
 

SAMPLE PAPER (2022-23) 

CHEMISTRY THEORY 

(043) 

MM: 70                                                                                                                     Time: 3 

hours 

General Instructions:  

Read the following instructions carefully.  

a) There are 35 questions in this question paper with internal choice.  

b) SECTION A consists of 18 multiple-choice questions carrying 1 mark each.  

c) SECTION B consists of 7 very short answer questions carrying 2 marks each.  

d) SECTION C consists of 5 short answer questions carrying 3 marks each.  

e) SECTION D consists of 2 case- based questions carrying 4 marks each.  

f) SECTION E consists of 3 long answer questions carrying 5 marks each.  

g) All questions are compulsory.  

h) Use of log tables and calculators is not allowed  

 

SECTION A 

The following questions are multiple-choice questions with one correct answer. Each 

question carries 1 mark. There is no internal choice in this section.  

 

1. CH3CH2OH can be converted into CH3CHO by _________________. 

(A) Catalytic hydrogenation 

(B) Treatment with LiAlH4 

(C) Treatment with PCC 

(D) Treatment with KMnO4  

2. Reaction of C6H5CH2Br with aqueous sodium hydroxide follows ______________ 

(A) SN1 mechanism 

(B) SN2 mechanism 

(C) Any of the above two depending upon the temperature of reaction. 

(D) Saytzeff rule  

3. Out of the following transition elements, the maximum number of oxidation states 

are shown by 

(A) Sc (Z = 21)  

(B) Cr (Z = 24)  

(C) Mn (Z = 25)  

(D) Fe (Z = 26) 

 



 

4. The value of rate constant of a pseudo first order reaction ______________. 

(A) Depends on the concentration of reactants present in small amount. 

(B) Depends on the concentration of reactants present in excess. 

(C) Is independent of the concentration of reactants. 

(D) Depend only on temperature. 

 

5. Which of the following statement is correct? 

(A) Ecell and ∆rG of cell reaction both are extensive properties. 

(B) Ecell and ∆rG of cell reaction both are intensive properties. 

(C) Ecell is an intensive property while ∆rG of cell reaction is an extensive property. 

(D) Ecell is an extensive property while ∆rG of cell reaction is an intensive property. 

 

     *FOR VISUALLY CHALLENGED LEARNERS  

      *5. The difference between the electrode potentials of two electrodes when no current is 

drawn through the cell is called ___________. 

       (A) Cell potential 

       (B) Cell emf 

       (C) Potential difference 

       (D) Cell voltage 

       6. Which of the following statements is correct? 

       (A) The rate of a reaction decreases with passage of time as the concentration of 

reactants decreases. 

       (B) The rate of a reaction is same at any time during the reaction. 

       (C) The rate of a reaction is independent of temperature change. 

       (D) The rate of a reaction decreases with increase in concentration of reactant(s). 

        7. Out of the following, the strongest base in aqueous solution is  

       (A) Methylamine  

       (B) Dimethylamine  

       (C) Trimethylamine  

       (D) Aniline 

      8. When 1 mol CrCl3⋅6H2O is treated with excess of AgNO3, 3 mol of AgCl are 

obtained. The formula of the complex is: 

     (A) [CrCl3(H2O)3] ⋅3H2O 



     (B) [CrCl2(H2O)4] Cl⋅2H2O 

     (C) [Cr Cl (H2O)5] Cl2⋅H2O 

     (D) [Cr (H2O)6] Cl3 

9. Mark the correct increasing order of reactivity of the following compounds with 

HBr/HCl. 

