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सन्द्देश  

मझेु अत्यंत प्रसन्नता ह ैकि िेन्रीय किद्यालय संगठन, लखनऊ संभाग  सत्र 2022-23 हते ु रचनात्मि 

एिं समीक्षात्मि िौशल पर आधाररत िक्षा 11िीं एिं 12िीं  िी भौकति किज्ञान, रसायन किज्ञान, जीि किज्ञान, 

िम्प्यटूर साइसं एिं इन्फामेकटक्स प्रकक्टसेस िे प्रश्न बैंि पकुततिा तैयार िरने जा रहा ह|ै यह पकुततिा किद्याकथियों 

िी रचनात्मि एिं समीक्षात्मि शकि िी पहचान िरने में सहायि कसद्ध होगी तथा भकिष्य िी परीक्षाओ ंएिं 

प्रकतयोकगताओ ंहते ुमागिदशिि िे रूप में िायि िरेगी | 

िेन्रीय किद्यालय संगठन अपने बच्चों िे सिाांगीण कििास हते ुिृत संिल्प ह ै| इस प्रश्न बैंि पकुततिा 

िा उद्दशे्य पारम्पपररि शैकक्षि एिं अन्य सम्पबकन्धत गकतकिकधयों से इतर बच्चों िो भकिष्य में किकभन्न रूपों में 

आने िाली समतयाओ ंएिं चनुौकतयों िा सामना िरने हते ुसशि बनाना ह ै| 

मझेु किश्वास ह ैकि यह पकुततिा एि सच्चे पथ प्रदशिि एिं उत्साहिधिि िा िायि िरिे बच्चों िे 

कििास में प्रेरि कसद्ध होगी | 

मै िेन्रीय किद्यालय क्रमांि-1, िाय ुसेना तथल चिेरी, िानपरु िी प्राचायि एिं कशक्षि / कशकक्षिाओ ं

िो इस सराहनीय प्रयास िे कलए शभुिामनाएं दतेा ह ूँ | 
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Message 

It is a matter of pride and immense pleasure that Kendriya Vidyalaya 

Sangathan, Lucknow Region is preparing the Resource Material for the students of 

classes XI & XII keeping in mind their critical and creative skills for the session 2022-

23. 

This will equip the learners with key competencies to meet the upcoming 

challenges proactively. Our goal is to innovate structural changes focusing on 

effective and productive learning. This question bank will prove to be the most 

trusted companion of the students. It will be helpful in recognizing and enhancing 

their cognitive abilities. 

We are resolutely determined to move our learners from conventional to 

competency-based learning and develop 21st century skills. 
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Message 

 

Scientific literacy and Creative and Critical thinking are key components of science 

education aiming to prepare students to think rationally and to function as responsible 

citizens in a world increasingly influenced by science and technology. Therefore, students 

should be given opportunities in their science classes to be engaged in learning 

experiences that promote Scientific literacy and Creative and Critical thinking, which 

may trigger the need to build and develop knowledge, attitudes/values, thinking 

abilities, in an integrated way, resulting in their ability to know how to take responsible 

action in contexts and situations of personal and social relevance. 

 

With the inspiration of our honourable Deputy Commissioner Shri D. K. Dwivedi 

for his guidance and inspiration in this endeavour. I would also like to thank our 

esteemed Assistant Commissioner Mrs Preeti Saxena for her motivation and support.  

 

Furthermore, I highly appreciate all the Science Teachers of Lucknow Region who 

were instrumental in preparing this question bank. Last but not the least, my 

acknowledgement goes to the industrious team of Science PGTs and IT teachers of KV 

No.1, Chakeri for their relentless contribution in reviewing and scrutinising the entire 

content of this question bank.  
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   Principal 
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Class 11 CCT Question Bank – Science Domain 

  

CCT Questions 
Class XI 
Physics 

People like us, who believe in physics, know that 
the distinction between past, present, and future 
is only a stubbornly persistent illusion. 
 

- Albert Einstein. 
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Class 11 CCT Question Bank – Science Domain 

Question 1: 
Measurement of any physical quantity involves comparison with a certain basic, 
arbitrarily chosen, internationally accepted reference standard called unit. The 
result of a measurement of a physical quantity is expressed by a number (or 
numerical measure) accompanied by a unit. Although the number of physical 
quantities appears to be very large, we need only a limited number of units for 
expressing all the physical quantities, since they are interrelated with one another. 
The units for the fundamental or base quantities are called fundamental or base 
units. The units of all other physical quantities can be expressed as combinations 
of the base units. Such units obtained for the derived quantities are called derived 
units. A complete set of these units, both the base units and derived units, is known 
as the system of units. 
 
(i) Process of assigning a number to a performance or an attribute of a person. 

(a)  Evaluation (b) Measurement  (c) Test (d) Assessment       
 
(ii) Instrument used to make a particular measurement.  
       (a) Statics  (b) Evaluation (c) Test  (d)   Measurement    
 
(iii) Which one of the following statements in context of unit of a physical 
quantity is not correct?   
      (a) Definite magnitude of a quantity.     
      (b) Defined and adopted by convention or by law. 
      (c) Used for comparison of the given physical quantity. 
      (d) Uncertain basic, arbitrarily chosen, internationally accepted reference  
             standard. 
 
(iv) Which one of the following is not a fundamental quantity?   
      (a)  Length (b) Mass     (c)   Time (d) Meter 
 
(v) The system of units is …… 
      (a) A complete set of base units. 
      (b) A complete set of derive units. 
      (c) A complete set of base units & derived units. 
      (d) None of these. 
 
Question 2:  
Large distances such as the distance of a planet or a star from the earth cannot be 
measured directly with a metre scale. An important method in such cases is the 
parallax method. When you hold a pencil in front of you against some specific point 
on the background (a wall) and look at the pencil first through your left eye A 
(closing the right eye) and then look at the pencil through your right eye B (closing 

https://en.wikipedia.org/wiki/Magnitude_(mathematics)
https://en.wikipedia.org/wiki/Quantity
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the left eye), you would notice that the position of the pencil seems to change with 
respect to the point on the wall. This is called parallax. 

 
The distance between the two points of observation is called the basis. In this 
example, the basis is the distance between the eyes. To measure the distance D of 
a faraway planet S by the parallax method, we observe it from two different 
positions (observatories) A and B on the Earth, separated by distance AB = b at the 
same time as shown in Figure. We measure the angle between the two directions 
along which the planet is viewed at these two points. The ∠ ASB in Figure 
represented by symbol θ is called the parallax angle or parallactic angle.  
 
(i) Parallax is a ……… 
    (a) Displacement in the apparent position of an object viewed along two  
           different lines of sight. 
    (b) Displacement in the apparent position of an object viewed along same   
            lines of sight. 
    (c)  Measuring unit of large distance. 
    (d) Measuring unit of Small distance. 
 
(ii) Parallax angle is given by 

    (a) 𝜃 =
𝑏

𝐷
    (b)  𝜃 = 2

𝑏

𝑑
        (c)   𝜃 = 𝑏𝑑     (d)   𝜃 =

1

𝑏𝑑
            

 
(iii) The two stars S1 and S2 are located at distances d1 & d2 respectively. Also, if   
       d1> d2 then following statement is true. 
   (a) The parallax of S1 and S2 are same.  
   (b) The parallax of S1 is twice as that of S2.  
   (c) The parallax of S1 is greater than parallax of S2.  
   (d) The parallax of S2 is greater than parallax of S1. 
 

(iv) The Sun’s angular diameter is measured to be 1920’’. The distance D of 
      the Sun from the Earth is 1.496 × 1011 m. What is the diameter of the Sun? 
       (a)  2.39X 107m              (b) 1.39X 109m         

(c)  1.39X 107m                (d) 2.39X 109m                                      
 
(v) The moon is observed from two diametrically opposite points A and B on Earth. 
The angle θ subtended at the moon by the two directions of observation is 1o 54’. 
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Given the diameter of the Earth to be about 1.276 × 107 m, compute the distance of 
the moon from the Earth. 
(a)  3.84X 108m (b) 2.84X 108m  (c) 3.84X 106m  (d) 2.84X 106m 
 
Question 3: 
The sizes of the objects we come across in the universe vary over a very wide range. 
These may vary from the size of the order of 10–14 m of the tiny nucleus of an atom 
to the size of the order of 1026 m of the extent of the observable universe. We also 
use certain special length units for short and large lengths. These are 1Fermi =10–

15 m, 1 angstrom = 1 Å = 10–10 m 1 astronomical unit = 1 AU (average distance of 
the Sun from the Earth) = 1.496 × 1011 m, 1 light year is the distance that light 
travels in vacuum in 1 year, 1 parsec   is the distance at which average radius of 
earth’s orbit subtends an angle of 1 arc second. 
 
(i) Light year is a unit of.... 
     (a) Time      (b) Distance  (c) Mass  (d) Luminous Intensity   
 
(ii) Which one of the following is correct?    
    (a)  Fermi <   AU <   Light Year <   Parsec 
    (b) Parsec < AU <   Light Year <     fermi 
    (c)  Light Year <   AU < Fermi <   Parsec 
    (d)  Fermi <   AU <   Parsec <   Light Year 
 
(iii) How many meters are in one light year? 
     (a) 9.46X1012 m              (b) 9.46X1015 m   
     (c) 14.96X1013 m                   (d) 14.96X1016 m     
 
(iv) How many meters are in one parsec? 
     (a) 3.08X1016 m                     (b) 3.14X1015 m   
     (c) 14.96X1015 m             (d) 3.08X1011 m     
 
(v) How many light years in one parsec? 
     (a) 10                   (b) 3.25            (c) 2                   (d) 3.08 
 
Question 4: 
To bring uniformity, the General Conference on Weights and Measures in the year 
1960, accepted the SI system of units. This system is essentially a modification over 
mks system and is, therefore rationalised mks A (metre kilogram second ampere) 
system. This rationalisation was essential to obtain the units of all the physical 
quantities in physics.SI system: - it is an international system of measurement that 
is used universally for scientific and technical researches. In the SI system of units 
there are seven fundamental quantities (Length, Mass, time, Electric Current, 
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Temperature, Amount of substance and luminous intensity and two 
supplementary quantities (plane angle and solid angle).  
The derived units are unlimited as they are formed by different operations on the 
base units. For derived units, the dimensions are expressed in terms of the 
dimensions of the base units. The derived units might also be expressed with the 
combination of base and derived units. 
 
(i) Which one of the following is not a base Physical quantity? 
  (a)Electric Current     (b) Luminous Intensity  (c) Speed    (d) Length 
 
(ii) Which one of the following is not a fundamental unit?  
  (a) ampere              (b) metre     (c) metre/Second   (d) metre 
 
(iii) The unit of force is  
  (a) kg m s-1      (b) kg m s-2     (c) kg m2 s-1           (d) kg m2 s-2 

 
(v) The units that are used for fundamental quantities are called  
   (a) System of unit    (b) Base units         (c) Derived units    (d) All of these 
 
(v) The SI unit of power is  
   (a) kg m2 s-3             (b) kg m s-2       (c) kg m2 s-1                  (d) kg m2 s-2 
 
Question 5: 
The digits which tell us the number of units we are reasonably sure of having 
counted in making a measurement are called significant figures. Or in other words, 
the number of meaningful digits in a number is called the number of significant 
figures. A choice of change of different units does not change the number of 
significant digits or figures in a measurement. We have some rules such as, All the 
non−zero digits in a number are significant. All the zeroes between two 
non−zeroes digits are significant, irrespective of the decimal point. If the number 
is less than 1, the zeroes on the right of decimal point but to the left of the first 
non−zero digit are not significant. The zeroes at the end without a decimal point 
are not significant. The trailing zeroes in a number with a decimal point are 
significant.  
 
(i) Which one of the following statements in context of significant figures is not 
correct?   
    (a) The digits which tell us the number of units we are reasonably sure of   
           having counted in making a measurement 
    (b) The number of meaningful digits in a number 
    (c) The reliable digits plus the first uncertain digit  
    (d) The sum of meaningful digit in a number  
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(ii) How many significant figures in 30700 
     (a) 5         (b) 2      (c) 3        (d) 4 
 
(iii) How many significant figures in 0.00345 
     (a) 5     (b) 2           (c) 3           (d) 4 
 
 
(iv) How many significant figures in 40.00 
     (a) 5     (b) 2           (c) 3           (d) 4 
 
(v) How many significant figures in 4.700 × 10–3 
     (a) 5     (b) 2           (c) 3           (d) 4 
 
Question 6: 
Calculators are widely used now−a−days to do the calculations. The result given 
by a calculator has too many figures. In no case the result should have more 
significant figures than the figures involved in the data used for calculation. The 
result of calculation with number containing more than one uncertain digit should 
be rounded off. The technique of rounding off is followed in applied areas of 
science. In multiplication or division, the final result should retain as many 
significant figures as are there in the original number with the least significant 
figures. In addition, or subtraction, the final result should retain as many decimal 
places as are there in the number with the least decimal places. 
While for Rounding off the Uncertain Digits, the Preceding digit is raised by 1 if the 
insignificant digit to be dropped is more than 5, and is left unchanged if the latter 
is less than 5. if the number in which the insignificant digit is 5 and followed by 
digit other than zero.  Here, the convention is that if the preceding is raised by 1. if 
the number in which the insignificant digit is 5 and followed by zero. Here, the 
convention is that if the preceding digit is even, the insignificant digit is simply 
dropped and, if it is odd, the preceding digit is raised by 1. 
 
(i) The length and breadth of a rectangle are 4.5 mm and 5.9 mm. Keeping the 
number of significant figures in mind, its area in mm is ____ 
         (a) 22.55       (b) 26.55        (c) 26.6             (d) 22  
 
(ii) The length and breadth of a rectangle are 3.51 cm and 4.9 cm. keeping the 
number of significant figures in mind, its perimeter in cm is ____ 
       (a) 16.82             (b) 16.80            (c) 16.8               (d) 16.00                              
 
(iii) What is the number 75.66852 rounded off to 5 significant digits?  
      (a) 75.67             (b) 75.669        (c) 75.668         (d) 75.667  
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(iv) The length of a cube is 2.3 cm. What is its volume rounded off to 4 significant 
digits in cm?  
      (a) 12.67           (b) 12.167         (c) 12.17          (d) 13  
 
(v) The number 2.735 rounded off to three significant figures becomes ……. 
      (a)  2.74       (b) 2.73         (c) 2.740       (d) 2.730 
 
Question 7: 
The nature of a physical quantity is described by its dimensions. All the physical 
quantities represented by derived units can be expressed in terms of some 
combination of seven fundamental or base quantities. We shall call these base 
quantities as the seven dimensions of the physical world, which are denoted with 
square brackets []. Thus, length has the dimension [L], mass [M], time [T], electric 
current [A], thermodynamic temperature [K], luminous intensity [cd], and amount 
of substance [mol]. The dimensions of a physical quantity are the powers (or 
exponents) to which the base quantities are raised to represent that quantity. The 
square brackets [] round a quantity means that we are dealing with ‘the 
dimensions of’ the quantity. The dimensions of force are [M] [L]/[T]2 = [M L T–2]. 
Thus, the force has one dimension in mass, one dimension in length, and –2 
dimensions in time. The dimensions in all other base quantities are zero. 
 
(i) Dimension below refers to which quantity? [LT-1] 
       (a) Acceleration            (b) Velocity           

(c) Momentum            (d) Energy 
 
(ii) Which is dimensionless? 
     (a) Energy/work               (b) Velocity/acceleration     
     (c) Force/acceleration    (d) Volume/area 
 
(iii) The physical quantity that has no dimensions is … 
     (a) Strain                           (b) angular momentum       
     (c) angular velocity      (d) linear momentum 
 
(iv) If the dimensions of a physical quantity are given by [Ma Lb Tc], then the  
       physical quantity will be 
    (a) pressure if a = 1, b = – 1, c = – 2  (b) force if a = 0, b = – 1, c = – 2 
    (c) acceleration if a = 1, b = 1, c = – 2 (d) velocity if a = 1, b = 0, c = – 1 
 
(v) Which of the following is a dimensional constant? 
      (a) Gravitational constant           (b) Dielectric constant 
      (c) Refractive index                          (d) Relative density 
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Question 8: 
The expression which shows how and which of the base quantities represent the 
dimensions of a physical quantity is called the dimensional formula of the given 
physical quantity. For example, the dimensional formula of the volume is [M° L3 
T°], and that of speed or velocity is [M° L T-1]. Similarly, [M° L T–2] is the 
dimensional formula of acceleration and [M L–3 T°] that of mass density. An 
equation obtained by equating a physical quantity with its dimensional formula is 
called the dimensional equation of the physical quantity. Thus, the dimensional 
equations are the equations, which represent the dimensions of a physical quantity 
in terms of the base quantities. For example, the dimensional equations of volume 
[V], speed [v], force [F] and mass density [ρ] may be expressed as the dimensional 
equation can be obtained from the equation representing the relations between 
the physical quantities.  
 
(i) Which one of the following dimensional equation is not correct?    
      (a)[P] = [MLT–1]                     (b)[E] = [ML2T–2] 
      (c)[F] = [M L T–2]                 (d)[G] = [M L–3 T0] 
 
(ii) Dimensional formula of Frequency is... 
     (a) [ M L T–1]       (b) [M L2T–2]      (c) [M0L0T–1]         (d) [ML3T–1] 
 
(iii) What is the dimensional formula for Gravitational constant? 
      (a) [ M0 L T–1]      (b) [M L2T–2]        (c) [M-1L3T–2]  (d) [ML3T–1] 
 
(iv) The pair of physical quantities with different dimensional formula is 
   (a)  Work & Energy   (b) Angular momentum & Plank Constant 
   (c)  Torque & Force   (d) Force & Pressure  
 
(v) The division of energy by time is X. The dimension formula of X is same as 
that of 
     (a) Power      (b) electric field     (c) momentum      (d) torque 
 
Question 9: 
The magnitudes of physical quantities may be added together or subtracted from 
one another only if they have the same dimensions. In other words, we can add or 
subtract similar physical quantities. Thus, velocity cannot be added to force, or an 
electric current cannot be subtracted from the thermodynamic temperature. This 
simple principle called the principle of homogeneity of dimensions in an equation 
is extremely useful in checking the correctness of an equation. If the dimensions of 
all the terms are not same, the equation is wrong. Hence, if we derive an expression 
for the length (or distance) of an object, regardless of the symbols appearing in the 
original mathematical relation, when all the individual dimensions are simplified, 
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the remaining dimension must be that of length. Similarly, if we derive an equation 
of speed, the dimensions on both the sides of equation, when simplified, must be 
of length/ time, or [L T–1]. It is uncertain to the extent of dimensionless quantities 
or functions. The arguments of special functions, such as the trigonometric, 
logarithmic and exponential functions must be dimensionless. A pure number, 
ratio of similar physical quantities, such as angle as the ratio (length/length), 
refractive index as the ratio (speed of light in vacuum/speed of light in medium) 
etc., has no dimensions. 
 
(i) A force is given by F = at + bt2, where t is time, the dimensions of a and b are 
      (a) [M1 L2 T] and [M L T-1]   (b) [M L T-3] and [M L T-4] 
      (c) [M L T-2] and [M L T2]   (d) [M L T3] and [M L T2] 
 
(ii) How is dimensional homogeneity related with fundamental units of 
measurements? 
      (a)   Twice                                

(b) Depend but can vary                           
     (c)   Dependent                       

(d) independent 
 
(iii) Dimensional analysis is not useful for  

(a) Trigonometric function            
(b) logarithmic and exponential function                                  

     (c) Angle                                              
(d) All of these  

 
(iv) Book with many printing errors contains four different formulas for the 
displacement y of a particle undergoing a certain periodic motion: 

(a) y = a sin 2 π(t/T) 
(b) y = a sin vt 
(c) y = (a/T) sin t/a 
(d) y (a√2) (sin 2 π t / T + cos 2 π t / T)  

 
     (a = maximum displacement of the particle, v = speed of the particle. T = time-
Period of motion). Rule out the wrong formulas on dimensional grounds. 
      (a)  b & d   (b) c & d   (c) a & c   (d) b & c 
 
(v) Hooke’s law states that the force, F, in a spring extended by a length x is given 
by F = −kx. According to Newton’s second law F = ma, where m is the mass and a 
is the acceleration. The dimension of the spring constant k is ……………. 
      (a) [MT-2]   (b) [MLT-2]   (c) [ T-2]   (d) [ML2T-2] 
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Question 10: 
The method of dimensions can sometimes be used to deduce relation among the 
physical quantities. For this we should know the dependence of the physical 
quantity on other quantities (up to three physical quantities or linearly 
independent variables) and consider it as a product type of the dependence. Let us 
take an example. Dimensional analysis is very useful in deducing relations among 
the interdependent physical quantities. However, dimensionless constants cannot 
be obtained by this method. The method of dimensions can only test the 
dimensional validity, but not the exact relationship between physical quantities in 
any equation. It does not distinguish between the physical quantities having same 
dimensions. The method of dimensional analysis is also used to convert a physical 
quantity from one system of units to another, since nu=constant, n1[ M1aL1bT1c] 
=n2[M2aL2bT2c] 
 
(i) 76 cm of mercury pressure into N m-2 is equal to …………. 
     (a)1.01 × 103 N m-2       (b)1.01 × 105 N m-2         
     (c) 76 × 103 N m-2          (d) 76 × 103 N m-2 
 
(ii) The time period T may depend upon  
(A) mass m of the bob  
(B) length l of the pendulum and 
(C) acceleration due to gravity g at the place where the pendulum is suspended. 
        The correct relation among these quantities is ……………… 
 a) T = k (l/g)1/2 b) T = k (g/l)1/2 c) T = k (l/g) d) T = k (g/l)  

 
(iii) Which of the following statements are true for dimensional analysis? 
       (a)The functional relationship between dependent and non-dependent  
             variables can be expressed into dimensionless term by dimensional    
             analysis. 
      (b) It is used to change the theoretical equation into a dimensionless form. 
      (c) It helps to convert the units of quantities from one system to another system. 
      (d) All of the above. 
 
(iv) From the equation tan θ=rg/v2, one can obtain the angle of banking θ for a 
cyclist taking a curve (the symbols have their usual meanings). Then say, it is  
          (a) Both dimensionally and numerically correct 
          (b) Neither numerically nor dimensionally corrects 
          (c) Dimensionally correct only 
          (d) Numerically correct only 
 
(v) How many erg in one joule? 
      (a)  104   (b) 108   (c) 107   (d)103 
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Question 11 
In the absence of air resistance, all bodies fall with same acceleration near the 
surface of the earth. This motion of a body falling towards the earth from a small 
height is called free fall. The acceleration with which a body falls is called 
acceleration due to gravity and it is denoted by g. 
 

(i) For a freely falling body, which of the following equation is incorrect. 
(a) h-ut = (1/2) gt2 (b) v2 – u2 =2gh 
(c) h = (1/2) ut +gt2 (d) (v-u)/g = t 
 

(ii) The maximum height attained by a body thrown vertically upward with initial 
velocity u is 
(a) h=u2/2g (b) h=u/2g 
(c) h=u2/g (d) h= 2u2/g 
 
(iii) The time of ascent of a body thrown vertically upward with initial velocity u 
is 
(a) t= u/2g (b) t= u/g 
(c) t= u2/g (d) t= u/g2 

 
(iv) The total time of flight to come back to the point of projection of a body 
thrown vertically upward with initial velocity u is 
(a) t= 2u/3g  (b) t= u/2g 
(c) t= 2u/g (d) t= u2/2g 
 

(v) Velocity of fall at the point of projection of a body thrown vertically upward 
with initial   velocity u is 
(a) v = u  (b) v = 2u 
(c) v = 3u     (d) v = 4u 
 
Question 12: 
If the position of an object is continuously changing w. r. t. its surrounding, then it 
is said to be in the state of motion. Thus, motion can be defined as a change in 
position of an object with time. It is common to everything in the universe. In the 
given figure, let P, Q and R represent the position of a car at different instant of 
time 

 
R O Q P 

│ │ │ │ │ │ │ │ │ │ │ │ │ │ │- X-
axis 

- 160    -120   -80 -40   0      40        80     120 160 200    240 280 320 360 400 
(in m) 
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(i) With reference to the given figure, the position coordinates of point P and R 
are      

(a) P= (+360, 0, 0); R= (-120, 0, 0)  
(b) P = (+360, 0, 0); R= (+120, 0, 0)                                                                               

      (c) P= (0, +360, 0); R= (-120, 0, 0)  
      (d) P= (0, 0, +360); R= (0, 0, -120) 
 
(ii) Displacement of an object can be 

(a) Positive (b) Negative 
(c) Zero (d) All of these 

 
(iii) The displacement of car in moving from O to P and its displacement 
in moving from P to Q are 

(a) +360 m and -120 m (b) -120 m and +360 m 
(c) +360 m and +120 m (d) +360 m and -600 m. 

 
(iv) If the car goes from O to P and returns back to O, the displacement of the 
journey is 

(a) 0 m (b) 720 m 
(c) 420 m (d) 340 m 
 

(v) the path length of journey from O to P and back to O is 
(a)   0 m (b) 720 m 
(c) 360 m (d) 480 m 

 
Question 13: 
The acceleration of an object is said to be uniform acceleration if its velocity 
changes by equal amount in equal interval of time, however small these time 
intervals may be. A particle is moving with uniform acceleration in x-direction, the 
displacement x of particle varies with time as x = 4t2-15t+25 m 
(i) The position of particle at t = 0, 

(a) 14 m. (b) 18 m 
(c)   20 m (d) 25 m 
 

(ii) Velocity of particle at t = 2 s 
(a) -15 m/s (b) 1 m/s 
(c) 3 m/s (d) 31 m/s 
 

(iii) Acceleration of particle at t = 2 s 
(a) 0 ms-2  (b) 8 ms-2 
(c) 10 ms-2 (d) 20 ms-2 
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(iv) The velocity of particle will become zero at time t equal to 

 (a) 2.975 s (b)1.875s 
(c) 2 s (d) 1 s 
 

(v) The particle has a uniform acceleration ‘a’ when 
a) acceleration does not depend on time t  
b) acceleration depends on time t 
c) velocity changes by unequal amount in equal interval of time, 
d) None of these 

 
Question 14: 
The time rate of change of position of the object in any direction is called 
speed of the object.          If an object covers equal distances in equal intervals of 
time, then its speed is called uniform speed and it covers unequal distances 
in equal intervals of time, then its speed is called non- uniform or variable 
speed. The ratio of the total distance travelled by the object to the total 
time taken is called average speed of the object. The speed may be positive 
or zero but never negative. The speed-time graph of a particle moving 
along a fixed direction is shown in following Fig. 

 
(i) Distance travelled by the particle between 0 to 10 seconds 
(a) 60 m (b) 50 m 
(c) 120 m (d) zero 
 
(ii) Average speed between time interval 0 to 10 s 
(a) 12 m/s (b) 6 m/s 
(c) 10 m/s (d) 60 m/s 
 
(iii) The time when the speed was minimum 
(a) at t = 0 s and t = 5 s (b) at t = 5 s and t = 20 s 
(c)at t = 5 s and t = 10 s (d) at t = 0 s and t = 10 s 

 
(iv) The time when speed was maximum 
(a) t = 0 s (b) t = 5 s 
(c) t = 10 s                                               (d) t = 12 s  
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(v) Speed is positive at time interval 
(a) t = 0 to t = 5 s (b) t = 5 to t = 10 s 
(c) t = 0 to t = 10 s       (d) All of these 
 
Question 15: 
Circular motion is an example of motion in two dimensions. To create circular 
motion in a body it must be given some initial velocity and a force must then act 
on the body which is always directed at right angles to instantaneous velocity. 
Since this force is always at right angles to the displacement therefore no work is 
done by the force on the particle. Hence, its kinetic energy and thus speed is 
unaffected. But due to simultaneous action of the force and the velocity the particle 
follows resultant path, which in this case is a circle. 

 
Give the answer of followings … 

(i)The change of position vector or the displacement Δr→      of the particle 
from position A to the position B is given by referring the figure 

  
 

(ii)The magnitude of the change in velocity of the particle which is 
performing uniform circular motion as it moves from A to B during time t 
as shown in above figure. The change in velocity vector is given as 

 
(iii)Acceleration acting on the object undergoing uniform circular motion always 

be along to 
a) along to tangent 
b) along the radius outwards the center of the circular path. 
c) along the radius towards the center of the circular path. 
d) None of these 
 



 
 
 

15 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

(iv)Which of the following is/are wrong for circular motion? 
a) For uniform circular motion since ω is constant so α=dω/dt=0 
b) Angular velocity is an axial vector. 
c) For uniform circular motion remains ω constant whereas for non-uniform  
      motion ω varies with respect to time. 
d) Angular displacement is a non-pseudo vector quantity. 

 
Question 16: 
In one dimensional motion of the objects only two directions are possible so the 
directional aspects of the quantities like displacement position velocity and 
acceleration can be described by using either positive or negative sign. Physical 
quantity shown along positive direction will be given the positive sign whereas 
shown along negative direction possesses negative sign but in case of motion of 
objects in two dimensions or in three dimension any object can have large number 
of directions so in order to deal with such situation we need to introduce the 
concept of new physical quantities in which we take care of both magnitude and 
direction in physics The physical quantities are broadly classified into categories 
scalars and vectors. 
Magnitude of Resultant Vector and direction: - 

 
(i) Angle between a vector and its negative vector is 

 a)0° b)60° c)90° d)180° 
 

(ii) If resultant of two vectors of equal magnitude is equal to the 
magnitude of either vector, then the angle between the two vectors is 

             a)30° b)90° c)60° d)120° 
 
(iii) Which of the following is a scalar? 

          a) displacement b) kinetic energy 
          c)couple d) momentum 

 
(iv) Which of the following is not essential for three forces to produce zero 

resultant? 
(a) they should be in the same plane 
(b) it should be possible to represent them by the three sides of a triangle  
       taken in same order 
(c) they should act along the sides of a parallelogram 
(d) the resultant of any two forces should be equal and opposite to the third  
      force 
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(v) What is the maximum number of rectangular components into which 
a vector can be      resolved in a plane? 

           a) two b) three c) four d) Any number 
 
Question 17: 
A unit vector is a vector of unit magnitude and points in a particular direction. Unit 
vectors along the x, y and z axis of a rectangular co-ordinate system is denoted by 

�̂�, �̂�, �̂�             respectively. If a vector 𝐴  subtends an angle α, β and γ with x, y and z axis 
respectively, then magnitude of its components along the three axes are 𝐴𝑥 =A 

cosα, 𝐴𝑦 =A cosβ and 𝐴𝑧 =A cos γ and the given vector 𝐴 may be expressed as 𝐴  

=𝐴𝑥𝑖 ̂ + 𝐴𝑦 �̂� + 𝐴𝑧�̂�. 
 
Process of vector addition and subtraction becomes very simple because now we 
can add or subtract the respective components of given vectors. You are now given 
two vectors  

𝐴  = 2 �̂� + 3 �̂� + 4�̂� 

�⃗� = 3�̂� - 2 �̂� + �̂� 

(i) The value of 𝐴  + �⃗�   is 

a) 5𝑖 ̂ + �̂� + 5�̂� 

b) 5𝑖 ̂ - �̂� + 5�̂� 

c) 𝑖 ̂ + �̂� + 5�̂� 
d) none of these 
 

(ii) The magnitude of |𝐴  + �⃗� | is 
a) √50 b) √51 c) √49       d) √1    
 

(iii) Value of 𝐴  - �⃗�     is 

a)   -𝑖 ̂ + 5 �̂� + 3�̂�    b) 𝑖 ̂ + 5 �̂� + 3�̂� 

c)   -𝑖 ̂ + �̂� + 5�̂�    d) None of these 
 

(iv) The magnitude of |𝐴  - �⃗� |  is 
a) √35         b) √17    
c) √14       d) None of these 
 

(v) Vector addition 
            a) obeys commutative law  
            b) does not obey commutative law 
            c) sometime obeys and sometime doesn't obey commutative law  
            d) none of these 
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Question 18: 
When an object is in motion, its position changes with time. So, the quantity that 
describes how fast is the position changing w. r. t. time and in what direction is 
given by average velocity. It is defined as the change in position or displacement 
(Δx) divided by the time interval (Δt) in which that displacement occurs. However, 
the quantity used to describe the rate of change of motion over the actual path, is 
average speed. It defined as the total distance travelled by the object divided by 
the total time taken. 
 
(i) A 250 m long train is moving with a uniform velocity of 45 km/h. The time taken 
by the train to cross a bridge of length 750 m is 
(a) 56 s (b) 68 s (c) 80 s (d) 92 s 
 
(ii) A truck requires 3 hr to complete a journey of 150 km. What is average speed? 
(a) 50 km/h b) 25 km/h  (c) 15 km/h (d) 10 km/h 
 
(iii) Average speed of a car between points A and B is 20 m/s, between B and C is 
15 m/s and between C and D is 10 m/s. What is the average speed between A and 
D, if the time taken in the mentioned sections is 20s, 10s and 5s, respectively? 
(a) 17.14 m/s (b) 15 m/s  (c) 10 m/s  (d) 45 m/s 
 
(iv) A cyclist is moving on a circular track of radius 40 m completes half a 
revolution in 40 s. Its average velocity in (m/s) is 
(a) zero  (b) 2   (c) 4π  (d) 8π 
 
Question 19: 
Projectile motion is a form of motion in which an object or particle is thrown with 
some initial velocity near the earth’s surface and it moves along a curved path 
under the action of gravity alone. The path followed by a projectile is called its 
trajectory, which is shown below. When a projectile is projected obliquely, then its 
trajectory is as shown in the figure below. 

 
Here velocity u is resolved into two components,  
we get (a) u cosθ along OX and (b) u sinθ along OY. 
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(i) The example of such type of motion is 
(a) motion of car on a banked road 
(b) motion of boat in sea 
(c) a javelin thrown by an athlete 
(d) motion of ball thrown vertically upward 
 
(ii) The acceleration of the object in horizontal direction is 
(a) constant  (b) decreasing 
(c) increasing  (d) zero 
 
(iii) The vertical component of velocity at point H is 
(a) maximum  (b) zero 
(c) double to that at O (d) equal to horizontal component 
 
(iv) A cricket ball is thrown at a speed of 28 m/s in a direction 30° with the 
horizontal. The time taken by the ball to return to the same level will be 
(a) 2.0 s  (b) 3.0 s  (c) 4.0 s  (d) 2.9 s 
 
(v) In above case, the distance from the thrower to the point where the ball 
returns to the same level will be 
(a) 39 m  (b) 69 m  (c) 68 m  (d) 72 m  
 
 
Question 20: 
Potential energy is the energy stored within an object, due to the object’s position, 
arrangement or state. Potential energy is one of the two main forms of energy, 
along with kinetic energy. Potential energy depends on the force acting on the two 
objects. 

 
(i) A body is falling freely under the action of gravity alone in vacuum. Which of the  
      following quantities remain constant during the fall? 

a) kinetic energy    b) potential energy 
c) mechanical energy   d) none of these 

 



 
 
 

19 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

(ii) Work done by a conservative force is positive, if 
a) potential energy decreases 
b) potential energy increases 
c) kinetic energy decreases 
d) kinetic energy increases 

 
(iii) When does the potential energy of a spring increases? 

a) only when spring is stretched 
b) only when spring is compressed 
c) both a and b 
d) none of these 

 
(iv) Dimension of k/m is, here k is force constant 

a) [T2]    b) [T-2] 
c) [T1]    d) [T-1] 

 
(v) A vehicle of mass 5000kg climbs up a hill of 10 m. The potential energy gained  
       by it 

a) 5 J    b) 500 J 
c) 5 × 104 J   d) 5 × 105 J 

 
Question 21: 
Collision is an isolated event in which a strong force acts between two or more 
bodies for a short time as a result of which the energy and momentum of the 
interacting particle change. 
In collision particles may or may not come in real touch e.g. in collision between 
two billiard balls or a ball and bat, there is physical contact while in collision of 
alpha particle by a nucleus (i.e. Rutherford scattering experiment) there is no 
physical contact. 
 
(A) Momentum conservation: In a collision, the effect of external forces such as 
gravity or friction are not taken into account as due to small duration of collision 
(Δt) average impulsive force responsible for collision is much larger than external 
force acting on the system and since this impulsive force is 'Internal' therefore the 
total momentum of system always remains conserved. 
 
(B) Energy conservation: In a collision 'total energy' is also always conserved. Here 
total energy includes all forms of energy such as mechanical energy, internal 
energy, excitation energy, radiant energy or even mass energy. 
These laws are the fundamental laws of physics and applicable for any type of 
collision but this is not true for conservation of kinetic energy. An elastic collision 
is a collision in which there is no net loss in kinetic energy in the system as a result 
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of the collision. Both momentum and kinetic energy are conserved quantities in 
elastic collisions. 
 

 
(i) In which motion, momentum changes but K.E does not? 

(a) circular motion   (b) parabolic motion 
(c) straight line motion   (d) none of these 

 
(ii) Coefficient of restitution for elastic collision is: 

(a) 0   (b) 1  (c)-1   (d) infinite 
 
(iii) Two balls at the same temperature collide. What is conserved? 

(a) momentum   
(b)velocity 
(c) kinetic energy 
(d) none of these 

 
(iv)  Momentum of two objects moving with the same speed but in opposite 
direction upon collision is 
a. increased  b. decreased 
c.         zero   d.          none of these 
 
(v)  In elastic collision, the relative speed of approach and separation is: 
a. equal  b. unequal c.         zero  d.        infinit 
 
Question 22: 
Friction between any two surfaces in contact is the force that opposes the relative 
motion between them. The force of limiting friction (F) between any two surfaces 
in contact is directly proportional to the normal reaction (R) between them i .e . , 
F  ∝ R  or F= 𝜇𝑅 , where 𝜇 is coefficient of limiting friction , then 𝜇 = tan𝜃. 
With the help of above comprehension, choose the most appropriate alternative 
for each of the following questions: 
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(i) A force of 49N is just able to move a block of wood weighing 10kg on a rough 
horizontal surface. The coefficient of friction is  
(a) 0.5       (b) 4.9           (c) 10/49            (d) 49/9.8 
 
(ii) The angle of friction in the above question is  
(a) 34026’   (b) 300   (c) 26034’   (d) 450 
 
(iii) A horizontal force of 1.2kg is applied on a 1.5 kg block, which rests on a 
horizontal surface. If the coefficient of friction is 0.3 , force of friction is 
(a) 0.45 kg f  (b) 1.2kg f   (c) 1.5kg f  (d) 0.3kg f 
 
(iv) The acceleration produced in the block in the above question is  
(a) 9.8m/s2   (b) 0.3m/s2         (c) 1.5m/s2   (d) 4.9m/s2 
 
Question 23: 
According to Newton’s second law of motion ,F = m .a ,where  F is the force required 
to produce an acceleration  a in a body of mass m .If a= 0 then F = 0 , i. e , no external 
force is required to move a body uniformly along a straight line .If a force F acts on 
a body for t seconds , the effect of the force is given by impulse = F xΔt = change in 
linear momentum of the body . 
 
(i) A cricket ball of mass 150g is moving with a velocity of 12m/s and is hit by a bat 
so that the ball is turned back with a velocity of 20m/s. If duration of contact 
between the ball and the bat is 0.01 sec. The impulse of the force is 
 (a) 7.4Ns   (c) 1.2Ns   (b) 4.8Ns   (d) 4.7Ns 
 
(ii) Average force exerted by the bat is  
(a) 480N   (b) 120N            (c) 1200N  (d) 840N 
 
(iii) The retardation of the ball is  
(a) 1600m/s2  (b) 320 m/s2  (c) 3200m/s2  (d) 160 m/s2 
 
(iv) An impulsive force of 100N acts on a body for 1s. What is the change in its 
linear momentum? 
(a) 10Ns   (b) 100Ns      (c) 1000Ns   (d) 1Ns 
 
Question 24: 
Moment of inertia of a body about a given axis is the rotational inertia of the body 
about that axis. It is represented by I= MK2, where M is mass of body and K is radius 
of gyration of the body about that axis. It is a scalar quantity, which is measured in 
kgm2. When a body rotates about a given axis, and the axis of rotation also moves, 
then total K.E. of body =K.E. of translation + K.E. of rotation  
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E = 
1

2
mv2 + 

1

2
Iω2   

With the help of above comprehension, choose the most appropriate alternative 
for each of the following questions: 
 
(i) Moment of inertia of a body depends on  
(A) mass of body                        (B) size and shape of body  
(C) axis of rotation of body  (D) all the above  
 
(a) (i) and (ii)                           (c) (ii) and (iii)  
(b) (i) and (iii)                          (d) (iv)  
 
(ii) A circular disc and a circular ring of same mass and same diameter have 
________ about a given axis. 
(a) same moment of inertia  
(b) unequal moments of inertia 
(c) cannot say  
(d) sometimes equal sometimes not  
 
(iii) A 40kg flywheel in the form of a uniform circular disc of diameter 1m is making 
120 rpm. Its moment of inertia about a transverse axis through its centre is  
(a)  40kgm2  (b) 5kgm2   (c) 10kgm2   (d) 20kgm2      
 
(iv) Kinetic energy of rotation of flywheel in the above case is 
(a)  20J                     (c) 400J                   
(b) 2J   (d) 80J  
 
Question 25: 
Potential energy of a body is the energy possessed by the body by virtue of its 
position. P.E.=m g h where the symbols have their usual meaning. Kinetic energy 
of a body is the energy possessed by the body by virtue of its velocity. 

K.E. = 
1

2
mv2 

Energy can neither be created nor be destroyed. However energy can be changed 
from one form to the other, such that energy appearing in one form is equal to the 
energy disappearing in other form. 
With the help of above comprehension, choose the most appropriate alternative 
for each of the following questions:  
 
(i) A body of mass 1kg is allowed to fall freely under gravity. The momentum of 
the body 5 second after it starts falling is  
(a) 100kgms-1   (c) 150kgms-1 
(b) 50kgms-1   (d) 200kgms-1 
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(ii) Kinetic energy of the body at the same time is  
(a) 1250J   (c) 625J 
(b) 2500J   (d) 2500J  
 
(iii)  The body will attain this K.E. when it falls freely from a height of  
(a) 125m   (b) 250m     (c) 1250m  (d) 2500m 
 
(iv)  Velocity of the body on striking the ground will be  
(a) 25m/s     (b) 12.5m/s  (c) 50m/s  (d) 100m/s  
 
(v) The ratio of P.E. to K.E. at a height of 62.5 m above the ground is  
(a) 2                 (b) 1               (c) 3             (d) 4 
 
Question 26: 
Work is said to be done by the force acting on a body, provided the body is 
displaced actually in any direction except in a direction perpendicular to the 
direction of force. Mathematically, 

W = �⃗� . 𝑆  = F.Scosϴ.  
Whereas energy is the capacity of a body to do the work; 
Power is the rate at which the body can do the work. 

P= 
𝑊

𝑡
  = 

�⃗� .𝑆

𝑡
 =  �⃗� . �⃗�    

Both, work and energy are measured in joule and power is measured in watt. 
With the help of above comprehension, choose the most appropriate alternative 
for each of the following questions: 
 
(i) A box is pushed through 4.0 m across a floor offering 100N resistance. Work 
done by the applied force is  
(a) 400J   (b) -400J       (c) 25J    (d) 0.04J 
 
(ii) In the above question, work done by the resisting force is  
(a) 400J   (b) -400J        (c) 25J  (d) -25J 
 
(iii) In the above question, work done by gravity is  
(a) 400J    (b) -400J       (c) zero  (d) -25J  
 
(iv) A truck draws a tractor of mass 1000kg at a steady rate of 20ms-1 on a level 
road.The tension in the coupling is 2000N . Power spent on the tractor is  
(a) 40W   (b) 20W                   (c) 20Kw  (d) 40kW  
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Question 27: 

 
In everyday life, the term work is used to refer to any form of activity that requires 
the exertion of mental or muscular efforts. In physics, work is said to be done by a 
force or against the direction of the force, when the point of application of the force 
moves towards or against the direction of the force. If no displacement takes place, 
no work is said to be done. 
 
(i) A box is pushed through 4.0 m across a floor offering 100 N resistance. How 
much work is done by the applied force? 
 
a. 100 J 
b. 200 J 
c. 300 J 
d. 400 J 
 
(ii) What is work done in holding a 15 kg suitcase while waiting for 15 minutes? 
a. 22.5 J  b. 225 J 
c. zero  d.       150 J 
 
(iii) Frictional forces are: 
a. conservative forces 
b. non- conservative forces  
c.         buoyant force 
d.        none of these 
 
(iv) When the body moves in circular motion, net 'work' done is: 
a. positive  b. negative  
c.         zero   d.        none of these 
 
(v) Force of 4N is applied on a body of mass 20 kg. The work done in 3rd second 
is: 
a. 2J  
b. 4J  
c. 6J  
d. 8J  
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Question 28: 
Read the assertion and reason carefully to mark the correct option out of the 
options given below: 

A. If both assertion and reason are true and the reason is the correct 
explanation of the assertion. 

B. If both assertion and reason are true but reason is not the correct 
explanation of the assertion. 

C. If assertion is true but reason is false. 
D. If the assertion and reason both are false. 
E. If assertion is false but reason is true. 

 
i) Assertion: The acceleration of a body down a rough inclined plane is greater 

than the acceleration due to gravity. 
Reason: The body is able to slide on a inclined plane only when its 
acceleration is greater than acceleration due to gravity. 
                     

ii) Assertion: Two bodies of masses M and m (M > m) are allowed to fall from 
the same height if the air resistance for each be the same then both the 
bodies will reach the earth simultaneously. 
Reason:  For same air resistance, acceleration of both the bodies will be 
same.  
      

iii) Assertion: Newton’s third law of motion is applicable only when bodies are 
in motion. 
Reason: Newton’s third law applies to all types of forces, e.g. gravitational, 
electric or magnetic forces etc. 
     

iv) Assertion: The work done in bringing a body down from the top to the base 
along a frictionless incline plane is the same as the work done in bringing it 
down the vertical side. 
Reason: The gravitational force on the body along the inclined plane is the 
same as that along the vertical side.  

 
v) Assertion: A body subjected to three concurrent forces cannot be in 

equilibrium. 
Reason: If large number of concurrent forces acting on the same point, then 
the point will be in equilibrium, if sum of all the forces is equal to zero. 
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Question 29: 
A hollow sphere of mass M and radius R is initially at rest on a horizontal rough 
surface. It moves under the action of a constant horizontal force F as shown in   

 
(i) The frictional force between the sphere and the surface  

(a) retards the motion of the sphere    
(b) makes the sphere move faster  
(c) has no effect on the motion of the sphere   
(d) is independent of the velocity of the sphere. 
 

(ii) The linear acceleration of the sphere is  

(a)     
10 𝐹

7 𝑀
    (b)   

7 𝐹

5 𝑀
    (c)   

6  𝐹

5 𝑀
    (d)   

𝐹

𝑀
   

 
(iii) The frictional force between the sphere and the surface is 

(a)     
 𝐹

2
    (b)   

𝐹

3
    (c)   

𝐹

4
    (d)   

𝐹

5
   

 
Question 30: 
Four solid spheres each of mass m and radius r are located with their centres on 
four corners of a square ABCD of side a as shown in Fig 

 
(i) The moment of inertia of sphere A about diagonal AB is 

 (a)    
2

3
 𝑚𝑟2  (b)  

2

5
 𝑚𝑟2   

  (c)    𝑚 [𝑟2 +
𝑎2

4
]  (d)    𝑚 [

𝑎2

4
− 𝑟2] 

 
(ii) The moment of inertia of sphere C about diagonal AB is 
 

(a)    
2

5
 𝑚𝑟2   (b)  

2

5
 𝑚 (2𝑟2 +  3𝑎2)  

(c)    
1

5
 𝑚 (5𝑟2 +  3𝑎2) (d)    

1

10
 𝑚 (4𝑟2 +  5𝑎2) 
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(iii) The moment of inertia of the system of four spheres about diagonal AB is 
 

(a)    
1

5
 𝑚 (8𝑟2 +  5𝑎2) (b) 

1

5
 𝑚 (7𝑟2 +  4𝑎2)  

(c)    
1

5
 𝑚 (5𝑟2 +  8𝑎2) (d)  

1

10
 𝑚 (3𝑟2 +  5𝑎2) 

 
(iv) The moment of inertia of the system of four spheres about side AD is 
 

(a)    
2

5
 𝑚 (2𝑟2 +  5𝑎2) (b) 

1

5
 𝑚 (7𝑟2 +  5𝑎2)  

(c)    
2

5
 𝑚 (4𝑟2 +  5𝑎2) (d) 

1

5
 𝑚 (3𝑟2 +  5𝑎2) 

 
Question 31: 
A small sphere rolls down without slipping from the top of a track in a vertical 
plane. The track has a elevated section and a horizontal part. The horizontal part 
is 1.0 m above ground and the top of the track is 2.4 m above the ground. 
 
(i) If g = 10 ms–2, the horizontal velocity when the sphere reaches point A is 

(a)   √5 𝑚𝑠−1  (b)  2√5 𝑚𝑠−1 (c)  √7 𝑚𝑠−1  (d)  2√7 𝑚𝑠−1 
 
(ii) If g = 10 ms–2, the time taken by the sphere to fall through h = 1.0 m is 

(a)   
1

√5
 𝑠 (b)  

2

√5
 𝑠  (c) 0.1 s  (d)  0.2 𝑠 

 
(iii)  If g = 10 ms–2, the distance of the point at which the sphere falls on the 
ground with respect to point B (which is vertically below the end A of the track) 
is 
(a)   1 m (b) 1.4 m  (c)   2 m  (d)   2.8 m 
 
Question 32: 
Two blocks of masses m1 = 3 m and m2 = m is attached to the ends of a string which 
passes over a frictionless fixed pulley (which is a uniform disc of mass M = 2 m and 
radius R) as shown in Fig. The masses are then released. 
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 (i) The acceleration of the system is 

  (a)   2g  (b)  
2

3
 𝑔 (c)   

2

5
 𝑔 (d)   

3

7
 𝑔  

 (ii) Tension T1 is 

  (a)   
𝑚𝑔

5
 (b)  

3 𝑚𝑔

5
  (c)   

7 𝑚𝑔

5
  (d)   

9 𝑚𝑔

5
  

 (iii) Tension T2 is 

  (a)   
9 𝑚𝑔

5
 (b)  

7 𝑚𝑔

5
  (c)   mg (d)   

3 𝑚𝑔

5
  

 (iv) The magnitude of torque on the pulley is 

(a)   2 𝑚𝑔𝑅 (b)  
2 𝑚𝑔 𝑅

3
  (c)   

2 𝑚𝑔 𝑅

5
 (d)   3 𝑚𝑔𝑅 

 
Question 33: 
A small solid sphere of mass m rolls without slipping on the track shown in Fig. 
The radius of the circular part of the track is R. The sphere starts from rest from 
point P at a height H = 4.5 R above the bottom. 

 
(i) The speed of the sphere when it reaches point Q on the track is 

(a)   √2𝑔𝑅  (b) √3𝑔𝑅 (c) √5𝑔𝑅 (d) √7𝑔𝑅  

 
(ii) The horizontal force acting on the sphere when it is at point Q is  
(a)  mg   (b)  2 mg   (c)  3 mg   (d)  5 mg 
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(iii) The magnitude of the force acting on the sphere when it is at point Q is 

(a)   √4.5  𝑚𝑔 (b) √5  𝑚𝑔 (c)   √26 𝑚𝑔 (d)   3√3 𝑚𝑔  
 
(iv)  What is the minimum value of height H so that the sphere can reach the 
top A of the circle?  
(a)  2.4 R   (b)  2.5 R   (c)  2.6 R   (d)  2.7 R 
 
Question 34: 
A sphere rolling on a horizontal surface collides elastically with a smooth vertical 
wall as shown in figure. Select the following statement as True and False. 

 
i) After collision, the velocity of centre of mass gets reversed.  
ii) Angular momentum of the sphere about the point of contact with the wall  
iii) is conserved.  
iv) Angular momentum of the sphere about a stationary point on the 

horizontal surface is conserved.  
v) After collision the frictional force acts on the sphere such that it decreases 

the linear speed and increases the angular speed.  
vi) Finally, when the sphere starts rolling it is moving away from the wall.  

 
 
Question 35:  
The time rate of the total angular momentum of a system of particles about a 
point (taken as the origin of our frame of reference) is equal to the sum of the 
external torques (i.e. the torques due to external forces) acting on the system 
taken about the same point. 

𝜏𝑒𝑥𝑡 =  
𝑑𝐿

𝑑𝑡
  

If 𝜏𝑒𝑥𝑡 =  0 

⇒          
𝑑𝐿

𝑑𝑡
 = 0 ⇒  L = constant 

Or 𝐼𝜔 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 
Thus, if the total external torque on a system of particles is zero, then the total 
angular momentum of the system is conserved, i.e. remains constant.  
 
i) Which of the following can be explained with the help of conservation of 
angular momentum?  
(a)   Driving  (b) Ice- skating  (c)   Diving   (d)    running  
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(ii) For angular momentum to be conserved what must be true about the net 
torque of the system? 
(a)    Net torque is constant.   (b)    Net torque increases.  
(c)    Net torque decreases.   (d)    Net torque is zero.  

