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SYLLABUS FOR SESSION 2021-22 

CLASS XI 

Term-II 

 

S.No UNIT Periods Marks 

1 States of Matter: Gases and Liquids 9 15 

2 Chemical Thermodynamics 14 

3 Equilibrium 12 

4 s -Block Elements 5 11 

5 Some p -Block Elements 9 

6 Hydrocarbons 10 9 

 TOTAL 59 35 

 

States of Matter: Gases and Liquids: Three states of matter, 

intermolecular interactions, types of bonding, melting and boiling points, role 

of gas laws in elucidating the concept of the molecule, Boyle's law, Charles 

law, Gay Lussac's law, Avogadro's law, ideal behaviour, empirical derivation of 

gas equation, Avogadro's number, ideal gas equation and deviation from ideal 

behaviour. 

Chemical Thermodynamics: Concepts of System and types of systems, 

surroundings, work, heat, energy, extensive and intensive properties, state 

functions. 

First law of thermodynamics -internal energy and enthalpy, measurement of ∆U 

and ∆H, Hess's law of constant heat summation, enthalpy of bond dissociation, 

combustion, formation, atomization, sublimation, phase transition, ionization, 

solution and dilution. Second law of Thermodynamics (brief introduction) 

Introduction of entropy as a state function, Gibb's energy change for 

spontaneous and non- spontaneous processes. 
Third law of thermodynamics (brief introduction). 

Equilibrium: Equilibrium in physical and chemical processes, dynamic nature 

of equilibrium, law of mass action, equilibrium constant, factors affecting 

equilibrium - Le Chatelier's principle, ionic equilibrium- ionization of acids and 

bases, strong and weak electrolytes, degree of ionization, ionization of poly 

basic acids, acid strength, concept of pH, buffer solution, solubility product, 

common ion effect (with illustrative examples). 

s-Block Elements: Group 1 and Group 2 Elements -General introduction, 

electronic configuration, occurrence, anomalous properties of the first element 

of each group, diagonal relationship, trends in the variation of properties (such 

as ionization enthalpy, atomic and ionic radii), trends in chemical reactivity 

with oxygen, water, hydrogen and halogens, uses. 

Some p-Block Elements: General Introduction to p -Block Elements 

Group 13 Elements: General introduction, electronic configuration, 

occurrence, variation of properties, oxidation states, trends in chemical 

reactivity, anomalous properties of first element of the group, Boron - physical 

and chemical properties. 

Group 14 Elements: General introduction, electronic configuration, 

occurrence, variation of properties, oxidation states, trends in chemical 

reactivity, anomalous behaviour of first elements. Carbon-catenation, 

allotropic forms, physical and chemical properties. 

Hydrocarbons: Classification of Hydrocarbons Aliphatic Hydrocarbons: 

Alkanes - Nomenclature, isomerism, conformation (ethane only), physical 
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properties, chemical reactions. 

Alkenes - Nomenclature, structure of double bond (ethene), geometrical 

isomerism, physical properties, methods of preparation, chemical reactions: 

addition of hydrogen, halogen, water, hydrogen halides (Markovnikov's 

addition and peroxide effect), ozonolysis, oxidation, mechanism of electrophilic 

addition. 

Alkynes - Nomenclature, structure of triple bond (ethyne), physical properties, 

methods of preparation, chemical reactions: acidic character of alkynes, 

addition reaction of - hydrogen, halogens, hydrogen halides and water. 

Aromatic Hydrocarbons: Introduction, IUPAC nomenclature, benzene: 

resonance, aromaticity, chemical properties: mechanism of electrophilic 

substitution. Nitration, sulphonation, halogenation, Friedel Craft's alkylation 

and acylation, directive influence of functional group in monosubstituted 

benzene. Carcinogenicity and toxicity. 

 

PRACTICALS 

Term II: At the end of Term II, a 15-mark Practical would be conducted 

under the supervision of subject  teacher.  This   would   contribute   to   the   

overall   practical   marks   for   the   subject. OR 

In case the situation of lockdown continues beyond December 2021, a 

Practical Based Assessment (pen-paper) of 10 marks and Viva 5 marks would 

be conducted at the end of Term II by the subject teacher. This would 

contribute to the overall practical marks for the subject. 

TERM-II Evaluation Scheme 

 
S. No Practical Marks 
1. Salt Analysis 8 
2. Content Based Experiment 2 
3 Project Work and Viva(Internal) 5 
                        TOTAL 15 

 
A. Qualitative Analysis(Marks 8) 

a. Determination of one anion and one cation in a given salt 

Cations- Pb2+, Cu2+, As3+, Al3+, Fe3+, Mn2+, Ni2+, Zn2+, Co2+, Ca2+, Sr2+, 

Ba2+, Mg2+, NH4+ 

Anions – (CO3)2- , S2- , NO2 -, SO3 2- , SO 2- , NO3-, Cl- , Br- , I- , PO4 

3- , C2O4 2- ,CH3COO- (Note:Insoluble salts excluded) 

b. Detection of -Nitrogen, Sulphur, Chlorine in organic compounds. 

B. Crystallization of impure sample of any one of the following: Alum, 

Copper Sulphate, Benzoic Acid. (Marks 2) 

PROJECTS scientific investigations involving laboratory testing and collecting 

information from other sources. 
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Unit- States of Matter: Gases and Liquids 

 

Syllabus- Three states of matter, intermolecular interactions, types of bonding, 

melting and boiling points, role of gas laws in elucidating the concept of the 

molecule, Boyle's law, Charles law, Gay Lussac's law, Avogadro's law, ideal 

behaviour, empirical derivation of gas equation, Avogadro's number, ideal gas 

equation and deviation from ideal behaviour. 

1 Give one example for each of the following types of inter-particle forces- 

 (a) London/dispersion forces (b)Dipole-Dipole forces (c) Hydrogen bond (d) Ion-

dipole forces 

Ans (a) Noble gases  (b) Between HCl molecules  (c) Between water molecules or HF 

molecules  (d)Between NO3
- and water molecules 

2. State Boyle’s Law. Give its mathematical Expression & graphical representation. 

Ans At constant temperature, the pressure of a fixed amount (i.e., number of moles n) 

of gas varies inversely with its volume.  

Mathematically, it can be written as p ∝1/ V   ( at constant T and n)  

p V = Constant 

 

3 At constant temperature if the pressure of a fixed mass of gas is doubled what 

happens to  its volume? Which law governs this behavior of gases? 

Ans P1V1=P2V2  

If P2 = 2 P1 

Then V2 = V1/2 i.e. it will become half of its initial volume. 

It is governed by Boyle’s Law. 

4 A balloon is filled with hydrogen at room temperature. It will burst if pressure 

exceeds 0.2 bar. If at 1 bar pressure the gas occupies 2.27 L volume, up to what 

volume can the balloon be expanded? 

Ans Given- P1 = 1 bar, P2 = 0.2 bar, V2 = ?, V1 = 2.27 L 

P1V1=P2V2  

V2= 1 x 2.27 / 0.2 

= 11.35 L 

5. What will be the minimum pressure required to compress 500 dm3 of air at 1 

bar to 200 dm3 at 30°C? 

Ans Given- P1 = 1 bar, P2 = ?, V2 = 200 dm3, V1 = 500 dm3 

P1V1=P2V2  

P2= 1 x 500 / 200 

= 2.5 bar 

6 At 270C and 1 atmospheric pressure, a gas has volume V.  What will be its 
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volume at 1770 C and a pressure of 1.5 atmosphere? 

Ans Given- P1 = 1 atm, P2 = 1.5 atm , V1 = V, V2 = ?, T1= 300 K, T2 = 450 K 
𝑷𝟏𝑽𝟏

𝑻𝟏
=
𝑷𝟐𝑽𝟐

𝑻𝟐
 

𝑽𝟐 =
𝟏 𝒙 𝑽 𝒙 𝟒𝟓𝟎

𝟏.𝟓 𝒙 𝟑𝟎𝟎
 

V2 = V 

7. A vessel of 120 ml capacity contains a certain amount of gas at 35 °C and 1.2 bar 

pressure. The gas is transferred to another vessel of volume 180 ml at 35 °C. 

What would be its pressure? 

Ans Given- P1 = 1.2 bar, P2 = ?, V1 = 120 ml, V2 = 180 ml 

P1V1=P2V2  

P2= 1.2 x 120 / 180 

= 0.8 bar 

8. State Charles’s Law. Give its mathematical Expression. 

Ans Pressure remaining constant, the volume of a fixed mass of a gas is directly 

proportional to its absolute temperature. 

V ∝ T (P, n - Constant) 

𝑽𝟏

𝑻𝟏
=
𝑽𝟐

𝑻𝟐
 

9 Using ideal gas equation show that density of a gas is directly proportional to its 

pressure at constant temperature. 

Ans Ideal gas equation- 

PV= n RT 

n = m/M 

PV = 
𝑚 𝑅𝑇

𝑀
 

P M = 
𝑚 𝑅𝑇

𝑉
   as 

𝑚

𝑉
= 𝑑  

PM = d RT 

As M, R & T is constant; Hence M ∝ d 

10. Using Dalton partial pressure law show that partial pressure of a gas is directly 

proportional to its mole fraction. 

Ans 
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11 Observe the following graph and answer the question given- 

 

 

(i) Which gas law is explained in the graph? 

(ii) State the gas law. Write one application of 

the gas law. 

(iii) Arrange the volumes of graph in increasing 

order. 

Ans (i) Gay Lussac’s Law 

(ii)  At constant volume, pressure of a fixed amount of a gas varies directly with 

the temperature. In winters air pressure in tyres of vehicles kept more and 

during summer pressure kept less to avoid tyre burst. 

(iii) V1 < V2<V3<V4 

12 A neon-dioxygen mixture contains 70.6 g dioxygen and 167.5 g neon. If pressure 

of the mixture of gases in the cylinder is 25 bar. What is the partial pressure of 

dioxygen and neon in the mixture? 

Ans Number of moles of O2 = 70.6/ 32 = 2.21 

Number of moles of Ne = 167.5/ 20 = 8.375 

Mole fraction of O2 = 
2.21

8.375+2.21
 = 0.21 

Mole fraction of Ne = 1.00 – 0.21 = 0.79 

Partial pressure of O2 = Ptotal . xO2 

                                     = 25 x 0.21 = 5.25 bar 
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Partial pressure of Ne = 25 x 0.79 = 19.75 bar 

13. Explain the pressure and volume corrections in ideal gas equation? 

 At low temperature and high pressure intermolecular attractions cannot be 

neglected, the observed pressure P is smaller than the ideal pressure Pi. 

Therefore, Pi = P+ p = P + an2/V2  

As volume of gas molecules is not negligible as compared to total volume of the 

gas the ideal volume Vi is smaller than the observed volume. Therefore, Vi = V + 

v= V - nb 

14. Why vegetables are cooked with difficulty at hill station 

 At hill station the atmospheric pressure is less and so boiling point decreases 

15 What is meant by compressibility factor of gases? How does its value deviate 

from that of  an ideal gas in case of real gases and what does it indicate? 

 The deviation from ideal behaviour can be measured in terms of compressibility 

factor Z, which is the ratio of product pV and nRT. 

Z= 
PV

𝑅𝑇
 

For ideal gas Z = 1 at all temperatures and pressures because pV = n RT. The 

graph of Z vs p will be a straight line parallel to pressure axis. 

For gases which deviate from ideality, value of Z deviates from unity. At very low 

pressures all gases shown have Z »1 and behave as ideal gas. At high pressure all 

the gases have Z > 1. These are 

more difficult to compress. At intermediate pressures, most gases have Z< 1 

16 Write van der-Waal equation for real gases. Write significance of van der Waal 

constant a & b. 

 (P+ 
𝑎𝑛2

𝑉2
) (V- nb) = nRT  

Value of ‘a’ is measure of magnitude of intermolecular attractive forces within the 

gas and is independent of temperature and pressure. 

b is a constant. Having taken into account the corrections for pressure and volume, 

17 Under what conditions a gas follow ideal gas equation?  

What is the cause of deviation of a gas from ideal behaviour? 

 At high temperature and low pressure a gas follow ideal behaviour. 

Deviation from ideal behaviour is due to the following faulty postulates of Kinetic 

molecular theory of gases- 

(a) There is no force of attraction between the molecules of a gas.  

(b) Volume of the molecules of a gas is negligibly small in comparison to the space 
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occupied by the gas. 

18. Explain postulates of Kinetic molecular theory. 

 1.  Gases consist of large number of identical particles (atoms or molecules) that 

are so small and so far apart on the average that the actual volume of the 

molecules is negligible in comparison to the empty space between them. They are 

considered as point masses. This assumption explains the great compressibility of 

gases. 

2. There is no force of attraction between the particles of a gas at ordinary 

temperature and pressure. The support for this assumption comes from the fact 

that gases expand and occupy all the space available to them. 

3. Particles of a gas are always in constant and random motion. If the particles 

were at rest and occupied fixed positions, then a gas would have had a fixed shape 

which is not observed. 

4. Particles of a gas move in all possible directions in straight lines. During their 

random motion, they collide with each other and with the walls of the container. 

Pressure is exerted by the gas as a result 

of collision of the particles with the walls of the container. 

