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¬⁄UËˇÊÊÕË¸ ∑§Ê«U ∑§Ê ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ∑§
◊Èπ-¬Îc∆U ¬⁄U •fl‡ÿ Á‹π¥–

Note / ŸÊ≈U —
(i) Please check that this question paper contains 19 printed pages.

∑Î§¬ÿÊ ¡Ê°ø ∑§⁄U ‹¥ Á∑§ ß‚ ¬˝‡Ÿ-¬òÊ ◊¥  19 ◊ÈÁŒ˝Ã ¬Îc∆U „Ò¥–

(ii) Code number given on the right hand side of the question paper should be written on the

title-page of the answer-book by the candidate.

¬˝‡Ÿ-¬òÊ ◊¥ ŒÊÁ„Ÿ „ÊÕ ∑§Ë •Ê⁄U ÁŒ∞ ª∞ ∑§Ê«U Ÿê’⁄U ∑§Ê ¿UÊòÊ ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ∑§ ◊Èπ-¬Îc∆U ¬⁄U Á‹π¥–

(iii) Please check that this question paper contains 33 questions.

∑Î§¬ÿÊ ¡Ê°ø ∑§⁄U ‹¥ Á∑§ ß‚ ¬˝‡Ÿ-¬òÊ ◊¥ 33 ¬˝‡Ÿ „Ò¥–

(iv) Please write down the Serial Number of the question in the answer-book before

attempting it.

∑Î§¬ÿÊ ¬˝‡Ÿ ∑§Ê ©ûÊ⁄ Á‹πŸÊ ‡ÊÈM§ ∑§⁄UŸ ‚ ¬„‹, ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ¬˝‡Ÿ ∑§Ê ∑˝§◊Ê¥∑§ •fl‡ÿ Á‹π¥–U
(v) 15 minutes time has been allotted to read this question paper.  The question paper will be

distributed at 10— 15 a.m. From 10— 15 a.m. to 10— 30 a.m., the students will read the question

paper only and will not write any answer in the answer-book during this period.

ß‚ ¬˝‡Ÿ-¬òÊ ∑§Ê ¬…∏Ÿ ∑§ Á‹∞ 15 Á◊Ÿ≈U ∑§Ê ‚◊ÿ ÁŒÿÊ ªÿÊ „Ò–  ¬˝‡Ÿ-¬òÊ ∑§Ê ÁflÃ⁄UáÊ ¬ÍflÊ¸q ◊¥ 10— 15  ’¡
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(vi) This question paper comprises of five sections - Section - A, Section - B, Section - C,
Section - D and Section - E.  All questions are compulsory.

¬˝‡Ÿ-¬òÊ ∑§Ê ¬Ê°ø π¥«UÊ¥ ◊¥ Áfl÷ÊÁ¡Ã Á∑§ÿÊ ªÿÊ „Ò - π¥«U - ∑§, π¥«U - π, π¥«U - ª, π¥«U - ÉÊ ∞fl¥
π¥«U - æ§–  ‚÷Ë ¬˝‡Ÿ ∑§⁄UŸ •ÁŸflÊÿ¸ „Ò¥–

(vii) Section - A  Question No. 1 to 16 are Multiple choice questions, carrying 1 mark each.

π¥«U - ∑§ ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ 16 Ã∑§ ’„ÈÁfl∑§À¬Ëÿ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥, ¬˝àÿ∑§ ¬˝‡Ÿ 1 •¥∑§ ∑§Ê „Ò–
(viii) Section -B  Question No. 17 to 21 are very short answer (VSA) type questions, carrying

2 marks each.

π¥«U - π ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 17 ‚ 21 Ã∑§ •ÁÃ‹ÉÊÈ©ûÊ⁄UËÿ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 2 •¥∑§ ∑§Ê „Ò–
(ix) Section - C  Question No. 22 to 28 are short answer type questions, carrying 3 marks each.

π¥«U - ª ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 22 ‚ 28 Ã∑§ ‹ÉÊÈ ©ûÊ⁄UËÿ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 3 •¥∑§ ∑§Ê „Ò–
(x) Section - D Question No. 29 and Question no. 30 are case-based type questions, carrying

4 marks each.

π¥«U  - ÉÊ  ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 29 ∞fl¥ ¬˝‡Ÿ ‚¥ÅÿÊ 30 ∑§‚ •ÊœÊÁ⁄UÃ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥– ¬˝àÿ∑§ ¬˝‡Ÿ 4 •¥∑§ ∑§Ê
„Ò–

(xi) Section - E Question No. 31 to 33 are long answer type questions, carrying 5 marks each.

π¥«U-æ§  ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 31 ‚ 33 Ã∑§ ŒËÉÊ¸©ûÊ⁄UËÿ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥, ¬˝àÿ∑§ ¬˝‡Ÿ 5•¥∑§ ∑§Ê „Ò–
(xii) Answer should be in brief and to the point.

©ûÊ⁄U ‚¥ÁˇÊåÃ ÃÕÊ Á’¥ŒÈflÊ⁄U „ÊŸÊ øÊÁ„∞–
(xiii) There is no overall choice in the question paper.  However, internal choice has been provided

in some questions in some sections.  Only one of the choices in such questions have to be
attempted.

¬˝‡Ÿ-¬òÊ ◊¥ ‚◊ª˝ ¬⁄U ∑§Êß¸ Áfl∑§À¬ Ÿ„Ë¥ „Ò– ÃÕÊÁ¬, ∑È§¿U π¥«UÊ¥ ◊¥ ∑È§¿U ¬˝‡ŸÊ¥ ◊¥ •Ê¥ÃÁ⁄U∑§ Áfl∑§À¬ ÁŒ∞ ª∞ „Ò¥–
∞‚ ¬˝‡ŸÊ¥ ◊¥ ∑§fl‹ ∞∑§ „Ë Áfl∑§À¬ ∑§Ê ©ûÊ⁄U Á‹Áπ∞–

(xiv) Use of log tables and calculators is not allowed.

‹ÊÚª ≈U’‹ ∞fl¥ ∑Ò§À∑È§‹≈U⁄U ∑§ ©¬ÿÊª ∑§Ë •ŸÈ◊ÁÃ Ÿ„Ë¥ „Ò–

(xv) Wherever necessary, neat and properly labelled diagrams should be drawn.

¡„Ê° ÷Ë •Êfl‡ÿ∑§ „Ê, ‚Ê»§-‚ÈÕ⁄U •ÊÒ⁄U ©ÁøÃ M§¬ ‚ ŸÊ◊Ê¥Á∑§Ã ÁøòÊ ’ŸÊ∞ ¡ÊŸ øÊÁ„∞–
(xvi) In addition to this, separate instructions are given with each question wherever necessary.

ß‚∑§ •ÁÃÁ⁄UÄÃ, •Êfl‡ÿ∑§ÃÊŸÈ‚Ê⁄U, ¬˝‡Ÿ ∑§ ‚ÊÕ ÿÕÊÁøÃ ÁŸŒ¸‡Ê ÁŒ∞ ª∞ „Ò¥–
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SECTION - A / πá«§- ∑§

1. What are the values of the Van’t Hoff factor for K4[Fe(CN)6] and BaCl2 ?

(a) 10 and 3 (b) 5 and 3 (c) 4 and 2 (d) 5 and 2

K4[Fe(CN)6] ∞fl¥ BaCl2 ∑§ Á‹∞ flÊã≈U „ÊÚ»§ ªÈáÊ∑§ ∑§ ◊ÊŸ ÄÿÊ „Ò¥?

(a) 10 •ÊÒ⁄U 3 (b) 5 •ÊÒ⁄U 3 (c) 4 •ÊÒ⁄U 2 (d) 5 •ÊÒ⁄U 2

2. A voltaic cell is set up at 258C with the following half cells :

Al|Al3+ (0.0001 M) and Ni|Ni2+ (0.05 M) . 3 2

0 0

Al Al Ni Ni
E  1.67 V, E  0.25 V

 
 
 

 

+ +� �
=− =−

What is the correct equation for the reactions at cathode ?