 
(iii)  A person sits on a freely spinning lab stool that has no friction in its axle.  
When this person extends her arms,  
(a)  her moment of inertia increases and her angular speed decreases. 
(b)  her moment of inertia decreases and her angular speed increases.  
(c)  her moment of inertia increases and her angular speed increases.  

           (d)  her moment of inertia increases and her angular speed remains same. 
 

(iv) Two children, Ahmed and Saleh, ride on a merry-go-round. Ahmed is at a 
greater distance from the axis of rotation than Saleh. Which of the following are 
true statements?  
(a)  Saleh and Ahmed have the same tangential speed.  
(b)  Ahmed has a greater tangential speed than Saleh.  
(c)  Saleh has a greater angular speed than Ahmed.  
(d)  Saleh has a smaller angular speed than Ahmed 
 
Question 36: 
The forces change the translational state of the motion of the rigid body, i.e. they 
change its total linear momentum. But this is not the only effect the forces have.  
The total torque on the body may not vanish. Such a torque changes the rotational 
state of motion of the rigid body, i.e. it changes the total angular momentum of the 
body. A rigid body is said to be in mechanical equilibrium, if both its linear 
momentum and angular momentum are not changing with time, or equivalently, 
the body has neither linear acceleration nor angular acceleration. This means 
(1) The total force, i.e. the vector sum of the forces, on the rigid body is zero;  
∑F=0. If the total force on the body is zero, then the total linear momentum of the 
body does not change with time. This gives the condition for the translational 
equilibrium of the body.  
(2) The total torque, i.e. the vector sum of the torques on the rigid body is zero,  
∑ 𝜏=0 If the total torque on the rigid body is zero, the total angular momentum of 
the body does not change with time. This gives the condition for the rotational 
equilibrium of the body. 
 
(i) Which of the following is NOT a condition for an object to be in static 
equilibrium?  
(a)    The object is not moving.           (b)   It is in translational equilibrium. 
(c)    It is in rotational equilibrium.  (d)   It is moving with constant velocity. 
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(ii)  The easiest way to open a heavy door is by applying the force  

(a)   Near the hinges   
(b)   In the middle of the door 
(c)   At the edge of the door far from the hinges  
(d)   Anywhere on the door.  

 
`(iii)  If a system is in translational equilibrium, it must have the conditions:  

(a)   ∑M=0     
(b)   Constant acceleration     
(c)   ∑F=0     
(d)   Positive forces only  

 
(iv) The moment of a 50 N force 20 cm away  from the pivot point will be...  

(a)    500 Nm  (b)    20 Nm    
(c)    10 Nm   (d)    15 Nm  

 
 
Question 37: 
Moment of inertia of a body about a given axis is the rotational inertia of the body 
about that axis. It is represented by I= MK2, where M is mass of body and K is 
radius of gyration of the body about that axis. It is a scalar quantity, which is 
measured in kgm2 When a body rotates about a given axis, and the axis of 
rotation also moves, then total K.E. of body =K.E. of translation + K.E. of rotation 

𝐸 =  
1

2
 𝑀 𝑣2 + 

1

2
  𝐼 𝜔2 

 
(i) Moment of inertia of a body depends on   

(i)  mass of body    (ii) size and shape of body   
(iii) axis of rotation of body     (iv) all the above 

  
(a) (i) and (ii)  (b) (i) and (iii)  (c) (ii) and (iii)  (d) (iv)  

 
(ii)  A circular disc and a circular ring of same mass and same diameter have 

about a given axis. 
 (a)   same moment of inertia  (b) unequal moments of inertia  
 (c)   cannot say     (d) sometimes equal sometimes not  
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(iii) A 40 kg flywheel in the form of a uniform circular disc of diameter 1m is 
making 120 rpm. Its moment of inertia about an transverse axis through its 
centre is  

(a)   40 kgm2  (b) 5 kgm2  (c)   10 kgm2  (d) 20 kgm2  
 

(iv) Kinetic energy of rotation of flywheel in the above case is  
 (a)   20 𝜋2 J  (b) 4 𝜋2 J (c)   40 𝜋2 J    (d)   80 𝜋2 J 

 
Question 38: 
The rotational analogue of force in linear motion is moment of force. It is also 
referred to as torque or couple. If a force acts on a single particle at a point, whose 
position with respect to the origin is given by the position vector r, the moment of 
the force acting on the particle with respect to the origin is defined as the vector 
product τ = r × F. The moment of force (or torque) is a vector quantity. The 
magnitude of is τ = r F sinɵ  Where r sinɵ is the perpendicular distance of the 
line of action of F from the origin and F sinɵ is the component of F in the direction 
perpendicular to r. Note that τ = 0 if r = 0, F = 0 or ɵ =00 or 1800. Thus, the moment 
of a force vanishes if either the magnitude of the force is zero, or if the line of action 
of the force passes through the origin.  
 
(i) If directions of both r and F are reversed, the direction of the moment of force 

(a)   remains the same.   (b)   Becomes parallel to force applied.  
(c)   Reverse in direction     (d)   Becomes parallel to position vector 

  
(ii) The dimensional formula of torque is same as that of  

(a)   Angular momentum   (b) Work  
(c)   Momentum    (d) Force  

 
(iii) Torque is maximum when the angle between F and r is 

(a)   00   (b) 1800  (c)   900  (d)    3600  
 

(iv) Wrench of longer arm is preferred because  
(a)    It produces maximum force  (b) It produces maximum torque.  
(c)    It is easy to hold  (d) Wrench of shorter arm is equally good. 
 

Question 39: 
Geostationary or geosynchronous orbit 
Geostationary or geosynchronous orbit is the best spot for communications 
satellites to use, however. This is a zone above Earth's equator at an altitude of 
35,786 km (22,236 mi). At this altitude, the rate of "fall" around the Earth is about 
the same as Earth's rotation, which allows the satellite to stay above the same spot 
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on Earth almost constantly. The satellite thus keeps a perpetual connection with a 
fixed antenna on the ground, allowing for reliable communications. 
 
When geostationary satellites reach the end of their life, protocol dictates they're 
moved out of the way for a new satellite to take their place. That's because there is 
only so much room, or so many "slots" in that orbit, to allow the satellites to 
operate without interference. 
While some satellites are best used around the equator, others are better suited to 
more polar orbits — those that circle the Earth from pole to pole so that their 
coverage zones include the north and south poles. Examples of polar-orbiting 
satellites include weather satellites and reconnaissance satellites. 

 
 
i) Most waves used for communication purposes rely on geostationary satellites 
because                       

(a) they cannot transmit data at long distances due to curvature of the 
earth 
(b) they are reflected by the atmosphere                                                                                                              
(c) they are very cheap                                                                                                                                              
(d) it does not occupy space on the earth’s surface 

 
ii) A geostationary satellite seems to be fixed in the sky because it does not orbit 
the earth.                     (a) True  (b) False 
 
iii) The height of the geostationary satellites above the earth’s surface is 
approximately                                               
(a) 36,000 km (b) 72,000 km (c) 15,000 km (d) 30,000 km 
 
iv) Polar satellites are used for high-resolution imaging of the earth’s surface 
because                                              

a) they have better cameras                                                                                                                                                
they are very high above the surface of the earth and travel slowly to 
gather more information                                                   
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b) they are closer to the surface of the earth and can cover vast areas 
very quickly                                       

c) they can be launched by most countries in the world 
  
v) A geostationary satellite is orbiting the earth at a height of 4R above the earth’s 
surface. The time period of another satellite at a height of 2R is 

(a) 24 x (3/5)1/2 hr  (b) 12 x (3/5)1/2 hr  
(c) 6 x (3/5)1/2 hr          (d) 72 x (3/5)1/21 hr 

 
Question 40:  
VARIATION OF g 
Depending on the location, an object at the surface of Earth falls with an 
acceleration between 9.76 and 9.83 m/s2 (32.0 and 32.3 ft/s2). Earth is not exactly 
spherical. It is similar to a "squashed" sphere, with the radius at the equator 
slightly larger than the radius at the poles. This has the effect of slightly increasing 
gravitational acceleration at the poles (since we are close to the centre of Earth and 
the gravitational force depends on distance) and slightly decreasing it at the 
equator. Also, because of centripetal acceleration, the acceleration due to gravity 
is slightly less at the equator than at the poles. Changes in the density of rock under 
the ground or the presence of mountains nearby can affect gravitational 
acceleration slightly. 
 

 
The acceleration of an object changes with altitude. The change in gravitational 
acceleration with distance from the centre of Earth follows an inverse-square law. 
This means that gravitational acceleration is inversely proportional to the square 
of the distance from the centre of Earth. As the distance is doubled, the 
gravitational acceleration decreases by a factor of 4. As the distance is tripled, the 
gravitational acceleration decreases by a factor of 9, and so on. The extent of the 
variation of g with height differs from that of the variation of g with depth, but it’s 
to note that the value of g falls both with increasing height & with increasing depth, 
with respect to the earth’s surface. This also means the value of g is maximum on 
the surface of the earth itself. 

https://simple.wikipedia.org/wiki/Altitude
https://simple.wikipedia.org/wiki/Inverse-square_law
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i) The value of ‘g’ is inversely proportional to the square of the Earth's  
a) diameter    (b) radius (c) weight  (d) area 
 
ii) If R is the radius of the earth, the height at which the weight of body becomes 
¼ its weight              on the surface of earth is                                                                                                       
(a) 2R   (b)  R/2  (c) R          (d) R/4 
 
iii) A body weighs 200 N on the surface of earth. How much will it weigh half way 
down to the centre of earth? 
(a) 100 N      (b) 150 N  (c) 200 N  (d) 250 N 
 
iv) The weight of an object in the coal mine, sea level, at the top of the mountain 
are W1, W2 and W3 respectively then                                                                             
(a) W1 = W2>W3  (b) W1, W3<W2 (c) W2 = W3, W1 (d)W1< W2<W3 
 
v) Which of the following statements is true                                                                                      
(a) g is less at the earth’s surface than at a height above it or a depth below it                  
(b)  g is same at all places on the surface of the earth                                                                 
(c) g has its maximum value at the equator                                                                                
(d) g is greater at the poles than at the equator 
 
Question 41: 
Escape Speed 
Did you ever watch a group of children playing "Red Rover?" Arms linked up for 
strength, they chant, "Red Rover, Red Rover, let Sally come over," and Sally's 
challenge is to break through that chain of linked arms. If she does it, Sally wins. 
If Sally breaks through the chain of arms, she's also demonstrated several key 
aspects to the space concept of escape velocity. Escape velocity (or a rousing 
game of Red Rover) requires an object to propel itself with enough speed and 
thrust to break through a barrier. Sally's reward is the cheers of her teammates. 
A spacecraft's reward is a journey into space or orbit. 
Achieving escape velocity is one of the biggest challenges facing space travel. The 
vehicle requires an enormous amount of fuel to break through Earth's 
gravitational pull. All that fuel adds significant weight to the spacecraft, and 
when an object is heavier, it takes more thrust to lift it. To create more thrust, 
you need more fuel. It's a cycle that scientists are hoping to resolve by creating 
lighter vehicles, more efficient fuels and new methods of propulsion that don't 
require the same ingredients to attain great speeds. 
 



 
 
 

36 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

 
 
The existence of escape velocity is a consequence of conservation of energy and 
an energy field of finite depth. For an object with a given total energy, which is 
moving subject to conservative forces (such as a static gravity field) it is only 
possible for the object to reach combinations of locations and speeds which have 
that total energy; and places which have a higher potential energy than this 
cannot be reached at all. By adding speed (kinetic energy) to the object it 
expands the possible locations that can be reached, until, with enough energy, 
they become infinite. 
i) For a planet having mass equal to mass of the earth but radius is one fourth of 
radius of the earth. The escape velocity of this planet will be                                                            
(a) 11.2 km/s  (b) 22.4 km/s  (c) 5.6 km/s (d) 44.8 km/s 
 
ii) A black hole is an object whose gravitational field is so strong that even light 
cannot escape from it. To what approximate radius would earth (mass= 5.98 X 1024 
kg) have to be compressed to be a black hole?                                                                                 
(a) 10-9 m  (b) 10-6 m  (c) 10-2 m  (d) 100 m 
 
iii) The escape velocity of a body on the surface of the earth is 11.2 km/s. If a 
body is to be projected in a direction making an angle 450 to the vertical, then the 
escape velocity is 
(a) 11.2 X 2 km/s        (b) 11.2 km/s  (c) 11.2 X √2 km/s  (d) 11.2 X 2√2 km/s 
 
iv) With what velocity should particle be projected so that its height becomes 
equal to radius of       earth?                                                                                                                                  

(a) √
𝐺𝑀

𝑅
     (b) √

8𝐺𝑀

𝑅
     (c) √4

𝐺𝑀

𝑅
       (d)  √2

𝐺𝑀

𝑅
 

 
v) An elephant and an ant are to be projected out of the gravitational pull of the 
earth. What should be the velocities of the elephant and the ant?                                                   
(a) elephant has more escape velocity  
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(b) ant has more escape velocity         
(c) different velocity 
(d) same velocity 
 
Question 42: 
Origin of Gravitation 
What do ache feet, a falling apple, and the orbit of the Moon have in common? Each 
is caused by the gravitational force. Our feet are strained by supporting our 
weight—the force of Earth’s gravity on us. An apple falls from a tree because of the 
same force acting a few meters above Earth’s surface. And the Moon orbits Earth 
because gravity is able to supply the necessary centripetal force at a distance of 
hundreds of millions of meters. In fact, the same force causes planets to orbit the 
Sun, stars to orbit the center of the galaxy, and galaxies to cluster together. 
Gravity is another example of underlying simplicity in nature. It is the weakest of 
the four basic forces found in nature, and in some ways the least understood. It is 
a force that acts at a distance, without physical contact, and is expressed by a 
formula that is valid everywhere in the universe, for masses and distances that 
vary from the tiny to the immense. 
Sir Isaac Newton was the first scientist to precisely define the gravitational force, 
and to show that it could explain both falling bodies and astronomical motions. See 
Figure 1. But Newton was not the first to suspect that the same force caused both 
our weight and the motion of planets. His forerunner Galileo Galilei had contended 
that falling bodies and planetary motions had the same cause. Some of Newton’s 
contemporaries, such as Robert Hooke, Christopher Wren, and Edmund Halley, 
had also made some progress toward understanding gravitation. But Newton was 
the first to propose an exact mathematical form and to use that form to show that 
the motion of heavenly bodies should be conic sections - circles, ellipses, parabolas, 
and hyperbolas. 

 
(i) Two astronauts are floating in gravitational free space after having lost 

contact with their spaceship. The two will                                                                                                          
(a) move towards each other   
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(b) move away from each other   
(c)will become stationary   
(d) keep floating at the same distance between them  
 

(ii) Two spheres of masses m and M are situated in air and the 
gravitational force between them is F. The space around the masses is now 
filled with a liquid of specific gravity 3. The gravitational force will now be                                                                         
(a) 3F  (b) F  (c) F/3 (d) F/9 
 

(iii) Who among the following first gave the experimental velocity of G?                               
(a) Cavendish b) Copernicus (c) Brook Taylor  (d) none of 
these 
 

(iv) If the distance between the earth and the sun were half its present 
value, the number of day in a year       would have been 
(i) 64.5  (ii) 129  (iii) 182.5      (iv) 730 
 

(v) A bail of weight W is thrown vertically upwards. The apparent weight 
during the upward        motion will be                                                                                                                     
(i) zero (ii) more than W    (iii) less than W  (iv) W 

 
Question 43 
KEPLERS LAWS OF PLANATARY MOTION 
LAW OF ORBIT: The orbit of every planet is an ellipse around the sun with sun at 
one of the two foci of ellipse. 

 
LAW OF AREAS: The line that joins a planet to the sun sweeps out equal areas in 
equal intervals of time. Area covered by the planet while revolving around the 
sun will be equal in equal intervals of time. This means the rate of change of area 
with time is constant. 
LAW OF PERIOD: According to this law the square of time period of a planet is 
directly proportional to the cube of the semi-major axis of its orbit. 
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Suppose earth is revolving around the sun then the square of the time period 
(time taken to complete one revolution around sun) is directly proportional to 
the cube of the semi major axis. It is known as Law of Periods as it is dependent 
on the time period of planets. Answer the following. 
(i) Keplers law which explains the conservation of angular momentum is 
knows as    
(a) Law of period             
(b) Law of area  
(c) Law of gravity  
(d) None of these 
 
(ii) Keplers law which explains uneven velocity of planets around the sun is 
knows as    
(a) Law of period             
(b) Law of area            
(c) Law of gravity           
(d) None of these 
 
(iii) The velocity of a planet throughout its elliptical trajectory in an orbit is    
a. high when planet is near the sun and low when planet is away from the 
sun.  
b. high when planet is near the sun and low when planet is away from the sun  
c. constant throughout its motion         
d. None of these  
 
(iv) According to Kepler’s third law of planetary motion the time period 
represents    
(a) duration of day        
(b) duration of the year         
(c)     none of these           
  
(v) Two objects of masses 5kg and 10 kg separated by distance 10m. What is 
gravitational force between them?       
(a) 33.3 N            
(b) 3.33 x 109 N           
(c) 33.3 x 10-11N          
(d) 3.33 x 10-11N 
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Question 44: 
SATELLITES 
Satellites in a circularorbits around the earth in the equatorial plane with T = 24 
hours are called Geostationary Satellites. Clearly, since the earth rotates with the 
same period, the satellite would appear fixed from any point on earth. It takes very 
powerful rockets to throw up a satellite to such large heights above the earth but 
this has been done in view of the several benefits of much practical application. 
Weight of an object is the force with which the earth attracts it. We are conscious 
of our own weight when we stand on a surface, since the surface exerts a force 
opposite to our weight to keep us at rest. The same principle holds good when we 
measure the weight of an object by a Spring balance hung from a fixed point e.g. 
the ceiling. The object would fall down unless it is subject to a force opposite to 
gravity. This is exactly what the spring exerts on the object. This is because the 
spring is pulled down a little by the gravitational pull of the object and in turn the 
spring exerts a force on the object vertically upwards. Now, imagine that the top 
end of the balance is no longer held fixed to the top ceiling of the room. Both ends 
of the spring as well as the object move with identical acceleration g. The spring is 
not stretched and does not exert any upward force on the object which is moving 
down with acceleration g due to gravity. The reading recorded in the spring 
balance is zero since the spring is not stretched at all. If the object were a human 
being, he or she will not feel his weight since there is no upward force on him. Thus, 
when an object is in free fall, it is weightless and this phenomenon is usually called 
the phenomenon of weightlessness. In a satellite around the earth, every part and 
parcel of the satellite has acceleration towards the centre of the earth which is 
exactly the value of earth’s acceleration due to gravity at that position. Thus in the 
satellite everything inside it is in a state of free fall. This is just as if we were falling 
towards the earth from a height. Thus, in a manned satellite, people inside 
experience no gravity. Gravity for us defines the vertical direction and thus for 
them there are no horizontal or vertical directions, all directions are the same. 
(i) Astronaut experiences weightlessness in space because     
(a) Acceleration due to gravity is zero        
(b) Actual weight of astronaut is zero       
(c) They are going with same acceleration due to gravity    
(d) None of these 
 
(ii) Weighing machine measures         
(a) Mass of the person           
(b) Normal reaction exerted by machine on person     
(c) Both a and b           
(d) None of these 
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(iii) Time period of geostationary satellite is       
(a) 36 hr  (b) 24 hr  (c) 30 days  (d) 365 days 
 
(iv) Weight of a person on earth is 500 N. Its weight on the Sun will be    
(a) less than that on earth                      
(b) more than that on earth                    
(c) equal to that on earth                     
(d) cannot be determined  
 
(v) Weightlessness can be experienced          
(a) only in space   (b) on earth     (c) at the centre of earth (d) all the above 
 
Question 45: 
ESCAPE VELOCITY 
If a stone is thrown by hand, we see it falls back to the earth. Of course, using 
machines, we can shoot an object with much greater speeds and with greater and 
greater initial speed, the object scales higher and higher heights. A natural query 
that arises in our mind is the following: can we throw an object with such high 
initial speeds that it does not fall back to the earth? 
Thus minimum speed required to throw object to infinity away from earth’s 
gravitational field is called escape velocity. 
Ve = √(2gr) 
Where g is acceleration due to gravity and r is radius of earth and after solving 
ve 11.2 km/s. This is called the escape speed, sometimes loosely called the escape 
velocity. This applies equally well to an object thrown from the surface of the moon 
with g replaced by the acceleration due to Moon’s gravity on its surface and r 
replaced by the radius of the moon. Both are smaller than their values on earth and 
the escape speed for the moon turns out to be 2.3 km/s, about five times smaller. 
This is the reason that moon has no atmosphere. Gas molecules if formed on the 
surface of the moon having velocities larger than this will escape the gravitational 
pull of the moon. 
Earth satellites are objects which revolve around the earth. Their motion is very 
similar to the motion of planets around the Sun and hence Kepler’s laws of 
planetary motion are equally applicable to them. In particular, their orbits around 
the earth are circular or elliptic. Moon is the only natural satellite of the earth with 
a near circular orbit with a time period of approximately 27.3 days which is also 
roughly equal to the rotational period of the moon about its own axis. 
 

(i) Time period of moon is            
(a) 27.3 days   (b) 20 days  
(c) 85 days    (d) None of these  
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(ii) Escape velocity from earth is given by  
(a) 20 km/s   
(b) 11.2 km/s                       
(c) 2 km/s                        
(d) None of these  
 

(iii) There is no atmosphere on the moon. The reason for it is    
(a) orbital velocity of moon is very low                     
(b) escape velocity on moon is very high                 
(c) escape velocity on moon is very less                  
(d) orbital velocity of moon is very less 
 

(iv) Natural satellite of earth can be used    
(a) for remote sensing                                  
(b) for weather forecast                    
(c) for spy purpose                      
(d) cannot be used 
 
(v) Escape velocity on moon is  
(a) 1.4 kms-1                        
(b) 2.6 kms-1                       
(c) 2.3 kms-1                       
 (d) 1.8 kms-1 
 
Question 46: 
GEOSTATIONARY AND POLAR SATELLITE 
Satellites in a circular orbit around the earth in the equatorial plane with T = 24 
hours are called Geostationary Satellites. Clearly, since the earth rotates with the 
same period, the satellite would appear fixed from any point on earth. It takes very 
powerful rockets to throw up a satellite to such large heights above the earth but 
this has been done in view of the several benefits of many practical applications. 
Thus radio waves broadcast from an antenna can be received at points far away 
where the direct wave fails to reach on account of the curvature of the earth. Waves 
used in television broadcast or other forms of communication have much higher 
frequencies and thus cannot be received beyond the line of sight. A Geostationary 
satellite, appearing fixed above the broadcasting station can however receive these 
signals and broadcast them back to a wide area on earth. The INSAT group of 
satellites sent up by India is one such group of geostationary satellites widely used 
for telecommunications in India. 
Another class of satellites is called the Polar satellites. These are low altitude (500 
to 800 km) satellites, but they go around the poles of the earth in a north-south 
direction whereas the earth rotates around its axis in an east-west direction. Since 
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its time period is around 100 minutes it crosses any altitude many times a day. 
However, since its height h above the earth is about 500-800 km, a camera fixed 
on it can view only small strips of the earth in one orbit. Adjacent strips are viewed 
in the next orbit, so that in effect the whole earth can be viewed strip by strip 
during the entire day. These satellites can view polar and equatorial regions. at 
close distances with good resolution. Information gathered from such satellites is 
extremely useful for remote sensing, meterology as well as for environmental 
studies of the earth. 
 

(i) Time period of geospatial satellite is        
(a) 24 hours  (b) 48 hours  (c) 72 hours  (d) None of these  
 

(ii) Polar satellites are approximately revolving at height of       
(a) 500 to 800km   (b) 1500 to 2000 km         
(c) 3000 to 4000 km  (d) None of these 
 

(iii) Height of geostationary satellite is approximately  
(a) 36000 km  (b) 26000 km  (c) 16000 km  (d) 6000 km  
 

(iv) Indian National Satellite is a group of  
(a) Polar satellite                      
(b) geostationary satellite                    
(c) either of geostationary or polar                  
(d) none of these  
 

(v) What is PSLV?   
(a) geostationary satellite           
(b) polar satellite                      
(c) polar satellite launch vehicle                   
(d) geostationary satellite launch vehicle 

 
Question 47: 
WEIGHT AND MASS 
We know that the earth attracts every object with a certain force and this force 
depends on the mass (m) of the object and the acceleration due to the gravity (g). 
The weight of an object is the force with which it is attracted towards the earth. 
Mathematically 
Where, W = weight of object 
m = mass of object 
g = acceleration due to the gravitational force 
As the weight of an object is the force with which it is attracted towards the earth, 
the SI unit of weight is the same as that of force, that is, Newton (N). The weight is 



 
 
 

44 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

a force acting vertically downwards; it has both magnitude and direction. We 
have learnt that the value of g is constant at a given place. Therefore at a given 
place, the weight of an object is directly proportional to the mass, say m, of the 
object, that is, W α m. It is due to this reason that at a given place, we can use the 
weight of an object as a measure of its mass. Answer the following questions. 

(i) Dimensions of acceleration due to the gravity (g) is    
(a) [ML1 T-2 ]  (b) [ML-1 T-2 ] (c) [ML1 T-3 ] (d) None of these  
 

(ii) SI unit of weight is same as     
(a) Force              
(b) Mass                        
(c) Acceleration due to gravity                    
(d) None of these 
 

(iii) Which of the following has same unit?       
(a) Mass and weight            
(b) Weight and force                     
(c) Pressure and stress                    
(d) Both b and c 
 

(iv) Weight is a    
(a) scalar quantity                      
(b) vector quantity                     
(c) tensor quantity                       
(d) none of these  
 

(v) If mass of an object on earth is 100kg then    
(a) its mass on moon will be 100kg                    
(b) its mass on moon will be 100/6 kg                  
(c) its weight on moon will be 100kgf                    
(d) its weight on moon will be 100/6 kgf 

 
 

Question 48: 
YOUNG’S MODULUS OF ELASTICITY 
The elastic properties of a solid undergoing tension or compression in only one 
direction, as in the case of a metal rod that after being stretched or compressed 
lengthwise returns to its original length. Young’s modulus is a measure of the 
ability of a material to withstand changes in length when under lengthwise tension 
or compression. Sometimes referred to as the modulus of elasticity, Young’s 
modulus is equal to the longitudinal stress divided by the strain. Stress and strain 
may be described as follows in the case of a metal bar under tension. 

https://www.britannica.com/science/elasticity-physics
https://www.britannica.com/science/solid-state-of-matter
https://www.britannica.com/dictionary/tension
https://www.britannica.com/science/metal-chemistry
https://www.britannica.com/science/elasticity-physics
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If a metal bar of cross-sectional area A is pulled by a force F at each end, the bar 
stretches from its original length L0 to a new length Ln. (Simultaneously the cross 
section decreases.) The stress is the quotient of the tensile force divided by the 
cross-sectional area, or F/A. The strain or relative deformation is the change in 
length, Ln − L0, divided by the original length, or (Ln − L0)/L0. (Strain is 
dimensionless.) Thus Young’s modulus may be expressed mathematically as 
Young’s modulus = stress/strain = (FL0)/A(Ln − L0) 
Give the answer of the following questions; 
(i) The radii of two wires of a same material are in ratio 2:1. if the wires are 
stretched by equal forces, the stress produced in them will be____________ 

(a) 2:1 (b) 4:1 (c) 1:4 (d) 1:2 
 
(ii) The Young’s modulus for a plastic body is_________ 

(a) One (b) Zero (c) Infinity (d) Less than one 
 
(iii) The Young’s modulus of a perfectly rigid body is_____________ 

(a) infinity  (b) some finite non-zero constant 
(c) zero  (d) unity 

 
(iv) The temperature of a wire is doubled. The Young’s modulus of elasticity______ 

(a) will also double (b) will become four times 
(c) will remain same (d) will decrease 

 
(v) If the length of a wire is reduced to half, then it can hold the________ 

(a) same load  (b) one fourth load 
(c) half load   (d) double load 

 
Question 49: 
STRESS- STRAIN CURVE 
 Figure shows a stress- strain curve for a metal wire which is gradually being 
loaded. The regions of graph are explained below- 
Proportional limit- The initial part OA is a straight line, which indicates stress is 
proportional to strain. This region obeys Hook’s law. 
Elastic limit- The region BAO is retraced as soon as the load is removed. The 
portion OB of the graph is called elastic region. 
Fracture point- If the load is increased beyond point C, the wire breaks at a point 
D, called fracture point.  
Permanent set- Beyond point C, the wire does not come back to its original length 
and traces the path CE. The material is said to acquire a permanent set.  
Plastic flow- In the region between B and D, the length of wire goes on increasing 
even without any addition of load. This region is called plastic region. 

https://www.britannica.com/science/cross-section-physics
https://www.britannica.com/science/cross-section-physics
https://www.britannica.com/science/stress-physics
https://www.britannica.com/science/strain-mechanics
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Tensile strength- The stress corresponding to breaking point is called tensile/ 
ultimate strength. 
 

 
 

(i) The forces acting upto point B are  
a) Non-conservative forces  b) Conservative forces 
c) Both a) and b)   d) None of the above 

 
(ii) For ductile materials (the materials which can be drawn into thin wires), 

A. Fracture point is very near to elastic limit 
B. These materials have large plastic range of extension 
C. Such materials undergo an irreversible increase in length before 

snapping 
D. Example of such materials are Copper, Aluminium. 

Which of the above is true 
a) (i), (ii), (iii), (iv) 
b) (ii), (iii), (iv) 
c) (i), (ii), (iv) 
d) Only (iv) 
 

(iii) ASSERTION- Brittle materials have very large range of plastic 
extension.  
REASON- Breaking point of these materials lie very close to their elastic 
limit. Which of the following is correct? 
a) If both assertion and reason are true but the reason is the correct 

explanation of assertion 
b) If both assertion and reason are true but the reason is not the correct 

explanation of assertion 
c) If assertion is true but reason is false 
d) If both the assertion and reason are false 
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(iv) Rubber can be stretched to several times its original length but still it 

can regain its original length when applied force is removed because 
a) It obeys Hook’s law 
b) It has a definite plastic region 
c) Its Young’s modulus is very small. 
d) For large stress, it shows small strain. 
 

(v) Table for tensile strengths of various materials is given below: 

 
On the bases of the above table, for which material largest amount of stress is 
needed to break 

a) Human skin 
b) Rubber 
c) Glass 
d) Steel 

 
Question 50: 
SURFACE TENSION 
A dripping faucet in a kitchen is an ordinary-looking everyday thing. A thread of 
water emerges from the faucet and forms a droplet. Sometimes, the thread is big 
enough that it breaks into a series of droplets.     
The hydrodynamics of a liquid drop under free fall is fascinating. It is easy to see 
that the drop seems to have a “skin” holding it into a sort of sphere. This is due to 
surface tension of liquid. The lowest energy state for this drop occurs when the 
maximum number of water molecules are surrounded by other water molecules 
without falling apart, meaning that the drop should have the minimum possible 
surface area, which is a sphere. The effect of gravity distorts this ideal sphere into 
a nearly-oval shape that we see. In the absence of other forces, including gravity, 
drops of virtually all liquids would be approximately spherical. 
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(i) If temperature increases, surface tension of liquid 
a) Increases 
b) Decreases 
c) Remains the same 
d) First increases then decreases 

 
(ii) Oil spreads on cold water, but remains as a drop on hot water. Which 

of the following reason is correct? 
a) Surface tension of oil is less than that of cold, but greater than that of 

hot water. 
b) Surface tension of oil is less than that of hot, but greater than that of 

cold water. 
c) Surface tension of oil in cold and hot water is same. 
d) None of the above 

 
(iii) Which of the following are due to surface tension of liquid? 

A. A bug floats on water 
B. Hotter liquid move faster than colder ones 
C. Clothes are better cleaned with hot water than with cold water 
D. Hair of paint brush cling together when taken out of water 

Choose the correct answer 
a) (A), (B), (C), (D) 
b) (A), (B), (C) 
c) (A), (C), (D) 
d) (A), (B) 
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(iv) ASSERTION- A small piece of camphor dance about on the water 
surface due to surface tension. 
REASON- Due to its irregular shape, the camphor piece dissolves more 
rapidly at some points than at others. Where it dissolves, the surface 
tension of water is reduced. As the force of surface tension reduces by 
different amounts at different points of the camphor piece, a resultant 
force acts on it which makes it dance about on water surface. 
a) If both assertion and reason are true but the reason is the correct 

explanation of assertion 
b) If both assertion and reason are true but the reason is not the correct 

explanation of assertion 
c) If assertion is true but reason is false 
d) If both the assertion and reason are false 
 

(v) What shape does a liquid take when it weighs nothing? 
a) Oval 
b) Shapeless 
c) Circle 
d) Sphere 

 
 
 
Question 51: 
BERNOULLI’S THEOREM 
According to Bernoulli's theorem, the sum of the energies possessed by a flowing 
ideal liquid at a point is constant provided that the liquid is incompressible and 
non-viscous and flow in streamline. 
 Potential energy + Kinetic energy + Pressure energy = Constant 
   P+1/2 pv2+pgh=Constant 
This relation is called Bernoulli's theorem. 

 For horizontal flow, h remains same throughout. 
  P+1/2 pv2=Constant  
Here P is static pressure of the liquid and 1/2 pv2 is its dynamic pressure. Thus, 
for horizontal motion, the sum of static and dynamic pressure is constant.  
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(i) Bernoulli’s equation is applicable only for _______ 
a) Irrotational flow 
b) Viscous flow 
c) Compressible flow 
d) Inviscid, incompressible flow 
 
(ii) In which of the following conditions can the Bernoulli equation not be used? 
a) Viscous flow 
b) incompressible fluid 
c) steady flow 
d) laminar flow 
 
(iii) What will be the relation between H & L? 

 
a) H = L 
b) H > L 
c) H < L 
d) depends on the horizontal distance between the two tubes 
 
(iv) Water having density ‘⍴’ is flowing (steadily) downwards in the given tube. 
What is the relation between PA & PB? 

 
a) PA = PB 
b) PA < PB 
c) PA > PB 
d) PA – PB= ⍴gh 
 
(v) Bernoulli's principle can be derived from the principle of? 
a) conservation of mass 
b) conservation of voltage 
c) conservation of energy 
d) conservation of momentum 
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Question 52: 
HYDRAULIC LIFT 
The hydraulic lift is an elevator which is operated by fluid pressure generated by 
a suitable fluid. It is used to raise automobiles in service stations and garages. A 
hydraulic lift is a system consisting of two pistons of different sizes which are 
connected by a reservoir filled with hydraulic liquid. When a smaller input force 
is applied on a smaller piston, it results in greater force on a large piston. So there 
is a mechanical advantage.  
To calculate the mechanical advantage of the hydraulic lift we use Pascal’s 
principle. According to Pascal, liquids cannot be compressed and they distribute 
the pressure equally. 
 

 
Therefore pressure at smaller piston equals the pressure at large piston and we 
know that pressure is calculated as force per unit area. Therefore P1= P2 

(i) In a hydraulic lift, used at a service station the radius of the large and small 
piston are in the ratio of 20: 1. What weight placed on the small piston will 
be sufficient to lift a car of mass 1500kg? 

a)  3.75kg                b) 37.5kg                c) 7.5kg                d)75kg 
 

(ii) Which of the following is not application of Pascal’s law 
A. Braking system in vehicles 
B. hydraulic lift 
C. automobiles 
Choose the correct answer 
a) (A), (B), (C) 
b) (A), (B) 
c) (B), (C) 
d) (B) 

 
(iii) For larger piston area A2> A1, so which of the following is correct? 

a) F2> F1 
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b) F1> F2 
c) F1= F2 
d) None of the above 

 
(iv) ASSERTION- Work done on large piston is equal to work done on 

small piston. 
REASON- This is because the displacement due to force is larger on the side 
of large piston. 

a) If both assertion and reason are true but the reason is the correct 
explanation of assertion 

b) If both assertion and reason are true but the reason is not the correct 
explanation of assertion 

c) If assertion is true but reason is false 
d) If both the assertion and reason are false 

 
(v) A hydraulic automobile lift is designed to lift cars with a maximum mass of 

3000 kg. The area of cross-section of the piston carrying the load is 425 
cm2. What maximum pressure would the smaller piston have to bear? 
a) 6.9 x 105 Pa 
b) 5.5 X 102 Pa 
c) 3X 105 Pa 
d) 7X 102Pa 

 
Question 53: 
VISCOSITY VERSUS FRICTION 
Friction and viscosity refer to forces that oppose the motion. The main difference 
between friction and viscosity is that friction is used to refer to forces that resist 
relative motion, in general, whereas viscosity refers specifically to resistive forces 
that occur between layers of a fluid when fluids attempt to flow. 
A more viscous fluid flows slowly compared to a fluid with lesser viscosity. The 
“thicker” a fluid feels, the more viscous it is. For instance, honey is more viscous 
than water. 

 
If dv/dx is velocity gradient , then viscous force is given by 
F=-ηAdv/dx 
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Where η is coefficient of viscosity. 
(i) A square plate 0.1 m side moves parallel to second plate with a velocity of 

0.1 ms−1, both plates being immersed in water. If the viscous force is 0.002 
N and the coefficient of viscosity 0.001 poise, distance between the plates is 
a) 0.1 m 
b) 0.05m 
c) 0.005m 
d) 0.0005m 

 
(ii) Viscosity converts kinetic energy into 

a) Electrical energy 
b) Heat energy 
c) Elastic energy 
d) Nuclear energy 

 
(iii) Which of the following is/are the similarity between friction and 

viscosity 
A. Friction come into play when there is relative motion, while for 

viscous force to act, no relative motion is needed 
B. Both oppose the motion 
C. Both are due to molecular attraction 
Choose the correct answer 
a) (B), (C) 
b) (A), (B), (C) 
c) (A), (B) 
d) (A), (C) 

 
(iv) The velocity of water in a river is 180km/h near the surface. If the 

river is 5 m deep, find the shearing stress between horizontal layers of 
water. Coefficient of viscosity of water = 10- 2 poise. 
a) 10-5N/m2 
b) 10-2N/m2 
c) 10-3N/m2 
d) 10-7N/m2 

 
(v) ASSERTION- When we swim in a pool of water, we experience some 

resistance to our motion. 
REASON- This is because of the surface tension of the water. 

a) If both assertion and reason are true but the reason is the correct 
explanation of assertion 

b) If both assertion and reason are true but the reason is not the correct 
explanation of assertion 
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c) If assertion is true but reason is false 
d) If both the assertion and reason are false 

 
Question 54: 
TERMINAL VELOCITY 
 A raindrop’s size grows inside a cloud. A drop’s one-way ride begins when it 
becomes heavy enough that gravity pulls it toward the ground. But air friction 
slows it down. Eventually, these upward and downward forces cancel out, and the 
drop should maintain a constant speed: its terminal velocity. Every object falling 
through the atmosphere, from skydivers to hailstones, has a terminal velocity. 
Raindrops larger across than 0.5 millimeter (0.02 inch) fall with a terminal velocity 
of several meters (feet) per second. Smaller drops fall more slowly — less than 1 
meter (3.3 feet) per second. Several years ago, scientists reported seeing small 
drops falling faster than their predicted terminal velocity. Those researchers 
suspected these drops might have broken off of larger ones as they splashed 
against the sensor that was used to measure drop speeds. 
Terminal velocity is calculated by 
V= 2gr2(ρb−ρl)/9η  

where  ρb and ρl is the density of body and liquid respectively 
η is the coefficient of viscosity of liquid. 
r is the radius of the body 
 
(i) Which of the following have the largest terminal velocity? 
a) Water 
b) Glycerine 
c) Honey 
d) Blood 

 
(ii) Water drops in air move in downward direction, whereas air bubble in liquid 

moves in upward direction, why? 
a) Because viscosity of water is greater than that of air 
b) Because radius of bubble is smaller than that of water drop 
c) Because density of air bubble is less than that of liquid, so its terminal velocity 

will be negative. 
d) Because terminal velocity does not depend upon mass 

 
(iii) Terminal velocity depends upon 
A. Height through which body is dropped 
B. Density of the medium through which body moves 
C. Radius of the body which is dropped 
D. Viscosity of the medium through which body moves 
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Which of the above are correct? 
a) (A), (B), (C), (D) 
b) (B), (C), (D) 
c) (B), (C), (A) 
d) (A), (C), (D) 

 
(iv) ASSERTION- Bigger rain drops fall with a larger velocity compared to the 

smaller rain drops. 
REASON- The terminal velocity is directly proportional to the square of the 
radius of the body. 

a) If both assertion and reason are true and the reason is the correct 
explanation of assertion 

b) If both assertion and reason are true but the reason is not the correct 
explanation of assertion 

c) If assertion is true but reason is false 
d) If both the assertion and reason are false 

 
(v) Consider two solid spheres P and Q each of density 8 g/cm3 and diameters 

1 cm and 0.5 cm, respectively. Sphere P is dropped into a liquid of density 
0.8 g/cm3 and viscosity η=3 poiseulles. Sphere Q is dropped into a liquid of 
density 1.6 g/cm3 and viscosity η=2 poiseulles. The ratio of the terminal 
velocities of P and Q is 

a) 1:1  b) 1:2  c)1:3  d) 3:1 
 
Question 55: 
THERMAL EXPANSION 
A small gap is left between the iron rails of railway tracks. The two rails are 
joined by fish plates. If no gap is left between the rails, the rails may bend due to 
expansion in summer and the train may get derailed. 
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It simply shows that when temperature increases, size of the body increases. This 
is termed as ‘thermal expansion’.  
This expansion may be linear expansion, when there is increase in length (Δ l) of 
rod.  
New length of the rod l’= l(1+αΔT) 
α = ∆l / l∆T, whereα is coefficient of linear expansion 
If this expansion is superficial expansion, then area of body increases.  
New area A’ = A (1 + βΔT) 
β = ΔA/ AΔT, where β is coefficient of superficial expansion. 
If this expansion is cubicalexpansion, then volume of body increases.  
New volume V’= V (1+γΔT) 
γ = ΔV/VΔT, where γ is coefficient of cubical expansion. 
(i) ASSERTION- Only platinum wire is used for fusing into glass. 

REASON- Coefficient of thermal expansion of platinum is almost the same 
as that of glass. 

a) If both assertion and reason are true and the reason is the correct 
explanation of assertion 

b) If both assertion and reason are true but the reason is not the correct 
explanation of assertion 

c) If assertion is true but reason is false 
d) If both the assertion and reason are false 

 
(ii) Coefficient of linear expansion will be negative, when 

a) On increasing the temperature, length increases slowly 
b) On increasing the temperature, length decreases 
c) On increasing the temperature, length does not change 
d) When initial length is negative 

 
(iii) Some relations between α, β, γ are given 

A. β= 2 α 
B. γ = 3α 

C. γ= 
3

2
𝛽 

D. 
α

1
 = 

𝛽

2
= 

γ 

3
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Which of the above is/are correct answer 
a) (i), (ii), (iii), (iv) 
b) (i), (ii), (iii) 
c) (i), (ii), (iv) 
d) (i), (ii) 

 
(iv) A steel is 40 cm long at 20oC. The coefficient of linear expansion for steel is 

12x10-6 (oC)-1. The increase in length and the final length when it is at 70 oC 
will be 
a) 0.24cm, 4.24cm 
b) 2.4cm, 4.024cm 
c) 0.024cm, 4.44cm 
d) 0.024cm, 40.024cm 

 
(v)  A sheet of steel at 20oC has size as shown in the figure below. If the 

coefficient of linear expansion for steel is 10-5 oC-1 then what is the change 
in the area at 60oC. 

 
a) 0.64cm  b)0.064cm  c)0.0064cm  d) 0.00064cm 
 
Question 56: 
THERMAL CONDUCTION 
Cooking utensils are provided with wooden handles. Wood is a bad conductor of 
heat. A wooden handle does not allow heat to be conducted from the hot utensil 
to the hand. So we can easily hold the hot utensils with the help of wooden 
handles. 

                                        
A process in which heat is transmitted from one part of body to another at lower 
temperature through molecular collisions without any actual flow of matter, is 
called thermal conduction. The amount of heat Q that flows from hot to cold face 
Q= KA (T1-T2 )t/x 
Where K is coefficient of thermal conductivity. 
 

https://physics.gurumuda.net/linear-expansion-problems-and-solutions.htm
https://physics.gurumuda.net/linear-expansion-problems-and-solutions.htm
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(i) The factors influencing the thermal conductivity are: 
(i) Humidity 
(ii) Temperature 
(iii) Thermal Anisotropy 
(iv) Electrical Conductivity 
Which of the above factors affect thermal conductivity? 
a) (i), (ii), (iii), (iv) 
b) (i), (ii), (iii) 
c) (i), (ii), (iv) 
d) (i), (ii) 

 
(ii) Which are the best conductors? 

a) Solids b) Liquids   
c) Gases d) Semiconductors 

 
(iii) If an analogy is to be drawn in between the heat flow and the 

electricity flow in the circuits, the heat flow will be equated against the 
______ in the electrical circuit. 
a) Voltage 
b) Resistance 
c) Charge 
d) Current 

 
(iv) ASSERTION- Land is cooler at night 

REASON-   Since land has higher thermal conductivity than the sea, it cools 
off quickly before the sea does. Hence, the land is cooler than the sea at 
night. 

a) If both assertion and reason are true and the reason is the correct 
explanation of assertion 

b) If both assertion and reason are true but the reason is not the correct 
explanation of assertion 

c) If assertion is true but reason is false 
d) If both the assertion and reason are false 

(v) Steam at 100°C is passed into a copper cylinder 10 mm thick and of 200 
cm2 area. Water at 100°C collects at the rate of 150 g min-1. Find the 
temperature of the outer surface, if the conductivity of copper is 0.8 cal s-1 
cm-1 °C-1 and the latent heat of steam is 540 cal g¹. 
a) 90°C 
b) 91.56 °C 
c) 89 °C 
d) 90.9 °C 
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Question 57: 
SPECIFIC HEAT 

The purpose of a coolant in nuclear reactor is to absorb maximum heat with least 
rise in its own temperature. This is possible only if specific heat is high because  
Q = mcΔT, where 

• Q = quantity of heat absorbed by a body 
• m = mass of the body 
• ∆t = Rise in temperature 
• c= Specific heat capacity of a substance depends on the nature of the 

material of the substance. 
• S.I unit of specific heat is J kg-1 K-1. 

For a given value of m and Q, the rise in temperature ΔT will be small if c is large. 
This will prevent different parts of the nuclear reactor from getting too hot.  
We know that when heat energy is absorbed by a substance, its temperature 
increases. If the same quantity of heat is given to equal masses of different 
substances, it is observed that the rise in temperature for each substance is 
different. This is due to the fact that different substances have different heat 
capacities. So heat capacity of a substance is the quantity of the heat required to 
raise the temperature of the whole substance by one degree. If the mass of the 
substance is unity then the heat capacity is called Specific heat capacity or 
the specific heat. 

(i) If 968 joules of heat is required to raise the temperature of the 50 g of 
substance from 3000C to 4000C. Then, calculate the specific heat of the 
substance. 
 
a) 1.936 joules/g 0c 
b) 3.5 joules/g 0c 
c) 1.1 joules/g 0c 
d) 19.3 joules/g 0c 

 
(ii) A cooking utensil should have 

a) High specific heat 
b) Moderate specific heat 
c) Low specific heat 
d) None of these 
 

(iii) ASSERTION-  Water is preferred to any other liquid in the hot water 
bottles 
REASON- For the given mass of water, the amount of heat contained is 
higher and it can provide more warmth as compared to any other liquid. 
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a) If both assertion and reason are true and the reason is the correct 
explanation of assertion 

b) If both assertion and reason are true but the reason is not the correct 
explanation of assertion 

c) If assertion is true but reason is false 
d) If both the assertion and reason are false 

 
(iv) A tank holding 30 kg of water is heated by a 3 kW electric immersion 

heater. If the specific heat capacity of water is 4200 J/(kg °C), estimate the 
time for the temperature to rise from 10 °C to 60 °C. 
a) 60 minutes 
b) 35 minutes 
c) 50 minutes 
d) 45 minutes 

 

Question 58: 
Kinetic theory of gases is based on the following assumptions   

(i) Every gas consists of a large number of molecules. For a given gas, the 
molecules are identical, but for different gases, they are different. 
(ii) Molecules are in state of continuous, rapid and random motion. 
(iii)Molecules don’t exert any force of attraction or repulsion on one another, 
except during collisions. 
(iv) Collisions of molecules with themselves and with the walls of the container 
are perfectly elastic. 
We can show that pressure exerted by an ideal gas is  

          P = 
1

3

𝑀𝑣2̅̅̅̅

𝑉
 

Where v is rms speed of gas molecules, M is mass of the gas, V is volume of the 
gas. 

Average KE per molecule of the gas = 
1

2
𝑚𝑣2̅̅ ̅ = 

3

2
 kT 

Where k is Boltzman constant = R/N, N is Avogadro’s number 
Note that average KE per molecule is independent of mass of the gas. It depends 
upon the temperature of the gas. Absolute zero is that temperature at which rms 
velocity of gas molecules reduces to zero. 
(i)  In collisions of molecules with themselves and with the walls of container, the 
quantity that remains constant is  
     (a) linear momentum             (b) total energy         

(c) kinetic energy        (d) all of these 
(ii)  One gram mole of all gases occupies a volume V, whose value is 
     (a) 22.4 litre             (b) 22.4x103 m3            (c) 22.4 m3                (d) none of these 
 
 



 
 
 

61 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

(iii)  Avogadro’s number is used to 
       (a) calculate actual weight of an atom of an element 
       (b) calculate the number of atoms in a given amount of an element 
       (c) number of molecules in a given volume of gas 
       (d) all of the above 
 
(iv)  At which temperature, rms velocity of a gas molecule reduces to zero? 
    (a) 00C               (b) 00K                (c) 2730C                 (d) 1000K 
 
 
Question 59: 
Most probable speed of the molecules of  gas is that speed, which is possessed by 
largest fraction of total number of molecules of the gas 

                             vmp= √
2𝑘𝑇

𝑚
 

Mean speed or average speed is the average speed with which a molecule of the 
gas moves. 

                       vav= 
𝑣1+𝑣2+⋯+𝑣𝑛

𝑛
 

From Maxwell’s speed distribution law,     vav=√
8𝑘𝑇

𝜋𝑚
 

rms speed is defined as the square root of the mean of the squares of the random 
velocities of the individual molecules of a gas 

                     vrms=  √
𝑐1

2+𝑐2
2+⋯+𝑐𝑛

2

𝑛
 

From Maxwell’s speed distribution law, we can show that 

                   Vrms= √
3𝑘𝑇

𝑚
 

(i)  Which one of the following has maximum value for gas molecules? 
   (a) most probable speed 
   (b) mean speed 
  (c) root mean square speed 
  (d) depends on temperature of gas 
 
(ii)  Which one of the following has minimum value for gas molecules? 
   (a) root mean square speed  
   (b) most probable speed 
  (c) mean speed 
  (d) depends on temperature of gas 
 
(iii)  rms speed of oxygen molecules at room temperature is of the order of  
      (a) 483 m/s         (b) 645 m/s          (c) 342 m/s           (d) 1920 m/s 



 
 
 

62 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

 
(iv)  Molecules responsible for rain and sunshine are those which have speed  
       (a) equal to most probable speed 
       (b) less than most probable speed 
       (c) far greater than most probable speed 
       (d) any of the above 
 
Question 60: 
The number of degree of freedom of a dynamical system = total number of co-
ordinates or independent quantities required to describe completely the position 
and configuration of the system. We may also define degree of freedom as the 
possible independent ways in which a system can have energy. 
   If A = number of particles in the system 
    R= number of independent relations among the particles 
    N= number of degree of freedom of the system 
Then N= 3A-R 
For monoatomic gas, A=1, R=0, N=3 
For diatomic gas, A=2,R=1, N=5 
For triatomic gas, A=3,R=3,N=6 
According to law of equipartition of energy, for any dynamical system in thermal 
equilibrium, total energy is distributed equally amongst all the degree of 

freedom. The energy associated with each molecule per degree of freedom is 
1

2
kT , 

where k is Boltzmann constant and T is the temperature of the system. Thus in 
thermal equilibrium , each mode of energy translational, rotational and 

vibrational contributes an average energy energy equal to 
1

2
kT . 

(i)  For a triatomic gas,ratio of number of degrees of freedom for a linear 

molecule and non linear molecule is  

    (a) 3:1              (b) 2:3               (c) 6:7                    (d) 7:6 

(ii)  If the degree of freedom of gas are f, then the ratio of two specific heats 

CP/CV is 

    (a) 
2

𝑓
 + 1          (b) 1 - 

2

𝑓
                   (c) 1 + 

1

𝑓
           (d) 1 - 

1

𝑓
 

(iii)  For an ideal gas of diatomic molecules 
    (a) CP= 5R/2        (b) 3R/2          (c) CP – CV = 2R           (d) CP = 7R/2 
 
(iv)  A gas mixture consists of 2 moles of O2 and 4 moles of A are at temperature 
T. Neglecting all vibrational modes, the total internal energy of the system is  
     (a) 4RT            (b) 15RT             (c) 9 RT               (d) 11 RT 
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Question 61: 
Instructions: 
A) If both assertion and reason are true and the reason is the correct explanation 
of  the assertion. 
B) If both assertion and reason are true but reason is not the correct explanation 
of the assertion. 
C) If assertion is true but reason is false. 
D) If the assertion and reason both are false. 
E) If assertion is false but reason is true. 
 