5. Collisions of gas molecules are perfectly elastic. This means that total energy of 

molecules before and after the collision remains same. There may be exchange of 

energy between colliding molecules, their 

individual energies may change, but the sum of their energies remains constant. If 

there were loss of kinetic energy, the motion of molecules will stop and gases will 

settle down. This is contrary to what is actually observed. 

6.  At any particular time, different particles in the gas have different speeds and 

hence different kinetic energies. This assumption is reasonable because as the 

particles collide, we expect their speed to change. 

7. If a molecule has variable speed, then it must have a variable kinetic energy. 

Under these circumstances, we can talk only about average kinetic energy. In 

kinetic theory, it is assumed that average kinetic energy of the gas molecules is 

directly proportional to the absolute temperature. 

19. State (i) Dalton’s Partial pressure law (ii) Avogadro’s Law 

 (i) The total pressure exerted by the mixture of non-reactive gases is equal to the 

sum of the partial pressures of individual gases. 

(ii) Equal volumes of all gases under the same conditions of temperature and 

pressure contain equal number of molecules. 

20. Derive Ideal gas equation. Give combined gas law equation. 

 At constant T and n; V ∝ 1/ p (Boyle’s Law) 
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At constant p and n; V ∝ T     (Charles’ Law) 

At constant p and T ; V ∝ n    (Avogadro Law) 

Thus 

V ∝ 
𝑇𝑛

𝑃
 

PV = nRT ( Ideal gas equation) 

Combined gas equation- 
𝐏𝟏𝐕𝟏

𝐓𝟏
 = 

𝐏𝟐𝐕𝟐

𝐓𝟐
 

21. At 25°C and 760 mm of Hg pressure a gas occupies 600 ml volume. What will be 

its pressure at a height where temperature is 10°C and volume of the gas is 640 

ml. 

 𝐏𝟏𝐕𝟏

𝐓𝟏
 = 

𝐏𝟐𝐕𝟐

𝐓𝟐
 

𝟕𝟔𝟎 𝐱 𝟔𝟎𝟎

𝟐𝟗𝟖
 = 

𝐏𝟐𝐱 𝟔𝟒𝟎

𝟐𝟖𝟑
 

𝐏𝟐  = 
𝟕𝟔𝟎𝐱 𝟐𝟖𝟑 𝐱 𝟔𝟎𝟎

𝟐𝟗𝟖 𝐱 𝟔𝟒𝟎
 

     = 676.6 mm Hg 

22 A student forgot to add the reaction mixture to the round bottomed flask at 27 

°C but instead he/she placed the flask on the flame. After a lapse of time, he 

realized his mistake, and using a pyrometer he found the temperature of the 

flask was 477 °C. What fraction of air would have been expelled out? 

 𝐕𝟏

𝐓𝟏
 = 

𝐕𝟐

𝐓𝟐
 

𝐕𝟏

𝟑𝟎𝟎
 = 

𝟏

𝟕𝟓𝟎
 

V1 = 300/750 = 2/5 

Fraction of air expelled out= 1- 2/5 = 3/5 

23 Identify the intermolecular force between following pair of compounds-  

(i) HCl- CCl4 

(ii) Ethanol- Water 

(iii) Acetone - Ethanol 

(iv) Benzene- CCl4 

 (i) Dipole- Induced dipole force 

(ii) H- Bond 

(iii) Dipole- dipole interaction 
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(iv) London or dispersion force 

24 What will be the pressure of the gaseous mixture when 0.5 L of H2 at 0.8 bar 

and 2.0 L of dioxygen at 0.7 bar are introduced in a 1L vessel at 27°C? 

 PV = nH2 RT 

nH2 = 
0.8 x 0.5

RT
 

nO2 = 
0.7 x 2.0

RT
 

PTOTAL X 1 = (
0.8 x 0.5

RT
+
2.0 x0.7 

RT
)RT 

PTOTAL=  1.8 bar 

25 At 0°C, the density of a certain oxide of a gas at 2 bar is same as that of 

dinitrogen at 5 bar. What is the molecular mass of the oxide? 

 𝑃1𝑀1

𝑃2𝑀2
 = 

𝑑𝑅𝑇

𝑑𝑅𝑇
  

M2 = 
𝑃1𝑀1

𝑃2
 

M2 = 
5 𝑥 28

2
  = 70 g/ mol 
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UNIT-CHEMICAL THERMODYNAMICS 

Syllabus- Concepts of System and types of systems, surroundings, work, heat, 

energy, extensive and intensive properties, state functions. 

First law of thermodynamics -internal energy and enthalpy, measurement of ∆U 

and ∆H, Hess's law of constant heat summation, enthalpy of bond dissociation, 

combustion, formation, atomization, sublimation, phase transition, ionization, 

solution and dilution. Second law of Thermodynamics (brief introduction) 

Introduction of entropy as a state function, Gibb's energy change for 

spontaneous and non- spontaneous processes. 
Third law of thermodynamics (brief introduction). 

QUESTIONS: 2 MARKS 

1 How does entropy change in the following processes? Why? 

(a) Boiling of egg                                    (b) Stretching of rubber 

Answer: (a) During boiling of egg denaturation of egg takes place and coiled 

regular structure of protein opens up and goes randomization therefore entropy 

increases 

              (b) During stretching of rubber the randomly coiled rubber comes to 

the regular form hence entropy decreases 

2 What happens if a refrigerator is kept opened in a closed room? 

Answer: Temperature of the room will increase as a refrigerator works on the 

principle of  Carnot  Cycle and  the gas will take less heat from the system and 

will release more heat to the sink but in this case source and sink both are same 

so, the temperature of the room will increase.  

3 For oxidation of iron,  

4 Fe(s) + 3 O2(g) → 2 Fe2O3(s) entropy change         is –549.4 J K–1 

mol–1 at 298 K. In spite of negative entropy change of this reaction, 

why is the reaction spontaneous? 

 (∆r H° for this reaction is –1648 kJ mol–1) 

Answer: ∆ G  =  ∆ H -T ∆ S 

                    = -1648 KJ /mol – 298 K X (-549.4 J K–1 mol–1) 

                    =  -1648 KJ /mo+  163.72 KJ/mol 

                              = -1484.28 KJ/mol 

Since the value of overall ∆ G is negative therefore the process is 

spontaneous 

4 The reaction of Cyanamid, NH2CN(s), with dioxygen was carried out in 

a bomb calorimeter, and ∆U was found to be -742.7 kJmol-1 at 298 K. 

Calculate enthalpy change for the reaction at 298 K. 

NH2CN(s) + 3/2 O2(g) ---------------🡪 N2(g) + CO2(g) + H2O(l) 

Answer: ∆ H  =  ∆ U + ∆ ng RT 

                     = -742.7 KJ/mol +(2-3/2) x8.314 x298 K/1000 KJ/mol 

                      = -742.7 KJ/mol – 1.24 KJ/mol 

                      = -743.9 KJ/mol  
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5 

 
What type of processes do the curve A and B represent in the above graph? 

Answer:  

                                   PV1 =    K  ---------------(1)   for isothermal process 

                                   PV2
γ  =  K ----------------(2)    for adiabatic process 

Dividing ( 2) by (1)       V2
γ / V1  = 1 

 Since the value of  γ  is always greater than 1 hence V2 has to be smaller than 

V1 under similar conditions of pressure(P) and constant (K) 

Process A :   Isothermal   

Process B :   Adiabatic     

6 Justify the following statements: 

(a) Many thermodynamically feasible reactions do not occur under 

ordinary conditions. 

(b) At low temperature, enthalpy change dominates the value 

    of ∆G and at high temperature it is  the entropy which  

    dominates the value of ∆G. 

Answer: (a) Due to requirement of activation energy. 

              (b) ∆ G  =  ∆ H -T ∆ S 

                      For a process to be spontaneous ∆ G must be negative, at low T 

the value of T∆S is much smaller so overall sign of ∆ H will be deciding factor but 

at high temperature the value of  T∆S becomes significant  

 

7 Calculate the  free  energy  change  when 1 mole of NaCl is dissolved 

in water at 298 K. Given: 

a. Lattice energy of NaCl = 778 kJ mol–1 

b. Hydration energy of NaCl = –774.3 kJ mol–1 

c. Entropy change at 298 K = 43 J mol–1 

 ∆Hdissolution = ∆Hlattice + ∆Hhydration  

          = 778 – 774.3 

                       = 3.7 kJ mol–1 = 3700 J mol–1 

∆S = 43 J mol–1 
 ∆Gdissolution = ∆H – T∆S 

= 3700 – 298 x43 

 = –9114 J 

or ∆Gdissolution = –9.114 kJ. 

8 A + B ⇌ C Find the value of ∆ G0 at 300 K for the given reaction, if the value of 

equilibrium constant is 10. 

Answer: ∆G0 = -2.303 RT log Kc 

                      = -2.303 x8.314x 300xlog 10 

                      = -19.15x 300 x1 
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                      = -5745 J 

9 A + B ⇌ C Find the value of equilibrium constant at 300 K for the given reaction, 

if the value of standard Gibb’s free energy change at given temperature is -

11490J. 

 Answer:           ∆G0   = -2.303 RT log Kc 

                                  = -2.303 x8.314x 300xlog Kc 

                   -11490J  = -19.15x 300 x log Kc 

                       log Kc = 2 

                       Kc = 102 

10 (a)State second law of thermodynamics. 

(b) Write the unit of entropy. 

Answer: (a) The entropy of the universe always increases in the course of 

every  spontaneous process 

              (b) J K-1mol-1 

QUESTIONS: 3 MARKS 

11 1 mole of an ideal gas expand isothermally and reversibly from a 

pressure of 10 atm to 1 atm at 300 K. Calculate the height to which an 

object of 50 kg can be lifted by this expansion. 

Ans:  w(exp.) = –[2.303 nRT log (Pi / Pf )] 

                      = –2.303 ×1 mol × 8.314 J K–1mol–1 × 300 K × log 10/1 

                      = 5.74 ×103 J 

Now, Gravitational potential energy , 

PE= m g h  

5.74 × 103 J=50 kg × 9.81 m s–2  

h = 11.7 m 

12 10 g of argon is compressed isothermally and reversibly at a temperature of 

27°C from 10 L to 5 L. Calculate q, w, ∆U and ,∆H. 

 

Ans: q = –2.303 nRT log V2 / V1  

             = –2.303 × 10/40 mol × 2 Cal K–1 mol–1 × 300 K × log 5/10  

              = –103.635 Cal 

For isothermal compression ∆U = 0 

W = ∆U – q = 0 – (–103.635) = +103.635 Cal 

Also when temperature is constant, 

PV = constant,   

∆H = ∆U + ∆(PV) = 0 + 0 = 0 

 

13 For the reaction: 2A (g) + B (g) → 2D (g), ∆Uo = –10.5 kJ and 

∆So = –44.1 J K–1. Calculate ∆G0 for the reaction, and predict whether the 

reaction will occur spontaneously at 298 K? 

Answer: ∆ H0  =  ∆ U0  + ∆ ng RT 

                        =  -10.5 KJ + (2-3) x 8.314 J/K/molx 298 K 

                        =  -10.5 KJ – 2.48 KJ/mol 

                      = -12.98 KJ.mol 

 Now, ∆ G0  =  ∆ H0 -T ∆ S0 

                   = -12.98 KJ/mol – 298 K x (-44.1)/1000 KJ/K/mol 

                   = -12.98 + 13.14 
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                   = + 0.1618 KJ 

Since the value of ∆ G0   is a positive value therefore the reaction will be non-

spontaneous at 298 K 

14 Explain following terms: 

(i) Adiabatic process    (ii) Reversible process   (iii) Entropy 

 

Answer: (i) Adiabatic process   : The process in which there is no exchange of 

heat between system and surrounding  

   

 (ii) Reversible process : The process that is carried out so slow that in  

                                       every step system and surrounding remain in  

                                       the state of equilibrium.       

(iii) Entropy :  Degree of randomness or disorderness present in the system 

            

15 Explain following terms: 

(i) Enthalpy                    (ii) Isolated system        (iii) Isothermal process 

Answer: (i) Enthalpy    : The sum of internal energy and PV-work  is called as 

                                       enthalpy of the system            

(ii) Isolated system  : When there is no exchange of heat and matter between 

                                  system and surrounding  such a system is referred as  

                                  isolated system 

(iii) Isothermal process : The process that is carried out at constant temperature 

                                       is called as isothermal process. 

16 10 g of argon gas is compressed isothermally and reversibly at a temperature of 

270C from 10 L to 5 L. Calculate the value of q, w, 10 g of argon gas is 

compressed isothermally and reversibly at a temperature of 270C from 10 L to 5 L. 

Calculate the value of q, w, ∆U and ∆H. 

(R = 2.0 cal K–1 mol–1, at. wt. of Ar= 40) 

                               w = −2.303nRTlog V2 

V1 

                                      = −2.303 × 10 × 2 × 300 × log 5  

  40   10 

w = 103.991 cal 

ΔU = 0,  

q = ΔU – w 

∴ q = –w = –103.991 cal    

                        When temperature is constant, 

P1V1 = P2V2  or PV = constant 

∆H = ∆U + ∆ (PV) = 0 + 0 = 0. 