(a)
3

    
(aq)

A 3e A (s)l l→
+ −
+ (b)

3
      (s) (aq)

A A 3el l→
+ −
+

(c)
2      
(aq)

Ni 2e Ni(s)+ −
+ → (d)

2      
(aq)

Ni e Ni(s)+ −
− →

ÁŸêŸÁ‹ÁπÃ •œ¸ ‚‹Ê¥ ∑§ ‚ÊÕ 258C ¬⁄U ∞∑§ flÊÀ≈UËÿ ‚‹ SÕÊÁ¬Ã Á∑§ÿÊ ¡ÊÃÊ „Ò —

Al|Al3+ (0.0001 M) ∞fl¥ Ni|Ni2+ (0.05 M) . 3 2

0 0

Al Al Ni Ni
E  1.67 V, E  0.25 V

 
 
 

 

+ +� �
=− =−

∑Ò§ÕÊ«U ¬⁄U •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ ‚„Ë ‚◊Ë∑§⁄UáÊ ÄÿÊ „Ò?

(a)
3

    
(aq)

A 3e A (s)l l→
+ −
+ (b)

3
      (s) (aq)

A A 3el l→
+ −
+

(c)
2      
(aq)

Ni 2e Ni(s)+ −
+ → (d)

2      
(aq)

Ni e Ni(s)+ −
− →

3. The unit of rate constant depends upon the :

(a) Molecularity of the reaction

(b) Activation energy of the reaction

(c) Order of the reaction

(d) Temperature of the reaction

flªÁSÕ⁄UÊ¥∑§ ∑§Ë ß∑§Êß¸ ÁŸ÷¸⁄U ∑§⁄UÃË „Ò —

(a) •Á÷Á∑˝§ÿÊ ∑§Ë •ÊÁáfl∑§ÃÊ

(b) •Á÷Á∑˝§ÿÊ ∑§Ë ‚Á∑˝§ÿáÊ ™§¡Ê¸

(c) •Á÷Á∑˝§ÿÊ ∑§Ë ∑§ÊÁ≈U

(d) •Á÷Á∑˝§ÿÊ ∑§Ê ÃÊ¬

1

1

1
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4. Interstitial compounds are formed when small atoms are trapped inside the crystal
lattice of metals.  Which of the following is not a characteristic property of
interstitial compounds ?

(a) They have high melting points in comparison of pure metals.

(b) They are very hard

(c) They retain metallic conductivity

(d) They are chemically very reactive

¡’ (‚¥∑˝§◊áÊ) œÊÃÈ•Ê¥ ∑§ Á∑˝§S≈U‹ ¡Ê‹∑§ ∑§ ÷ËÃ⁄U ¿UÊ≈U •Ê∑§Ê⁄U flÊ‹ ¬⁄U◊ÊáÊÈ ‚¥¬ÊÁ‡Ê¸Ã „Ê ¡ÊÃ „Ò¥ ÃÊ
•¥Ã⁄UÊ∑§Ê‡ÊË ÿÊÒÁª∑§Ê¥ ∑§Ë ⁄UøŸÊ „ÊÃË „Ò–  ÁŸêŸÁ‹ÁπÃ ◊¥ ∑§ÊÒŸ ‚Ê •Á÷‹ˇÊáÊ •¥Ã⁄UÊ∑§Ê‡ÊË ÿÊÒÁª∑§Ê
∑§Ê/∑§ •Á÷‹ˇÊáÊ Ÿ„Ë¥ „Ò/„Ò¥?

(a) ‡ÊÈh œÊÃÈ•Ê¥ ∑§Ë ÃÈ‹ŸÊ ◊¥ ßŸ∑§ ª‹ŸÊ¥∑§ ©ìÊ „ÊÃ „Ò¥–

(b) ÿ •ÁÃ ∑§∆UÊ⁄U „ÊÃ „Ò¥–

(c) ßŸ◊¥ œÊÁàfl∑§ øÊ‹∑§ÃÊ ‚È⁄UÁˇÊÃ ⁄U„ÃË „Ò¥–

(d) ⁄UÊ‚ÊÿÁŸ∑§ M§¬ ‚ ÿ •ÁÃ ‚Á∑˝§ÿ „ÊÃ „Ò¥–

5. When 1 mole of CrCl3⋅6H2O is treated with excess of AgNO3, 3 moles of AgCl are
obtained.  The formula of complex is :

(a) [CrCl3(H2O)3]. 3H2O

(b) [CrCl2(H2O)4] Cl.2H2O

(c) [CrCl(H2O)5] Cl2.H2O

(d) [Cr(H2O)6 ] Cl3

¡’ 1 ◊Ê‹ CrCl3⋅6H2O ∑§Ê AgNO3 ∑§ •ÊÁœÄÿ ◊¥ •Á÷∑Î§Ã ∑§⁄UÊÿÊ ¡ÊÃÊ „Ò, ÃÊ AgCl ∑§ 3 ◊Ê‹
¬˝ÊåÃ „ÊÃ „Ò–  ‚¥∑È§‹ ∑§Ê ‚ÍòÊ „Ò —

(a) [CrCl3(H2O)3]. 3H2O

(b) [CrCl2(H2O)4] Cl.2H2O

(c) [CrCl(H2O)5] Cl2.H2O

(d) [Cr(H2O)6 ] Cl3

1

1
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6. Which of the following alcohols will yield the corresponding alkyl halide (alkyl
chloride) on reaction with concentrated HCl at room temperature ?

(a) CH3CH2CH2OH

(b)

(c)

(d)

ÁŸêŸÁ‹ÁπÃ ◊¥ ∑§ÊÒŸ ‚Ê ∞À∑§Ê„ÊÚ‹ ∑§◊⁄U ∑§ ÃÊ¬ ¬⁄U ‚ÊãŒ˝ HCl ‚ •Á÷Á∑˝§ÿÊ ∑§⁄UŸ ¬⁄U ‚¥ªÃ ∞ÁÀ∑§‹
„Ò‹Êß«U (∞ÁÀ∑§‹ Ä‹Ê⁄UÊß«U) ©à¬ÛÊ ∑§⁄UÃÊ „Ò?
(a) CH3CH2CH2OH

(b)

(c)

(d)

7. Compounds A and C in the following reaction are : 1

3 2 4

3

(i) CH MgBr H SO , Hydroboration
      3 Oxidation(ii) H O

CH CHO A B C→ → →
+

∆

(a) Identical (b) Position isomers (Positional)

(c) Functional group isomers (d) Optical isomers

ÁŸêŸÁ‹ÁπÃ •Á÷Á∑˝§ÿÊ ◊¥ ÿÊÒÁª∑§ A •ÊÒ⁄U C „Ò —

3 2 4

3

(i) CH MgBr H SO , 
      3 (ii) H O

CH CHO A B C→ → →
+

∆ „Êß«U˛UÊ’Ê⁄UÊÚ⁄UŸ
•ÊÚÄ§ ‚Ë∑§⁄UáÊ

(a) ‚◊ÊŸ (b) ÁSÕÃËÿ ‚◊ÊflÿflË

(c) Á∑˝§ÿÊà◊∑§ ‚◊Í„ ‚◊ÊflÿflË (d) œ˝ÈfláÊ ‚◊ÊflÿflË

1
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8. Which of the following reactions of glucose can be explained only by its cyclic
structure ?

(a) Glucose forms pentaacetate

(b) Glucose reacts with hydroxyl amine to form an oxime

(c) Pentaacetate of glucose does not react with hydroxyl amine

(d) Glucose is oxidised by nitric acid to gluconic acid

ÁŸêŸÁ‹ÁπÃ ◊¥ Ç‹Í∑§Ê‚ ∑§Ë ∑§ÊÒŸ ‚Ë •Á÷Á∑˝§ÿÊ ∑§fl‹ ©‚∑§ ø∑˝§Ëÿ ‚¥⁄UøŸÊ mÊ⁄UÊ flÁáÊ¸Ã ∑§Ë ¡Ê ‚∑§ÃË
„Ò?

