
Solutions 

 

(2025) 

Q.1 In case of association, abnormal molar mass of solute will 

(1 Mark) (CBSE 2025 - 56/1/1) 

A. remain same 

B. increase 

C. decrease 

D. first increase and then decrease 

Q.2 An unripe mango placed in a concentrated salt solution to prepare pickle, 

shrivels because ________ . 

(1 Mark) (CBSE 2025 - 56/1/1) 

A. it loses water due to osmosis 

B. it gains water due to osmosis 

C. it gains water due to reverse osmosis 

D. it loses water due to reverse osmosis 

Q.3 Which of the following solutions will have the highest boiling point in water 

? 

(1 Mark) (CBSE 2025 - 56/7/1) 

A. 1% glucose 

B. 1% urea 

C. 1% KCl 

D. 1% CaCl2 



Q.4 Assertion (A) : Cooking time is reduced in pressure cooker. 

Reason (R) : Boiling point of water inside the pressure cooker is elevated. 

(1 Mark) (CBSE 2025 - 56/7/1) 

A. Assertion (A) is false, but Reason (R) is true. 

B. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 

explanation of the Assertion (A). 

C. Assertion (A) is true, but Reason (R) is false. 

D. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 

correct explanation of the Assertion (A). 

Q.5 Which of the following aqueous solutions will have the highest freezing 

point? 

(1 Mark) (CBSE 2025 - 56/5/1) 

A. 1.0MAlCl3 

B. 1.0MNa2SO4 

C. 1.0MGlucose 

D. 1.0MKCl 

Q.6 Assertion (A) : Henry's law constant (KH) decreases with increase in 

temperature. 

Reason (R) : As the temperature increases, solubility of gases in liquids 

decreases.  

(1 Mark) (CBSE 2025 - 56/5/1) 

A. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 

explanation of the Assertion (A). 

B. Assertion (A) is true, but Reason (R) is false. 

C. Assertion (A) is false, but Reason (R) is true. 

D. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 

correct explanation of the Assertion (A). 



Q.7 The value of Henry's constant KH is : 

(1 Mark) (CBSE 2025 - 56/4/1) 

A. constant for all gases 

B. greater for gases with lower solubility 

C. greater for gases with higher solubility 

D. not related to the solubility of gases 

Q.8 The freezing point of one molal KCl solution, assuming KCl to be completely 

dissociated in water, is : (Kf for water =1.86 K kg mol−1) 

(1 Mark) (CBSE 2025 - 56/6/1) 

A. −3⋅72∘C 

B. −1⋅86∘C 

C. +2⋅72∘C 

D. +3⋅72∘C 

Q.9 A solution of acetone in ethanol : 

(1 Mark) (CBSE 2025 - 56/6/1) 

A. obeys Raoult's law. 

B. shows a positive deviation from Raoult's law. 

C. forms an ideal solution. 

D. shows a negative deviation from Raoult's law. 

Q.10 Give reasons : 

(a) Cooking is faster in pressure cooker than in an open pan. 

(b) On mixing liquid X and liquid Y , volume of the resulting solution decreases. 

What type of deviation from Raoult's law is shown by the resulting solution ? 

What change in temperature would you observe after mixing liquids X and Y ? 

(2 Mark) (CBSE 2025 - 56/1/1) 



Q.11 Define Azeotrope. What type of Azeotrope is formed by negative deviation 

from Raoult's law ? Give an example. 

(2 Mark) (CBSE 2025 - 56/1/1) 

Q.12 What is meant by positive deviation from Raoult's law ? Give an example. 

What type of azeotrope is formed by positive deviation ? 

(2 Mark) (CBSE 2025 - 56/7/1) 

Q.13 Calculate the elevation of boiling point of a solution when 3 g of CaCl2 

(Molar mass = 111 g mol−1) was dissolved in 260 g of water, assuming 

that CaCl2 undergoes complete dissociation. (Kb for water = 0.52 K kg mol−1) 

Q.14 Liquids ' X ' and ' Y ' form an ideal solution. The vapour pressure of pure 'X' 

and pure 'Y' are 120 mm Hg and 160 mm Hg respectively. Calculate the vapour 

pressure of the solution containing equal moles of ' X ' and ' Y '. 

(2 Mark) (CBSE 2025 - 56/5/1) 

Q.15 State Henry's law. Why are aquatic species more comfortable in cold water 

as compared to warm water? 

(2 Mark) (CBSE 2025 - 56/6/1) 

Q.16 A solution of glucose (molar mass =180 g mol−1) in water has a boiling 

point of 100.20°C. Calculate the freezing point of the same solution. Molal 

constants for water Kf and Kb are 1.86 K kg mol−1 and 0.512 K kg mol−1 

respectively. 

(3 Mark) (CBSE 2025 - 56/1/1) 

Q.17 0.3 g of acetic acid (Molar mass = 60 g mol−1) dissolved in 30 g of benzene 

shows a depression in freezing point equal to 0.45 °C. Calculate the percentage 

association of acid if it forms a dimer in the solution. (Given : Kf for benzene = 

5.12 K kg mol−1) 

(3 Mark) (CBSE 2025 - 56/7/1) 

Q.18 Shweta mixed two liquids A and B of 10 mL each. After mixing, the volume 

of the solution was found to be 20.2 mL. 



(i) Why was there a volume change after mixing the liquids? 

(ii) Will there be an increase or decrease of temperature after mixing? 

(iii) Give one example for this type of solution. 

(3 Mark) (CBSE 2025 - 56/5/1) 

Q.19 (i) How does sprinkling of salt help in clearing the snow-covered roads in 

hilly areas? 

(ii) What happens when red blood cells are kept in 0.5% (mass/vol) NaCl 

solution? Justify your answer. 