 

17 (a)State 'Hess law of Constant heat summation.  

(b)The molar heat of combustion of C2H2(g), C(Graphite) and H2(g) are 

310.62kcal, 94.05 kcal and 68.32 kcal respectively. Calculate the standard heat of 

formation of C2H2(g). 

Answer: Hess’s Law: Whether a physical or chemical process carried out in one 

step or several steps the enthalpy change remains same. 
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(b)  C2H2(g) + 5/2 O2 → 2CO2(g) + H2O(l)    ∆H = -310.62 Kcal  

       C(graphite) + O2 (g) → CO2(g)                  ∆H = -94.05 Kcal 

       H2(g)  + ½ O2 (g) →H2O (l)               ∆H= -68.32 Kcal 

 ∆Hf
0(C2H2)  = (2x -94.05) + (1x -68.32) – (1 x -310.62) 

                  = 54.2 Kcal 

18 (a)Calculate the number of kJ necessary to raise the temperature of  60 g of  

aluminium from 35 to 55°C . Molar heat capacity of Al is 24 J mol–1 K–1. 

Molar mass of Al =27  

(b) Define molar heat capacity 

Answer: (a)  q = n C ∆ T 

                          = (60/27) x 24 J K-1 mol-1 (20 K) 

                        = 1066.67 J 

                        = 1.067 KJ 

              (b) The amount of heat required to raise the temperature of one mole  

                   substance by one K 

19 (a) State third law of thermodynamics 

(b) What will be the change in the temperature of a gas when it expands: 

     (i) adiabatically against a constant pressure 

     (ii) adiabatically in vacuum 

Answer: (a) The entropy of a perfectly crystalline substance at absolute zero is 

                    zero. 

              (b) (i) Temperature of the gas decreases as gas need to work for  

                       expansion and since the process is adiabatic gas would use its  

                     one energy for expansion hence the temperature of the gas will 

fall 

                   (ii) No change in temperature as gas will not do any work. 

20  One mole of a gas absorbs 200 J of heat at constant volume and 50 J of 

the   work is done the gas. If initial temperature of the gas is 300 K then find the 

final temperature of the gas.   Given that molar heat capacity of gas is 3/2 R 

Answer: Total heat absorbed by the gas = 200 + 50 =250 J 

              q= n C (T2-T1)         

              250 J = 1 x 3/2 x 8.314 x (T2-300) 

              (250x2)/ (3x8.314) = (T2-300) 

              (T2-300) = 20.05 K 

              T2 = 320.05 K 

 

 

CASE BASED QUESTIONS: 5 MARKS 

1 Read the below given paragraph and answer the questions: 
The specific heat capacity of a substance is the measure of the substance 

getting heated up. It is defined as the heat required to raise the temperature of 

unit mass substance by unit degree Celsius.  

Specific heat capacity of the gases are expressed in terms of constant volume 
and constant pressure. It has been observed experimentally that specific heat of 

a gas at constant pressure differ by  2 calmol-1K-1 then its specific heat capacity 

at constant volume. 

(i) Specific heat capacity of a solid A and B are 1.5 Jmol-1K-1 and  

9.0 J mol-1K-1 respectively.  Which of them will reach to higher temperature 



18 
 

when same amount of heat under identical conditions is supplied to both A and 

B? 
Answer: q = mc∆T 

                C α 1/∆T 

Clearly greater the value of C smaller will be the change in temperature. 

Solid A will reach to higher temperature as it has smaller value of  
C (specific heat capacity) 

(ii) What is the value of Cp-Cv ? 

Answer: Cp-Cv =  R 
                                                    OR 

Which of Cp and Cv  is larger for gases ? Why? 

Answer: The value of Cp is greater as compared to Cv as during study of Cp a 

part of energy is converted to work . 

(iii) Why are patients provided with rubber bags with hot water to relieve of the 

body pain? 

Answer: The specific heat capacity of water is 4.18J/K/mol which is relatively 
higher so water will heat up slowly and cool down slowly as well so patients will 

be able to get warmth of water for longer time. 

(iv) Which of the following metal utensils will you prefer in your kitchen for cooking 

purposes?  Aluminium or Copper ? Justify your answer. 
Specific heat capacity of Al =0.897 J/g/0C 

Specific heat capacity of Cu =0.385 J/g/0C 

Answer: Copper as its specific heat capacity is smaller so it will use lesser 
amount of heat to get heated hence it will be economic in respect of usage of 

fuel 

2 Read the passage given below and answer the following questions: 

A thermodynamically irreversible process is always accompanied by an increase 
in the entropy of the system and its surroundings taken together while in a 

thermodynamically reversible process, the entropy of the system and its 

surrounding taken together remain unchanged 
i.e. for reversible process 

∆Ssys + ∆Ssurr = 0  

and for irreversible process 

∆Ssys + ∆Ssurr > 0  

(i) One mole of water absorbs 300  J of heat at constant pressure and constant 

temperature of 300 K reversibly. Estimate the entropy change of the water. 

Answer:     ∆Ssys = qrev / T  

                            = 300 J/300 K 

                            = 1 J K-1 mol-1 

(ii) Freezing of water at -10C is followed by decrease in entropy of water but it is a 

spontaneous process. How? 
Answer: The increase in entropy of the surrounding is greater as compared to 

decrease in entropy of water so ∆S total=+ve  

(iii) For the reaction 2Cl(g) → Cl2 (g); what are the sign of ∆H and ∆S? 

Answer: ∆H= - ve      and     ∆S = - ve  

(iv) Predict the sign of  ∆S for the following processes: 

(a) H2 (g) (2 bar) → H2 (g) (4 bar) 

(b) Glucose (s) + H2O → Glucose (aq) 

(a) ∆S = -ve     (b) ∆S = +ve  
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UNIT-EQUILIBRIUM 

Syllabus- Equilibrium in physical and chemical processes, dynamic nature of 

equilibrium, law of mass action, equilibrium constant, factors affecting equilibrium - 

Le Chatelier's principle, ionic equilibrium- ionization of acids and bases, strong and 
weak electrolytes, degree of ionization, ionization of poly basic acids, acid strength, 

concept of pH, buffer solution, solubility product, common ion effect (with illustrative 

examples). 

QUESTIONS-2 MARKS 

1 How are Kp and  Kc related with for the following equilibrium: 
2A(g)    +     B(g) ⇄ C(g) 

Δng  = 1-3 =   -2 

Kp   = Kc (RT) Δng 
       = Kc (RT)-2 

Therefore, Kc= Kp (RT)2 

2 What is the effect of addition of inert gas at constant volume and at constant 
pressure for the following equilibrium? 
A(g)    +     B(g) ⇄3 C( g) 

Answer: 

 (a) Effect of addition of inert gas at constant volume: 

      No effect  since the partial pressure of entities at equilibrium will not be  

      affected on addition of inert gas at constant volume 
(b) Effect of addition of inert gas at constant pressure: 

     Equilibrium will shift to the forward direction as addition of inert gas  

    constant pressure will decrease the partial pressure of entities at equilibrium. 
 

3 If value of standard Gibb’s free energy fir the given reaction: 
                          2A + B ⇄ C is  

-5.74414 KJ then determine the value of equilibrium constant at 300 K 

ΔG0 = -2.303 RT log Kc 

   -5.74414x1000    = -19.15 x 300 log Kc 
     log Kc = 1 

       Kc= 10 

4 What is the pH of the following solutions: 
(a) 10-5 M HCl             (b)10-8M HCl 

Answer: (a) 10-5 M HCl   

pH = -log [H3O+1]   = - log [10-5] = -(-5) log 10 = 5x1 =5 

(b)10-8 M HCl 
In this case as the concentration of H3O+1 produced by acid is smaller as compared 

to the furnished by the water due to its auto-protolysis so we have to  

Find total concentration of H3O+1 due to acid and due to auto-protolysis as follow: 
[H3O+1] =  10-8 

 +  10-7    = 11 x 10-8 
  

pH = -log [H3O+1]   = -log [11 x 10-8 
 ] = 8-log 11 = 8-1.0414 = 6.9586 

 

5 Find pH of a weak acid of 0.004 M whose Ka = 10-3 
Answer:  [H3O+1]  = (Ka XC)1/2   = (4 x10-3 x 10-3) = 2 x10-3 

Now pH = -log [H3O+1]   = -log (2 x10-3) = 3-log2 = 3-0.3010 = 2.6990 

 

6 What is the effect of addition of NH4Cl on pH of aq. NH4OH solution? Why? 

Answer: The pH of the solution will decrease due to common ions produced by  
              NH4Cl the equilibrium of   NH4OH   ⇄ NH4

+1 + OH-1 

              Will shift in the backward direction so the conc. of OH-1 at equilibrium will 

decrease and conc. of H3O+1  will increase. 
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7 A(g)    +     B(g) ⇄3 C(g) 

The equilibrium constant of the above equilibrium is 2 x 10-2. How will the 

equilibrium constant be affected on doubling the concentration of the reactants? 

Answer:  
There will not be any change in the value of the equilibrium constant as reaction 

will progress in the forward direction to restore the same value of Kc 

 at the given temperature, but there will be change in the equilibrium conc. of 
reactants and products 

8 How are pka and pkb are related with for a conjugate acid base pair? 

Answer: 
NH4

+1 + H2O ⇄ NH3 + H3O+1   Ka= [NH3][H3O+1 ]/ [H2O][NH4
+1 ] 

 
NH3 +  H2O  ⇄  NH4

+1 + OH-1  Kb= [NH4
+1 ][OH-1] /[H2O][NH3 ] 

Now, 
Ka X Kb = Kw 

-log(Ka X Kb) = -log(Kw) 

(-logka) + (-log Kb)= -log (10-14) 

pKa + pKb = 14 

9 

 

 
 

 

 

 

What is the use of common ion effect in soap industries? 

Answer: While preparing soap lot of soap remains in the dissolved form due to 

setting up of equilibrium:  
RCOONa  (s ) ⇄ RCOO1- + Na1+ 

NaCl is added to this solution so that according to common ion effect the above 
equilibrium shifts in backward direction and soap comes as solid. 

This process is called as Salting out. 

10 What do you mean by solubility product constant? Write its expression for PbI2 

type of salt. 

 
Answer: 

solubility product constant of sparingly soluble may be defined as the product of 

molar concentration of ion each term raised to the power equal to the 

stoichiometric coefficient of the balanced chemical equation of ionization of the 
sparingly soluble substance. 

        If, solubility of PbI2 is s mol/l then at equl: 
                 PbI2    ⇄ Pb2+  + 2 I1- 

     

                C          S          2S 
 

               Now,                Ksp   =  [Pb2+] [I1-]2 

               
                                                 = (S) (2S)2 

                                      Ksp      = 4 S3 

 

QUESTIONS-3 MARKS 

10 What changes that you would like to make in following in the below given 
equilibrium at 750 K so as to improve the yield the NH3 gas. 
     N2 (g) + 3H2 (g)  ⇄ 2NH3 (g)     ΔH= -46.2 KJ/mol    

(a) Pressure  (b) temperature  (c) Addition of inert gas constant pressure 

Answer: (a) Pressure should be high around 200-300 bar 

              (b) Temperature should be low at equilibrium 

              (c) Inert gas should not be added at constant pressure as the partial  
                   pressure of entities at equilibrium will decrease so, it will shift in 
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                   the backward direction 

11 A + B⇄ C          Kc = 0.1 

In the above equilibrium if initial we start with  1 mol/l each of A, B and C then 

predict the direction of the reaction to meet equilibrium.   

                            KQ=[C]/ [A][B]             
                            KQ =  [1]/ [1][1]          = 1 

      Since , KQ > Kc ,   the reaction will go the backward direction  

      until the KQ does not reach to Kc 

12 Classify following as Lewis acid and Lewis bases. 

BCl3 , CH3-NH2 ,     Ph-NH2  ,     OH-1  ,     Zn2+  ,    Hg2+ 

Answer: 

Lewis Acid Lewis Base 

BCl3 CH3-NH2 

Zn2+ Ph-NH2   

Hg2+ OH-1 
 

13 (A) The equilibrium constant of eqlm (i) is 2.5 x 10-1 , then what will be value 

of  equilibrium constant of (ii) equilibrium? 
(i)  2A + 4 B⇄4C                          K = 2.5 x 10-1 

(ii) 2C         ⇄ A + 2 B               

(B) A system of ice and water at 00C is in equilibrium in a closed container.   

     What will be effect of increase in pressure  
(A)                          [A]   [B]2 

              Kc=    ---------------------- 

                                  [C]2      
 

             Kc    =       [10 /(2.5)]1/2        

 
                     =        2 

(B) Due to increase in pressure volume of the system will decrease hence 

     according to Le- Chatelir’s principle equilibrium will shift in the direction  

     to increase the volume so more ice will form. 

