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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  ’¡
Á∑§ÿÊ ¡Ê∞ªÊ– ¬ÍflÊ¸q  10— 15 ’¡ ‚ 10— 30 ’¡ Ã∑§ ¿UÊòÊ ∑§fl‹ ¬˝‡Ÿ-¬òÊ ∑§Ê ¬…∏¥ª •ÊÒ⁄U ß‚ •flÁœ ∑§ ŒÊÒ⁄UÊŸ
fl ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ∑§Êß¸ ©ûÊ⁄U Ÿ„Ë¥ Á‹π¥ª–

Roll No.

⁄UÊ‹ Ÿ¥.
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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 „ÊŸÊ 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 ∑§Êß¸ 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 ∑§ ©¬ÿÊª ∑§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 ÿÕÊÁøÃ ÁŸŒ¸‡Ê ÁŒ∞ ª∞ „Ò¥–
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SECTION - A / πá«§- ∑§

1. 6g of urea was dissolved in 1L water and 34.2g of sucrose was dissolved in 1L
water respectively. Expected depression in vapour pressure of sucrose will be :

(a) more than that of urea solution

(b) less than that of urea solution

(c) double than that of urea solution

(d) equal to urea solution

6g ÿÍÁ⁄UÿÊ ∑§Ê 1 ‹Ë≈⁄U ¡‹ ◊¥ •ÊÒ⁄U 34.2g ‚È∑˝§Ê$¡ ∑§Ê ∑˝§◊‡Ê— 1 ‹Ë≈U⁄U ¡‹ ◊¥ ÉÊÊ‹Ê ªÿÊ– ‚È∑˝§Ê$¡ ∑§
flÊc¬ŒÊ’ ◊¥ •flŸ◊Ÿ „ÊªÊ —

(a) ÿÍÁ⁄UÿÊ ∑§ Áfl‹ÿŸ ‚ •Áœ∑§

(b) ÿÍÁ⁄UÿÊ ∑§ Áfl‹ÿŸ ‚ ∑§◊

(c) ÿÍÁ⁄UÿÊ ∑§ Áfl‹ÿŸ ‚ ŒÊªÈŸÊ

(d) ÿÍÁ⁄UÿÊ ∑§ Áfl‹ÿŸ ∑§ ’⁄UÊ’⁄U

2. While charging the lead storage battery : 1

(a) PbSO4 at anode is reduced to Pb

(b) PbSO4 at cathode is reduced to Pb

(c) PbSO4 at cathode is oxidised to PbO3

(d) PbSO4 at anode is oxidised to PbO2

‹«U ‚¥øÊÿ∑§ ’Ò≈U⁄UË ∑§Ê •ÊflÁ‡ÊÃ ∑§⁄UÃ ‚◊ÿ —

(a) ∞ŸÊ«U ¬⁄U, PbSO4 ∑§Ê Pb ◊¥ •¬øÁÿÃ „ÊŸÊ

(b) ∑Ò§ÕÊ«U ¬⁄U, PbSO4∑§Ê Pb ◊¥ •¬øÁÿÃ „ÊŸÊ

(c) ∑Ò§ÕÊ«U ¬⁄U PbSO4∑§Ê PbO3 ◊¥ •ÊÚÄ‚Ë∑Î§Ã „ÊŸÊ

(d) ∞ŸÊ«  ¬⁄U PbSO4 ∑§Ê PbO2 ◊¥ •ÊÚÄ‚Ë∑Î§Ã „ÊŸÊ

3. The correct expression for the half-life of zero order reaction is given by : 1

(a) t1/2=0.693/k (b) t1/2=0.301/k

(c) t1/2=[R]o/2k (d) t1/2=[R]/2k

‡ÊÍãÿ ∑§ÊÁ≈U •Á÷Á∑˝§ÿÊ ∑§Ë •œ¸•ÊÿÈ ∑§ Á‹∞ ‚„Ë √ÿ¥¡∑§ „Ò¥ —

(a) t1/2=0.693/k (b) t1/2=0.301/k

(c) t1/2=[R]o/2k (d) t1/2=[R]/2k

1
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4. Rama wanted to shift the equilibrium 2 2

2 7 4
Cr O CrO
− −

2⇌  towards right hand side.

This can be achieved in :
(a) an acidic medium
(b) a basic medium
(c) a neutral medium
(d) not possible as this equilibrium does not exist

⁄U◊Ê  2 2

2 7 4
Cr O CrO
− −

2⇌  ∑§Ë ‚ÊêÿÊflSÕÊ ∑§Ê ŒÊß¸ •Ê⁄U ÁflSÕÊÁ¬Ã ∑§⁄UŸÊ øÊ„ÃË „Ò– ÿ„ ¬˝Ê# „ÊªÊ —

(a) •ê‹Ëÿ ◊Êäÿ◊ ◊¥
(b) ˇÊÊ⁄UËÿ ◊Êäÿ◊ ◊¥
(c) ©ŒÊ‚ËŸ ◊Êäÿ◊ ◊¥
(d) ß‚∑§Ê •ÁSÃàfl Ÿ„Ë¥ „Ò ÄÿÊ¥Á∑§ ÿ„ ‚ÊêÿÊflSÕÊ ◊¥ ‚¥÷fl Ÿ„Ë¥ „Ò –