(iii) Write an application of reverse osmosis. 

(3 Mark) (CBSE 2025 - 56/2/1) 

Q.20 At 25°C the saturated vapour pressure of water is 24 mm Hg. Find the 

saturated vapour pressure of a 5% aqueous solution of urea at the same 

temperature. (Molar mass of urea = 60 g mol−1) 

Q.21 An aqueous solution of NaOH was made and its molar mass from the 

measurement of osmotic pressure at 27°C was found to be 25 g mol−1. Calculate 

the percentage dissociation of NaOH in this solution. 

[Atomic mass : Na = 23u, O = 16u, H = 1u] 

(3 Mark) (CBSE 2025 - 56/4/1) 

Q.22 Vapour pressure of pure water at 298 K is 24.8 mm Hg. Calculate the 

lowering in vapour pressure of an aqueous solution which freezes at −0.3°C. (Kf 

of water = 1.86 K kg mol−1) 

(3 Mark) (CBSE 2025 - 56/6/1) 

Q.23 The spontaneous flow of the solvent through a semipermeable membrane 

from a pure solvent to a solution or from a dilute solution to a concentrated 

solution is called osmosis. The phenomenon of osmosis can be demonstrated by 

taking two eggs of the same size. In an egg, the membrane below the shell and 

around the egg material is semipermeable. The outer hard shell can be removed 

by putting the egg in dilute hydrochloric acid. After removing the hard shell, one 

egg is placed in distilled water and the other in a saturated salt solution. After 

some time, the egg placed in distilled water swells-up while the egg placed in 



salt solution shrinks. The external pressure applied to stop the osmosis is 

termed as osmotic pressure (a colligative property). Reverse osmosis takes 

place when the applied external pressure becomes larger than the osmotic 

pressure. 

(a) Define reverse osmosis. Name one SPM which can be used in the process of 

reverse osmosis. 

(b) (i) What do you expect to happen when red blood corpuscles (RBC's) are 

placed in 0.5%NaCl0.5%NaCl solution? 

(4 Mark) (CBSE 2025 - 56/2/1) 

Q.24 According to the generally accepted definition of the ideal solution there 

are equal interaction forces acting between molecules belonging to the same or 

different species. (This is equivalent to the statement that the activity of the 

components equals the concentration.) Strictly speaking, this condition is 

fulfilled only in exceptional cases for mixtures (optical isomers, isotopic 

mixtures of an element, hydrocarbon mixtures). It is still usual to talk about 

ideal solutions as limiting cases in reality since very dilute solutions behave 

ideally with respect to the solvent. This view is further supported by the fact 

that Raoult's law empirically found for describing the behaviour of the solvent 

in dilute solutions can be deduced thermodynamically via the assumption of 

ideal behaviour of the solvent. 

Answer the following questions : 

(a) Give one example of miscible liquid pair which shows negative deviation 

from Raoult's law. What is the reason for such deviation? 

(b) (i) State Raoult's law for a solution containing volatile components. 

(4 Mark) (CBSE 2025 - 56/4/1) 

Answer 

Q.1. B 

Q.2. A 



Q.3 D 

Q.4 B 

Q.5 C 

Q.6 C 

Q.7 B 

Q.8 A 

Q.9 B 

Q.10 (a) Due to high pressure inside the pressure cooker, higher is the boiling 

point and faster is the cooking. 

(b) Negative deviation 

Temperature increases. 

Q.11 Same composition in liquid and in vapour phase and boil at a constant 

temperature. 

Maximum Boiling Azeotrope 

68%HNO3 + 32%H2O (Or any other correct example) (Percentage can be 

ignored) 

Q.12 When vapour pressure of the solution is higher than expected from the 

ideal behaviour. 

Example : ethanol and acetone/ carbon disulphide and acetone (or any other 

suitable example) Minimum boiling azeotrope 

Q.13  

 

Q.14  



 

 

Q.15 At a constant temperature, the solubility of a gas in a liquid is directly 

proportional to the partial pressure of the gas present above the surface of 

liquid or solution/ the partial pressure of the gas in vapour phase (p) is 

proportional to the mole fraction of the gas (x) in the solution 

Because the solubility of oxygen increases with decrease in temperature/ 

Because of low solubility of O2 in warm water. 

Q.16  

 

 

 
Freezing point of solution 

 

 



Q.17  

 

 

 

 

 

 

Q.18 (i) The solution is non ideal, shows positive deviation from Raoult's law / 

A-B interactions are weaker than A−A and B−B interactions 

(ii) Decrease in temperature 

(iii) Ethanol and acetone (or any other suitable example) 

Q.19 (i) Salt lowers the freezing point of water and prevents formation of ice 

and hence its easy to clean. 

(ii)-Red blood cells swell up 

-As the solution is hypotonic, water will flow into the cell/ As the solution is 

hypotonic, endosmosis occurs. 

(iii) Desalination of sea water 

Q.20 

 



 

 

Q.21 

 

Q.22 

 



Q.23 (a) 

When external pressure is larger than the osmotic pressure, then the 

movement of solvent is from solution to solvent side through semi permeable 

membrane. / The direction of osmosis can be reversed if a pressure larger 

than the osmotic pressure is applied to the solution side. 

Cellulose acetate / Or any other suitable example. 

(b) (i) RBC swells up / Cells swell and may even burst due to endo-osmosis. 

Q.24 (a)Chloroform and Acetone 

(or Any other correct example) 

A − B interactions are stronger than A − A and B − B interaction. 

(b)(i) For any solution the partial vapour pressure of each volatile component 

is directly proportional to its mole fraction. 