 
(i)                            (ii)                                     (iii) 

(A) (i) < (ii) < (iii) 

(B) (ii) < (i) < (iii) 

(C) (ii) < (iii) < (i) 

(D) (iii) < (ii) < (i) 

 

 

10. The given reaction is named as: 

  

(A) Sandmeyer reaction 

(B) Gattermann reaction 

(C) Claisen reaction 

(D) Carbylamine reaction 

11. Iodoform test is not given by  

(A) Ethanol  

(B) Ethanal  

(C) Pentan-2-one  

(D) Pentan-3-one 

 

12. Consider the Arrhenius equation given below and mark the correct option. 

                 k = A e –Ea /RT 

(A) Rate constant increases exponentially with increasing activation energy 

and decreasing temperature. 

(B) Rate constant decreases exponentially with increasing activation energy 

and decreasing temperature. 



(C) Rate constant increases exponentially with decreasing activation energy 

and decreasing temperature. 

(D) Rate constant increases exponentially with decreasing activation energy 

and increasing temperature. 

 

*FOR VISUALLY CHALLENGED LEARNERS  

*12. Which of the following statement is not correct for the catalyst? 

(A) It catalyses the forward and backward reaction to the same extent. 

(B) It alters ∆G of the reaction. 

(C) It is a substance that does not change the equilibrium constant of a reaction. 

(D) It provides an alternate mechanism by reducing activation energy between reactants and 

products. 

13. Identify the incorrect statements for the behaviour of ethane-1, 2-diamine as a ligand. 

(A) It is a neutral ligand. 

(B) It is a bidentate ligand. 

(C) It is a chelating ligand. 

(D) It is a unidentate ligand. 

 

14. What is the correct IUPAC name of the given compound?  

  

(A) 2,2-Dimethylbutanoic acid  

(B) 2-Carboxyl-2-methylbutane  

(C) 2-Ethyl-2-methylpropanoic acid  

(D) 3-Methylbutane carboxylic acid 

 

15. Given below are two statements labelled as Assertion (A) and Reason (R) 

Assertion (A): Alcohols have higher boiling points than hydrocarbons, ethers and 

haloalkanes of comparable molecular masses. 

Reason (R): Alcohol molecules form intermolecular bonding amongst one another. 

Select the most appropriate answer from the options given below:  

a. Both A and R are true and R is the correct explanation of A  

b. Both A and R are true but R is not the correct explanation of A.  

c. A is true but R is false.  

d. A is false but R is true.  

 



16. Given below are two statements labelled as Assertion (A) and Reason (R)  

Assertion (A): Sucrose is a non-reducing sugar. 

Reason (R): Sucrose has glycosidic linkage between C1 of α-glucose and C2 of β-glucose. 

Select the most appropriate answer from the options given below:  

a. Both A and R are true and R is the correct explanation of A  

b. Both A and R are true but R is not the correct explanation of A.  

c. A is true but R is false.  

d. A is false but R is true.  

 

17. Given below are two statements labelled as Assertion (A) and Reason (R)  

Assertion: Zinc, cadmium and mercury are not accepted as transition metal elements. 

Reason: Zinc, cadmium and mercury have full d10 configuration in their ground state as 

well as in their common oxidation states. 

Select the most appropriate answer from the options given below:  

a. Both A and R are true and R is the correct explanation of A  

b. Both A and R are true but R is not the correct explanation of A.  

c. A is true but R is false.  

d. A is false but R is true.  

 

18. Given below are two statements labelled as Assertion (A) and Reason (R)  

Assertion (A): Amines being basic in nature react with acids to form salts. 

Reason (R): Aromatic amines are stronger bases than ammonia. 

Select the most appropriate answer from the options given below:  

a. Both A and R are true and R is the correct explanation of A  

b. Both A and R are true but R is not the correct explanation of A.  

c. A is true but R is false.  

d. A is false but R is true.  

 

 

SECTION B 

This section contains 7 questions with internal choice in two questions. The following 

questions are very short answer type and carry 2 marks each.  

 

19. Analyse the given graph, drawn between concentration of reactant vs. time. 



 
(a) Predict the order of reaction.  

(b) Theoretically, can the concentration of the reactant reduce to zero after infinite time? 