5. Out of the following complexes, the one which shows geometrical isomerism is :
(a) [Pt(NH3)3Cl] (b) [Co(CN)5NC]3−

(c) [Cr(H2O)4Cl2] (d) [Co(NH3)6]3+

ÁŸêŸÁ‹ÁπUÃ ‚¥∑È§‹Ê¥ ◊¥ ∑§ÊÒŸ íÿÊÁ◊ÃËÿ ‚◊ÊflÿflÃÊ Œ‡ÊÊ¸ÃÊ „Ò–
(a) [Pt(NH3)3Cl] (b) [Co(CN)5NC]3−

(c) [Cr(H2O)4Cl2] (d) [Co(NH3)6]3+

6. The by product formed in the reaction NaOH, CaO
R-COONa R H ?

∆
→ − +  is : 1

(a) NaHCO3 (b) Na2CO3 (c) NaCl (d) CO2

NaOH, CaO
R-COONa R H ?→ − + 

ÃÊ¬
 •Á÷Á∑˝§ÿÊ ◊¥ ’ŸŸ flÊ‹Ê ©à¬ÊŒ „Ò —

(a) NaHCO3 (b) Na2CO3 (c) NaCl (d) CO2

7. Phenol is less acidic than : 1

(a) Ethanol (b) o-nitrophenol
(c) o-methylphenol (d) o-methoxyphenol

$»§ËŸÊÚ‹ __________ ∑§Ë ÃÈ‹ŸÊ ◊¥ ∑§◊ •ê‹Ëÿ „Ò —
(a) ∞ÕŸÊÚ‹ (b) o-ŸÊß≈˛UÊ$»§ËŸÊÚ‹
(c) o-Á◊ÕÊß‹$»§ËŸÊÚ‹ (d) o-Á◊ÕÊÒÄ‚Ë$»§ËŸÊÚ‹

8. The carbohydrate which is not digested by human-digestive system is : 1

(a) Glucose (b) Starch (c) Cellulose (d) Glycogen

fl„ ∑§Ê’Ê¸$¡ (∑§Ê’Ê¸„Êß«˛U≈UU) ¡Ê ◊ÊŸfl ¬ÊøŸ Ã¥òÊ mÊ⁄UÊ ¬øÊÿÊ Ÿ„Ë¥ ¡ÊÃÊ „Ò —
(a) Ç‹Í∑§Ê‚ (b) S≈UÊø¸ (c) ‚‹È‹Ê$¡ (d) Ç‹Êß∑§Ê$¡Ÿ

1

1
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9. Out of the following units, the one which is useful in relating concentration of
solution with its vapour pressure is :

(a) Mole fraction (b) Molality

(c) Mass percentage (d) Parts per million

ÁŸêŸÁ‹ÁπÃ ß∑§ÊßÿÊ¥ ◊¥, Áfl‹ÿŸ ∑§Ë ‚Ê¥Œ˝ÃÊ ∑§Ê flÊc¬ŒÊ’ ∑§ ‚ÊÕ ‚¥’¥œ Œ‡ÊÊ¸Ÿ ◊¥ ∑§ÊÒŸ ©¬ÿÊªË „Ò?

(a) ◊Ê‹-•¥‡Ê (b) ◊Ê‹‹ÃÊ

(c) Œ˝√ÿ◊ÊŸ ¬˝ÁÃ‡ÊÃ (d) ¬Ê≈˜¸U‚ ¬˝ÁÃ Á◊Á‹ÿŸ

10. Tertiary structure of protein is stabilized by : 1

(a) H-bond (b) Van der Waals forces

(c) Disulphide bonds (d) All of the above

¬˝Ê≈UËŸ ∑§Ë ÃÎÃËÿ∑§ ‚¥⁄UøŸÊ SÕÊÁÿàfl ¬˝ÊåÃ ∑§⁄UÃË „Ò —

(a) H-•Ê’¥œŸ (b) flÊã«U⁄UflÊÀ‚ ’‹

(c) «UÊß¸‚À»§Êß«U •Ê’¥œŸ (d) ©¬⁄UÊÄÃ ‚÷Ë

11. The correct IUPAC name of  is : 1

(a) 2-Chlorohexan-5-ol (b) 5-Chlorohexan-2-ol

(c) 2-Hydroxy-5-chlorohexane (d) 2-Chloro-5-hydroxyhexane

 ∑§Ê ‚„Ë IUPAC ŸÊ◊ „Ò —

(a) 2-Ä‹Ê⁄UÊ„Ä‚Ÿ-5-•ÊÚ‹ (b) 5-Ä‹Ê⁄UÊ„Ä‚Ÿ-2-•ÊÚ‹

(c) 2-„Êß«˛UÊÚÄ‚Ë-5-Ä‹Ê⁄UÊ„Ä‚Ÿ (d) 2-Ä‹Ê⁄UÊ-5-„Êß«˛UÊÚÄ‚Ë„Ä‚Ÿ

12. DNA and RNA are examples of : 1

(a) Nucleosides (b) Nucleotides

(c) Nucleic Acids (d) Polypeptides

DNA •ÊÒ⁄U RNA ©ŒÊ„⁄UáÊ „Ò —

(a) ãÿÍÁÄ‹ÿÊ‚Êß«U (b) ãÿÍÁÄ‹ÿÊ≈UÊß«U

(c) ãÿÍÁÄ‹∑§ •ê‹ (d) ¬ÊÚ‹Ë¬å≈UÊß«UU (’„È¬å≈UÊß«U)

1
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Question no. 13 to 16 :

¬˝‡Ÿ ‚¥ÅÿÊ 13 ‚ 16 —

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.