 

(2024) 

Q.1 Isotonic solutions have the same 

(1 Mark) (CBSE 2024 - 56/5/1) 

A. osmotic pressure 

B. volume 

C. density 

D. refractive index 

Q.2 Van't Hoff factor for Na2SO4.10H2O solution, assuming complete ionization is 

(1 Mark) (CBSE 2024 - 56/5/1) 

A. 13 

B. 22 

C. 33 



D. 11 

Q.3 For an electrolyte undergoing association in a solvent, the van't Hoff factor : 

(1 Mark) (CBSE 2024 - 56/1/1) 

A. is always less than one 

B. has negative value 

C. has zero value 

D. is always greater than one 

Q.4 Assertion (A) : When NaCl is added to water a depression in freezing point 

is observed. 

Reason (R) : NaCl undergoes dissociation in water. 

(1 Mark) (CBSE 2024 - 56/1/1) 

A. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 

explanation of the Assertion (A). 

B. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 

correct explanation of the Assertion (A). 

C. Assertion (A) is false, but Reason (R) is true. 

D. Assertion (A) is true, but Reason (R) is false. 

Q.5 A % solution of solute ' X ' is isotonic with a 6%6% solution of sucrose 

(molar mass = 342 g mol−1). The molar mass of solute ' X ' is : 

(1 Mark) (CBSE 2024 - 56/3/1) 

A. 57 g mol−1 

B. 114 g mol−1 

C. 3.42 g mol−1 

D. 34.2 g mol−1 



Q.6 Assertion (A) : Addition of ethylene glycol to water lowers its freezing point. 

Reason (R): Ethylene glycol is insoluble in water due to lack of its ability to form 

hydrogen bonds with water molecules. 

(1 Mark) (CBSE 2024 - 56/3/1) 

A. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 

explanation of the Assertion (A). 

B. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 

correct explanation of the Assertion (A). 

C. Assertion (A) is true, but Reason (R) is false. 

D. Assertion (A) is false, but Reason (R) is true. 

Q.7 An azeotropic solution of two liquids has boiling point lower than either of 

them when it: 

(1 Mark) (CBSE 2024 - 56/2/1) 

A. shows no deviation from Raoult's law 

B. shows positive deviation from Raoult's law 

C. shows negative deviation from Raoult's law 

D. is saturated 

Q.8 The relative lowering of vapour pressure of an aqueous solution containing 

non-volatile solute is 0.0225. The mole fraction of the non-volatile solute is : 

(1 Mark) (CBSE 2024 - 56/2/1) 

A. 0⋅0225 

B. 0⋅725 

C. 0⋅15 

D. 0⋅80 

Q.9 (a) Define molal depression constant. How is it related to enthalpy of fusion 

? 



(2 Mark) (CBSE 2024 - 56/3/1) 

Q.10 (b) What type of deviation is shown by ethanol and acetone mixture? Give 

reason. What type of azeotropic mixture is formed by that deviation? 

(2 Mark) (CBSE 2024 - 56/4/1) 

Q.11 18 g of a non-volatile solute is dissolved in 200 g of H2O freezes at 272.07 

K. Calculate the molecular mass of solute (Kf for water = 1.86 K kg mol−1) 

(2 Mark) (CBSE 2024 - 56/4/1) 

Q.12 A 6% solution of glucose (molar mass = 180 g mol−1) is isotonic 

with 2.5% solution of an unknown organic substance. Calculate the molecular 

weight of the unknown organic substance. 

(2 Mark) (CBSE 2024 - 56/4/1) 

Q.13 A solution is prepared by dissolving 5 g of a non-volatile solute in 200 g of 

water. It has a vapour pressure of 31.84 mm Hg at 300 K . Calculate the molar 

mass of the solute. 

(Vapour pressure of pure water at 300 K = 32 mmHg) 

(3 Mark) (CBSE 2024 - 56/3/1) 

Q.14 The vapour pressure of a solvent at 283 K is 100 mm Hg. Calculate the 

vapour pressure of a dilute solution containing 1 mole of a strong electrolyte AB 

in 50 moles of the solvent at 283 K (assuming complete dissociation of solute 

AB). 

(3 Mark) (CBSE 2024 - 56/2/1) 

Q.15 (a) (i) Ishan's automobile radiator is filled with 1.0 kg of water. How many 

grams of ethylene glycol (Molar mass = 62 g mol−1) must Ishan add to get the 

freezing point of the solution lowered to 2.8°C. Kf for water is 1.86 K kg. mol−1. 

(ii) What type of deviation from Raoult's law is shown by ethanol and acetone 

mixture? Give reason. 

(5 Mark) (CBSE 2024 - 56/5/1) 



Q.16 (b) (i) Boiling point of water at 750 mm Hg pressure is 99.68°C. How much 

sucrose (Molar mass = 342 g mol−1) is to be added to 500 g of water such that it 

boils at 100°C?(Kb for water = 0.52 K kgmol−1). 

(ii) State Henry's law and write its any one application. 

(5 Mark) (CBSE 2024 - 56/5/1) 

Q.17 (a) (i) At the same temperature, CO2 gas is more soluble in water than O2 

gas. Which one of them will have higher value of KH and why ? 

(ii) How does the size of blood cells change when placed in an aqueous solution 

containing more than 0.9% (mass/volume) sodium chloride? 

(iii) 1 molal aqueous solution of an electrolyte A2 B3 is 60% ionized. 

Calculate the boiling point of the solution. (Given : Kb for H2O = 0.52 K kg mol−1) 

(5 Mark) (CBSE 2024 - 56/1/1) 

Q.18 (b) (i) The vapour pressures of A and B at 25°C are 75 mm Hg and 25 mm 

Hg, respectively. If A and B are mixed such that the mole fraction of A in the 

mixture is 0.4, then calculate the mole fraction of BB in vapour phase. 