(a) Ç‹Í∑§Ê‚ ¬ã≈UÊ∞‚Ë≈U≈U ’ŸÊÃÊ „Ò–

(b) Ç‹Í∑§Ê‚, „Êß«Ú˛UÊÁÄ‚‹ ∞◊ËŸ ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ ∑§⁄UŸ ¬⁄U •ÊÚÁÄ‚◊ ’ŸÊÃÊ „Ò–

(c) Ç‹Í∑§Ê‚ ∑§Ê ¬ã≈UÊ∞‚Ë≈U≈U, „Êß«˛UÊÚÁÄ‚‹ ∞◊ËŸ ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ Ÿ„Ë¥ ∑§⁄UÃÊ–

(d) Ç‹Í∑§Ê‚, ŸÊßÁ≈˛U∑§ •ê‹ mÊ⁄UÊ Ç‹Í∑§ÊÁŸ∑§ •ê‹ ◊¥ •ÊÚÄ‚Ë∑Î§Ã „ÊÃÊ „Ò–

9. The Osmotic pressure of 5% (m/v) solution of urea, sucrose, glycerol and fructose
are π1, π2, π3 and π4 respectively and their respective molar masses are 60 g/mol,
342 g/mol, 92 g/mol and 180 g/mol.  The correct decreasing order of their osmotic
pressure is :

(a) π1 > π2  > π3 > π4 (b) π1 > π3  > π4 > π2

(c) π1 > π4  > π2 > π3 (d) π2 > π4  > π3 > π1

ÿÍÁ⁄UÿÊ, ‚È∑˝§Ê‚, ÁÇ‹‚⁄UÊÚ‹ ∞fl¥ »˝§Ä≈UÊ‚ ∑§ 5% (m/v) Áfl‹ÿŸÊ¥ ∑§ ¬⁄UÊ‚⁄UáÊ ŒÊ’ π1, π2, π3 ∞fl¥ π4 „Ò¥
•ÊÒ⁄U ©Ÿ∑§ •ÊÁáfl∑§ Œ˝√ÿ◊ÊŸ ∑˝§◊‡Ê— 60 g/mol, 342 g/mol, 92 g/mol ∞fl¥ 180 g/mol „Ò¥–  ©Ÿ∑§
¬⁄UÊ‚⁄UáÊ ŒÊ’ ∑§Ê ‚„Ë ÉÊ≈UÃÊ ∑˝§◊ „Ò —

(a) π1 > π2  > π3 > π4 (b) π1 > π3  > π4 > π2

(c) π1 > π4  > π2 > π3 (d) π2 > π4  > π3 > π1

1

1
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10. Proteins are found to have two different types of secondary structures viz. α-helix
and β-pleated sheet structure. α-helix structure of protein is stabilized by :

(a) Peptide bonds (b) Glycosidic bonds

(c) Hydrogen bonds (d) Phosphodiester bonds

¬˝Ê≈UËŸ ŒÊ Á÷ÛÊ ¬˝∑§Ê⁄U ∑§Ë ‚¥⁄UøŸÊ•Ê¥ ◊¥ Áfll◊ÊŸ „ÊÃË „Ò - α-„Á‹Ä‚ ÃÕÊ β-å‹Ë≈U«U ‡ÊË≈U ‚¥⁄UøŸÊ–  ¬˝Ê≈UËŸ
∑§Ë α-„ÁÀÄ‚ ‚¥⁄UøŸÊ ∑§Ê SÕÊÁÿàfl ÁŒÿÊ ¡ÊÃÊ „Ò —

(a) ¬å≈UÊß«U •Ê’¥œ (b) Ç‹Êß∑§Ê‚ÊßÁ«U∑§ •Ê’¥œ

(c) „Êß«˛UÊ¡Ÿ •Ê’¥œ (d) $»§ÊÚS$»§Ê«UÊß∞S≈U⁄U •Ê’¥œ

11. Which of the following compound will react with sodium hydroxide solution in
water ?

(a) Phenol (b) Benzyl alcohol

(c) Tertiary butyl alcohol (d) Ethyl alcohol

ÁŸêŸÁ‹ÁπÃ ÿÊÒÁª∑§Ê¥ ◊¥ ‚ ∑§ÊÒŸ ‚ÊÁ«Uÿ◊ „Êß«˛UÊÚÄ‚Êß«U ∑§Ê ¬ÊŸË (¡‹) ◊¥ ’Ÿ Áfl‹ÿŸ ∑§ ‚ÊÕ
•Á÷Á∑˝§ÿÊ ∑§⁄UÃÊ „Ò?

(a) $»§ËŸÊÚ‹ (b) ’Òã¡‹ ∞À∑§Ê„ÊÚ‹

(c) ÃÎÃËÿ∑§ éÿÍ≈UÊß‹ ∞À∑§Ê„ÊÚ‹ (d) ∞ÁÕ‹ ∞À∑§Ê„ÊÚ‹

12. Which of the following acids is a vitamin ?

(a) Aspartic acid (b) Ascorbic acid

(c) Adipic acid (d) Saccharic acid

ÁŸêŸÁ‹ÁπÃ •ê‹Ê¥ ◊¥ ∑§ÊÒŸ Áfl≈UÊÁ◊Ÿ „Ò?

(a) ∞S¬ÊÁ≈¸U∑§ •ê‹ (b) ∞S∑§ÊÁ’¸∑§ •ê‹

(c) ∞Á«UÁ¬∑§ •ê‹ (d) ‚Ò∑§⁄UË∑§ •ê‹

1

1

1
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For Question Number 13 to 16 , Two statements are given, one labelled as
Assertion (A) and the other labelled as Reason (R).  Select the correct answer to these
questions from the codes (a), (b), (c) and (d) as given below.

(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.

¬˝‡Ÿ ‚¥ÅÿÊ 13 ‚ 16 ∑§ Á‹∞, ŒÊ ∑§ÕŸ ÁŒ∞ ª∞ „Ò¥- Á¡Ÿ◊¥ ∞∑§ ∑§Ê •Á÷∑§ÕŸ (A) ÃÕÊ ŒÍ‚⁄U ∑§Ê ∑§Ê⁄UáÊ (R)
mÊ⁄UÊ •¥Á∑§Ã Á∑§ÿÊ ªÿÊ „Ò–  ßŸ ¬˝‡ŸÊ¥ ∑§ ‚„Ë ©ûÊ⁄U ŸËø ÁŒ∞ ª∞ ∑§Ê«UÊ¥ (a), (b), (c) •ÊÒ⁄U (d) ◊¥ ‚ øÈŸ∑§⁄U
Á‹Áπ∞ —

(a) •Á÷∑§ÕŸ (A) •ÊÒ⁄U ∑§Ê⁄UáÊ (R) ŒÊŸÊ¥ ‚„Ë „Ò¥ •ÊÒ⁄U ∑§Ê⁄UáÊ (R), •Á÷∑§ÕŸ (A) ∑§Ë ‚„Ë √ÿÊÅÿÊ ∑§⁄UÃÊ
„Ò–

(b) •Á÷∑§ÕŸ (A) •ÊÒ⁄U ∑§Ê⁄UáÊ (R) ŒÊŸÊ¥ ‚„Ë „Ò¥, ¬⁄UãÃÈ ∑§Ê⁄UáÊ (R) •Á÷∑§ÕŸ (A) ∑§Ë ‚„Ë √ÿÊÅÿÊ Ÿ„Ë¥
∑§⁄UÃÊ „Ò–

(c) •Á÷∑§ÕŸ (A) ‚„Ë „Ò, ¬⁄UãÃÈ ∑§Ê⁄UáÊ (R) ª‹Ã „Ò–

(d) •Á÷∑§ÕŸ (A) ª‹Ã „Ò, ¬⁄UãÃÈ ∑§Ê⁄UáÊ (R) ‚„Ë „Ò–

13. Assertion (A) : For a first order reaction, rate of reaction doubles when
concentration of reactant is doubled.

Reason (R) : Rate constant also doubles with a twice increase in the
concentration of reactant.