ŸËø ÁŒ∞ ª∞ ‚’‚ ‚„Ë Áfl∑§À¬ ∑§Ê øÿŸ ∑§ËÁ¡∞ —
(a) •Á÷∑§ÕŸ (A) •ÊÒ⁄U ∑§Ê⁄UáÊ (R) ŒÊŸÊ¥ ‚„Ë „Ò¥ •ÊÒ⁄U ∑§Ê⁄UáÊ (R), •Á÷∑§ÕŸ (A) ∑§Ë ‚„Ë √ÿÊÅÿÊ ∑§⁄UÃÊ

„Ò–
(b) •Á÷∑§ÕŸ (A) •ÊÒ⁄U ∑§Ê⁄UáÊ (R) ŒÊŸÊ¥ ‚„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) :
[ ]R

t

∆

∆
 is multiplied with −1 to make the rate of the reaction a

positive quantity.

Reason (R) :
[ ]R

t

∆

∆
 is a negative quantity in the expression, rate of

disappearance of 
[ ]R

R
t

∆

∆

−

= .

•Á÷∑§ÕŸ (A) :
[ ]R

t

∆

∆
 ∑§Ê −1 ∑§ ‚ÊÕ ªÈáÊÊ ∑§⁄U∑§ •Á÷Á∑˝§ÿÊ flª ∑§Ê œŸÊà◊∑§ ’ŸÊÿÊ ¡ÊÃÊ „Ò–

∑§Ê⁄UáÊ (R) : R ◊¥ NÊ‚ ∑§Ë Œ⁄U = 
[ ]R

t

∆

∆

− 

 , ß‚ √ÿ¥¡∑§ ◊¥ ∞∑§ 
[ ]R

t

∆

∆
 ∞∑§ ´§áÊÊà◊∑§

◊ÊòÊÊ „Ò–

14. Assertion (A) : The stability of [Ni(en)3]Cl2 is higher than that of
[Ni(NH3)6]Cl2.

Reason (R) : The geometry of Ni is pyramidal in [Ni(en)3]Cl2.

•Á÷∑§ÕŸ (A) : [Ni(en)3]Cl2 ∑§Ê SÕÊÁÿàfl [Ni(NH3)6]Cl2 ‚ •Áœ∑§ „ÊÃÊ „Ò–
∑§Ê⁄UáÊ (R) : Ni ∑§Ë íÿÊÁ◊ÃË [Ni(en)3]Cl2 ◊¥ Á¬⁄UÊÁ◊«UËÿ „Ò–

15. Assertion (A) : o-nitrophenol is less volatile than p-nitrophenol.
Reason (R) : Intramolecular H-bond is present in o-nitrophenol whereas

intermolecular H-bond is present in p-nitrophenol.

•Á÷∑§ÕŸ (A) : p- ŸÊß≈˛UÊ»§ËŸÊÚ‹ ∑§Ë ÃÈ‹ŸÊ ◊¥ o-ŸÊß≈˛UÊ»§ËŸÊÚ‹ ∑§◊ flÊc¬‡ÊË‹ „Ò–
∑§Ê⁄UáÊ (R) : o- ŸÊß≈˛UÊ»§ËŸÊÚ‹ ◊¥ •Ê¥Ã⁄U•ÊÁáfl∑§ „Êß«˛UÊ¡Ÿ •Ê’¥œ ©¬ÁSÕÃ „ÊÃÊ „Ò ¡’Á∑§

p- ŸÊß≈˛UÊ»§ËŸÊÚ‹ ◊¥ •ãÃ⁄UÊ•ÊÁáfl∑§ „Êß«˛UÊ¡Ÿ •Ê’¥œ ©¬ÁSÕÃ „ÊÃÊ „Ò–

1

1

1
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16. Assertion (A) : Vitamins A, D, E and K are stored in liver and adipose tissues.

Reason (R) : Vitamins A, D, E and K are soluble in fats.

•Á÷∑§ÕŸ (A) — Áfl≈UÊÁ◊Ÿ A, D, E, K Á¡ª⁄U ÿÊ ÿ∑Î§Ã •ÊÒ⁄U ∞Á«U¬Ê¡ ™§Ã∑§ ◊ ‚¥ª˝Á„Ã „ÊÃ „¥Ò–

∑§Ê⁄UáÊ (R) — Áfl≈UÊÁ◊Ÿ A, D, E ÃÕÊ K fl‚Ê ◊ Áfl‹ÿ „ÊÃ „Ò¥–

SECTION - B / πá«U - π

17. Give reasons for the following : 2

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

(b) For the determination of molar masses of macromolecules, osmotic pressure
method is preferred.

ÁŸêŸÁ‹ÁπÃ ∑§ ∑§Ê⁄UáÊ ŒËÁ¡∞ —

(a) ¡‹Ëÿ ¡¥ÃÈ ª◊¸¡‹ ∑§Ë •¬ˇÊÊ ‡ÊËÃ¡‹ ◊¥ •Áœ∑§ ‚„¡ „ÊÃ „Ò¥Ò–

(b) ŒËÉÊ¸ •áÊÈ•Ê¥ ∑§ ◊Ê‹⁄U Œ˝√ÿ◊ÊŸ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ¬⁄UÊ‚⁄UáÊË ŒÊ’ ÁflÁœ ∑§Ê ¬˝ÊÕÁ◊∑§ÃÊ ŒË ¡ÊÃË
„Ò–

18. The rate constant for a first order reaction is 40 s−1. How much time will it take to
reduce the initial concentration of the reactant to its 1/16th value ?
[Given log 2=0.3010].