(ii) Define colligative property. Which colligative property is preferred for the 

molar mass determination of macromolecules? 

(iii) Why are equimolar solutions of sodium chloride and glucose not isotonic? 

(5 Mark) (CBSE 2024 - 56/1/1) 

Q.19 (a) (i) Define reverse osmosis. 

(ii) Why are aquatic species more comfortable in cold water in comparison to 

warm water? 

(iii) A solution containing 2 g of glucose (M = 180 g mol−1) in 100 g of water is 

prepared at 303 K. If the vapour pressure of pure water at 303 K is 32.8 mm Hg, 

what would be the vapour pressure of the solution? 

(5 Mark) (CBSE 2024 - 56/4/1) 



Q.20 (b) (i) Predict whether Van't Hoff factor will be less or greater than one, 

when Ethanoic acid is dissolved in benzene. 

(ii) Define ideal solution. 

(iii) Calculate the mass of CaCl2 (molar mass = 111 g mol−1) to be dissolved in 

500 g of water to lower its freezing point by 2 K, assuming that CaCl2 undergoes 

complete dissociation. 

(Kf for water = 1.86 K kg mol−1) 

(5 Mark) (CBSE 2024 - 56/4/1) 

Answer 

Q.1. B 

Q.2. B 

Q.3 D 

Q.4 B 

Q.5 A 

Q.6 C 

Q.7 B 

Q.8 A 

Q.9 (a) Molal depression constant is the depression in freezing point observed 

in 1 molal solution. The depression in freezing point when one mole of non. 

volatile solute is dissolved in 1 kg or 1000 g of the solvent. 

 

Q.10 (b) Positive deviation. Because ethanol - acetone interaction is weaker 

than pure ethanol and pure acetone molecular interactions. 

Minimum boiling azeotropes 

Q.11  



 

 

Q.12  

 

 

 

 

 

Q.13  

 

Q.14  



 

 

 

 

Q.15 

 

 
(ii) Positive deviation 

Interaction between ethanol-ethanol is stronger than ethanol-acteone. 

Q.16   

 



Q.17  

 

 

Q.18  

 

 
In Vapour phase 

 
(ii) The property which depends upon the number of solute particles but not 

on the nature of solute. ; Osmotic pressure. 



 

Q.19 (a) (i) If a pressure larger than the osmotic pressure is applied to the 

solution side, resulting in the movement of solvent particles from solution to 

solvent. 

(ii) Solubility of gases in water decreases with rise in temperature. More 

oxygen will be available in the cold water. 

(iii) 

 

 

 

Q.20 (a) (i) i will be less than 1. 

(ii) Solution which obeys Raoult's law over the entire range of concentration. 

(iii) i = 3 



 

 

 

 



 

 

 



 

 



 

 

 



 

 

 



 



 

 



 

 



 

 

 



 

 

 



 



 

 

 



 

 

 



 

 

 



 



 

 

 



 

 

 



 

 

 



Electrochemistry 

 

(2025) 

Q.1 Standard electrode potential for Sn4+/Sn2+ couple is +0.15 V and that for 

the Cr3+/Cr couple is -0.74 V. The two couples in their standard states are 

connected to make a cell. The cell potential will be 

(1 Mark) (CBSE 2025 - 56/1/1) 

A. +0.89 V 

B. +0.18 V 

C. +1.83 V 

D. +1.19 V 

Q.2 During electrolysis of dilute H2SO4, using platinum electrodes, the gas 

evolved at the anode is: 

(1 Mark) (CBSE 2025 - 56/7/1) 

A. O2 gas 

B. H2 gas 

C. SO3 gas 

D. SO2 gas 

Q.3 Match the type of cell given in Column I with their use given in Column II. 

(1 Mark) (CBSE 2025 - 56/5/1) 

Column I Column II 

i. Lead storage cell a. Wall clock 

ii. Mercury cell b. Apollo Space Programme 

iii. Dry cell c. Wrist watch 



iv. Fuel cell d. Inverter 

 

A. i-b, ii-a, iii-d, iv-c 

B. i-d, ii-c, iii-a, iv-b 

C. i-a, ii-b, iii-c, iv-d 

D. i-c, ii-d, iii-b, iv-a 

Q.4 Assertion (A) : For measuring resistance of an ionic solution an AC source is 

used. 

Reason (R) : Concentration of ionic solution will change if DC source is used. 

(1 Mark) (CBSE 2025 - 56/5/1) 

A. Assertion (A) is false, but Reason (R) is true. 

B. Assertion (A) is true, but Reason (R) is false. 

C. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 

explanation of the Assertion (A). 

D. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 

correct explanation of the Assertion (A). 

Q.5 The charge required for the reduction of 1 mol of MnO−4 to MnO2 is 

(1 Mark) (CBSE 2025 - 56/2/1) 

A. 5F 

B. 1F 

C. 3F 

D. 6F 

Q.6 Assertion (A) : Cu cannot liberate H2 on reaction with dilute mineral acids. 

Reason (R): Cu has positive electrode potential. 

(1 Mark) (CBSE 2025 - 56/2/1) 



A. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 

correct explanation of the Assertion (A). 

B. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 

explanation of the Assertion (A). 

C. Assertion (A) is false, but Reason (R) is true. 

D. Assertion (A) is true, but Reason (R) is false. 

Q.7 In an electrochemical cell, the following reaction takes place : 

 

As the reaction progresses, what will happen to the overall voltage of the cell? 

(1 Mark) (CBSE 2025 - 56/4/1) 

A. It will increase as [Zn2+] increases. 

B. Voltage will remain constant. 

C. It will decrease as [Zn2+] increases. 

D. It will increase as [Cu+] increases. 

Q.8 What amount of electric charge is required for the reduction of 1 mole 

of MnO−4 into Mn2+ ? 