•Á÷∑§ÕŸ (A) : ¬˝Õ◊ ∑§ÊÁ≈U ∑§Ë •Á÷Á∑˝§ÿÊ ∑§ •Á÷∑§Ê⁄U∑§ ∑§Ë ‚Ê¥Œ˝ÃÊ ∑§Ê ŒÊªÈŸÊ ∑§⁄UŸ ¬⁄U
•Á÷Á∑˝§ÿÊ flª ŒÊªÈŸÊ „Ê ¡ÊÃÊ „Ò–

∑§Ê⁄UáÊ (R) : •Á÷∑§Ê⁄U∑§ ∑§Ë ‚Ê¥Œ˝ÃÊ ∑§Ê ŒÊªÈŸÊ ’…∏ÊŸ ¬⁄U flª ÁSÕ⁄UÊ¥∑§ ÷Ë ŒÊªÈŸÊ „Ê ¡ÊÃÊ „Ò–

1
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14. Assertion (A) : In the diamagnetic octahedral complex, [Co(NH3)6]
3+, the

cobalt ion is in +3 oxidation state.

Reason (R) : Six pairs of electrons, one from each NH3 molecule, occupy
the six hybrid orbitals.

•Á÷∑§ÕŸ (A) : ¬˝ÁÃøÈê’∑§Ëÿ •c≈U»§‹∑§Ëÿ ‚¥∑È§‹ [Co(NH3)6]
3+ ◊¥, ∑§Ê’ÊÀ≈U •ÊÿŸ +3

•ÊÚÄ‚Ë∑§⁄UáÊ •flSÕÊ ◊¥ „Ò¥–

∑§Ê⁄UáÊ (R) : ¿U— NH3 •áÊÈ•Ê¥ ◊¥ ¬˝àÿ∑§ ∑§Ê ∞∑§ ß‹Ä≈˛UÊÚŸ ÿÈª‹ ¿U— ‚¥∑§Á⁄UÃ ∑§ˇÊ∑§Ê¥ ◊¥
SÕÊŸ ª˝„áÊ ∑§⁄UÃÊ „Ò–

15. Assertion (A) : Phenol is more reactive than benzene towards electrophilic
substitution reaction.

Reason (R) : In phenol, the intermediate carbocation is more resonance
stabilized.

•Á÷∑§ÕŸ (A) : ß‹Ä≈˛UÊÚŸ⁄UÊªË ¬˝ÁÃSÕÊ¬Ÿ •Á÷Á∑˝§ÿÊ•Ê¥ ∑§ ¬˝ÁÃ $»§ËŸÊÚ‹ ’Òã¡ËŸ ∑§Ë ÃÈ‹ŸÊ ◊¥
•Áœ∑§ ‚Á∑˝§ÿ „Ò–

∑§Ê⁄UáÊ (R) : $»§ËŸÊÚ‹ ◊¥, ◊äÿflÃË¸ ∑§Ê’Ê¸∑Ò§≈UÊÿŸ •ŸÈŸÊŒ ∑§ ¬˝ÁÃ •Áœ∑§ SÕÊÁÿàfl ◊¥ „Ò–

16. Assertion (A) : Maltose is a reducing sugar, one molecule of which gives two
molecules of D-glucose on hydrolysis.

Reason (R) : Maltose has a 1,4 β-glycosidic linkage.

•Á÷∑§ÕŸ (A) — ◊ÊÀ≈UÊ‚ ∞∑§ •¬øÊÿË ‡Ê∑¸§⁄UÊ „Ò, Á¡‚∑§Ê ∞∑§ •áÊÈ ¡‹ •¬ÉÊ≈UŸ mÊ⁄UÊ
D-Ç‹Í∑§Ê‚ ∑§ ŒÊ •áÊÈ•Ê¥ ∑§Ê ŒÃÊ „Ò–

∑§Ê⁄UáÊ (R) — ◊ÊÀ≈UÊ‚ ◊¥ ∞∑§ 1,4 β-Ç‹Êß∑§Ê‚Êß«UË∑§ ’¥œ „ÊÃÊ „Ò–

SECTION - B / πá«U - π

17. State Henry’s Law.  Why are the tanks used by the scuba divers are filled with air
diluted with Helium ?

„Ÿ⁄UË ∑§Ê ÁŸÿ◊ Á‹Áπ∞–  S∑Í§’Ê ªÊÃÊπÊ⁄UÊ¥ mÊ⁄UÊ ¬˝ÿÊª ◊¥ ‹Ê∞ ¡ÊŸ flÊ‹ ≈Ò¥U∑§ „ËÁ‹ÿ◊ ‚ ÃŸÈ∑Î§Ã „flÊ
∑§ ‚ÊÕ ÄÿÊ¥ ÷⁄U „ÊÃ „Ò¥?

1

1

1

2
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18. For a reaction, the energy of activation is zero.  What is the value of rate constant
at 300 K, if k=1.6×106 sec−1 at 280 K ?  [R=8.314 Jk−1mol−1]

OR

Answer the following questions on the basis of given plot of potential energy Vs
reaction coordinate for the given reaction as mentioned below R → P.

(i) What is the threshold energy for the Reaction ?

(ii) What is the activation energy for the forward reaction ?

(iii) What is the activation energy for the back-ward reaction ?

(iv) What is the enthalpy change for the forward reaction ?

Á∑§‚Ë •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ ‚Á∑˝§ÿáÊ ™§¡Ê¸ ‡ÊÍãÿ „Ò–  ÿÁŒ 280 K ¬⁄U k=1.6×106 sec−1 „Ò ÃÊ
300 K ¬⁄U flª ÁSÕ⁄UÊ¥∑§ ÄÿÊ „ÊªÊ? [R=8.314 Jk−1mol−1]

•ÕflÊ

ŸËø ŒË ªß¸ •Á÷Á∑˝§ÿÊ R → P ∑§ Á‹∞, ÁSÕÁÃ¡ ™§¡Ê¸ ∞fl¥ •Á÷Á∑˝§ÿÊ ÁŸŒ¸‡ÊÊ¥∑§ ∑§ ◊äÿ •Ê‹π ∑§
•ÊœÊ⁄U ¬⁄U ÁŸêŸÁ‹ÁπÃ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒËÁ¡∞–

(i) •Á÷Á∑˝§ÿÊ ∑§Ë Œ„‹Ë ™§¡Ê¸ ÄÿÊ „Ò?

(ii) •ª˝ •Á÷Á∑˝§ÿÊ ∑§Ë ‚Á∑˝§ÿáÊ ™§¡Ê¸ ÄÿÊ „Ò?

(iii) ¬˝ÃË¬ •Á÷Á∑˝§ÿÊ ∑§Ë ‚Á∑˝§ÿáÊ ™§¡Ê¸ ÄÿÊ „Ò?

(iv) •ª˝ •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ ∞ãÕÒÀ¬Ë ◊¥ ÄÿÊ ¬Á⁄UflÃ¸Ÿ „ÊªÊ?

2
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19. Write structures of main compounds A and B in each of the following reactions :

(i)
3 4

3

CH MgBr LiAlH
    3 2 H O

CH CH CN A B→ →
+

(ii)

ÁŸêŸÁ‹ÁπÃ ¬˝àÿ∑§ •Á÷Á∑˝§ÿÊ ◊¥ ◊ÈÅÿ ÿÊÒÁª∑§ A ÃÕÊ B ∑§Ë ‚¥⁄UøŸÊ Á‹Áπ∞–

(i)
3 4

3

CH MgBr LiAlH
    3 2 H O

CH CH CN A B→ →
+

(ii)

20. Consider the standard electrode potential values (M2+/M) of the elements of the
first transition series :

Ti V Cr Mn Fe Co Ni Cu Zn

(−1.63 −1.18 −0.90 −1.18 −0.44 −0.28 −0.25 +0.34 −0.76 Volts)

Explain :

(i) E8 Value of copper is positive.

(ii) E8 Value of Mn is more negative as expected from the trend.