(i)  Assertion: For an ideal gas at constant temperature, product of pressure and 
volume is a constant. 
Reason: The mean square velocity of the molecules is inversely proportional to 
mass. 
(ii)  Assertion: The total translational kinetic energy of all the molecules of one 
mole of an ideal gas is 1.5 times the product of its pressure and its volume. 
Reason: The molecules of a gas collide with each other and the velocities of the 
molecules change due to collision. 
 
(iii)  Assertion: The ratio CP/CV for a diatomic gas is more than that for a 
monoatomic gas. 
Reason: The molecules of a monoatomic gas have more degrees of freedom  than 
those of a diatomic gas. 
 
Question 62: 
(i)  A gas behaves as an ideal gas at 
  (a)  low pressure and low temperature 
  (b) low pressure and high temperature    
  (c) high pressure and low temperature 
  (d) high pressure and high temperature  
 
(ii)  The temperature of a gas is held constant, while its volume is decreased. The 
pressure exerted by the gas on the walls of the container increases, because its 
molecules 
  (a) strikes the walls with higher velocities 
  (b)strikes the walls with large force 
  (c) strikes the walls with more frequently 
  (d) are in contact with the walls for a shorter time    
 
(iii)  In a vessel, the gas is at a pressure P. If the mass of all the molecules is 
halved and their speed is doubled, then the resultant pressure will be 
 (a) 4P              (b)  2P                      (c) P                     (d) P/2 
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(iv)  The average kinetic energy of gas molecules was E at temperature 270C. 
What will be its average kinetic energy if it is heated to 3270C?  

(a) 327E             (b) 300E            (c) 2E               (d) √2 E 
 
 

THERMODYNAMICS 
Question 63: 
Read the following paragraph carefully and answer the questions given below . 
 the system goes in partly to increase the internal energy of the system and the 
rest in work on the environment. Mathematically, ΔQ = ΔU + ΔW where ΔQ is the 
heat supplied to the system, ΔW is the work done by the system and ΔU is the 
change in internal energy of the system. ΔQ and ΔW depend on the path taken to 
go from initial to final states, but the combination ΔQ – ΔW is path independent. 

 
i)-The first law of thermodynamics is concerned with conservation of  
(a) number of molecules 
(b) number of moles 
(c) energy 
(d) temperature 
 
ii)-Which of the following is not a path function? 
(a) ΔQ                                  (b) ΔQ + ΔW 
(c) ΔW                                (d) ΔQ – ΔW 
 
iii)-An electric heater supplies heat to a system at a rate of 120 W. If system 
performs work at a rate of 80 Js–1, the rate of increase in internal energy is 
(a) 30 Js–1                                         (b) 40 Js–1 
(c) 50 Js–1                                         (d) 60 Js–1 
 
iv)-A system goes from A to B by two different paths in the P-V diagram as shown 
in figure. Heat given to the system in path 1 is 1100 J, the work done by the 
system along path 1 is more than path 2 by 150 J. The heat exchanged by the 
system in path 2 is 

 
(a) 800 J   (b) 750 J  (c) 1050 J   (d) 950 J 
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v) A certain mass of gas is carried from A to B, along three paths via ACB, ADB 
and AEB. Which one of the following is correct? 

 
(a) Work done via path ACB is minimum. 
(b) Work done via path ADB is maximum. 
(c) Work done via path ACB is maximum. 
(d) Work done via path AEB is maximum 
 
Question 64: 
We know that if we have to take a thermodynamic system from the initial to the 
final state, we have several paths that can be taken. In this article, we will be 
discussing those thermodynamic processes. Before that, we will see what a quasi-
static process is. It has been discussed that state variables are defined only when 
the thermodynamic system is in equilibrium with the surrounding. So, a process in 
which the system is in thermodynamic equilibrium with the surrounding is known 
as a quasi-static process at each moment. Different processes are as below: 
Isothermal Process - It is a thermodynamic process in which temperature remains 
constant.  
Adiabatic Process - It is a thermodynamic process in which no heat is exchanged 
between the system and the surrounding. So, Q = 0. 
Isochoric Process - In isochoric process the change in volume of thermodynamic 
system is zero. A volume change is zero, so the work done is zero. 
Isobaric Process - The pressure remains constant during this process. So, 
Cyclic Process - It is a process in which the final state of the system is equal to the 
initial state. As we know, change in internal energy is a state function, so, in this 
case, ∆U = 0. 
 
i)- An ideal gas undergoes isothermal process from some initial state i to final 
state f Choose the correct alternatives 
a) dU = 0            b) dQ = 0 ` c) dQ = dU  d) -dQ = dW 
 
ii)-Figure shows the P-V diagram of an ideal gas undergoing a change of state 
from A to B Four different parts I, II, III and IV as shown in the figure may lead to 
the same chanofstate. 
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(a) Change in internal energy is same in IV and III cases, but not in I and II. 
(b) Change in internal energy is same in all the four cases. 
(c) Work done is maximum in case I. 
(d) Work done is minimum in case II. 

 
iii)- Can a system be heated without increasing its temperature  

a)- yes. using isochoric process  
b)- Yes using isobaric process 
c)- yes if heat given is used to perform work against the surroundings. 
d)- not possible  

 
iv) Is it possible to increase the temperature of a gas without adding heat to it? 
Explain. 

a) yes. using isochoric process  
b) Yes, using isobaric process 
c) Yes, if heat given is used to perform work against the surroundings. 
d)  during adiabatic compression increase temperature of a gas 

 
v)  Which is the hundred percent efficient process to 

a) isothermal process  
b) adiabatic process 
c) isochoric process  
d) cannot say  

 

Question 65: 
Simple harmonic motion is the simplest form of oscillation. A particular type of 
periodic motion in which a particle moves to and from repeatedly about a mean 
position under the influence of a restoring force is termed as simple harmonic 
motion (S.H.M). A body is undergoing simple harmonic motion if it has an 
acceleration which is directed towards a fixed point, and proportional to the 
displacement of the body from that point. 
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(i)  Which of the following is not a characteristic of simple harmonic motion? 
(a) The motion is periodic. 
(b) The motion is along a straight line about the mean position. 
(c) The oscillations are responsible for the energy conversion. 
(d) The acceleration of the particle is directed towards the extreme position. 
 
(ii)  Which of the following expressions does not represent simple harmonic 
motion? 
(a) x = Acosωt + Bsinωt       (b) x = Acos(ωt + a) 
(c) x = Bsin(ωt + b)               (d) x = Asinωt cos2ωt 
 

(iii)  If SHM is represented by 
𝑑2𝑥

𝑑𝑡2
+ 𝑎𝑥 = 0 ,then its time period is 

  (a) 
2𝜋

𝑎
      (b) 

2𝜋

√𝑎
    (c) 2πa    (d) 2π√a  

 
(iv)  Which of the following motions is not simple harmonic? 
(a) Vertical oscillations of a spring 
(b) Motion of a simple pendulum 
(c) Motion of planet around the Sun 
(d) Oscillation of liquid in a U-tube 
 
Question 66: 

 
The phenomenon of regular variation in intensity of sound with time at a 
particular position due to superposition of two sound waves of slightly different 
frequencies is called beats.  
For waves  

𝑦 = 2𝑎 cos 𝜋 (𝜈1 − 𝜈2)𝑡 sin 𝜋 (𝜈1 + 𝜈2)𝑡  
Is the required equation of beats. 
Beat frequency is given by 𝜈𝑏𝑒𝑎𝑡 =  𝜈1 − 𝜈2 
Beat period is given by 

𝑇 =  
1

𝐵𝑒𝑎𝑡 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦
=  

1

𝜈1 − 𝜈2
 

 
(i)  Which of the following phenomenon is used by the musicians to tune their 
musical instruments? 
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(a)Interference (b) Diffraction 
(c)Beats (d)Polarisation 
  

(ii)  The phenomenon of beats can take place  
(a)for longitudinal waves only (b)for transverse waves only 
(c)for sound waves only (d)for both longitudinal and transverse waves 
  

(iii)  When two waves of almost equal frequencies 𝜈1and 𝜈2 reach at a point 
simultaneously, the time interval between successive maxima is 
(a) 𝜈1 + 𝜈2 (b) 𝜈1 −  𝜈2 

(c) 
1

 𝜈1+ 𝜈2
 (d) 

1

𝜈1− 𝜈2
 

  
 
(iv)  Two tuning forks of frequencies n1 and n2 produce n beats per second. If n2 
and n are known, n1 may be given by 

(a) 
𝑛2

𝑛
+ 𝑛2 (b) n2n 

(c) n2 ± n (d) 
𝑛2

𝑛
− 𝑛2 

 
Question 67: 
A motion that repeats itself at regular intervals of time is called periodic motion. 
Very often, the body undergoing periodic motion has an equilibrium position 
somewhere inside its path. When the body is at this position no net external force 
acts on it. Therefore, if it is left there at rest, it remains there forever. If the body is 
given a small displacement from the position, a force comes into play which tries 
to bring the body back to the equilibrium point, giving rise to oscillations or 
vibrations. Every oscillatory motion is periodic, but every periodic motion need 
not be oscillatory. Circular motion is a periodic motion, but it is not oscillatory. The 
smallest interval of time after which the motion is repeated is called its period. Let 
us denote the period by the symbol T. Its SI unit is second. The reciprocal of T gives 
the number of repetitions that occur per unit time. This quantity is called the 
frequency of the periodic motion. It is represented by the symbol n.  After the 
discovery of radio waves, Heinrich Rudolph Hertz (1857–1894), a special name 
has been given to the unit of frequency. It is called hertz (abbreviated as Hz).  
 
(i)  The equation of motion of a particle is X = acos(αt)2. The motion is  
a) Periodic but not oscillatory  
b) Oscillatory but not periodic  
c) Periodic and oscillatory  
d) neither periodic nor oscillatory  
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(ii)  The relation between time period and frequency is 
a) n = 1/T 
b) n = 1/T2 
c) n = T2 
d) none of these 

 
(iii)  If the time period of a motion is 0.005 seconds. Its frequency is 

a) 2 Hertz b) 20 Hertz  c) 200 Hertz d) 2000 Hertz 
 
(iv)  Motion of earth about its axis is  

a) Periodic motion 
b) Simple harmonic motion 
c) Non periodic motion 
d) None of the above 

 
Two statements are given – One labelled assertion (A) and other labelled 
reason (R). Select the correct answer to these questions from the codes (a), 
(b), (c) and (d) as given below: 

a) Both A and R are true and R is the correct explanation of A 
b) Both A and R are true but R is not the correct explanation of A. 
c) A is true but R is false. 
d) A is false but R is true. 

 
Question 68: 
Assertion: SHM is not a uniform motion 
Reason: SHM is the projection of a uniform circular motion on the diameter of a 
circle 
 
Question 69: 
 Assertion: Sine and cosine functions are periodic functions 
 Reason: Tangent function, being the ratio of sine and cosine functions, is also a 
periodic function. 
 
Question 70: 
Assertion: A graph of total energy of a particle executing SHM with respect to 
position   is a straight line with zero slope. 
Reason: Total energy of a particle in SHM is constant throughout the motion. 
 
Question 71: 
Assertion: The pendulum clock runs slow on hills than on planes. 
Reason: The value of acceleration due to gravity is different on different heights. 
 



 
 
 

70 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

Question 72: 
Assertion: When a girl sitting on a swing stands up, the frequency of oscillation 
of swing will increase. 
Reason: In standing position of girl, the length of string will increase. 
 
Question 73: 
Assertion: In a wave motion, matter is transferred from one point to the other 
Reason: As a result, energy and momentum are transferred between any two 
points. 
 
Question 74: 
Assertion: In the fundamental mode of vibration of an open organ pipe, there are 
two antinodes separated by one node. 
Reason: In this mode, length of organ pipe L= 𝞴/2 
Question 75: 
Assertion: If length of the simple pendulum is increased then there will be 
increase in frequency of oscillation of pendulum. 

Reason: T α  √𝑙 
Directions: Each of these questions contain two statements, Assertion and 
Reason. Each of these questions also has four alternative choices, only one 
of which is the correct answer. You have to select one of the codes (a), (b), 
(c) and (d) given below. 
(a) If both assertion and reason are true and the reason is the correct 
explanation of the assertion. 
(b) If both assertion and reason are true but reason is not the correct 
explanation of the assertion. 
(c) If assertion is true but reason is false. 
(d) If the assertion and reason both are false. 
 
Question 76: 
Assertion: When a bottle of cold carbonated drink is opened, a slight 
fog forms around the opening. 
Reason: Adiabatic expansion of the gas causes lowering of temperature 
and condensation of water vapours. 
 
Question 77: 
Assertion: The heat supplied to a system is always equal to the 
increase in its internal energy. 
Reason: When a system changes from one thermal equilibrium to another, 
some heat is absorbed by it. 
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Question 78: 
Assertion: In adiabatic compression, the internal energy and 
temperature of the system get decreased. 
Reason: The adiabatic compression is a slow process 
 
Question 79: 
Assertion: In isothermal process whole of the heat energy supplied to 
the body is converted into internal energy. 
Reason: According to the first law of thermodynamics ΔQ = ΔU. 
 
Question 80: 
Assertion: We cannot change the temperature of a body without 
giving (or taking) heat to (or from) it. 
Reason: According to principle of conservation of energy, total energy of 
a system should remain conserved 
 
Question 81: 
Assertion: The specific heat of a gas is an adiabatic process is zero 
and in an isothermal process is infinite. 
Reason: Specific heat of a gas in directly proportional to change of heat in 
system and inversely proportional to change in temperature. 
 
Question 82: 
Assertion: Reversible systems are difficult to find in real world. 
Reason: Most processes are dissipative in nature 
 
Question 83: 
Assertion: Air quickly leaking out of a balloon becomes coolers 
Reason: The leaking air undergoes adiabatic expansion. 
 
Question 84: 
Assertion: Thermodynamic process in nature are irreversible. 
Reason: Dissipative effects can not be eliminated. 
 
 
Question 85: 
Assertion: Work and heat are two equivalent form of energy. 
Reason: Work is the transfer of mechanical energy irrespective of 
temperature difference, whereas heat is the transfer of thermal energy 
because of temperature difference only. 
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Question 86: 
Assertion: Specific heat capacity is the cause of formation of land and sea breeze. 
Reason: The specific heat of water is more than land. 
 
Question 87: 
Assertion: A brass disc is just fitted in a hole in a steel plate. The system must be 
cooled to loosen the disc from the hole. 
Reason: The coefficient of linear expansion for brass is greater than the 
coefficient of linear expansion for steel. 
 
Question 88: 
Assertion: The coefficient of volume expansion has dimension [K–1] . 
Reason: The coefficient of volume expansion is defined as the change in volume 
per unit volume per unit change in temperature. 
 
Question 89: 
Assertion: The temperature at which Centigrade and Fahrenheit thermometers 
read the same is – 40°. 
Reason: There is no relation between Fahrenheit and Centigrade temperature. 
 
Question 90: 
Assertion: The melting point of ice decreases with increase of pressure. 
Reason: Ice contracts on melting. 
 
Question 91: 
Assertion: When a solid iron ball is heated, percentage increase is its volume is 
largest. 
Reason: Coefficient of superficial expansion is twice that of linear expansion 
whereas coefficient of volume expansion is three time of linear expansion. 
 
 
Question 91: 
Assertion: A beaker is completely filled with water at 4°C. It will overflow, both 
when heated or cooled. 
Reason: There is expansion of water below and above 4°C. 
 
Question 92: 
Assertion: Latent heat of fusion of ice is 336000 Jkg–1 . 
Reason: Latent heat refers to change of state without any change in temperature. 
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Question 93: 
Assertion: Two bodies at different temperatures, if brought in thermal contact 
do not necessary settle to the mean temperature. 
Reason: The two bodies may have different thermal capacities. 
 
Question 94: 
Assertion: Specific heat of a body is always greater than its thermal capacity. 
Reason: Thermal capacity is the required for raising temperature of unit mass of 
the body through unit degree. 
 
Question 95: 
Assertion: Water kept in an open vessel will quickly evaporate on the surface of 
the moon. 
Reason: The temperature at the surface of the moon is much higher than boiling 
point of the water. 
 
Question 96: 
Assertion: Fahrenheit is the smallest unit measuring temperature. 
Reason: Fahrenheit was the first temperature scale used for measuring 
temperature. 
 
Question 97: 
Assertion: The molecules at 00C ice and 00C water will have same potential 
energy. 
Reason: Potential energy depends only on temperature of the system. 
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Physics - Answer Keys 
QN (i) (ii) (iii) (iv) (v)  QN (i) (ii) (iii) (iv) (v) 

1 b c d d c 50 b a c a d 

2 a a d b a 51 d a b b c 

3 b a b a b 52 a a a c a 

4 c c b b a 53 d b a c c 

5 d c c d d 54 a c b d d 

6 b c b c a 55 a b a b a 

7 b a a a a 56 a a d a b 

8 b c c d a 57 a c a b - 

9 b d d d a 58 d a d b - 

10 b a d c c 59 c b a c - 

11 c a d c a 60 d a d d - 

12 a d a a b 61 b b d - - 

13 d b b b a 62 a c b c - 

14 a b d b a 63 c d b d a 

15 c d c d - 64 a b, c c d c 

16 b d b c a 65 d b d c - 

17 a b a a b 66 c d d c - 

18 c a a b - 67 b a c a - 

19 c d b d b 68 b - - - - 

20 c a c b d 69 c - - - - 

21 a b a c a 70 a - - - - 

22 a c a d - 71 a - - - - 

23 b a c b - 72 c - - - - 

24 d b b c - 73 d - - - - 

25 b a a c b 74 a - - - - 

26 a b c b - 75 d - - - - 

27 d c b c a 76 a - - - - 

28 d d e c e 77 d - - - - 

29 b c d   78 d - - - - 

30 b d a c  79 d - - - - 

31 b a c    80 d - - - - 

32 c d b c   81 a - - - - 

33 c d c d   82 a - - - - 

34 T F F T   83 a - - - - 

35 c d a b   84 a - - - - 

36 a c c c   85 b - - - - 

37 d b b c   86 a - - - - 

38 a b c c   87 a - - - - 

39 a b a c a  88 c - - - - 

40 b a a c d  89 a - - - - 

41 c c b d d  90 a - - - - 

42 d b b b a  91 c - - - - 

43 b b a b d  92 b - - - - 

44 a a b b d  93 b - - - - 

45 a b c d c  94 d - - - - 

46 a a a b c  95 d - - - - 

47 d a d b a  96 c - - - - 

48 b b a d a  97 c - - - - 

49 B B A C d  98 d - - - - 



 
 
 

75 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

CCT Questions 
Class XI 

Chemistry 
 

 

  

Chemistry is necessarily an experimental 
Science: its conclusions are drawn from 
data and its principles supported by 
evidence from facts. 

Michael Faraday 
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Question 1:  
Two friends Shweta and Riya went to a chemistry lab to prepare solutions for 
titration. Riya prepared 0.1 N ferrous ammonium sulphate and Shweta prepared 
0.1 M ferrous ammonium sulphate but accidently exchanged the stickers/labels on 
the flasks- 

a) What would be the effect on further observations/calculations due to 
exchange of stickers? 

b) Which is a better concentration term normality or molarity in an acid-base 
titration? 

c) What would have been the amount of solvent if Shweta had labelled the flask 
as 1 m FAS? 

 
Question 2:  
Reema participated in a science quiz held during CCA periods in the school. She 
answered all the questions correctly but got confused about questions related to 
concentration terms. Help her in solving the questions and thus winning the quiz- 

a) Which solution is more concentrated and why? 
1 molar NaOH or 1 molal NaOH. 

b) Does molality vary with temperature? If not mention the name of a 
concentration term which is temperature dependent. 

 
Question 3:  
A scientist while working in laboratory studied two samples of cupric carbonate 
having following chemical composition- 
 

a) What could be the possible observations made by scientist? 
b) Which law do these observations relate to? 
c) What will happen if composition in both the samples will not be identical? 

 
Question 4:  
Rashmi, a chemistry teacher explained to her students that many naturally 
occurring elements exist as more than one isotope. When we take into account the 
existence of these isotopes and their relative abundance (per cent occurrence), the 
average atomic mass of that element can be computed.  
On the basis of above explanations help the students to find out average atomic 
masses of following element A having two isotopes X and Y- 
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S.No. Isotope Relative abundance Atomic mass 
1. X 75% 35 
2. Y 25% 37 

 
Question 5:  
In ancient India, chemistry was called Rasayan Shastra, Rastantra, Ras Kriya or 
Rasvidya. It included metallurgy, medicine, manufacture of cosmetics, glass, dyes, 
etc. Systematic excavations at Mohenjodaro in Sindh and Harappa in Punjab prove 
that the story of development of chemistry in India is very old. Archaeological 
findings show that baked bricks were used in construction work. 

a) Chemistry finds its applications in our daily life. Mention 5 such applications. 
b) Excavation works reveals that gypsum was used in construction work. What 

is its composition? 
c) How do we see application of chemistry in glass industry? 

 
Question 6:  
Although the origin of the idea that matter is composed of small indivisible 
particles called ‘atomio’ (meaning, indivisible), dates back to the time of 
Democritus, a Greek Philosopher (460–370 BC), it again started emerging as a 
result of several experimental studies which led to the laws of chemical 
combination. 

i. Both assertion and reason are correct and reason is the correct explanation 
of assertion 

ii. Both assertion and reason are correct but reason doesn’t correctly explain 
the assertion 

iii. Assertion is correct and reason is false. 
iv. Reason is correct but assertion is false. 

 
a) Assertion: Atoms are neither created nor destroyed during a chemical 

reaction. 
Reason: Chemical reactions involve reorganisation of atoms. 

b) Assertion: Avogadro proposed that equal volumes of all gases at the same 
temperature and pressure should contain equal number of molecules. 
Reason: Avogadro could explain the above result by considering the 
molecules to be polyatomic. 
 

Question 7:  
In the nineteenth century, scientists could determine the mass of one atom relative 
to another by experimental means, as has been mentioned earlier. Hydrogen, being 
the lightest atom was arbitrarily assigned a mass of 1 (without any units) and other 
elements were assigned masses relative to it. However, the present system of 
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atomic masses is based on carbon-12 as the standard and has been agreed upon in 
1961. 

S.No. Compounds Molecular mass/Formula 
mass 

1. Sodium Chloride NaCl 
2. Glucose C6H12O6 
3. Sodium sulphate Na2SO4 

 
Complete the following chart related to molecular and formula masses of 
compounds- 
 

S.No. Compounds Molecular mass/Formula 
mass 

1. Sodium Chloride  
2. Glucose  
3. Sodium sulphate  

 
Question 8:  
The word ‘stoichiometry’ is derived from two Greek words — stoicheion (meaning, 
element) and metron (meaning, measure). Stoichiometry, thus, deals with the 
calculation of masses (sometimes volumes also) of the reactants and the products 
involved in a chemical reaction. 
 

a) CH4 (g) + 2O2 (g) → CO2 (g) + 2 H2O (g) 
For the above reaction, mention the number of coefficients for each of the 
reactants and products. 

b) How can you write the above reaction in terms of moles? 
c) How can you write the above reaction in terms of mass of reactants and 

products? 
 
Question 9:  
Reeta explained to her students that if the mass per cent of various elements 
present in a compound is known, its empirical formula can be determined. 
Molecular formula can further be obtained if the molar mass is known. One student 
Sanju wanted to calculate the molecular formula of a compound CH2Cl as per 
following observations- 

S. 
No. 

Compound Empirical formula 
mass 

Molar 
mass 

Molecular 
formula 

1. CH2Cl 49.48 98.96  
 
Help Sanju complete his observations. 
 



 
 
 

79 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

 
Question 10:  
Many a time, reactions are carried out with the amounts of reactants that are 
different than the amounts as required by a balanced chemical reaction. In such 
situations, one reactant is in more amount than the amount required by balanced 
chemical reaction. The reactant which is present in the least amount gets 
consumed after sometime and after that further reaction does not take place 
whatever be the amount of the other reactant. Hence, the reactant, which gets 
consumed first, limits the amount of product formed and is, therefore, called the 
limiting reagent. 

a) 10 g of marble(calcium carbonate) was added to 15 g of dilute hydrochloric 
acid, product formed is calcium chloride, water and carbon dioxide. Which 
of the following is true? 

i. Hydrochloric acid is the limiting reactant 
ii. Hydrochloric acid is the excess reactant 

iii. Calcium carbonate is the excess reactant 
iv. None of the above 

b) Shyam wanted to find out the amount of C in the reaction 2A + 4B ⟶ 3C + 
4D when 5 moles of A react with 6 moles of B. Help Shyam in achieving the 
correct result. 

 
Question 11:  
Read the passage and answer the following question: 
Atomic Spectra: It is observed that when a ray of white light is passed through a 
prism, the wave with shorter wavelength bends more than the one with a longer 
wavelength. Since ordinary white light consists of waves with ail the wave-lengths 
in the visible range, a ray of white light is spread out into a series of coloured bands 
called spectrum. In a continuous spectrum light of different colours merges 
together. For example, violet merges into blue, blue into green and soon. 
Emission and absorption spectra 
The spectrum of radiation emitted by a substance that has absorbed energy is 
called an emission spectrum. Atoms, molecules or ions that have absorbed 
radiation are said to be “excited”. A continuum of radiation is passed through a 
sample which absorbs radiation of certain wavelengths. The missing wavelength 
which corresponds to the radiation absorbed by the matter, leave dark spaces in 
the bright continuous spectrum. The study of emission or absorption spectra is 
referred to as spectroscopy Line spectra or atomic spectra is the spectra where 
emitted radiation is identified by the appearance of bright lines in the spectra. 
 
1: Photon of highest frequency will be absorbed when transition takes place from 

A. 1st to 5th orbit                                   B. 2nd to 5th orbit 
C. 3rd to 5th orbit                                   D. 4th to 5th orbit 
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2: In hydrogen spectrum which one of the following series lies in the ultraviolet 
region? 

A. Balmer series                                    B. Pfund series 
C. Bracket series                                   D. Lymann series 
 

3: In obtaining an X-ray photograph of our hand we use the principle of 
A. Photo electric effect                        B. Ionization 
C. Shadow photograph.                       D. Any of above 
 

4: Excited atoms return to their ground state in 
A. 10-10s                B. 10-8 s                  C. 10-6 s                 D. 10-9s 
 

5: Hydrogen atom does not emit X-rays because 
A. Its energy levels are too close to each other 
B. Its energy levels are too far apart 
C. It is too small in size 
D. It has a single electron 
 

6: X-ray are 
A. Of unknown nature                            B. High energy electrons 
C. High energy photons                          D. Radio isotopes 

 
Question12:  
Read the passage and answer the following question: 
       Orbitals are regions or spaces where there is a maximum probability of finding 
electrons. Qualitatively, these orbitals can be distinguished by their size, shape, 
and orientation. An orbital of small size means there is more chance of finding the 
electron near the nucleus. Shape and orientation mean the direction in which the 
probability of finding the electron is maximum. Atomic orbitals can be 
distinguished by quantum numbers. Each orbital is designated by three quantum 
numbers n, l, and ml (magnetic quantum number) which define energy, shape, and 
orientation but these are not sufficient to explain spectra of multi-electrons atoms. 
Spin quantum number (ms) determines the spin of electrons. Spin angular 
momentum of the electron has two orientations relative to the chosen axis which 
are distinguished by spin quantum numbers ms which can take values +1/2 and –
1/2. 

(a) How many orbitals are associated with n = 3? 
(b) Describe the orbitals represented by (i) n = 2, l = 1 (ii) n = 4, l = 0. 
(c) How many electrons are possible in an orbital? Why? 
(d) What is the shape of ‘s’ and ‘p’ orbitals? 
(e)Name two d orbitals that are on axis . 
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Question13:  
Read the passage and answer the following question: 
In 1830, Michael Faraday showed that if electricity is passed through a solution of 
an electrolyte, chemical reactions occurred at the electrodes, which resulted in the 
liberation and deposition of matter at the electrodes. In mid-1850s Faraday began 
to study electrical discharge in partially evacuated tubes, known as cathode ray 
discharge tubes.  When sufficiently high voltage is applied across the electrodes, 
current starts flowing through a stream of particles moving in the tube from the 
negative electrode to the positive electrode. These were called cathode rays or 
cathode ray particles. J.J. Thomson measured the ratio of electrical charge (e) to 
the mass of the electron (me) by using a cathode ray tube and applying electrical 
and magnetic fields perpendicular to each other as well as to the path of electrons. 
Positively charged particle was characterised in 1919. Later, a need was felt for the 
presence of an electrically neutral particles as one of the constituents of the atom. 
In these questions, a statement of assertion followed by the statement of reason is 
given. Choose the correct answer out of the following choices 

a) Assertion and reason both are correct statements and reason is the correct 
explanation for assertion. 

b) Assertion and reason both are correct statements and reason is not the 
correct explanation for assertion. 

c) Assertion is the correct statement but reason is wrong statement. 
d) Assertion is the wrong statement but reason is correct statement. 

 
i. Assertion: The cathode rays start from cathode and move towards the anode. 

Reason:  In the absence of electrical or magnetic field, cathode rays travel in 
straight lines. 

ii. Assertion: Thomas argued that the lighter the particle, greater the deflection. 
Reason: Deflection depends upon the mass of the particle. 

iii. Assertion: Television picture tubes are anode ray tubes. 
Reason: Electrons are the basic constituent of all the atoms. 

iv. Assertion: The charge to mass ratio of the particles depends on the gas from 
which these originate. 
Reason: The smallest and lightest positive ion was obtained from hydrogen 
and was called proton. 

v. Assertion: A cathode ray tube is made of glass containing two thin pieces of 
metal electrodes. 
Reason: The value of e/me is 2.758820 × 1011C kg-1. 

 
Question14:  
 Read the text carefully and answer the questions: 
In view of the shortcoming of Bohr’s model, attempts were made to develop a more 
suitable and general model for atoms. Two important developments which 
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contributed significantly in the formulation of such a model were the Dual 
behaviour of matter, Heisenberg uncertainty principle. Uncertainty principle 
which is the consequence of the dual behaviour of matter and radiation. It states 
that it is impossible to determine simultaneously, the exact position and exact 
momentum (or velocity) of an electron. If the position of the electron is known with 
a high degree of accuracy (x is small), then the velocity of the electron will be 
uncertain [(vx) is large]. Physical measurements on the electron’s position or 
velocity, the outcome will always depict a fuzzy or blur picture. One of the 
important implications of the Heisenberg Uncertainty Principle is that it rules out 
the existence of definite paths or trajectories of electrons and other similar 
particles. 

i. Assertion (A): For a sub-atomic object such as an electron, it is not possible 
simultaneously to determine the position and velocity. 
Reason (R): x is the uncertainty in momentum. 

ii. Assertion (A): Radiation exhibits dual behaviour i.e., both particle and 
wavelike properties. 
Reason (R): Electrons should also have momentum as well as wavelength. 

iii. Assertion (A): The effect of the Heisenberg Uncertainty Principle is 
significant only for the motion of microscopic objects.  
Reason (R): The trajectory of an object is determined by its location and 
velocity at various moments. 

iv. Assertion (A): de Broglie predicted that an electron beam undergoes 
convergence. 
Reason (R): According to de Broglie, every object in motion has a wave 
character. 

v. Assertion (A): An orbit is a clearly defined path. 
Reason (R): The wave character of the electron is not considered in the Bohr 
model 

    
Question15:  
Read the text carefully and answer the questions: 
         Nucleons are the components of the nucleus of an atom. A nucleon can either 
be a proton or a neutron. Each element has a unique number of protons in it, which 
is described by its unique atomic number. However, several atomic structures of 
an element can exist, which differ in the total number of nucleons. 
These variants of elements having a different nucleon number (also known as the 
mass number) are called isotopes of the element. Therefore, the isotopes of an 
element have the same number of protons but differ in the number of neutrons. 
The atomic structure of an isotope is described with the help of the chemical 
symbol of the element, the atomic number of the element, and the mass number of 
the isotope. For example, there exist three known naturally occurring isotopes of 
hydrogen, namely, protium, deuterium, and tritium. The atomic structures of these 
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hydrogen isotopes are illustrated below. The isotopes of an element vary in 
stability. The half-lives of isotopes also differ. However, they generally have similar 
chemical behavior owing to the fact that they hold the same electronic structures. 
DIRECTION : In the following questions, a statement of assertion (A) is followed by 
a statement of reason (R). Mark the correct choice as: 

a) Both assertion (A) and reason (R) are true and reason (R) is the correct 
explanation of assertion (A). 

b) Both assertion (A) and reason (R) are true but reason (R) is not the correct 
explanation of assertion (A). 

c) Assertion (A) is true but reason (R) is false. 
d) Assertion (A) is false but reason (R) is true. 

i. Assertion: Atom is electrically neutral. 
Reason : A neutral particle, neutron is present in the nucleus of atom. 

ii. Assertion: The size of the nucleus is very small as compared to the size of the 
atom. 
Reason: The electrons revolve around the nucleus of the atom. 

iii. Assertion: Electrons moving in the same orbit will lose or gain energy. 
Reason: On jumping from higher to lower energy level, the electron will gain 
energy. 

iv. Assertion: A few positively charged a -particles are deflected in Rutherford’s 
experiment. 
Reason: Most of the space in the atom is empty. 

v. Assertion: Isotopes are electrically neutral. 
Reason: Isotopes are species with same mass number but different atomic 
numbers. 

vi. Assertion: Isobars are identical in chemical properties. 
Reason: Isobars have same atomic number. 

 
Question16:  
Read the passage and answer the following question: 
The wave function ψ as such has no physical significance. It only represents the 
amplitude of the electron wave. However, ψ² may be considered as the probability 
density of the electron cloud. Thus, by determining ψ² at different distances from 
the nucleus, it is possible to trace out or identify a region of space around the 
nucleus where there is high probability of locating an electron with a specific 
energy. 
According to the uncertainty principle, it is not possible to determine 
simultaneously the position and momentum of an electron in an atom precisely. So 
Bohr’s concept of well-defined orbits for electron in an atom cannot hold good. 
Thus, in quantum mechanical mode, we speak of probability of finding an electron 
with a particular energy around the nucleus. There are certain regions around the 
nucleus where probability of finding the electron is high. Such regions are called 



 
 
 

84 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

orbitals. Thus, an orbital may be defined as the region in space around the nucleus 
where there is maximum probability of finding an electron having a specific 
energy. 
Q1. If uncertainty in the position of an electron is zero, the uncertainty in its 
momentum will be- 

a) <h/4𝜋              b) >h/4𝜋                 c) zero                 d) infinite 
 

Q2. Which of the following is a correct relation according to Heisenberg’s 
Uncertainty principle? 

a)   Δx×ΔP ≤ h/4 𝜋        b)  Δx×Δv ≤ h/4 𝜋        
c)  Δx×ΔP ≥ h/4 𝜋         d) Δx×Δv ≥ h/4 𝜋 
 

Q3. The uncertainty principle applies to- 
a) macroscopic particles     b) microscopic particles      
c) gases           d) none of the above 

 
Q4. Uncertainty principle can be easily understood with the help of- 

a) Dalton’s effect       b) Crompton’s effect       
c) electron effect         d) rhombic effect 
 

Q5. The particles that are indistinguishable and obey both Heisenberg’s 
uncertainty principle and Pauli’s exclusion principle obey- 

a) Fermi-Dirac statistics                               b) Bose- Einstein statistics 
c) Maxwell Boltzmann distribution          d) Sigmund distribution 
 

Q6. Which of the following statements does not form a part of Bohr’s model of 
hydrogen atom? 

(a) Energy of the electrons in the orbit is quantised. 
(b) The electron in the orbit nearest the nucleus has the lowest energy 
(c) Electrons revolve in different orbits around the nucleus 
(d) The position and velocity of the electrons in the orbit cannot be 
determined simultaneously 

 
Question17:  
Read the passage and answer the following question: 
In 1913, the Danish scientist Niels Bohr suggested a reason why the hydrogen atom 
spectrum looked this way. He suggested that the electron in a hydrogen atom could 
not have any random energy, having only certain fixed values of energy that were 
indexed by the number n (the same n in the equation above and now called a 
quantum number). Quantities that have certain specific values are called quantized 
values. Bohr suggested that the energy of the electron in hydrogen was quantized 
because it was in a specific orbit. Because the energies of the electron can have only 
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certain values, the changes in energies can have only certain values (somewhat 
similar to a staircase: not only are the stair steps set at specific heights but the 
height between steps is fixed). Finally, Bohr suggested that the energy of light 
emitted from electrified hydrogen gas was equal to the energy difference of the 
electron’s energy states: 
Bohr’s description of the hydrogen atom had specific orbits for the electron, which 
had quantized energies. Bohr’s ideas were useful but were applied only to the 
hydrogen atom. However, later researchers generalized Bohr’s ideas into a new 
theory called quantum mechanics, which explains the behaviour of electrons as if 
they were acting as a wave, not as particles. Quantum mechanics predicts two 
major things: quantized energies for electrons of all atoms (not just hydrogen) and 
an organization of electrons within atoms. Electrons are no longer thought of as 
being randomly distributed around a nucleus or restricted to certain orbits (in that 
regard, Bohr was wrong). Instead, electrons are collected into groups and 
subgroups that explain much about the chemical behaviour of the atom. 
 
Q1: Bohr atomic model can explain 

(a) the spectrum of hydrogen atom only 
(b) spectrum of an atom or ion containing one electron only 
(c) the spectrum of hydrogen molecule 
(d) the solar spectrum 
 

Q2: Magnetic quantum number specifies 
(a) orbital size.                                    (b) orbital shape 
(c) orbital orientation.                      (d) nuclear stability 

 
Q3. Which of the following set of quantum numbers belong to highest energy? 

(a) n = 4, l = 0, m = 0, s = + 1/2         (b) n = 3, l = 0, m = 0, s = + 1/2 
(c) n = 2, l = 1, m = 1, s = + 1/2         (d) n = 3, l = 2, m = 1, s = + 1/2 
 

Q4. Ground state electronic configuration of nitrogen is represented as 
 (a) 1s22s22p3     (b) 1s22s22p4 

 (c) 1s22s22p2    (d) 1s22s22p5  
  
Q5. The total number of orbitals in a shell having principal quantum n is 

(a) 2n                (b) n²                    (c) 2n².                    (d) (n + 1) 
 

Q6: The last entering electron in an element has quantum number n = 3, l = 2, m = 
+ 2 and s = + 1 /2. The atomic number of the element will be 

(a) 13.                    (b) 21               (c) 29.                       (d) 3 
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Question18:  
Read the passage and answer the following question: 
Chemistry Is Everywhere:  A neon light is basically an electrified tube with a small 
amount of gas in it. Electricity excites electrons in the gas atoms, which then give 
off light as the electrons go back into a lower energy state. However, many so-
called “neon” lights don’t contain neon!Although we know now that a gas discharge 
gives off only certain colours of light, without a prism or other component to 
separate the individual light colours, we see a composite of all the colors emitted. 
It is not unusual for a certain colour to predominate. True neon lights, with neon 
gas in them, have a reddish-orange light due to the large amount of red-, orange-, 
and yellow-colored light emitted. However, if you use krypton instead of neon, you 
get a whitish light, while using argon yields a blue-purple light. A light filled with 
nitrogen gas glows purple, as does a helium lamp. Other gases—and mixtures of 
gases—emit other colours of light. Ironically, despite its importance in the 
development of modern electronic theory, hydrogen lamps emit little visible light 
and are rarely used for illumination purposes. 
 
1. Which photon is more energetic: A red one or a violet one? 

a) Both                        b) Red                        c) Violet                               d) Neither 
 

2. If the wavelength of electromagnetic radiation is doubled, what will happen to 
the energy of photons? 

a) Remains the same                                          b) Doubled 
c) Halved                                                                d) Infinite 
 

3. What happens to the wavelength of a photon after it collides with an electron? 
a) Increases                                                              b) Decreases 
c) Remains the same                                              d) Infinite 
 

4. Why are alkali metals most suited as photo-sensitive metals? 
a) High frequency                                                b) Zero rest mass 
c) High work function                                        d) Low work function 
 

5. Which radiations will be most effective for the emission of electrons from a 
metallic surface? 

a) Microwaves                                                  b) X rays 
c) Ultraviolet                                                     d) Infrared 
 

6. Two metals A and B have work functions 4 eV and 10 eV respectively. Which 
metal has a higher threshold wavelength? 

a) Metal A              b) Metal B                     c) Both                      d) Neither 
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Question19:  
Read the passage and answer the following question: 
 
Quantum numbers Just as the place of residence of a person is expressed by his 
house number, mohalla, city and pin code, similarly the position of an electron in 
an atom and the energy of that electron is represented by quantum numbers. 
Therefore, quantum numbers are used like the postal address of any electron. 
Three Quantum numbers viz. principal Quantum numbers as a mortal quantum 
number and magnetic quantum numbers are used to designate atomic orbitals and 
these are derived from the sorting the equation another contact numbers called 
spin quantum number is also used to specify and electron in an atom and it is not 
derived from schrondinger wave equation. Spin angular momentum is constant 
and cannot change.it is a vector quantity and it can have only two orientation 
related to the selected axis. 
Spin angular momentum = √s(s+1).h/2π = √3/4.h/π 
The orientation are distinguished by the spin quantum number ms. 
 

1. Find the orbital angular momentum of the following: (a) 3s (b) 4p. 
2. An electron is in 5f- orbital. what possible value of quantum number and n , 

l , m and s can it have ? 
3. The energy of electron in an orbital of multi electron atom atom will depend 

on two Quantum numbers give the name of these two Quantum numbers. 
4. Compare the energy of 4s , 4p , 4d and 4f orbital in hydrogen atom. 
5. When the azimuthal quantum number l=0 , what is the shape of the orbital? 

 
Question 20:  
Read the passage and answer the following question: 
 
All orbitals of a particular subshell have same energy in the absence of a magnetic 
field. Three p- orbitals i.e. px, py , pz have same energy. Similarly, all the five d-
orbital of a particular shell e.g., 3dyz ,3dxy, 3dzx, 3dx2-y2, 3dz2 have the same energy. 
These orbitals of the same subshell having equal energy are called degenerate 
orbitals. In presence of external magnetic, the degeneracy of such orbitals is 
destroyed and these orbitals acquire slightly different energy. Thus, in presence of 
external magnetic field, spectral line take place called Zeeman effect. Number of 
lines obtained after splitting is equal to (2l+1) where l represents azimuthal 
quantum number. For every value of l; there are (2l+ 1) value of magnetic quantum 
number m l. magnetic quantum number characterise the orientation of the atomic 
orbital in three-dimensional space. Magnetic quantum number assumes all 
integral values between -l to +l including zero. 
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1. Which of the following information are obtained from magnetic quantum 
number? 

a) Size of orbital                                      b) Shape of orbital 
c) Energy of orbital                                d) Orientation of atomic orbital 
 

2. Which of following subshell have five fold degenerate orbitals? 
a) 5s                            b) 5p                          c) 5d                              d) 5f 
 

3. Spectral line of which of the following electron will not show Zeeman splitting? 
a) s-electron            b) p-electron             c) d-electron              d) f-electron 
 

4. Which of the following orbitals have single orientation in three-dimensional 
space? 

a) s                            b) p                                c) d                            d) f 
 

5. For an electron, magnetic Quantum numbers is (ml = 2) this electron will be 
present in: 

a) 5s-subshell       b) 2p-subshell           c) 5d-subshell          d) 5p-subshell 
 

Question 21: 
The periodic table is basically a table in which elements are arranged on the basis 
of the atomic number. Elements having similar chemical properties fall under the 
same vertical column. These vertical columns are known as the groups and the 
horizontal rows are called periods. 
The German chemist, Johann Dobereiner in 1800 first observed similarities in the 
elements on the basis of their properties. He saw that there are groups consisting 
of three elements (triads) that have similar chemical and physical properties. 
In 1865, after the failure of Doberiener’s triad the English chemist, John Alexander 
Newlands gave the law of octaves. According to him, elements can be arranged in 
ascending order of their atomic weights. He also said that in this arrangement 
every eighth element of a row had similar properties to that of the first element of 
the same row, depicting the octaves of music. This law was also dismissed as it was 
only true for elements of up to calcium. 
 
Select the most appropriate answer from the options given below 

(a) Both A and R are true and R is the correct explanation of A  
(b) Both A and R are true but R is not the correct explanation of A. 
(c) A is true but R is false.  
(d) A is false but R is true. 

i. Assertion (A): In a triad, the three elements present have same gaps of 
atomic masses. 
Reason (R): Elements in a triad have similar properties. 

https://byjus.com/chemistry/atomic-number-mass-number/
https://byjus.com/chemistry/atomic-mass-of-elements/
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ii. Assertion (A): In Newlands’s octaves, the properties of lithium and sodium 
were found to be same.  
Reason (R): Sodium is the eighth element after lithium. 

iii. Assertion (A): Newland's law of octaves of elements is a function of their state 
that the property of every eighth element is the repetition of the first. 
Reason (R): In order to fit new elements into his table Newland adjusted two 
elements in the same column. 

iv. Assertion (A): The Newland’s law of octaves fails. 
Reason (R): The properties of elements beyond atomic weight 40 cannot 
be explained. 

  
Question 22: 
Mendeleev arranged elements in periods (horizontal rows) and groups (vertical 
columns) in the increasing order of atomic weights. The vertical column consists 
of elements that have similar properties. He gave a law which states that “The 
properties of an element are the periodic function of their atomic masses”. 
In the year 1913, English physicist Henry Moseley studied the wavelength of the 
characteristic x-rays by using different metals as anti-cathode and showed that the 
square root of the frequency of the line is related to the atomic number. On the 
basis of the above observations Moseley gave the modern periodic law which 
states that “Physical and chemical properties of the elements are the periodic 
function of their atomic numbers”. 
 
Select the most appropriate answer from the options given below 

(a) Both A and R are true and R is the correct explanation of A  
(b) Both A and R are true but R is not the correct explanation of A. 
(c) A is true but R is false.  
(d) A is false but R is true. 
 

1. Assertion (A):  According to Mendeleev, periodic properties of elements is a 
function of their atomic number. 
Reason (R): Atomic number is equal to the number of protons. 
 

2. Assertion (A): According to Mendeleev, the periodic properties of elements 
is a function of their atomic number 
Reason (R): The atomic number is equal to the number of protons. 
 

3. Assertion(A): According to Mendeleev's periodic law: The properties of 
elements is the periodic function of their atomic numbers. 
Reason(R): Mendeleev's periodic law could not explain the phenomena of 
anomalous pairs. 
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4. Assertion (A): Mendeleev arranged periodic table in horizontal periods and 
vertical columns. 
Reason(R): Mendeleev ignored the order of atomic weight thinking that the 
atomic measurements might be incorrect. 

 
Question 23: 
A block of the periodic table is a set of elements unified by the atomic 
orbitals their valence electrons or vacancies lie in . The s-block and p-block 
together are usually considered main-group elements, the d-block corresponds to 
the transition metals, and the f-block encompasses nearly all of 
the lanthanides (like lanthanum) and the actinides (like actinium).  
The s-block is on the left side of the conventional periodic table and is composed 
of elements from the first two columns plus one element in the rightmost column, 
the nonmetals hydrogen and helium and the alkali metals (in group 1) 
and alkaline earth metals (group 2). Their general valence configuration is ns1–2. 
The p-block is on the right side of the standard periodic table and encompasses 
elements in groups 13 to 18. Their general electronic configuration is ns2 np1–6. 
The d-block is in the middle of the periodic table and encompasses elements from 
groups 3 to 12; it starts in the 4th period. Periods from the fourth onwards have a 
space for ten d-block elements. Most or all of these elements are also known 
as transition metals. 
Periods from the sixth onwards have a place for fourteen f-block elements. They 
are sometimes called inner transition metals because they provide a transition 
between the s-block and d-block in the 6th and 7th row (period), in the same way 
that the d-block transition metals provide a transitional bridge between the s-
block and p-block in the 4th and 5th rows. 
 
Choose the correct option: 
1. The element with atomic number 35 belongs to 

(a) d – Block (b) f – Block 
(c) p – Block (d) s – Block 
 

2. The correct order of first ionization potential among following elements, Be, B, 
C, N and O is 

(a) B < Be < C < O < N  (b) B < Be < C < N < O 
(c) Be < B < C < N < O  (d) Be < B < C < O < N 
 

3. The group number, number of valence electrons, and valency of an element 
with the atomic number 15, respectively, are: 

(a) 16, 5 and 2 (b) 15, 5 and 3 
(c) 16, 6 and 3 (d) 15, 6 and 2 

 

https://en.wikipedia.org/wiki/Periodic_table
https://en.wikipedia.org/wiki/Atomic_orbitals
https://en.wikipedia.org/wiki/Atomic_orbitals
https://en.wikipedia.org/wiki/Valence_electrons
https://en.wikipedia.org/wiki/Main-group_element
https://en.wikipedia.org/wiki/Transition_metal
https://en.wikipedia.org/wiki/Lanthanide
https://en.wikipedia.org/wiki/Lanthanum
https://en.wikipedia.org/wiki/Actinide
https://en.wikipedia.org/wiki/Actinium
https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Helium
https://en.wikipedia.org/wiki/Alkali_metal
https://en.wikipedia.org/wiki/Alkaline_earth_metal
https://en.wikipedia.org/wiki/Period_4_element
https://en.wikipedia.org/wiki/Transition_metal
https://en.wikipedia.org/wiki/Inner_transition_metal
https://en.wikipedia.org/wiki/Period_6_element
https://en.wikipedia.org/wiki/Period_7_element
https://en.wikipedia.org/wiki/Transition_metal
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4.Highly electropositive elements of periodic table lies in: 
(a) s Block elements 
(b) p Block elements 
(c) d Block elements 
(d) f Block elements 

 
5. Representative elements are those which belong to 

(a) p and d – Block 
(b) s and d – Block 
(c) s and p – Block 
(d) s and f – Block 

 
Question 24:  
After the discovery of large number of elements, it became necessary to classify 
them and arrange them in a regular manner in order of their periodic properties. 
In 1817, Johann Wolfgang Dobereiner tried to arrange the elements with similar 
properties into groups. He identified some groups of three elements having similar 
physical and chemical properties, known as Dobereiners triads. 
In 1865, John Newlands arranged all known elements in the order of increasing 
atomic masses and found that the properties of every eighth element are similar 
to the properties of the first element. 
 
1.  If CI, Br, I is a Dobereiners triad and the atomic masses of CI and I are 35.5 and 
127 respectively, then the atomic mass of Br is 

(a) 162.5  (b) 91.5 
(c) 81.25  (d) 45.625 
 

2.  Example of Dobereiner's triad is 
(a) Li, AI, Ca  (b) Li,Na, K 
(c) Li, K, Na  (d) K, AI, Ca 

 
3.  A and B are two elements having similar properties which obey Newlands' law 
of octaves. How many elements are there in between A and B? 

(a) 7  (b) 8  (c) 5  (d) 6 
 
4. According to the Newlands' law of octaves, the properties of magnesium are 
similar to those of 

(a) beryllium   (b) lithium 
(c) sodium    (d) potassium 

5. On what basis the elements are arranged in Dobereiner’s triad? 
(a) Atomic number              (b) Atomic mass 
(c) Number of neutrons      (d) Number of electrons 
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Question 25: 
Ionisation energy is the amount of energy required to remove one electron from 
an atom. First ionisation energy is the amount of energy required to remove one 
outermost electron from an atom. 
The periodic trend of ionisation energy across a period – As we move from left to 
right in a period, ionisation energy gradually increases. 
Reason – As we move left to right in a period atomic size or atomic radius decreases 
while nuclear charge increases. 
Example - 
Exceptional Behaviour – Beryllium possesses more first ionisation energy than 
Boron. Because beryllium has a half-filled s – orbital and more energy is required 
to remove an electron from half or completely filled orbitals. That is why noble 
gases also show exceptionally high ionisation energies. Across a Group – on 
moving top to bottom in a group, ionisation energy gradually decreases as atomic 
radius increases. 
 
Choose the correct option: 
1.The correct order of first ionization enthalpy among following elements B, Be, 
C, N and O is: 

(a) B<Be<C<O<N  (b)  B<Be<C<N<O 
(c)  Be<B<C<N<O  (d)  Be<B<C<O<N 
 

2. The first ionization energies of alkaline earth metals are higher than those of 
the alkali metals because : 

(a) There is increase in nuclear charge of alkaline earth metals 
(b)  There is decrease in nuclear charge of alkaline earth metals 
(c)  There is no change in nuclear charge 
(d)  none of the above 
 

3. Ionization energy is lowest for : 
(a) Halogens   (b) Inert gases 
(c)  Alkaline earth metals (d) Alkali metals 

 
4. The ionization enthalpy of nitrogen is more than oxygen because 

(a) Nitrogen has half filled p orbital 
(b) Nitrogen is left to oxygen 
(c) Nitrogen contains less number of electrons 
(d) Nitrogen is less electronegative 
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Question 26: 
The electron affinity (Eea) of an atom or molecule is defined as the amount of 
energy released when an electron is attached to a neutral atom or molecule in the 
gaseous state to form an anion. 