OR

For a reaction R→P, the change in concentration of reactant is represented by the
graph as given below :

(a) Predict the order of the reaction. 1

(b) What does the slope of the graph represent ?

1

2

2

1
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¬˝Õ◊ ∑§ÊÁ≈U •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ flª ÁSÕ⁄UÊ¥∑§ 40 s−1 „Ò– •Á÷∑§Ê⁄U∑§ ∑§Ë ¬˝Ê⁄¥UÁ÷∑§ ‚Ê¥Œ˝ÃÊ ∑§Ê ©‚∑§
1/16 fl¥ ◊ÊŸ Ã∑§ ∑§◊ ∑§⁄UŸ ◊¥ Á∑§ÃŸÊ ‚◊ÿ ‹ªªÊ ?

(ÁŒÿÊ „Ò — log 2=0.3010)

•ÕflÊ

•Á÷Á∑˝§ÿÊ R→P ∑§ Á‹∞, •Á÷∑§Ê⁄U∑§ Á∑§ ‚Ê¥Œ˝ÃÊ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§Ê ŸËø ÁŒ∞ ª∞ ª˝Ê»§ mÊ⁄UÊ Œ‡ÊÊ¸ÿÊ ¡ÊÃÊ
„Ò–

(a) •Á÷Á∑˝§ÿÊ ∑§Ë ∑§ÊÁ≈U ’ÃÊß∞–

(b) ª˝Ê»§ ∑§Ê …∏‹ÊŸ ÄÿÊ Œ‡ÊÊ¸ÃÊ „Ò ?

19. Predict the products of the following reactions : 2

(a) 1

(b) 1
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ÁŸêŸÁ‹ÁπÃ •Á÷Á∑˝§ÿÊ•Ê¥ ∑§ ©à¬ÊŒ ’ÃÊß∞ —

(a)

(b)

20. Give reasons : 2
(a) Eo value for Mn3+/Mn2+ couple is much more positive than that for

Fe3+/Fe2+.
(b) Cu(I) ion is not known in aqueous solution. 1

∑§Ê⁄UáÊ ŒËÁ¡∞ —
(a) Mn3+/Mn2+ ÿÈÇ◊ ∑§ Eo  ∑§Ê ◊ÊŸ  Fe3+/Fe2+ ∑§Ë •¬ˇÊÊ •Áœ∑§ œŸÊà◊∑§ „ÊÃÊ „Ò–
(b) ¡‹Ëÿ Áfl‹ÿŸ ◊¥ Cu(I) •ÊÿŸ Ÿ„Ë¥ „ÊÃ–

21. Out of 1-Bromobutane and 2-Bromobutane, which isomer is chiral and which one
undergoes SN2 reaction faster ? Why ?

1-’˝Ê◊ÊéÿÍ≈UŸ •ÊÒ⁄U  2-’˝Ê◊ÊéÿÍ≈UŸ ◊¥ ∑§ÊÒŸ-‚Ê ‚◊Êflÿfl ∑§Êß⁄U‹ „Ò •ÊÒ⁄U ∑§ÊÒŸ ‚Ê  SN2 •Á÷Á∑˝§ÿÊ ÃËfl˝ÃÊ
‚ ∑§⁄UÃÊ „Ò? •ÊÒ⁄U ÄÿÊ¥?

SECTION - C / πá«U  - ª

22. What happens when D-glucose is treated with  (a) HNO3 (b) HI (c) Br2 water ? 3

ÄÿÊ „ÊÃÊ „Ò, ¡’  D-Ç‹Í∑§Ê¡ ∑§Ê (a) HNO3 (b) HI (c) Br2 ¡‹, ∑§ ‚ÊÕ •Á÷∑Î§Ã Á∑§ÿÊ ¡ÊÃÊ „Ò–

23. Given below is the sketch of a process. 3
(a) Name one artificial SPM which is used in this process. 1
(b) Give one application of this process. 1
(c) To which container does the net flow of solvent take place ? 1

1

2
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ŸËø ∞∑§ ¬˝Á∑˝§ÿÊ ∑§Ê ⁄UπÊÁøòÊ ÁŒÿÊ ªÿÊ „Ò–

(a) ß‚ ¬˝Á∑˝§ÿÊ ◊¥ ¬˝ÿÈÄÃ „ÊŸ flÊ‹ ∑Î§ÁòÊ◊ SPM ∑§Ê ŸÊ◊ ’ÃÊß∞–

(b) ß‚ ¬˝Á∑˝§ÿÊ ∑§Ê ∞∑§ •ŸÈ¬˝ÿÊª ’ÃÊß∞ –

(c) Á∑§‚ ∑¥§≈UŸ⁄U ◊¥ Áfl‹Êÿ∑§ ∑§Ê Ÿ≈U ¬˝flÊ„ „ÊÃÊ „Ò ?