¬˝Õ◊ ‚¥∑˝§◊áÊ üÊáÊË ∑§ ÃàflÊ¥ ∑§Ê ◊ÊŸ∑§ ß‹Ä≈˛UÊ«U  Áfl÷fl (M2+/M) „Ò —

Ti V Cr Mn Fe Co Ni Cu Zn

(−1.63 −1.18 −0.90 −1.18 −0.44 −0.28 −0.25 +0.34 −0.76 Volts)

√ÿÊÅÿÊ ∑§ËÁ¡∞–

(i) ∑§ÊÚ¬⁄U ∑§Ê E8 ◊ÊŸ œŸÊà◊∑§ „Ò–

(ii) Mn ∑§ E8 ∑§Ê ◊ÊŸ •ŸÈ◊ÊÁŸÃ ¬˝ø‹Ÿ ◊ÊŸ ‚ •Áœ∑§ ´§áÊÊà◊∑§ „Ò–

2

2
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21. Give Reasons :

(i) C−Cl bond length of chlorobenzene is shorter than C−Cl bond length in
CH3−Cl.

(ii) SN1 reactions are accompanied by racemisation in optically active alkyl
halide.

∑§Ê⁄UáÊ ŒËÁ¡∞ —

(i) Ä‹Ê⁄UÊ’ã$¡ËŸ ◊¥ C−Cl ’¥œ ∑§Ë ‹¥’Êß¸ CH3−Cl ◊¥ C−Cl ’¥œ ∑§Ë ‹ê’Êß¸ ‚ ¿UÊ≈UË „Ò–

(ii) œ˝ÈfláÊ ÉÊÍáÊ¸∑§ ∞ÁÀ∑§‹ „Ò‹Êß«U ∑§ Á‹∞ SN1 •Á÷Á∑˝§ÿÊ ⁄UÁ‚◊Ë∑§⁄UáÊ ∑§ ‚ÊÕ ‚ê¬ÛÊ „ÊÃË „Ò–

SECTION - C / πá«U  - ª

22. (i) Write one structural difference between amylose and amylopectin.

(ii) Write the name of protein and its type present in muscles.

(iii) α-amino acids have high melting points.  Give reason.

(i) ∞◊Êß‹Ê$¡ ÃÕÊ ∞◊Êß‹Ê¬ÁÄ≈UŸ ◊¥ ∞∑§ ‚¥⁄UøŸÊà◊∑§ •ãÃ⁄U Á‹Áπ∞–

(ii) ¬Á‡ÊÿÊ¥ ◊¥ ©¬ÁSÕÃ ¬˝Ê≈UËŸ ∑§Ê ŸÊ◊ ∞fl¥ ©‚∑§ ¬˝∑§Ê⁄U ∑§Ê Á‹Áπ∞–

(iii) ∑§Ê⁄UáÊ ŒËÁ¡∞ Á∑§ α-∞◊ËŸÊ •ê‹Ê¥ ∑§Ê ª‹ŸÊ¥∑§ ©ìÊ „ÊÃÊ „Ò–

23. Calculate the freezing point of a solution when 3g of CaCl2
(Molar mass=111 g/mol) was dissolved in 100 g of water, assuming CaCl2
undergoes complete ionisation.

(kf  for water=1.86 K kg mol−1)

¡’ 3 g CaCl2 (◊Ê‹⁄U Œ˝√ÿ◊ÊŸ=111 g/mol) ∑§Ê 100 g ¡‹ ◊¥ ÉÊÊ‹Ê ¡ÊÃÊ „Ò •ÊÒ⁄U ÿ„ ◊ÊŸÊ
¡Ê∞ Á∑§ CaCl2 ∑§Ê ¬ÍáÊ¸ •ÊÿŸË∑§⁄UáÊ „Ê ¡Ê∞ªÊ, ÃÊ ß‚∑§ ¡‹Ëÿ Áfl‹ÿŸ ∑§ Á„◊Ê¥∑§ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞–

(¡‹ ∑§ Á‹∞ kf =1.86 K kg mol−1)

3x1

2

3
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24. (i) A first order reaction is 75% completed in 40 minutes.  Calculate its half life
(t1/2) [log2=0.3010, log4=0.6021]

(ii) Predict the order of reaction in the given plot :

(i) ¬˝Õ◊ ∑§ÊÁ≈U ∑§Ë •Á÷Á∑˝§ÿÊ 40 Á◊Ÿ≈U ◊¥ 75% ¬ÍáÊ¸ „ÊÃË „Ò–  ß‚ •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ •œÊ¸ÿÈ
(t1/2) ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞–  [log2=0.3010, log4=0.6021]

(ii) ÁŒ∞ ª∞ •Ê‹π ◊¥ •Á÷Á∑˝§ÿÊ ∑§Ë ∑§ÊÁ≈U ∑§Ê •ŸÈ◊ÊŸ ‹ªÊß∞–

25. Represent the cell in which the following reaction takes place. 3

Mg(s)+2Ag+(0.0001 M) → Mg2+(0.130 M)+2Ag(s)

Calculate its E(cell) if  
cell

E  3.17 V
�
=

ÁŸêŸÁ‹ÁπÃ •Á÷Á∑˝§ÿÊ flÊ‹ ‚‹ ∑§Ê ÁŸL§Á¬Ã ∑§ËÁ¡∞–

Mg(s)+2Ag+(0.0001 M) → Mg2+(0.130 M)+2Ag(s)

ß‚∑§ E(‚‹) ∑§Ê ¬Á⁄U∑§‹Ÿ ∑§ËÁ¡∞ ÿÁŒ  E  3.17 V
�
=(‚‹)

2

1
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26. Write the mechanism of acid dehydration of ethanol to yield diethyl ether.

OR

Give a chemical reaction to synthesise :

(i) 1-phenylethanol from a suitable alkene.

(ii) Cyclohexyl methanol using an alkyl halide by an SN2 reaction.

(iii) Pentan-1-ol using a suitable alkyl halide.

∞ÕŸÊÚ‹ ∑§ •ê‹Ëÿ ÁŸ¡¸‹Ÿ ‚ «UÊß¸∞ÁÕ‹ß¸Õ⁄U ¬˝ÊåÃ ∑§⁄UŸ ∑§Ë Á∑˝§ÿÊÁflÁœ Á‹Áπ∞–

•ÕflÊ

∞∑§ ⁄UÊ‚ÊÿÁŸ∑§ ‚◊Ë∑§⁄UáÊ Á‹Áπ∞ Á¡‚∑§ mÊ⁄UÊ ‚¥‡‹·áÊ „ÊÃÊ „Ò —

(i) ©¬ÿÈÄÃ ∞À∑§ËŸ ‚ 1-Á»§ŸÊß‹ ∞ÕŸÊÚ‹ ∑§Ê–

(ii) SN2 •Á÷Á∑˝§ÿÊ mÊ⁄UÊ ∞ÁÀ∑§‹ „Ò‹Êß«U ∑§ ©¬ÿÊª ‚ ‚ÊßÄ‹Ê„ÁÄ‚‹ ◊ÕŸÊÚ‹ ∑§Ê–

(iii) ©¬ÿÈÄÃ ∞ÁÀ∑§‹ „Ò‹Êß«U ∑§ ©¬ÿÊª ‚ ¬ã≈UŸ-1-•ÊÚ‹ ∑§Ê–

27. How will you convert the following ?

(i) Aniline to chlorobenzene

(ii) Ethanoic acid to methenamine

(iii) Benzene diazonium chloride to phenol

ÁŸêŸÁ‹ÁπÃ ◊¥ •Ê¬ ∑Ò§‚ ¬Á⁄UflÁÃ¸Ã ∑§⁄¥Uª?

