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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. Which of the following result is formed, when phenol reacts with bromine water? 

a. Brown liquid 

b. Colourless gas 

c. White precipitate 

d. No reaction 

 

2. Which of the following alkyl halides will undergo SN1 reaction most readily? 

a. (CH3)3 C-F 

b. (CH3)3 C-Cl 

c. (CH3)3 C-Br 

d. (CH3)3 C-I 

 

3. What happens to the atomic size of lanthanides as the atomic number increases? 

a. The radius remains unchanged 

b. The radius first increases and then decreases 

c. The radius increases 

d. The radius decreases 

 

4. What effect does temperature have on the half-life of a first-order reaction? 

a. It increases 



b. It decreases 

c. It remains the same 

d. Both increases as well as decreases 

 

5. Which of the following statement is false about a lead storage battery? 

a. It is a primary cell 

b. The cathode is made up of lead (IV) oxide 

c. The anode is made up of lead 

d. The electrolyte used is an aqueous solution of sulphuric acid 

 

*FOR VISUALLY CHALLENGED LEARNERS  

*5. Which of the following statement is true about electrochemical cells? 

a. Cell potential is an extensive property 

b. Cell potential is an intensive property 

c. The Gibbs free energy of an electrochemical cell is an intensive property 

d. Gibbs free energy is undefined for an electrochemical cell 

 

6. In 30 minutes, a first-order reaction is 50% complete. Calculate the amount of time it took 

to complete 87.5% of the reaction. 

a. 30 minutes 

b. 60 minutes 

c. 90 minutes 

d. 120 minutes 

 

7. Identify the name of the reaction, when acetamide is converted into methylamine? 

a. Friedel-Craft’s reaction 

b. Hofmann reaction 

c. Hoffmann bromamide degradation reaction 

d. Hinsberg reaction 

 

8. Which of the following statement is not correct about bonding in coordination 

compounds? 

a. Crystal Field Theory 

b. VSEPR Theory 

c. Valence Bond Theory 

d. Molecular Orbital Theory 



 

9. Which of the following process does not involve in the production of alcohol? 

a. Acid catalysed hydration of alkenes 

b. Free radical halogenation of alkanes 

c. Reduction of aldehydes 

d. Hydroboration-oxidation of alkenes 

 

10. Which of the following reacts with primary amines and can be separated from secondary 

and tertiary amines? 

a. Chloroform alone 

b. Methyl iodide 

c. Chloroform and alcoholic KOH 

d. Zinc dust 

 

11. Which of the following is not an application regarding formaldehyde? 

a. Preservation of biological specimens 

b. Preparation of acetic acid 

c. Silvering of mirrors 

d. Manufacturing of Bakelite 

 

12. Rate law for the reaction A + 2B -----> C is found to be Rate = k[A][B], Concentration 

of reactant ‘B’ is doubled, keeping the concentration of ‘A’ constant, the value of rate 

constant will be _______ 

a.  The same 

b. Doubled 

c. Quadruple 

d. Halved 

 

*FOR VISUALLY CHALLENGED LEARNERS  

*12. Which of the following statements is not correct about order of a reaction? 

a. The order of a reaction can be a fractional number. 

b. Order of a reaction is experimentally determined quantity. 

c. The order of a reaction is always equal to the sum of the stoichiometric coefficients of 

reactants in the balanced chemical equation for a reaction. 

d. The order of a reaction is the sum of the powers of molar concentration of the reactants in 

the rate law expression. 

 

13. Which of the following biologically significant coordination molecule of magnesium 

atom? 



a. Vitamin B12 

b. Haemoglobin 

c. Chlorophyll 

d. Carboxypeptidase-A 

 

14. Which of the following compounds is formed when benzyl alcohol is oxidised with 

KMnO4? 

a. CO2 and H2O 

b. Benzoic acid 

c. Benzaldehyde 

d. Benzophenone 

 

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

Assertion (A): Addition reaction of water to but-1-ene in acidic medium 

yields butan-2-ol 

Reason (R): Addition of water in acidic medium proceeds through the 

formation of primary carbocation. 

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): Vitamin D can be stored in our body. 

Reason (R): Vitamin D is fat soluble vitamin. 

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: Transition metals are good catalysts. 

Reason: V2O5 or Pt is used in the preparation of H2SO4 by contact process. 

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): Acetanilide is less basic than aniline. 