24. The following data were obtained during the first order thermal decomposition of
SO2Cl2 at a constant volume SO2Cl2(g)→SO2(g)+Cl2(g)

Experiment Time/Second
Total 

pressure/atm

1 0 0.4

2 100 0.7

Calculate the rate constant :

[Given : log 2=0.3010, log 4=0.6021]

ÁŸêŸÁ‹ÁπÃ «U≈UÊ (Áflfl⁄UáÊ) SO2Cl2 ∑§Ë ÁSÕ⁄U •ÊÿÃŸ ¬⁄U ¬˝Õ◊ ∑§ÊÁ≈U ∑§Ë ©c◊Ëÿ ÁflÿÊ¡Ÿ •Á÷Á∑˝§ÿÊ
∑§ ŒÊÒ⁄UÊŸ ¬˝ÊåÃ „È•Ê–

SO2Cl2(g)→SO2(g)+Cl2(g)

¬ÿ̋Êª ‚◊ÿ/‚∑§á«UU
∑È§‹ 

ŒÊ’/atm

1 0 0.4

2 100 0.7

Œ⁄U ÁSÕ⁄UÊ¥∑§ ¬Á⁄U∑§Á‹Ã ∑§ËÁ¡∞–

[ÁŒÿÊ „Ò — log 2=0.3010, log 4=0.6021]

3
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25. In the electrochemical cell Zn?Zn2+(aq)??Ag+(aq)|Ag(s), Zn and Ag half cells were
connected. Based on the above information,  answer the following Questions :

(a) Write the direction of electron flow. ½

(b) How will the concentration of Zn2+ ions and Ag+ ions be affected when the
cell functions ?

(c) What will happen if the salt bridge is removed ? ½

(d) Is silver plate the cathode ? ½

(e) When will the cell stop functioning ? ½

(f) When cell stops functioning, then how will it affect the concentration of Zn2+

and Ag+ ions ?

ÁfllÈÃ ⁄UÊ‚ÊÿÁŸ∑§ ‚‹  Zn?Zn2+(aq)??Ag+(aq)|Ag(s), ◊¥ Zn •ÊÒ⁄U  Ag ∑§ •Êh¸ ‚‹Ê¥ ∑§Ê
‚¥ÿÊÁ¡Ã Á∑§ÿÊ ªÿÊ– ©¬⁄UÊÄÃ ‚ÍøŸÊ ∑§ •ÊœÊ⁄U ¬⁄U ÁŸêŸÁ‹ÁπÃ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒËÁ¡∞ —

(a) ß‹Ä≈˛UÊÚŸ ¬˝flÊ„ ∑§Ë ÁŒ‡ÊÊ Á‹Áπ∞–

(b) ¡’ ‚‹ ∑§Êÿ¸ ∑§⁄UÃÊ „Ò ÃÊ Zn2+ •ÊÿŸ •ÊÒ⁄U Ag+ •ÊÿŸ ∑§Ë ‚Ê¥Œ˝ÃÊ Á∑§‚ ¬˝∑§Ê⁄U ¬˝÷ÊÁflÃ
„ÊªË ?

(c) ÄÿÊ „ÊªÊ ÿÁŒ ‚ÊÀ≈U-Á’˝¡ „≈UÊ ÁŒÿÊ ¡Ê∞ªÊ ?

(d) ÄÿÊ Á‚Àfl⁄U (øÊ°ŒË) ∑§Ë å‹≈U ∑Ò§ÕÊ«U „Ò ?

(e) ‚‹ ∑§Êÿ¸ ∑§⁄UŸÊ ∑§’ ’¥Œ ∑§⁄UªÊ ?

(f) ¡’ ‚‹ ∑§Êÿ¸ ∑§⁄UŸÊ ’¥Œ ∑§⁄UÃÊ „Ò ÃÊ ÿ„  Zn2+ •ÊÿŸ •ÊÒ⁄U Ag+ •ÊÿŸ ∑§Ë ‚Ê¥Œ˝ÃÊ ∑§Ê Á∑§‚
¬˝∑§Ê⁄U ¬˝÷ÊÁflÃ ∑§⁄UªÊ?

26. An organic compound ‘X’ having molecular formula C3H6 on treatment with
aqueous H2SO4 gives ‘Y’ which on treatment with HCl/ZnCl2 gives ‘Z’ and ‘Z’ on
treatment with ethanolic KOH on heating gives back the compound ‘X’. Identify
‘X’, ‘Y’ and ‘Z’. Support your answer with appropriate chemical equations.

OR

Carry out the following conversions : 3

(a) Propan-2-ol to 2-Methylpropan-2-ol 1

(b) Aniline to Phenol 1

(c) Cumene to Phenol 1

½

½

3

3
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∞∑§ ∑§Ê’¸ÁŸ∑§ ÿÊÒÁª∑§ ‘X’ Á¡‚∑§Ê •ÊÁáfl∑§ ‚ÍòÊ C3H6 „Ò, ¡Ê ¡‹Ëÿ H2SO4 ∑§ ‚ÊÕ Á∑˝§ÿÊ ∑§⁄UŸ ¬⁄U
‘Y’ •ÊÒ⁄U HCl/ZnCl2 ∑§ ‚ÊÕ Á∑˝§ÿÊ ∑§⁄UŸ ¬⁄U ‘Z’ ŒÃÊ „Ò •ÊÒ⁄U ∞ÕŸÊÚ‹ KOH ∑§ ‚ÊÕ ª◊¸ ∑§⁄UŸ ¬⁄U ¬ÈŸ—
ÿÊÒÁª∑§ ‘X’ ∑§Ê ÁŸ◊Ê¸áÊ ∑§⁄UÃÊ „Ò–  ‘X’, ‘Y’ •ÊÒ⁄U ‘Z’ ∑§Ê ¬„øÊÁŸ∞ – ©ÁøÃ ⁄UÊ‚ÊÿÁŸ∑§ ‚◊Ë∑§⁄UáÊ mÊ⁄UÊ
•¬Ÿ ©ûÊ⁄U ∑§Ë ¬ÈÁc≈U ∑§ËÁ¡∞–