(i) ∞ÁŸ‹ËŸ ‚ Ä‹Ê⁄UÊ’ã$¡ËŸ

(ii) ∞ÕŸÊß∑§ •ê‹ ‚ ◊ÕŸ◊ËŸ

(iii) ’ã$¡ËŸ «UÊ∞$¡ÊÁŸÿ◊ Ä‹Ê⁄UÊß«U ‚ $»§ËŸÊÚ‹

28. A hydrocarbon ‘A’ (C4H8) on reaction with HCl gives a compound ‘B’,  (C4H9Cl),
which on reaction with 1 mole of NH3 gives compound ‘C’, (C4H11N).  On reacting
with NaNO2 and HCl followed by treatment with water, compound ‘C’ yields an
optically active alcohol ‘D’.  Ozonolysis of ‘A’ gives 2 moles of acetaldehyde.
Identify the compounds ‘A’, ‘B’, ‘C’ and ‘D’.  Also write the reaction of ozonolysis
of compound ‘A’.

∞∑§ „Êß«˛UÊ∑§Ê’¸Ÿ ‘A’ (C4H8) HCl ‚ •Á÷Á∑˝§ÿÊ ∑§⁄U ÿÊÒÁª∑§ ‘B’ (C4H9Cl) ŒÃÊ „Ò, ¡Ê 1 ◊Ê‹ NH3

‚ •Á÷Á∑˝§ÿÊ ∑§⁄U ÿÊÒÁª∑§ ‘C’ (C4H11N) ’ŸÊÃÊ „Ò–  ÿÊÒÁª∑§  ‘C’, NaNO2 ÃÕÊ HCl ∑§ ‚ÊÕ
•Á÷Á∑˝§ÿÊ ∑§⁄U ∞fl¥ ¡‹ ‚ •Á÷∑Î§Ã „Ê ∞∑§ œÈ̋fláÊ ‚Á∑˝§ÿ ∞À∑§Ê„ÊÚ‹ ‘D’ ’ŸÊÃÊ „Ò–  ‘A’ ∑§Ë •Ê$¡ÊŸÊÁ‹Á‚‚
2 ◊Ê‹ ∞Á‚≈UÁÀ«U„Êß«U ’ŸÊÃË „Ò–  ÿÊÒÁª∑§ ‘A’, ‘B’, ‘C’ ÃÕÊ ‘D’ ∑§Ê ¬„øÊÁŸ∞–  ÿÊÒÁª∑§ ‘A’ mÊ⁄UÊ ∑§Ë
¡ÊŸ flÊ‹Ë •Ê$¡ÊŸÊÁ‹Á‚‚ •Á÷Á∑˝§ÿÊ ∑§Ê ÷Ë Á‹Áπ∞–

3

3

3
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SECTION - D / πá«U - ÉÊ

29. The d-block elements are those elements in which the last electron enters the
d-subshell.  The general electronic configuration of these elements is
(n–1)d1–10 ns1–2, where n is outermost shell.  The d-block, consisting of group
3 –12, occupies the large middle section of the periodic table.  The elements of
d-block are also known as transition elements, as they possess properties that are
transitional between s and p-block elements.  A transition element is defined as an
element which has incompletely filled d-orbitals in its ground state or any one of
oxidation states.

(i) Out of Sc3+ and Ti3+ which is the coloured ion and why ?

(ii) Why is Zn not regarded as a transition element ?

OR

Name any one property of transition elements which enables them to behave
as catalyst.

(iii) Which divalent metal ion has maximum paramagnetic character among the
first transition series ?  Why ?

d-é‹ÊÚ∑§ ∑§ Ãàfl fl Ãàfl „Ò¥ Á¡Ÿ◊¥ •¥ÁÃ◊ ß‹Ä≈˛UÊÚŸ d-∑§ˇÊ∑§ ◊¥ ¬˝fl‡Ê ∑§⁄UÃ „Ò¥–  ‚Ê◊Êãÿ M§¬ ‚ ßŸ ÃàflÊ¥
∑§Ê ß‹Ä≈˛UÊÚÁŸ∑§ ÁflãÿÊ‚ (n–1)d1–10 ns1–2 „Ò, ¡„Ê° n ’Ê„⁄UË ∑§ˇÊÊ „Ò–  •ÊflÃ¸‚Ê⁄UáÊË ∑§Ê ’«∏Ê ◊äÿ ÷Êª
d-é‹ÊÚ∑§ Ÿ ÉÊ⁄UÊ „Ò Á¡‚◊¥ 3 –12 ‚◊Í„ „Ò¥–  d-é‹ÊÚ∑§ ∑§ ÃûflÊ¥ ∑§Ê ‚¥∑˝§◊áÊ Ãàfl ÷Ë ∑§„Ê ¡ÊÃÊ „Ò ÄÿÊ¥Á∑§
ßŸ∑§ ⁄UÊ‚ÊÿÁŸ∑§ ªÈáÊ s ÃÕÊ p-é‹ÊÚ∑§ ∑§ ◊äÿ ¬Á⁄UflÃË¸ „ÊÃ „Ò¥–  ‚¥∑˝§◊áÊ œÊÃÈ•Ê¥ ∑§Ê ∞‚Ë œÊÃÈ•Ê¥ ∑§ M§¬
◊¥ ¬Á⁄U÷ÊÁ·Ã Á∑§ÿÊ ¡ÊÃÊ „Ò Á¡Ÿ∑§Ë ◊Í‹ •flSÕÊ ÿÊ ©Ÿ∑§Ë Á∑§‚Ë •ÊÚÄ‚Ë∑§⁄UáÊ •flSÕÊ ◊¥, d-∑§ˇÊ∑§
•¬ÍáÊ¸ „ÊÃ „Ò¥–

(i) Sc3+ •ÊÒ⁄U Ti3+ ◊¥ ‚ Á∑§‚∑§Ê •ÊÿŸ ⁄¥UªËŸ „Ò •ÊÒ⁄U ÄÿÊ¥?

(ii) Zn ∑§Ê ∞∑§ ‚¥∑˝§◊áÊ Ãàfl ÄÿÊ¥ Ÿ„Ë¥ ◊ÊŸÊ ¡ÊÃÊ „Ò?

•ÕflÊ

‚¥∑˝§◊áÊ ÃàflÊ¥ ∑§Ê ∑§Êß¸ ∞∑§ ªÈáÊ œ◊¸ ’ÃÊß∞ ¡Ê ©ã„¥ ©à¬˝⁄U∑§ ∑§ M§¬ ◊¥ √ÿfl„Ê⁄U ÿÊÇÿ ’ŸÊÃÊ „Ò–

(iii) ¬˝Õ◊ ‚¥∑˝§◊áÊ üÊáÊË ◊¥ Á∑§‚ Ám‚¥ÿÊ¡Ë œÊÃÈ ◊¥ •ŸÈøÈ¥’∑§àfl ∑§Ê ‹ˇÊáÊ •Áœ∑§Ã◊ ¬ÊÿÊ ¡ÊÃÊ „Ò?
ÄÿÊ¥?

1+1+2
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30. The polarity of C−X bond is responsible for the nucleophilic substitution reactions
of alkyl halide, which mostly occur by SN1 and SN2 mechanisms.  The rate of SN1

reaction  is governed by the stability of intermediate carbocation, while that of
SN2 reaction is governed by steric factors.  Chirality has a great role in
understanding the mechanism of SN1 and SN2 reactions.  SN1 reactions of chiral
alkyl halides are accompanied by racemisation, whereas SN2 reaction is
characterised by inversion of configuration.  In case of optically active alkyl halides,
the product formed as a result of SN2 mechanism has the inverted configuration
as compared to the reactant.  This is because the nucleophile attaches itself on the
side opposite to the one where the halogen atom is present.

(i) What do you mean by chirality ?

(ii) Predict the order of reactivity of the four isomeric bromobutanes in SN1

reaction.

(iii) Out of  and  which one will react faster in SN1 reaction

with (aq.) KOH ?  Why ?