(1 Mark) (CBSE 2025 - 56/4/1) 

A. 5 F 

B. 1 F 

C. 4 F 

D. 6 F 

Q.9 Assertion (A) : Electrolysis of aqueous NaCl gives H2 at cathode and Cl2 at 

anode. 

Reason (R): Chlorine has higher oxidation potential than H2O 



(1 Mark) (CBSE 2025 - 56/4/1) 

A. Assertion (A) is false, but Reason (R) is true. 

B. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 

explanation of the Assertion (A). 

C. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 

correct explanation of the Assertion (A). 

D. Assertion (A) is true, but Reason (R) is false. 

Q.10 Which of the following cell converts the energy of combustion of fuel into 

electrical energy? 

(1 Mark) (CBSE 2025 - 56/6/1) 

A. Dry cell 

B. Fuel cell 

C. Lead storage cell 

D. Mercury cell 

Q.11  

 

Based on the data given above, give plausible reason for the variation of 

conductivity and molar conductivity with concentration. 

(2 Mark) (CBSE 2025 - 56/5/1) 

Q.12 Define fuel cell. Give two advantages of fuel cell over ordinary cell. 

(2 Mark) (CBSE 2025 - 56/4/1) 



Q.13 (a) State the following : 

(i) Kohlrausch law of independent migration of ions and 

(ii) Faraday's first law of electrolysis. 

(b) Using E°values of X and Y given below, predict which is better for coating the 

surface of iron to prevent corrosion and why? 

 

 

(3 Mark) (CBSE 2025 - 56/1/1) 

Q.14 Write the name of the cell which is generally used in inverters. Write the 

reactions taking place at anode and cathode of this cell, when it is in use. 

(3 Mark) (CBSE 2025 - 56/7/1) 

Q.15 Explain why electrolysis of an aqueous solution of NaCl gives H2 gas at 

cathode and Cl2 gas at anode? Write overall reaction. 

 

 

(3 Mark) (CBSE 2025 - 56/7/1) 

Q.16 The electrical resistance of a column of 0.05 M NaOH solution of 

area 0.8 cm2 and length 40 cm is 5 × 103ohm. Calculate its resistivity, 

conductivity and molar conductivity. 

(3 Mark) (CBSE 2025 - 56/2/1) 

Q.17 Calculate the cell voltage of the voltaic cell which is set up by joining 

following half-cells at 25°C : 

 



(3 Mark) (CBSE 2025 - 56/4/1) 

Q.18 Give reasons for the following : 

(a) The pH of aqueous NaCl increases when it is electrolysed. 

(b) Unlike dry cell, mercury cell has a constant cell potential through its 

lifetime. 

(c) Conductivity of solution decreases with dilution. 

(3 Mark) (CBSE 2025 - 56/6/1) 

Q.19 (a) Write the cell reaction and calculate the e.m.f. of the following cell at 

298 K : 

 

(b) Account for the following ; 

(i) On the basis of E° values, O2 gas should be liberated at anode but it is Cl2 gas 

which is liberated in the electrolysis of aqueous NaCl. 

(ii) Conductivity of CH3COOH decreases on dilution. 

(5 Mark) (CBSE 2025 - 56/1/1) 

Q.20 (a) Write the anode and cathode reactions and the overall cell reaction 

occurring in a lead storage battery during its use. 

(b) Calculate the potential for half-cell containing 0.01 M K2Cr2O7(aq), 

0.01MCr3+(aq) and 1.0 × 10−4MH+(aq). 

 

(5 Mark) (CBSE 2025 - 56/1/1) 

Q.21 (a) (i) Calculate the emf of the following cell at 25°C: 



 

(ii) State Faraday's second law of electrolysis. How much electricity is required 

in terms of Faraday for the reduction of 1 mol of  

 

(5 Mark) (CBSE 2025 - 56/7/1) 

Q.22 (b) Answer the following questions : 

(i) The conductivity of 0.20 M solution of KCl is 2.48 × 10-2 S Cm-1. Calculate its 

molar conductivity and degree of dissociation (α). 

[Given : 

  

 

 

 

 

(iii) What type of cell is mercury cell ? Why is it more advantageous than dry 

cell? 

(5 Mark) (CBSE 2025 - 56/7/1) 



Q.23 (i) For a galvanic cell, the following half reactions are given. Decide, which 

will remain as reduction reaction and which will be reversed to become an 

oxidation reaction. Give reason for your answer. 

 

(ii) Represent the cell in which the following reaction takes place: 

 

(5 Mark) (CBSE 2025 - 56/5/1) 

Q.24  

 

(5 Mark) (CBSE 2025 - 56/5/1) 

Q.25  

 

 
Predict whether the reaction will be spontaneous or not at 25°C. 



 

(b) Tarnished silver contains Ag2S. 

Can this tarnish be removed by placing tarnished silverware in an aluminium 

pan containing an inert electrolytic solution such as NaCl ? The standard 

electrode potential for half reaction : 

 

(5 Mark) (CBSE 2025 - 56/2/1) 

Q.26 (a) Define the following : 

(i) Cell potential 

(ii) Fuel cell 

(b) Calculate emf of the following cell at 25°C: 

 

(5 Mark) (CBSE 2025 - 56/2/1) 

Q.27 (i) Calculate Ecell of a galvanic cell in which the following reaction takes 

place at 25°C: 

 



(ii) State Faraday's first law of electrolysis. How much electricity, in terms of 

Faraday, is required to reduce one mol of  

 

(5 Mark) (CBSE 2025 - 56/6/1) 

Q.28 (i) The resistance of a conductivity cell containing 0.001 M KCl solution at 

298 K is 1000 ohm. What is the cell constant if conductivity of 0.001 M KCl 

solution at 298 K is 0.125 × 10−3 S cm−1 ? 