X(g) + e− → X−(g) + energy 
Note that this is not the same as the enthalpy change of electron capture 
ionization, which is defined as negative when energy is released. In other words, 
the enthalpy change and the electron affinity differ by a negative sign 
This property is used to measure atoms and molecules in the gaseous state only, 
since in a solid or liquid state their energy levels would be changed by contact 
with other atoms or molecules.  Generally, non-metals have more 
positive Eea than metals. Atoms whose anions are more stable than neutral atoms 
have a greater Eea. Chlorine most strongly attracts extra electrons; neon most 
weakly attracts an extra electron. The electron affinities of the noble gases have 
not been conclusively measured, so they may or may not have slightly negative 
values. 
 
Select the most appropriate answer from the options given below 

(a) Both A and R are true and R is the correct explanation of A  
(b) Both A and R are true but R is not the correct explanation of A. 
(c) A is true but R is false.  
(d) A is false but R is true. 

i. Assertion: Electron affinity refers to an isolated atom’s attraction for an 
additional electron while electronegativity is the ability of an atom to attract 
electron towards itself. 
Reason: Electron affinity is a relative number and electronegativity is 
experimentally measurable. 

ii. Assertion: Noble gases have positive electron affinity. 
Reason: Noble gases have stable closed shell configuration. 

iii. Assertion: Electron affinity of fluorine is greater than chlorine. 
Reason: Ionization potential of fluorine is less than chlorine. 

iv. Assertion: In the periodic table of elements, electron affinity is always found 
to increase from top to bottom in a group. 
Reason: In a group, the atomic radii generally increase from top to bottom. 

 
Question 27: 
Electro positivity is a measure of an element's ability to donate electrons, and 
therefore form positive ions; thus, it is antipode to electronegativity. 
Mainly, this is an attribute of metals, meaning that, in general, the greater the 
metallic character of an element the greater the electro positivity. Therefore, 
the alkali metals are the most electropositive of all. This is because they have a 

https://en.wikipedia.org/wiki/Atom
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single electron in their outer shell and, as this is relatively far from the nucleus of 
the atom, it is easily lost; in other words, these metals have low ionization energies.  
While electronegativity increases along periods in the periodic table, and 
decreases down groups, electro positivity decreases along periods (from left to 
right) and increases down groups. This means that elements in the upper right of 
the periodic table of elements (oxygen, sulphur, chlorine, etc.) will have the 
greatest electronegativity, and those in the lower-left (rubidium, caesium, and 
francium) the greatest electro positivity. 
 
Select the most appropriate answer from the options given below 

(a) Both A and R are true and R is the correct explanation of A  
(b) Both A and R are true but R is not the correct explanation of A. 
(c) A is true but R is false.  
(d) A is false but R is true. 

i. Assertion: Potassium and caesium are used in photoelectric cells. 
Reason: Potassium and caesium emit electrons on exposure to light. 

ii. Assertion: s block elements are highly electropositive. 
Reason: The valence electrons present in s orbital are loosely held. 
 

Choose the correct option: 
3. Element that has greatest tendency to lose an electron is: 

(a) F  (b) Fr 
(c) S  (d) Be 
 

4. The electronic configuration of the most electropositive element is: 
(a) [He]2s1  (b) [Xe]6s1 

(c) [He]2s2  (d) [Xe]6s2 

 
Question 28: 
The atomic radius of a chemical element is a measure of the size of its atom, 
usually the mean or typical distance from the center of the nucleus to the 
outermost isolated electron. Since the boundary is not a well-defined physical 
entity, there are various non-equivalent definitions of atomic radius. Four widely 
used definitions of atomic radius are: Van der Waals radius, ionic radius, metallic 
radius and covalent radius. Typically, because of the difficulty to isolate atoms in 
order to measure their radii separately, atomic radius is measured in a chemically 
bonded state. The way the atomic radius varies with increasing atomic number can 
be explained by the arrangement of electrons in shells of fixed capacity. The shells 
are generally filled in order of increasing radius, since the 
negatively charged electrons are attracted by the positively charged protons in the 
nucleus. As the atomic number increases along each row of the periodic table, the 
additional electrons go into the same outermost shell; whose radius gradually 
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contracts, due to the increasing nuclear charge. In a noble gas, the outermost shell 
is completely filled; therefore, the additional electron of next alkali metal will go 
into the next outer shell, accounting for the sudden increase in the atomic radius. 
 
Choose the correct option: 
1.Among the following species, the smallest ion is: 
(a) Na+ (b) F- 

(c) O2- (d) N3- 

 
2. From top to bottom in a group the atomic radii increase due to 
(a) Neutrons (b) Electrons 

(c) Protons  (d) Shells 
 
3. Which of the following atoms has the largest atomic radius? 
(a) As  (b) Se 

(c) P  (d) S 
 
4. Which of the given atoms has the largest atomic radius? 
(a) B  (b) Ne 

(c) O  (d) Li 
 
Question 29: 
Electronegativity, symbolized as χ, is the tendency for an atom of a 
given chemical element to attract shared electrons (or electron density) when 
forming a chemical bond.[1] An atom's electronegativity is affected by both 
its atomic number and the distance at which its valence electrons reside from the 
charged nucleus. The higher the associated electronegativity, the more an atom or 
a substituent group attracts electrons. Electronegativity serves as a simple way to 
quantitatively estimate the bond energy, and the sign and magnitude of a 
bond's chemical polarity, which characterizes a bond along the continuous scale 
from covalent to ionic bonding. The loosely defined term electro positivity is the 
opposite of electronegativity: it characterizes an element's tendency to donate 
valence electrons. 
 
Choose the correct option: 
1. Which of the following is a characteristic property of non-metals? 
(a) They form basic oxides 

(b) They are reducing agents 

(c) They are electronegative 
(d) They form cations by electron gain 
 

https://en.wikipedia.org/wiki/Chi_(letter)
https://en.wikipedia.org/wiki/Atom
https://en.wikipedia.org/wiki/Chemical_element
https://en.wikipedia.org/wiki/Electron
https://en.wikipedia.org/wiki/Electron_density
https://en.wikipedia.org/wiki/Chemical_bond
https://en.wikipedia.org/wiki/Electronegativity#cite_note-definition-1
https://en.wikipedia.org/wiki/Atomic_number
https://en.wikipedia.org/wiki/Valence_electrons
https://en.wikipedia.org/wiki/Bond_energy
https://en.wikipedia.org/wiki/Chemical_polarity
https://en.wikipedia.org/wiki/Covalent_bonding
https://en.wikipedia.org/wiki/Ionic_bonding
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2. The property of halogens to attract the bonded electrons of the covalent bond 
is known as: 
(a) Electron affinity  (b) Ionisation potential 

(c) electronic attraction  (d) Electronegativity 
 
3. Which of the following is the correct order of elements with increasing 
electronegativity? 
(a) P<S<N<O   (b)  S<P<N<O 
(c)  N<O<P<S   (d) N <P<S<O 
 
4. Ongoing from right to left in a period, the electronegativity: 
(a) Decreases   (b) Increases 
(c)  Decreases then increases (d) Remains unchanged 
 
Question 30: 
 
The periodic table, also known as the periodic table of 
the (chemical) elements, is a tabular display of the chemical elements. It is 
widely used in chemistry, physics, and other sciences, and is generally seen as 
an icon of chemistry. It is a graphic formulation of the periodic law, which states 
that the properties of the chemical elements exhibit a periodic dependence on 
their atomic numbers. The table is divided into four roughly rectangular areas 
called blocks. The rows of the table are called periods, and the columns are 
called groups. Elements from the same column group of the periodic table show 
similar chemical characteristics. Trends run through the periodic table, with non-
metallic character (keeping their own electrons) increasing from left to right 
across a period, and from down to up across a group, and metallic character 
(surrendering electrons to other atoms) increasing in the opposite direction. The 
underlying reason for these trends is electron configurations of atom. 
 
Choose the correct option: 
 
1.The period number in the long form of periodic table is equal to – 
(a) Magnetic quantum number 
(b) Atomic number 
(c) Maximum principal quantum number 
(d) Maximum azimuthal quantum number 
 
2. The right side of the periodic table are: 
(a) Non metals (b) Metalloids 
(c) Metals   (d) Transition metals 
 

https://en.wikipedia.org/wiki/Chemical_element
https://en.wikipedia.org/wiki/Chemistry
https://en.wikipedia.org/wiki/Physics
https://en.wikipedia.org/wiki/Cultural_icon
https://en.wikipedia.org/wiki/Periodic_function
https://en.wikipedia.org/wiki/Atomic_number
https://en.wikipedia.org/wiki/Block_(periodic_table)
https://en.wikipedia.org/wiki/Period_(periodic_table)
https://en.wikipedia.org/wiki/Group_(periodic_table)
https://en.wikipedia.org/wiki/Periodic_trends
https://en.wikipedia.org/wiki/Nonmetal
https://en.wikipedia.org/wiki/Nonmetal
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https://en.wikipedia.org/wiki/Electron_configuration
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3. In the modern periodic table, the period number of the element is the same as: 
(a) Number of valence electrons (b) Atomic number 
(c) Number of shells   (d) Cannot be known 
 
4. Which of the following forms the most stable gaseous negative ion? 
(a) F  (b) Cl 
(c) Br  (d) I 
 
Read the given passage carefully and answer the questions: 
Question 31: 
In molecular orbital theory, electrons in a molecule are not assigned to individual 
chemical bonds between atoms, but are treated as moving under the influence of 
the atomic nuclei in the whole molecule. Quantum mechanics describes the spatial 
and energetic properties of electrons as molecular orbitals that surround two or 
more atoms in a molecule and contain valence electrons between atoms. 
 
Molecular orbital theory revolutionized the study of chemical bonding by 
approximating the states of bonded electrons—the molecular orbitals—as linear 
combinations of atomic orbitals (LCAO). These approximations are made by 
applying the density functional theory (DFT) or Hartree–Fock (HF) models to the 
Schrödinger equation. 
 
Molecular orbital theory and valence bond theory are the foundational theories of 
quantum chemistry.  
Molecular orbital (MO) theory uses a linear combination of atomic orbitals (LCAO) 
to represent molecular orbitals resulting from bonds between atoms. These are 
often divided into three types, bonding, antibonding, and non-bonding. A bonding 
orbital concentrates electron density in the region between a given pair of atoms, 
so that its electron density will tend to attract each of the two nuclei toward the 
other and hold the two atoms together. An anti-bonding orbital concentrates 
electron density "behind" each nucleus (i.e. on the side of each atom which is 
farthest from the other atom), and so tends to pull each of the two nuclei away 
from the other and actually weaken the bond between the two nuclei. Electrons in 
non-bonding orbitals tend to be associated with atomic orbitals that do not 
interact positively or negatively with one another, and electrons in these orbitals 
neither contribute to nor detract from bond strength. 
 
Molecular orbitals are further divided according to the types of atomic orbitals 
they are formed from. Chemical substances will form bonding interactions if their 
orbitals become lower in energy when they interact with each other. Different 
bonding orbitals are distinguished that differ by electron configuration (electron 
cloud shape) and by energy levels. 
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Common bonding orbitals are sigma (σ) orbitals which are symmetric about the 
bond axis, and or pi (Π) orbitals with a nodal plane along the bond axis. Less 
common are delta (δ) orbitals and phi (φ) orbitals with two and three nodal planes 
respectively along the bond axis. Antibonding orbitals are signified by the addition 
of an asterisk. For example, an antibonding pi orbital may be shown as π*. 

 
1. Which of the following is a condition for the combination of atomic orbitals: 

a. Combining atomic orbitals need not have equal energy. 
b. Combining atomic orbitals must have symmetry as per molecular axis. 
c. Combining atomic orbitals must overlap to a minimum extent. 
d. For combining atomic orbitals, X- axis should be taken as a molecular 

axis. 
 

2. Which of the bonding orbital has comparatively greater energy: 
a. Both bonding molecular orbital and Anti bonding molecular orbital have 

same energy. 
b. The energy of bonding molecular orbital and Anti bonding molecular 

orbital depends on the situation. 
c. Bonding molecular orbital. 
d. Anti bonding molecular orbital. 

 
3. Take NA as the number of Anti- bonding molecular orbitals and NB as the 

number of Bonding molecular orbitals. The molecule is stable when NA 

___________ NB 
a. Is greater than 
b. Is equal to 
c. Is lesser than 
d. Is greater than or equal to 

 
As per MOT what is the relation between bond order and bond length: 

a. Directly proportional 
b. Indirectly proportional 
c. No relation 
d. Can’t be predicted. 
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Question 32: 
According to valence bond theory a covalent bond is formed between two atoms 
by the overlap of half filled valence atomic orbitals of each atom containing one 
unpaired electron. A valence bond structure is similar to a Lewis structure, but 
where a single Lewis structure cannot be written, several valence bond structures 
are used. Each of these VB structures represents a specific Lewis structure. This 
combination of valence bond structures is the main point of resonance theory. 
Valence bond theory considers that the overlapping atomic orbitals of the 
participating atoms form a chemical bond. Because of the overlapping, it is most 
probable that electrons should be in the bond region. Valence bond theory views 
bonds as weakly coupled orbitals (small overlap). Valence bond theory is typically 
easier to employ in ground state molecules. The core orbitals and electrons remain 
essentially unchanged during the formation of bonds. 

 
σ bond between two atoms: localization of electron density 

 
Two p-orbitals forming a π-bond. 
The overlapping atomic orbitals can differ. The two types of overlapping orbitals 
are sigma and pi. Sigma bonds occur when the orbitals of two shared electrons 
overlap head-to-head. Pi bonds occur when two orbitals overlap when they are 
parallel. For example, a bond between two s-orbital electrons is a sigma bond, 
because two spheres are always coaxial. In terms of bond order, single bonds have 
one sigma bond, double bonds consist of one sigma bond and one pi bond, and 
triple bonds contain one sigma bond and two pi bonds. However, the atomic 
orbitals for bonding may be hybrids. Often, the bonding atomic orbitals have a 
character of several possible types of orbitals. The methods to get an atomic orbital 
with the proper character for the bonding is called hybridization. 
 

1. The pi bond involves ______________ 
a. Axial overlapping 
b. Side- wise overlapping 
c. End to end type of overlapping 
d. Head on overlapping 

https://en.m.wikipedia.org/wiki/File:Sigma_bond.svg
https://en.m.wikipedia.org/wiki/File:Pi-Bond.svg
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2. A ____________ overlap doesn’t result in the formation of bond 

a. Positive  b. Negative  c. Zero  d. Rational 
 

3. Which of the following species contain equal number of sigma and pi 
bonds: 
a. (CN)2  b. CH2(CN)2  c. HCO3 -  XeO4 

   
4. The strength of the covalent bond in H2, F2 and HF is in the order 

a. H-H > F-F > H-F 
b. H-F > F-F > H-H 
c. H-F > H-H > F-F 
d. F-F > H-F > H-H 

 
Question 33: 
In chemistry, resonance, also called mesomerism, is a way of describing bonding 
in certain molecules or polyatomic ions by the combination of several contributing 
structures (or forms, also variously known as resonance structures or canonical 
structures) into a resonance hybrid (or hybrid structure) in valence bond theory. 
It has particular value for analyzing delocalized electrons where the bonding 
cannot be expressed by one single Lewis structure. 
One contributing structure may resemble the actual molecule more than another 
(in the sense of energy and stability). Structures with a low value of potential 
energy are more stable than those with high values and resemble the actual 
structure more. The most stable contributing structures are called major 
contributors. Energetically unfavourable and therefore less favourable structures 
are minor contributors. With rules listed in rough order of diminishing 
importance, major contributors are generally structures that obey as much as 
possible the octet rule (8 valence electrons around each atom rather than having 
deficiencies or surplus, or 2 electrons for Period 1 elements); have a maximum 
number of covalent bonds; carry a minimum of formally charged atoms, with the 
separation for unlike and like charges minimized and maximized, respectively; 
place negative charge, if any, on the most electronegative atoms and positive 
charge, if any, on the most electropositive; do not deviate substantially from 
idealized bond lengths and angles (e.g., the relative unimportance of Dewar-type 
resonance contributors for benzene); maintain aromatic substructures locally 
while avoiding anti-aromatic ones  

 
Resonating structures of carbonate ion 
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1. Identify the false statement regarding resonance: 

a. As the number of charge increases, the resonance forms get more 
significant. 

b. Zero charge of resonance is the most significant one. 
c. Atoms with full octet resonance form are more stable when compared 

with the one with unfilled octet. 
d. Resonance is unstable in case of unfiled octet of nitrogen. 

 
2. In PO43- ion, the formal charge on the oxygen atom of the P-O bond is: 

a. +1  b. -1  c. -0.75  d. + 0.75 
 

3. Which of the following statements is true about CO32-: 
a. The hybridisation of central atom is sp3 
b. Its resonance structure has one C-O single bond and two C=O double 

bonds 
c. The average formal charge on each oxygen atom is 0.67 units. 
d. All C-O bond lengths are not equal.  

 
4. The term resonance can be defined as: 

a. Delocalization of electrons in an atom 
b. Delocalization of pi electrons in a molecule 
c. Spread of pi electrons in an atom 
d. Spread of pi electrons in a molecule. 

 
 

Question 34: 
A chemical bond is a lasting attraction between atoms, ions or molecules that 
enables the formation of chemical compounds. The bond may result from the 
electrostatic force between oppositely charged ions as in ionic bonds or through 
the sharing of electrons as in covalent bonds. The strength of chemical bonds 
varies considerably; there are "strong bonds" or "primary bonds" such as covalent, 
ionic and metallic bonds, and "weak bonds" or "secondary bonds" such as dipole–
dipole interactions, the London dispersion force and hydrogen bonding. 
Examples of Lewis dot-style representations of chemical bonds between carbon 
(C), hydrogen (H), and oxygen (O). Lewis dot diagrams were an early attempt to 
describe chemical bonding and are still widely used today. 
Since opposite charges attract via a simple electromagnetic force, the negatively 
charged electrons orbiting the nucleus and the positively charged protons in the 
nucleus attract each other. An electron positioned between two nuclei will be 
attracted to both of them, and the nuclei will be attracted toward electrons in this 
position. This attraction constitutes the chemical bond. Due to the matter wave 
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nature of electrons and their smaller mass, they must occupy a much larger 
amount of volume compared with the nuclei, and this volume occupied by the 
electrons keeps the atomic nuclei in a bond relatively far apart, as compared with 
the size of the nuclei themselves. 
 
In general, strong chemical bonding is associated with the sharing or transfer of 
electrons between the participating atoms. The atoms in molecules, crystals, 
metals and diatomic gases—indeed most of the physical environment around us—
are held together by chemical bonds, which dictate the structure and the bulk 
properties of matter. 
 
All bonds can be explained by quantum theory, but, in practice, simplification rules 
allow chemists to predict the strength, directionality, and polarity of bonds. The 
octet rule and VSEPR theory are two examples. More sophisticated theories are 
valence bond theory, which includes orbital hybridization and resonance, and 
molecular orbital theory which includes linear combination of atomic orbitals and 
ligand field theory. Electrostatics are used to describe bond polarities and the 
effects they have on chemical substances. 
 
1. Which of the following compounds contain(s) no covalent bond(s) 

KCl, PH3, O2, B2H6, H2SO4 
a. KCl, B2H6, PH3  b. KCl, H2SO4 
c.   KCl     d. KCl, B2H6 

        
2. The three dots in the Lewis dot diagram for boron indicate that it: 

a. Can bond with three other atoms 
b. Can form only triple covalent bonds 
c. Electronegativity value is 3 on Pauling scale 
d. Has three valence electrons  

 
3. What feature of water molecules enables ionic substances to dissolve in water? 

a. The water molecules have a certain shape that allows them to surround 
the ions in the solution 

b.  The water molecules react with the ions 
c. The water molecules are sticky and can adhere to the ions. 
d. The water molecules are polar and are attracted to the positive and 

negative ions,  
Surrounding them         
   

4. Which of the following molecules would one expect to have a non-polar 
covalent bond? 

a. HCl  b. F2   c. HF   d. ClF 
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Question 35: 
In chemistry, orbital hybridisation (or hybridization) is the concept of mixing 
atomic orbitals to form new hybrid orbitals (with different energies, shapes, etc., 
then the component atomic orbitals) suitable for the pairing of electrons to form 
chemical bonds in valence bond theory. For example, in a carbon atom which forms 
four single bonds the valence-shell s orbital combines with three valence-shell p 
orbitals to form four equivalent sp3 mixtures in a tetrahedral arrangement around 
the carbon to bond to four different atoms. Hybrid orbitals are useful in the 
explanation of molecular geometry and atomic bonding properties and are 
symmetrically disposed in space. Usually hybrid orbitals are formed by mixing 
atomic orbitals of comparable energies. 
 
Hybrid orbitals are assumed to be mixtures of atomic orbitals, superimposed on 
each other in various proportions. For example, in methane, the C hybrid orbital 
which forms each carbon–hydrogen bond consists of 25% s character and 75% p 
character and is thus described as sp3 (read as s-p-three) hybridised.  

 
1. Isostructural species are those which have same shape and hybridization. 
Among the following species identify the isostructural pair 

a. NF3 and BF3   b. BF4- and NH4+   
c. BCl3 and BrCl3   d. NH3 and NO3-  

        
2. The types of hybrid orbitals of nitrogen in NO2, NO3- and NH4+ respectively are 
expected to be 
a. sp, sp2 and sp3 
b. sp, sp3 and sp2 
c. sp2, sp and sp3 
d. sp3, sp2 and sp  
           
3. Which of the following angle corresponds to sp2 hybridization? 

a. 900  b. 1800  c. 1200  d. 1090 
 
4. Some of the properties of two species, NO3- and H3O+ are described below. 
Which one of them is correct? 
a. Dissimilar in hybridization for central atom with different structures. 
b. Isostructural with same hybridization for the central atom. 
c. Isostructural with different hybridization for the central atom. 
d. Similar in hybridization for central atom with different structures. 
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Question 36: 
A hydrogen bond (or H-bond) is a primarily electrostatic force of attraction 
between a hydrogen (H) atom which is covalently bound to a more electronegative 
"donor" atom or group, and another electronegative atom bearing a lone pair of 
electrons—the hydrogen bond acceptor (Ac). Such an interacting system is 
generally denoted Dn–H···Ac, where the solid line denotes a polar covalent bond, 
and the dotted or dashed line indicates the hydrogen bond. The most frequent 
donor and acceptor atoms are the second-row elements nitrogen (N), oxygen (O), 
and fluorine (F). 
 
 

 
 
 
Hydrogen bonds can be intermolecular (occurring between separate molecules) or 
intramolecular (occurring among parts of the same molecule). The energy of a 
hydrogen bond depends on the geometry, the environment, and the nature of the 
specific donor and acceptor atoms, and can vary between 1 and 40 kcal/mol. This 
makes them somewhat stronger than a van der Waals interaction, and weaker than 
fully covalent or ionic bonds. This type of bond can occur in inorganic molecules 
such as water and in organic molecules like DNA and proteins. Hydrogen bonds are 
responsible for holding materials such as paper and felted wool together, and for 
causing separate sheets of paper to stick together after becoming wet and 
subsequently drying. 
 
The hydrogen bond is responsible for many of the abnormal physical and chemical 
properties of compounds of N, O, and F. In particular, intermolecular hydrogen 
bonding is responsible for the high boiling point of water (100 °C) compared to the 
other group-16 hydrides that have much weaker hydrogen bonds. Intramolecular 
hydrogen bonding is partly responsible for the secondary and tertiary structures 
of proteins and nucleic acids. It also plays an important role in the structure of 
polymers, both synthetic and natural.  
 
1. Which of the following molecules doesn’t involve hydrogen bond formation? 

a. H2O  b. O-Nitrophenol  c. NaCl  d. HF 
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2. The maximum number of hydrogen bonds that a water molecule can form is: 

a. 1  b. 2  c. 3  d. 4 
 
3. The variation of boiling point of hydrogen halides is in order HF > HI >HBr > 

HCl. What explains the higher boiling point of hydrogen fluoride? 
a. There is strong hydrogen bonding between HF molecules. 
b. The bond energy of HF molecules is greater than in other hydrogen 

halides. 
c. The effect of nuclear shielding is much reduced in fluorine which polarises 

the HF molecule. 
d. The electronegativity of fluorine is much higher than for other elements in 

the group. 
 
4. Which of the following has maximum boiling point? 

a. (CH2OH )2  b. CH3CH2CH2OH  c. H2O  d. CH3CH2CH2CH3 
         
Question 37: 
VSEPR theory is used to predict the arrangement of electron pairs around central 
atoms in molecules, especially simple and symmetric molecules. A central atom is 
defined in this theory as an atom which is bonded to two or more other atoms, 
while a terminal atom is bonded to only one other atom. For example, in the 
molecule methyl isocyanate (H3C-N=C=O), the two carbons and one nitrogen are 
central atoms, and the three hydrogens and one oxygen are terminal atoms. The 
geometry of the central atoms and their non-bonding electron pairs in turn 
determine the geometry of the larger whole molecule. 
The number of electron pairs in the valence shell of a central atom is determined 
after drawing the Lewis structure of the molecule, and expanding it to show all 
bonding groups and lone pairs of electrons. In VSEPR theory, a double bond or 
triple bond is treated as a single bonding group. The sum of the number of atoms 
bonded to a central atom and the number of lone pairs formed by its nonbonding 
valence electrons is known as the central atom's steric number. 
The electron pairs (or groups if multiple bonds are present) are assumed to lie on 
the surface of a sphere centered on the central atom and tend to occupy positions 
that minimize their mutual repulsions by maximizing the distance between them. 
The number of electron pairs (or groups), therefore, determines the overall 
geometry that they will adopt. For example, when there are two electron pairs 
surrounding the central atom, their mutual repulsion is minimal when they lie at 
opposite poles of the sphere. Therefore, the central atom is predicted to adopt a 
linear geometry. If there are 3 electron pairs surrounding the central atom, their 
repulsion is minimized by placing them at the vertices of an equilateral triangle 
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centered on the atom. Therefore, the predicted geometry is trigonal. Likewise, for 
4 electron pairs, the optimal arrangement is tetrahedral. 
 
1. The angle between two covalent bonds is maximum in: 

a. H2O  b. CO2  c. NH3  d. CH4 
 

2. The VSEPR model is used for predicting the __________ of molecules 
    a. Geometrical shapes   b. Bond length  
    c. Bond order                            d. Number of resonating structures. 
 
3. Which statement is correct for the repulsive interaction of electron pairs? 
    a. bp-bp > bp-lp > lp-lp      b. lp- lp > bp-bp > bp-lp 
    c. lp-lp > lp-bp > bp-bp      d. bp-lp > lp-lp > bp-bp 
 
4. The geometry of H2S and its dipole moment are: 
    a. Angular and non-zero    b. Angular and zero 
    c. Linear and non-zero             d. Linear and zero  
 
In these questions, a statement of assertion followed by a statement of 
reason is given. Choose the correct option out of the following choices: 
 

a) Assertion and reason both are correct statements and reason is correct 
explanation for assertion. 

b) Assertion and reason both are correct statements but reason is not correct 
explanation for assertion. 

c) Assertion is correct statement but reason is wrong statement. 
d) Assertion is wrong statement but reason is correct statement. 

 
Question 38: 

Assertion: The bond order of helium is always zero. 
Reason: The number of electrons in bonding and anti-bonding molecular 
orbital is equal. 

 
Question 39: 

Assertion: The lesser the lattice enthalpy more stable is the ionic 
compound. 
Reason: The lattice enthalpy is greater for ions of highest charge and 
smaller radii. 

 
Question 40: 

Assertion: BF3 molecule has zero dipole moment. 
Reason: F is electronegative and B-F bonds are polar in nature. 
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Question 41: 
A system in thermodynamics refers to that part of universe in which observations 
are made and remaining universe constitutes the surroundings. The surroundings 
include everything other than the system. System and the surroundings together 
constitute the universe.  
Universe = System + Surroundings. 
However, the entire universe other than the system is not affected by the changes 
taking place in the system. Therefore, for all practical purposes, the surroundings 
are that portion of the remaining universe which can interact with the system. 
Usually, the region of space in the neighbourhood of the system constitutes its 
surroundings. The wall that separates the system from the surroundings is called 
boundary 
Types of the System We, further classify the systems according to the movements 
of matter and energy in or out of the system. 
 

1. Open System In an open system, there is exchange of energy and matter 
between system and surroundings. The presence of reactants in an open 
beaker is an example of an open system. Here the boundary is an imaginary 
surface enclosing the beaker and reactants. 

2. Closed System In a closed system, there is no exchange of matter, but 
exchange of energy is possible between system and the surroundings. The 
presence of reactants in a closed vessel made of conducting material e.g., 
copper or steel is an example of a closed system. 

3. Isolated System In an isolated system, there is no exchange of energy or 
matter between the system and the surroundings. The presence of reactants 
in a thermos flask or any other closed insulated vessel is an example of an 
isolated system. 
 

i) A … in thermodynamics refers to that part of universe in which 
observations are made. 
a) Universe  b) System 
c) Surrounding d) Boundary 
 
ii) Which of the following is a type if system? 
a) Open system b) closed system 
c) Isolated system d) All the above 
 
iii) ∆U = q + w is termed as … 
a) Third law of thermodynamics  b) Second law of thermodynamics 
c) First law of thermodynamics  d) None of above 
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iv)  ∆U = … 
a) q + w 
b) q + v 
c) q + m 
d) q + z 

 
v) Which of the following is not an example of state variable? 

a) pressure 
b) ionic radius 
c) volume 
d) amount 

 
Question 42: 
A process or change is said to be reversible, if a change is brought out in such a way 
that the process could, at any moment, be reversed by an infinitesimal change. A 
reversible process proceeds infinitely slowly by a series of equilibrium states such 
that system and the surroundings are always in near equilibrium with each other. 
Processes other than reversible processes are known as irreversible processes. 
 
Isothermal and free expansion of an ideal gas for isothermal (T = constant) 
expansion of an ideal gas into vacuum; w = 0 since pext = 0. Also, Joule determined 
experimentally that q = 0; therefore, ∆U = 0, ∆ = + U q w can be expressed for 
isothermal irreversible and reversible changes as follows: 
 

1) For isothermal reversible change 𝑞 = −𝑤 = 𝑛𝑅𝑇𝑙𝑛
𝑉𝑓

𝑉𝑖
 

2) For isothermal irreversible change W= -Pex . ∆V 
3) For adiabatic change, q = 0; ∆U = Wad 

 
 In thermodynamics, a distinction is made between extensive properties and 
intensive properties. An extensive property is a property whose value depends on 
the quantity or size of matter present in the system. For example, mass, volume, 
internal energy, enthalpy, heat capacity, etc. are extensive properties. Those 
properties which do not depend on the quantity or size of matter present are 
known as intensive properties. For example, temperature, density, pressure etc. 
are intensive properties. A molar property, Xm, is the value of an extensive property 
χ of the system for 1 mol of the substance. If n is the amount of matter, X Xm = n is 
independent of the amount of matter. Other examples are molar volume. 
Measurement of ∆U and ∆H: Calorimetry We can measure energy changes 
associated with chemical or physical processes by an experimental technique 
called calorimetry. In calorimetry, the process is carried out in a vessel called 
calorimeter, which is immersed in a known volume of a liquid. Knowing the heat 
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capacity of the liquid in which calorimeter is immersed and the heat capacity of 
calorimeter, it is possible to determine the heat evolved in the process by 
measuring temperature changes. Measurements are made under two different 
conditions: i) at constant volume, qv ii) at constant pressure, qP 
 
a) ∆U Measurements For chemical reactions, heat absorbed at constant volume, is 
measured in a bomb calorimeter. Here, a steel vessel (the bomb) is immersed in a 
water bath. The whole device is called calorimeter. The steel vessel is immersed in 
water bath to ensure that no heat is lost to the surroundings. A combustible 
substance is burnt in pure dioxygen supplied in the steel bomb. Heat evolved 
during the reaction is transferred to the water around the bomb and its 
temperature is monitored. Since the bomb calorimeter is sealed, its volume does 
not change i.e., the energy changes associated with reactions are measured at 
constant volume. Under these conditions, no work is done as the reaction is carried 
out at constant volume in the bomb calorimeter. Even for reactions involving gases, 
there is no work done as ∆V = 0. Temperature change of the calorimeter produced 
by the completed reaction is then converted to qV, by using the known heat 
capacity of the calorimeter with the help of equation. 
 
b) ∆H Measurements Measurement of heat change at constant pressure (generally 
under atmospheric pressure) can be done in a calorimeter shown in Figure. We 
know that ∆Η = qP (at constant p) and, therefore, heat absorbed or evolved, qP at 
constant pressure is also called the heat of reaction or enthalpy of reaction, ∆rH. In 
an exothermic reaction, heat is evolved, and system loses heat to the surroundings. 
Therefore, qP will be negative and ∆rH will also be negative. Similarly, in an 
endothermic reaction, heat is absorbed, qP is positive and ∆rH will be positive. 
 
1) For adiabatic change, q = 0 then … 
a) ∆U = Wad  b) ∆U = q+w 
c) ∆U = w – q  d) ∆U = Wrev 
 
2) The technique for measure energy changes associated with chemical or 
physical processes by an experimental technique called … 
a) colourimetry b) calorimetry 
c) titration  d) photometry 
 
3) A property whose value depends on the quantity or size of matter present 
in the system is known as … 
a) Extensive  b) Intensive 
c) Reversible  d) Irreversible 
 



 
 
 

110 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

(4) A property whose value depends on the quantity or size of matter present 
in the system is known as … 
a) Extensive 
b) Intensive 
c) Reversible   
d)  Irreversible 
 
(5) If there is no work done … 
a. V=0 
b. V=1 
c. V=2 
d. V=3 
 
(6) In an endothermic reaction, heat is absorbed, qP is … and ∆rH will be … 
a. Positive, Positive 
b. Negative, Negative 
c. Positive, Negative     
d. Negative, Positive 
 
Question 43: 
In a chemical reaction, reactants are converted into products and is represented 
by, Reactants → Products The enthalpy change accompanying a reaction is called 
the reaction enthalpy. The enthalpy change of a chemical reaction, is given by the 
symbol ∆rH. 
 
∆rH = (sum of enthalpies of products) – (sum of enthalpies of reactants) 
 
Here symbol ∑ (sigma) is used for summation and ai and bi are the stoichiometric 
coefficients of the products and reactants respectively in the balanced chemical 
equation. For example, for the reaction where Hm is the molar enthalpy. Enthalpy 
change is a very useful quantity. Knowledge of this quantity is required when one 
needs to plan the heating or cooling required to maintain an industrial chemical 
reaction at constant temperature. It is also required to calculate temperature 
dependence of equilibrium constant. 
 
Standard Enthalpy of Reactions Enthalpy of a reaction depends on the conditions 
under which a reaction is carried out. It is, therefore, necessary that we must 
specify some standard conditions. The standard enthalpy of reaction is the 
enthalpy change for a reaction when all the participating substances are in their 
standard states. The standard state of a substance at a specified temperature is its 
pure form at 1 bar. For example, the standard state of liquid ethanol at 298 K is 
pure liquid ethanol at 1 bar; standard state of solid iron at 500 K is pure iron at 1 



 
 
 

111 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

bar. Usually data are taken at 298 K. Standard conditions are denoted by adding 
the superscript 0 to the symbol ∆H, e.g., ∆H0 
Enthalpy Changes during Phase Transformations Phase transformations also 
involve energy changes. Ice, for example, requires heat for melting. Normally this 
melting takes place at constant pressure (atmospheric pressure) and during phase 
change, temperature remains constant (at 273 K). 

H2O(s) → H2O(l); ∆fusH0= 6.00 kJ moI–1 
 
Here ∆fusH0 is enthalpy of fusion in standard state. If water freezes, then process is 
reversed and equal amount of heat is given off to the surroundings. The enthalpy 
change that accompanies melting of one mole of a solid substance in standard state 
is called standard enthalpy of fusion or molar enthalpy of fusion, ∆fusH0. Melting of 
a solid is endothermic, so all enthalpies of fusion are positive. Water requires heat 
for evaporation. At constant temperature of its boiling point Tb and at constant 
pressure: 
 

H2O(l) → H2O(g); ∆vapH0 = + 40.79 kJ mol–1 
 
∆vapH0 is the standard enthalpy of vaporisation. Amount of heat required to 
vaporize one mole of a liquid at constant temperature and under standard 
pressure (1bar) is called its standard enthalpy of vaporization or molar enthalpy 
of vaporization, ∆vapH0. Sublimation is direct conversion of a solid into its vapour. 
Solid CO2 or ‘dry ice’ sublimes at 195K with ∆subH0 =25.2 kJ mol–1; naphthalene 
sublimes slowly and for this ∆subH0 = 73.0 kJ mol–1. Standard enthalpy of 
sublimation, ∆subH0 is the change in enthalpy when one mole of a solid substance 
sublimes at a constant temperature and under standard pressure (1bar). The 
magnitude of the enthalpy change depends on the strength of the intermolecular 
interactions in the substance undergoing the phase transfomations. For example, 
the strong hydrogen bonds between water molecules hold them tightly in liquid 
phase. For an organic liquid, such as acetone, the intermolecular dipole-dipole 
interactions are significantly weaker. Thus, it requires less heat to vaporise 1 mol 
of acetone than it does to vaporize 1mol of water. 
 
Standard Enthalpy of Formation The standard enthalpy change for the formation 
of one mole of a compound from its elements in their most stable states of 
aggregation (also known as reference states) is called Standard Molar Enthalpy of 
Formation. Its symbol is ∆fH0 where the subscript ‘f’ indicates that one mole of the 
compound in question has been formed in its standard state from its elements in 
their most stable states of aggregation. The reference state of an element is its most 
stable state of aggregation at 25°C and 1 bar pressure. 
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Hess’s Law of Constant Heat Summation We know that enthalpy is a state function, 
therefore the change in enthalpy is independent of the path between initial state 
(reactants) and final state (products). In other words, enthalpy change for a 
reaction is the same whether it occurs in one step or in a series of steps. This may 
be stated as follows in the form of Hess’s Law. If a reaction takes place in several 
steps then its standard reaction enthalpy is the sum of the standard enthalpies of 
the intermediate reactions into which the overall reaction may be divided at the 
same temperature. Let us understand the importance of this law with the help of 
an example. Consider the enthalpy change for the reaction 
 
Although CO(g) is the major product, some CO2 gas is always produced in this 
reaction. Therefore, we cannot measure enthalpy change for the above reaction 
directly. However, if we can find some other reactions involving related species, it 
is possible to calculate the enthalpy change for the above reaction. Let us consider 
the following reactions: 

C (graphite,s) + O2 (g) → CO2 (g); ∆rH0 = – 393.5 kJ mol–1 (i) 
 

CO (g) + 1/2 O2 (g) → CO2 (g) ∆rH0 = – 283.0 kJ mol–1 (ii)  
We can combine the above two reactions in such a way so as to obtain the desired 
reaction. To get one mole of CO(g) on the right, we reverse equation (ii). In this, 
heat is absorbed instead of being released, so we change sign of ∆rH0 value 
 

CO2 (g) → CO (g) + 1/2 O2 (g); ∆rH0 = + 283.0 kJ mol–1 …(iii)  
Adding equation (i) and (iii), we get the desired equation, for which  
∆rH0 = (– 393.5 + 283.0) = – 110.5 kJ mol–1 In general, if enthalpy of an overall 
reaction A→B along one route is ∆rH and ∆rH1, ∆rH2, ∆rH3 ….. representing 
enthalpies of reactions leading to same product, B along another route, then we 
have 
 
∆rH = ∆rH1 + ∆rH2 + ∆rH3 
 
1) The enthalpy change of a chemical reaction, is given by the symbol … 
1. ∆rH 
2. ∆rG 
3. ∆rF    
4.  ∆rR  
 
2) The molar enthalpy is denoted by 
1. Hk 
2. Hm 
3. Hl 
4. Hn 
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3) … is enthalpy of fusion in standard state. 
1. ∆fusH0 
2. ∆rH0 
3. ∆vapH0 
4. ∆wH0 
 
4) Solid CO2 or ‘dry ice’ sublimes at. 
1. 100K 
2. 195K 
3. 150K     
4. 200K 
 
5) … is the standard enthalpy of vaporisation. 
1. ∆fusH0 
2. ∆rH0 
3. ∆vapH0 
4. ∆wH0 
 
Question 44: 
Standard Enthalpy of Combustion (symbol: ∆ComH0) Combustion reactions are 
exothermic in nature. These are important in industry, rocketry, and other walks 
of life. Standard enthalpy of combustion is defined as the enthalpy change per mole 
(or per unit amount) of a substance, when it undergoes combustion and all the 
reactants and products being in their standard states at the specified temperature. 
Cooking gas in cylinders contains mostly butane (C4H10). During complete 
combustion of one mole of butane, 2658 kJ of heat is released. We can write the 
thermochemical reactions for this as: 
Similarly, combustion of glucose gives out 2802.0 kJ/mol of heat, for which the 
overall equation is: 
Our body also generates energy from food by the same overall process as 
combustion, although the final products are produced after a series of complex bio-
chemical reactions involving enzymes. 
Enthalpy of Atomization (symbol: ∆aH0) Consider the following example of 
atomization of dihydrogen H2 (g) → 2H(g); ∆aH0 = 435.0 kJ mol–1 
H atoms are formed by breaking H–H bonds in dihydrogen. The enthalpy change 
in this process is known as enthalpy of atomization, ∆aH0. It is the enthalpy change 
on breaking one mole of bonds completely to obtain atoms in the gas phase. In case 
of diatomic molecules, like dihydrogen (given above), the enthalpy of atomization 
is also the bond dissociation enthalpy. The other examples of enthalpy of 
atomization can be 

CH4 (g) → C(g) + 4H(g); ∆aH0= 1665 kJ mol–1 
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Note that the products are only atoms of C and H in gaseous phase. Now see the 
following reaction: 

Na(s) → Na(g); ∆aH0= 108.4 kJ mol–1. 
In this case, the enthalpy of atomization is same as the enthalpy of sublimation. 
 
The lattice enthalpy of an ionic compound is the enthalpy change which occurs 
when one mole of an ionic compound dissociates into its ions in gaseous state. 
Since it is impossible to determine lattice enthalpies directly by experiment, we 
use an indirect method where we construct an enthalpy diagram called a Born-
Haber Cycle. Let us now calculate the lattice enthalpy of Na+Cl– (s) by following 
steps given below: 
 
The sequence of steps is shown in figure, and is known as a Born-Haber cycle. The 
importance of the cycle is that, the sum of the enthalpy changes round a cycle is 
zero. 
Enthalpy of Solution (symbol: ∆solH0) Enthalpy of solution of a substance is the 
Enthalpy change when one mole of it dissolves In a specified amount of solvent. 
The enthalpy of solution at infinite dilution is the enthalpy Change observed on 
dissolving the substance In an infinite amount of solvent when the Interactions 
between the ions (or solute Molecules) are negligible. When an ionic compound 
dissolves in a Solvent, the ions leave their ordered positions on The crystal lattice. 
These are now more free in Solution. But solvation of these ions (hydration In case 
solvent is water) also occurs at the same Time. This is shown diagrammatically, for 
an Ionic compound, AB (s The enthalpy of solution of AB(s), ∆solH0, in water is, 
therefore, determined by the selective values of the lattice enthalpy, ∆latticeH0 and 
enthalpy of hydration of ions, ∆hydH0 as 
∆solH0 = ∆latticeH0 + ∆hydH0 
 
For most of the ionic compounds, ∆solH0 is positive and the dissociation process is 
endothermic. Therefore, the solubility of most salts in water increases with rise of 
temperature. If the lattice enthalpy is very high, the dissolution of the compound 
may not take place at all. Why do many 
  
fluorides tend to be less soluble than the corresponding chlorides? Estimates of the 
magnitudes of enthalpy changes may be made by using tables of bond energies 
(enthalpies) and lattice energies (enthalpies). 
It is known that enthalpy of solution is the enthalpy change associated with the 
addition of a specified amount of solute to the specified amount of solvent at a 
constant temperature and pressure. This argument can be applied to any solvent 
with slight modification. Enthalpy change for dissolving one mole of gaseous 
hydrogen chloride in 10 mol of water can be represented by the following 
equation. For convenience we will use the symbol aq. for water 
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HCl(g) + 10 aq. → HCl.10 aq. ∆H = –69.01 kJ / mol  
Let us consider the following set of enthalpy changes: 
(S-1) HCl(g) + 25 aq. → HCl.25 aq. ∆H = –72.03 kJ / mol  
(S-2) HCl(g) + 40 aq. → HCl.40 aq. ∆H = –72.79 kJ / mol  
(S-3) HCl(g) + ∞ aq. → HCl. ∞ aq. ∆H = –74.85 kJ / mol 
The values of ∆H show general dependence of the enthalpy of solution on amount 
of solvent. As more and more solvent is used, the enthalpy of solution approaches 
a limiting value, i.e, the value in infinitely dilute solution. For hydrochloric acid this 
value of ∆H is given above in equation (S- 3). If we subtract the first equation 
(equation S-1) from the second equation (equation S-2) in the above set of 
equations, we obtain– 
HCl.25 aq. + 15 aq. → HCl.40 aq. 
∆H = [ –72.79 – (–72.03)] kJ / mol = – 0.76 kJ / mol 
This value (–0.76kJ/mol) of ∆H is enthalpy of dilution. It is the heat withdrawn 
from the surroundings when additional solvent is added to the solution. The 
enthalpy of dilution of a solution is dependent on the original concentration of the 
solution and the amount of solvent added. 
 
1) Enthalpy of atomization is denoted as … 
a) ∆aH0 
b) ∆dilH0 
c) ∆solH0 
d) ∆fusH0 
 
2) Enthalpy of solution denoted as … 
a) ∆aH0 
b) ∆dilH0 
c) ∆solH0 
d) ∆fusH0 
 
3) The importance of the Born-Haber cycle is that, the sum of the enthalpy 
changes round a cycle is … 
a) 1 
b) 0 
c) 4 
d)  2 
 
4) ….= ∆latticeH0 + ∆hydH0 
a) ∆aH0 
b) ∆dilH0 
c) ∆solH0 
d) ∆fusH0 
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5) The enthalpy of …. of a solution is dependent on the original concentration 
of the solution and the amount of solvent added. 
a) dilution 
b) combustion 
c) atomization        
d)  sublimation 
 
Question 45: 
Greater the degree of dissociation (a) of an acid or base, greater is its acidic or basic 
strength. The relative strengths of weak acids or bases are compared in terms of 
√Ka or √Kb. 
Weak electrolytes are dissociated to less extent in water. Dissociation constants 
depend upon temperature. 
The questions given (i) to (iv) consist of an assertion (A) reason (R). Choose the 
correct option. 

a) A and R both are correct and R is the correct explanation of A. 
b) A and R both are correct but R is not the correct explanation of A. 
c) A is true but R is false. 
d) A is false but R is true. 
 

i. Assertion: The dissociation constants of polybasic acids are in the order  
K1 > K2 > K3. 
Reason: The [H+] in first step of dissociation exerts common ion effect to 
decrease the second dissociation.  

ii. Assertion: The equilibrium constant is fixed and a characteristic for any 
given chemical reaction at a specified temperature. 
Reason: The composition of the final equilibrium mixture at a particular 
temperature depends upon the starting amount of reactants. 

iii. Assertion: The ionisation of hydrogen sulphide in water is low in the 
presence of hydrochloric acid. 
Reason: Hydrogen sulphide is a weak acid. 

iv. Assertion: When dilution increases, the degree of dissociation of weak 
electrolyte also increases. 
Reason: The degree of dissociation a is inversely proportional to 
concentration (c). When the dilution increases by 100 times, the dissociation 
increases by 10 times.  

 
Question 46: 
Le Chatelier’s principle is also known as the equilibrium law, used to predict the 
effect of change on a system at chemical equilibrium. This principle states that 
equilibrium adjusts the forward and backward reactions in such a way as to accept 



 
 
 

117 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

the change affecting the equilibrium condition. When factor-like concentration, 
pressure, temperature, inert gas that affect equilibrium are changed, the 
equilibrium will shift in that direction where the effects caused by these changes 
are nullified. This principle is also used to manipulate reversible reactions in order 
to obtain suitable outcomes. 
 
(i) Which one of the following conditions will favour the maximum formation of 
the product in the reaction? 

(a) Low temperature and high pressure 
(b) Low temperature and low pressure 
(c) High temperature and high pressure 
(d) High temperature and low pressure 
 

(ii) For the reversible reaction, the equilibrium shifts in forwarding direction 
 (a) by increasing the concentration of NH3(g) 
 (b) by decreasing the pressure 
 (c) by decreasing the concentrations of N2(g) and H2(g) 
 (d) by increasing pressure and decreasing temperature. 

 
 (iii) Favourable conditions for manufacture of ammonia by the reaction, 

(a) low temperature, low pressure and catalyst 
(b) low temperature, high pressure and catalyst 
(c) high temperature, low pressure and catalyst 
(d) high temperature, high pressure and catalyst 
 

Question 47: 
Under the effect of change of concentration on the direction of equilibrium, we 
have incidently come across with the following equilibrium which involves ions: 
                         Fe3+(aq) + SCN–(aq)→ [Fe(SCN)]2+(aq) 
There are numerous equilibria that involve ions only. In the following sections we 
will study the equilibria involving ions. It is well known that the aqueous solution 
of sugar does not conduct electricity. However, when common salt (sodium 
chloride) is added to water it conducts electricity. Also, the conductance of 
electricity increases with an increase in concentration of common salt. Michael 
Faraday classified the substances into two categories based on their ability to 
conduct electricity. One category of substances conduct electricity in their aqueous 
solutions and are called electrolytes while the other do not and are thus, referred 
to as nonelectrolytes. Faraday further classified electrolytes into strong and weak 
electrolytes. Strong electrolytes on dissolution in water are ionized almost 
completely, while the weak electrolytes are only partially dissociated. 
For example, an aqueous solution of sodium chloride is comprised entirely of 
sodium ions and chloride ions, while that of acetic acid mainly contains unionized 
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acetic acid molecules and only some acetate ions and hydronium ions. This is 
because there is almost 100% ionization in case of sodium chloride as compared 
to less than 5% ionization of acetic acid which is a weak electrolyte. It should be 
noted that in weak electrolytes, equilibrium is established between ions and the 
unionized molecules. This type of equilibrium involving ions in aqueous solution 
is called ionic equilibrium. Acids, bases and salts come under the category of 
electrolytes and may act as either strong or weak electrolytes. 
 
(i) What is degree of dissociation of strong electrolytes? 

(a) 1   (b) 0 
(c) Less than 1  (d) Greater than 1 
 

(ii) Can non electrolytes conduct electricity? 
(a) Yes   (b) No 
(c) Sometimes  (d) Cannot say 
 

(iii) All organic acids except sulfonic acid are ____________ electrolytes. 
(a) Weak   (b) Strong 
(c) Not   (d) Neither strong nor weak 
 

(iv) Which of the following may not be a strong electrolyte? 
(a) Hydrochloric acid  (b) Sulphuric acid 
(c) Nitric acid    (d) Ammonia 

 
Question 48: 
According to Arrhenius theory, acids are substances that dissociates in water to 
give hydrogen ions H+(aq) and bases are substances that produce hydroxyl ions 
OH–(aq). The ionization of an acid HX(aq) can be represented by the following 
equations: 

HX (aq)  → H+(aq) + X– (aq) 
or 

HX(aq) + H2O(l)→  H3O+(aq) + X–(aq) 
A bare proton, H+ is very reactive and cannot exist freely in aqueous solutions. 
Thus, it bonds to the oxygen atom of a solvent water molecule to give trigonal 
pyramidal hydronium ion, H3O+ {[H (H2O)]+}. 
In this chapter we shall use H+(aq) and H3O+(aq) interchangeably to mean the same 
i.e., a hydrated proton. 
Similarly, a base molecule like MOH ionizes in aqueous solution according to the 
equation: 

MOH(aq)→  M+(aq) + OH–(aq) 
The hydroxyl ion also exists in the hydrated form in the aqueous solution. 
Arrhenius concept of acid and base, however, suffers from the limitation of being 
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applicable only to aqueous solutions and also, does not account for the basicity of 
substances like, ammonia which do not possess a hydroxyl group. 
 
The questions given (i) to (iv) consist of an assertion (A) reason (R). Choose the 
correct option. 

a) A and R both are correct and R is the correct explanation of A. 
b) A and R both are correct but R is not the correct explanation of A. 
c) A is true but R is false. 
d) A is false but R is true. 

 
i. Assertion: HCl is an Arrhenius acid. 

Reason: HCl will yield hydronium ions as the only positive ions in solution. 
ii. Assertion: A weak base ionizes only partially. 

Reason: Insoluble bases give less OH− ions because they won't dissolve 
completely. 

iii. Assertion: C2H5OH is not an Arrhenius base. 
Reason:  C2H5OH donates its OH− in aqueous solutions. 

iv. Assertion: It is difficult to distinguish the strengths of the strong acids such 
as HCl, H2SO4, HNO3, HBr, HI or HClO4 in dilute aqueous solutions. 
Reason:   In dilute aqueous solution all strong acids donate a proton to water 
and are essentially 100% ionised to produce a solution containing H3O+ ions 
plus the anions of strong acid. 