14 (A) Write expression of equilibrium constant for the given equilibrium: 
        PCl5 (g) ⇄  PCl3 (g) + Cl2 (g) 

(B) Derive relationship between Kp and Kc 

Answer:  (A)     

                          Kc = [PCl3]/[Cl2][PCl5] 
          (B)  aA  + bB ⇄  c C     +    d D  

 
For above equilibrium :  

 

 Kc=  [C]c[D]d /[A]a [B]b -------------   (1) 

 
 And                                                     (PC)c (PD)d 

                                               Kp =   -----------------------------(2) 

                                                            (PA)a (PB)b 
 But                            

PV = nRT     so    P = CRT  

 
PA  = CA RT            PB  = CB R            PC  = CC RT             PD  = CD RT 

 

Substituting the  above values to equation 

        Kp=  [C]c[D]d /[A]a [B]b (RT) c+d-(a+b)  
        Kp=  [C]c[D]d /[A]a [B]b (RT) (Δng) 

        Kp= Kc (RT) (Δng) 
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15 The value of equilibrium constant for the two equilibriums at 300 K are: 
(i)  A + B ⇄ 2C             K = 4 

(ii) P + Q ⇄ 2R            K = 16 

Which of the two given equilibrium has the greater concentration of product if we 

start with one mole of each of A, B , P and Q? Explain. 
Answer:       A + B     ⇄      2C              

Initial           1     1              0 

Eqlm       (1-x)   (1-x)         2x 
 

                           (2x)2 

                  4=  -----------       
                          (1-x)2 

                       

                                      2 

                             2= ---------- 
                                    (1-x) 

         

1-x = x    therefore     x= ½     so [C] =2x =1 
 
                     P + Q       ⇄     2R             

Initial           1     1                   0 

Eqlm       (1-x)   (1-x)             2x 

 
                           (2x)2 

                  16=  ---------       

                          (1-x)2 

                                 
                               2x 

                 4    =   --------- 

                              (1-x) 
 

                 2(1-x) = x     

                   1-x =x/2       therefore x = 2/3     so [R] = 2x = 2(2/3) = 4/3 

So, (ii) equilibrium will have greater concentration of product 

16 What is the effect of temperature and pressure on the below given equilibrium? 
2NO2  (g)  ⇄  N2O4 (g)               ΔH = -ve 

(Brown)         (Colourless) 

Answer: 

Effect of pressure: on increasing pressure the eqlm will shift toward forward 
direction and hence the brown colour intensity will gradually be decreased due  

  Formation of N2O4 which is colourless. 

Effect of Temperature: On increasing temperature eqlm will shift towards backward 
direction as its exothermic reaction hence the intensity f the brown colour will 

increase due to formation of more NO2 

17 What do you understand by buffer solutions? Classify them and give one example 

of each. 
Answer: 

A solution that resists change in its pH due to addition of small amount od strong 

acid or small amount od strong base 
They are classified in two categories: Acidic Buffer and Basic buffer solutions 

Acidic Buffer :   CH3COOH  + CH3COONa 

Basic Buffer :    NH4OH  + NH4Cl 

18 The value of pKa of a weak acid HX is 6, then determine value of Kb of its 
conjugate base X1- and the pH of 0.04M aq solution of NaX 
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Answer: 

                      pKa  + pKb = 14 
                      6   + pKb = 14  

                      pKb = 8 

                     -log[Kb] = 8 

                      Kb = 10-8 
 Also ,    [OH1-1]   = (Kb x C )1/2 

                            =(4 x10-2 x 10-8 ) ½ 

                            = 2 x10-5 
pOH = -log[OH1-1]  = -log (2 x10-5) = 5-log2 = 5-0.3 = 4.7 

pH = 14-pOH    = 14- 4.7 = 9.3 

19 The Ksp values of two sparingly soluble salts salts AB2 and PQ at 298K are 

1.04x10-6  and 9 x 10-6. Which of the two salts has greater solubility in water at 
298 K? 

Answer: 
                     AB2  ⇄ A2+   + 2B1- 

                     Solubility   S = (Ksp/4)1/3 

                                         = (1.08x10-6/4) 1/3 
                                         =   3 x 10-2 
                     PQ  ⇄ P1+   + Q1- 

                     Solubility   S = (Ksp)1/2 

                                         = (9 x10-6) 1/2 

                                         = 3 x 10-3 
Salt AB2  has greater solubility in water than PQ at given temperature. 

 

CASE BASED QUESTIONS-5 MARKS 

20 Read the below paragraph and answer the given questions: 
According to Arrhenius theory, acids are substances that dissociates in water to 

give hydrogen ions and bases are substances that produce hydroxyl ions. 

Bronsted-Lowry gave a more general definition of acids and bases. According to 

Bronsted-Lowry theory , acid is a substance that is capable of donating a 
hydrogen ion and bases are substance which are capable of accepting of a 

hydrogen ion. According  to Lewis Acids and Bases , an acid is a species which 

accepts electron pair and base which donates an electron pair 

1(i) What type of acid is anhydrous AlCl3? 

Answer: Lewis acid 

1(ii) Which of NH3 and NH2
-1 is stronger base according to BLT? 

Answer: NH2
-1  since it is conjugate base of a very weak acid NH3. 

1(iii) Which of NH3 and NH4
+1 ion is a stronger acid? 

Answer: NH4
+1    since it is conjugate acid of a weak base NH3. 

1(iv) Write an equation to show basic nature of H2O according to BLT. 

Answer: H2O + HCl →H3O +1 + Cl-1     
H2O in the above reaction has behaved like Bronsted -Lowry base 

1(v) How do you agree that ethyl alcohol can act as a base? 

Answer: As ethyl alcohol can undergo protonation in acidic medium therefore  

It can behave as BL base. 

C2H5-OH + HCl → C2H5OH2
+1   +   Cl-1     

21 Read the below paragraph and answer the given questions: 

Blood is buffer solution consisting of the following equilibria: 
CO2   + H2O ⇄   H2CO3  -----------(i) 

H2CO3     ⇄   H1+  + HCO3 
1-   -----(ii) 

Due to following equilibria the pH of our blood is maintained as does not go 
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coagulation. 

2(i) What will pH be maintained if we consume acidic substances? 

Ans: 
The production of H1+  ions will shift eqln (ii) in backward direction and hence eqlm 

(i) in bachward direction , so formation od CO2 will reduce the effect of increased 

concentration of H1+  ions  

2(ii) What will happen if basic substances reach to the blood? 

Ans: 

The neutralization of H1+  ions by OH1- will shift eqlm (ii) in forward direction and 

thus eqlm (i) in forward direction so greater solubility of CO2 in blood will 
neutralize effect of base reached in the blood and pH will be maintained. 

2(iii) Give an example of buffer solution around us? 

Sea water is a buffer solutuion having following equilibria: 
CO2   + H2O   ⇄ H2CO3  -----------(i) 

H2CO3     ⇄   H1+  + HCO3 
1-   -----(ii) 

 

2(iv) What if, blood does not show buffer nature? 
Ans: Due to change in pH blood being colloid will undergo coagulation and hence 

will we will die. 

2(v) What is buffer capacity? 

Answer: The capacity of a buffer to resist change in its pH is measure of its buffer 
capacity. 

The number of moles of strong acid or strong base needed to change the pH of the 

given buffer by unit value is regarded as buffer capacity 
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UNIT-  s- Block Elements 

 

Syllabus- Group 1 and Group 2 Elements -General introduction, electronic 

configuration, occurrence, anomalous properties of the first element of each 

group, diagonal relationship, trends in the variation of properties (such as 

ionization enthalpy, atomic and ionic radii), trends in chemical reactivity with 

oxygen, water, hydrogen and halogens, uses. 

2 MARKS QUESTIONS 

1.  (a) Why are alkali metals not found in nature ? 

(b) Why group 1 elements are called alkali metals? 

Ans (a) Because alkali metals highly reactive in nature. 

(b) Because oxides and hydroxides of  1 elements are basic in nature. 

2. When an alkali metal dissolves in liquid ammonia the solution can acquire 

different colours. Explain the reasons for this type of colour change. Also 

comment on their magnetic nature. 

Ans- The alkali metals dissolve in liquid ammonia giving deep blue solutions which 

are conducting in nature.  

M +(x+ y)NH3 → [M(NH3 )x ]+ [e(NH3 )y]  

The blue colour of the solution is due to the ammoniated electron which 

absorbs energy in the visible region of light and thus imparts blue colour to the 

solution. The solutions are paramagnetic. 

In concentrated solution, the blue colour changes to bronze colour and 

becomes diamagnetic. 

3. Why alkali metals show photoelectric effect? Can alkaline earth metals show 

photoelectric effect, justify your answer. 

Ans- Due to low ionization enthalpy alkali metals like K, Rb, Cs shows photo electric 

effect and are used in photovoltaic cell. 

Alkaline earth metals do not show photo electric effect as they have high IE 

due to stable ns2 configuration. 

4. What is oxidation number of oxygen in KO2. Explain about its magnetic nature 

and colour with reason. 

Ans- Oxidation number of oxygen in KO2 is –½. 

It contain an unpaired electron in its anti-bonding ∏* molecular orbital hence it 

is paramagnetic in nature and is coloured. 

5. (a) Why Li is strongest reducing agent in solution. 

(b) Li forms hydrated salts, why? 
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Ans- Due to high hydration enthalpy of Li+ ion in the solution, it is strongest 

reducing agent and forms hydrated salts. 

6. Comments on the following- 

(a) Li do not form superoxide. 

(b) Li2CO3 is thermally unstable. 

Ans- Because of small size of Li+ ion it can not accommodate large sized superoxide 

or carbonate ion. 

8. Arrange the following in increasing order density-  

(a) Li, K, Cs, Rb, Na  

(b) Be , Mg, Ca, Ba, Sr  

Ans- Li, K, Na, Rb, Cs 

Ca, Mg, Be, Sr, Ba 

9.  (a) Why LiF and LiI are very less soluble in water? 

(b) Arrange all halides of Li in their increasing order of ionic character. 

 

Ans- 

(a) The low solubility of LiF in water is due to its high lattice enthalpy whereas 

the low solubility of CsI is due to smaller hydration enthalpy of its two ions. 

(b) LiI, LiBr, LiCl, LiF 

10.  How the following compounds reacts with water? Write balanced chemical 

equations. 

(i)  Na2O2 (ii) KO2 

Ans- Na2O2 + 2 H2O → 2 NaOH + H2O2 

2 KO2 + 2 H2O → 2 KOH + H2O2 + O2 

11. Nitrates of Li and Na decomposes in different way, justify with suitable 

chemical equations? 

Ans- 2 NaNO3 → 2 NaNO2+ O2 

4 LiNO3 → 2 Li2O+4 NO2 + O2 

12. (i) BeO is almost insoluble but BeSO4 in soluble in water 

(ii) BaO is soluble but BaSO4 is insoluble in water 

Ans- (i) Because BeO is covalent in nature whereas BeSO4 is ionic and its hydration 

enthalpy overcome the lattice enthalpy. 

(ii) In BaSO4 hydration enthalpy of Ba2+ do not overcome the lattice enthalpy. 
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13 Why does the solubility of alkaline earth metal carbonates and sulphates in 

water decrease down the group? 

Ans- The size of anions being much larger compared to cations, the lattice enthalpy 

will remain almost constant within a particular group. Since the hydration 

enthalpies decrease down the group, solubility will decrease as found for 

alkaline earth metal carbonates and sulphates. 

14 Why does the solubility of alkaline earth metal hydroxides in water increase 

down the group? 

Ans- Among alkaline earth metal hydroxides, the anion being common the cationic 

radius will influence the lattice enthalpy. Since lattice enthalpy decreases much 

more than the hydration enthalpy with increasing ionic size, the solubility 

increases as we go down the group. 

15. Justify amphoteric nature of BeO with the help of suitable chemical reactions. 

Ans- It reacts with acids as well as bases 

Be(OH)2 + 2 OH- → [Be(OH)4]2- 

Be(OH)2 + 2 HCl +  2 H2O → [Be(OH)4]Cl2 

3 MARKS QUESTIONS 

16.  Compare the solubility and thermal stability of the following compounds of the 

alkali metals with those of the alkaline earth metals. (a) Nitrates (b) 

Carbonates (c) Sulphates. 

Ans- Nitrates , carbonates and sulphates of alkali metals are more soluble than that 

of alkaline earth metals due to less lattice enthalpy and are less stable 

17. Comment on each of the following observations:  

(a) The mobilities of the alkali metal ions in aqueous solution are Li+ < Na+ < 

K+ < Rb+ < Cs+ 

 (b) Lithium is the only alkali metal to form a nitride directly 

Ans- (a) Because hydration enthalpy decreases down the group as a result ionc 

mobility increases. 

(b) Due to smaller atomic size. 

18. State as to why  

(a) a solution of Na2CO3 is alkaline ?  

(b) alkali metals are prepared by electrolysis of their fused chlorides ?  

(c) sodium is found to be more useful than potassium ? 
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Ans- (a) Because it is made up of strong base and weak acid. 

(b) Due to strongest reducing nature of alkali metals. 

(c) Because sodium play important role in osmoregulation and nerve signal 

transmission in the body. 

19. Why Li show difference in the properties from other elements of the group? 

Write three such properties in which it shows difference. 

Ans- The anomalous behaviour of lithium is due to the : 

(i) exceptionally small size of its atom and ion, and  

(ii) high 28olarizing power (i.e., charge/ radius ratio). 