∞ÁÀ∑§‹ „Ò‹Êß«U ∑§ C−X •Ê’¥œ ∑§Ë œ˝ÈflÃÊ ßŸ∑§ ŸÊÁ÷∑§⁄UÊªË ¬˝ÁÃSÕÊ¬Ÿ •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ ©ûÊ⁄UŒÊÿË
„Ò, ¡Ê •Áœ∑§Ã⁄U SN1 ∞fl¥ SN2 Á∑˝§ÿÊÁflÁœ mÊ⁄UÊ „ÊÃË „Ò–  SN1 •Á÷Á∑˝§ÿÊ ∑§Ë Œ⁄U ◊äÿflÃË¸ ∑§Ê’Ê¸∑Ò§≈UÊÿŸ
∑§ SÕÊÁÿàfl ∑§ •œËŸ „ÊÃË „Ò ¡’Á∑§ SN2 •Á÷Á∑˝§ÿÊ ÁòÊÁfl◊ ∑§Ê⁄U∑§ ∑§ •œËŸ „ÊÃË „Ò–  SN1 ∞fl¥ SN2

•Á÷Á∑˝§ÿÊ ∑§Ë Á∑˝§ÿÊÁflÁœ ∑§Ê ‚◊¤ÊŸ ∑§ Á‹∞ ∑§Êß⁄U‹ÃÊ ∑§Ë ’«∏Ë ÷ÍÁ◊∑§Ê „Ò–  ∑§Êß⁄U‹ ∞ÁÀ∑§‹  „Ò‹Êß«U
∑§Ë SN1 •Á÷Á∑˝§ÿÊ ⁄UÁ‚◊Ë∑§⁄UáÊ ∑§ ‚ÊÕ „ÊÃË „Ò ¡’Á∑§ SN2 •Á÷Á∑˝§ÿÊ ∑§Ê ÁflãÿÊ‚ ◊¥ ¬˝ÃË¬Ÿ ∑§ mÊ⁄UÊ
•Á÷‹ˇÊÁáÊÃ Á∑§ÿÊ ¡ÊÃÊ „Ò–  œ˝ÈfláÊ ÉÊÍáÊ¸∑§ ∞ÁÀ∑§‹ „Ò‹Êß«UÊ¥ ◊¥ SN2 Á∑˝§ÿÊÁflÁœ mÊ⁄UÊ ¬˝ÊåÃ ©à¬ÊŒ ∑§Ê
ÁflãÿÊ‚ •Á÷∑§Ê⁄U∑§ ∑§Ë ÃÈ‹ŸÊ ◊¥ ¬˝ÁÃ‹Ê◊ „ÊÃÊ „Ò–  ∞‚Ê ß‚Á‹∞ „ÊÃÊ „Ò ÄÿÊ¥Á∑§ ŸÊÁ÷∑§⁄UÊªË, Á¡‚ ÁŒ‡ÊÊ
◊¥ „Ò‹Ê¡Ÿ ¡È«∏Ê „Ò ©‚∑§ Áfl¬⁄UËÃ ÁŒ‡ÊÊ ◊¥ ¡È«∏ÃÊ „Ò–

(i) ∑§Êß⁄U‹ÃÊ ‚ •Ê¬ ÄÿÊ ‚◊¤ÊÃ „Ò¥?

(ii) SN1 •Á÷Á∑˝§ÿÊ ◊¥ ’˝Ê◊ÊéÿÍ≈UŸ ∑§ øÊ⁄U ‚◊ÊflÿflË ∑§Ë •Á÷Á∑˝§ÿÊ‡ÊË‹ÃÊ ∑§ ∑˝§◊ ∑§Ê •ŸÈ◊ÊÁŸÃ
∑§ËÁ¡∞–

(iii)  ∞fl¥  ◊¥ ‚ ∑§ÊÒŸ SN1 •Á÷Á∑˝§ÿÊ ◊¥ ¡‹Ëÿ KOH ∑§ ‚ÊÕ ‡ÊËÉÊ˝ÃÊ ‚

•Á÷Á∑˝§ÿÊ ∑§⁄UªÊ •ÊÒ⁄U ÄÿÊ¥?

1+1+2
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SECTION - E / πá«U - æ§
Question Nos. 31 to 33 are long answer type questions carrying 5 marks each.

¬˝‡Ÿ ‚¥ÅÿÊ 31 ‚ 33 ŒËÉÊ¸ ©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥ •ÊÒ⁄U ¬˝àÿ∑§ ¬˝‡Ÿ ∑§ 5 •¥∑§ „Ò¥–
31. (i) Calculate the degree of dissociation (α) of acetic acid, if its molar conductivity

(vm) is 39.05 S cm
2 mol−1.

Given : (λ8(H+)=349.6 S cm2 mol−1 and

λ8(CH3COO−)=40.9 S cm2 mol−1)

(ii) Calculate the time required to deposit 1.27 g of Cu at cathode.  When a current
of 2 A was passed through the solution of CuSO4.

(Molar mass of Cu=63.5 g/mol)

(iii) Name the type of cell which was used in Apollo space programme for
providing electrical power.

OR

(i) Calculate ∆rG8 for the reaction 2

2 2
(s) (aq) (aq)

Mg   Cu   Mg   Cu(s)→
+ +

+ +

Given : 
cell

E   2.71 V
�
=+

(ii) Tarnished silver contains Ag2S.  Can this tarnished layer be removed by
placing tarnished silver ware in an aluminium pan containing an electrolytic
solution such as NaCl ?  Explain.

The standard electrode potentials for the half reactions are :

Ag2S(s)+2e− → 2Ag + S2− is −0.71 V

and for Al3++3e− → 2Al is −1.66 V

(iii) Write the name of the cell which is used in hearing aids.

(i) ∞‚ËÁ≈U∑§ •ê‹ ∑§Ë ◊Ê‹⁄U øÊ‹∑§ÃÊ (vm) 39.05 S cm
2 mol−1 „Ò–  ß‚∑§Ë ÁflÿÊ¡Ÿ ◊ÊòÊÊ

(α) ∑§Ê ¬Á⁄U∑§‹Ÿ ∑§ËÁ¡∞–

ÁŒÿÊ „Ò — (λ8(H+)=349.6 S cm2 mol−1 •ÊÒ⁄U
λ8(CH3COO−)=40.9 S cm2 mol−1)

(ii) CuSO4 ∑§ Áfl‹ÿŸ mÊ⁄UÊ 2 A ∑§Ë ÁfllÈÃ œÊ⁄UÊ ¬˝flÊÁ„Ã ∑§⁄UŸ ¬⁄U, 1.27 g Cu ∑§Ê ∑Ò§ÕÊ«U ¬⁄U
ÁŸˇÊÁ¬Ã „ÊŸ ◊¥ ‹ªŸ flÊ‹ ‚◊ÿ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞–

(Cu ∑§Ê ◊Ê‹⁄U Œ˝√ÿ◊ÊŸ =63.5 g/mol)

(iii) •¬Ê‹Ê •¥ÃÁ⁄UˇÊ ∑§Êÿ¸∑˝§◊ ◊¥ ÁfllÈÃ ™§¡Ê¸ ¬˝ŒÊŸ ∑§⁄UŸ ∑§ Á‹∞ ¬˝ÿÊª ◊¥ ‹Ê∞ ¡ÊŸ flÊ‹ ‚‹ ∑§ ¬˝∑§Ê⁄U
∑§Ê ŸÊ◊ Á‹Áπ∞–

•ÕflÊ

1

2

2

2

1
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(i) ŒË ªß¸ •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ ∆rG8 ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞–

2 2
(s) (aq) (aq)

Mg   Cu   Mg   Cu(s)→
+ +

+ +

ÁŒÿÊ „Ò —  E   2.71 V
�
=+‚‹

(ii) ‚¥ˇÊÊÁ⁄UÃ (’Œ⁄¥Uª) øÊ°ŒË ◊¥ Ag2S „ÊÃÊ „Ò–  ÄÿÊ ß‚ ‚¥ˇÊÊÁ⁄UÃ ¬⁄UÃ ∑§Ê „≈UÊŸ ∑§ Á‹∞, ©‚ ‚¥ˇÊÊÁ⁄UÃ
øÊ°ŒË ∑§ ’Ã¸Ÿ ∑§Ê, ∞‹ÈÁ◊ÁŸÿ◊ ∑§ ’Ã¸Ÿ Á¡‚◊¥ NaCl ∞∑§ ÁfllÈÃ •¬ÉÊ≈˜Uÿ „Ò ◊¥ ⁄UπÊ ¡Ê ‚∑§ÃÊ
„Ò?  fláÊ¸Ÿ ∑§ËÁ¡∞–

•œ¸ •Á÷Á∑˝§ÿÊ•Ê¥ ∑§ ◊ÊŸ∑§ ß‹Ä≈˛UÊ«U Áfl÷fl „Ò¥ —
Ag2S(s)+2e− → 2Ag + S2− = −0.71 V

∞fl¥ Al3++3e− → 2Al = −1.66 V

(iii) ©‚ ‚‹ ∑§Ê ŸÊ◊ Á‹Áπ∞ Á¡‚∑§Ê ©¬ÿÊª üÊfláÊ ÿ¥òÊÊ¥ ◊¥ Á∑§ÿÊ ¡ÊÃÊ „Ò–

32. (i) What is the coordination entity formed when excess of KCN solution is added
to an aqueous solution of Ferrous sulphate ?  Why is it that no precipitate of
ferrous hydroxide is obtained when ammonium hydroxide is added to this
solution ?