 
Question 49: 
According to Brönsted-Lowry theory, acid is a substance that is capable of donating 
a hydrogen ion H+ and bases are substances capable of accepting a hydrogen ion, 
H+. In short, acids are proton donors and bases are proton acceptors. 
Consider the example of dissolution of NH3 in H2O represented by the following 
equation: 

NH3 (aq)  + H2O(l)   =  NH4+ (aq)+ OH-(aq) 
Base              acid          conjugate    conjugate 

                                   acid              base 
The basic solution is formed due to the presence of hydroxyl ions. In this reaction, 
water molecule acts as proton donor and ammonia molecule acts as proton 
acceptor and are thus, called Lowry-Brönsted acid and base, respectively. In the 
reverse reaction, H+ is transferred from NH4+ to OH–. In this case, NH4+ acts as a 
Bronsted acid while OH– acted as a Brönsted base. The acid-base pair that differs 
only by one proton is called a conjugate acid-base pair. Therefore, OH– is called the 
conjugate base of an acid H2O and NH4+ is called conjugate acid of the base NH3. If 
Brönsted acid is a strong acid then its conjugate base is a weak base and vice versa. 
It may be noted that conjugate acid has one extra proton and each conjugate base 
has one less proton. 
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The questions given (i) to (iv) consist of an assertion (A) reason (R). Choose the 
correct option. 

a) A and R both are correct and R is the correct explanation of A. 
b) A and R both are correct but R is not the correct explanation of A. 
c) A is true but R is false. 
d) A is false but R is true. 

i. Assertion: HCO3− can act as a Bronsted acid or Bronsted base. 
Reason: HCO3− can donate a proton to form CO32−or accept a proton to form 
H2CO3 

ii. Assertion: Acetate ion is a stronger Bronsted base than Cl− 
Reason: Acetic acid is a stronger Bronsted acid than HCl. 

iii. Assertion: Weak acids have very strong conjugate bases while strong acids 
have conjugate bases.     
Reason: Conjugate acid - base pair differ only by one proton. 

iv. Assertion:   Cl− is the conjugate base of HCl. 
Reason:  A conjugate base is formed once a Bronsted-Lowry acid accepts a 
proton. 

 
Question50: 
G.N. Lewis in 1923 defined an acid as a species which accepts electron pair and 
base which donates an electron pair. As far as bases are concerned, there is not 
much difference between Brönsted-Lowry and Lewis concepts, as the base 
provides a lone pair in both the cases. However, in Lewis concept many acids do 
not have proton. A typical example is reaction of electron deficient species BF3 with 
NH3. BF3 does not have a proton but still acts as an acid and reacts with NH3 by 
accepting its lone pair of electrons. The reaction can be represented by, 

BF3 + :NH3  → BF3:NH3 
Electron deficient species like AlCl3, Co3+, Mg2+ etc. can act as Lewis acids while 
species like H2O, NH3, OH– etc. which can donate a pair of electrons, can act as Lewis 
bases. 
 
(i) Which of the following is a Lewis base? 
(a) PF3 (b) BF3 (c) SiF4  (d) CF4 
 
(ii) An aqueous solution of which of the following compounds will act as the best 
conductor of electricity? 
(a) NH3 (b) HCl (c) CH3COOH (d) Fructose 
 
(iii) Which of the following is not a Lewis base? 
(a) NH3  (b) H2O  (c) OH–  (d) BF3 
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(iv)Which of the following is a Lewis acid? 
(a) (CH3)3P  (b) (CH3)2O  (c) (CH3)3B  (d) (CH3)3N 
 
(v) Which of the following is not a Lewis base? 
(a) PF3 (b) BF3 (c) F–  (d) CO 
 
Question 51: 
Some substances like water are unique in their ability of acting both as an acid and 
a base. In presence of an acid, HA it accepts a proton and acts as the base while in 
the presence of a base, B it acts as an acid by donating a proton. In pure water, one 
H2O molecule donates proton and acts as an acid and another water molecules 
accepts a proton and acts as a base at the same time. The following equilibrium 
exists: 
                   H2O(l) + H2O(l) = H3O+(aq) + OH–(aq) 
                    acid         base       conjugate    conjugate 

        acid                base 
The dissociation constant is represented by, 

K = [H3O+] [OH] / [H2O] 
The concentration of water is omitted from the denominator as water is a pure 
liquid and its concentration remains constant. [H2O] is incorporated within the 
equilibrium constant to give a new constant, Kw, which is called the ionic product 
of water. 

Kw = [H+][OH–] 
The concentration of H+ has been found out experimentally as 1.0 × 10–7 M at 298 
K and as dissociation of water produces equal number of H+ and OH– ions, the 
concentration of hydroxyl ions, [OH–] = [H+] = 1.0 × 10–7 M. 
Thus, the value of Kw at 298K, 

Kw = [H3O+][OH–] = (1 × 10–7)2 = 1 × 10–14 M 
 

(i) The ionic product of water at 25°C is 10–14. Its ionic product at 90°C will be, 
(a) 1 × 10–14  (b) 1 × 10–16  
(c) 1 × 10–20  (d) 1 × 10–12 

 
(ii) If the degree of ionization of water be 1.8 × 10-9 at 298 K. Its ionization 
constant will be 

(a) 1.8 × 10-16 (b) 1 × 10-14 
(c) 1 × 10-16  (d) 1.67 × 10-14 

 
(iii) If an aqueous solution at 25°C has twice as many OH– as pure water its pOH 
will be 

(a) 6.699  (b) 7.307  (c) 7  (d) 6.98 
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(iv)What is the pKW at 298 K? 
(a) 1  (b)  7   (c) 0 (d) 14 

 
Question 52: 
Hydronium ion concentration in molarity is more conveniently expressed on a 
logarithmic scale known as the pH scale. The pH of a solution is defined as the 
negative logarithm to base 10 of the activity (aH+) of hydrogen ion. In dilute 
solutions (< 0.01 M), activity of hydrogen ion (H+) is equal in magnitude to molarity 
represented by [H+]. It should be noted that activity has no units and is defined as: 

= [H+] / mol L–1 
From the definition of pH, the following can be written, 

pH = – log aH+ = – log {[H+] / mol L–1} 
Thus, an acidic solution of HCl (10–2 M) will have a pH = 2. Similarly, a basic solution 
of NaOH having [OH–] =10–4M and [H3O+] =10–10 M will have a pH = 10.  
At 25 °C, pure water has a concentration of hydrogen ions, [H+] = 10–7 M.  
Hence, the pH of pure water is given as: pH = –log(10–7) = 7 
Acidic solutions possess a concentration of hydrogen ions, [H+] > 10–7 M, while 
basic solutions possess a concentration of hydrogen ions, [H+] < 10–7 M. thus, we 
can summarise that  
        Acidic solution has pH < 7 
        Basic solution has pH > 7 
        Neutral solution has pH = 7 
Now again, consider the equation at 298 K Kw = [H3O+] [OH–] = 10–14 
Taking negative logarithm on both sides of equation, we obtain 
–log Kw = – log {[H3O+] [OH–]}  

    = – log [H3O+] – log [OH–] 
    = – log 10–14 

  pKw = pH + pOH = 14  
Note that although Kw may change with temperature the variations in pH with 
temperature is so small that we often ignore it.  
 
The questions given (i) to (iii) consist of an assertion (A) reason (R). Choose the 
correct option. 

a) A and R both are correct and R is the correct explanation of A. 
b) A and R both are correct but R is not the correct explanation of A. 
c) A is true but R is false. 
d) A is false but R is true. 
 

i. Assertion: A basic solution has more hydrogen ions than an acidic solution. 
Reason: pH is defined as the −log[H+]. 

ii. Assertion: pH of pure water increases with increase in temperature. 
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Reason: degree of dissociation of water increases with increases in 
temperature. 

iii. Assertion: The pH of NH4Cl solution in water is less than 7 and pH of 
CH3COONa solution is more than 7. 
Reason: NH4Cl is a salt of weak base NH4OH and strong acid HCl whereas 
CH3COONa is a salt of a weak acid CH3COOH and strong base NaOH 

  
Question 53: 
Consider an example of acetic acid dissociation equilibrium represented as: 

CH3COOH(aq) ⇌ H+(aq) + CH3COO– (aq) 
or HAc(aq) ⇌ H+ (aq) + Ac– (aq) 

Ka ⇌ [H+][Ac– ] / [HAc] 
Addition of acetate ions to an acetic acid solution results in decreasing the 
concentration of hydrogen ions, [H+]. Also, if H+ ions are added from an external 
source then the equilibrium moves in the direction of undissociated acetic acid i.e., 
in a direction of reducing the concentration of hydrogen ions, [H+]. This 
phenomenon is an example of common ion effect. It can be defined as a shift in 
equilibrium on adding a substance that provides more of an ionic species already 
present in the dissociation equilibrium. Thus, we can say that common ion effect is 
a phenomenon based on the Le Chatelier’s principle. 
 
(i) The following equilibrium exists in aqueous solution 
        CH3COOH⇌CH3COO- + H+ 
         If dilute HCl is added: 

a) Acetate ion concentration will increase 
b) Acetate ion concentration will decrease 
c) The equilibrium constant will decrease 
d) The equilibrium constant will increase. 

 
(ii) Role of NH4Cl in qualitative analysis of third group cations 

a) to provide basic medium 
b) to provide acidic medium 
c) to increase the degree of dissociation of NH4OH 
d) to suppress the degree of dissociation of NH4OH 

 
(iii) In which of the following will the solubility of AgCl be the minimum? 

a) 0.1 M NaNO3 b) Water 
c) 0.1 M NaCl  d) 0.1 M NaBr 

 
(iv)The dissociation of NH4OH can be suppressed by the addition of 

a) NH4Cl   b) NH4NO3 
c) NaOH   d) All of the above 
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 (v) Common Ion effect can be used in which of the following cases? 

a) cloth making   b) alcohol purification 
c) quantitative analysis  d) qualitative analysis 

 
 
Question 54: 
Many body fluids e.g., blood or urine have definite pH and any deviation in their 
pH indicates malfunctioning of the body. The control of pH is also very important 
in many chemical and biochemical processes. Many medical and cosmetic 
formulations require that these be kept and administered at a particular pH. The 
solutions which resist change in pH on dilution or with the addition of small 
amounts of acid or alkali are called Buffer Solutions. Buffer solutions of known pH 
can be prepared from the knowledge of pKa of the acid or pKb of base and by 
controlling the ratio of the salt and acid or salt and base. A mixture of acetic acid 
and sodium acetate acts as buffer solution around pH 4.75 and a mixture of 
ammonium chloride and ammonium hydroxide acts as a buffer around pH 9.25.  
 
(i) Which of the following is not an acidic buffer? 
     a) Acetic Acid- Sodium Acetate 
     b) Boric Acid – Borax 
     c) Ammonium Hydroxide – Ammonium Chloride 
     d) All are acidic buffers 
 
(ii) pH of buffer solution depends upon the concentration of 
a) Acid (H+) only 
b) Conjugate base (OH-) only 
c) Salt 
d) Acid (H+) and Conjugate base (OH-) 
 
(iii) pH can be kept constant with the help of 
a) Saturated solution 
b) Unsaturated solution 
c) Buffer solution 
d) Super saturated solution 
 
(iv)The buffers present in blood contain 
a) HCO3 - 
b) Hemoglobin 
c) H2PO4- 
d) All of above 
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(v) Buffer solution is destroyed when _____________ 
   a) addition of weak base 
   b) addition of strong acid or base 
   c) addition of weak acid 
   d) addition of a salt 

 
Assertion -Reason Question 
 
In the following questions, two statements are given one is Assertion and other is 
reason. Select the correct answer for these questions from a, b c and d as given 
below; 

a) both assertion and reason are correct statements and reason is correct 
explanation of assertion. 

b) both assertion and reason are correct statements and reason is not correct 
explanation of assertion. 

c) Assertion is correct but reason is incorrect statement. 
d) Assertion is incorrect but reason is correct statement. 

 
 
Question 55: 

Assertion: The equilibrium constant is fixed and is characteristic of any given 
chemical reaction at a specified temperature. 
Reason: The composition of the final equilibrium mixture at a particular 
temperature depends upon the starting amount of reactants. 
 

Question 56: 
Assertion: A catalyst does not influence the values of the equilibrium 
constant. 
Reason: Catalyst influence the rate of both forward and backward reactions 
equally. 
 

Question 57: 
Assertion: The reaction H2(g) + I2(g) → 2HI(g) shifts to the right side on 
increasing pressure. 
Reason: When pressure increase, equilibrium shifts towards less number of 
gaseous moles. 
 

Question 58: 
Assertion: The addition of HCl to CH3COOH decrease the ionization of 
CH3COOH. 
Reason: Due to common ion effect, ionization decreases. 
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Question 59: 
Assertion: A solution containing a mixture of ammonium hydroxide and 
ammonium acetate maintains a constant value of small amount of acid or 
alkali. 
Reason: A solution containing a mixture of ammonium hydroxide and 
ammonium acetate acts as a buffer. 
 

Question 60: 
Assertion: Aqueous solution of sodium acetate is acidic. 
Reason:  Acidic or basic nature of a salt solution of a salt of weak acid and 
weak base depends on Ka and Kb value of acid and base forming it . 
 

Question 61: 
Which of the following cannot act both as a bronsted acid and as a bronsted base? 
a) HCO3 - b) NH3 c) Cl-  d) HSO4- 
 
Question 62: 
What will be pH of a solution when 0.1 M HCl and 0.1 M NaOH are mixed in equal 
volumes? 
a) 1  b) 2  c) 7  d) 14 
 
Question 63: 
If the chemical reaction is: aA+bB→ cC+dD and K is the equilibrium constant. 
Then what is the equilibrium constant of the reaction naA+nbB→ncC+ndD? 
a)K  b)nK  c)Kn  d)K/n 
 
Question 64: 
On increasing the concentration of reactants in a reversible reaction, then 
equilibrium constant will  
a) depend on the concentration b) increase 
c) unchanged     d) decrease 
 
Case study based questions  
Arrhenius acids give H+ ion in aqueous solution whereas bases give OH- in aqueous 
solution. Bronsted acids are proton donor whereas bronsted bases are proton 
acceptors. Acids on donating proton form conjugate base while bases form 
conjugate acids after accepting proton . Buffer solution is a solution whose pH does 
not change by adding small amount of acid or base. pH of buffer solution can be 
calculated with the help of Henderson ‘s equation. Solubility product is product of 
concentration of ions and precipitation occurs only when ionic product becomes 
greater than solubility product at a given temperature. Basic radicals are classified 
in seven groups in increasing order of solubility product. So, law of precipitation 
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and common ion effect are used to get precipitate of desired ion in its allotted 
group for e.g. in second group hydrogen sulphide gas is passed in acidic medium 
while in fourth group, it is passed in basic medium. 
 
Question 65: 
Write conjugate acid and base of ammonia? 
 
Question 66: 
Among following which is lewis acid? 
NH3, Cl-, ZnCl2, H2O 
 
Question 67: 
Why is ammonium chloride is added before ammonium hydroxide in group III 
analysis? 
 
Question 68: 
Write example of neutral buffer? 
 
Question 69: 
What is law of precipitation? 
 
Question 70: 
What is difference between solubility product and ionic product? 
 
Question 71: 
Read the given passage and answer the following questions:  
Chemistry deals with varieties of matter and change of one kind of matter into the 
other. Transformation of matter from one kind to another occurs through various 
types of reactions. One important category of such reactions is Redox reactions. 
Originally, the term “oxidation” is used to describe the addition of oxygen to an 
element or a compound. Because of the presence of dioxygen in the atmosphere 
(20%), many elements combine with it and this is the principal reason why they 
commonly occur on the earth in the form of their oxides.  
Oxidation & reduction are complementary to each other, one cannot take place 
alone. So, both oxidation and reduction will occur simultaneously. It is obvious that 
if a substance takes electrons there must be another substance to give up these 
electrons.  
a) Which one of the following reactions involves oxidation-reduction? 

(i) H2 + Br2 → 2HBr 
(ii) NaBr + HCl → NaCl + HBr 
(iii) HBr + AgNO3 → AgBr + HNO3 
(iv) 2NaOH + H2SO4 → Na2SO4 + 2H2O 
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b) In reaction, 4Na + O2 → 2Na2O, sodium behaves as – 

(i) Oxidizing agent 
(ii) Reducing agent 
(iii) Both 
(iv) None of these 

 
c) The correct order of electron releasing tendency of the metals Cu, Zn and Ag is 
in the order- 

(i) Ag> Zn> Cu 
(ii) Zn> Ag> Cu 
(iii) Cu> Zn> Ag 
(iv) Zn> Cu> Ag 

 
d) In the redox reaction, MnO4- + 8H+ + 5Br- → Mn2+ + 4H2O + 5/2 Br2, which one 
is the reducing agent?   

(i) H+  (ii) MnO4-  (iii) Br-  (iv) Mn2+ 
 

 
Question 72: 
Read the given passage and answer the following questions:  
Oxidation number for an element is the arbitrary charge present on one atom when 
all other atoms bonded to it are removed. For example, if we consider a molecule 
of HCl, the Cl atom is more electronegative than H-atom, therefore, the bonded 
electrons will go with more electronegative chlorine atom resulting in the 
formation of H+ and Cl- ions. So, oxidation of H and Cl in HCl are +1 and -1 
respectively.  
 
a) In which of the following compounds oxygen has the highest oxidation state 
and in which it has lowest oxidation state? 

(i)        Highest = H2O2, Lowest = KO2 
(ii) Highest = KO2, Lowest = H2O2 
(iii) Highest = OF2, Lowest = KO2 
(iv) Highest = OF2, Lowest = O2F2 

 
b) Which reaction involves neither oxidation nor reduction? 

(i) CrO42- → Cr2O72- 
(ii) Cr → CrCl3 
(iii) 2S2O32- → S4O62- 
(iv) Na → Na+ 
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c) Oxidation state of oxygen in H2O2 is- 
(i) 1/2 
(ii) -2 
(iii) -1 
(iv) +2 

 
d) Which of the following involves transfer of five electrons? 

(i) CrO42- → Cr3+ 
(ii) MnO4- → Mn2+ 

(iii) Cr2O72- → 2Cr3+ 

(iv) MnO42- → MnO2 

 
 
Question 73: 
Read the given passage and answer the following questions:  
Disproportionation reactions are special type of redox reaction. In a 
disproportionation reaction, an element in one oxidation state is simultaneously 
oxidised and reduced. One of the reacting substances always contains an element 
that can exist in at least three oxidation states. The element in the reactant is in the 
intermediate oxidation state and both higher and lower oxidation states of that 
element are formed in the reaction. 
a) In the following reaction- 4P + 3KOH + 3H2O → 3KH2PO2 + PH3 

(i) Phosphorus is oxidised only 
(ii) Phosphorus is reduced only 
(iii) Potassium is oxidized 
(iv) Phosphorus is both oxidised and reduced 

 
b) If Cl2 is passed through hot aq. NaOH , the products formed have Cl in different 
oxidation states. These are indicated as-  

(i) -1 and +1 
(ii) -1 and +5 
(iii) +1 and +5 
(iv) -1 and +3 

 
c) Which one of the following reactions involves disproportionation? 

(i) 2H2SO4 + Cu → CuSO4 + 2H2O + SO2 
(ii) As2O3 + 3H2S  → As2S3 + 3H2O 
(iii) 2KOH + Cl2 → KCl + KOCl + H2O 
(iv) Ca3P2 + 6 H2O → 3Ca(OH)2 + 2PH3 
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d) Which of the following will act as an oxidizing agent as well as a reducing 
agent? 

(i) SO2 
(ii) SO3 
(iii) H2SO4 
(iv) H2S 
 

Question 74: 
Read the given passage and answer the following questions:  
There are two methods for balancing a redox reaction – Oxidation number method 
and half reaction method.  
Oxidation Number method involves writing correct formula for each reactant and 
product. Then, assigning the oxidation number of each elements and identifying 
the atoms which undergo change in oxidation number, followed by calculation of 
the change in oxidation number per atom and equating them by multiplying with 
suitable coefficients. Then, balancing all the atoms except oxygen and hydrogen. 
Finally, equating the ionic charges on both sides of the equation by adding H+ or 
OH– ions on the appropriate side and balancing H-atoms by adding water (H2O) 
molecules to the reactants or products.  
a) Consider the following reaction-  

xMnO4- +yC2O42- + zH+ → xMn2+ + 2yCO2 + z/2 H2O, the value of x, y and z in 
the reaction respectively are-  

(i) 5, 2 and 16 
(ii) 2, 5 and 16 
(iii) 2, 5 and 8 
(iv) 5, 2 and 8 

 
b) The coefficients of I-, IO3- and H+ in the redox reaction-  

I- + IO3- +  H+ → I2 + 2H2O, in the balanced form, respectively are-  
(i) 5, 1, 6 
(ii) 1, 5, 6 
(iii) 6, 1, 5 
(iv) 5, 6, 1 

 
c) For the reaction, I- + ClO3- + H2SO4 → Cl- + HSO4- + I2. The correct statement(s) 
in the balanced equation is/are –  

(1) Stoichiometric coefficient of HSO4- is 6 
(2) Iodide is oxidized 
(3) Sulphur is reduced 
(4) H2O is one of the products 
(i) 1 and 2      (ii) 2 and 4        (iii) 1, 2 and 4        (iv) 1,3 and 4 
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d) In the equation, CrO42- + SO32- → Cr(OH)4- + SO42- , the oxidation number of Cr 
changes from- 

(i) +6 to +4               (ii) +6 to +3                 (iii) +8 to +4          (iv) +4 to +3 
 
Question 75: 
Read the given passage and answer the following questions: 
Corrosion is one of the most common phenomena that we observe in our daily 
lives.  We all have noticed that some objects made of iron are covered with an 
orange or reddish-brown coloured layer at some point in time. The formation of 
this layer is the result of a chemical process known as rusting, which is a form of 
corrosion. 
Corrosion, in general, is a process through which refined metals are converted into 
more stable compounds such as metal oxides, metal sulphide or metal hydroxides. 
Likewise, the rusting of iron involves the formation of iron oxides via the action of 
atmospheric moisture and oxygen. If we look at the science behind corrosion then 
we can say that it is a spontaneous/ irreversible process wherein the metals turn 
into a much stable chemical compound like oxides, sulphides, hydroxides, etc. 

 
a) Which of the following methods is not used for the prevention of corrosion? 

(i) Greasing 
(ii) Painting 
(iii) Galvanizing 
(iv) Heating 

 
b) Presence of following two major factors cause iron to rust- 

(i) Air & oxygen 
(ii) Oxygen, carbon dioxide & water 
(iii) Water & carbon dioxide 
(iv) Carbon dioxide & air 

 
c) Which of the following is the overall reaction of the rusting…? 

(i)      2Fe → 2Fe2+ + 2e- 
(ii) 2Fe + O2 + 4H+ → 2Fe2+ + 2H2O 
(iii) O2 + 4H+ + 4e- → 2H2O 
(iv) H2O → H+ + OH- 

 
d) Which of the following statements regarding corrosion is true? 

(i) Corrosion does not depend on the reactivity of the metal. 
(ii) Presence of impurities does not affect the rate of corrosion. 
(iii) Strains in metals affect the rate of corrosion. 
(iv) Presence of electrolytes does not affect the rate of corrosion. 
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ASSERTION AND REASONING TYPE QUESTIONS:  
Directions: These questions consist of two statements, each printed as Assertion 
and Reason. While answering these questions, you are required to choose any one 
of the following four responses. 
 

(a) If both Assertion and Reason are correct and the Reason is a correct 
explanation of the Assertion. 
(b) If both Assertion and Reason are correct but Reason is not a correct 
explanation of the Assertion. 
(c) If the Assertion is correct but Reason is incorrect. 
(d) If both the Assertion and Reason are incorrect. 

 
Read the given passage and answer the following questions:  
Redox reactions find applications in electrode processes in electrochemical cells. 
An electrochemical cell (Galvanic cell) is a device that converts chemical energy of 
a redox reaction to electrical energy. Any electrochemical cell contains two 
electrodes – anode and cathode. The electrode at which oxidation takes place is the 
anode and the other electrode at which reduction occurs is the cathode. An 
example for electrochemical is Daniel cell. It contains a Zn rode dipped in 
ZnSO4 solution and Copper rode dipped in CuSO4 solution. 
 
Question 76: 
Assertion: Galvanised iron does not rust. 
Reason: Zinc has a more negative electrode potential than iron. 
 
Question 77: 
Assertion: In an electrochemical cell anode and cathode are respectively negative 
and positive electrodes. 
Reason: At anode oxidation takes place and at cathode reduction takes place. 
 
Question 78: 
Assertion: Salts like KCl, KNO3 i.e., inert electrolytes are used in salt bridge. 
Reason: An inert electrolyte can easily be filled in the inverted U tube. 
 
Question 79: 
Assertion: Silver nitrate solution becomes bluish when copper rod is placed in it. 
Reason: Copper is more electropositive than silver. 

 
Question 80: 
Assertion: The decomposition of hydrogen peroxide to form water and oxygen is 
an example of disproportionation reaction. 



 
 
 

133 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

Reason: The oxygen of peroxide is in –1 oxidation state and it is converted to zero 
oxidation state in O2 and –2 oxidation state in H2O. 
 
Question 81: 
The increasingly large number of organic compounds identified with each passing 
day, together with the fact that many of these compounds are isomers of other 
compounds, requires that a systematic nomenclature system be developed. Just as 
each distinct compound has a unique molecular structure which can be designated 
by a structural formula, each compound must be given a characteristic and unique 
name. The IUPAC nomenclature system is a set of logical rules devised and used by 
organic chemists to circumvent problems caused by arbitrary nomenclature. 
Knowing these rules and given a structural formula, one should be able to write a 
unique name for every distinct compound. In general, an IUPAC name will have 
three essential features: 
 

• A root or base indicating a major chain or ring of carbon atoms found in the 
molecular structure. 

• A suffix or other element(s) designating functional groups that may be 
present in the compound. 

• Names of substituent groups, other than hydrogen, that complete the 
molecular structure. 
 

(i) The correct decreasing order of priority for the functional groups of 
organic compounds in the IUPAC system of nomenclature is: 
 

a) –COOH, –SO3H, –CONH2, –CHO 
b) –SO3H, –COOH, –CONH2, –CHO 
c) –CHO, –COOH, –SO3H, –CONH2 
d) –CONH2, –CHO, –SO3H,–COOH 

 
(ii) The IUPAC name of CH3 –CH=CH–C≡CH is: 

a) pent-3-en-1-yne 
b) pent-3-en-4-yne 
c) pent-2-en-4-yne 
d) pent-2-en-3-yne 

 
(iii) The I.U.P.A.C. name of 

 
a) 3-Methyl cyclohexene 
b) 1-methyl cylohex-2-ene. 
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c) 6-methyl cyclohexene 
d) 1-methyl cyclohex5-ene. 

 
(iv) The I.U.P.A.C. name of the following compound is 

 
a) 3-Ethyl-2-hexene 
b) 3-Propyl-2-bexene 
c) 3-Propyl-3-hexene 
d) 4-Ethyl-4-hexene 

 
(v) The number and type of bonds between two carbon atoms in CaC2 are 

a) One sigma (σ) and one pi (π) bonds 
b) One sigma (σ) and two pi (π) bonds 
c) One sigma (σ) and one and half pi (π) bonds 
d) One sigma (σ) bond 

 
Question 82: 
Isomerism in organic chemistry is a phenomenon shown by two or more organic 
compounds having the same molecular formula but different properties due to 
difference in arrangement of atoms along the carbon skeleton (structural 
isomerism) or in space (Stereo isomerism). The chart summarizes the types of 
isomerism, and we will discuss only structural isomerism in greater detail. 

(i) Different structures generated due to rotation about C-C axis of an 
organic molecule are example of: 

a) Geometrical isomerism 
b) Conformational isomerism 
c) Optical isomerism 
d) Structural isomerism 

 
(ii) The type of isomerism not found in alkenes is: 

a) Chain isomerism 
b) Geometrical isomerism 
c) Metamerism 
d) Position isomerism 

(iii) Which of the following compounds will exhibit geometrical isomerism? 
a) 1-pheny1-2-butene 
b) 3-phenyl-1-butene 
c) 2-phenyl-1-butene 
d) 1,1-diphenyl-1-propene 
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(iv) Out of the following which one has the least hindered rotation about 
carbon-carbon bond. 

a) Ethane 
b) Ethylene 
c) Acetylene 
d) Hexachloroethane 

(v) The Number of structural isomers for C6H14 is 
a) 3 
b) 4 
c) 5 
d) 6 

 
Question 83: 
Reaction Intermediates: Reaction intermediates in organic chemistry refers to the 
high-energy, highly reactive, as well as short-lived molecule in a chemical reaction. 
Reaction intermediates are formed when a covalent bond breaks either in 
homolytic (symmetrical fission) or in heterolytic (unsymmetrical fission) way. 
 
Homolytic fission: The neutral chemical species which contain an odd or unpaired 
electron and which are produced by homolytic fission of covalent bonds are called 
free radicals. Homolytic fission usually occurs in non-polar bonds and is favoured 
by high temperature, ultraviolet radiations and by the presence of radical 
indicators such as peroxides. 
 
Heterolytic fission: When a covalent bond joining two atoms A and B breaks in such 
a way that both the electrons of the covalent bond are taken away by one of the 
bonded atoms, the mode of bond cleavage is called heterolytic fission. Heterolytic 
fission results in the formation of charged species i. e. cation and anion. It usually 
occurs in polar covalent bond and is favoured by polar solvents. 

 
(i) Homolytic fission of C-C bond in ethane gives an intermediate in which 

carbon is: 
a) sp3 hybridised 
b) sp2 hybridised 
c) sp-hybridised 
d) sp3d- hybridized 

 
(ii) The most stable free radical among the following is: 

a) C6H5CH2CH2 
b) C6H5CHCH3 
c) CH3CH2 
d) CH3CHCH3 
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(iii) The hybridisation of carbanion is 

a) sp 
b) sp2 
c) sp3 
d) sp3d 
 

(iv) The geometry of carbanion is 
a) Pyramidal 
b) Linear 
c) Tetrahedral 
d) Trigonal planar 
 

(v) Which of the following carbanion is least stable? 
a) 10 
b) 20 
c) 30 
d) :-CH3 

 
Question 84: 
The species that attacks a substrate molecule or intermediate and forms a product 
is called attacking reagent. It is of two types: 
Electrophilic reagent or electrophiles 
Nucleophilic reagent or nucleophiles 
Thus, electrophiles and nucleophiles are those types of chemical species that either 
donate or accept electrons to form a new chemical bond. Meanwhile, the reaction 
mechanism occurring between electron donors and acceptors are best described 
by concepts of electrophile and nucleophile. These are the most important 
concepts in organic chemistry. The word electrophile is made from “electro” 
derived from electron and “phile” which means loving. Any molecule, ion or atom 
that is deficient in electron in some manner can act as an electrophile. In other 
words, the reagent which attacks the negative of the molecule or loves electrons is 
called electrophile. They are generally positively charged or are neutral species 
(electron-deficient molecules) with empty orbitals. Electrophiles can accept a 
couple of electrons. The word nucleophile is made from two words “Nucleo” 
derived from the nucleus and “phile” which means loving. Species that attacks the 
positive side of the substrate or loves nucleus are called nucleophiles. 

(i) Which of the following can act as an electrophile? 
a) CN– 
b) OH– 
c) H2O 
d) BF3 
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(ii) Which of the following is not an electrophile? 
a) (CH3)4N+ b) Cl2 
c) HBr  d) Br2 

 
(iii) Which of the following statement is incorrect about electrophiles? 

a)  Electrophiles are positively charged or neutral species having 
vacant orbitals 

b)  The electrophiles are attacked by the most electron-populated part 
of one nucleophile 

c)  species that do not satisfy the octet rule such as carbenes and 
radicals are electrophiles 

d)  Electrophiles are Lewis base 
 

(iv) Which of the following statements is true about ammonia and water? 
a) ammonia is less basic and less nucleophilic than water 
b) ammonia is less basic but more nucleophilic than water 
c) ammonia is more basic but less nucleophilic than water 
d) ammonia is more basic and more nucleophilic than water 
 

(v) The ortho/para-directing group among the following is 
a) COOH b) CN  c) COCH3 d) NHCOCH3 

 
Question 85: 
In case of organic compounds. There are several methods of purification of organic 
compounds. The choice of method, however, depends upon the nature of substance 
(whether solid or liquid). It also depends on the type of impurities present in it. We 
commonly use these methods for purification of substances: 

• Simple crystallisation 
• Fractional crystallisation 
• Sublimation 
• Simple distillation 
• Fractional distillation 
• Distillation under reduced pressure 
• Steam distillation 
• Azeotropic distillation 
• Chromatography 
 

(i) Which of the following process is not used for the preparation of solid 
impurities? 

a. Distillation b. Sublimation c. Crystallisation d. Vapouristaion 
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(ii) In Kjeldahl’s method, the nitrogen present in organic compound is 
quantitatively converted into 
a. Ammonium chloride 
b. Ammonium sulphate 
c. Ammonium Phosphate 
d. Ammonia 

 
(iii) The purification method where solids change into vapours without 

passing into liquid state is called 
a. Sublimation 
b. Crystallisation 
c. Distillation 
d. Differential extraction 

 
(iv) What forms the basis of distillation 

a. Difference in melting point 
b. Difference in solubility 
c. Difference in pressure 
d. Difference in boiling point 

 
(v) Which is not used as an adsorbent in adsorption chromatography 

a. Silica gel 
b. Alumina 
c. Potassium permanganate 
d. Starch 

 
Question 86: 
Elemental analysis of a compound is the process by which a sample is analysed to 
determine elements present and in what quantity. Elemental analysis can be 
categorized as being qualitative or quantitative. In quantitative estimation, 
Elemental analysis can provide vital information about the composition of a 
sample. All organic compounds contain some level of carbon and hydrogen and 
many of them also contain nitrogen. The most common method of elemental 
analysis is CHNSO elemental analysis. The methodology used by CHNSO analysis 
requires high-temperature combustion in an environment rich in oxygen. The 
technique, based on the Pregl-Dumas method, carries out combustion under both 
static and dynamic conditions to produce gases which are then passed through 
absorbent traps to reduce the sample to just carbon dioxide, water, nitrogen, and 
sulphur dioxide. 
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(i) Quantitative measurement of nitrogen in an organic compound is done 
by the method: 

a.  Berthelot method 
b.  Lassaigne method 
c.  Carius method 
d.  Kjehldahl method 
 

(ii) Carbon and Hydrogen are detected quantitatively by heating with 
a. Carbon dioxide 
b. Copper (II) oxide 
c. Magnesium oxide 
d. Sulphur dioxide 

 
(iii) In the estimation of Sulphur, the organic compound is heated in Carius 

tube with 
a. Sodium hydroxide 
b. Sodium peroxide 
c. Potassium hydroxide 
d. Calsium chloride 

 
(iv) Duma’s method is applied for the estimation of 

a. nitrogen 
b. sulphur 
c. chlorine 
d. hydrogen 

 
(v) In the estimation of nitrogen, the organic compound is heated with 

excess of 
a. Concentrated hydrochloric acid 
b. Dilute hydrochloric acid 
c. Concentrated sulphuric acid 
d. Dilute sulphuric acid 

 
Question 87: 
Lassaigne’s test is used for the detection of elements: Nitrogen (N), Sulphur (S), 
Chlorine (Cl), Bromine (Br) and Iodine (I). This test involves following two steps. 
 
i) preparation of sodium fusion extract (SFE): A small amount of organic substance 
is fused with a small quantity of sodium metal in a fusion tube. The red-hot fusion 
tube is then plunged into distilled water and the contents are boiled for a few 
minutes, then cooled and filtered. then cooled and filtered. The filtrate obtained is 
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called sodium fusion extract (SFE) or Lassaigne’s extract. It is usually alkaline. If it 
is not alkaline, a few drops of NaOH solution may be added to make it alkaline. 
 
ii) Detection of elements using SFE: This obtained SFE is used to detect the 
presence of elements like N, S ,Cl, Br & I. The elements in the organic compound 
react with sodium during fusion reaction as follows: 

Na + C + N ------------> NaCN       (if N is present) 
2Na + S ----------------> Na2S       (if S is present) 
Na + S + C + N --------> NaSCN   (if both N & S are present & insufficient amount 

of Na is used) 
Na + X -------------------> NaX       (If halogens are present)  Where X = Cl/Br/I 
Hence SFE may contain any of or all of ionic forms of respective elements. 

 
(i) Sodium nitroprusside test for detection of sulphur in organic 

compound results in formation of deep violet coloured solution. This 
colour is due to formation of: 

a) [Fe(CN)5NO]2- 
b) [Fe(CN)5NO]4- 
c) [Fe(CN)5NOS]4- 
d) [Fe(SCN)]2+ 

 
(ii) Which of the following compounds does not perform Lassaigne’s test? 

a) Urea - NH2CONH2 
b) Semicarbazide - NH2CONHNH2 
c) Hydrazine - NH2NH2 
d) Acetonitrile - CH3CN 

 
(iii) Which complex is formed during nitrogen sulphur test to give blood 

red colour? 
a) [Fe(SCN)]2+ 
b) [Fe(CNS)]3+ 
c) [Co(SCN)]2+ 
d) [Fe(SCN)]+ 

 
(iv) In Lassaigne's test, the organic compound is first heated with sodium 

(Na) metal. The Na metal is used because 
a) the melting point of Na metal is low 
b) sodium metal reacts with elements present in organic 

compounds to form inorganic compounds 
c) Sodium metal reacts with organic compound by giving soluble 

sodium salts. 
d) sodium is highly reactive metal 
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(v) Sodium nitroprusside is used to confirm the presence of which 

element in organic compound? 
a) Nitrogen 
b) Sulphur 
c) Carbon 
d) Iodine 

 
Question 88: 
The electron displacement in an organic molecule may take place either in the 
ground state under the influence of an atom or a substituent group or in the 
presence of an appropriate attacking reagent. The electron displacements due to 
the influence of an atom or a substituent group present in the molecule cause 
permanent polarisation of the bond. Inductive effect and resonance effects are 
examples of this type of electron displacements. Temporary electron displacement 
effects are seen in a molecule when a reagent approaches to attack it. This type of 
electron displacement is called electromeric effect or polarizability effect. 

(i) The kind of delocalization involving sigma bond in conjugation with pi 
electrons is called: 

a) Inductive effect 
b) Hyperconjugation effect 
c) Electromeric effect 
d) Mesomeric effect 

(ii) On increasing the number of a-hydrogens, what will be the number of the 
hyperconjugation structures? 

a) Decrease 
b) Remains the same 
c) Increase 
d) None of the mentioned 

(iii) The Hyperconjugation involves which of the following delocalization? 
a) None of the mentioned 
b) pi bond orbital 
c) Both sigma and pi bond orbital 
d) sigma bond orbital 

(iv) How we will Arrange the following groups in the order of decreasing (-I) 
effect? 

a) CN > F > Br > Cl > COOH > I > H 
b) CN > COOH > F > Cl > Br > I > H 
c) H > COOH > CN > I > Cl > F > Cl 
d) COOH > CN > F > Br > Cl > I > H 
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(v) Larger the number of hyperconjugation structures, what will happen to 
the stability of free radicals? 

a) None of the mentioned 
b) Decrease 
c) Remains the same 
d) Increase 

Question 89: 
Organic compounds undergo four major types of organic reactions (additions, 
eliminations, substitutions, and rearrangements). In an addition reaction the 
number of σ-bonds in the substrate molecule increases, usually at the expense of 
one or more π-bonds. The reverse is true of elimination reactions, i.e. the number 
of σ-bonds in the substrate decreases, and new π-bonds are often formed. 
Substitution reactions, as the name implies, are characterized by replacement of 
an atom or group (Y) by another atom or group (Z). Aside from these groups, the 
number of bonds does not change. A rearrangement reaction generates an isomer, 
and again the number of bonds normally does not change. 
 

(i) The reaction 

is 
a) Elimination reaction 
b) Substitution reaction 
c) Free radical reaction 
d) Addition reaction 

 
(ii) Nitration of benzene is___________ 

a) nucleophilic substitution 
b) nucleophilic addition 
c) electrophilic substitution 
d) electrophillic addition 
 

(iii) Which of the following alkyl bromides will eliminate HBr fastest 
a) Ethyl bromide 
b) Propyl bromide 
c) Isopropyl bromide 
d) t-Butyl bromide 
 

(iv) Reaction of HBr with propene in the presence of peroxide gives 
a) 3–bromo propane 
b) Allyl bromide 
c) n–propyl bromide 
d) Isopropyl bromide 
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(v) Which of the following alkyl halides gives a mixture of alkenes on 
dehydrohalogenation 

a) n–Propyl halide 
b) Isopropyl halide 
c) s–Butyl bromide 
d) t–Butyl bromide 

 
Question 90: 
Directions: These questions consist of two statements, each printed as Assertion 
and Reason. While answering these questions, you are required to choose any one 
of the following four responses. 

(a) If both Assertion and Reason are correct and the Reason is a correct 
explanation of the Assertion. 
(b) If both Assertion and Reason are correct but Reason is not a correct 
explanation of the Assertion. 
(c) If the Assertion is correct but Reason is incorrect. 
(d) If both the Assertion and Reason are incorrect. 
 

(i) Assertion: But-1-ene and 2-Methylprop-1-ene are position isomers. 
Reason: Position isomers have same molecular formula but 

different arrangement of carbon atoms. 
 

(ii) Assertion:  All the carbon atoms of But-2-ene lie in one plane. 
Reason:  All the carbon atoms in But-2-ene are sp2 hybridized. 
 

(iii) Assertion:  Alkanes having more than three carbon atoms exhibit 
chain isomerism. 
Reason:  All carbon atoms in alkanes are sp-hybridised.  
 

(iv) Assertion:  In CH2=C=CH2, all the carbon atoms are sp2 hybridised. 
Reason:  All the hydrogen atoms lie in one plane. 
 

(v) Assertion:  Butane and 2-Methylbutane are homologues. 
Reason:  Butane is a straight chain alkane while 2-Methylbutane is 

branched chain alkane. 
 

(vi) Assertion:  Tertiary carbocations are generally formed more easily  
than primary carbocations. 

Reason:  Hyperconjugation as well as inductive effect due to 
additional alkyl groups stabilize tertiary carbocations. 

 
(vii) Assertion:  Alkyl carbanions like ammonia have pyramidal shape. 
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Reason:  The carbon atom carrying negative charge has an octet of 
electrons. 

 
(viii) Assertion:  Carbocations are planar in nature. 

Reason:  Carbocations are sp2 Hybridised. 
 

(ix) Assertion:  IUPAC name of compound CH3CH=CH–CHO is But-2-enal. 
Reason:   Functional group gets preference over multiple in IUPAC 

name of a compound. 
(x) Assertion:  Compounds with difference in their boiling points by  

about 30°C can be separated by simple distillation. 
Reason:  All liquid mixture can be separated by distillation method. 

 
Question 91: 
 
The Compounds of carbon and hydrogen are called hydrocarbons. These are 
further divided into two classes: saturated and unsaturated hydrocarbon. 
Hydrocarbons in which all the carbon atoms are linked to one another by only 
single bonds are called saturated hydrocarbons. These may be either acyclic or 
cyclic hydrocarbons. Saturated acyclic hydrocarbons are called alkanes. They are 
also called paraffins since they are relatively inert towards most of the chemical 
reagents. General Formula: CnH2n+2. The IUPAC nomenclature system is a set of 
logical rules devised and used by organic chemists to circumvent problems caused 
by arbitrary nomenclature. Knowing these rules and given a structural formula, 
one should be able to write a unique name for every distinct compound. In general, 
an IUPAC name will have three essential features: 
 

• A root or base indicating a major chain or ring of carbon atoms found in the 
molecular structure. 

• A suffix or other element(s) designating functional groups that may be 
present in the compound. 

• Names of substituent groups, other than hydrogen, that complete the 
molecular structure. 
 

(i) The IUPAC name of (CH3)2 CHCH3 is 
(a) isopropyl methane    (b) 2-methyl propane   
(c) trimethyl methane   (d) dimethyl ethane 

 
(ii) The IUPAC name of CH3 –CH=CH–C≡CH is: 

a) pent-3-en-1-yne  b) pent-3-en-4-yne 
c) pent-2-en-4-yne  d) pent-2-en-3-yne 
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(iii) The IUPAC name of the compound having the formula CH≡C – CH=CH2 is 
(a) 1-butyn-2-ene  
(b) but-1-yn-3-ene 
(c) 1-buten-3-yne  
(d) 3-buten-1-yne 

 
(iv) The IUPAC name of the compound having the formula CH2=CHCH2CI is:  

(a) allyl chloride  
(b) l-chloroprop-3-ene 
(c) 3-chloropropylene 
(d) 3-chloroprop-l-ene  

 
(v) The numbers of sigma and pi-bonds present in 1, 3-butadiene are 
respectively  

a) 9 and 2  
b) 8 and 2  
c) 9 and 3  
d) 9 and 1 

 
Question 92: 
The molecular geometries of hydrocarbons are directly related to the physical and 
chemical properties of these molecules. Molecules that have the same molecular 
formula but different molecular geometries are called isomers. There are two 
major classes of isomers: structural isomers and stereoisomers. 
 
(i) Choose the incorrect option regarding Isomerism. 

a) They differ in both physical and chemical properties 
b) They have the different molecular formula 
c) There are two types of Isomerism: Structural and Stereo Isomerism 
d) Geometric and optical isomerism are two types of Stereo Isomerism 

 
(ii) Isomerism that arises out of the difference in spatial arrangement of atoms 
or groups about the doubly bonded carbon atoms are called?  

a) Structural Isomerism 
b) Stereo Isomerism 
c) Geometrical Isomerism 
d) Optical Isomerism 

 
(iii) Which of the following compounds will exhibit geometrical isomerism? 

a) 1-hexene b) 2-hexene 
c) 3-hexene d) 4-hexene 
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(iv) Out of the following which cannot show confirmational isomerism. 
a) Ethane 
b) butane 
c) methane 
d) ethene 

 
(v) The Number of structural isomers for C5H12 is 

a) 2 
b) 3 
c) 4 
d) 5 

 
Question 93: 
Ozonolysis is a method of oxidatively cleaving alkenes or alkynes using ozone (O3), 
a reactive allotrope of oxygen. The process allows for carbon-carbon double or 
triple bonds to be replaced by double bonds with oxygen. This reaction is often 
used to identify the structure of unknown alkenes by breaking them down into 
smaller, more easily identifiable pieces. Oxidation of alkenes with the help of ozone 
followed by hydrolysis forms aldehydes or ketones.  
 
(i) Which of the following will form 2 acetaldehyde molecules on ozonolysis? 

(a) 1-pentene 
(b) 2-pentene 
(c) 1-butene 
(d) 2-butene 
 

(ii) Which of the following alkenes would produce CH3CHO and on 

ozonolysis followed by reduction? 
(a) 

 
(b)  
(c)  
(d) 

 
(iii) Which alkene on ozonolysis gives CH3CH2CHO and CH3COCH3? 

a) CH2 = CH CH = C(CH3)2 
b) CH3 CH2CH = CH CH2CH3 
c) CH3CH2 CH = CH – CH3 
d) (CH3)2 C = CH CH3 
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(iv) Which of the following compound yields acetone on ozonolysis followed by 
hydrolysis?  

a) 2,3-dimethyl-2-butene 
b) 3-Methyl-1-butene 
c) Cyclopentane 
d) 2-Methyl-1-butene 
 

(v) When propyne is treatd with HgSO4/H2SO4 the product is 
a) Propanol 
b) Propanal 
c) Propanone 
d) Propanoic acid 

 
Question 94: 
The most common type of reaction for alkene is the addition reaction to a C=C 
double bond. During addition reaction, a small molecule is added to multiple 
bonds, and one π bond is converted to two σ bonds (unsaturation degree 
decreases) as a result of the addition. Markovnikov proposed a rule called the 
Markovnikov rule for the prediction of major products in such cases. It states that 
“During the electrophilic addition of HX to an unsymmetrical alkene, the H adds to 
the carbon of the double bond with the fewest number of alkyl substituent. The 
halide (X) adds to the double bond carbon with the most alkyl substituents. 
However, addition of HX to alkenes in the presence of ROOR (peroxides) and light 
/ heat results in "anti-Markovnikov" addition of HBr. 
 
(i) Markovnikov reaction is a 

a) Electrophilic substitution reaction 
b) Nucleophilic substitution reaction 
c) Electrophilic addition reaction 
d) SN1 reaction 
 

(ii) The Markovnikov rule is not followed in 
a) Reaction of alkenes with sulphuric acid 
b) Reaction of alkene with water 
c) Hydroboration-oxidation reaction 
d) Oxymercuration-Demercuration Reaction 
 

(iii) Free radical addition reaction obey 
a) Markovnikov rule 
b) Kharash effect 
c) Hoffmann rule 
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d) Saytzeff rule 
 

(iv) When a hydrogen halide(HX) is introduced to an unsymmetrical alkene, an  
intermediate is 
a) Free Radical 
b) Carbocation 
c) Carbanion 
d) Nitrene 
 

(v) When two acid (H-X) equivalents are added to an aliphatic alkyne, what  
product is produced? (X= Cl, Br, I) 
a) Alkenyl halide 
b) Geminal dihalide 
c) Alkyl Halide 
d) Aryl halide 

 
Question 95: 
Electrophilic substitution of benzene is the one where an electrophile substitutes 
the hydrogen atom of benzene. As the aromaticity of benzene is not disturbed in 
the reaction, these reactions are highly spontaneous in nature. Basic examples of 
electrophilic substitution reaction of benzene are nitration, sulfonation, 
halogenation, Friedel Craft’s alkylation and acylation, etc. In addition to exerting 
an effect on the speed of reaction, substituents on the benzene ring also influence 
the regiochemistry of the reaction. The activating group directs the reaction to the 
ortho or para position, which means the electrophile substitutes for the hydrogen 
that is on carbon 2 or carbon 4. The deactivating group directs the reaction to the 
meta position, which means the electrophile substitutes for the hydrogen that is 
on carbon 3 with the exception of the halogens which are deactivating groups but 
direct the ortho or para substitution. 
 
 
 
(i) Which of the following is not a product of the reaction of benzene with CH3Cl  

and AlCl3 
a) Toulene b) P-xylene 
c) O-xylene d) Isopropyl benzene 

 
(ii) Which of the following is the compound that can be most readily  

sulphonated? 
a) Toluene b) Nitrobenzene 
c) Benzene d) Chlorobenzene 
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(iii) The ortho-para directing group is ___________ 
a) –CN 
b) –NO2 
c) –NHCOCH3 
d) –CHO 

 
(iv) The meta directing group is _______ 

a) –NHCOCH3 
b) –OCH3 
c) –OH 
d) –COOH 

 
(v) Which of the following are the product of Friedel-Crafts Acylation reactions? 

a) Arylketone 
b) Alkylamine 
c) Alkylbenzene 
d) Halobenzene 

 
Question 96: 
Alkenes are generally prepared through β elimination reactions, in which two 
atoms on adjacent carbon atoms are removed, resulting in the formation of a 
double bond. Preparations include the dehydration of alcohols, the 
dehydrohalogenation of alkyl halides, and the dehalogenation of alkanes. 
 
(i) In elimination reactions, the reactivity of alkyl halides is in' decreasing 
order:  

(a) T>S> P 0   (b) P>S>T 0  
(c) S > P > T 0   (d) none of these 

 
(ii) Identify the compound A and B in the following reaction sequence 

 
(a) A is ethylene, B is acetadehyde 
(b) A is acetylene, B is propionaldehyde 
(c) A is ethane, B is ethanol 
(d) A is acetylene, B is acetaldehyde. 

 
(iii) Elimination of bromine from 2-bromobutane results in the formation of:  

(a) equimolar mixture of 1- and 2-butene 
(b) predominantly-2-butene 
(c) predominantly-1-butene  
(d) predominantly-2-butyne  
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(iv) Alcoholic solution of KOH is used for:  
(a) dehalogenation 
(b) dehydrohalogenation 
(c) dehydration 
(d) dehydrogenation 
 

(v) 1-Chlorobutane when treated with alcoholic potash gives: 
(a)  But-1-ene 
(b) Butan-1-ol 
(c)  but-2-ene 
(d)  butan-2-ol 

 
Question 97: 
Carbon is one of the important and most common chemical elements that is 
essential for organic connections. Carbon atoms usually form bonds by mixing 
different orbitals and can contribute to the formation of different structures and 
properties. the hybridization of carbon, there are several types. Most of the time 
the s and p orbitals of the second shell in carbon combine together during 
hybridization. In essence, carbon can use different hybridization to form different 
compounds. The different types of hybridization (sp3, sp2, sp) in carbon 
determines the structure and reactivity of carbon compounds that are formed. 
 
(i) Which of the following molecules represents the order of hybridisation sp2, 
sp2, sp, sp from left to right atoms? 
 