It shows difference in the following properties- 

(i) Lithium is much harder. Its m.p. and b.p. are higher than the other alkali 

metals.  

(ii) Lithium is least reactive but the strongest reducing agent among all the 

alkali metals. On combustion in air it forms mainly monoxide, Li2O and the 

nitride, Li3N unlike other alkali metals. (iii) LiCl is deliquescent and crystallises 

as a hydrate, LiCl.2H2O whereas other alkali metal chlorides do not form 

hydrates. 

 (iv) Lithium hydrogencarbonate is not obtained in the solid form while all other 

elements form solid hydrogencarbonates. 

20. Name the element with which Li shows diagonal relationship. Write three such 

properties in which both elements show similarity. 

Ans- Mg 

(i) Both lithium and magnesium are harder and lighter than other elements in 

the respective groups.  

(ii) Lithium and magnesium react slowly with water. Their oxides and 

hydroxides are much less soluble and their hydroxides decompose on heating. 

Both form a nitride, Li3N and Mg3N2, by direct combination with nitrogen. 

 (iii) The oxides, Li2O and MgO do not combine with excess oxygen to give any 

superoxide 

21. Why Be show difference in the properties from other elements of the group? 

Write three such properties in which it shows difference. 

Ans- The anomalous behaviour of Be  is due to the : (i) exceptionally small size of 

its atom and ion, and (ii) high polarizing power (i.e., charge/ radius ratio). 

(i) Beryllium has exceptionally small atomic and ionic sizes and thus does not 

compare well with other members of the group. Because of high ionisation 
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enthalpy and small size it forms compounds which are largely covalent and get 

easily hydrolysed.  

(ii) Beryllium does not exhibit coordination number more than four as in its 

valence shell there are only four orbitals. The remaining members of the group 

can have a coordination number of six by making use of d-orbitals. 

(iii) The oxide and hydroxide of beryllium, unlike the hydroxides of other 

elements in the group, are amphoteric in nature. 

22. Name the element with which Be shows diagonal relationship. Write three such 

properties in which both elements show similarity. 

Ans- Al 

(i) Like aluminium, beryllium is not readily attacked by acids because of the 

presence of an oxide film on the surface of the metal. 

 (ii) Beryllium hydroxide dissolves in excess of alkali to give a beryllate ion, 

[Be(OH)4] 2– just as aluminium hydroxide gives aluminate ion, [Al(OH)4] – .  

(iii) The chlorides of both beryllium and aluminium have Cl– bridged chloride 

structure in vapour phase. Both the chlorides are soluble in organic solvents 

and are strong Lewis acids. They are used as Friedel Craft catalysts. 

 (iv) Beryllium and aluminium ions have strong tendency to form complexes, 

BeF4 2–, AlF6 
3–. 

23. Name the element play important role in the following biological processes- 

(i) Osmoregulation 

(ii) To activate enzymes for ATP synthesis 

(iii) Photosynthesis 

(iv) In bones and teeth 

Ans- (i)Na 

(ii) K 

(iii) Mg  

(iv) Ca 

24. Complete the following reactions- 

(i) BeCl2 + LiAlH4 → 

(ii) Ca(NO3)2 
∆
→ 

Ans- 2 BeCl2 + LiAlH4 → 2 BeH2 + LiCl + AlCl3 
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2 Ca(NO3)2 
∆
→ 2 CaO + 4 NO2 + O2 

25. Draw structure of BeCl2 in vapour phase and solid state. 

Ans- Vapour phase- 

Solid state 

 

26. Comment on the following- 

(i) Halides of group 1 elements are not hydrated (Except Li) whereas those of 

group-2 are hydrated. 

(ii) With same concentration LiCl is least conducting of electricity whereas Cs is 

the most. 

(iii) Milk of magnesia used as antacid. 

Ans- (i) Because of high hydration enthalpy of group-2 cations 

(ii) Because ionic mobility of Li+ is less due to high hydration enthalpy 

(iii) Due to its alkaline nature. 

27 (i) What is white metal? Mention its use. 

(ii) What is use of Liquid Sodium in Fast Breeder reactors. 

(iii) Name the alkali metals used for photoelectric cell. 

Ans- (i) Alloy of Li with lead is called  ‘white metal’ ,used in  bearings for motor 

engines 

(ii) As coolant 

(iii) Cs 

28. (i) The E0 for Cl2/Cl– is +1.36, for I2/I– is + 0.53, for Ag+ /Ag is +0.79, Na+ /Na 

is –2.71 and for Li+ /Li is – 3.04. Arrange the following ionic species in 

decreasing order of reducing strength: I – , Ag, Cl– , Li, Na 

(ii) Alkali metals are normally kept in kerosene oil, Comment. 

(iii) Beryllium and magnesium are kinetically inert to oxygen and water , why?  

Ans- (i) Li , Na, I-, Ag, Cl- 
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(ii) Alkali metals are normally kept in kerosene oil due to their vigorous 

reaction with air and water. 

(iii) because of the formation of an oxide film on their surface. 

29. The hydroxides and carbonates of sodium and potassium are easily soluble in 

water while the corresponding salts of magnesium and calcium are sparingly 

soluble in water. Explain. 

Ans- Because in hydroxides and carbonates of sodium and potassium hydration 

enthalpy overcome the lattice enthalpy hence they are soluble in water but in 

Mg and Ca lattice enthalpy is high which can not be compensated by hydration 

enthalpy. 

CASE BASED QUESTIONS 

30. All the alkali metals are silvery white, soft and light metals. Because of the 

large size, these elements have low density which increases down the group 

from Li to Cs. However, potassium is lighter than sodium. The melting and 

boiling points of the alkali metals are low indicating weak metallic bonding due 

to the presence of only a single valence electron in them. The alkali metals and 

their salts impart characteristic colour to an oxidizing flame. 

These elements when irradiated with light, the light energy absorbed may be 

sufficient to make an atom lose electron. The alkali metals are highly reactive 

due to their large size and low ionization enthalpy. The reactivity of these 

metals increases down the group. 

 (a) Arrange group-1 elements in their decreasing order of density. 

(b) Can Barium show photoelectric effect, justify? 

(c) Name the alkaline earth metals which do not impart colour to the oxidising 

flame. 

(d) Name a palm melting alkali metal? 

(e) What colour is exhibited by Na, K, Li & Rb towards oxidising flame? 

 (a) Cs>Rb>Na>K>Li 

(b) Ba do not show photoelectric effect due to its high ionization enthalpy. 

(c) Be & Mg 

(d) Cs 

(e) Na- Yellow, K- Violet, Li- Crimson red, Rb- Red violet 
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Unit- p-Block elements 

 

Syllabus - General Introduction to p -Block Elements 

Group 13 Elements: General introduction, electronic configuration, 

occurrence, variation of properties, oxidation states, trends in chemical 

reactivity, anomalous properties of first element of the group, Boron - 

physical and chemical properties. 

Group 14 Elements: General introduction, electronic configuration, 

occurrence, variation of properties, oxidation states, trends in chemical 

reactivity, anomalous behaviour of first elements. Carbon-catenation, 

allotropic forms, physical and chemical properties. 

1. Write name and formula of two important ores of boron. 

Ans- Orthoboric acid- (H3BO3) 

 Borax-  Na2B4O7·10H2O 

 Kernite- Na2B4O7·4H2O 

2. Write name and formula of two important ores of Aluminium. 

Ans- Cryolite- Na3AlF6 

Bauxite- Al2O3. 2H2O 

3. Arrange group 13 elements in their increasing order of atomic radii and 

ionization enthalpy. 

Ans- Atomic radii – B < Ga < Al <In <Tl 

Ionization enthalpy- In < Al < Ga < Tl < B 

4.  Give reason- 

(i) Atomic radii of Ga is smaller than that of Al. 

(ii) Ionization enthalpy of Tl is higher than In. 

Ans- (i) Due to improper shielding of inner d electrons in Ga effective nuclear 

charge increases and atomic radii decreases. 

(ii) Due to improper shielding of inner f electrons in Tl effective nuclear charge 

increases and IE increases. 

5. Explain inert pair effect. 

Ans- The occurrence of oxidation states two unit less than the group oxidation 

states are sometime attributed to the ‘inert pair effect’. 

It is due to inability of electrons of s-orbitals to participate in bonding. 

6. (i) How can you explain higher stability of BCl3 as compared to TlCl3 ? 

(ii) Why BCl3 act as Lewis acid? 
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Ans- (i) In boron +3 oxidation is more stable whereas in Tl +1 oxidation state is 

more stable due to inert pair effect as a result TlCl3 is less stable. 

(ii) Due to incomplete octet BCl3 act as Lewis acid. 

7. Consider the compounds, BCl3 and CCl4. How will they behave with water ? 

Justify. 

Ans- BCl3 get hydrolysed with water due to its electron deficient nature but CCl4 do 

not react with water due to absence of vacant d-orbitals. 

BCl3 + H2O → B(OH)3 + 3 HCl 

CCl4 + H2O → No reaction 

8. Write reactions to justify amphoteric nature of aluminium. 

Ans- Al reacts with acids as well as bases hence it shows amphoteric nature. 

2 Al + 6 HCl → 2 AlCl3 + 3H2 

2 Al + 2 NaOH + 6 H2O → 2 Na [ Al (OH)4] + 3 H2 

9. Account for the following- 

(i) Conc. HNO3 can be transported in Al containers. 

(ii) Bits of Al and caustic soda are used to clean the drains. 

Ans- (i) concentrated nitric acid renders aluminium passive by forming a protective 

oxide layer on the surface. 

(ii) Al on reaction with NaOH produces large amount of heat which helps in 

clean the drains. 

10. AlCl3 can exist as Al2Cl6 but BCl3 can not, Justify. Draw structure of AlCl3. 

Ans- Boron being small in size can not accommodate four large sized Cl atoms 

hence BCl3 can not form dimer. 

 

11. (i) White fumes appear around the bottle of anhydrous aluminium chloride. 

Give reason.  

(ii) AlCl3 used as catalyst in reactions, why? 

Ans- (i) Solution Anhydrous aluminium chloride is partially hydrolysed with 

atmospheric moisture to liberate HCl gas. Moist HCl appears white in colour. 

(ii) Due to electron deficient nature AlCl3 used as catalyst in reactions such as 
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Frediel Craft reaction. 

12. When BF3 and NH3 reacts , what changes in hybridization of boron and nitrogen 

occours? Explain. 

Ans- BF3 is an electron deficient compound hence it accept pair of electron form 

Lewis bases such as NH3 and form coordinate bond, in which hybridization  of 

boron changes from sp2 to sp3 

 

13. (i) Boron is unable to form BF6 3– ion. Explain.  

(ii) Which isotope of boron is used in nuclear industry as protective shields and 

control rods. 

Ans- (i) Due to non-availability of d orbitals, boron is unable to expand its octet. 

Therefore the maximum covalence of boron cannot exceed 4. 

(ii) B-10 as it has high ability to absorb neutrons. 

14. (i) Al is used in making transmission cables. Give reason. 

(ii) Use of aluminium utensils should be avoided, why? 

Ans- (i) Due to light weight and good conductor of electricity. 

(ii) Due to toxic nature. 

15. (i) Suggest reasons why the B–F bond lengths in BF3 (130 pm) and BF4 – (143 

pm) differ? 

(ii) If B–Cl bond has a dipole moment, explain why BCl3 molecule has zero 

dipole moment. 

Ans- (i) In BF3 hybridization of boron is sp2 whereas in BF4 – it is sp3.  

     sp3B-F bond length is greater than sp2B-F bond length. 

(ii) Due to regular geometry bond moment of B-Cl bond is cancelled by each 

other results in zero dipole moment. 

3 MARKS QUESTIONS 

16. (i) Write ores of Tin and lead. 

(ii) Write name and symbol of elements having Z=113 & 114 

Ans- (i) Tin- cassiterite – SnO2 

     Lead- Galena – PbS 



35 
 

(ii) Z= 113- Nihonium - Nh 

     Z= 114- Flerovium -Fl 

17.  Classify following oxides as neutral, acidic, basic or amphoteric: CO, B2O3, 

SiO2, CO2, Al2O3, PbO2, Tl2O3, In2O3 

Ans- Neutral- CO 

Acidic- B2O3, SiO2, CO2 

basic - Tl2O3, In2O3 

 amphoteric- Al2O3, PbO2  

18. Select the member(s) of group 14 that 

 (i) forms the most acidic dioxide,  

(ii) is commonly found in +2 oxidation state, 

(iii) used as semiconductor.  

Ans- (i) carbon  

(ii) lead 

(iii) silicon and germanium 

19. (i) + 4 oxidation state of lead is oxidising in nature and +2 oxidation state of 

tin is reducing in nature, comment. 

(ii) In some of the reactions thallium resembles aluminium, whereas in others 

it resembles with group I metals. Support this statement by giving some 

evidences. 

Ans- (i) In lead +2 oxidation state is more stable due to inert pair effect, hence its 

+4 oxidation state is oxidising whereas in tin +2 oxidation state is less stable 

and it readily convert to +oxidation state. 

(ii) Tl shows both +3 & +1 oxidation states hence in some properties it 

resembles with Al and in some properties group-1 elements. 

20. (i) CF6
2- is not known, why? 