Explain. 

 

20. Define the following with an example of each:  

(a) Denatured protein  

(b) Essential amino acids  

                  OR  

(a) Write the product when D-glucose reacts with conc. HNO3.  

(b) Amino acids show amphoteric behaviour. Why?  

 

 

21. (a) Name the instrument used for measuring the angle by which the plane polarised light 

is rotated.  

       (b) Give one use of CHI3. 

 

22. (a) Write IUPAC name of the complex [Pt(en)2Cl2].  

      (b) Draw structures of geometrical isomers for this complex. 

 

23. In the plot of molar conductivity (^m) vs square root of concentration (c1/2), following 

curves are obtained for two electrolytes A and B: 

  
Answer the following:  



(i) Predict the nature of electrolytes A and B.  

(ii) What happens on extrapolation of ^m to concentration approaching zero for 

electrolytes A and B? 

 

24. The decomposition of NH3 on platinum surface is zero order reaction. If rate constant (k) 

is 4  10–3 Ms–1, how long will it take to reduce the initial concentration of NH3 from 0.1 M 

to 0.064 M. 

 

25. Name the electrophile produced in the reaction of benzene with benzoyl chloride in the 

presence of anhydrous AlCl3. Name the reaction also. 

                                                  OR  

  Do the following conversions: 

(a) Methyl bromide to acetone 

(b) Benzyl chloride to 2-phenyl acetic acid.    

 

 

SECTION C 

This section contains 5 questions with internal choice in two questions. The following  

questions are short answer type and carry 3 marks each.  

 

26. (a) Give chemical tests to distinguish between the following pairs of compounds: 

(i) Propanal and propanone 

(ii) Pentan-2-one and pentan-3-one 

 

(b) Arrange the following compounds in increasing order of their acid strength: 

Benzoic acid, 4-nitrobenzoic acid, 3,4-dinitrobenzoic acid, 4-methoxybenzoic acid 

 

27. (a) Define ambidient nucleophile with an example. 

      (b) Out of [CoF6] 
3– and [Co(en)3] 

3+, which one complex is  

         (i) paramagnetic  

         (ii) more stable  

         (iii)inner orbital complex and  

         (iv)high spin complex (Atomic no. of Co = 27) 

 

28. Calculate the mass of ascorbic acid (Molar mass = 176 g mol–1) to be dissolved in 75 g 

of acetic acid, to lower its freezing point by 1·5C. (Kf = 3·9 K kg mol–1) 

 

29.  



 
  

30. (i) Write the structure of major alkene formed by β-elimination of 2,2,3-trimethyl-3-

bromopentane with sodium ethoxide in ethanol. 

(ii) Which one of the compounds in the following pairs is chiral: 

2-bromobutane and 3-bromopentane 

 (iii)  Identify A and B in the following:                                       

 
OR 

How can you convert the following? 

(i) But-1-ene to 1-iodobutane 

(ii) Benzene to acetophenone 

(iii) Ethanol to propanenitile 

 

 

SECTION D 

 

The following questions are case-based questions. Each question has an internal choice and 

carries 4 (1+1+2) marks each. Read the passage carefully and answer the questions that 

follow.  

 

31. Amino acids are classified as acidic, basic or neutral depending upon the relative number 

of amino and carboxylic groups in their molecule. Equal number of amino and carboxyl 

groups makes it neutral; a greater number of amino and carboxy groups makes it basic and 

more carboxyl groups as compared to amino groups makes it acidic. The amino acids, which 

can be synthesised in the body, are known as nonessential amino acids. On the other hand, 

those which cannot be synthesised in the body and must be obtained through diet, are known 

as essential amino acids. Amino acids are usually colourless, crystalline solids. These are 

water-soluble, high melting solids and behave like salts rather than simple amines or 

carboxylic acids. This behaviour is due to the presence of both acidic (carboxyl group) and 

basic (amino group) groups in the same molecule. In aqueous solution, the carboxyl group 

can lose a proton and amino group can accept a proton, giving rise to a dipolar ion known as 

Zwitter ion. This is neutral but contains both positive and negative charges. In Zwitter ionic 

form, amino acids show amphoteric behaviour as they react both with acids and bases. 