(ii) Calculate the EMg2+/Mg potential for the following half cell at 25°C : 

 

(iii) What is the effect of temperature on the electrical conductance of metallic 

conductor? 

(5 Mark) (CBSE 2025 - 56/6/1) 

 

Answer 

Q.1 A 

Q.2 A 

Q.3 B 

Q.4 C 

Q.5 C 

Q.6 B 

Q.7 C 

Q.8 A 

Q.9 D 



Q.10 B 

Q.11 Conductivity decreases with decrease in concentration 

Due to decrease in number of current carrying ions per unit volume. 

Molar conductivity increases with decrease in concentration 

Due to decrease in inter-ionic attraction or increase in dissociation or increase 

in number of ions. 

Q.12 Galvanic cell which converts the energy of combustion of fuels directly 

into electrical energy. 

Advantages 1. High efficiency 

2. Pollution free (or any other two correct advantages) 

Q.13 (a) (i) The limiting molar conductivity of an electrolyte can be 

represented as the sum of the individual contributions of the anion and cation 

of the electrolyte. 

(ii) The amount of chemical reaction which occurs at any electrode during 

electrolysis by a current is proportional to the quantity of electricity passed 

through the electrolyte. 

(b) 'X' is better, as X has more negative electrode potential than Fe/X has more 

oxidation potential than Fe. 

Q.14  

 

Q.15 (b)Because at cathode the reaction with higher value of E∘ is preferred 

and therefore, the reduction of H2O to H2 gas is preferred whereas at anode 

water should get oxidised in preference to Cl−(aq), however, on account of 

overpotential of oxygen, oxidation of Cl− to Cl2 gas is preferred. 

 

Q.16  



 

Q.17  

 

 



Q.18 a) Because of the formation of NaOH/ Due to the formation of OH−ions. 

b) Because the overall reaction does not involve any ion in solution whose 

concentration can change during its life time. 

c) Because the number of ions per unit volume that carry current in a solution 

decreases. 

Q.19  

 

 

 

(b) (i) overpotential of O2 

(ii) Number of ions carrying current per unit volume decreases on dilution 

Q.20 a) At anode: 

 
At cathode: 

 

Overall reaction: 

 

(b) 



 

Q.21 (a) (i) 

 

 
(Deduct ½ mark for no or incorrect unit) 

(ii) The amounts of different substances liberated by the same quantity of 

electricity passing through the electrolytic solution are proportional to their 

chemical equivalent weights. 

Q.22  

 

 



 

 

(ii) 

 

 

(iii) Primary cell 

Maintains constant potential throughout its usage/ longer lifespan 

Q.23 (i) (II) will remain as reduction reaction / (II) 

(I) will be reversed to become an oxidation reaction 

Due to low reduction potential of Cr 

 



 

Q.24 (i) Limiting molar conductivity of an electrolyte can be represented as 

the sum of the individual contributions of the anion and cation of the 

electrolyte. 

To determine -1. Limiting molar conductivity of an electrolyte. 

2.Dissociation constant of a weak electrolyte 

(or any other two suitable applications) 

 

 

 

Q.25  



 

Reaction is non-spontaneous. 

(b) Yes, the tarnish can be removed. 

Aluminium has more negative standard electrode potential than silver so will 

reduce silver sulphide to silver, tarnish will be removed.  

 

This indicates that the reaction is feasible and tarnish can be removed. 

Q.26 (a) (i) Potential difference between two electrodes of a galvanic cell. 

 

(ii) The galvanic cell in which combustion energy of fuels is directly converted 

into electrical energy. 

 

(b)  

 



 

(Deduct ½ mark for no or incorrect unit) 

Q.27 (i) 

 

(ii) The amount of chemical reaction which occurs at any electrode during 

electrolysis by a current is proportional to the quantity of electricity passed 

through the electrolyte. 

Q.28 (i) 

 

(ii) 

 



(iii) It decreases with increase in temperature 

 

(2024) 

Q.1 Which of the following cell was used in Apollo space programme? 

(1 Mark) (CBSE 2024 - 56/5/1) 

A. Mercury cell 

B. H2 − O2 fuel cell 

C. Ni-Cd cell 

D. Dry cell 

Q.2 Dilution affects both conductivity as well as molar conductivity. Effect of 

dilution on both is as follows: 

(1 Mark) (CBSE 2024 - 56/5/1) 

A. conductivity decreases whereas molar conductivity increases on dilution. 

B. both increase with dilution. 

C. conductivity increases whereas molar conductivity decreases on dilution. 

D. both decrease with dilution. 

Q.3 During the electrolysis of aqueous NaCl , the cathodic reaction is : 

(1 Mark) (CBSE 2024 - 56/3/1) 

A. Oxidation of H2O 

B. Reduction of Na+ion 

C. Reduction of H2O 

D. Oxidation of Cl−ion 

Q.4 The molar ionic conductivities of Ca2+ and Cl− are 119.0 

and 76.3 S cm2mol−1 respectively. The value of limiting molar conductivity 

of CaCl2 will be : 



(1 Mark) (CBSE 2024 - 56/4/1) 

A. 271.6 S cm2 mol−1 

B. 43.3 S cm2 mol−1 

C. 314.3 S cm2 mol−1 

D. 195.3 S cm2 mol−1 

Q.5 Assertion (A) : For a Daniell cell, Zn/Zn2+(1M) ‖Cu2+(1M)/Cu with E° cell = 

1.1 V=1.1 V, if the external opposing potential is more than 1.1 V, the electrons 

flow from Cu to Zn. 