Reason (R): Acetylation of aniline results in decrease of electron density on nitrogen. 

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. 2H2O2 ––––––I-––––––––→ 2H2O + O2  

                    Alkaline medium 

The proposed mechanism is as given below: 

 (1) H2O2 + I– → H2O + IO– (slow)  

(2) H2O2 + IO– → H2O + I– + O2 (fast)  

(i) Write rate law for the reaction.  

(ii) Write the overall order of reaction.  

(iii) Out of steps (1) and (2), which one is rate determining step? 

 

20. Differentiate between the following:  

(i) Amylose and Amylopectin   

(iii) Fibrous proteins and Globular proteins  

                                                   OR  

Write chemical reactions to show that open structure of D-glucose contains the following:  

(i) Straight chain   

(ii) Aldehyde as carbonyl group 

 

21. (a) Out of Chlorobenzene and benzyl chloride, which one gets easily hydrolysed by 

aqueous NaOH and why? 

      (b) Predict the major product formed when 2-Bromopentane reacts with alcoholic KOH. 

 

22. Give the formulae of the following compounds:  

       (a) Potassium tetrahydroxidozincate (II)  

       (b) Hexaammineplatinum (IV) chloride 

 

23. E cell for the given redox reaction is 2.71 V  

       Mg(s) + Cu2+ (0.01 M) –––→ Mg2+ (0.001 M) + Cu(s)  

       Calculate Ecell for the reaction. 

 

24. For the reaction  



       2N2O5 (g) ⎯⎯→ 4NO2 (g) + O2 (g),  

       The rate of formation of NO2 (g) is 2·8  10–3 M s –1.  

       Calculate the rate of disappearance of N2O5 (g). 

 

25. How do you convert the following?  

      (a) Ethanal to Propanone  

      (b) Toluene to Benzoic acid  

                                                  OR  

       Account for the following:  

      (a) Aromatic carboxylic acids do not undergo Friedel-Crafts reaction.  

      (b) pKa value of 4-nitrobenzoic acid is lower than that of benzoic 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), (B) and (C) are three non-cyclic functional isomers of a carbonyl compound with 

molecular formula C4H8O. Isomers (A) and (C) give positive Tollens’ test whereas isomer 

(B) does not give Tollens’ test but gives positive Iodoform test. Isomers (A) and (B) on 

reduction with Zn (Hg)/conc. HCl give the same product (D).  

(a) Write the structures of (A), (B), (C) and (D).  

(b) Out of (A), (B) and (C) isomers, which one is least reactive towards addition of HCN? 

 

27. (a) Write the formula of the following coordination compound: Iron (III) 

hexacyanoferrate (II)  

        (b) What type of isomerism is exhibited by the complex [Co (NH3)5Cl] SO4?  

        (c) Write the hybridisation and number of unpaired electrons in the complex [CoF6] 
3–. 

               (Atomic No. of Co = 27) 

 

28. Give reasons for the following:  

       (a) Measurement of osmotic pressure method is preferred for the determination of molar 

masses of macromolecules such as proteins and polymers.  

       (b) Aquatic animals are more comfortable in cold water than in warm water.  

       (c) Elevation of boiling point of 1 M KCl solution is nearly double than that of 1 M 

sugar solution. 

 

29. (a) Give reasons: 

       (i) (CH3)2NH is more basic than (CH3)3N in an aqueous solution.  

       (ii) Aromatic Diazonium salts are more stable than aliphatic Diazonium salts. 

      (b) Give a simple chemical test to distinguish between Aniline and N, N-dimethyl 

aniline. 

 



30. (i) Out of (CH3 )3C–Br and (CH3 )3C–I, which one is more reactive towards SN 1 and 

why?  

      (ii) Write the product formed when p-nitro Chlorobenzene is heated with aqueous NaOH 

at 443 K    followed by acidification.  

(iii) Why dextro and laevo – rotatory isomers of Butan-2-ol are difficult to separate by 

fractional distillation? 

                                               OR 

(a) Identify the chiral molecule in the following pair:  

(i) 3-methyl butan-2-ol (ii) 2,4-dimethyl butan-3-ol 

(b) Write the structure of the product when Chlorobenzene is treated with methyl chloride in 

the presence of sodium metal and dry ether.  

(c) Write the structure of the alkene formed by dehydrohalogenation of 1-bromo-1-

methylcyclohexane with alcoholic KOH. 