(i) What are the different classes of amino acids? 

(ii) What is Zwitter ion? 

(iii)What are essential and nonessential amino acids? 



             OR 

       Amino acids show amphoteric behaviour. Why? 

 

32.  The direction of osmosis can be reversed if a pressure larger than the osmotic pressure 

is applied to the solution side. That is, now the pure solvent flows out of the solution 

through the semi permeable membrane. This phenomenon is called reverse osmosis and is of 

great practical utility. Reverse osmosis is used in the desalination of sea water through the 

membrane. A variety of polymer membranes are available for this purpose. 

(i) What is reverse osmosis? 

(ii) Give one utility of reverse osmosis. 

(iii)What is the function of membrane in reverse osmosis? 

  OR 

       Give one example of osmosis in daily use and give one example of a material used in 

the preparation of membrane.  

 

 

 SECTION E 

 

33. (a) Write the cell reaction and calculate the e.m.f. of the following cell at 298 K:  

Sn (s) | Sn2+ (0·004 M) || H + (0·020 M) | H2 (g) (1 bar) | Pt (s) (Given: Eo 
Sn2+/Sn = – 0·14 V)  

(b) Give reasons:  

(i) On the basis of Eo 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.  

OR  

(a)For the reaction 2AgCl (s) + H2 (g) (1 atm)  2Ag (s) + 2H+ (0·1 M) + 2Cl– (0·1 

M),  

Go = – 43600 J at 25C. Calculate the e.m.f. of the cell. [log 10–n = – n]  

(b) Define fuel cell and write its two advantages. 

 

34. (a) An organic compound (A) having molecular formula C4H8O gives orange red 

precipitate with 2,4-DNP reagent. It does not reduce Tollen’s reagent but gives yellow 

precipitate of iodoform on heating with NaOH and I2. Compound (A) on reduction with 

NaBH4 gives compound (B) which undergoes dehydration reaction on heating with conc. 

H2SO4 to form compound (C). Compound (C) on ozonolysis gives two molecules of 

compound (D). Identify (A), (B), (C) and (D) and write their structures. 

 (b) Give reasons: 

(i) Oxidation of propanal is easier than propanone. 

(ii) α-hydrogen of aldehydes and ketones is acidic in nature. 

                                                    OR  

 

(a) Draw structures of the following derivatives: 

(i) Cyanohydrin of cyclobutanone 

(ii) Hemiacetal of ethanal 



(b) (i) CH3 - CH = CH – CH2 – CN (i) DIBAL-H (ii) H3O+       

(ii) CH3 – CH2 – OH      CrO3                     

      (c) How can you distinguish between propanal and propanone 

 

35. (a) Give reasons for the following:  

(i) Transition elements and their compounds act as catalysts.  

(ii) E value for (Mn2+|Mn) is negative whereas for (Cu2+|Cu) is positive.  

(iii) Actinoids show irregularities in their electronic configuration. 

(b) Describe the oxidising property of KMnO4 in neutral or alkaline medium for its reaction 

with iodide ions and thiosulphate ions.                                                  

OR  

(a) Give reasons:  

(i) Eo value for Mn3+/Mn2+ couple is much more positive than that for Fe3+/Fe2+.  

(ii) Iron has higher enthalpy of atomization than that of copper.  

(iii) Sc3+ is colourless in aqueous solution whereas Ti3+ is coloured. 

(b)Write the balanced ionic equations showing the oxidising action of acidified dichromate 

(Cr2O7
2-) solution with (i) Iron (II) ion and (ii) Tin (II) ion. 

 

________________________________________________________________________________ 