Reason (R) : Cell acts like a galvanic cell. 

(1 Mark) (CBSE 2024 - 56/4/1) 

A. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 

correct explanation of the Assertion (A). 

B. Assertion (A) is true, but Reason (R) is false. 

C. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 

explanation of the Assertion (A). 

D. Assertion (A) is false, but Reason (R) is true. 

Q.6 During electrolysis of aqueous solution of NaCl : 

(1 Mark) (CBSE 2024 - 56/2/1) 

A. Na is formed at cathode 

B. Cl2(g) is liberated at cathode 

C. O2(g) is liberated at anode 

D. H2(g) is liberated at cathode 

Q.7 State: 

(a) Kohlrausch law of independent migration of ions. 

(b) Faraday's first law of electrolysis. 

(2 Mark) (CBSE 2024 - 56/5/1) 



Q.8 Resistance of a conductivity cell filled with 0.2 mol L−1KCl solution is 200Ω. 

If the resistance of the same cell when filled with 0.05 mol L−1KCl solution is 

620Ω, calculate the conductivity and molar conductivity of 0.05 mol L−1KCl 

solution. The conductivity of 0.2 mol L−1KCl solution is 0.0248 S cm−1. 

(2 Mark) (CBSE 2024 - 56/5/1) 

Q.9 Calculate the potential of Iron electrode in which the concentration 

of Fe2+ ion is 0.01 M. 

(2 Mark) (CBSE 2024 - 56/1/1) 

 

Q.10  

 

(3 Mark) (CBSE 2024 - 56/5/1) 

Q.11 When a certain conductivity cell was filled with 0.05 M KCl solution, it has 

a resistance of 100 ohm at 25°C. When the same cell was filled 

with 0.02MAgNO3 solution, the resistance was 90 ohm. Calculate the 

conductivity and molar conductivity of AgNO3 solution. 

(Given : Conductivity of 0.05 M KCl solution = 1.35 × 10−2ohm−1 cm−1) 

(3 Mark) (CBSE 2024 - 56/1/1) 

Q.12 

  



Given: 

 

(3 Mark) (CBSE 2024 - 56/3/1) 

Q.13  

 

(3 Mark) (CBSE 2024 - 56/4/1) 

Q.14  

 

(3 Mark) (CBSE 2024 - 56/2/1) 

Q.15 Batteries and fuel cells are very useful forms of galvanic cell. Any battery 

or cell that we use as a source of electrical energy is basically a galvanic cell. 

However, for a battery to be of practical use it should be reasonably light, 

compact and its voltage should not vary appreciably during its use. There are 

mainly two types of batteries - primary batteries and secondary batteries. 

In the primary batteries, the reaction occurs only once and after use over a 

period of time the battery becomes dead and cannot be reused again, whereas 

the secondary batteries are rechargeable. 

Production of electricity by thermal plants is not a very efficient method and is 

a major source of pollution. To solve this problem, galvanic cells are designed in 

such a way that energy of combustion of fuels is directly converted into 



electrical energy, and these are known as fuel cells. One such fuel cell was used 

in the Apollo space programme. 

(a) How do primary batteries differ from secondary batteries? 

(b) The cell potential of Mercury cell is 1.35 V, and remains constant during its 

life. Give reason. 

(c) Write the reactions involved in the recharging of the lead storage battery. 

Question 2: (c) Write two advantages of fuel cells over other galvanic cells. 

(4 Mark) (CBSE 2024 - 56/1/1) 

Q.16 In a galvanic cell, chemical energy of a redox reaction is converted into 

electrical energy, whereas in an electrolytic cell the redox reaction occurs on 

passing electricity. The simplest galvanic cell is in which Zn rod is placed in a 

solution of ZnSO4 and Cu rod is placed in a solution of CuSO4.  

The two rods are connected by a metallic wire through a voltmeter. The two 

solutions are joined by a salt bridge. The difference between the two electrode 

potentials of the two electrodes is known as electromotive force. In the process 

of electrolysis, the decomposition of a substance takes place by passing an 

electric current. One mole of electric charge when passed through a cell will 

discharge half a mole of a divalent metal ion such as Cu2+. This was first 

formulated by Faraday in the form of laws of electrolysis. 

(a) What is the function of a salt bridge in a galvanic cell ? 

(b) When does galvanic cell behave like an electrolytic cell ? 

(c) Can copper sulphate solution be stored in a pot made of zinc ? Explain with 

the help of the value of E° cell. 

 

(4 Mark) (CBSE 2024 - 56/4/1) 

Q.17 (a) (i) Calculate emf of the following cell at 25°C : 



 
(ii) State Faraday's second law of electrolysis. How will the pH of aqueous NaCl 

solution be affected when it is electrolysed ? 

(5 Mark) (CBSE 2024 - 56/3/1) 

Q.18  

 

 
(ii) Write any two advantages of the fuel cells over primary and secondary 

batteries? 

(iii) How many Faradays are required for the oxidation of 1 mole of H2O to O2 ? 

(5 Mark) (CBSE 2024 - 56/3/1) 

Q.19 (a) (i) The resistance of 0.05MCH3COOH solution is found to be 100 ohm. 

If the cell constant is 0.0354 cm−1, calculate the molar conductivity of the acetic 

acid solution. 

(ii) State Faraday's first law of electrolysis. How much charge in Faraday is 

required for the reduction of 1 mol of MnO−4 to Mn2+? 

(5 Mark) (CBSE 2024 - 56/2/1) 

Q.20 (b) (i) The conductivity of 0.0025 mol L−1 acetic acid is 5.25 × 10−5 S cm−1. 

Calculate its degree of dissociation if Λom for acetic acid is 390 S cm2 mol−1. 