(ii) [SiF6] 2– is known whereas [SiCl6] 2– not. Give possible reasons. 

(iii) CCl4 can not be hydrolysed, why? 

Ans- (i) Due to absence of vacant d-orbitals carbon can not extend its covalancy 

beyond four. 

(ii) The main reasons are :  

(a) six large chloride ions cannot be accommodated around Si4+ due to 

limitation of its size.  



36 
 

(b) interaction between lone pair of chloride ion and Si4+ is not very strong. 

(iii) Due to absence of vacant d-orbitals carbon can not extend its covalancy 

beyond four. 

21. (i) Carbon forms pπ– pπ bond but other elements of the group can not, why? 

(ii) Among elements of group 14, carbon has highest tendency of catenation, 

justify. 

(iii) Carbon form allotropes but other elements of group-14 can not, why? 

Ans- (i) Because of small orbital size in carbon sidewise overlapping is effective 

whereas in other elements of the group atomic orbitals are too large and 

diffuse to have effective overlapping. 

(ii) Due to small atomic size and high bond enthalpy of C-C bond. 

(iii) Due to property of catenation and pπ– pπ bond formation, carbon is able 

to show allotropic forms. 

22. Arrange elements of group-14 elements in order of (a) Ionization enthalpy (b) 

Catenation (c) Electronegativity  

Ans- (a) Atomic radii- C>Si>Ge>Pb>Sn 

 (b) Catenation -C > > Si > Ge ≈ Sn. Lead does not show catenation  

(c) Electronegativity- C>Pb>Ge=Pb=Sn 

23. Mention one use each of amorphous allotrope of carbon. 

Ans- Being highly porous, activated charcoal is used in adsorbing poisonous gases; 

also used in water filters to remove organic contaminators and in air 

conditioning system to control odour. 

 Carbon black is used as black pigment in black ink and as filler in automobile 

tyres.  

Coke is used as a fuel and largely as a reducing agent in metallurgy. 

24. Which allotrope of carbon is purest and why? How it can be prepared? 

Ans- Fullerenes are the only pure form of carbon because they have smooth 

structure without having ‘dangling’ bonds.  

Fullerenes are made by the heating of graphite in an electric arc in the 

presence of inert gases such as helium or argon.  

25. Explain structure, properties and uses of graphite. 

Ans- Graphite has layered structure . Layers are held by van der Waals forces and 

distance between two layers is 340 pm. Each layer is composed of planar 

hexagonal rings of carbon atoms. C—C bond length within the layer is 141.5 

pm. Each carbon atom in hexagonal ring undergoes sp2 hybridisation and 

makes three sigma bonds with three neighbouring carbon atoms. Fourth 
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electron forms a π bond. The electrons are delocalised over the whole sheet. 

Electrons are mobile and therefore, graphite conducts electricity along the 

sheet. Graphite cleaves easily between the layers and, therefore, it is very soft 

and slippery. For this reason graphite is used as a dry lubricant in machines 

running at high temperature, where oil cannot be used as a lubricant. 

 

26. Explain structure, properties and uses of hardest allotrope of carbon. 

Ans- Diamond is the hardest allotrope of carbon. 

In diamond each carbon atom undergoes sp3 hybridisation and linked to four 

other carbon atoms by using hybridised orbitals in tetrahedral fashion. The C–C 

bond length is 154 pm. The structure extends in space and produces a rigid 

three-dimensional network of carbon atoms. In this structure directional 

covalent bonds are present throughout the lattice. 

 It is very difficult to break extended covalent bonding and, therefore, diamond 

is a hardest substance on the earth. 

 It is used as an abrasive for sharpening hard tools, in making dyes and in the 

manufacture of tungsten filaments for electric light bulbs. 

 

27. Explain structure of fullerene (C60). 

Ans- It contains twenty six- membered rings and twelve five-membered rings. A six 

membered ring is fused with six or five membered rings but a five membered 

ring can only fuse with six membered rings. All the carbon atoms are equal and 

they undergo sp2 hybridisation. Each carbon atom forms three sigma bonds 

with other three carbon atoms. 
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28. With suitable reason explain most stable, purest and hardest allotrope of 

carbon. 

Ans- Graphite is thermodynamically most stable allotrope of carbon and, therefore, 

∆f H0 of graphite is taken as zero. 

It is very difficult to break extended covalent bonding and, therefore, diamond 

is a hardest allotrope of carbon. 

Due to absence of dangling edges, fullerene is the purest allotrope of carbon. 

Case based questions 

29. Read the following paragraph and answer the below mentioned questions- 

In p-block elements the last electron enters the outermost p orbital. As we 

know that the number of p orbitals is three and, therefore, the maximum 

number of electrons that can be accommodated in a set of p orbitals is six. 

Consequently, a lot of variation in properties of elements in a group of p-block 

is observed. The maximum oxidation state shown by a p-block element is 

equal to the total number of valence electrons (i.e., the sum of the sand p-

electrons). Clearly, the number of possible oxidation states increases towards 

the right of the periodic table. In addition to this so called group oxidation 

state, p-block elements may show other oxidation states which normally, but 

not necessarily, differ from the total number of valence electrons by unit of 

two. The first member of p-block differs from the remaining members of their 

corresponding group in two major respects. First is the size and all other 

properties which depend on size. 

 (a) Name a p-block element in which last electron do not enters in p-orbital. 

(b) What do you mean by inert pair effect, what is its significance? 

(c) CO2 is gas at room temperature but SiO2 is hard solid ,why? 

(d) Carbon do not form dihalides whereas tetrahalides of lead are less stable, 

justify? 

(e) Boron do not form [B(H2O)6]3+, why? 

Ans- (a) He 

(b)  The occurrence of oxidation states two unit less than the group oxidation 

states are sometime attributed to the ‘inert pair effect’. Due to inert pair 

effect lower oxidation state becomes more stable in heavier elements of p-

block. 

(c) Due to formation of p∏- p∏ bond between C & O CO2 exist in 

monomolecular form with weak vander Waal force whereas Si can not form 
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p∏- p∏ hence it exist in extended 3-D Si-O network to form a hard solid. 

(d) Because in carbon +4 oxidation is more stable whereas in Pb + 2 oxidation 

state. 

(e) Due to absence of vacant d-orbital in Boron. 

30. Boron being extremely hard refractory solid of high melting point, low density 

and very low electrical conductivity, finds many applications. Aluminium is a 

bright silvery-white metal, with high tensile strength. It has a high electrical 

and thermal conductivity. On a weight-to-weight basis, the electrical 

conductivity of aluminium is twice that of copper. Aluminium is used 

extensively in industry and everyday life. Carbon exhibits many allotropic 

forms; both crystalline as well as amorphous. Diamond and graphite are two 

well-known crystalline forms of carbon. In 1985, third form of carbon known as 

fullerenes was discovered by H.W.Kroto, E.Smalley and R.F.Curl. For this 

discovery they were awarded the Nobel Prize in 1996. 

 (a) Why graphite is used as lubricant? 

(b) Graphite is used as electrode in cells, why? 

(c) Convert 1 carat diamond into milligrams. 

(d) Name compound of boron used as mild antiseptic. 

(e) Cu has higher conductivity than Al but aluminium is preferred in making 

transmission cables, why? 

Ans- (a) Due to its soft and slippery nature. 

(b) Because it is good conductor of electricity. 

(c) 1 carat = 200 mg 

(d) Boric acid H3BO3 

(e) Because Al is lighter as compare to copper. 
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UNIT- BASIC CONCEPTS OF ORGANIC CHEMISTRY 

1 What are hybridisation states of each carbon atom in the following 

compounds? CH2=C=O, CH3CH=CH2, (CH3)2CO, CH2=CHCN, C6H6. 

Ans 

 

2. Give the IUPAC names of the following compounds: 

 

Ans (a) Propylbenzene 

 (b) 3-Methylpentanenitrile  

(c) 2, 5-Dimethylheptane 

(d) 3-Bromo- 3-chloroheptane 

 (e) 3-Chloropropanal 

 (f) 2, 2-Dichloroethanol 

3 Give condensed and bond line structural formulas and identify the functional 

group(s) present, if any, for:  
(a) 2, 2, 4-Trimethylpentane  

(b) 2-Hydroxy-l, 2, 3-propanetricarboxylic acid 

 (c) Hexanedial. 

Ans 
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4 Write bond-line formulas for: Isopropyl alcohol, 2,3-Dimethylbutanal, Heptan-

4-one. 

Ans 

 

5. Indicate the a- and n-bonds in the following molecules: 

C6H6 , C6H12, CH2Cl2, CH=C=CH2, CH3NO2, HCONHCH3 

Ans 

 

6 Identify the functional groups in the following compounds: 

 

Ans 

 

7. Explain why alkyl groups act as electron donors when attached to a π-system. 
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Ans Due to hyperconjugation, alkyl groups act as electron donors when attached to 

a π- system as shown below: 

 

8. Draw the resonance structures for the following compounds. Show the electron 

shift using curved-arrow notation. (a) C6H5OH (b) C6H5N02 (c)  CH3CH=CHCHO 

(d) C6H5—CHO (e) C6H5—CH2 (f) Ch3Ch=ChCh2 

Ans 
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9 What are electrophiles and nucleophiles? Explain with examples: 

Ans Electrophiles: The name electrophiles means electron loving. Electrophiles are 

electron deficient. They may be positive ions or neutral molecules (Lewis acid). 

Ex: H+, Cl+, Br+, NO2
+, R3C+, RN2

+, AlCl3, BF3 

 

Nucleophiles: The name nucleophiles means ‘nucleus loving’ and indicates that it 
attacks the region of low electron density (positive centres) in a substrate 

molecule. They are electron rich they may be negative ions or neutral molecules 

(Lewis base) 

Ex: Cl– Br–, CN–, OH–, RCR2
–, NH3, RNH2, H2O, ROH etc 

10. For the following bond cleavages, use curved-arrows to show the electron flow 

and classify each as homolysis or heterolysis. Identify reactive intermediate 

produced as free radical, carbocation and carbanion. 

 

Ans 

 

11 Explain the terms inductive and Electromeric effects. 

Ans Inductive Effect:  

The inductive effect refers to the polarity produced in a molecule as a result of 
higher Electronegativity of one atom compared to another. Atoms or groups 

which lose electron towards a carbon atom are said to have +1 Effect. 

Those atoms or groups which draw electron away from a carbon atom are said 
to have -I Effect. 

Commom examples of -I effect are: 

NO2, F, Cl, Br, I, OH etc. 
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Examples of +I effect are (Electron releasing) 

(CH3)2C— , (CH3)2CH—, CH3CH2— CH3— etc. 
 

Electromeric effect: The electromeric effect refers to the polarity produced in a 

multiple bonded compound as it is approached by a reagent. 

 
The atom A has lost its share in the electron pair and B has gained this share. 
As a result A acquires a positive charge and B a negative charge. It is a 

temporary effect and takes place only in the presence of a reagent. 

12 Write all structural isomers of molecular formula C3H6O. Tell the name of 

isomerism shown by them. 

Ans 

FUNCTIONAL GROUP ISOMERISM 

13. (a) What do you understand by Homolytic fission? 

(b) What are carbanions? Give an example. 

Ans

  

(a) Homolytic fission is breaking of a bond in such a manner that each atom 
takes one electron each to form free radicals. 

A——B → A. + B.  

(b) Organic ions which contain a negatively charged carbon atom are called 

carbanions. e.g., CH3
–is carbanion. 

14. Explain why (CH3)3C+ is more stable than CH3C+H2. 

Ans

  

(CH3)3C+ has nine alpha hydrogens and has nine hyperconjugation structures 

while CH3C+H2 has three alpha hydrogens and has three hyperconjugation 

structures, therefore (CH3)3C+ is more stable than CH3C+H2. 

15 Give the I.U.P.A.C. names of the following compounds 

Ans

  

 
Answer:    2-Bromo-4 – methyl pent-3- one 

 
Answer:    4-Methyl-2-nitro pent – 3 – one 

 
Answer:    2 – Ethoxy – 4 – methoxypent – 3 – one 
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Answer:    2-Bromo-4-nitro pent-3-one 

(v) (CH3)4C 

Answer:    2, 2-Dimethylpropane 
(vi) (CH3)2CHCOOH. 

Answer:      2-Methyl propanoic acid. 

16 Arrange the following in decreasing order of + I effect: CH3, (CH3)3C, (CH3)2CH 

, CH3-CH2 

Ans (CH3)3C > (CH3)2CH > CH3-CH2 > CH3  

17 What type of isomerism is shown by butane and isobutane. 

Ans CHAIN ISOMERISM 

18. Give one example of functional isomerism and position isomerism. 

Ans

  
Functional group isomers-    CH3– CH2– OH and CH3 – O – CH3. 

Position isomers-                      CH3 – CH2 – CH2OH and CH3CH(OH) CH3  

19. Write the metamer of diethyl ether. What is its I.U.P.A.C. name? 

Ans

  

1. CH3O CH2 CH2 CH3 Its I.U.P.A.C. name is 1 -Methoxypropane. 

2.  