•ÕflÊ

ÁŸêŸÁ‹ÁπÃ ∑§Ê M§¬ÊãÃ⁄UáÊ ∑§Á⁄U∞–

(a) ¬˝Ê¬Ÿ-2-•ÊÚ‹ ‚ Á◊ÕÊß‹¬˝Ê¬Ÿ -2-•ÊÚ‹

(b) ∞ÁŸ‹ËŸ ‚ »§ËŸÊÚ‹

(c) ÄÿÍ◊ËŸ ‚ »§ËŸÊÚ‹

27. Write the structures of A, B and C in the following : 3

(a)

(b)

ÁŸêŸÁ‹ÁπÃ ◊¥ A, B •ÊÒ⁄U C ∑§Ë ‚¥⁄UøŸÊ Á‹Áπ∞ —

(a)

(b)

1½

1½
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28. Give plausible explanation for the following observations : 3

(a) Butanamine boils at 351K whereas N-ethylethanamine boils at 329K. 1

(b) pKb of aniline is more than that of methylamine. 1

(c) Diazonium salts of aromatic amines are more stable than those of aliphatic
amines.

ÁŸêŸÁ‹ÁπÃ •fl‹Ê∑§ŸÊ¥ ∑§ Á‹∞ ©ÁøÃ S¬c≈UË∑§⁄UáÊ ŒËÁ¡∞ —

(a) éÿÍ≈UŸÊ◊ËŸ 351K ¬⁄U ©’‹ÃÊ „Ò ¡’Á∑§ N-∞ÕÊß‹∞ÕŸ∞◊ËŸ 329K ¬⁄U ©’‹ÃÊ „Ò–

(b) ∞ÁŸ‹ËŸ ∑§Ê pKb Á◊ÕÊß‹∞◊ËŸ ‚ •Áœ∑§ „Ò –

(c) ∞⁄UÊ◊ÒÁ≈U∑§ ∞◊ËŸ ∑§ «UÊß∞¡ÊÁŸÿ◊ ‹fláÊ ∞Á‹»Ò§Á≈U∑§ ∞◊ËŸ ∑§Ë ÃÈ‹ŸÊ ◊¥ •Áœ∑§ SÕÊÿË „Ò–

SECTION - D / πá«U - ÉÊ

29. Within the 3d series, manganese exhibits oxidation states in aqueous solution  from

+2 to +7, ranging from Mn2+ (aq) to MnO
4

− (aq).  Likewise, iron forms both

Fe2+ (aq) and Fe3+(aq) as well as 2
FeO

4

−ions. Cr and Mn form oxyions

2
CrO

4

−,MnO
4

−, owing to their willingness to form multiple bonds. The pattern

with the early transition metals in the 3d series up to Mn, and for the 4d, 5d metals
upto Ru and Os is that the maximum oxidation state corresponds to the number
of “Outershell” electrons. The highest oxidation states of the 3d metals may depend
upon complex formation (e.g the stabilization of Co3+ by ammonia) or upon the
pH. Within the 3d series, there is considerable variation in relative stability of
oxidation states, thus for iron, Fe3+ is more stable than Fe2+, especially in alkaline
conditions, while the reverse is true for cobalt.

(a) Name a transition metal which does not show variable oxidation state. 1

(b) Draw the shape and structure of oxyion of Mn. 1

(c) In the following ions : 2

Mn3+, V3+, Cr3+, Ti4+ (Atomic No : Ti=22,  V=23, Cr=24, Mn=25)

(i) Which ion is the strongest oxidising agent and why ? 1

(ii) Which ion is most stable in aqueous solution and why ? 1

1
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3d üÊáÊË ∑§ •¥Ãª¸Ã, ◊ÒÇŸË$¡ +2 ‚ +7 Ã∑§ ∑§Ë ‚÷Ë •ÊÚÄ‚Ë∑§⁄UáÊ •flSÕÊ∞°  Mn2+ (aq) ‚ MnO
4