(a) HC ≡ C — C ≡ CH  (b) CH2 = CH — C ≡ CH 
(c) CH2 = CH — CH = CH2 (d) CH3 — CH = CH — CH3 
 

(ii) The two carbon atoms in acetylene are 
(a) sp3 hybridized 
(b) sp2 hybridized 
(c) sp hybridized 
(d) Unhybridized 
 

(iii) In benzene, all the six C – C bonds have the same length because of 
(a) Tautomerism  (b) sp2 hybridization 
(c) Isomerism  (d) Inductive effect 
 

(iv) Which of the following hybridization is not observed in organic compounds 
(a) sp  (b) sp2 (c) sp3 (d) sp3d 
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(v) Baeyer’s reagent is used to detect 
(a) glucose  (b) double bonds 
(c) oxidation (d) reduction 

 
Question 98: 
 
Aromaticity is a property of cyclic and planar molecules having resonance bonds 
exhibiting more stability than the connective or geometric arrangements within 
the same kind of atoms. Aromatic molecules are said to be very stable, and they do 
not break so easily and also react with other types of substances. The organic 
compounds which are not said to be aromatic are known as aliphatic compounds. 
These might be in cyclic form, but only the aromatic rings have a special kind of 
stability. 
 
(i) Which of the following compound is not aromatic 

a) Benzene  b) Napthalene 
c) Anthracene  d) Hexene 

 
(ii) Aromatic compounds burn with sooty flame because 

a) They have relatively high percentage of hydrogen 
b) They have a ring structure of carbon atoms 
c) They have relatively high percentage of carbon 
d) They resist reaction with oxygen 

 
(iii) The most common reaction of benzene and its derivatives is 

a) Electrophilic addition b) Electrophilic substitution 
c) Nucleophilic addition d) Nucleophilic substitution 

 
(iv) Which of the following statements is true for benzene? 

a) Two types of C-C bonds are present in benzene 
b) Benzene easily undergoes addition due to unsaturation 
c) 𝞹-electrons are delocalised in the benzene ring 
d) Three isomeric forms are formed on mono-substitution of benzene 

 
(v) Which of the following statements is not correct regarding aromatic 
compounds? 

a) aromatic compounds are planar 
b) aromatic compounds have 4n -electrons 
c) aromatic compounds are cyclic 
d) aromatic compounds are generally less reactive than similarly 
 substituted alkenes 
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Question 99: 
Alkanes are referred to as saturated hydrocarbons, that is, hydrocarbons having 
all carbon atoms bonded to other carbon atoms or hydrogen atoms with sigma 
bonds only. There are a number of methods used for the preparation of alkanes. 
One of these preparation methods of alkanes was given by Wurtz which is called 
Wurtz Reaction. When alkyl halide reacts with metallic sodium in presence of dry 
ether, it forms alkane with double the number of carbon atoms present in the alkyl 
halide of reactants. This reaction is called the Wurtz Reaction. Another Name 
reaction used is Kolbe’s electrolytic method. In this method, Alkanes are formed, 
on electrolysis of concentrated aqueous solution of sodium or potassium salt of 
saturated mono carboxylic acids 
 
(i) Which of the following compound can not be prepared by using Wurtz 
reaction 

a) Ethane  b) n- butane 
c) Methane  d) n-Hexane 
 

(ii) Pure methane can be produced by 
a) Wurtz reaction 
b) Kolbes electrolytic method 
c) Soda-lime decarboxylation 
d) Reduction with H  

 
(iii) Kolbe’s electrolytic method proceeds via 

a) Nucleophilic substitution mechanism 
b) Electrophilic addition mechanism 
c) Electrophilic substitution mechanism 
d) Free radical mechanism 

 
(iv) Wurtz reaction is not suitable for the preparation of which of the following 

a) ethane 
b) propane 
c) butane 
d) hexane 

 
(v) Wurtz reaction involving 2 -iodopropane yields  

a) Propane 
b) 2-methylbutane 
c) 2, 3-dimethylbutane 
d) hexane. 
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Question 100: 
Directions: These questions consist of two statements, each printed as Assertion 
and Reason. While answering these questions, you are required to choose any one 
of the following four responses. 

a) If both Assertion and Reason are correct and the Reason is a correct 
explanation of the Assertion. 

b) If both Assertion and Reason are correct but Reason is not a correct 
explanation of the Assertion. 

c) If the Assertion is correct but Reason is incorrect. 
d) If both the Assertion and Reason are incorrect. 

 
i. Assertion: Acetylene is acidic in nature. 

Reason: Acetylene is sp hybridised.  
 

ii. Assertion:  Boiling point of alkanes increases with increase in molecular 
weight. 
Reason:  van der Waal’s forces increase with increase in molecular 
weight. 

 
iii. Assertion:  Benzene on heating with conc. H2SO4 gives benzene sulphonic 

acid which when heated with superheated steam under pressure gives 
benzene. 
Reason:  Sulphonation is a reversible process. 

 
iv. Assertion:  Sodium acetate on Kolbe’s electrolysis gives methane. 

Reason:  ethyl free radical is formed at anode. 
 

v. Assertion:  Trans-pent-2-ene is polar but trans-but-2-ene is non-polar. 
Reason:  The polarity of cis-isomer is more than trans which are either 
non-polar or less polar. 

 
vi. Assertion:  HC ≡ C– is more stable than H2C = CH– 

Reason:  HC ≡ C– has more s-character than H2C = CH– 
 
vii. Assertion:  All the hydrogen atoms in CH2 =C= CH2 are attached to sp2 

hybridised carbon atom. 
Reason:  All the carbon atoms in its are sp2 hybridized. 

 
viii. Assertion:  Methane cannot be obtained by Wurtz reaction. 

Reason:  Wurtz reaction leads to the formation of symmetrical alkane 
having an even number of carbon atoms. 
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ix. Assertion:  Saturated hydrocarbons are chemically less reactive. 
Reason:  All isomeric paraffins have same parent name. 

 
x. Assertion:  Nitrobenzene does not undergo Friedel Crafts reaction. 

Reason:  Nitrobenzene is a m-director.  
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Answer Keys 
Answer 1: 

a) There will be no effect on further observations as equivalent 
weight and molecular weight is same in case of ferrous 
ammonium sulphate. 

b) Normality is considered to be a better concentration term in 
acid-base titration. 

c) The amount of solvent would be 1 kg. 
 
Answer 2:  

a) 1M NaOH solution is more concentrated than 1m NaOH solution. 
In 1M NaOH solution 40gm of NaOH is present in total 1000mL 
of solution that means quantity of water is less, whereas in 1m 
NaOH solution 40gm of NaOH is present in 1000g of solvent so 
here quantity of water is more. 

b) No, molality does not vary with temperature.  Molarity is 
temperature dependent. 

 
Answer 3:  

a) He observed that irrespective of the source, a given compound 
always contains same elements combined together in the same 
proportion by mass. 

b) The observations are in accordance with law of definite 
composition. 

c) The Law of definite composition will hold null and void. 
 
Answer 4:   Average atomic mass of A= (75/100) x35 + (25/100) x 37= 35.5 
amu 
 
Answer 5: 

 a) 5 applications of chemistry in daily life includes- cosmetic 
products, toothpaste, cooking, pharmaceutical’s, toiletries etc. 
b) Gypsum contains calcium carbonate, lime and traces of sand 
c) Glass and glazes are coloured by addition of colouring agents 
like metal oxides. 

Answer 6:  a) i      b) ii 
 
Answer 7:  

S.No. Compounds Molecular mass/Formula Mass 
1. Sodium Chloride NaCl 
2. Glucose C6H12O6 
3. Sodium sulphate Na2SO4 
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Answer 8: 

a) The coefficients 2 for O2 and H2O are called stoichiometric 
coefficients. Similarly, the coefficient for CH4 and CO2 is one in 
each case. 
b) One mole of CH4(g) reacts with two moles of O2(g) to give one 
mole of CO2(g) and two moles of H2O(g) 
c) 16 g of CH4 (g) reacts with 2×32 g of O2 (g) to give 44 g of CO2 
(g) and 2×18 g of H2O (g). 

 
Answer 9:  Divide Molar mass by empirical formula mass = 2 = (n). Multiply 
empirical formula by n obtained above to get the molecular formula Empirical 
formula = CH2Cl, n = 2. Hence molecular formula is C2H4Cl2. 
 
Answer 10: 

a)   ii 
b) The balanced reaction is 2A + 4B ⟶ 3C + 4D 
Moles given is 5 moles of A and 6 moles of B 
Ratio of moles given and stoichiometry coefficients: 
For A: 5/2 = 2.5 
For B: 6/4 = 1.5 
Since 1.5 is less than 2.5, B is the limiting reagent because it will 
be used first. 
Therefore, the moles produced of C = ¾ = 4.5 mol. 

 
Answer 11: (1)  A         (2) D      (3) C      

(4)  B           (5) D          (6) C    
 

Answer 12: 
a) Number of orbitals = n2 = 32 = 9 orbitals, 3s, 3px, 3py, 3pz, 3dx2-

y2, 3dz2 , 3dxy, 3dyz and 3dzx. 
b) (i) 2p   (ii) 4s 
c) Orbital can have a maximum of two electrons which must be 
of opposite spin. 
d) ‘s’ orbitals are spherical and ‘p’ orbitals have dumb-bell 
shaped.  
e) dx2-y2, dz2 

 

Answer 13: 
i) (b) Assertion and reason both are correct statements and reason is not the  
    correct explanation for assertion. 
ii) (a) Assertion and reason both are correct statements and reason is the correct  
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      explanation for assertion. 
iii) (d) Assertion is the wrong statement but reason is correct statement. 
iv) (b) Assertion and reason both are correct statements and reason is not the  
      correct explanation for assertion. 
v) (c) Assertion is the correct statement but reason is wrong statement 
 
 

Answer 14: 
1) (c) A is true but R is false. 
2) (b) Both A and R are true but R is not the correct explanation of A. 
3) (b) Both A and R are true but R is not the correct explanation of A. 
4) (d) A is false but R is true. 
5) (b) Both A and R are true but R is not the correct explanation of A. 
 
Answer 15: (1) B         (2) B      (3) D 

(4) B           (5) C          (6) D    
 
Answer 16: (1) D         (2) C      (3) B 

(4) B           (5) A          (6) D    
 
Answer 17: (1) B         (2) C      (3) D 

(4) A           (5) B          (6) C    
 
Answer 18: (1) C         (2) C      (3) A 

(4) D           (5) C          (6) A    
 
Explanation 1: C : Violet photon has more energy because the energy of a photon 
is given as:         E = hv 
Since energy is directly proportional to wavelength, i.e. vvoilet > vred, the violet 
photon is more energetic than the red photon. 
Explanation 2: C : Energy of a photon is given as:      E = hv = hcλ 
The energy of the photon reduces to one-half when the wavelength of radiation is 
doubled. 
Explanation 3: A :  A photon transfers a part of its energy to the colliding electron, 
so its energy decreases, and consequently wavelength increases. This is because 
the energy of a photon is inversely proportional to the wavelength of a photon. 
Explanation 4: D : Alkali metals have low work functions. Even visible radiation 
can eject out electrons from them. So, alkali metals are the most suitable photo-
sensitive metals. 
Explanation 5: C : Ultraviolet rays are most effective for photoelectric emission 
because they have the highest frequency when compared to the other 
electromagnetic waves, and hence the most energetic among all of them. 



 
 
 

158 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

Explanation 6: A : According to the equation, W0 = hv0 = hcλ0, the work function 
is inversely proportional to the wavelength. 
So metal A with lower work function has a higher threshold wavelength 
 
Answer 19: 
1. Orbital angular momentum=√l(l+1).h/2π 
(a) For 3s, l=0, Hence orbital angular momentum = 0 
(b) For 4p. l= 1, Hence orbital angular momentum =√l(l+1).h/2π =√2.h/2π 
2. For an electron in 5f-orbitals, quantum number are: n=5, l=3, m=-3, -2, -1, 0, +1,   
+2, +3 and   S= either +1/2 or -1/2 
3. Principal and azimuthal quantum number. 
4. In hydrogen atom, energy of electron in different subshell depends only on 
principal quantum number. 
5. Spherical 
 
Answer 20: (1) A        (2) B      (3) A  

(4)  B           (5) D           
Answer 21: (1) D  (2) A   (3) B   (4) A    
Answer 22: (1) D  (2) D   (3) D  (4) B        
Answer 23: (1) C  (2) A   (3) B   (4) A        (5) C        
Answer 24: (1) C  (2) B   (3) D   (4) A        (5) B 
Answer 25: (1) A  (2) A   (3) D   (4) A        
Answer 26: (1) C  (2) A    (3) D    (4) D 
Answer 27: (1) A  (2) A   (3) B   (4) B 
Answer 28: (1) A  (2) D   (3) A   (4) D 
Answer 29: (1) C  (2) D   (3) A   (4) A 
Answer 30: (1) C  (2) A   (3) C   (4) B 
Answer 31: (1) B  (2) D   (3) C   (4) B 
Answer 32: (1) B  (2) B   (3) D   (4) C 
Answer 33: (1) A  (2) C   (3) C   (4) B 
Answer 34: (1) C  (2) D   (3) D   (4) B 
Answer 35: (1) B  (2) A   (3) C   (4) D 
Answer 36: (1) C  (2) D   (3) A   (4) A 
Answer 37: (1) B  (2) A   (3) C   (4) A 
Answer 38:  (A) 
Answer 39:  (D) 
Answer 40:  (B) 
Answer 41: (1) A  (2) D   (3) C   (4) A       (5) B 
Answer 42: (1) A  (2) B   (3) A    

(4) B       (5) B  (6) A 
Answer 43: (1) A  (2) B   (3) A   (4) B       (5) C 
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Answer 44: (1) A  (2) C   (3) B   (4) C        (5) A 
Answer 45: (1) A  (2) C   (3) B   (4) A 
Answer 46: (1) A  (2) D   (3) B     
Answer 47: (1) A  (2) B   (3) A   (4) D 
Answer 48: (1) A  (2) B  (3) C   (4) A 
Answer 49: (1) A  (2) A   (3) B   (4) C 
Answer 50: (1) A  (2) B   (3) D   (4) C  (5) B 
Answer 51: (1) D  (2) A   (3) A   (4) D 
Answer 52: (1) D  (2) D   (3) A     
Answer 53: (1) B  (2) D   (3) C   (4) D  (5)D 
Answer 54: (1) C  (2) D   (3) C   (4) D  (5)B 
Answer 55:  (c)    
Answer 56:  (a)   
Answer 57:  (d) 
Answer 58: (a)   
Answer 59:  (a)   
Answer 60:  (a) 
Answer 61:  (c)   
Answer 62:  (c)   
Answer 63:  (c)    
Answer 64:  (c)   
Answer 65:  NH2-/NH4+  

Answer 66:  ZnCl2 

Answer 67:  To decrease ionic products of hydroxides 

Answer 68:  CH3COONH4 

Answer 69:  ppt forms when ionic product becomes greater than solubility 

product 

Answer 70:  Solubility product is measured in saturated solution 

Answer 71: (a) (i)  (b) (ii) (c) (iv) (d) (iii) 
Answer 72: (a) (iii) (b) (i) (c) (iii) (d) (ii) 
Answer 73: (a) (iv) (b) (ii) (c) (iii) (d) (i) 
Answer 74: (a) (ii) (b) (i) (c) (iii) (d) (ii) 
Answer 75: (a) (iv) (b) (ii) (c) (ii) (d) (iii) 
Answer 76:  
(a) Both assertion and reason are true and the reason is the correct explanation of 
assertion.  
Explanation: Zinc metal which has a more negative electrode potential than iron 
will provide electrons in preference of the iron, and therefore corrodes first. Only 
when all the zinc has been oxidised, the iron start to rust. 
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Answer 77: 
(a) Both assertion and reason are true and the reason is the correct explanation of 
assertion.  
Explanation: Anode (oxidation) e.g., Zn → Zn2+ + e–. Excess of electrons are there 
on anode due to oxidation and hence negatively charged while the cathode is 
positively charged. 
 
Answer 78:  
(c) Assertion is true but the reason is false.  
Explanation: Ions of inert electrolytes are not involved in any electrochemical 
change until they react chemically with the electrolytes in the two half-cells. 
 
Answer 79:  
(a) Both assertion and reason are true and the reason is the correct explanation of 
assertion.  
Explanation: Copper is placed above silver in reactivity series therefore, Cu 
replaces silver from its solution resulting into bluish solution (i.e., due to the 
presence of Cu2+ ions). 
 
Answer 80: 
(a) Both assertion and reason are true and the reason is the correct explanation 
of assertion.  
Explanation: H2O2 → H2O + ½ O2. 
 
Answer 81: (i) (a)  (ii) (c) (iii) (b) (iv) (a)  (v) (b) 
Answer 82: (i) (a)  (ii) (c) (iii) (a) (iv) (a)  (v) (c) 
Answer 83: (i) (a)  (ii) (b) (iii) (c) (iv) (a)  (v) (c) 
Answer 84: (i) (d) (ii) (a) (iii) (d) (iv) (d)  (v) (d) 
Answer 85: (i) (a)  (ii) (d) (iii) (a) (iv) (d)  (v) (c) 
Answer 86: (i) (d) (ii) (b) (iii) (b) (iv) (a)  (v) (c) 
Answer 87: (i) (c)  (ii) (c) (iii) (a) (iv) (c)  (v) (b) 
Answer 88: (i) (d) (ii) (c) (iii) (d) (iv) (b)  (v) (d) 
Answer 89: (i) (b) (ii) (c) (iii) (d) (iv) (c)  (v) (c) 
Answer 90: (i) (d) (ii) (c) (iii) (c) (iv) (d) (v) (b) 

(vi) (a) (vii) (b) (viii) (a) (ix) (a)  (x) (c) 
Answer 91: (i) b (ii) b (iii) c (iv) d (v) a 
Answer 92: (i) b (ii) c (iii) c (iv) c (v) c 
Answer 93: (i) d (ii) a (iii) d (iv) a (v) b 
Answer 94: (i) c (ii) c (iii) b (iv) b (v) b 
Answer 95: (i) d (ii) a (iii) c (iv) d (v) a 
Answer 96: (i) a (ii) d (iii) b (iv) b (v) a 
Answer 97: (i) b (ii) c (iii) b (iv) d (v) b 
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Answer 98: (i) d (ii) c (iii) b (iv) c (v) b 
Answer 99: (i) c (ii) c (iii) d (iv) b (v) c 
Answer 100: (i) a (ii) a (iii) d (iv) d (v) b 

(vi) a (vii) d (viii) a (ix) c (x) b 
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CCT Questions 

Class XI 
Biology 

 

Everything that human beings or living animals do is done 

by protein molecules. And therefore the kind of proteins 

that one has and therefore the ability one has is determined 

by the genes that one has. 

Har Gobind Khorana 
1922-2011 



 
 
 

164 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

Question 1: 

As we go from species to kingdom in a taxonomic hierarchy, the number of 

common characteristics  

a. Will decrease  

b. Will increase  

c. Remain same  

d. May increase or decrease 

 

Question 2: 

Match the following and choose the correct option:  

Column I                    Column II  

A. Family                 i. tuberosum  

B. Kingdom             ii. Polymoniales  

C. Order                  iii. Solanum  

D. Species               iv. Plantae  

E. Genus                  v. Solanacea  

Options  

a. A-v, B-iv, C-ii, D-i, E-iii  

b. A-iv, B-iii, C-v, D-ii, E-i  

c. A-iv, B-iii, C-v, D-i, E-ii  

d. A-iv, B-iii, C-ii, D-v, E-i 

 

Question 3: 

Directions: In the following questions 3 a, b & c, a statement of Assertion is 

followed by a statement of Reason. 

Mark the correct choice as: 

(a) If both Assertion and Reason are true and Reason is the correct 

explanation of Assertion. 
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(b) If both Assertion and Reason are true but Reason is not the correct 

explanation of Assertion. 

(c) If Assertion is true but Reason is false. 

(d) If both Assertion and Reason are false. 

 

(i) Assertion: Species is a static unit in classification. 

Reason: Species do not change with time. 

(ii) Assertion: Linnaeus insisted that the scientific names should be latinized. 

Reason: This gives beauty to the names. 

(iii) Assertion: Phylogenetic and natural classifications are similar. 

Reason: The organisms related evolutionarily are usually similar 

morphologically also. 

 

Question 4: 

CASE STUDY Based questions: read the given passage and answer the questions 

given. 

TAXONOMY 

Taxonomy is the study of the classification, characterization, nomenclature, and 

identification of organisms and it is a branch of science. Systematics is another 

branch of science that includes the study of the classification, nomenclature, 

identification, and evolutionary history of an organism. Thus, the taxonomic 

characteristics of an organism along with its evolutionary history come under 

systematics. In 1813, A.P de Candolle was the first to introduce the term taxonomy 

while systematics was introduced as the time of human civilization. 

The term Systematics is derived from the Latin word ‘systema’ which means the 

systematic arrangement of organisms. Linnaeus (father of taxonomy) published 

his book Systema Naturae where the classification of plants, animals were based 

on taxonomy. 
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Neo-systematics is the branch of systematics that deals with the species to be the 

product of evolution. In 1940, Julia Huxley was the one who developed this 

concept. It involves the known characteristics of an organism and also the known 

evidence from different fields of biology. 

Identification – It is the method of pacing the organisms in their exact place based 

on their classification. The identification of organisms can be done with the help of 

taxonomic keys. 

Classification – The classification is the process of grouping various living 

organisms based on the common features that they share. A single group consists 

of those organisms that have similar common features. To make classification 

easier various groups are forms in which different organisms are placed depending 

upon their characteristics. 

Characterization – The studying and understanding of characters of organisms and 

categorizing them like external and internal structure (morphology and anatomy), 

the structure of the cell (cytology), developmental process (embryology), and 

ecological information (ecology) of the organism. 

(1) Who is the Father of New Systematics? 

(a) Aristotle 

(b) Linnaeus 

(c) Theophrastus 

(d) Julian Huxley 

 

(2) Which of the following takes into account evolutionary relationships 

between organisms? 

(a) Cladistics 

(b) Artificial System of Classification 

(c) Natural System of classification 

(d) Systematics 
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(3) Who is the father of taxonomy? 

 

(4) Define taxonomy. 

 

(5) What is meant by Systematics? 

 

Question 5: 

Directions: In the following questions 5 a, b & c, a statement of Assertion is 

followed by a statement of Reason. 

Mark the correct choice as: 

(a) If both Assertion and Reason are true and Reason is the correct 

explanation of Assertion. 

(b) If both Assertion and Reason are true but Reason is not the correct 

explanation of Assertion. 

(c) If Assertion is true but Reason is false. 

(d) If both Assertion and Reason are false. 

 

(i) Assertion: Archaebacteria are able to survive in harsh habitats. 

Reason: Archaebacteria survive in extreme conditions due to the presence 

of peptidoglycan in their cell wall. 

 

(ii) Assertion:  Algae and fungi are grouped in thallophyta. 

Reason:  Algae and fungi show no differentiation in thallus. 

 

(iii) Assertion:  Rhizopus does not form zygospores. 

Reason: It shows heterothallism. 
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Question 6: 

CORONA VIRUSES 

Corona viruses (CoV) are a large family of viruses that cause illness ranging from 

the common cold to more severe diseases such as Middle East Respiratory 

Syndrome (MERS-CoV) and Severe Acute Respiratory Syndrome (SARS-CoV). A 

novel corona virus (nCoV) is a new strain that has not been previously identified 

in humans. 

Coronaviruses are zoonotic, meaning they are transmitted between animals and 

people. Detailed investigations found that SARS-CoV was transmitted from civet 

cats to humans and MERS-CoV from dromedary camels to humans. Several known 

coronaviruses are circulating in animals that have not yet infected humans. 

Common signs of infection include respiratory symptoms, fever, cough, shortness 

of breath and breathing difficulties. In more severe cases, infection can cause 

pneumonia, severe acute respiratory syndrome, kidney failure and even death. 

Standard recommendations to prevent infection spread include regular hand 

washing, covering mouth and nose when coughing and sneezing, thoroughly 

cooking meat and eggs. Avoid close contact with anyone showing symptoms of 

respiratory illness such as coughing and sneezing. 

 

(i) Name the family of the virus to which new Corona virus belongs.  

a) MERS-CoV b) SARS-CoV c) N-CoV d) D. CoV 

 

(ii) Which part or organ system of human body is affected by corona virus? 

   A. Nervous system  B. Muscular & skeletal system 

   C. Respiratory system     D. Digestive system 
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(iii) Symptoms of corona virus infection resembles to which viral infection 

in humans? 

A. Chikungunya B.  Common cold  C. Herpes  D. Hepatitis 

 

(iv) What are the precautions that need to be taken to protect from the 

corona virus?  

A. Cover your nose and mouth when sneezing & wear mask securely when 

outside. 

B. Add more garlic into your diet.  

C. Visit your doctor for antibiotics treatment  

D. Wash your feet after every hour. 

 

(v) Name the molecule which forms genome of Corona virus.  

A. RNA B. ds RNA  C. DNA D. Both DNA & RNA 

 

(vi) How does Corona virus transmit?  

A. When a person sneezes or coughs, droplets spread in the air or fall on the 

ground and nearby surfaces.  

B. If another person is nearby and inhales the droplets or touches these surfaces 

and further touches his face, eyes or mouth, he or she can get an infection.  

C. If the distance is less than 1 meter from the infected person.  

D. All the above are correct. 

Question 7: 

Choose the wrong statement: 

(a) Yeast is unicellular and useful in fermentation 

(b) Penicillium is multicellular and produces antibiotics 

(c) Neurospora is used in the study of biochemical genetics 

(d) Morels and truffles are poisonous mushrooms 
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Question 8: 

Which of the following combination of characters is true for slime moulds? 

(a) Parasite, plasmodium without walls, spores dispersed by air current 

(b) Saprophytic, plasmodium without walls, spores dispersed by water 

(c) Parasitic, plasmodium without walls, spores dispersed by water 

(d) Saprophytic, plasmodium without walls, spores dispersed by air currents 

 

Question 9: 

GIVE REASON FOR THE FOLLOWING: 

a) What is diatomaceous earth? Why are diatoms referred to as ‘pearls of the 

ocean’? 

b) Explain the myth of ‘fairy rings’ created by the mushrooms after heavy 

rains in the forest. 

c) Why is Neurospora an important genetic tool? 

d) Cyanobacteria and heterotrophic bacteria are very different from each 

other but fall under eubacteria of kingdom Monera. Is this type of grouping 

justified? 

 

Question 10: 

CASE STUDY BASED QUESTIONS:  Read the given passage and answer Q 10 a, b, c, 

d and e 

THE BIOLOGICAL THREAT 

Germ-for-germ, biological weapons are the deadliest weapons ever produced. 

Germs don’t respect borders, so biological threats—manmade and naturally 

occurring—can quickly have global impacts. Although only a few countries are 

suspected of having biological weapons, rapidly producing and weaponizing 

biological agents is surprisingly easy.  
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What's more, it's difficult to tell the difference between legitimate and harmful 

biological research. Advances in the life sciences hold extraordinary promise for 

new treatments and cures for disease, but the same knowledge—and equipment—

can be used to engineer deadly pathogens. 

Rapid advances in biotechnology mean that most countries with pharmaceutical 

and medical industries possess the knowledge and tools to develop biological 

weapons. And as technology and know-how spread, the risk of improper lab safety 

increases, with consequences ranging from hazardous lab accidents to the 

unwitting development of “superbugs” that are beyond the control of public health 

systems. 

a) The term biological weapons includes- 

(i) Microorganisms or natural toxins to produce disease in humans, animals or 

plants 

(ii) Microorganisms used to produce treatment for human diseases  

(iii) Pharmaceutical and medical technology for public health 

(iv) Hazardous lab accidents 

 

b) How biotechnology provides a tool for making bio weapons? 

(i) It allows alteration at DNA level. 

(ii) Does corona virus come into that category? 

(iii) Biotechnology is future of science. 

(iv) All the above 

 

c) Germs don’t respect borders. What does it mean? 

(i) Can quickly have global impact 

(ii) Have no impact globally 

(iii) Deadly but can not spread from one country to another. 

(iv) None of above. 
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d) Advances in the life sciences hold extraordinary promise for new treatments 

and cures for disease, but the same knowledge—and equipment—can be used to 

engineer deadly pathogens.  

(i) No  (ii) Yes 

 

e) Can biotechnology also helpful in diagnosis and control of deadly 

microorganisms?  

(ii) No  (ii) Yes 

 

Question 11: 

Spirulina which is used as protein supplement belong  to : 

(a) Blue-green algae     (b) Brown algae      (c) Red Algae        (d) Green algae 

 

Question 12: 

Which of the following plants shows protonemal stage in its life-cycle? 

(a) Funaria            (b) Selaginella          (c ) Riccia         (d) Marchantia 

 

Question 13:  

…………… is discussed under phylogenetic system of classification. 

(a) Evolutionary relationship of organism  (b) Cytotaxonomy 

(c) Cytological information    (d) Structural embryology 

 

Question 14: 

 Match the following columns. 

        Column I                                                             Column II 

     (Classification system)                                    (Given by)                                              

A. Natural system of classification                1. Bentham and  Hooker   

B. Artificial system of classification              2. Linnaeus 

C. Phylogenetic system of classification      3. Engler and Prantl 
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            Codes  

           A  B   C 

   (a)  2   1   3 

   (b)  3   1   2 

   (c)  2   3   1 

   (d)  1   2   3 

 

Question 15:  

Pyrenoids are made up of 

(a) core of starch surrounded by sheath of protein 

(b) core of protein surrounded by fatty sheath 

(c) proteinaceous centre and starchy sheath 

(d) core of nucleic acid surrounded by protein sheath 

 

Question 16:  

Holdfast, stipe and frond constitute the plant body in case of 

(a) Rhodophyceae            (b) Chlorophyceae 

(c) Phaeophyceae              (d) All of these  

 

ASSERTION AND REASONING TYPE OF QUESTIONS – 

These questions consist of two statements each, printed as Assertion and Reason. 

While answering these questions you are required to choose any one of the 
following four responses. 

a) If both Assertion and Reason are true and the Reason is correct explanation 
of the Assertion. 

b) If both Assertion and Reason are true but the Reason is not a correct 
explanation of the Assertion. 

c) If Assertion is true but the Reason is false. 
d) If both Assertion and Reason are false 
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Question 17: 

Assertion (A): Lycopodium and Selaginella are heterosporous. 

Reason (R): In heterosporous condition, only one type of spores is produced by 
the plant. 

 

Question 18:  

Assertion (A): Gymnosperms do not produce fruit. 

Reason (R): Ovules of gymnosperms are enclosed within the ovaries. 

 

Question 19: 

Assertion (A): Bryophytes are the amphibians of plant kingdom. 

Reason (R): They are found in swamps and the areas, where water and land 
meet. 

 

Question 20: 

Assertion (A): Chlorella and Spirulina are used as a food supplement by space 
travellers. 

Reason(R): Chlorella and Spirulina are unicellular algae. 

 

CASE STUDY BASE QUESTIONS 

Question 21: 

Algae are diverse group of aquatic organisms that have the ability to conduct 
photosynthesis. They are unicellular or multicellular and undifferentiated 
organisms that occur in variety of forms and sizes. Algae belong to a polyphyletic 
group, i.e. the organisms of this group are not necessarily related to each other. 
Based on the pigment, composition and reserved food material, algae has been 
divided into three major classes, viz. Chlorophyceae, Phaeophyceae and 
Rhodophyceae. The members of these classes also differ in cell wall composition, 
stored food material, body structure, mode of reproduction, etc. 

 

(i) A representative organism of class-Rhodophyceae is 

(a) Spirogyra            (b) Fucus  (c) Polysiphonia        (d) Chlorella 
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(ii) Multicellular, saline forms are found in 

(a) Rhodophyceae (b) Chlorophyceae 

(c) Phaeophyceae  (d) All of the above 

 

(iii) Stored food material in class–Phaeophyceae is 

(a) mannitol and laminarin (b) floridean starch 

(c) pyrenoids   (d) All of the above 

 

(iv) Cell wall of Porphyra (red algae) contains 

(a) cellulose                            (b) pectins 

(c) polysulphate esters      (d) All of these 

 

Question 22: 

The skeleton of animals belonging to phylum—Porifera are made up of 

(a) spicules                                      (b) spiracles 

(c) calcareous shells                      (d) keratin fibres 

 

Question 23: 

Body forms present in cnidarians are 

(a) cylindrical and umbrella-shaped  (b) corals and coral reefs 

(c) polyp and medusa    (d) cnidoblasts and nematocysts 

 

Question 24: 

Comb jellies is the name given to phylum 

(a) Echinodermata                  (b) Ctenophora 

(c) Annelida                              (d) Mollusca 

 

Question 25:  

The level of organisation in Platyhelminthes is 

(a) cellular level   (b) tissue level 

(c) organ level   (d) organ system level 
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Question 26:  

Malpighian tubules are 

(a) excretory organs of insects (b) excretory organs of frog 

(c) respiratory organs of insects (d) endocrine glands of insects 

 

Question 27:  

The organ that enables feeding in phylum–Mollusca is 

(a) ctenidia     (b) undulating membrane 

(c) ganglia     (d) radula 

 

ASSERTION AND REASONING TYPE OF QUESTIONS 

 

These questions consist of two statements each, printed as Assertion and Reason. 

While answering these questions you are required to choose any one of the 
following four responses. 

a) If both Assertion and Reason are true and the Reason is correct explanation 
of the Assertion. 

b) If both Assertion and Reason are true but the Reason is not a correct 
explanation of the Assertion. 

c) If Assertion is true but the Reason is false. 
d) If both Assertion and Reason are false 

 

Question 28:  

Assertion (A): The body of hemichordates is divisible into proboscis, collar and 
trunk. 

Reason (R): Proboscis gland helps in digestion. 

 

Question 29: 

Assertion (A): Amphibians cannot survive in sea water. 

Reason (R): They have lungs for breathing on land which would collapse under 
the water pressure of the sea. 
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Question 30:  

Assertion (A): Aves must feed more often than reptiles. 

Reason (R): Birds are homiothermous this consumes more energy than reptiles 
that are poikilotherms. 

         

Question 31: 

Assertion (A): Air sacs are connected to lungs in class–Aves. 

Reason (R): They supplement respiration in birds. 

 

Question 32: 

CASE STUDY BASE QUESTIONS 

Coelenterates are aquatic, mostly marine organisms exhibiting tissue level of 
organisation. Their body is characterised by tentacles, stinging cells and horny or 
calcareous exoskeleton. They possess well-defined gastro vascular cavity having 
single 

opening, polymorphism is one of the major characteristic of coelenterates. In this, 
the organism exists in different forms out of which one is sessile, while the other 
is free-swimming. These forms exhibit division of labour and alternation of 
generation. Major representative animals of this group are Adamsia, Physalia, 
Gorgonia, etc. 

 

(i) A freshwater coelenterate is 

(a) Hydra  (b) Obelia  (c) Aurelia  (d) Physalia 

 

(ii) The exoskeleton of corals is composed of 

(a) pectins  (b) keratin (c) calcium carbonate (d) calcium sulphate 

 

(iii) Medusae form is seen in 

(a) Hydra  (b) Aurelia  (c) Adamsia  (d) Both (b) and (c) 

 

(iv) The common name of Adamsia is 

(a) sea fan                   (b) jelly fish 

(c) sea fur                   (d) sea anemone 
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Question 33: 

In a biology class the teacher brought bunches of mustard flowers and ask the 
students to dissect the flower and arrange the different parts of the flower neatly. 
This activity was conducted by the teacher so that the students will be able to see, 
touch and explore the structure of flower. 

 

a) The inflorescence of mustard flower is  

(i) Cyathium  (ii) Verticillaster   

(iii) Racemose  (iv) Cymose 

 

b) What type of aestivation is observed in mustard flower? 

(i) Valvate   (ii) Twisted  (iii) Imbricate  (iv) Vexillary 

 

c) What type of arrangement of stamens is found in the mustard flower 

(i) Didymous   (ii) Antipetalous   

(iii) Alternipetalous  (iv) Tetradynamous 

 

d) The transverse section of the mustard flower ovary shows two locules and each 
locule have single ovule. What type of placentation is observed? 

(i) Marginal   (ii) Basal   (iii) Parietal  (iv) Axile 

 

e) The ovary of the mustard flower is present at the top of the thalamus. This type 
of flower is called 

(i) Hypogynous  (ii) Perigynous  (iii) Epigynous  (iv) Actinomorphic 

 

Question 34 

On the way to school, two friends were sad to see that a big oak tree on the roadside 
had been cut. They saw that the cut tree trunk has number of rings and the central 
part is daker in colour than the outer part. They discuss with their teacher about 
the tree trunk that they saw. 

a) The outer lighter colour of the tree truck is called the 

(i) Sapwood  (ii) Heartwood  (iii) Springwood  (iv) Autumnwood 
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b) The central part of the tree trunk is darker in colour due to the 

(i) Accumulation of tannins, resin and gums 

(ii) Accumulation of water and nutrients 

(iii) Accumulation of death cells 

(iv) Accumulation bulliform cells 

 

c) The pith of the tree trunk is composed of 

(i) Sclerenchyma cells   (ii) Parenchyma cells  

(iii) Vascular bundles   (iv) Mesophyll cells 

 

d) Which of the following part helps in making new cells thus allowing the tree to 
grow in diameter? 

(i) Bark  (ii) Sapwood   (iii)Pith   (iv) Cambium 

 

e) The age of the tree can be determined by 

(i)Counting the branches of the tree  

(ii) The thickness of the bark  

(iii) Counting the annual rings  

(iv) The thickness of the pith 

 

Question 35: 

An improved model of the structure of cell membrane was proposed by Singer and 

Nicolson (1972) widely accepted as fluid mosaic model. According to this, the 

quasi-fluid nature of lipid enables lateral movement of proteins within the overall 

bilayer. This ability to move within the membrane is measured as its fluidity. Lipids 

are arranged within the membrane with the polar head towards the outer sides 

and hydrophobic tails towards the inner part . This ensures that the nonpolar tail 

of saturated hydrocarbons is protected from the aqueous environment. The lipid 

component of the membrane mainly consists of phosphoglycerides. 
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(i) Specific proteins responsible for the flow of materials and information into the 

cell are called- 

(a) Membrane receptors  (b) Carrier proteins 

(c) Integral proteins    (d) None of these 

 

(ii) Which one of the following is correct for the transmembrane proteins in lipid 

bilayer of plasma membrane? 

(a) They are absent in animal cells. 

(b) They act as channel proteins. 

(c) They are absent in plant cells. 

(d) They are only externally located. 

 

(iii)With the discovery of which of the following, the study of the structural 

details was made possible 

(a) Compound microscope 

(b) Cryo –electron microscopy  

(c) X- ray crystallography 

(d) Electron microscope 

 

(iv)  The lipid component of the membrane mainly consists of – 

(a) Phosphoglycerides (b) Triglycerides 

(c) Monoglycerides  (d) Both b and c 

 

(v) Which one is true for the cell membrane? 

(a) The ratio of lipids and proteins is fixed in membranes. 

(b) The amount of carbohydratesis greater than other biomolecules. 

(c) In human erythrocytes amount of proteins is more than that of lipids. 

(d) All of the above. 
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Question 36: 

These tissues have a free surface, which faces either a body fluid or the outside 

environment and thus provides a covering or a lining for some part of the body. 

The cells are compactly packed with little intercellular matrix. One type of these 

tissues is composed of a single layer of cells and functions as a lining for body 

cavities, ducts and tubes. Other type of these tissues consists of two or more cell 

layers and has protective function as it does in our skin. 

 

     

 

 

Directions: In the following questions, a statement of assertion is followed by a 

statement of reason. Mark the correct choice as: 

a) If both Assertion and Reason is true and Reason is the correct explanation of 

Assertion. 

b) If both Assertion and Reason are true but Reason is not the correct 

explanation of Assertion. 

c) If Assertion is true but Reason is false. 

d) If both Assertion and Reason are false. 

i. Assertion- Epithelial tissues protect the underlying and over lying tissues. 
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Reason- Materials are exchanged at the surfaces across the epithelial tissue. 

ii. Assertion- Urinary bladder can considerably expand to accommodate urine. 

Reason    - It is lined by stretchable squamous epithelium. 

iii. Assertion- Columnar epithelium lining the intestinal mucosa appears to 

have a   Brush like appearance. 

Reason    - A large number of microvilli are present on brush border column 

Epithelium. 

iv. Assertion- Surface of skin is impervious to water. 

Reason- Surface of skin is covered by stratified cuboidal epithelium. 

v. Assertion- Materials are exchanged between epithelial and connective 

tissue by Diffusion. 

Reason- Blood vessels are absent in epithelial tissues. 

 

Question 37 

Look at the molecular structure of the given polysaccharide and answer the 

questions that follow: 

 

1. Identify the polysaccharide whose structure (always branched) is given 

above. 

2. Choose the correct characteristics about the polysaccharide molecule shown 

above: 

I. It is the storage polysaccharide in animal cell. 

II. It gives blue black colour on reaction with iodine 

III. It is a branched homopolysaccharide.  
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IV. It contains repeating units of fructose only 

a. I and III 

b. II, III and IV 

c. Only III 

d. II and III 

 

3.    All the listed polysaccharides are homopolymers except: 

a. Starch  b. Glycogen 

c. Peptidoglycans d. Cellulose 

 

4. Inulin is a polymer of: 

a. Glucose   b. Fructose 

c. Glucose + Sucrose  d. Fructose + Galactose 

 

5. A polysaccharide found in the exoskeleton of crabs is: 

a. Cellulose b. Pectin c. Murein d. Chitin 

 

Question 38:  

Study the graph representing the activity of an enzyme being affected by a change 

in the condition which can alter the tertiary structure of a protein.  

 

 

Now answer the following questions: 
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1. The given graph shows the effect of various factors on enzymatic activity. 

What does X and Y axis represent? 

x- Axis    y- Axis 

a. Enzymatic activity  Rate of reaction 

b. pH/ Temperature   Enzymatic activity 

c. Rate of reaction   Enzymatic activity 

d. Enzymatic activity  pH/Temperature 

 

2. When enzymes are heated to a high temperature, they will : 

a. Inactivate 

b. Denature 

c. Have lower activation energy 

d. Both b and c 

 

3. Which factor does not affect the enzymatic activity? 

a. Temperature 

b. pH 

c. Substrate concentration 

d. Vmax 

 

4. What is the shape of the curve when enzymatic activity is measured against 

pH? 

a. Bell-shaped 

b. Hyperbolic 

c. Linear 

d. Sigmoid 
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5. Which of the following statement is incorrect regarding enzymatic activity? 

a. It increases with an increase in substrate concentration up to the 

saturation point 

b. It is highest at optimum pH value 

c. It initially decreases with an increase in pH value.  

d. It initially increases with an increase in temperature and then 

decreases. 

 

Question 39:  

It is said that the elemental composition of living organisms and that of inanimate 

objects (like the earth’s crust) are similar in the sense that all the major elements 

are present in both. Now answer the following questions: 

 

1. What would be the difference between the two groups stated above? Choose 

a correct option from the following: 

a. Living organisms have more gold in them than inanimate objects. 

b. Living organisms have more water in their body than inanimate 

objects. 

c. Living organisms have more carbon, oxygen, and hydrogen per unit 

mass than the inanimate objects 

d. Living organisms have more calcium in them than inanimate objects. 

 

2. Many elements are found in living organisms either in the free state or in the 

form of compounds. One of the following is not found in living organisms. 

a. Silicon b. Magnesium  c. Iron  d. Sodium 

 

3. Which of the elements is found in highest percentage in human body 

a. Carbon b. Hydrogen c. Oxygen  d. Sulphur  
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4. For finding the type of organic compounds present in living organisms, one 

performs chemical analysis using one of the following acids to form a slurry of the 

living tissue. Name the acid: 

a. Tri chloro glacial acetic acid 

b. Tri chloro nitric acid 

c. Tri chloro acetic acid 

d. Tri chloro benzoic acid. 

 

5. The sum total composition of acid- soluble and acid insoluble fraction 

represents the entire composition of:  

a. Dead cells 

b. Gene pool 

c. Cellular pool 

d. Gene library 

 

ASSERTION – REASON-BASED QUESTIONS:  

In each of the questions, a statement of assertion (A) is given and a corresponding 

statement of Reason (R) is given just below it. Of the statements, mark the correct 

answer as:  

(a) If both A and R are true and R is the correct explanation of A. 

(b) If Both A and R are true but R is not the correct explanation of A 

(c) If A is true but R is false 

(d) If both A and R are false. 

 

Question 40:  

ASSERTION: Amino acids are called α amino acids. 

REASON: Amino acids are organic compounds containing an amino group and an 

acidic group as substituents on the α – carbon 
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Question 41: 

ASSERTION: The inhibition activity of succinic dehydrogenase by malonate which 

closely resembles the substrate in structure is an example of competitive 

inhibition. 

REASON: competitive inhibition is the inhibition of enzyme when inhibitor closely 

resembles the substrate, in its molecular structure. 

 

Question 42:    

Study the figures given below and answer the questions that follow: 

 

i) Identify the labeled figures A and B. 

(a) Metaphase and Metaphase I (b) Metaphase I and Anaphase I 

(c) Metaphase II and Anaphase II (d) Anaphase I and Anaphase II 

 

ii) Which type of spindle is shown in the given cell? 

(a) Anastral  (b) Amphiastral (c) Both of these  (d) None of these 

 

iii) Which of the following does not occur in anaphase-I but occurs in anaphase-II? 

(a) Condensation of chromosomes 

(b) Poleward movement of chromosomes 

(c) Contraction of spindle fibres 

(d) Splitting of centromere. 
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iv) Identify the meiotic stage in which the homologous chromosomes separate 

while the sister chromatids remain associated at their centromeres. 

(a) A     (b) C       (c) B      (d) D 

 

v) Select the stage that begins with the simultaneous splitting of centromere of 

each chromosome. 

(a) D      (b) A       (c) B     (d) C 

 

Question 43:  

Read the following passage and answer the questions that follow. 

Mitosis is the type of division in which chromosomes replicate and become equally 

distributed both quantitatively and qualitatively into two daughter nuclei. Thus, it 

is also called equational division since the chromosome number of the parent is 

conserved in the daughter cell. On the basis of nuclear division, M-phase is divided 

into four stages: Prophase, Metaphase, Anaphase, and Telophase. Mitosis starts 

with nuclear division followed by daughter chromosome separation and ends with 

division of cytoplasm. It is necessary for the growth and development of a 

multicellular organism 

 

i) Which among the following is the longest and shortest phase in mitosis? 

(a) Telophase and Prophase (b) Metaphase and Anaphase 

(c) Prophase and Anaphase (d) Anaphase and Prophase 

 

ii) X phase is characterized by condensation of chromosomal material to form 

compact mitotic chromosomes, X is 

(a) prophase (b) anaphase (c) metaphase  (d) telophase. 
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iii) Which of the following is the best stage to study the morphology of 

chromosomes? 

(a) Prophase  (b) Metaphase (c) Anaphase  (d) Telophase 

 

iv) How many mitotic divisions are required for a cell to make 512 cells? 

(a) 8   (b) 6  (c) 7   (d) 9 

 

v) Read the given statements and select which ones are true (T) and which ones 

are false (F). 

I. Germ cells are formed by mitosis. 

II. Mitosis is capable to regenerate the whole organism. 

III. Mitosis involves the multiplication of both unicellular and multicellular 

organisms. 

IV. Mitosis increases the nucleocytoplasmic ratio. 

                       I         II       III      IV 

(a)                  F         F        T       F 

(b)                  T        T        T       F 

(c)                  T         F        F       F 

(d)                  F        T        T        F 

 

Question 44:  

Read the following passage and answer the questions that follow. 

Cell division happens when a parent cell divides into two or more cells called 

daughter cells. Cell division usually occurs as part of a larger cell cycle. There are 

two primary phases in the cell cycle. 

1. Interphase  

2. M Phase (Mitosis phase): This is where the actual cell division occurs. There are 

two key steps in this phase, namely cytokinesis, and karyokinesis. 
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i) Cell growth disturbs the ratio between ___________________ which is restored by 

cell division 

(a) Nucleus and cytoplasm  (b) Cell and extracellular matrix 

(c) Nucleus and organelles  (d) Extracellular and intracellular matrix 

ii) The duration of cell cycle varies in different organisms. Wwhat is the 

duration of cell cycle in yeast? 

(a) 60 mins (b) 90 mins (c) 20 mins (d) 140 mins 

 

iii) Which of the following represents the correct sequence of cell cycle: 

(a) M phase → G1 phase→ S phase→ G2 phase 

(b) G0 phase→ G2 phase→ M phase → G1 phase 

(c) G1 phase→ S phase → G2 phase → M phase 

(d) S phase→ G1 phase → G2 phase→ M phase 

 

iv) Which of the following represents DNA content and chromosome number 

respectively during S phase, if the initial amount of DNA is 2C. 

(a) 4C, n  (b) 4C, 2n (c) 2C , 2n (d) 4C , 4n 

 

v) Which of the following cells in adult animals do not appear to exhibit cell 

division:  

(a) Bone marrow cells (b) Upper layer of epidermis 

(c) Heart cells    (d) None of these 

 

ASSERTION – REASON-BASED QUESTIONS:  In each of the questions, a statement 

of assertion (A) is given and a corresponding statement of Reason ( R) is given just 

below it. Of the statements, mark the correct answer as:  

(a) If both A and R are true and R is the correct explanation of A. 

(b) If Both A and R are true but R is not the correct explanation of A 
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(c) If A is true but R is false 

(d) If both A and R are false. 

 

Question 45: 

Assertion: Interkinesis is followed by prophase I. 

Reason: DNA synthesis occurs during interkinesis. 

 

Question 46: 

Assertion: Diplotene is the final stage of meiotic prophase I 

Reason: Diplotene represents transition to metaphase. 

 

Question 47:  

The combination of water, sunlight and CO2 in the chloroplast of a cell of a green 
plant makes 

(a) Fructose  (b) Glucose   (c) Lactose   (d) Comatose 

 

Question 48: 

The light dependent reaction occurs in the –  

(a) Thylakoid membrane  (b) Calvin cycle  

(c) Chloroplast    (d) G3P  

 

Question 49:  

Encircle Yes or No for each statement –  

a. Photosynthesis is an exothermic reaction. Yes/No    

b. The first stable product of Calvin cycle is 3- Phosphoglyceric acid (PGA). Yes/No  

 

Question 50: 

 

In above reaction what is missing and what is source of oxygen in this reaction   
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Question 51: 

 

In the above picture which type of cycle of photosynthesis occurs 

a) C3 Pathway     b) Hatch – Slack Pathway 

c) CAM cycle         d) none of the above 

 

Question 52:  

In sugarcane plant, name the enzyme responsible for fixation of CO2 to a 4C 
Compound - OAA 

a) fructose phosphate       

b) Ribulose biphosphate carboxylase    

c) phosphoenol pyruvate carboxylase  

d)  RUBP kinase 

 

Question 53: 

Chlorophyll a is found in all     

a) oxygen liberating plants     b) autotrophs     c) higher plants         d) algae 
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Question 54: 

First product of photorespiration is 

a) phosphoglycolate        b) Glycolate      c) Glycine           d) serine       

 

Question 55: 

Study the given schematic diagram and answer the questions from 1 to 5 given 
below 

 

i) What do ‘B’ represents in the given figure? 

(a) Photosystem I  (b) Electron transport system 

(c) Photosystem II (d) None of these 

 

ii) Electrons lost by PS II are regained from 

(a) O2  (b) CO2 (c) Photolysis of H2O (d) none of these. 

 

iii) Raw materials required for light reactions are 

(a) ADP, ATP and H2O  (b) ADP, H2O and NADP 

(c) ADP and NADPH2  (d) ATP and NADP. 

 

iv) Main substance involved in transfer of electrons in photosynthesis is 

(a) phytochrome   (b) cytochrome (c) FAD   (d) both (a) and (b). 

 

v) Consider the following. 

1. Cytochrome b 2. Cytochrome f 3. Plastocyanin  4. Plastoquinone 
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What is the sequence of these photo-induced electron carriers between B to A in 
photosynthesis? 

(a) 4, 1, 2, 3  (b) 3, 4, 1, 2  (c) 1, 2, 3, 4   (d) 3, 2, 4, 1 

 

Question 56:  

Case Study:  Read the following passage and answer questions from 46 to 50 given 
below: 

Photosynthetic reactions which are dependent on the products of light reaction 
are called biosynthetic phase or dark reactions. There are two main pathways -
−Calvin cycle and C4 (Dicarboxylic acid) cycle in which assimilatory power (ATP 
and NADPH) produced during photochemical phase is used in the fixation and 
reduction of carbon dioxide. 

i) In the C3 cycle, ATP and NADH are required for production of one glucose 
respectively are 

(a) 12 and 18  (b) 18 and 12 (c) 2 and 3   (d) 3 and 2. 

 

ii) Which one of the following is a special feature of C4 plants? 

(a) They tolerate high temperatures. 

(b) They have lesser productivity of biomass. 

(c) They show less response to high light intensity. 

(d) Both (b) and (c) 

 

iii) Bundle sheath cells in C4 plants have 

(a) thick walls, large intercellular spaces, large number of chloroplasts 

(b) thin walls, no intercellular spaces, large number of chloroplasts 

(c) thin walls, large intercellular spaces, no chloroplasts 

(d) thick walls, no intercellular spaces, large number of chloroplasts. 

 

iv) Where do Calvin pathway takes place in C3 and C4 plants? 

(a) It takes place in mesophyll cells of both C3and C4 plants. 

(b) If takes place is mesophyll cells of C3 plant and bundle sheath cells of C4 plant. 