20. Give the I.U.P. A.C. names of the following compounds: 

Ans

  

 

 
Answer:  2-Ethylprop-2-en-l-ol 

(ii) CH3 – CH = CH COOH 

Answer: But-2-en-l-oic acid 

(iii) (CH3)2C = CHCOCH3 
Answer: 4-Methylpent-3-en-2-one 

 
Answer:  3-Chloropropanal 
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Answer: 3-Methylbutane-l-al 

(vi) CH2 = CH – CN. 
Answer: Prop-2-en-1-nitrile. 

Some more examples 

 
Answer: 3-Ethyl-4-methylhept-5-en-2-one 

 
Answer:2-Ethyl-3-methylpent-2-en-1 -one 

21. Giving proper justification categories the following molecules/ ions as 

nucleophiles or electrophiles: 

 

Ans 

 
are all nucleophiles as each one of them has one or more lone pairs of electrons 
to donate. 

 
are all electrophiles. All these species have a sextet of electrons around positive 

centres 

22 What are reaction intermediates? How are they generated by bond fission? 

Explain stability of 1o, 2o and 3o Free radicals, carbocation and carbanion. 

Ans

  

The species which are generated as a result of bond fission are called reaction 

intermediates. The important reaction intermediates are: 
 

1. Free Radicals: A free radical may be defined as an atom or group of atoms 

having an impaired electron. These are obtained as a result of homolytic fission 

of covalent bonds. 

 
These free radicals are neutral particles, extremely transient, (short-lived) and 

highly reactive. They get consumed as soon as they are formed. They pair up 
their electron with another electron from wherever it is available. They occur 

only as a reaction intermediate. Their presence is felt in reactions, but cannot be 

isolated in a free state. For example, dissociation of Cl2 gas in the presence of 
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Ultraviolet light produces free radicals. 

 
The alkyl free radicals are obtained when free radical: Cl reacts with alkanes. 

 
Free radical may be primary, secondary, tertiary depending upon whether, one, 

two or three carbon atom attached to the carbon atoms carrying the odd 

electron. 

 
The stability is CH3 < 1° < 2° < 3°. 

2. Carbocation or carbonium ion: It is defined as a group of atoms that contain 
positively charged carbon having only six electrons. It is obtained by heterolytic 

fission of a covalent bond involving a carbon atom. 

 
They are also classified as primary, secondary and tertiary depending upon 

whether one, two or three carbon atoms are attached to the carbon bearing the 

positive charge as: 

 
Thus the order of stability if CH3

+ < 1° < 2° < 3°. 

3. Carbanion: A carbanion may be defined as a species containing a carbon 
atom carrying a negative charge. These are generated by the atom in which the 

atom linked to carbon goes without the bonding electrons. As a result of this 

carbon acquires a negative charge. For example, the removal of hydrogen of 

methyl part of acetaldehyde molecule as H+ ion leaving both the electron on 
carbon. 

 
They are also very reactive species. They are also classified as primary, 
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secondary and tertiary depending upon whether one, two or three carbon atoms 

are attached to the carbon atom bearing negative 
charge. 

 
The order of stability is the reverse of free radicals and carbocations 

CH3 
– > 1° > 2° > 3°. 

23 How many σ and π bonds are present in each of the following molecules? (a) 

HC≡CCH=CHCH3 (b) CH2=C=CHCH3 

Ans

  
a. σC – C: 4; σC–H : 6; 

 πC=C :1; π C≡C:2 

b.   σC – C: 3; σC–H: 6; 

 πC=C: 2. 
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UNIT- HYDROCARBONS 

Syllabus- Classification of Hydrocarbons Aliphatic Hydrocarbons: 

Alkanes - Nomenclature, isomerism, conformation (ethane only), physical 

properties, chemical reactions. 

Alkenes - Nomenclature, structure of double bond (ethene), geometrical 

isomerism, physical properties, methods of preparation, chemical reactions: 

addition of hydrogen, halogen, water, hydrogen halides (Markovnikov's 

addition and peroxide effect), ozonolysis, oxidation, mechanism of electrophilic 

addition. 

Alkynes - Nomenclature, structure of triple bond (ethyne), physical properties, 

methods of preparation, chemical reactions: acidic character of alkynes, 

addition reaction of - hydrogen, halogens, hydrogen halides and water. 

Aromatic Hydrocarbons: Introduction, IUPAC nomenclature, benzene: 

resonance, aromaticity, chemical properties: mechanism of electrophilic 

substitution. Nitration, sulphonation, halogenation, Friedel Craft's alkylation 

and acylation, directive influence of functional group in monosubstituted 

benzene. Carcinogenicity and toxicity. 

1 Explain why the branching of an alkane lowers its boiling point? 

Ans Boiling point decreases with increase in branching due  to decrease in surface 

area of the molecule. 

2.   Explain why dry ether is used as a solvent in Wurtz reaction? 

Ans In Wurtz reaction, pure sodium is used which is highly   reactive 

towards water therefore, dry ether is used. 

3 Arrange benzene, n-hexane and ethyne in decreasing order of acidic 

behaviour. Also, give reason for this behaviour. 

Ans Since s-orbitals are closer to the nucleus, hence due to more s-character in 

ethyne (sp hybridised), the hybridised orbital is nearest to this carbon atom in 

comparison to sp3 or sp2 hybridised carbon. This leads to the movement of C-H 
bond pair more towards sp hybridised carbon, leading to the development of 

partial positive charge on the hydrogen attached to sp hybridised carbon. Thus, 

such a hydrogen behaves as acidic hydrogen. Hence, order of acidic nature is, 

 ethyne > benzene > n-hexane. 

4 Why cis-but-2-ene has higher boiling point than trans-but-2-ene? 

Ans Due to higher dipole moment, the boiling point of cis- isomer is higher than the 

corresponding trans-isomer. 

5. Explain ortho- and  para-directing  influence of monosubstituted benzene 

giving suitable example 

Ans —OH group attached to benzene ring release electrons and activate 

the benzene ring, direct the incoming groups to ortho and para 
positions. 
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6 An alkene ‘A’ contains three C — C, eight C — H  bonds and one C= 

C  bond. ‘A’ on ozonolysis gives two moles of an aldehyde of molar 

mass 44 u. Write IUPAC name of ‘A’. 

Ans Alkene A contains 3C — C, 8C — H and one C C bonds. An aldehyde 

containing one —CHO group and having molar mass of 44 amu has 

to be CH3CHO and since two moles of CH3CHO are obtained by 
ozonolysis of alkene A, the alkene has to be joined by two CH3CH— 

groups by a double bond. It has to be CH3 — CH =CH — CH3, i.e., 

but-2-ene. But-2-ene contains 3C—C  bonds, 8C — H  bonds and one 

C= C bond. 

 

7. Explain decarboxylation reaction by soda lime. 

Ans Sodium salts of carboxylic acids on heating with soda lime (mixture of sodium 

hydroxide and calcium oxide) give alkanes containing one carbon atom less 

than the carboxylic acid. This process of elimination of carbon dioxide from a 

carboxylic acid is known as decarboxylation 

CH3COO- Na+ + NaOH
 𝐶𝑎𝑂/∆  
→      CH4 + Na2CO3 

8 Draw the Newman projections of the eclipsed and staggered conformers 

of  ethane.  Which  of the two is stable and why? 

Ans In staggered form of ethane, the electron clouds of carbon- 
hydrogen bonds are as far apart as possible. Thus, there are 

minimum repulsive forces, minimum energy and maximum stability 

of the molecule. On the other hand, when the staggered form 
changes into the eclipsed form, the electron clouds of the carbon-

hydrogen bonds come closer to each other resulting in increase in 

electron cloud repulsions. Thus, the molecule has more energy and 

therefore, has lesser stability. 

 
Eclipsed                   Staggered  

9 Which alkyne would you start with and what reagents would you use to 

prepare:  cis-but-2-ene. 

Ans  

 
10 Despite their –I effect, halogens are o- and p-directing in haloarenes. Explain. 

Ans In case of aryl halides, halogens are little deactivating because of their strong –
I-effect. Therefore, overall electron density on the benzene ring decreases. In 
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other words, halogens are deactivating due to –I-effect. However, because of 

the +R-effect, i.e.-electrons of the benzene ring, the electron density increases 
more at, participation of lone pairs of electrons on the halogen atom with the  

o- and p-positions than at m-positions. 

As a result, halogens are o, p-directing. The combined result of +R-effect and –

I-effect of halogens is that, halogens are deactivating but o, p-directing. 

 

11. What is peroxide or Kharasch effect? [anti Markovnikov rule] 

Ans Peroxide effect : Addition of HBr in presence of peroxide gives 

products opposite to Markovnikov rule.  

In presence of peroxide, negative part of reagent will add on that 

carbon where more number of hydrogens are present in 

unsymmetrical alkene. 

 

 

12. An alkene ‘A’ contains three C—C, eight C—H bonds and one C=C 
bond. ‘A’ on ozonolysis gives two moles of an aldehyde of molar mass 

44 u. Write IUPAC name of ‘A’. 

Ans Alkene A contains 3C — C, 8C — H and one C=C bonds. An aldehyde 
containing one —CHO group and having molar mass of 44 amu has 

to be CH3CHO and since two moles of CH3CHO are obtained by 

ozonolysis of alkene A, the alkene has to be joined by two CH3CH— 

groups by a double bond. It has to be CH3 — CH= CH — CH3, i.e.,  
bonds and one C=C bond. bonds, 8C — H bond. 

 

13 What does ozonolysis of benzene yield? 
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14  Draw the resonating structure of C6H5OH (phenol) and C6H5CHO 

(benzaldehyde). 

Ans  Resonating structures of phenol 

 

Resonating structures of benzaldehyde 

 

15 What do the following compounds produce when passed through 

Cr2O3 supported over alumina at 600°C? 

i. n-Hexane  

ii. n- Heptane 

Ans 

 i)  

 

ii)  

16. Complete the following reactions: 
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i) HC ≡CH   +NaNH2  → A     
CH3Br
→                B 

ii) HC ≡CH   
dil H2SO4/ Hg+2/ H2O
→                      A     

Ans 

 

 

17. Explain these reactions: 

[i] Wurtz reaction 

[ii] Kolbe’s electrolytic method 
[iii] Friedel-Crafts alkylation reaction: 

Ans [i] Wurtz reaction 

 
 

[ii] Friedel-Crafts alkylation reaction: 

 
[iii] Kolbe’s electrolytic method 

 
18. Draw orbital structure of Ethene and ethyne. 
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Ans  

 
19. What is a geometrical isomerism? Explain with an example. 

Ans When two groups attached to a double bonded carbon atom are same, the 
compound does not exhibit geometrical isomerism. 

Compounds in which the two groups attached to a double bonded carbon are 

different, exhibit geometrical isomerism, thus, only 2-butene exhibits cis-trans 

isomerism. 

 
 
        TRANS                         CIS 

20 Which of the following compounds will show cis-trans isomerism?  

(i) (CH3) 2C = CH – C2H5 

(ii) CH2 = CBr2  
(iii) C6H5CH = CH – CH3  

(iv) CH3CH = CCl CH3 

Ans

  

(iii) and (iv). In structures (i) and (ii), two identical groups are attached to 

one of the doubly bonded carbon atom 

21 Explain Markovnikov rule with example. 

Ans

  

The rule states that negative part of the addendum (adding molecule) gets 

attached to that carbon atom which possesses lesser number of hydrogen 

atoms. 

 

 

22. Write IUPAC names of the products obtained by addition reactions of HBr to 

hex-1-ene (i) in the absence of peroxide and (ii) in the presence of peroxide. 
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Ans

  

 

23. What is polymerization? Give two examples. 

 Many monomer units of compounds combine together to form large 

molecules with high molecular mass, called Polymers. This phenomenon is  
called polymerization. 

 
24. How will you convert benzene in to: 

i. p-nitrobromobenzene 

ii. m- nitrochlorobenzene 

iii. p - nitrotoluene  
iv. acetophenone? 

 (i) The two substituents in the benzene ring are present at p-positions. 

Therefore, the sequence of reactions should be such that first an o, p-

directing group, i.e., Br atom should be introduced in the benzene ring and 
this should be followed by nitration. Thus,

 

(ii) Here since the two substituents are at p-position w.r.t. each other, 
therefore, the first substituent in the benzene ring should be a o, p-directing 

group (i.e., CH3) and then the other group (i.e., NO2) should be introduced. 

Therefore, the sequence of reactions is: 
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(iii)Here since the two substituents are at m-position w.r.t. each other, 
therefore, the first substituent in the benzene ring should be a m-directing 

group (i.e., NO2) and then other group (i.e.,Cl) should be introduced

 

(iv)Acetophenone can be prepared by F.C. acylation using either acetyl 
chloride or acetic anhydride

 

 

25 Why is benzene extra-ordinarily stable though it contains three double 

bonds? 

Ans

  

The six electrons of the p-orbitals cover all the six carbon atoms, and are 
said to be delocalized. As a result of delocalization there formed a stronger 

n-bond and a more stable molecule.  

Also benzene follows Huckel rule of Aromaticity, so it becomes highly stable.
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26 Why does benzene undergo electrophilic substitution reactions easily and 

nucleophilic substitutions with difficulty? 