−

(aq) , Œ‡ÊÊ¸ÃÊ „Ò– ©‚Ë Ã⁄U„ •Êÿ⁄UŸ Fe2+(aq) •ÊÒ⁄U Fe3+(aq) •ÊÒ⁄U 2
FeO

4

−(•ÊÿŸ) ’ŸÊÃÊ „Ò–

∑˝§ÊÁ◊ÿ◊ •ÊÒ⁄U ◊Ò¥ÇŸË$¡ ’„È •Ê’¥œÊ¥ ∑§ ∑§Ê⁄UáÊ •ÊÚÄ‚Ë •ÊÿŸ 2
CrO

4

− •ÊÒ⁄U MnO
4

− ’ŸÊÃ „¥Ò –  3d üÊáÊË
◊¥ Mn Ã∑§ ,¬˝Ê⁄¥UÁ÷∑§ ‚¥∑˝§◊áÊ œÊÃÈ•Ê¥ •ÊÒ⁄U 4d, 5d üÊáÊË ◊¥ Ru •ÊÒ⁄U Os œÊÃÈ•Ê¥¥ Ã∑§ •Áœ∑§ •ÊÚÄ‚Ë∑§⁄UáÊ
‚¥ÅÿÊ ’Ês ∑§Ê‡Ê ∑§ ß‹Ä≈˛UÊÚŸÊ¥ ∑§ ’⁄UÊ’⁄U „ÊÃË „Ò– 3d œÊÃÈ•Ê¥ ∑§Ë •ÊÚÄ‚Ë∑§⁄UáÊ ‚¥ÅÿÊ ‚¥∑È§‹ ÁŸ◊Ê¸áÊ (¡Ò‚
•◊ÊÁŸÿÊ mÊ⁄UÊ  Co3+U∑§Ê SÕÊÿËàfl ) UÿÊ pHU ¬⁄U ÁŸ÷¸⁄U ∑§⁄UÃË „Ò– 3d UüÊáÊË ◊¥ •ÊÚÄ‚Ë∑§⁄UáÊ •flSÕÊ ◊¥
‚Ê¬ˇÊ M§¬ ‚ ÁflÁ÷ãŸÃÊ ¬ÊÿË ¡ÊÃË „Ò, ß‚¬˝∑§Ê⁄U •Êÿ⁄UŸ ∑§ Á‹∞  Fe3+,  Fe2+U∑§Ë ÃÈ‹ŸÊ ◊¥ Áfl‡Ê·∑§⁄U
ˇÊÊ⁄UËÿ •flSÕÊ ◊¥ •Áœ∑§ SÕÊÿË „ÊÃË „Ò, ¡’Á∑§ ∑§Ê’ÊÀ≈U ∑§ Á‹∞ ß‚∑§Ê √ÿÈà∑˝§◊ ‚„Ë „Ò–

(a) ∞∑§ ‚¥∑˝§◊áÊ œÊÃÈ ∑§Ê ŸÊ◊ ’ÃÊß∞ ¡Ê ¬Á⁄UflÃ¸ŸËÿ •ÊÚÄ‚Ë∑§⁄UáÊ •flSÕÊ Ÿ„Ë¥ Œ‡ÊÊ¸ÃÊ– 1

(b) ◊Ò¥ªŸË$¡ ∑§ •ÊÚÄ‚Ë•ÊÿŸ ∑§Ë ‚¥⁄UøŸÊ ∞fl¥ •Ê∑§Ê⁄U ’ÃÊß∞– 1

(c) ÁŸêŸÁ‹ÁπÃ •ÊÿŸÊ¥ : 2

Mn3+, V3+, Cr3+, Ti4+ (¬⁄U◊ÊáÊÈ ‚¥ÅÿÊ : Ti=22,  V=23, Cr=24, Mn=25) ◊¥

(i) ∑§ÊÒŸ-‚Ê •ÊÿŸ ¬˝’‹ •ÊÚÄ‚Ë∑§Ê⁄U∑§ „Ò •ÊÒ⁄U ÄÿÊ¥ ? 1

(ii) ∑§ÊÒŸ-‚Ê •ÊÿŸ ¡‹Ëÿ Áfl‹ÿŸ ◊¥ •àÿÁœ∑§ SÕÊÿË „Ò •ÊÒ⁄U ÄÿÊ¥ ? 1

30. Nucleophillic substitution reaction of haloalkane can be conducted according to
both SN1 and SN2 mechanisms. However, which mechanism it is based on is related
to such factors as the structure of haloalkane, properties of leaving group,
nucleophillic reagent and solvent. In SN1 reaction, the polarity of the system
increases from the reactant to the transition state, because polar solvent has a
greater stabilizing effect on the transition state than the reactant, thereby reducing
activation energy and accelerate the reaction. In SN2 reaction, the polarity of the
system generally does not change from the reactant to the transition state and
only charge dispersion occurs. At this time, polar solvent has a great stabilizing
effect on Nucleophile (Nu) than the transition state, there by increasing activation
energy and slow down the reaction rate for example, the decomposition rate (SN1)
of tertiary chlorobutane in 25oC water (dielectric constant 79) is 300000 times
faster than in ethanol (dielectric constant 24).

(a) Name the intermediate formed during  SN1 reaction. 1

(b) What does (±) in (±) butan-2-ol represent ? 1

(c) Arrange four isomeric bromobutanes in increasing order of reactivity towards
SN1 reaction.

2
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„Ò‹Ê∞À∑§Ÿ ∑§ ŸÊÁ÷∑§⁄UÊªË ¬˝ÁÃSÕÊ¬Ÿ •Á÷Á∑˝§ÿÊ•Ê¥ SN1 ∞fl¥ SN2 ÁflÁœÿÊ¥ mÊ⁄UÊ ‚ê¬ãŸ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ
„Ò– ¡’Á∑§ ÿ ÁflÁœÿÊ° ∑È§¿U ∑§Ê⁄U∑§Ê¥ ¬⁄U •ÊœÊÁ⁄UÃ ⁄U„ÃË „Ò¥ ¡Ò‚ „Ò‹Ê∞À∑§ŸÊ¥ ∑§Ë ‚¥⁄UøŸÊ •ÊÒ⁄U ©Ÿ∑§ ‚◊Í„
¿UÊ«UŸ ∑§Ê ªÈáÊ, ŸÊÁ÷∑§⁄UÊªË •Á÷∑§Ê⁄U∑§ ∞fl¥ Áfl‹Êÿ∑§–  SN1 •Á÷Á∑˝§ÿÊ ◊¥ Ã¥òÊ ∑§Ë œÈ˝flÃÊ •Á÷∑§Ê⁄U∑§
∑§Ë ‚¥∑˝§◊áÊ •flSÕÊ Ã∑§ ’…∏ÃË „Ò ÄÿÊ¥Á∑§ œ˝ÈflËÿ Áfl‹Êÿ∑§ •Á¥÷∑§Ê⁄U∑§ ∑§Ë •¬ˇÊÊ ‚¥∑˝§◊áÊ •flSÕÊ ◊¥
•Áœ∑§ SÕÊÿË „Ò Á¡‚∑§ ∑§Ê⁄UáÊ ©Ÿ∑§Ë ‚Á∑˝§ÿáÊ ™§¡Ê¸ ∑§◊ „ÊªË •ÊÒ⁄U •Á÷Á∑˝§ÿÊ àflÁ⁄UÃ „Ê ¡Ê∞ªË–  SN2