(c) Bundle sheath cells of C3 plant and mesophyll cells of C4 plant. 

(d) It takes place in bundle sheath cells of C3 and C4 plants 
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v) Read the given statements and answer the following questions.  

Statement 1: In C4 plants, OAA is formed in mesophyll cells. 

Statement 2: Mesophyll cells of C4 plants have enzyme PEP case but lack RuBisCO. 

(a) Both statements 1 and 2 are true. 

(b) Statement 1 is true but statement 2 is false. 

(c) Statement 1 is false but statement 2 is true. 

(d) Both statements 1 and 2 are false 

 

Question 57: 

Case Study: The citric acid cycle (CAC) – also known as the TCA cycle (tricarboxylic 
acid cycle) or the Krebs cycle– is a series of chemical reactions to release stored 
energy through the oxidation of acetyl-CoA derived from carbohydrates, fats, and 
proteins. The Krebs cycle is used by organisms that respire (as opposed to 
organisms that ferment) to generate energy, either by anaerobic respiration or 
aerobic respiration. In addition, the cycle provides precursors of certain amino 
acids, as well as the reducing agent NADH, that are used in numerous other 
reactions. Its central importance to many biochemical pathways suggests that it 
was one of the earliest components of metabolism and may have originated 
abiogenically. Even though it is branded as a 'cycle', it is not necessary for 
metabolites to follow only one specific route; at least three alternative segments of 
the citric acid cycle have been recognized 

 

1. Product of Krebs cycle essential for oxidative phosphorylation is _______ 

(a) NADPH and ATP  (b) Acetyl CoA 

(c) CO2 and oxaloacetate (d) NADH and FADH2 

 

2. A single molecule of glucose generates _________ molecules of acetyl CoA, which 
enters the Krebs cycle. 

(a) 4  (b) 3  (c) 2  (d) none of these 

 

3. ___________ accepts hydrogen from malate 

(a) FAD (b) NAD  (c) NADP  (d) FMN 
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4. ATP synthesis is powered by 

(a) Coenzyme motive force (b) cAMP 

(c) Proton gradient  (d) GTP hydrolysis 

 

5. FAD is reduced in which of the reaction of the Kreb’s cycle? 

(a) Isocitrate to oxaloacetate  (b) Succinyl CoA to Succinate 

(c) Fumarate to malate   (d) Succinate to fumarate 

 

Question 58: 

 

1.  Which of the following is the correct sequence of electron acceptors in ETS for 
production of ATP? 

(a) Cyt b, c, a, a3 

(b) Cyt a, a, b, c 

(c) Cyt c, b, a, a3 

(d) Cyt b, c, a3, a 
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2. Electron transport system (ETS) is present in which of the following parts of 
mitochondria? 

(a) Inner membrane 

(b) Outer membrane 

(c) Matrix 

(d) Stroma 

 

3. Which of the following is the first complex (Complex I) of ETS? 

(a) NADH dehydrogenase 

(b) Cytochrome aa3 

(c) Cytochrome bc1 

(d) ATP synthase 

 

4. Ubiquinone transfers its electrons to 

(a) Complex I 

(b) Complex II 

(c) matrix 

(d) Cyt c 

 

5. In which part of the cell, oxidative phosphorylation takes place? 

(a) Inner mitochondrial membrane 

(b) Outer mitochondrial membrane 

(c) Grana of chloroplast 

(d) Stroma of chloroplast 

 

Question 59: 

For aerobic respiration to take place within the mitochondria, the final product of 
glycolysis, pyruvate is transported from the cytoplasm into the mitochondria. The 
crucial events in aerobic respiration are: • the complete oxidation of pyruvate by 
the stepwise removal of all the hydrogen atoms, leaving three molecules of CO2. • 
The passing on of the electrons removed as part of the hydrogen atoms to 
molecular O2 with simultaneous synthesis of ATP. 
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1. First process of aerobic respiration i.e. Kreb’s cycle occurs in 

(a) cytoplasm  (b) matrix of mitochondria 

(c) Chloroplast  (d) mitochondria 

 

2. Second phase of aerobic respiration i.e. ETS occurs in 

(a) matrix of mitochondria 

(b) stroma 

(c) Inner membrane of mitochondria 

(d) Inter membrane space of mitochondria 

 

3. Entry of Pyruvate into mitochondrial matrix is ensured by which enzyme 

(a) Kinase 

(b) isomerase 

(c)Pyruvate dehydrogenase 

(d)  Decarboxylase 

 

Question 60: 

Directions: In the following questions, a statement of assertion is followed by a 
statement of reason. 

Mark the correct choice as: 

a) If both Assertion and Reason are true and Reason is the correct explanation 
of Assertion. 

b) If both Assertion and Reason are true but Reason is not the correct 
explanation of Assertion. 

c) If Assertion is true but Reason is false. 
d) If both Assertion and Reason are false. 

 
i. Assertion: Glycolysis is the first step of respiration in which glucose 

completely breaks into CO2 and H2O. 
Reason: In this process, there is net gain of twenty-four molecules of ATP.  
 

ii. Assertion: Substrate level phosphorylation is present in glycolysis. 
Reason: Substrate level phosphorylation causes synthesis of ATP. 
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iii. Assertion: Plants do not have specialised respiratory organs. 
Reason: There is very little transport of gases from one plant part to 
another. 
 

iv. Assertion: This conversion of 1,3-biphosphoglycerate (BPGA) to 3- 
phosphoglyceric acid (PGA) is an energy yielding step. 
Reason: By the formation of ATP, this energy is trapped. 
 

v. Assertion: During strenuous exercise, anaerobic respiration sometimes 
occurs in our skeletal muscles. 
Reason: Pyruvic acid is reduced to lactic acid in the presence of lactate 
dehydrogenase and in the absence of oxygen. 

 

Question 61: 

The figure given below shows the steps in glycolysis. Fill in the missing steps A, B, 
C, D and also indicate whether ATP is being used up or released at step E? 
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Question 62: 

Observe the figure and answer the question below 

 

1. S-shaped growth curve and grand period of growth is changed by which factor? 

(a) intensity of light 

(b) temperature change 

(c) change influend by increase and decrease of light and temperature 

(d)no effect of given factors on it  

 

2. It is correct order of stages of s-shaped growth curve? 

(a) Initial growth stage, stationary growth stage, exponential growth stage 

(b) Stationary growth stage, initial growth stage, exponential growth stage 

(c) Initial growth stage, exponential growth stage, Stationary growth stage 

(d) exponential growth stage, Stationary growth stage, Initial growth stage 

 

3. What is the parameter of sigmoid curve graph? 

(a) growth of population (b) number of cell 

(c) size of organism  (d) all of the above 

 

Question 63: 

Directions: In the following questions, a statement of assertion is followed by a 
statement of reason. 

Mark the correct choice as: 
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a) If both Assertion and Reason are true and Reason is the correct explanation 
of Assertion. 

b) If both Assertion and Reason are true but Reason is not the correct 
explanation of Assertion. 

c) If Assertion is true but Reason is false. 
d) If both Assertion and Reason are false 

 
i. Assertion: Primary growth of the plants leads to the elongation of the plants 

along their axis. 
Reason: Root apical meristem and shoot apical meristem are responsible for 
primary growth of the plants. 
 

ii. Assertion: The sum of growth and differentiation is development. 
Reason: Development in plants is under the control of extrinsic factors only. 
 

iii. Assertion: Apical dominance is increased by removal of shoot tip. 
Reason: Due to accumulation of auxin in lateral parts, growth is inhibited. 
 

iv. Assertion: Gibberellins induce flowering in long day plants. 
Reason: Genetically tall plant become dwarf by application of Gibberellin. 
 

v. Assertion: During Vietnam War, agent orange (a mixture of 2, 4-D and 2,4,5-
T) was used. 
Reason: 2,4-D and 2,4,5-T are used as herbicides. 

 

Question 64: 

Complete the following flowchart – identify A, B, C and D 

 

 

Question 65: 

The PGRs can be broadly divided into two groups based on their functions in a 
living plant body. One group of PGRs are involved in growth promoting activities, 
such as cell division, cell enlargement, pattern formation, tropic growth, flowering, 
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fruiting and seed formation. These are also called plant growth promoters, e.g., 
auxins, gibberellins and cytokinins. The PGRs of the other group play an important 
role in plant responses to wounds and stresses of biotic and abiotic origin. They 
are also involved in various growth inhibiting activities such as dormancy and 
abscission. The PGR abscisic acid belongs to this group. The gaseous PGR, ethylene, 
could fit either of the groups, but it is largely an inhibitor of growth activities. 

 

1. Growth regulators, which control plant growth and development are 
called___________ 

a) Secondary metabolites b) Macro element 

c) Nonessential elements d) Phytohormone 

 

2. Which of the following is NOT a naturally occurring auxin? 

a) Indole 3-acetic acid (IAA)  

b) Indole 3-butyric acid (IBA) 

c) Phenyl acetic acid (PAA)  

d) 2,4-D 

 

3.  Mark the one, which is NOT a physiological effect of auxin? 

a) Cell elongation  b) Stem elongation 

c) Cell differentiation d) Rooting 

 

4.  What is bolting? 

a) Internode elongation  b) Rooting  

c) Shooting    d) Shoot apical meristem 

 

5. Which of the following plant hormone causes a delay in leaf senescence? 

a) Abscisic acid b) Ethylene   

c) Auxin  d) Cytokinins 
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Question 66: 

 

a) What does the above figure represent?  

(Hint: the phenomenon in which flowering is dependant on exposure to low 
temperature) 

b) Throw light on its significance. 

 

Question 67: 

Lungs are made up of air-filled sacs, the alveoli. They do not collapse even after 
forceful expiration, because of  

a) expiratory reserve volume b) inspiratory reserve volume 

c) residual volume   d) tidal volume  

 

Question 68: 

People who have migrated from the planes to an area adjoining Rohtang pass 
about 6 months back  

a) are not physically fit to play games like football 
b) have more RBCs and their hemoglobin has a lower binding affinity to O2 
c) have the usual RBC count, but their hemoglobin has very high binding 

affinity to O2 
d) suffer from altitude sickness with symptoms like nausea, fatigue, etc 
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Question 69: 

Which of the following is a chronic respiratory disorder caused by smoking? 

a) Asthma    b) Emphysema 

c) Respiratory alkalosis  d) Respiratory acidosis 

 

Question 70: 

The energy yield due to the outcome of total oxidation of 1 molecule of glucose 
during the cellular respiration is enough to convert 

a) 38 molecules of ADP to 38 molecules of ATP 

b) 36 molecules of ADP to 36 molecules of ATP 

c) 30 molecules of ADP to 30 molecules of ATP 

d) 32 molecules of ADP to 32 molecules of ATP 

 

Question 71: 

RQ (Respiratory Quotient) can be defined as the Volume of carbon dioxide 
evolved ÷ Volume of oxygen consumed. In which of the following cases the 
respiratory quotient or R.Q. is greater than one? 

a) Glucose 

b) Fat 

c) Fructose 

d) Organic acid 

 

Question 72: 

Lymph differs from blood in having 

a) no plasma 

b) more RBCs and less WBCs 

c) more WBCs and no RBCs 

d) plasma without proteins 

 

 

Question 73: 
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Which of the following is correct? 

a) Serum contains blood and fibrinogen 

b) Plasma is blood without lymphocytes 

c) Blood comprises plasma, RBC, WBC and platelets 

d) Lymph is plasma with RBC and WBC 

 

Question 74: 

A certain road accident patient with an unknown blood group needs immediate 
blood transfusion. His one doctor friend at once offers his blood. What was the 
blood group of the donor?  

a) Blood group AB 
b) Blood group O 
c) Blood group A 
d) Blood group B 

 

Question 75:  

Doctors use stethoscope to hear the sounds produced during each cardiac cycle. 
The second sound is heard when  

a) Semi lunar valves close down after the blood flows into vessels from 
ventricles 

b) AV valves open up 
c) Ventricular walls vibrate due to gushing in of blood from atria 
d) AV node receives signal from SA node 

 

Question 76: 

How do parasympathetic neural signals affect the working of the heart?  

a) both heart rate and cardiac output increase 
b) reduce both heart rate and cardiac output 
c) heart rate is increased without affecting the cardiac output 
d) heart rate decreases but cardiac output increases 
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Question 77:  

What happens when glomerular filteration rate falls? 

(a) Activation of podocytes 

(b) Release of renin 

(c) Repression of juxta glomerular cells 

(d) None of the above 

 

Question 78: 

Which of the following can be cured by hemodialysis? 

(a) Renal calculi 

(b) Glomerulonephritis 

(c) Uremia 

(d) All of these can be cured by hemodialysis 

 

Question 79:  

Reabsorption of filterate occurs in 

(a) renal tubules 

(b) glomerular apparatus 

(c) medullary pyramid 

(d) juxta cells 

 

Question 80: 

Average blood filtered by kidneys per minute is  

(a) 1000 – 1500 mL 

(b) 500 – 600 mL 

(c) 200 – 300 mL 

(d) 1100 – 1200 Ml 
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Question.81:  

Which one of the following statements in regard to the excretion by the human 

kidneys is correct? 

(a) Ascending limb of Loop of Henle is impermeable to electrolytes 

(b) Descending limb of Loop of Henle is impermeable to water 

(c) Distal convoluted tubule is incapable of reabsorbing HCO3 

(d) Nearly 99 percent of the glomerular filtrate is reabsorbed by the renal 

tubules 

 

Question 82: 

The elements associated with muscle contraction are 

(a) Mg and Ca 

(b) Mg and Cl 

(c) Na and Ca 

(d) Ca and K 

 

Question 83: 

Match the columns. 

A. Hinge Joint – 1. Carpals 

B. Saddle Joint – 2. Knee 

C. Pivot Joint – 3. Thumb 

D. Gliding Joint – 4. Vertebra 

 

(a) A-4, B-3, C-1, D-2 

(b) A-3, B-1, C-2, D-4 

(c) A-2, B-3, C-4, D-1 

(d) A-3, B-1, C-4, D-2 
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Question 84: 

One of the following is true of muscle contraction. 

(a) H-zone expands 

(b) I-band expands 

(c) A-Band remains constant 

(d) The sarcomeres expands 

 

Question 85: 

Which one of the following is correct pairing of a body part and the kind of 

muscle tissue that moves it? 

(a) Iris – Involuntary smooth muscle 

(b) Heart wall – Involuntary unstriated muscle 

(c) Biceps of upper arm – Smooth muscle fibres 

(d) Abdominal wall – Cardiac muscle 

 

Question 86: 

Ilium, ischium, and pubis join at the ______ to form coxal bone. 

(a) Acetabulum  (b) Ilium 

(c) Sternum   (d) Glenoid cavity 

 

ASSERTION AND REASONING TYPE OF QUESTIONS 

These questions consist of two statements each, printed as Assertion and Reason. 
While answering these questions you are required to choose any one of the 
following four responses. 

A. If both Assertion and Reason are true and the Reason is correct 
explanation of the Assertion. 
B. If both Assertion and Reason are true but the Reason is not a correct 
explanation of the Assertion. 
C. If Assertion is true but the Reason is false. 
D. If both Assertion and Reason are false 
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Question 87: 
Assertion: Rabies is an acute infectious disease of warm-blooded mammals 
characterised by involvement of CNS resulting in paralysis and finally death. 
Reason: This is caused due to neurotropic filterable bacteria in saliva of rabid 
animals. 
 
Question 88: 
Assertion: Imbalance in Na+, K+ and proteins generates the resting potential. 
Reason: To maintain unequal distribution of Na+ and K+ , neurons use 
electrical energy. 
 
Question 89: 
Assertion: Tympanic membrane separates the external ear from the middle ear. 
Reason: Tympanic membrane transmits vibrations (pressure waves in air) to 
the internal ear via ear ossicles of middle ear. 
 
Question 90: 
Assertion: Ear ossicles increase the force of vibration by their characteristic 
leverage. 
Reason: Increase in force is necessary because the sound waves are 
transmitted from air to a fluid medium by ear ossicles. 
 
Question 91: 
Assertion: The receptor cells in the organ of Corti transmit impulses to the 
cerebral cortex to cause sensation of sound. 
Reason: The organ of Corti is located in the utricle. 
 
Question 92: 
Assertion: Pain receptors can react to thermal and chemical stimuli also 
besides mechanical stimuli. 
Reason: The pain receptors are free nerve endings that penetrate between the 
epidermal cells. 
 
Question 93: 
Assertion: Human sense of smell is relatively poor. 
Reason: Olfactory receptors are limited to only small of the nasal chambers. 
 
Question 94: 
Assertion: Cornea causes the maximum refraction of the light rays. This place 
the image approximately on the retina. 
Reason: Cornea has a flat surface. 
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Question 95: 
Assertion: In an albino, the iris looks pink. 
Reason: Iris contains pink pigment instead of melanin in an albino. 
 
Question 96: 
Assertion: Owls move freely during night. 
Reason: They have large number of rods on their retina. 
 
Question 97: 
Which one of the followings is the function of parasympathetic nervous system? 
(a) Stimulates oil and sweat glands in the skin 
(b) Pupil constriction 
(c) Acceleration of heart beat 
(d) Contraction of hair muscles 
 
Question 98: 
During resting state, fluid outside axon contains 
(a) low concentration of K+ 
(b) low concentration of Na+ 
(c) low concentration of Cl– 
(d) high concentration of Cl–  
 
Question 99: 
The basic cyclic pattern of inspiration and expiration are established by a 
respiratory center within the ______. 
(a) Cerebellum    (b) Medulla oblongata 
(c) Cerebral cortex   (d) Thalamus 
Question 100: 
The cutaneous plexus and the papillary plexus consist of 
(a) Specialized cells for cutaneous sensations 
(b) A network of arteries to provide dermal supply 
(c) A network of nerves to provide dermal sensation 
(d) Gland cells that release cutaneous secretions 
 
Question 101: 
At a neuromuscular junction, synaptic vesicles discharge ______. 
(a) Acetylcholine 
(b) Epinephrine 
(c) Adrenaline 
(d) None of these 
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ASSERTION AND REASONING TYPE OF QUESTIONS 

These questions consist of two statements each, printed as Assertion and Reason. 
While answering these questions you are required to choose any one of the 
following four responses. 
 
A . If both Assertion and Reason are true and the Reason is correct explanation of 
the Assertion. 
B. If both Assertion and Reason are true but the Reason is not a correct 
explanation of the Assertion. 
C. If Assertion is true but the Reason is false. 
D. If both Assertion and Reason are false 
 
Question 102: 
Assertion: Our body secretes adrenaline in intense cold. 
Reason: Adrenaline hormone raises metabolic rate. 
 
Question 103: 
Assertion: Diabetes insipidus is marked by excessive urination and too much 
thirst for water. 
Reason: It occurs due to deficiency of Antidiuretic Hormone (ADH) is secreted by 
the posterior lobe of pituitary gland. 
 
Question 104: 
Assertion: Placenta functions as a temporary endocrine gland during 
development. 
Reason: Placenta produces pheromones. 
 
Question 105: 
Assertion: Thymus gland is prominent at birth but gradually atrophies in the 
adult. 
Reason: Thymus hormone named thymosine causes growth in early life by 
accelerating cells division. 
 
Question 106: 
Assertion: The hormones secreted by the hypothalamus are called 
neurohormones. 
Reason: Neurohormones are produced by special non-nervous cells in the 
hypothalamus. 
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Question 107: 
Assertion: Two pituitary hormones of the mother take part in feeding the infant 
on mother’s milk. 
Reason: Prolactin from anterior pituitary stimulates mammary glands to secrete 
milk and oxytocin from posterior pituitary causes release of milk when the infant 
sucks at the breast. 
 
Question 108: 
Assertion: Eunuchoidism involves aspermia (lack of sperms), underdeveloped 
sex organs and lack of accessory sex characters in males. 
Reason: Failure of progesterone secretion leads to eunuchoidism. 
 
Question 109: 
Assertion: Aldosterone is a steroid hormone and controls the Na+ and K+ ratio in 
the body fluids. 
Reason: Aldosterone increases reabsorption of Na+ from body fluids (urine, 
saliva and sweat) to check its loss and increases elimination of K+ in body fluids. 
 
Question 110: 
Assertion: A tadpole deprived of thyroid gland fails to metamorphose into adult. 
Reason: Thyroxine stimulates tissue differentiation and therefore affects 
metamorphosis of tadpole into an adult frog. 
 
Question 111: 
Assertion: The hormone FSH stimulates RBC formation. 
Reason: On reaching the red bone marrow, FSH stimulates mitosis to increase 
RBC formation. 
 

Question 112: 

Which of the following is an emergency hormone? 

(a) Epinephrine (b) Androgen (c) Cortisol  (d) FSH 

 

Question 113: 

Match the columns. 

1. PRL – A. Pigmentation of skin 

2. LH – B. Steriod hormones 

3. ACTH – C. Formation of milk 
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4. MSH – D. Gonadal activity 

(a) 1-C, 2-D, 3-B, 4-A  (b) 1-C, 2-D, 3A, 4-B 

(c) 1-D, 2-C, 3-B, 4-A  (d) 1-B, 2-C, 3-D, 4-A 

 

Question 114: 

Choose the incorrect statement. 

(a) Hormones are non-nutrient chemicals. 

(b) Exocrine glands are ductless glands. 

(c) Invertebrates have simple endocrine system. 

(d) All of the above statements are incorrect. 

 

Question 115: 

Parathormone or PTH is called as hypercalcemic hormone because it leads to the 

(a) absorption of CaCO3 from the digested food 

(b) reabsorption of water from renal tubules 

(c) increasing blood calcium levels 

(d) maintainence ion balance in blood 

 

Question 116: 

Which one of the followings are male sex hormones? 

(a) Insulins   (b) Aldosterones 

(c) Androgens  (d) Pheromones 
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Answer Keys 

Answer 1: (a) 

Answer 2: (a) 

Answer 3:  (a) d   (b) c   (c) a 

Answer 4:  

 (1) d - Julian Huxley   

(2) d – Systematics 

(3) Carolus Linnaeus is the father of taxonomy 

(4) Taxonomy is the study of the classification, characterization,  

        nomenclature, and identification of organisms and it is a branch of  

         science. 

(5) Systematics is another branch of science that includes the study of the 

classification, nomenclature, identification, and evolutionary history of 

an organism. Thus, the taxonomic characteristics of an organism along 

with its evolutionary history come under systematics. 

 

Answer 5:  (a) c  (b) a  (c) d 

Answer 6: (i) D  (ii) C  (iii) B  (iv) A  (v) A   (vi) D 

Answer 7: (d) 

Answer 8: (d) 

Answer 9:  

(a) The accumulation of large deposits of diatoms that forms a covering of 

silica extending over several 100m for billions of years. Diatoms are the main 

producers in the ocean. They prepare food for themselves as well as other 

life forms in the ocean. Their body is made up of siliceous shell known as a 

frustule. 

 (b) The mycelium of the mushroom absorbs nutrients from the soil. The 

nutrients in the centre get exhausted and grow in diameter thereby forming 
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a circle. These rings are the fruiting bodies of the fungus and are known as 

‘fairy ring’. 

 (c) Neurospora can be grown easily under laboratory conditions by 

providing organic salts, carbohydrates and vitamin. Under X-ray treatments, 

mutations can be introduced easily in the Neurospora cells and meiotic 

division is easily visible. 

 (d) They are introduced in the same kingdom due to a few similarities they 

share: 

• They do not possess a well-defined nucleus. 

• DNA lies freely in the cytoplasm. 

• The ribosomes are 70S type. 

• The nucleus does not have a nucleolus and a nuclear membrane. 

Answer 10:  (a) A  (b) A  (c) A  (d) b   (e) b 

Answer 11:  (a) 

Answer 12:  (a) 

Answer 13:  (a) 

Answer 14:  (d) 

Answer 15:  (c) 

Answer 16:  (c) 

Answer 17:  (d) 

Answer 18:  (c) 

Answer 19:  (a) 

Answer 20:  (b) 

Answer 21:  (i) c  (ii) a  (iii) a  (iv) d 

Answer 22:  (a) 

Answer 23:  (c) 

Answer 24:  (b) 

Answer 25:  (c) 
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Answer 26:  (a) 

Answer 27:  (d) 

Answer 28:  (c) 

Answer 29:  (c) 

Answer 30:  (a) 

Answer 31:  (a) 

Answer 32:  (i) a  (ii) c  (iii) b  (iv) d 

Answer 33:  

 (a) (iii) Racemose 

 (b) (iii) Imbricate 

 (c) (iv) Tetradynamous 

 (d) (iii) Parietal 

 (e) (i) Hypogynous 

Answer 34:  

 (a) (i) Sapwood 

 (b) (i) Accumulation of tannins, resin and gums 

 (c) (ii) Parenchyma cells 

 (d) (iv) Cambium 

 (e) (iii) Counting the annual rings  

Answer 35:  (i) b  (ii) b  (iii) d  (iv) a  (v) c 

Answer 36: 

 i) (b) both are correct but reason is not a correct explanation. 

 ii) (c) assertion is true but the reason is false. 

 iii) (a) both are true and reason is correct. 

 iv) (c) assertion is true but reason is false. 

 v) (a) both are true and reason is correct explanation. 

Answer 37:  

 (1) Glycogen 
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 (2) A 

 (3) B – Peptidoglycans 

 (4) B- Fructose 

 (5) D- Chitin 

 

Answer 38:  

 (1) B- Ph/ Temperature – X axis and enzymatic activity- y axis 

 (2) B- Denature 

 (3) D- Vmax 

 (4) A- bell shaped 

 (5) C 

Answer 39:  (1) C  (2) A  (3) C  (4) C  (5) C 

Answer 40:  A 

Answer 41:  A 

Answer 42:  

 i. (b): A - Metaphase I, B - Anaphase I 

ii. (b): As there are two asters, the spindle is called amphiastral. 

iii. (d): The splitting of centromere does not occur in anaphase I but occurs in 

anaphase II. 

iv. (c) : During anaphase I, the homologous chromosomes separate, while 

sister chromatids remain associated at their centromeres. 

v. (a) : Anaphase II begins with the simultaneous splitting of centromere of 

each chromosome. 

Answer 43:  

i. (c)  

ii. (a) : During prophase, chromosomal material condenses to form compact 

mitotic chromosomes. Chromosomes are seen to be composed of two 

chromatids attached together at the centromere. 
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iii. (b) : Metaphase is the best time to count the number and study the 

morphology of chromosomes. 

iv.  (d) : 9 mitotic divisions are required for a single cell to make 512 cells. 

v.  (d) 

 

Answer 44:  (i) a  (ii) b  (iii) c  (iv) b  (e) d 

Answer 45:  D 

Answer 46:  D 

Answer 47:  (b) 

Answer 48:  (a) 

Answer 49:  (a) No  (b) Yes 

Answer 50:  Chlorophyll, H2O 

Answer 51:  (b) 

Answer 52:  (c) 

Answer 53:  (b) 

Answer 54:  (a) 

Answer 55:  i) c ii)  c iii)  b iv)  b v)  a  

Answer 56:   i) b ii)  a iii)  a iv)  b v)  a  

Answer 57:  (1) D  (2) C  (3) B  (4) C  (5) D 

Answer 58:  (1) A  (2) A  (3) A  (4) D  (5) A 

Answer 59:  (1) B  (2) C  (3) C   

Answer 60:  (1) D  (2) B  (3) A  (4) B  (5) A 
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Answer 61: 

 

 

Answer 62:  (i) D  (ii) C  (iii) D 

Answer 63:  (i) A  (ii) C  (iii) D  (iv) C  (v) B 

Answer 64:  

 A. PLASMATIC GROWTH  

B. DIFFERENTIATION  

C. ELONGATION  

D. MATURATION 

Answer 65: (1) D  (2) D  (3) B  (4) A  (5) D 
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Answer 66: 

a) Vernalisation 

b) It prevent precocious reproductive development, enables plant to have 

sufficient time to reach maturity 

Answer 67:  (c) 

Answer 68:  (b) 

Answer 69:  (b) 

Answer 70:  (b) 

Answer 71:  (d) 

Answer 72:  (c) 

Answer 73:  (c) 

Answer 74:  (b) 

Answer 75:  (a) 

Answer 76:  (b) 

Answer 77-  (b) Release of renin 

Answer 78-  (c) Uremia 

Answer 79-  (a) renal tubules 

Answer 80-  (d) 1100 – 1200 Ml 

Answer 81-  (d) Nearly 99 percent of the glomerular filtrate is reabsorbed 

by the renal tubules 

Answer 82-  (c) Na and Ca 

Answer 83-  (c) A-2, B-3, C-4, D-1 

Answer 84-  (c) A-Band remains constant 

Answer 85-  (a) Iris – Involuntary smooth muscle 

Answer 86-  (a) Acetabulum 

Answer 87-  (a) 

Answer 88-  (d) 
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Answer 89-  (b)  

Answer 90-  (a)  

Answer 91-  (c)  

Answer 92-  (a)  

Answer 93-  (a)  

Answer 94-  (c)  

Answer 95-  (c)  

Answer 96-  (b)  

Answer 97-  (b) - Pupil constriction 

Answer 98-  (a) - low concentration of K+ 

Answer 99-  (b) - Medulla oblongata 

Answer 100-  (c) - Network of nerves to provide dermal sensation 

Answer 101-  (a) - Acetylcholine 

Answer 102-  (a) 

Answer 103-  (a) 

Answer 104-  (c)  

Answer 105-  (a)  

Answer 106-  (c)  

Answer 107-  (a)  

Answer 108-  (c)  

Answer 109-  (a)  

Answer 110-  (a)  

Answer 111-  (d)  

Answer 112- (a) - Epinephine 

Answer 113- (a) - 1-C, 2-D, 3-B, 4-A 

Answer 114- (b) - Exocrine glands are ductless glands 

Answer 115- (c) - increasing blood calcium levels 

Answer 116- (c) - Androgens  
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“Computers are incredibly fast, accurate, and stupid. Human beings are incredibly 

slow, inaccurate, and brilliant. Together they are powerful beyond imagination.” 

- Albert Einstein, physicist 
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Question 1: 

Assertion (A): A computer system consists of hardware and software 

components. 

Reason (R): Physical components of a computer are called “Hardware” and a 

set of programs used to control the activities of the hardware is known as 

“software”. 

Based on above Assertion and reason, choose the appropriate option: 

(a) A is True but R is False. 

(b) A is False but R is True. 

(c) Both A and R are True and R is the correct explanation of A. 

(d) Both A and R are True but R is not the correct reason of A. 

(e) Both A and R are False. 

 

Question 2: 

A logic gate is an integrated circuit which is used to perform logical operation 

or Boolean functions. It accepts two or more input signals but provides only 

one output signal based on certain logical operation.  

Based on the above discussion, answer the following question- 

Identify the Logic Gate which receives only one input instead of two: 

(a) NOR Gate 

(b) NOT Gate 

(c) XOR Gate 

(d) NAND Gate 

 

Question 3: 

Raj is working on a MS Word file for making a report of Annual Sports Function. 

He forgot to save the file. Till now, he has completed the first page.  

Where do you think his file is currently residing in the computer system? 

(a) Hard Disk Drive 

(b) Primary Memory 

(c) Registers 

(d) Secondary Memory  

 

Question 4: 

Assertion (A): To convert a number from decimal to octal, arrange all the 

remainders from MSD to LSD when divided by 8. 
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Reason (R): Divide the decimal number by 2 to get the quotient and the 

remainder. The first remainder is known as LSD (Least Significant Digit). The 

process continues with the resultant quotient to get the last remainder which 

is MSD (Most Significant Digit) 

Based on above Assertion and reason, choose the appropriate option: 

(a) A is True but R is False. 

(b) A is False but R is True. 

(c) Both A and R are True and R is the correct explanation of A. 

(d) Both A and R are True but R is not the correct reason of A. 

(e) Both A and R are False. 

 

Question 5: 

Assertion (A): An Operating System is application software that manages 

various resources and the overall operations of a computer system. 

Reason (R): An Operating System can be classified into two categories: Single 

User OS which allows only one user to interact with computer, Multi User OS 

which allows more than one user at a time. 

Based on above Assertion and reason, choose the appropriate option: 

(a) A is True but R is False. 

(b) A is False but R is True. 

(c) Both A and R are True and R is the correct explanation of A. 

(d) Both A and R are True but R is not the correct reason of A. 

(e) Both A and R are False. 

 

Question 6: 

Assertion (A): Logical AND operator results in the product of two or more 

binary valued quantities. 

Reason (R): The AND logic results in 0(zero) only when all the operands are 0, 

otherwise 1. 

Based on above Assertion and reason, choose the appropriate option: 

(a) A is True but R is False. 

(b) A is False but R is True. 

(c) Both A and R are True and R is the correct explanation of A. 

(d) Both A and R are True but R is not the correct reason of A. 

(e) Both A and R are False. 
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Question 7: 

Sampada wants to convert an octal number (403.1)8 into equivalent decimal. 

For the process she made a table (shown below), Choose the correct option to 

help her to fill the correct value in block marked? 

4 0 3 . 1 
82 81 80 . __?__ 

4x82 0x81 3x80 . 1x ___ 
Decimal equivalent = 

4x82+0x81+3x80+1x ___ 
 

(a) 83  (b) 8-1 (c) 80.1 (d) 18 

 

Question 8: 

Encoding is a term used to put a sequence of characters into a specific format. 

The characters may be letters, numbers, operators, punctuators, separators 

etc. The ASCII (American Standard Code for Information Interchange) is widely 

used to encode the characters in a computer system. The table below shows 

ASCII Codes of few characters: 

 

Character 7-bit ASCII Code 
B 100 0010 
C 100 0011 
D 100 0100 
P 101 0000 
R . . .  . . . . 

Analyse the values given in table and predict the value for R from following 

options: 

(a) 101 0100  (b) 111 0000 (c) 101 0010 (d) 111 0010 

 

Question 9: 

Assertion (A): Machine learning is a branch of Artificial Intelligence which 

enables the machines to behave and take decisions like human beings.    

Reason (R): Machine learning is done without any human interference. As the 

human beings learn from the patterns of different objects, the machines also 

learn from the patterns of different data. 

Based on above Assertion and reason, choose the appropriate option: 

(a) A is True but R is False. 

(b) A is False but R is True. 
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(c) Both A and R are True and R is the correct explanation of A. 

(d) Both A and R are True but R is not the correct reason of A. 

(e) Both A and R are False. 

 

Question 10: 

Assertion (A): Application software is designed to run the computer system 

smoothly and effectively.    

Reason (R): Application software is the set of programs to fulfill the specific 

needs of the users. The Microsoft Office Package includes some well-known 

application software such as MS Word, MS Excel etc. to perform specific tasks. 

Based on above Assertion and reason, choose the appropriate option: 

(a) A is True but R is False. 

(b) A is False but R is True. 

(c) Both A and R are True and R is the correct explanation of A. 

(d) Both A and R are True but R is not the correct reason of A. 

(e) Both A and R are False. 

 

Question 11: 

Assertion (A): Expressions are representations of value. 

Reason(R): A statement is an instruction that a python interpreter can 

execute. 

Based on above Assertion and reason, choose the appropriate answer from the 

following – 

(a) Both assertion and reason are true and reason is the correct explanation 

of Assertion. 

(b) Both assertion and reason are true and reason is not the correct 

explanation of Assertion 

(c) Assertion is true but reason is false 

(d) Assertion is false but the reason is true. 

(e) Both assertion and reason are false 

 

Question 12: 

Assertion(A): Python changes the data type of a variable from int to float in a 

mixed expression involving both type of variable. 

Reason(R): Type casting in any programming language is done to avoid any 

loss of data. 
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Based on above Assertion and reason, choose the appropriate answer from the 

following – 

(a) Both assertion and reason are true and reason is the correct explanation of 

Assertion. 

(b) Both assertion and reason are true and reason is not the correct explanation 

of Assertion 

(c) Assertion is true but reason is false 

(d) Assertion is false but the reason is true. 

(e) Both assertion and reason are false 

 

Question 13: 

Krishna is looking for his dream job but has some restrictions. He loves Delhi 

and would take a job there if he is paid over Rs. 40,000 a month. He hates 

Chennai and demands at least Rs. 1,00,000 to work there. In any another 

location he is willing to work for Rs. 60,000 a month. The following code shows 

his basic strategy for evaluating a job offer. 

pay= _________ 

location= _________ 

if location == "Mumbai": 

    print ("I’ll take it!")                                       #Statement 1 

elif location == "Chennai": 

    if pay < 100000: 

        print ("No way")                                       #Statement 2 

    else: 

       print("I am willing!")                                 #Statement 3 

elif location == "Delhi" and pay > 40000: 

    print("I am happy to join")                          #Statement 4 

elif pay > 60000: 

   print("I accept the offer")                             #Statement 5 

else: 

   print("No thanks, I can find something better")               #Statement 6 
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 On the basis of the above code, give the right statement which will be executed 

when different inputs for pay and location are given –  

(a) Input: location = “Chennai”, pay = 50000 

(b) Input: location = “Surat” ,pay = 50000 

(c) Input- location = “Any Other City”, pay = 1 

(d) Input location = “Delhi”, pay = 500000 

(e) Input- location = “Lucknow”, pay = 65000 

 

Question 14: 

Add a pair of parentheses to each expression so that it evaluates to True. 

(a) 0 == 1 == 2 

(b) 2 + 3 == 4 + 5 == 7 

(c) 1 < -1 == 3 > 4 

 

Question 15: 

What would be displayed on the screen on successful execution of the following 

code fragment - 

num1, num2 = 2, 3 
num3, num2 = num1, num2 + 1 
print (num1, num2, num3) 

 

 

Question 16: 

Do you think that following code fragment has got any error? if yes, Re-write 

the code underlining each correction made – 

m=(21, 34, 36) 
 n=0 
     while n < m: 
           if n % 2!=0: 
                       print(m*4) elseif  x%4=0: 
                       print(n*3) else: 
                       print(n*10) 
           x+=1 
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Question 17: 

In your view, what possible output(s) are expected to be displayed on screen 

at the time of execution of the following code fragment? Can you figure out 

maximum values that can be assigned to each of the variable Lower and Upper? 

 

import random 
AR = [20, 30, 40, 50, 60, 70] 
Lower = random.randint(1,3) 
Upper= random.randint(2,4) 
for K in range (Lower, Upper+1): 
    print(AR[K], end=”#”) 
 
Options are : 
 
     (a) 10#40#70#     (b) 30#40#50#      (c) 50#60#70#          (d) 40#50#70# 

 

Question 18: 

Rohan a student of class XI has been asked to develop a python program that 

asks user to input a positive integer number N, and prints all those numbers 

which are divisible by 5 and 7 between 0 and N in comma separated form. 

Help him to write the code. 

 
Question 19: 

Anjana a student of computer science has been asked to develop a python 

program to generate all the possible sentences where subject is in ["I", "You"] 

and verb is in ["Play", "Love"] and the object is in ["Hockey","Football"]. Help 

her to write the code. 

 

Question 20: 

35 heads and 94 legs were counted among the chickens and rabbits in a farm. 

Srikanth a student of class XI has been asked to develop python program to 

calculate and display how many rabbits and how many chickens were there in 

the farm. Help her to write the code. 
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Question 21: 

Given the following code snippet, answer the following questions: 

for i in range(1,10): 

 if i%4==0: 

  break 

 print(i, end=’ ‘) 

a. How many times loop will execute? 

b. What will be the output of following code? 

c. What will be the last value of variable i? 

d. If break keyword is replaced with continue keyword, what will be the 

output? 

e. If break keyword is replace with continue keyword, what will be the 

last value of i? 

 

Question 22: 

Given the following code snippet, answer the following questions: 

for i in range(5): 

 print(‘$’) 

 for j in range(6): 

  if i==j: 

   continue 

  print("*") 

a. How many times inner loop will execute? 

b. How many times ‘$’ will be printed? 

c. How many times ‘*’ will be printed? 

d. If ‘continue’ keyword is replaced with break keyword, how many  

times ‘*’ will be printed? 

e. For loop in Python in entry controlled or exit controlled loop? 
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Question 23: 

Problem: ATM 

Statement: 

Kavita would like to withdraw X Rupees from an ATM. The Cash machine will only 

accept the transaction if X is a multiple of 5, and Kavita’s account balance has 

enough cash to perform the withdraw transaction (including bank charges). For 

each successful transaction the bank charges Rs. 5. Calculate Pooja’s account 

balance after an attempted transaction. 

Input(X & Y) 

* Positive integer 0<X<=2000 – where X is the amount of cash which Kavita 

wishes to withdraw 

* Nonnegative number 0<=Y<=2000 – where Y is  Kavita’s initial account  balance 

 

Question 24: 

Problem: Leap Year  

Statement: Kavita, a Python programmer working on a program to check whether 

the entered year is leap year or not. For this She checked the year divisibility by 4 

and if year is divisible by 4 the year is leap year otherwise not. But after several 

execution she realised that years like 1700, 1900, 2100 etc. the output is not 

correct, because all these years are divisible by 4 but they are not leap year. It 

means for the century year the condition of checking divisible by 4 is not working. 

She realized that for century years she must check the year divisibility by 400 and 

program will work absolutely correct. 

Input(Y): 

Any integer value for the year 

Output: 

Leap Year or Not Leap year based on the given condition. 
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Based on the above case study answer the following questions: 

a. If Y is 2003, what will be the output? 

b. If Y is 2000, what will be the output? 

c. If Y is 1996, what will be the output? 

d. Given the condition – (Y%400==0 __ Y %100!=0 __ Y%4 ==0),  write  

the complete statement by filling Python logical operators (and / or ) 

e. If Y is 1500, what will be the output? 

 

Question 25: 

Consider the following pyramid pattern, and answer the following questions: 

        1 

      121 

    12321 

  1234321 

123454321 

 

Code to print the above pyramid is given with few statements are missing. You 

have to give statements to fill in the blanks to complete the code. 

for i in range(___):    #(a) Statement 1 

    print(" "*(6-_____),end='')  #(b) Statement 2 

    for j in range(1,____):   #(c) Statement 3 

        print(j,end='') 

    for k in range(___,0,-1):  #(d) Statement 4 

        print(k, end='') 

    _____     #(e) Statement 5 
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Question 26: 

Given the following Python code snippet: 

a=1 

while a<=4: 

 b=1 

 while b<=5: 

  print("*") 

  b+=1 

 a+=1 

 

a. How many times, conditions will be checked for the entire code? 

b. What will happen if the statement a+=1 is removed from the above 

code snippet? 

c. How many times ‘*’ will be printed 

d. While loop is entry controlled or exit controlled? 

 

Question 27: 

The following program is supposed to check the given number is prime or not. 
Some part of the program is replaced by ____n_____, where n is (a) to (e), fill this 
part so that program works correctly. 
 
i=___(a)____ 
f=1 
n = int(input('Enter Any Number ')) 
while ____(b)____: 
 if ____(c)____ ==0: 
  f = ____(d)_____ 
  break 
 i+=1 
if(f==____(e)____): 
 print('Number is Prime') 
else: 
 print('Number is not Prime') 
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Question 28: 
The following program is supposed to print the following pattern. Some part of the 
program is replaced by _____n___, where n is (a) to (e), fill this part so that program 
works correctly. 

5 

45 

345 

2345 

12345 

 

x=_____(a)____ 

while _____(b)_____: 

 y=_____(c)______ 

 while _______(d)_____: 

  print(j,end=’’) 

  ______(j)______ 

 x-=1 

 print() 

 

Question 29: 

Ravi, a Python programmer, working on a project where he wants the character 

to move as long as the character is not hit by any other object, He is confused in 

deciding which loop (while or for loop) of python should go for to achieve the 

same.  

Assertion(A): He should go with the ‘while’ loop 

Reason(R): while loop only executes to specific number of times. 

a. Both (A) and (B) are true 

b. Both (A) and (B) are false 

c. (A) is true but (R) is false 

d. (A) is false but (R) is true 
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Question 30: 

Analyse the given program segment and answer the following questions: 

i=3 

while i<=4: 

 j=2 

 while j<i: 

  print("*",end='') 

  j+=1 

 print("Python") 

 i+=1 

a. How many times in total the inner loop will execute? 

b. Write the output of the program segment 

 

Question 31: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A):  A list can contain any arbitrary object. 

Reason (R):   It means that the element of the list can be changed even after the 

list is defined, the element can be accessed through the index value and can be 

assigned a different value.  

Consider the above statements, choose the correct answer from the options given 

below: 

A. Both (A) and (R) are true, and (R) is the correct explanation of (A). 

B. Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

C. (A) Is true but (R) is false. 

D. (A) is false but (R) is true. 
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Question 32: 

Observe the following methods of the list: - 

(i)      append( ):   Appends a single element passed as an argument at the end of 

the list  The single element can also be a list. 

(ii)  extend( ) :  Appends each element of the list passed as argument to the end 

of the given list. 

Now consider the following python code and select the correct output: 

list1 = [10,20,30] 

list2=[50,60] 

list1.append(list2) 

print(list1) 

list1.extend(list2) 

print(list1, list2) 

Output A.        [10, 20, 30, [50, 60]]                                         

                             [10, 20, 30, 50, 60] [50, 60]   

Output B.      [10, 20, 30, 50, 60]                              

                         [10, 20, 30, 50, 60, 50, 60] [50, 60] 

Output C.         [10, 20, 30, [50, 60]]                                          

                             [10, 20, 30, [50, 60], 50, 60] [50, 60]   

Output D.     [10, 20, 30, [50, 60]]              

                         [10, 20, 30, 50, 60, [50, 60]] [50, 60] 

 

Question 33: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A):  A list is a mutable data type. 

Reason (R):   It means that the element of the list can be changed even after the 

list is defined, the element can be accessed through the index value and can be 

assigned a different value.  
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Consider the above statements, choose the correct answer from the options given 

below: 

A. Both (A) and (R) are true, and (R) is the correct explanation of (A). 

B. Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

C. (A) Is true but (R) is false. 

D. (A) is false but (R) is true. 

 

Question 34: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

 

Assertion (A): The string function find() and index( ) are same but returns -1 and 

value error respectively if an element is not found in the string. 

 Reason (R):  Considered the following examples 

st = “Hello World”  
x= st.index(‘p’,0,len(st)) 
print(x)  

st = “Hello World”  
x= st.find(‘g’,0,len(st)) 
print(x)  

Output :    Value Error Output :  -1 

Consider the above statements, choose the correct answer from the options given 

below: 

A. Both (A) and (R) are true, and (R) is the correct explanation of (A). 

B. Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

C. (A) Is true but (R) is false. 

D. (A) is false but (R) is true. 

 

Question 35: 

Deepika is a class 11th girl. She has coded a Python program for string 

manipulation. She has a string ST with value ‘Monica’ now she likes to change the 

value of ST as ‘Sonika’.  She knows that the string index 0 can be used to access the 

value ‘M’ from the string ‘Monica’. She has used this concept to change the value 
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‘Monika’ to ‘Sonika’ as there is the change of only the first character.  She wrote the 

following code to change the first character ‘M’ to ‘S’. 

1     ST=”Monica” 

2     ST[0] =’S’      # Changing index 0 value M to S, so Monika changes to Sonika 

3     print(ST)       # To Display new value of ST as Sonika 

Now choose the correct option from the following given options: 

A. Program will execute properly and convert the string Monica to Sonika 

B. Error in the second line as strings are mutable. 

C. Error in the second line as strings are immutable. 

D. There is no error, she can change 0 index value to S and she will get the  

desired output. 

 

Question 36: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A): You can modify a tuple using the packing and unpacking method. 

Reason (R):   Considered the given example to modify the element ‘apple’ to 

‘pineapple’ 

  Mytuple =  ( ‘banana’, ‘apple’, ’orange’, ‘grapes’  ) 

  Mylist = list(Mytuple) 

  Mylist[1] = ‘pineapple’ 

  Mytuple = tuple(Mylist) 

  print(Mytuple) 

Choose the correct answer from the options given below: 

A. Both (A) and (R) are true, and (R) is the correct explanation of (A). 

B. Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

C. (A) is true but (R) is false. 

D. (A) is false but (R) is true. 
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Question 37: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A): Tuple is Ordered and immutable data type. 

Reason (R):    Consider the following statements to modify the value  at index 2 in 

the tuple. 

  1          pet  =  [ ‘dog’, ‘cat’, ‘monkey’ ] 

             2          pet[2]  =  [‘cow’] 

Line 2 will generate an error operation not supported in tuple. 

Choose the correct answer from the options given below: 

A. Both (A) and (R) are true, and (R) is the correct explanation of (A). 

B. Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

C. (A) Is true but (R) is false. 

D. (A)  is false but (R) is true. 

 

Question 38: 

Given below are two statements one labelled as Assertion (A) and other is labelled 

as a Reason (R). 

Assertion (A):  Dictionary is a collection of key:value pairs.  Dictionary is an 

unordered and mutable data type but dictionary keys are immutable. 

Reason (R):  The values in a dictionary can be changed and deleted.  We can add a 

new key:value pair in the dictionary.  In a dictionary keys are unique. Dictionary is 

unordered therefore slicing and concatenation operations are not applied on the 

dictionary data type. 

Choose the correct answer from the options given below: 

A. Both (A) and (R) are true, and (R) is the correct explanation of (A). 

B. Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

C. (A) Is true but (R) is false. 

D. (A) is false but (R) is true. 
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Question 39: 

Ramanna has a computer shop. He wants to keep computer peripherals and their 

quantity in the form of a Python dictionary. He created the following dictionary in 

which the computer peripheral name is the key and its quantity is stored as 

value.   

inv = { ‘Mouse’: 34 ,  ‘HDD’ : 15 ,  ‘SDD’ : 78 ,  ‘RAM-64’ : 19 ,  ‘Monitor-17’ : 20 } 

He wrote the following python code to display the peripheral name # quantity 

but there are some errors in his code and underlined by his teacher.  

 

inv = { ‘Mouse’: 34 ,  ‘HDD’ : 15 ,  ‘SDD’ : 78 ,  ‘RAM-64’ : 19 ,  ‘Monitor-17’ : 20 } 

print(‘Peripherals  # Quantity’) 

for  k,v in inv 

 print(k, ‘ # ’, v) 

 

Now choose the correct option for underlined error so Ramanna could print the 

keys and values of the dictionary. 

A.      for   k in  inv   B.       for   k, v in  inv.keys( )                

C.      for  k,v in  inv.items( )  D.       for   v[k]  in  inv.items( ) 

 

Question 40: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A):  Items of a sequence (string, list and tuple) are accessed using a 

technique called indexing. The items of a dictionary are accessed via the keys 

rather than via their relative positions or indices. Each key serves as the index 

and maps to a value. 

Reason (R):   Observe the following Python codes: 

>>> list1 = [ 95, 85, 89, 92, 85 ] 

>>> list1 [ 3 ]              # output 92 

>>> dict3 = { 'Mohan' : 95 , 'Ram' : 89 , 'Suhel' : 92 ,  'Sangeeta' : 85  }  
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>>> dict3['Ram']         # Output  89  

>>> dict3['Shyam']     KeyError: 'Shyam' 

Choose the correct answer from the options given below: 

A. Both (A) and (R) are true, and (R) is the correct explanation of (A). 

B. Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

C. (A) Is true but (R) is false. 

D. (A)  is false but (R) is true. 

 

Question 41: 

Simran has recently changed his school so she is not aware of the people, but 

someone is posting negative, demeaning comments on his social media profile on 

her posts. She is also getting repeated mails from unknown people. Every time 

she goes online, she finds someone chasing him online.  

Based on above paragraph answer following questions: 

i. Simran is a victim of …………. :  

a. Eavesdropping   b. Stolen identity  

c. Phishing    d. Cyber stalking 

 

ii. The action that Simran should take :  

a. She should ONLY share with his friends  

b. She should NOT share with anyone as it can cause serious problem  

c. She should immediately report to the police  

d. She should bring to the notice of his parents and school authorities.  

 

iii. By posting on social media Simran is creating which type of digital foot print : 

a. Active Digital Foot Print b. Pass Digital Foot Print 

c. Both of the above  d. None 
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Question 42: 

Raman Wanted to gift his brother a football or wrist watch. So he searched for 

many sports item and wrist watches online. But after that every time he goes 

online, his web browser shows him advertisements about sport items and wrist 

watches.  

i. Why this is happening 

a) He has saved data somewhere online. 

b) Third party cookies saved his searched preferences. 

c)  His computer is being hacked. 

 

ii. How could have Raman Avoided Them? 

a) He should have used an updated web browser 

b) He Should have used incognito mode in web browser 

c) He should have not searched anything online 

 

Question 43: 

After practicals, Atharv left the computer laboratory but forgot to sign off from his 

email account. Later, his classmate Revaan started using the same computer. He is 

now logged in as Atharv. He sends inflammatory email messages to few of his 

classmates using Atharv’s email account. 

i. Revaan’s activity is an example of which of the following cyber crime? 

a. Hacking 

b. Identity theft 

c. Cyber bullying 

d. Plagiarism 

 

ii. If you post something mean about someone, you can just delete it and 

everything will be Ok. 

a. True  b. False 
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iii. Anonymous online posts/comments can _________ be traced back to the author. 

a. Always  b. Never  c. Sometimes 

 

Question 44: 

Mahesh has created a new song for his you tube channel and he has also shared 

the same to rajesh his friend for review. After some day he found same song was 

used in a you tube channel without his knowledge. 

i. The new song Mahesh has created comes under IPR 

a) True 

b) False 

 

ii. Mahesh must have obtained ______________________ before sharing it to any body 

a) Trademark  b) Patent  c) Copy Right 

iii. If we copy some contents from internet but do not mention the source or the 

original creator then it is considered as  

a. Cheating   b. Plagiarism  c. Trademark Infringement 

 

Question 45: 

Match the following 

COLUMN A COLUMN B 
A) Plagiarism 1)Fakers, by offering special rewards or 

money prize asked for personal 
information, such as bank account 
information 

B) Hacking 2)Copy and paste information from the 
Internet into your report and then 
organise it 

C) Credit card fraud 3)The trail that is created when a person 
uses the Internet. 