(ii) Write anode, cathode and overall reaction of lead storage battery. 



(5 Mark) (CBSE 2024 - 56/2/1) 

 

Answer 

Q.1 B 

Q.2 A 

Q.3 C 

Q.4 A 

Q.5 B 

Q.6 D 

Q.7  

 

Q.8  

 

Q.9  



 

Q.10  

 

Q.11  

 

 

 

 



 

 

 

Q.12  

 

 

 

 

 

Q.13  



 

Q.14  

 

 

Q.15 (a) Primary batteries are not rechargeable while secondary batteries are 

rechargeable. 

(Or any other correct difference) 

(b) Overall reaction does not involve any ion in solution whose concentration 

can change during its lifetime. 



 

 

Q.15 Ans:2  

Q.16 (a) It allows flow of ions and the circuit is completed / it maintains the 

electrical neutrality. (or any other correct reason). 

 

(C)  

 

As E°cell = + ve, the reaction takes place, so copper sulphate cannot be stored 

ina zinc pot. 

Q.17  

 

 



 

(ii) When same amount of electricity is passed through the electrolytic 

solutions connected in series, weight of substance deposited or liberated at 

each electrode is directly proportional to its chemical equivalent weights. 

pH of solution will increase 

Q.18 (b)(i) 

 

 

 

 

(ii) More efficiency and Pollution free (Any other two correct advantages) 

(iii) 2F/ 



 

 

Q.19 (a)(i) 

 

 

 

(Deduct ½ mark for no or incorrect unit) 

(ii) The amount of chemical reaction which occurs at any electrode during 

electrolysis by a current is proportional to the quantity of electricity passed 

through the electrolyte. / m=ZIt where m = mass of the substance deposited, 

Z = electrochemical equivalent, I = current, t = time. 

Q.20  



 

 

 

 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 

 



 



 

 

 



 



 



 

 



 

 



 

 



 

 

 



 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













(a) If both Assertion and Reason are correct and the Reason is a correct explanation of the 
Assertion. 

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

(C) If the Assertion is correct but Reason is incorrect. 

(d) If both the Assertion and Reason are incorrect. 

Assertion : If the distance between parallel plates of a capacitor is halved and dielectric 
constant is three times, then the capacitance becomes 6 times. 
Reason : Capacity of the capacitor does not depend upon the nature of the material.  

Assertion : The total charge stored in a capacitor is zero. 
Reason : The field just outside the capacitor is σ/ε0 . (σ is the charge density). 

Assertion : Two equipotential surfaces cannot cut each other. 
Reason : Two equipotential surfaces are parallel to each other. 

Assertion : Polar molecules have permanent dipole moment. 

Reason : In polar molecules, the centres of positive and negative charges coincide even 
when there is no external field. 

Assertion : A parallel plate capacitor is connected across battery through a key. A dielectric 
slab of dielectric constant k is introduced between the plates. The energy stored becomes 
k times. 

Reason : The surface density of charge on the plate remains constant. 

2 marks question – 

1.What is equipotential surface? Why do two equipotential surfaces never intersect? 

2.Derive the relation between electric field and potential 

3.What is dielectric constant? Write its significance. 

4.State Coulomb’s law in vector form and explain the terms used. 

5.Define electric potential and derive expression for potential due to a point charge. 

6.Explain the effect of dielectric on capacitance of a capacitor. 

7.A parallel plate capacitor has capacitance C₀. A dielectric slab of dielectric constant K is 
inserted partially. Find the new capacitance. 



Numericals-: 

1.Two-point charges +3μC and –2μC are placed 10 cm apart in vacuum. Find the force 
between them. 

2.Two capacitors 3μF and 6μF are connected in series. Find equivalent capacitance. 

3.Find the electric field intensity at a point 30 cm away from a charge of 5 μC in vacuum. 

4.Calculate the electric potential at a point 10 cm away from a charge of 2 μC. 

5.charge of 2 μC is placed in an electric field of intensity 5 × 10⁴ N/C. Find the force acting 
on it. 

6.Two charges +3 μC and –3 μC are separated by 8 mm. Calculate electric dipole moment. 

7.A parallel plate capacitor has plate area 2 m² and separation 2 mm. Find its capacitance  

8.Two capacitors of 3 μF and 5 μF are connected in parallel. Find equivalent capacitance. 

9.Find the work done in moving a charge of 2 C through a potential difference of 12 V. 

10.An electric dipole of moment 4 × 10⁻⁸ C m is placed in a uniform field of 2 × 10⁵ N/C at 
30°. Find torque. 

11.An electric dipole of moment 3 × 10⁻⁸ C·m is placed in a uniform electric field of 10⁵ N/C 
at 60°. 

Find:(a) Torque. (b) Potential energy 

12.Two point charges qA=3μC and qB=−3μC are located 20 cm apart in vacuum. What is the 
electric field at the midpoint O of the line AB joining the two charges? 

Long question -: 

1.Derive the expression for electric field intensity at a point on the axial line of an electric 
dipole. 

2.Derive the expression for electric field intensity at a point on the equatorial line of an 
electric dipole. 

3. Using Gauss’s law, derive the expression for electric field due to an infinitely long straight 
uniformly charged wire. 

4. Using Gauss’s law, derive the electric field due to a uniformly charged spherical shell.  

5. Using Gauss’s law, derive the electric field due to an infinite plane sheet of charge. 



6. Derive the expression for capacitance of a parallel plate capacitor with air/vacuum 
between the plates. 

7. A dielectric slab is inserted between the plates of a capacitor. Derive the new 
capacitance. 

8. Derive the expression for energy stored in a parallel plate capacitor. 

9. Derive the expression for torque acting on an electric dipole placed in a uniform electric 
field. 
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