Ans

  

Due to the presence of an electron cloud containing 6 n-electrons above and 
below the plane of the ring, benzene is a rich source of electrons. 

Consequently, it attracts the electrophiles (electron-deficient) reagents 

towards it and repels nucleophiles (electron- rich) reagents. As a result, 
benzene undergoes electrophilic substitution reactions easily and nucleophilic 

substitutions with difficulty. 

27. How will you convert the following compounds into benzene? 

(i) Ethyne (ii) Ethene (iii) Hexane. 

Ans

  

 

 
28 What happens when benzene is treated with excess of Cl2 in presence of 

sunlight? Give chemical reaction. 

Ans
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KENDRIYA VIDYALAYA SANGATHAN AHMEDABAD REGION 

MODEL QUESTION PAPER  

TERM -2 

SUB- CHEMISTRY (THEORY) 

TIME-2 Hour   CLASS XI    MAX MARKS- 35 

GENERAL INSTRUCTIONS: 

Read the following instructions carefully. 

1. There are 12 questions in this question paper with internal choice. 

2. SECTION A - Q. No. 1 to 3 are very short answer questions carrying 2 marks 
each. 

3. SECTION B - Q. No. 4 to 11 are short answer questions carrying 3 marks each. 

4. SECTION C- Q. No. 12 is case based question carrying 5 marks. 
 5.   All questions are compulsory 

 SECTION - A  

1. (a)State second law of thermodynamics. 

(b) Write the unit of entropy. 

2 

2.  A + B ⇌ C Find the value of equilibrium constant at 300 K for the given 

reaction, if the value of standard Gibb’s free energy change at given 

temperature is -11490J. 

2 

3. Give one example of functional isomerism and position isomerism. 2 

 SECTION - B  

4. Observe the following graph and answer the question given- 

 

(i) Which gas law is explained in the graph? 

(ii) State the gas law. Write one application of the 

gas law. 

(iii) Arrange the volumes of graph in increasing order. 

 

3 

5. a)State 'Hess law of Constant heat summation.  

(b)The molar heat of combustion of C2H2(g), C(Graphite) and H2(g) are 

310.62kcal, 94.05 kcal and 68.32 kcal respectively. Calculate the standard 

heat of formation of C2H2(g). 

3 

6. What is meant by the conjugate acid base pair? Find the conjugate acid / 

base for the following species.  
HNO2, CN-, HClO4, F-, OH-, CO3 2-  

Or  

The species H2O, HCO3 -, HSO4
 - can act both as Bronsted acid and bases. For 

3 
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each case give the corresponding conjugate acid and base. 

7.  Give reason of following: - 

i. LiF least soluble in water among the fluorides of alkali metals. 

ii. Order of mobilities of the alkali metal cations in aqueous solution: 
Li+ < Na+ < K+ < Rb+ < Cs+ 

iii. Alkali metals are prepared by the electrolysis of their fused chlorides.  

3 

8. Write IUPAC name of the following compounds- 

 

 

    
OR 

Write condensed structural formula of the following compounds 

i. 2-hydroxy-1,2,3-propanedicarboxylic acid 
ii. 2-chloro-4-methylheptane 

iii. But-3-yn-1-ol 

3 

9. Explain these reactions: 

[i] Wurtz reaction 
[ii] Kolbe’s electrolytic method 

[iii] Friedel-Crafts alkylation reaction: 

3 

10. Draw the Newman projections of the eclipsed and staggered conformers 

of  ethane.  Which  of the two is stable and why? 

3 

11. How will you convert benzene in to: 

i. p-nitrobromobenzene 
ii. m- nitrochlorobenzene 

iii. p - nitrotoluene  

3 

 SECTION - C  

12. Read the passage carefully and answer the questions given below:  

As we move from B to Al, the sum of the first three ionisation enthalpies of 
Al considerably decreases, and is therefore able to form Al3+ ions. In fact, 

aluminium is a highly electropositive metal. However, down the group, due 

to poor shielding effect of intervening d and f orbitals, the increased effective 
nuclear charge holds ns electrons tightly (responsible for inert pair effect) 

and thereby, restricting their participation in bonding. As a result of this, 

only p-orbital electron may be involved in bonding.  

(i) Define shielding effect. 
(ii) Write an example of the electron deficient compound? 

(iii) Aluminum has very little tendency to form ionic compound. Why 

give reason. 
(iv) The +1-oxidation state is more stable than the +3-oxidation 

state for thallium 

(v) Why does not boron form B3+ ion? 

5 
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ANSWER KEY 

 

 SECTION - A 

1.  (a) The entropy of the universe always increases in the course of 

every  spontaneous process 

 (b) J K-1mol-1 

2.   ∆G0   = -2.303 RT log Kc 

           = -2.303 x8.314x 300xlog Kc 

  -11490J  = -19.15x 300 x log Kc 

                       log Kc = 2 

                       Kc = 102 

 

3. Functional group isomers-    CH3– CH2– OH and CH3 – O – CH3. 

Position isomers-                      CH3 – CH2 – CH2OH and CH3CH(OH) CH3  

 SECTION - B 

4. (i) Gay Lussac’s Law 

(ii)  At constant volume, pressure of a fixed amount of a gas varies directly 

with the temperature. In winters air pressure in tyres of vehicles kept more 

and during summer pressure kept less to avoid tyre burst. 

(iii) V1 < V2<V3<V4 

5. Hess’s Law: Whether a physical or chemical process carried out in one step or 

several steps the enthalpy change remains same. 

 

(b)  C2H2(g) + 5/2 O2 → 2CO2(g) + H2O(l)    ∆H = -310.62 Kcal  

       C(graphite) + O2 (g) → CO2(g)                  ∆H = -94.05 Kcal 

       H2(g)  + ½ O2 (g) →H2O (l)               ∆H= -68.32 Kcal 

 ∆Hf
0(C2H2)  = (2x -94.05) + (1x -68.32) – (1 x -310.62) 

                  = 54.2 Kcal 

6. conjugate acid base pair- Every acid has conjugate base and every base has 

conjugate acid.  
HNO2 - NO2

- (Conjugate base) 

 CN—HCN (Conjugate acid)  

HClO4- ClO4
- ((Conjugate base)) 

F- - HF (Conjugate acid) 

OH—H2O (Conjugate acid) 

 CO3 2- - HCO3- (Conjugate acid) 
Or  

H2O – H3O+ & OH- 

 HCO3 – H2CO3 & CO3
2-  

HSO4
 - - H2SO4 & SO4 2- 

7.  i. Due to Lattice enthalpy of LiF , hydration enthalpy can not overcome it. 

ii. Greater the hydration enthalpy less will be  mobility hence  

Li+ < Na+ < K+ < Rb+ < Cs+ 
iii. Because Alkali metals are most reducing in nature.  
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8. (i) 2-Bromo-4 – methyl pent-3- one 

(ii) 4-Methyl-2-nitro pent – 3 – one 
(iii) 2–Ethoxy–4–methoxypent –3–one 

OR 

write condensed structural formula of the following compounds 

i. HOOC-CH2-(OH)CH(COOH)-CH2-COOH  
ii. CH3-CH(Cl)-CH2-CH(CH3)-CH2-CH2-CH3 

iii. CH≡C-CH2-CH2OH 

9. [i] Wurtz reaction 

 
 

[ii] Friedel-Crafts alkylation reaction: 

 
[iii] Kolbe’s electrolytic method 

 
10. In staggered form of ethane, the electron clouds of carbon- 

hydrogen bonds are as far apart as possible. Thus, there are 

minimum repulsive forces, minimum energy and maximum stability 
of the molecule. On the other hand, when the staggered form 

changes into the eclipsed form, the electron clouds of the carbon-

hydrogen bonds come closer to each other resulting in increase in 

electron cloud repulsions. Thus, the molecule has more energy and 

therefore, has lesser stability. 
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11. (i) The two substituents in the benzene ring are present at p-positions. 

Therefore, the sequence of reactions should be such that first an o, p-

directing group, i.e., Br atom should be introduced in the benzene ring and 
this should be followed by nitration. Thus,

 

(ii) Here since the two substituents are at p-position w.r.t. each other, 
therefore, the first substituent in the benzene ring should be a o, p-directing 

group (i.e., CH3) and then the other group (i.e., NO2) should be introduced. 

Therefore, the sequence of reactions is: 

 

(iii)Here since the two substituents are at m-position w.r.t. each other, 

therefore, the first substituent in the benzene ring should be a m-directing 

group (i.e., NO2) and then other group (i.e.,Cl) should be introduced

 

 SECTION - C 

12. (i) The shielding effect can be defined as a reduction in the effective nuclear charge on the 
electron cloud, due to a difference in the attraction forces on the electrons in the atom 

(ii) AlCl3 

(iii) Because it is difficult to form Al3+ ion due to high IE1+IE2+IE3 
(iv) Due to inert pair effect 

(v) due to high IE1+IE2+IE3 
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           PRACTICE QUESTION PAPER 

SECOND TERM 

CLASS-XI 

                                          SUBJECT - CHEMISTRY (043)  

Time: 2 Hours                                                                               MM: 35 

1. There are 12 questions in this question paper with internal choice. 

2. SECTION A - Q. No. 1 to 3 are very short answer questions 

carrying 2 marks each. 

3. SECTION B - Q. No. 4 to 11 are short answer questions carrying 3 

marks each. 

4. SECTION C- Q. No. 12 is case based question carrying 5 marks. 

5. All questions are compulsory. 

 

SECTION A 

1. (a) Write short notes on-(i) Kolbe electrolysis  

                                   (ii) Decarboxylation reaction  

2 

2. (a) State second law of thermodynamics. Write its mathematical formula. 

(b) Define extensive and intensive properties with suitable example. 

2 

3. (a) Write IUPAC name of the following compounds- 

      (i) (CH3)3-C-COOH 

      (ii) CH3- CH≡CH-CH2-C≡C-CH3 

(b) Write the correct IUPAC name of the following compounds whose 

     wrong IUPAC name is given- 

(i) 4-Oxopentan-1-ol 

(ii) 3-Methyl-5-ethyloctane 

2 

 SECTION B  

4. Explain the following terms with suitable examples- (i) Resonance (ii) 

Hyperconjugation (iii) Carbocation 

OR 

(i) Draw Newman projection formula of conformations of ethane and 

compare their stability. 

(ii) Draw resonating structures of phenol. 

3 

5. Write suitable chemical equations for following- 

(i) Markovnikov’s rule 

(ii) Wurtz reaction 

(iii) Friedel-carft reaction 

3 

6. For the reaction 2 A(g) + B(g) → 2D(g) ; ∆U0 = –10000.5 J and ∆S0 = –

44.1 JK–1 . Calculate ∆G0 for the reaction, and predict whether the reaction 

may occur spontaneously.  

3 

7. (a) Name the alkaline earth metals which do not impart colour to the 

flame. Justify reason for it. 

(b) KO2 is paramagnetic and coloured, why? 

(c) Out of BeSO4 and BaSO4, which one is soluble in water and why? 

3 
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OR 

(a) Draw structure of BeCl2 in vapour phase and solid state.  

(b) LiF is insoluble in water, Justify. 

(c) What happens when Na2O2 is treated with water? 

8. (i) Using Dalton’s partial pressure law show that partial pressure of a gas is 

equal to product of total pressure and mole fraction of gas. 

(ii) State Boyle’s Law.  

3 

9 (i) Mention the essential conditions for aromaticity. 

(ii) Convert benzene to nitrobenzene. 

(iii) What happens when benzene reacts with Cl2 in presence of AlCl3 in 

dark 

OR 

(i) What happens when - 

(a) Ethyne passed through red hot iron. 

(b) But-2-ene undergo ozonolysis. 

(c) Propene reacts with HBr in presence of peroxide. 

3 

10. State Le-Chatelier’s principle and explain effect of temperature , pressure 

and concentration on the equilibrium. 

3 

11. (a) Explain Bronsted-Lowry acid base concept with the help of example. 

(b) How will you determine solubility of a sparingly soluble salt AxBy, using 

its solubility product Ksp 

OR 

(a) Determine hydrogen ion concentration of a solution having  

      pH = 3.25 

(b) Explain common ion-effect with suitable example. 

3 

 SECTION C 

Read the following passage and answer the questions that follow: 

Boron being extremely hard refractory solid of high melting point, low 

density and very low electrical conductivity, finds many applications. 

Aluminium is a bright silvery-white metal, with high tensile strength. It 

has a high electrical and thermal conductivity. On a weight-to-weight 

basis, the electrical conductivity of aluminium is twice that of copper. 

Aluminium is used extensively in industry and everyday life. Carbon 

exhibits many allotropic forms; both crystalline as well as amorphous. 

Diamond and graphite are two well-known crystalline forms of carbon. 

In 1985, third form of carbon known as fullerenes was discovered by 

H.W.Kroto, E.Smalley and R.F.Curl. For this discovery they were 

awarded the Nobel Prize in 1996. 

 

12. I. Why graphite is used as lubricant? 

II. Graphite is used as electrode in cells, why? 

III. Convert 1 carat diamond into milligrams. 

IV. Name compound of boron used as mild antiseptic. 

V. Cu has higher conductivity than Al but aluminium is preferred in 

making transmission cables, why? 

5 
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