D) Digital foot print 4)Breaking into computers to read 
private emails and other files 
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Based on above table which of the following option is correct 

a)A-4,B-2,C-1,D-3 

b)A-2,B-4,C-3,D-1 

c)A-2,B-4,C-1,D-3 

 

Question 46: 

Assertion (A): The digital footprint is created automatically when you work on 

internet and providing data in any form. 

Reason (R): The active digital footprint is created unintentionally without the 

user’s consents. 

Choose the correct answer: 

a) Both A and R are true and R is correct explanation of A 

b) Both A and R are true and R is not correct explanation of A 

c) A is true but R is false. 

d) A is false but R is True 

 

Question 47: 

Assertion (A): The information which was posted by you in online can be seen by 

everyone who is online because internet is the world’s biggest information 

exchange tool. 

Reason (R): Don’t give or post any personal information like your name, address 

of the school/office / home, phone numbers, age, sex, credit card details etc., 

Choose the correct answer: 

a) Both A and R are true and R is correct explanation of A 

b) Both A and R are true and R is not correct explanation of A 

c) A is true but R is false. 

d) A is false but R is True 
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Question 48: 

Read Statements 1 and 2 and select correct option 

Statement 1: Harassing using modern technologies like internet etc., is called 

Cyber Bullying 

Statement 2: Cyber Bullying is not a Cybercrime 

A) Both Statements 1 and 2 are True 

B) Statement 1 is True but Statement 2 is False 

C) Both Statements 1 and 2 are False 

D) Statement 1 is False but Statement 2 is True 

 

Question 49: 

What can happen when you give your personal data (email, address, photos you 

post…) in exchange for free apps and services? 

 

a) Nothing can happen. Your data is not allowed to be passed on to anyone 

b) It isn’t really used, it’s just compulsory to ask for that information 

c) When giving your email you’re automatically entered in a lottery where you 

can win something 

d) Everything you do online is of value and is used by companies looking to target 

their advertising 

 

Question 50: 

Which of the following are the best security measures that should be taken 

against phishing attacks? 

a) Never open unknown or suspicious email attachments. 

b) Never share your personal information such as email, credit card number, etc 

on unknown sites. 

c) Both a and b 

d) None of these 
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Computer Science 

Answer Keys 

Answer 1:  (c) Both A and R are True and R is the correct explanation of A 

Answer 2:  (b) NOT Gate 

Answer 3:  (b) Primary Memory 

Answer 4:  (d) Both A and R are True but R is not the correct reason of A. 

Answer 5:  (b) A is False but R is True 

Answer 6:  (d) Both A and R are True but R is not the correct reason of A 

Answer 7:  (b) 8-1 

Answer 8:  (c) 101 0010 

Answer 9:  (c) Both A and R are True and R is the correct explanation of A  

Answer 10: (b) A is False but R is True  

Answer 11: (b) Both assertion and reason are true and reason is not the 

correct explanation of Assertion 

Answer 12: (a) Both assertion and reason are true and reason is the correct 

explanation of Assertion  

Answer 13: 

(a) Statement 2 

(b) Statement 6 

(c) Statement 6 

(d) Statement 4 

(e) Statement 5 

Answer 14: 

(a)  0 == (1 == 2) 

(b) 2 + (3 == 4) + 5 == 7 

(c) (1 < -1) == (3 > 4) 

Answer 15: 2 4 2  

Answer 16: m=(21, 34, 36) 
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       n=0 
     while n < len(m): 
           if n % 2!=0: 
                       print(m*4) 
           elif n%4==0: 
                       print(n*3) 
           else: 
                       print(n*10) 
           x+=1 

Answer 17:  (b) 30#40#50# , Minimum value of Lower: 3, Maximum value 
of Upper: 4  
Answer 18: n=int(input("Enter value of N ")) 

r="" 
for i in range (n+1): 
     if i%5==0 and i%7==0:  
          if r!="": 
              r=r+", "+str(i) 
          else: 
              r=str(i)   
print(r)  

Answer 19: subjects=["I", "You"] 

verbs=["Play", "Love"] 
objects=["Hockey","Football"] 
for i in range(len(subjects)): 
    for j in range(len(verbs)): 
        for k in range(len(objects)): 
            sentence = "%s %s %s." % (subjects[i], verbs[j], 
objects[k]) 
            print sentence  

Answer 20: 

def solve(numheads,numlegs): 
    ns='No solutions!' 
    for i in range(numheads+1): 
        j=numheads-i 
        if 2*i+4*j==numlegs: 
            return i,j 
    return ns,ns 
 

numheads=35 
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numlegs=94 
solutions=solve(numheads,numlegs) 
print solutions 

Answer 21: a. 4 b. 1 2 3 c. 4 d. 1 2 3 5 6 7 9 e. 9 

Answer 22: a. 30 b. 5  c. 25 d. 10   e. Entry Controlled 

Answer 23:  

a. 1095 

b. Error- amount must be multiple of 5, Output- 1500 

c. Error – Insufficient fund, Output – 1500 

d. Error – Insufficient fund, Output - 1500 

 

Answer 24: 

a. Not Leap Year  

b. Leap Year   

c. Leap Year 

d. (Y%400==0 or Y%100!=0 and Y%4==0) 

e. Not Leap Year 

Answer 25: (a) 1,6  (b) I (c) i+1   

(d) i-1  (e) print() 

Answer 26: 

a. 29  b. Loop will become infinite 

c. 20  d. Entry Controlled 

Answer 27:  

(a) 2   (b) i<n   or i<=n//2 

(c) n%i(d) 0 (e) 1 

Answer 28:  

(a) 5   (b) x>=1   

(c) x   (d) y<=5  (e) y+=1 
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Answer 29: c. (A) is true but (R) is false 

Answer 30: 

a. 3 Times 

b. *Python 

**Python 

Answer 31:  B  

Answer 32:  C  

Answer 33:  A  

Answer 34:  B  

Answer 35:  C 

Answer 36:  B  

Answer 37:  A  

Answer 38:  A  

Answer 39:  C  

Answer 40:  A 

Answer 41:  i) D ii) D iii) A  

Answer 42:  i) B ii) B  

Answer 43:  i) B ii) B iii) A  

Answer 44:  i) A ii) C iii) B  

Answer 45:  A  

Answer 46:  C  

Answer 47:  A  

Answer 48:  B  

Answer 49:  D  

Answer 50:  C  
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Question 1:  

Which type of software is tailor-made software? 

a) General Application software 

b) Customized Application software 

c) Both a and b 

d) None of the above 

 

Question 2: 

Second-generation computer used – 

a) Transistor instead of vacuum tubes 

b) Integrated circuitry 

c) Vacuum tubes instead of an electromechanical device 

d) None of the above 

 

Question 3:  

Given below are two statements: One is labelled as Assertion (A) and the other is 

labelled as Reason (R): 

Assertion (A): Random Access Memory (RAM) is volatile and stores 

data/programs currently is use. 

Reason: - RAM is a Storage medium that retains its contents even after the 

supply of electricity has been turn off. 

In the light of above statements, choose the correct answer from the option given 

below: - 

a. Both (A) and (R) are true and (R) is the correct explanation of (A) 

b. Both (A) and (R) are true but (R) is NOT the correct explanation of (A) 

c. (A) is true but (R) is false 

d. (A) is false but (R) is true 
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Question 4: 

Which of the following are true statements?  

a) Primary Storage units have faster access time and less storage capacity as 

compared  to the secondary storage units. 

b) Primary storage units have sequential access. 

c) Secondary storage units are non-volatile storage. 

Options 

(1)  a and b  (2)  a and c  (3)  b and c  (4)  a, b and c  

 

Question 5: 

The __________ of the CPU carries out the arithmetic instructions and logical 

comparison to complete the task? 

 

Question 6:  

Which unit is responsible for converting the data received from the user into 

computer understandable format? 

a. Memory Unit   b. Arithmetic and Logic Unit  

c. Input Unit   d. Output Unit 

 

Question 7: 

An Application software is a set of programs that provides a platform to carry out 

some general tasks. Some Application software are designed by the software 

companies where as some are created by the users on their personal computers. 

The descriptions of some of the application software are given below: 

a) It is used to work with the values represented in rows and columns. It is 

manually used to perform various mathematical calculation on the tabular 

data. 

b) It is presentation software where you can create slides with multimedia 

effects. 
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Question 8: 

Given below are two statements: One is labelled as Assertion (A) and the other is 

labelled as Reason (R): 

Assertion (A): The Entire working of a computer system is known as the IPO 

(Input-Process-Output) Mode. 

Reason: - Input devices are used to enter data into computer. The output devices 

are concerned to a computer system to produce result on the computer screen. 

In the light of above statements, choose the correct answer from the option given 

below: - 

a.  Both (A) and (R) are true and (R) is the correct explanation of (A) 

b.  Both (A) and (R) are true but (R) is NOT the correct explanation of (A) 

c. (A) is true but (R) is false 

d. (A) is false but (R) is true 

 

Question 9:  

Given below are two statements: One is labelled as Assertion (A) and the other is 

labelled as Reason (R): 

Assertion (A): Compiler and Interpreter are the two important language 

translators used in computer system.  

Reason: The compiler is the software that accepts the entire program in high 

level language and converts into equivalent machine code at one go where as the 

interpreter converts the instructions into equivalent machine code line by line. 

a. Both (A) and (R) are true and (R) is the correct explanation of (A) 

b. Both (A) and (R) are true but (R) is NOT the correct explanation of (A) 

c. (A) is true but (R) is false 

d.(A) is false but (R) is true 
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Question 10: 

A wireless mouse _______. 

a) Needs to be connected with the computer with a USB cable 

b) Requires shorter cable than wired mouse 

c) Makes it easy to control the cursor from anywhere 

d) Both [A] and [B] 

 

Question 11: 

i) Python was developed by ___________________ 

a) Charles Babbage    b) Guido Van Rossum    

c) Robert E. Kahn   d) Tim Berners Lee    

 

ii) ____________ is not an execution mode in python: 

a) Interactive mode    b) Script mode    c) Power Mode      d) None of these 

 

iii) The name Python is inspired by the name of a ___________. 

a) Comedy Show           b) Circus           c) Zoo         d) Movie 

 

iv) You don’t have to pay for python and source code is also visible to you. It 

means Python is _________ 

a) Free and Open Source     b) Open Source       c) Freeware        d) Shareware 

 

v) Python code can run on a variety of platforms, It means python is a _________ 

language. 

a) Independent       b) Cross-platform        c) Graphical       d) All of these 

 

vi) The ______________mode of Python gives instant result of typed statement.  

(a) Interactive mode  (b) Script mode   
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(c) Combination of interactive and script modes (d) All of these 

 

Question 12: 

i) Which of the following is correct way to declare string variable in Python?  

(a) fruit = ‘banana” (b) fruit = ‘banana’ (c) fruit = banana (d) fruit = (banana) 

 

ii)  Which of the following symbols are used for single line comment in Python?  

(a)  //(b)  '' (c)  /**/ (d)  # 

 

iii) Select the correct code to print New-Delhi 

(a) print ('New-' + 'Delhi') (b) print ('New' + '- Delhi')  

(c) print ('New' + '-' + ' Delhi') (d) All of the above 

 

iv) “TRUE”  is  ________ Literal. 

a) integer           b) float            c) String             d) Boolean 

 

v) What will be the output given by following python code/statement?  

 A)   print(19 % 5)  

a)   3           b)  4           c) 0.95       d) 3.8 

(B)  print(12*(3%4) //2+6 

a) 25         b) 24          c)   18           d) 4 

(C) print( 7**2 > 32//2 and 5**2 = = 25)  

a)  True        b)  False     c) 0        d) None 

D) print(87//5) 

a)   15         b)  17           c) 17.4       d) 2 

vi) Which of the following symbols are used at the beginning of first and ending 

of last line for multiline comment in Python?  

(a)  //(b) ’’’(c)  /**/ (d)  # 
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Question 13: 

i) The input() returns the value as ________ type. 

a) integer          b) string           c) floating point         d) list 

 

ii) ____ is an escape sequence for a newline character. 

a) ‘\t’          b) ‘\l’           c) ‘\n’        d) ‘\b’ 

 

iii) Which of the following is/are correct ways of creating string in Python? 

a) name=riya          b) name=’riya’           c) name=”riya”         d) name=(riya) 

 

iv) In the Python statement x = a + 5 – b, a and b are ………………………. 

a. Expression        b. Operators              c. Operands            d. Equation 

 

v) Dictionaries are ……………………… data types of Python. 

a. mutable             b. immutable          c. simple               d. All of these 

 

Question 14: 

Read the following paragraph and then select the correct option of the questions 

that follows: 

In programming languages, identifiers are names used to identify a variable, 

function, or other entities in a program. The rules for naming an identifier in 

Python are as follows:  

The name should begin with an uppercase or a lowercase alphabet or an 

underscore sign (_). This may be followed by any combination of characters a-z, A-

Z, 0-9 or underscore (_). Thus, an identifier cannot start with a digit.  

It can be of any length. (However, it is preferred to keep it short and meaningful).  

It should not be a keyword or reserved word. 

We cannot use special symbols like !, @, #, $, %, etc. and spaces in identifiers. 
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i) Which of the following variable name(s) is/are valid. 

(a) _main_ (b) sum of square        c) 1Name               d) else 

 

ii) Name given to different parts of a Python program are………… 

a) Identifiers               b) Functionsc) Keywords                d) Literals 

 

iii) Which of the following is/are valid identifier(s) in python? 

a) for          b) break          c) first_name         d) father’s name 

 

iv) Which of the following correct identifier name? 

a) 123name b) _simpleinterestc) My name          d) 231#231 

 

v) Which of the following is/are invalid identifier(s)? 

a) RollNo    b) _rollno      c)roll_no     d) roll-no    e) rollno 

 

Question 15: 

Read the text carefully and then select the correct option of the questions that 

follows: Data Types in Python 

 

 

 

 

 

In Python There are three distinct numeric types: integers, floating point numbers, 

and complex numbers. In addition, Booleans are a subtype of integers. Integers 

have unlimited precision. Floating point numbers are usually implemented using 

double in C; Complex numbers have a real and imaginary part, which are each a 
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floating point number. To extract these parts from a complex number z, use z.real 

and z.imag.  

Numbers are created by numeric literals or as the result of built-in functions and 

operators. Unadorned integer literals (including hex, octal and binary numbers) 

yield integers. Numeric literals containing a decimal point or an exponent sign 

yield floating point numbers. Appending 'j' or 'J' to a numeric literal yields an 

imaginary number (a complex number with a zero real part) which you can add to 

an integer or float to get a complex number with real and imaginary parts. 

identify the data type of following values: 

a) +50 

i) integer         ii) float       iii) complex              iv) Boolean 

b) False 

i) integer         ii) float        iii) complex             iv) Boolean 

c) 19.8 

i) integer         ii) float        iii) complex             iv) Boolean 

d) 5+8j 

i) integer         ii) float        iii) complex             iv) Boolean 

e) True 

i)         integer         ii) float        iii) complex             iv) Boolean 

 

Question 16: 

Read the text carefully and then select the correct option of the questions that 

follows: 

Python fully supports mixed arithmetic: when a binary arithmetic operator has 

operands of different numeric types, the operand with the “narrower” type is 

widened to that of the other, where integer is narrower than floating point, which 

is narrower than complex. A comparison between numbers of different types 

behaves as though the exact values of those numbers were being compared.   

The constructors int(), float(), and complex() can be used to produce numbers of a 

specific type. 

a) Write output of the following code segment: 

x=5 

y=3.5 

z=x+y 
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print( type(x), type(y), type(z)) 

i) <class 'float'><class 'float'><class 'float'> 

ii) <class 'int'><class 'float'><class 'int'> 

iii) <class 'float'><class 'float'><class 'float'> 

iv) <class 'int'><class 'float'><class 'float'> 

 

b) Anjali trying the following code in python, if she entered the value of x as 9 

and y as 15, what will be the output she will see on the screen - 

x=input(“Enter a number”) 

y=input(“Enter one more number”) 

print(x+y) 

i) 24 

ii) x+y 

iii) 915 

iv) Error 

 

c) Arjun tried the following code in python, if he entered the value of x as 9 

and y as 15, what will be the output he will see on the screen 

x=int(input(“Enter a number”)) 

y=int(input(“Enter one more number”)) 

print(x+y) 

 

i) 24 

ii) x+y 

iii) 915 

iv) Error 

 

d) Why Anjali and Arjun got the different output as per part (b) and (c)? 
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i) Error in compiler 

ii) Error in their code 

iii) due to different Datatypes, as operators work according to the datatype of 

operands. 

iv) They are getting similar output 

 

Question 17: 

Read the text carefully and then select the correct option of the questions that 

follows: 

Sequence Data Type in Python 

A Python sequence is an ordered collection of items, where each item is indexed 

by an integer value. Three types of sequence data types available in Python are 

Strings, Lists and Tuples. A brief introduction to these data types is as follows:  

 (A) String  

String is a group of characters. These characters may be alphabets, digits or 

special characters including spaces. String values are enclosed either in single 

quotation marks (for example ‘Hello’) or in double quotation marks (for example 

“Hello”). The quotes are not a part of the string, they are used to mark the 

beginning and end of the string for the interpreter. For example,  

>>> str1 = 'Hello Friend'  

>>> str2 = "452"  

We cannot perform numerical operations on strings, even when the string 

contains a numeric value. For example str2 is a numeric string.  

 

(B) List  

List is a sequence of items separated by commas and items are enclosed in square 

brackets [ ]. Note that items may be of different date types.  

#To create a list  

>>> list1 = [5, 3.4, "New Delhi", "20C", 45] #print the elements of the list list1  

>>> list1  
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[5, 3.4, 'New Delhi', '20C', 45]  

(C) Tuple  

Tuple is a sequence of items separated by commas and items are enclosed in 

parenthesis ( ). This is unlike list, where values are enclosed in brackets [ ]. Once 

created, we cannot change items in the tuple. Similar to List, items may be of 

different data types. 

#create a tuple tuple1  

>>> tuple1 = (10, 20, "Apple", 3.4, 'a')  

#print the elements of the tuple tuple1  

>>> print(tuple1)  

(10, 20, "Apple", 3.4, 'a') 

i) Which of the following is/are correct ways of creating strings? 

a) School = KENDRIYA VIDYALAYA 

b) School = ‘KENDRIYA VIDYALAYA’ 

c) School = (KENDRIYA VIDYALAYA) 

d) School = “KENDRIYA VIDYALAYA’ 

e) All of these 

 

ii) Identify the Data Type of (“10”, 20, "A", 3.4, 'a') 

a) List        b) String        c) Tuple       d) Dictionary 

 

iii) Which of the following is not a valid List : 

a) [1,]              b) [ ]              c) [‘a’,’e’,’i’,’o’,’u’]        d) (1,2,3,4,5) 

 

iv) Which of the following is not a sequence in python? 

a) Tuple           b) dictionary      c) List        d) String 

v) ___________ is a sequence. 

a) 98        b) [16,]        c) {1:’a’,   2: ‘b’}       d) True 
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Question 18: 

Read the text carefully and then select the correct option of the questions that 

follows: 

Common Sequence Operations 

The operations in the following table are supported by most sequence types, both 

mutable and immutable.  

This table lists the sequence operations sorted in ascending priority. In the table, 

s and t are sequences of the same type, n, i, j and k are integers and x is an 

arbitrary object that meets any type and value restrictions imposed by s. 

The in and not in operations have the same priorities as the comparison 

operations. The + (concatenation) and * (repetition) operations have the same 

priority as the corresponding numeric operations.  

Operation Result 

x in s True if an item of s is equal to x, else False 

x not in s False if an item of s is equal to x, else True 

s + t the concatenation of s and t 

s * n or n * s equivalent to adding s to itself n times 

Sequences of the same type also support comparisons. In particular, tuples and 

lists are compared lexicographically by comparing corresponding elements. This 

means that to compare equal, every element must compare equal and the two 

sequences must be of the same type and have the same length. 

Select the correct output of the following: 

i) [1,2,3,4,5]*3 

a) [1,2,3,4,5,3]       b) [1,2,3,4,5,1,2,3,4,5,1,2,3,4,5]       

c) [3,6,9,12,15]        d)[ [1,2,3,4,5,3] , [1,2,3,4,5,3] , [1,2,3,4,5,3] ]     

 

ii) ‘a’ in ‘Informatics’ 

a) True       b) TRUE     c) true     d) False 
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iii) ‘e’ not in ‘Practices’ 

a) true       b)TRUE     c)True     d) False 

 

iv)  ‘Informatics’ + ‘Practices’ 

a) ‘Informatics    Practices’     b) ‘InformaticsPractices’    

c) ‘Informatics+Practices’  d) ‘Informatics’+’Practices’ 

 

v) [1,2,3,4,5]+6 

a) [1,2,3,4,5,6]       b) [7,8,9,10,11]      c) [1,2,3,4,5,[6]]      d) Error 

 

vi) [1,2,3,4,5]+[6] 

a) [1,2,3,4,5,6]       b) [7,8,9,10,11]      c) [1,2,3,4,5,[6]]      d) Error 

 

vii) (1,2,3,4,5)+(1,) 

a) Error  b) (1, 2, 3, 4, 5, (1))     c) (2, 3, 4, 5, 6)    d) (1, 2, 3, 4, 5, 1)   

 

viii) (‘a’,’b’,’c’) *2 

a) ('a', 'b', 'c', 'a', 'b', 'c')   b) (‘a’,’a’,’b’,’b’,’c’,’c’)   c) (‘aa’,’bb’,’cc’)       d) Error 

 

ix) if L=[1,2] and S=’abc’ then L+list(S) will yield 

a)  [1,2]*2      b)  [1,2,2]      c)  [1,1,2,2]     d)  [1, 2, 'a', 'b', 'c'] 

 

x) if L=[1,2] then L**2 will yield 

a)  Error      b)  [1,4]      c)  [1,1,2,2]     d)  [1,2,1,2] 
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Question 19: 

a = int (input (“Enter First Number : ”)) 
b = int (input (“Enter First Number : ”)) 
if a%b==0: 
 print (a,” is fully divisible by”, b) 
else 
 print (a,” is not fully divisible by”, b) 
 

i) if the value of a is 15 and value of b is 5, what will be the output of code given 

below - 

a) 15 is fully divisible by 5 b) 15 is not fully divisible by 5 

c) a is fully divisible by b d) Error 

 

ii) What will be the output of the following Python code?  

a, b = 10, 50  

if b % a == 0 and a%b==0:  

print(b//4) 

print(a/2)  

else:  

print(a**2)  

print(b%3) 

a) 12            b) 12.5              c) 100             d) 100 

     5.0                  5.0                    16.67               2 

 

iii) What will this code print? 

a = True 
if a: 
      print(‘A’) 
else: 
      print(‘B’) 
print(‘C’) 
a) A                        b) B                 c) A           d) B 
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    C 
 

iv) What will be the output of following code: 

n = int (input (“Enter the Digit from 0 to 9:”)) 
print (“Entered Digit is : ”,end=’’) 
if n==0: 
 print (“Zero”) 
elif n==1: 
 print (“One”) 
elif n==2: 
 print (“Two”) 
elif n==3: 
 print (“Three”) 
elif n==4: 
 print (“Four”) 
elif n==5: 
 print (“Five”) 
elif n==6: 
 print (“Six”) 
elif n==7: 
 print (“Seven”) 
elif n==8: 
 print (“Eight”) 
elif n==9: 
 print (“Nine”) 
else 
 print(“Not a digit”) 

 

A) if n=-1 

     a) ‘Wrong input’     b) ‘Not a digit’       c) ‘Negative’       d) None of these 

 

B) if n=10 

a) ‘Wrong input’     b) ‘Not a digit’       c) ‘Negative’       d) None of these 

 

C) if n=6 

a) ‘Six’     b) ‘SIX’       c) ‘Positive’       d) ‘six’ 
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D) if n=12 and there is no else part in the above code 

a) ‘Wrong input’     b) ‘Not a digit’       c) No output will be shown       d) Error 

Message 

 

Question 20: 

Read Assertion and Reason carefully and select the correct option: 

i) Assertion (A): In mutable data types, in-place change is possible in object. 

Reason (R): List is animmutable data type as value can be modified at the same 

location of variable. 

A. Both A and R are true and R is the correct explanation of A  

B. Both A and R are true but R is not the correct explanation of A  

C. A is true but R is false  

D. A is false but R is true  

E. Both A and R are false 

 

ii) Assertion (A) : In immutable data types, change is not possible in the value of 

object. 

Reason (R) :  t=(1,2,3) 

   t[0]=t[0]+1 

above statement gives error - 'tuple' object does not support item assignment–  

implies thattuple is an immutable data type. 

A. Both A and R are true and R is the correct explanation of A  

B. Both A and R are true but R is not the correct explanation of A  

C. A is true but R is false  

D. A is false but R is true  

E. Both A and R are false 
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iii) Assertion (A)s: The interpreter can interpret a statement of a program only if 

it is syntactically correct and then execute it. 

Reason (R): If any syntax error is present, the interpreter shows error message(s) 

and stops the execution there. Such errors need to be removed before execution 

of the program. 

A. Both A and R are true and R is the correct explanation of A  

B. Both A and R are true but R is not the correct explanation of A  

C. A is true but R is false  

D. A is false but R is true  

E. Both A and R are false 

 

iv) Assertion (A): A runtime error causes abnormal termination of program while 

it is executing. By mistake, if the denominator value is zero then it will give a 

runtime error like “division by zero”. 

Reason (R): Runtime error necessarily encounter every time a program executes. 

A. Both A and R are true and R is the correct explanation of A  

B. Both A and R are true but R is not the correct explanation of A  

C. A is true but R is false  

D. A is false but R is true  

E. Both A and R are false 

 

v) Assertion (A): Python uses indentation for block as well as for nested block 

structures.  

Reason (R): The statements with Leading whitespace (spaces and tabs) at the 

beginning is considered as a subpart of a block. 

A. Both A and R are true and R is the correct explanation of A  

B. Both A and R are true but R is not the correct explanation of A  

C. A is true but R is false  
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D. A is false but R is true  

E. Both A and R are false 

 

Question 21: 

In DBMS, constraints are the set of rules that ensures that when an authorized user 
modifies the database they do not disturb the data consistency and the constraints 
are specified within the DDL commands like “alter” and “create” command. 
 
CREATE TABLE MEMBER 
( 
MEM_ID INTEGER PRIMARY KEY, 
NAME CHAR(15), 
DATE_JOIN DATE, 
ADDRESS VARCHAR(50) 
PH_NO CHAR(12) 
) 
 
Q1: NOT NULL insures that: 

A. Column cannot have blank value 
B. Column will not accept any value 
C. Column has fixed value 
D. Column will accept unique values 

 
Q2: By default, format of Date entered is: 

A. DD-MM-YY  B. MM-DD-YY 
C. YYY-MM-DD D. YYYY-MM-DD 

 
Q3: The_____________ constraint ensures that the value entered specifies certain 
condition. 

A. NOT NULL  B. CHECK C. DEFAULT D. All of thses 
 
Q4: Primary key in above example ensures that 

A. MEM_ID is entered primarily  
B. MEM_ID will hold a uniquely identified value 
C. MEM_ID not remain blank 
D. All of these 
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Question 22: 

Mr.Amar Agarwal is the owner of his parental firm Agarwal & Sons which deals in 

the wholesale business of spices. He wants to maintain records of spices available 

in their shop and generate bills when someone purchases any spices from the 

shop. They want to create a database to keep track of all the spices in the shop 

and the spices purchased by customers. 

Q1: Which is the correct SQL statement to create table 

A. CREATE TABLE spice(scode intger,sname varchar(20),price decimal, stock 

integer) 

B. CREATE spice(scode intger,sname varchar(20),price decimal,stock intger) 

C. CREATE SPICE(scode ,sname,price,stock) 

D. SELECT TABLE spice(scode intger,sname varchar(20),price decimal,stock 

intger) 

 

Q2: To add a record in a table which of the following SQL statementis used? 

A. ADD  B. SELECT C. INSERT D. INSERT INTO 

 

Q3: To add anew column exp_date in the existing table the statement is: 

A. ALTER TABLE spice ADD(exp_date date); 

B. UPDATE TABLE spice ADD(exp_date date); 

C. MODIFY spice ADD(exp_date date); 

D. ALTER TABLE spice MODIFY (exp_date date); 

 

Q4: Primary key in above TABLE will be 

A. Scode  B. Sname  

C. Price  D. SPICE 
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Question 23: 

Q1: Which of these queries will display the table employee? 

A. Select employee from name 

B. Select name 

C. Select name from employee 

D. Select employee 

 

Q2: Given sql query has an error SELECT ID, name FROM 1_Order WHERE 

instructor=1; 

Choose correct table name. 

A. _Order 

B. 2Order 

C. 3Order 

D.  Instructor 

 

Q3: Select * from employee where salary>10000 and dept_id=101; Which of the 

following fields are displayed as output? 

A. Salary, dept_id 

B. Employee 

C. Salary 

D. All the field of employee relation 

 

Question 24: 

Table: STUDENT 

STU_ID NAME STREAM MARKS  CLASS 

1 ARMAAN SCIENCE 87.5 12A 

2 VICKY COMMERCE 88.7 12B 

3 MEETA HUMANITIES 76.8 12C 

4 VANISHA SCIENCE 77.9 12A 
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Q1: Command to select all Commerce students from the table STUDENT  

A.  SELECT * FROM STUDENT; 

B.  SELECT Stream FROM STUDENT WHERE Stream= ‘Commerce’; 

C.  SELECT * FROM STUDENT WHERE Stream = ‘Commerce’; 

D.  SELECT Name FROM STUDENT WHERE Stream = ‘Commerce’; 

 

Q2: View all records other than ‘12A’ class. 

A. SELECT DISTINCT Class FROM STUDENT; 

B. SELECT Class FROM STUDENT WHERE (Class NOT = ‘Science’); 

C.  SELECT * FROM STUDENT WHERE Class NOT IN (‘Science’); 

D.  None of the above 

 

Q3: Modify the marks of Kanika as 85.5. 

A.  ALTER TABLE STUDENT SET Marks = 85.5 WHERE Name = ‘Kanika’; 

B.  UPDATE STUDENT SET Marks=85.5 WHERE Name = Kanika’; 

C.  UPDATE TABLE STUDENT SET Marks =85.5 WHERE Name= ‘Kanika’; 

D.  ALTER STUDENT SET Marks=85.5 WHERE Name = ‘Kanika’; 

 

Q4: Command to delete all records that belongs to ‘Science’ stream . 

A. DELETE FROM STUDENT WHERE Stream=‘Science’; 

B.  DROP FROM STUDENT WHERE Stream=‘Science’; 

C.  DROP TABLE STUDENT WHERE Stream=‘Science’; 

D.  None of the above 
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Question 25: 

TABLE: CARMARKET 

CARCODE CARNAME COMPANY COLOR COST DOM 

C01 BALENO SUZUKI BLUE 5.90 11/9/2019 

C02 INDIGO TATA SILVER 12.9 10/15/2020 

C03 GLC MERCEDES WHITE 62.38 1/20/2020 

C04 A6 AUDI RED 58.55 12/29/2018 
 

Q1: Display the carname along with the charges rounded off to 1 digit after 

decimal place. 

A. Select carname,round(cost) from carmarket; 

B. Select carname,round.cost(1) from carmarket; 

C. Select carname,round.cost() from carmarket; 

D. Select carname, round(cost,1) from carmarket; 

 

Q2: Display the carname, color and position of the character ‘E’ in the color of all 

the cars.      

A. select carname,color from carmarket where color like “%E%”; 

B. select carname,color,instr(color,'E') from carmarket; 

C. select carname,color from carmarket where color = “%E%”; 

D. select carname,color,substr(color,1,’E’) from carmarket; 

 

Question 26: 

Q1: Which statement in SQL allows us to change the definition of a table is? 

      A. ALTER  B. UPDATE       C. CREATE                  D. SELECT 

Q2: How many Primary keys can have in a table? 

A. Only 1    B. Only 2   

C. Depends on no of Columns D. Depends on DBA 
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Q3: Which of the following is not Constraint in SQL? 

A. Primary Key   B. Not Null 

C. Check  D. Union 

 

Question 27: 

In Given Bank table Ravi added two more rows, and removed transaction column. 

 

 

 

 

 

 

 

 

Q1:  What will be the Degree and cardinality after the insert operation: 

A. Degree =4 cardinality=6 B. Degree =5 cardinality=5 

C. Degree =4 cardinality=7 D. Degree =6cardinality=5 

Q2: Ravi executed commands: 

A. 2DDL & 1DML    B. 2 DML &1 DDL 

C. 1 DML & 1 DDL   D. 2 DDL & 2DML 

 

Q3: Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A):  Primary Key and Unique key both are used to identify records 

uniquely in a table.  

Reason (R A table can have only one primary key whereas unique keys can be 

multiple in a single table or relation. 

Bank_id Cust_name Bank_name Amount Transaction 

1 Amit State Bank 20000 25 

2 Sunil Union Bank 25000 20 

3 Nidhi UCO Bank 18000 15 

4 Ashish Union Bank 10000 22 

5 Suman State Bank 18500 8 
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Consider the above statements, choose the correct answer from the options given 

below: 

A. Both (A) and (R) are true, and (R) is the correct explanation of (A). 

B. Both (A) and (R) are true. 

C. (A) is true but (R) is false. 

D. (A) is false but (R) is true. 

 

Question 28: 

Q1: Insert into employee _________ (1002, Joey, 2000); 

In the given query which of the keyword has to be inserted? 

A. Table 

B. Values 

C. Relation 

D. Field 

 

Q2: To delete a database ___________ command is used. 

A. Delete database database_name 

B. Delete database_name 

C. drop database database_name 

D. drop database_name 

 

Q3: The ________________ is essentially used to search for patterns in target string. 

A. Like Predicate 

B. Null Predicate 

C. In Predicate 

D. Out Predicate  
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Q4:  

Employee_id            Name          Salary 

1001                          Annie           6000 

1009                           Ross            4500 

1018                           Zeith           7000 

This is Employee table. 

Which of the following employee_id will be displayed for the given query? 

SELECT * FROM employee WHERE employee_id>1009; 

A. 1009, 1001, 1018   B. 1009, 1018 

C. 1001     D. 1018 

 

Question 29: 

Q1: ___________removes all rows from a table without logging the individual row 

deletions. 

A. DELETE  B. REMOVE 

C. DROP   D. TRUNCATE 

 

Q2: Which of the following is not a DDL command? 

A. UPDATE  B. TRUNCATE 

C. ALTER  D. None of the Mentioned 

 

Q3: If you don’t specify ASC or DESC after a SQL ORDER BY clause, the following 

is used by default ______________ 

A. ASC     B. DESC 

C. There is no default value D. None of the mentioned 

 

Q4: Which of the following is not a valid SQL type? 

A. DECIMAL B.  NUMERIC C. FLOAT           D.  CHARACTER 
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Question 30: 

Q1: SQL permits attribute names to be repeated in the same relation. (True or 

False) 

A. FALSE                         B. TRUE 

 

Q2: Which operator is used to compare a value to a specified list of values? 

A. BETWEEN                B.ANY   C.IN                         D.ALL 

 

Q3: Which of the following is a legal expression in SQL? 

A. SELECT NULL FROM SALES;                                    

B. SELECT NAME FROM SALES; 

C. SELECT * FROM SALES WHEN PRICE = NULL;      

D. SELECT # FROM SALES; 

 

Q4: A database language used for defining the whole database structure and 

schema is called: 

A.DCL                                                    B.DML 

C.DDL                                                    D. All of Above 

 

Question 31: 

Cloud computing is a range of services delivered over the internet, or “the cloud.” 
It means using remote servers to store and access data instead of relying on local 
hard drives and private data centres. 

Before cloud computing existed, organizations had to purchase and maintain their 
own servers to meet business needs. This required buying enough server space to 
reduce the risk of downtime and outages, and to accommodate peak traffic volume. 
As a result, large amounts of server space went unused for much of the time. 
Today’s cloud service providers allow companies to reduce the need for onsite 
servers, maintenance personnel, and other costly IT resources. 
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Q1: What is Cloud Computing? 
a) Cloud Computing means providing services like storage, servers, 
database, networking, etc 
b) Cloud Computing means storing data in a database 
c) Cloud Computing is a tool used to create an application 
d) None of the mentioned 

 
Q2: Who is the father of cloud computing? 

a) Sharon B. Codd 
b) Edgar Frank Codd 
c) J.C.R. Licklider 
d) Charles Bachman 

 
Q3: Which of the following are the features of cloud computing? 

a) Security 
b) Availability 
c) Large Network Access 
d) All are correct 

Question 32: 

A company interested in cloud computing is looking for a provider who offers a set 
of basic services such as virtual server provisioning and on-demand storage that 
can be combined into a platform for deploying and running customized 
applications. 
 
Q1: What type of cloud computing model fit these requirements? 
a) Platform as a Service 
b) Software as a Service 
c) Infrastructure as a Service 
d) Cloud Storage as service 
 
Q2: Which of the following is the application of cloud computing? 
a) Adobe 
b) Paypal 
c) Google G Suite 
d) All of the above 
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Q3: Given below are two statements one labelled as Assertion (A) and other is 
labelled as a Reason (R). 
 
Assertion (A): IaaS is a cloud computing service model in which computing 
resources are hosted in a public cloud, private cloud, or hybrid cloud. 
Reason (R): In IaaS computing resources are hosted in a public cloud, private 
cloud, or hybrid cloud. 
Consider the above statements, choose the correct answer from the options given 
below: 
(A) Both (A) and (R) are true, and (R) is the correct explanation of (A). 
(B) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 
(C) (A) is true but (R) is false. 
(D) (A) is false but (R) is true. 
 
Question 33: 
IoT or Internet of Things refers to connecting many devices through hardware or 
software and communicate with each other as well as human beings through 
internet to work with collaboration and assist each other and form a networking 
of things. 
 
Q1: Which of the following is not an IoT device? 

a) Table 
b) Laptop 
c) Arduino 
d) Tablet 

 
Q2: Which of the following is not an IoT platform? 

a) Amazon Web Services 
b) Microsoft Azure 
c) Salesforce 
d) Flipkart 

Q3: Which of the following is false about IoT devices? 
a) IoT devices use the internet for collecting and sharing data 
b) IoT devices need microcontrollers 
c) IoT devices use wireless technology 
d) IoT devices are completely safe 

 
Question 34: 
The world is changing at a fast pace, and we are surrounded by tech-enabled 
innovations and advancements that impact all sectors and societies. The current 
generation of learners are either digital natives or early adopters and hence are 
better placed to embrace these dynamic changes. 
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Educational institutes have been upgrading and integrating technology in teaching 
practices, methodologies, and curriculum to stay relevant. The pandemic has 
catalysed digital adoption and the parent community has also experienced the 
relevance, need, scope and power of technology in imparting holistic education. If 
Government plans to make a smart school by applying IoT concepts, how can each 
of the following be implemented in order to transform a school into IoT enabled 
smart school? 
 
Q1:If Government plans to make a smart school by applying IoT concepts, how 
can each of the following be implemented in order to transform a school into IoT 
enabled smart school? 

a) Online tests 
b) Wifi sensors on classrooms doors 
c) Sensors in buses to monitor their location 
d) Wearables (watches or smart belts) for attendance monitoring 

 
Q2: Which type of IoT device is used to control the temperature in a home?  

a) Home appliance 
b) Security system 
c) Thermostat 
d)Command center 
  

Question 35: 

“By 2035 AI technologies have the impending to rise in production more than 40%. 
AI will boost the economic growth an average of 1.7% across 16 industries by 
2035. Thus, AI's proponents claim that the technology is only an evolutionary form 
of automation, a predictable result of the Fourth Industrial Revolution.” 
 
Q1: What is Artificial Intelligence? 
a) Artificial Intelligence is a field that aims to make humans more intelligent 
b) Artificial Intelligence is a field that aims to improve the security 
c) Artificial Intelligence is a field that aims to develop intelligent machines 
d) Artificial Intelligence is a field that aims to mine the data 
 
Q2: Which of the following is the branch of Artificial Intelligence? 

a) Machine Learning 
b) Cyber forensics 
c) Full-Stack Developer 
d) Network Design 
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Q3: Which of the following is not an application of artificial intelligence? 
a) Face recognition system 
b) Chatbots 
c) LIDAR 
d) DBMS 

 
Question 36: 
Computer vision is a field of AI that trains computers to capture and interpret 
information from image and video data. By applying machine learning (ML) 
models to images, computers can classify objects and respond—like unlocking 
your smartphone when it recognizes your face. 
 
Q1: Given below are two statements one labelled as Assertion (A) and other is 
labelled as a Reason (R). 
 
Assertion (A):  Computer vision is concerned with modelling and replicating 
human vision using computer software and hardware. 
Reason (R):   AI enables computers to think, computer vision enables them to see, 
observe and understand. 
Consider the above statements, choose the correct answer from the options given 
below: 
a) Both (A) and (R) are true, and (R) is the correct explanation of (A). 
b) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 
c) (A) is true but (R) is false. 
d) (A) is false but (R) is true 
 
Q2: Imagine you using Snapchat filter, it is ________ 
a) Filter   b) Non-immersive VR 
c) Fully immersive MR d) Augmented Reality 
 
Question 37: 
What is the on-demand service? How it is provided in the cloud computing? 

Question 38: 

A company interested in cloud computing is looking for a provider who offers a 
set of basic services such as virtual server provisioning and on-demand storage 
that can be combined into a platform for deploying and running customized 
applications. What type of cloud computing model fit these requirements? 
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a) Platform as a Service 
b) Software as a Service 
c) Infrastructure as a Service 

Question 39: 

Which is not one of the features of IoT devices? 

a) Remotely controllable 
b) Programmable 
c) Can turn themselves off if necessary 
d) All of the above 

Question 40:  

If Government plans to make a smart school by applying IoT concepts, how can 
each of the following be implemented in order to transform a school into IoT 
enabled smart school? 

a) e-textbooks 
b) Smart boards 
c) Online tests 
d) Wifi sensors on classrooms doors 
e) Sensors in buses to monitor their location 
f) Wearables (watches or smart belts) for attendance monitoring 

Question 41: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A):  A list can contain any arbitrary object. 

Reason (R):   It means that the element of the list can be changed even after the 

list is defined, the element can be accessed through the index value and can be 

assigned a different value.  

Consider the above statements, choose the correct answer from the options given 

below: 

a) Both (A) and (R) are true, and (R) is the correct explanation of (A). 

b) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

c) (A) Is true but (R) is false. 

d) (A) is false but (R) is true. 
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Question 42: 

Observe the following methods of the list: - 

i. append( ):   Appends a single element passed as an argument at the end 

of the list  The single element can also be a list. 

ii. extend( ) :  Appends each element of the list passed as argument to the 

end of the given list. 

Now consider the following python code and select the correct output: 

list1 = [10,20,30] 

list2=[50,60] 

list1.append(list2) 

print(list1) 

list1.extend(list2) 

print(list1, list2) 

Output  A.        [10, 20, 30, [50, 60]]                                         

                             [10, 20, 30, 50, 60] [50, 60]   

Output B.       [10, 20, 30, 50, 60 ]                              

                         [10, 20, 30, 50, 60, 50, 60] [50, 60] 

 

Output C.         [10, 20, 30, [50, 60]]                                          

                             [10, 20, 30, [50, 60], 50, 60] [50, 60]   

 

Output D.     [10, 20, 30, [50, 60 ]]              

                         [10, 20, 30, 50, 60, [50, 60]] [50, 60] 

 

Question 43: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A):  A list is a mutable data type. 
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Reason (R):   It means that the element of the list can be changed even after the 

list is defined, the element can be accessed through the index value and can be 

assigned a different value.  

Consider the above statements, choose the correct answer from the options given 

below: 

a) Both (A) and (R) are true, and (R) is the correct explanation of (A). 

b) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

c) (A) Is true but (R) is false. 

d) (A) is false but (R) is true. 

 

Question 44: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A) : In python, while loop is used to execute a block of statements 

repeatedly until a given condition is satisfied.  

Reason (R):  When the condition becomes false, the line immediately after the 

loop in the program is executed. 

Consider the above statements, choose the correct answer from the options given 

below: 

a) Both (A) and (R) are true, and (R) is the correct explanation of (A). 

b) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

c) (A) Is true but (R) is false. 

d) (A) is false but (R) is true. 

 

Question 45: 

Abhay wants to calculate the sum of n natural numbers. He has to put the counter 

in a kind of iterative statement. That iterative statement may be -   

a) For Loop 

b) While Loop 

c) Both A and B 

d) None of these. 
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Question 46: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A) : While loop is used to repeat all the statements under its block. 

Reason (R):   While loop needs a range function as its counter.  

Choose the correct answer from the options given below: 

a) Both (A) and (R) are true, and (R) is the correct explanation of (A). 

b) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

c) (A) Is true but (R) is false. 

d) (A) is false but (R) is true. 

 

Question 47: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A) : In For Loop range() can be used. 

Reason (R):    This range() works like counter to implement loop in any program.  

Choose the correct answer from the options given below: 

a) Both (A) and (R) are true, and (R) is the correct explanation of (A). 

b) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

c) (A) Is true but (R) is false. 

d) (A) is false but (R) is true. 

 

Question 48: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A):  Dictionary is a collection of key:value pairs.  Dictionary is an 

unordered and mutable data type but dictionary keys are immutable. 

Reason (R):  The values in a dictionary can be changed and deleted.  We can add 

a new key:value pair in the dictionary.  In a dictionary keys are unique. Dictionary 

is unordered therefore slicing and concatenation operations are not applied on 

the dictionary data type. 



 
 
 

286 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

Choose the correct answer from the options given below: 

a) Both (A) and (R) are true, and (R) is the correct explanation of (A). 

b) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

c) (A) Is true but (R) is false. 

d) (A) is false but (R) is true. 

 

Question 49: 

Ramanna has a computer shop. He wants to keep computer peripherals and their 

quantity in the form of a Python dictionary. He created the following dictionary in 

which the computer peripheral name is the key and its quantity is stored as 

value.   

inv = { ‘Mouse’: 34 ,  ‘HDD’ : 15 ,  ‘SDD’ : 78 ,  ‘RAM-64’ : 19 ,  ‘Monitor-17’ : 20 } 

He wrote the following python code to display the peripheral name # quantity 

but there are some errors in his code and underlined by his teacher.  

 

inv = { ‘Mouse’: 34 ,  ‘HDD’ : 15 ,  ‘SDD’ : 78 ,  ‘RAM-64’ : 19 ,  ‘Monitor-17’ : 20 } 

print(‘Peripherals  # Quantity’) 

for  k,v in inv 

print(k, ‘ # ’, v) 

Now choose the correct option for underlined error so Ramanna could print the 

keys and values of the dictionary. 

a) for   k in  inv    b)for   k, v in  inv.keys( )                

c) for  k,v in  inv.items( ) d) for   v[k]  in  inv.items( ) 

 

Question 50: 

Given below are two statements one labelled as Assertion (A) and other is 

labelled as a Reason (R). 

Assertion (A):  Items of a sequence (string, list and tuple) are accessed using a 

technique called indexing. The items of a dictionary are accessed via the keys 

rather than via their relative positions or indices. Each key serves as the index 

and maps to a value. 
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Reason (R):   Observe the following Python codes: 

>>> list1 = [ 95, 85, 89, 92, 85 ] 

>>> list1 [ 3 ]              # output 92 

>>> dict3 = { 'Mohan' : 95 , 'Ram' : 89 , 'Suhel' : 92 ,  'Sangeeta' : 85  }  

>>> dict3['Ram']         # Output  89  

>>> dict3['Shyam']     KeyError: 'Shyam' 

Choose the correct answer from the options given below: 

a) Both (A) and (R) are true, and (R) is the correct explanation of (A). 

b) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 

c) (A) Is true but (R) is false. 

d) (A) is false but (R) is true. 
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Informatics Practices 

Answer Keys 

 

Answer 1: B  

Answer 2: A  

Answer 3: C  

Answer 4: B  

Answer 5: ALU  

Answer 6: INPUT UNIT 

Answer 7: MS EXCEL, MS PPT 

Answer 8: B 

Answer 9: A 

Answer 10: C 

Answer 11:  

i) b) Guido Van Rossum    

ii) c) Power Mode      

iii) a) Comedy Show            

iv) a) Free and Open Source      

v) b) Cross-platform         

vi) (a) Interactive mode  

Answer 12:  

i) (b) fruit = ‘banana’  

ii) (d)  # 

iii) (d) All of the above 

iv) c) String              

v) A) b)  4           B) b) 24          C) a)  True        D) b)  17            

vi) (b) ’’’ 
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Answer 13:  

i) b) string            

ii) c) ‘\n’         

iii) b) name=’riya’     &      c) name=”riya” 

iv) c. Operands             

v) a. mutable              

Answer 14:  

i) (a) _main_ 

ii) a) Identifiers                

iii) c) first_name 

iv) b) _simpleinterest 

v) d) roll-no     

Answer 15:  

a) i) integer   

b) iv) Boolean 

c) ii) float         

d) iii) complex              

e) iv) Boolean 

Answer 16:  

a) iv) <class 'int'><class 'float'><class 'float'> 

b) iii) 915 

c) i) 24 

d) iii) due to different Datatypes, as operators work according to 

the datatype of operands. 

Answer 17:  

i) b) School = ‘KENDRIYA VIDYALAYA’ 
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ii) c) Tuple        

iii) d) (1,2,3,4,5) 

iv) b) dictionary       

v) b) [16,]         

Answer 18:  

i) b) [1,2,3,4,5,1,2,3,4,5,1,2,3,4,5]       

ii) a) True 

iii) d) False 

iv) b) ‘InformaticsPractices’ 

v) d) Error 

vi) a) [1,2,3,4,5,6] 

vii) d) (1, 2, 3, 4, 5, 1)   

viii) a) ('a', 'b', 'c', 'a', 'b', 'c')    

ix) d) [1, 2, 'a', 'b', 'c'] 

x) a) Error              

Answer 19:  

i) a)  15 is fully divisible by 5 

ii) d)  100 

        2    

iii) a)  A 

       C 

iv)  

A) b) ‘Not a digit’        B) b) ‘Not a digit’        

C) a) ‘Six’       D) c) No output will be shown 

Answer 20: 

i) C. A is true but R is false  

ii) A. Both A and R are true and R is the correct explanation of A  
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iii) A. Both A and R are true and R is the correct explanation of A  

iv) C. A is true but R is false  

v) A. Both A and R are true and R is the correct explanation of A 

Answer 21: 1. A 2. D 3. B 4.D 

Answer 22: 1. A 2. C 3. A 4. A 

Answer 23: 1. C 2. A 3. D 

Answer 24: 1. C 2. D 3. C 4. A 

Answer 25: 1. D 2. A   

Answer 26: 1. A 2. A 3. D   

Answer 27: 1. C 2. B 3. B  

Answer 28: 1. B 2. D 3. A 4. D 

Answer 29: 1. A 2. D 3. A 4. A 

Answer 30: 1. A 2. C 3. B 4. C 

Answer 31: 1. a 2. c 3. d  

Answer 32: 1. c 2. d 3. c  

Answer 33: 1. a 2. d 3. d  

Answer 34: 1. c 2. a 3. d  

Answer 35: 1. a 2. a 3. d   

Answer 36: 1. a 2. d    

Answer 37:  

On-demand service means that data is available as and when required. In cloud 
computing, users can access any file by using a login with a username or email 
account and password. This is called on-demand service. 

Answer 38: C 

Answer 39: A 

Answer 40: 
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a) e-textbooks: e-textbooks can be made available e-library by using 
web services. 

b) Smart Boards: Smart boards can be operated by digital stylus or 
pen and should be connected with network. 

c) Online Tests: A web portal or online examination should be 
prepared to conduct exams smoothly. 

d) Wifi sensors and classrooms doors: Wifi sensors and classroom 
doors can be used to lock and unlock them. These sensors also 
provides security to students and other stakeholders. 

e) Sensors in buses to monitor their location: These sensors enables 
quick reporting and monitoring to the coordinates and parents to 
know the status of child and bus after leaving the school. 

f) Wearables (watches or smart belts) for attendance monitoring: 
These devices can be used or implemented for students in such a 
way that identifies a student and marks the attendance 
accordingly. 

Answer 41: B  

Answer 42: C  

Answer 43: A  

Answer 44: B  

Answer 45: C 

Answer 46: C  

Answer 47: A  

Answer 48: A  

Answer 49: C  

Answer 50: A 

 



 
 
 

293 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

  



 
 
 

294 | P a g e  
 

Class 11 CCT Question Bank – Science Domain 

 

 
केन्द्रीय विद्यालय सगंठन, लखनऊ सभंाग 

KENDRIYA VIDYALAYA SANGATHAN, LUCKNOW REGION 