(ii) [Fe(H2O)6]
3+ is strongly paramagnetic where as [Fe(CN)6]

3− is weakly
paramagnetic.  Explain.

(iii) Write the formula for the following coordination compound : 1

Tetraamminediaquacobalt (III) chloride.

OR

(i) Draw the structures of optical isomers of [Cr(C2O4)3]
3−. 2

(ii) [NiCl4]
2− is paramagnetic while [Ni(CO)4] is diamagnetic though both are

tetrahedral.  Explain.

(iii) Write IUPAC name of the following complex : 1

[Co(NH3)4 ClBr]Cl

(i) »§⁄U‚ ‚À»§≈U ∑§ ¡‹Ëÿ Áfl‹ÿŸ ◊¥ KCN Áfl‹ÿŸ ∑§Ê •ÊÁœÄÿ ◊¥ Á◊‹ÊŸ ¬⁄U ’ŸŸ flÊ‹Ë
©¬‚„‚¥ÿÊ¡Ÿ ‚ûÊÊ ÄÿÊ „ÊªË?  ß‚ Áfl‹ÿŸ ◊¥ ¡’ •◊ÊÁŸÿ◊ „Êß«˛UÊÚÄ‚Êß«U «UÊ‹Ê ¡ÊÃÊ „Ò ÃÊ »§⁄U‚
„Êß«˛UÊÚÄ‚Êß«U ∑§Ê •flˇÊ¬ ÄÿÊ¥ Ÿ„Ë¥ ¬˝ÊåÃ „ÊÃÊ „Ò?

(ii) ‚◊¤ÊÊß∞ Á∑§ [Fe(H2O)6]
3+ ¬˝’‹ •ŸÈøÈ¥’∑§Ëÿ „Ò, ¡’Á∑§ [Fe(CN)6]

3− ŒÈ’¸‹ •ŸÈøÈ¥’∑§Ëÿ
„Ò–

(iii) ÁŸêŸÁ‹ÁπÃ ©¬‚„‚¥ÿÊ¡Ÿ ÿÊÒÁª∑§ ∑§ ‚ÍòÊ Á‹Áπ∞ —

≈U≈˛UÊ∞ê◊ËŸ «UÊß∞ÄflÊ∑§Ê’ÊÀ≈U (III) Ä‹Ê⁄UÊß«U

•ÕflÊ

2

2

2
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(i) [Cr(C2O4)3]
3− ∑§ œ˝ÈfláÊ ‚◊ÊÿflÿÊ¥ ∑§Ë ‚¥⁄UøŸÊ∞ ’ŸÊß∞–

(ii) ‚◊¤ÊÊß∞ Á∑§ [NiCl4]
2− •ŸÈøÈ¥’∑§Ëÿ „Ò, ¡’Á∑§ [Ni(CO)4] ¬˝ÁÃ-øÈ¥’∑§Ëÿ „Ò ÿlÁ¬ ŒÊŸÊ¥

øÃÈc»§‹∑§Ëÿ „Ò¥–
(iii) ÁŸêŸÁ‹ÁπÃ ‚¥∑È§‹ ∑§Ê IUPAC ŸÊ◊ Á‹Áπ∞ —

[Co(NH3)4 ClBr]Cl

33. An organic compound ‘A’ on treatment with ethyl alcohol gives carboxylic acid
‘B’ and compound ‘C’.  Hydrolysis of ‘C’ under acidic conditions gives ‘B’ and ‘D’.
Oxidation of ‘D’ with alkaline KMnO4 also gives ‘B’.  ‘B’ on heating with NaOH
and CaO gives ‘E’.

Identify A, B, C, D and E.

OR

(i) Carry out the following conversions : 3

(a) Benzoic acid to aniline

(b) Bromomethane to ethanoic acid

(c) 4-methylacetophenone to benzene-1,4-dicarboxylic acid

(ii) Give plausible explanation for each of the following : 2

(a) There are two −NH2 groups in semicarbazide.  However, only one is
involved in the formation of samicarbazones.

(b) Benzoic acid is stronger acid than ethanoic acid.

∞∑§ ∑§Ê’¸ÁŸ∑§ ÿÊÒÁª∑§ ‘A’ ∞ÁÕ‹ ∞À∑§Ê„ÊÚ‹ ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ ∑§⁄UŸ ¬⁄U ∑§Ê’Ê¸ÁÄ‚Á‹∑§ •ê‹ ‘B’ •ÊÒ⁄U
ÿÊÒÁª∑§ ‘C’ ŒÃÊ „Ò–  •ê‹Ëÿ •flSÕÊ ◊¥ ‘C’ ∑§ ¡‹-•¬ÉÊ≈UŸ mÊ⁄UÊ ‘B’ •ÊÒ⁄U ‘D’ ŒÃÊ „Ò–  ˇÊÊ⁄UËÿ
KMnO4 ‘D’ ∑§Ê •ÊÚÄ‚Ë∑§⁄UáÊ ÷Ë ‘B’ ŒÃÊ „Ò– .  ‘B’, NaOH •ÊÒ⁄U CaO ∑§ ‚ÊÕ ª◊¸ ∑§⁄UŸ ¬⁄U ‘E’ ŒÃÊ
„Ò–
A, B, C, D •ÊÒ⁄U E ∑§Ê ¬„øÊÁŸ∞–

•ÕflÊ
(i) ÁŸêŸÁ‹ÁπÃ ¬Á⁄UflÃ¸ŸÊ¥ ∑§Ê ∑§⁄U∑§ ÁŒπÊß∞ —

(a) ’ã¡Êß∑§ •ê‹ ‚ ∞ÁŸ‹ËŸ
(b) ’˝Ê◊ÊÁ◊ÕŸ ‚ ∞ÕŸÊß∑§ •ê‹
(c) 4-◊ÁÕ‹ ∞Á‚≈UÊÁ$»§ŸÊÚŸ ‚ ’ã¡ËŸ-1,4-«UÊß∑§Ê’Ê¸ÁÄ‚‹∑§ •ê‹

(ii) ÁŸêŸÁ‹ÁπÃ ◊¥ ¬˝àÿ∑§ ∑§ ÿÈÁÄÃ ‚¥ªÃ ∑§Ê⁄UáÊ ŒËÁ¡∞–
(a) ‚◊Ë∑§Ê’Ê¸$¡Êß«UU ◊¥ ŒÊ −NH2 ‚◊Í„ „ÊÃ „Ò ¬⁄UãÃÈ ∑§fl‹ ∞∑§ „Ë−NH2 ‚◊Ë∑§Ê’Ê¸$¡ÊŸ

Áfl⁄UøŸ ◊¥ ¬˝ÿÈÄÃ „ÊÃÊ „Ò–
(b) ’ã¡Êß∑§ •ê‹, ∞ÕŸÊß∑§ •ê‹ ∑§Ë ÃÈ‹ŸÊ ◊¥ •Áœ∑§ ¬˝’‹ „ÊÃÊ „Ò–

- o O o -
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