 

  

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. Carbohydrates play a vital role in our daily life. These are classified as monosaccharides, 

oligosaccharides and polysaccharides depending upon the number of smaller molecules on 

hydrolysis. It has been suggested that monosaccharides do not have a free aldehydic or 

ketonic group but have cyclic hemiacetal or hemiketal structures. D-glucose exists in two 

stereo isomeric forms; α-D-glucose and β-D-glucose which have different positions of H 

and OH groups on first carbon atom. Disaccharides such as sucrose, maltose, lactose etc. 

give monosaccharides on hydrolysis. Polysaccharides are starch, cellulose, glycogen having 

molecular formula (C6H10O5) n. 

Answer the following questions:  

(i) What is the name of the linkage which holds together monosaccharide units in 

sucrose? 

(ii) Name the water insoluble component of starch. 

(iii) Why does glucose not give 2, 4-DNP test? 

                                             OR 

 When glucose is heated with methyl alcohol in the presence of dry HCl gas, it forms 

two methyl glycosides. Is it true or false?  

 

32. Two solutions having same osmotic pressure at a given temperature are called isotonic 

solutions. When such solutions are separated by semipermeable membrane, no osmosis 

occurs between them. For example, the osmotic pressure associated with fluid inside the 

blood cell is equivalent to that of 0.9% (mass/volume) sodium chloride solution, called 

normal saline solution and it is safe to inject intravenously. On the other hand, if we place 

the cells in a solution containing more than 0.9% sodium chloride, water will flow out of the 

cells and they would shrink. Such a solution is called hypertonic. If the salt concentration is 



less than 0.9%, the solution is said to be hypotonic. In this case, water will flow into the 

cells if placed in this solution and they would swell.  

Answer the following questions:  

(i) What is meant by isotonic solution? 

(ii) Which concentration of sodium chloride solution is suitable for transfusion into 

blood? 

(iii) If a solution of 3g of sodium chloride dissolved in 500 ml of water is injected 

into the body, what will happen to the blood cells? 

                             OR 

What is the difference between hypertonic solution and hypotonic solution? 

 

 

 SECTION E 

 

33. (a) Calculate G for the reaction  

Zn (s) + Cu2+ (aq) ⎯⎯→ Zn2+ (aq) + Cu (s).  

Given: E for Zn2+/Zn = – 0·76 V and E for Cu2+/Cu = + 0·34 V  

R = 8·314 JK–1 mol–1, F = 96500 C mol–1.  

       (b) Give two advantages of fuel cells.  

OR  

 

(a) Out of the following pairs, predict with reason which pair will allow greater 

conduction of electricity:  

       (i) Silver wire at 30C or Silver wire at 60C.  

(ii) 0·1 M CH3COOH solution or 1 M CH3COOH solution.  

            (iii) KCl solution at 20C or KCl solution at 50C.  

(b) Give two points of differences between electrochemical and electrolytic cells. 

 

34. (a) Complete the following reactions:  

 
(b)  What happens when? 

 (i) Propanone is treated with methyl magnesium iodide and then hydrolysed.  

 (ii) Benzene is treated with CH3COCl in presence of anhydrous AlCl3?  

                           

                                                   OR  

 

(a) Write chemical equations for the following reactions:  

(i) Propanone is treated with dilute Ba (OH)2.  

(ii) Acetophenone is treated with Zn (Hg)/Conc. HCl 

(iii) Benzoyl chloride is hydrogenated in presence of Pd/BaSO4. 

(b) Account for the following:  



(i) Aromatic carboxylic acids do not undergo Friedel-Crafts reaction.  

(ii) pKa value of 4-nitrobenzoic acid is lower than that of benzoic acid. 

 

35. (a) Account for the following:  

(i) Copper (I) compounds are white whereas Copper (II) compounds are coloured.  

(ii) Chromates change their colour when kept in an acidic solution.  

(iii) Zn, Cd, Hg are considered as d-block elements but not as transition elements.  

(b) Calculate the spin-only moment of Co2+ (Z = 27) by writing the electronic configuration 

of Co and Co2+.  

                                                    OR  

(a) Give three points of difference between lanthanoids and actinoids.  

(b) Give reason and select one atom/ion which will exhibit asked property:  

(i) Sc3+ or Cr3+ (Exhibit diamagnetic behaviour) 

(ii) Cr or Cu (High melting and boiling point) 

 

_________________________________________________________________ 