•Á÷Á∑˝§ÿÊ ◊¥ ‚Ê◊ÊãÿÃ— Ã¥òÊ ∑§Ë œÈ˝flÃÊ •Á÷∑§Ê⁄U∑§ ‚ ‚¥∑˝§◊áÊ •flSÕÊ Ã∑§ ¬Á⁄UflÁÃ¸Ã Ÿ„Ë¥ „ÊÃË •ÊÒ⁄U
∑§fl‹ ¬˝ÊflSÕÊ ◊¥ ¬Á⁄UflÃ¸Ÿ „ÊÃÊ „Ò – ß‚ ‚◊ÿ œ˝ÈflËÿ Áfl‹Êÿ∑§ ∑§Ê ŸÊÁ÷∑§⁄UÊªË ¬⁄U SÕÊÁÿàfl ∑§Ê ¬˝÷Êfl
„ÊÃÊ „Ò Á¡‚‚ ‚Á∑˝§ÿáÊ ™§¡Ê¸ ’…∏ ¡ÊÃË „Ò •ÊÒ⁄U •Á÷Á∑˝§ÿÊ ∑§Ë Œ⁄U œË◊Ë „Ê ¡ÊÃË „Ò– ©ŒÊ„⁄UáÊ ∑§ Á‹∞
ÃÎÃËÿ∑§ Ä‹Ê⁄UÊéÿÍ≈UŸ ∑§Ê 25oC ¡‹ (Á¡‚∑§Ê ¬⁄UÊflÒlÈÃ ÁSÕ⁄U¥Ê∑§ 79 „Ò) ◊¥ •¬ÉÊ≈UŸ ∑§Ë Œ⁄U  SN1

∞ÕŸÊÚ‹ (Á¡‚∑§Ê ¬⁄UÊflÒlÈÃ ÁSÕ⁄U¥Ê∑§ 24 „Ò) ∑§Ë ÃÈ‹ŸÊ ◊¥ 300000 ªÈŸÊ ÃËfl˝ „ÊÃË „Ò–

(a)  SN1 •Á÷Á∑˝§ÿÊ ∑§ ŒÊÒ⁄UÊŸ ’ŸŸ flÊ‹ ◊äÿflÃË¸ ∑§Ê ŸÊ◊ ’ÃÊß∞ –

(b) (±) éÿÍ≈UŸ-2-•ÊÚ‹ ◊¥  (±) ÄÿÊ ÁŸM§Á¬Ã ∑§⁄UÃÊ „Ò?

(c) SN1 •Á÷Á∑˝§ÿÊ ∑§ ¬˝ÁÃ ’˝Ê◊ÊéÿÍ≈UŸ ∑§ øÊ⁄U ‚◊ÊflÿflÊ¥ ∑§Ê ©Ÿ∑§Ë •Á÷Á∑˝§ÿÊ‡ÊË‹ÃÊ ∑§ ’…∏UÃ ∑˝§◊
◊¥ √ÿflÁSÕÃ ∑§ËÁ¡∞–

SECTION - E / πá«U - æ§

31. (a) State Kohlrausch  law of independent migration of ions. Calculate the degree
of dissociation of acetic acid if its molar conductivity is 39.05 S cm2 mol−1.

[Given 
0

H
⊕λ =349.6 S cm2 mol−1 and =40.9 S cm2 mol−1]

(b) How much electricity in terms of Faraday is required to produce 40g of Al
from molten Al2O3 ?[Given atomic mass of Al=27g/mol]

(a) •ÊÿŸÊ¥ ∑§ SflÃ¥òÊ •Á÷ª◊Ÿ ∑§Ê ∑§Ê‹⁄UÊ©‡Ê ÁŸÿ◊ ÄÿÊ „Ò? ∞‚ËÁ≈U∑§ •ê‹ ∑§ ÁflÿÊ¡Ÿ ∑§Ê
¬Á⁄U∑§Á‹Ã ∑§ËÁ¡∞ ÿÁŒ ©‚∑§Ë ◊Ê‹⁄U øÊ‹∑§ÃÊ 39.05 S cm2 mol−1 „Ò–

[ÁŒÿÊ „Ò 0

H
⊕λ =349.6 S cm2 mol−1 •ÊÒ⁄U =40.9 S cm2 mol−1]

(b) 40g Al ∑§Ê ªÁ‹Ã  Al2O3 ‚ ¬˝ÊåÃ ∑§⁄UŸ ∑§ Á‹∞ Á∑§ÃŸË ÁfllÈÃ (»Ò§⁄UÊ«U ◊¥) ∑§Ë •Êfl‡ÿ∑§ÃÊ
„ÊªË? [ÁŒÿÊ „Ò — Al ∑§Ê ¬⁄U◊ÊáÊÈ Œ˝√ÿ◊ÊŸ =27g/mol]

OR/•ÕflÊ

3

2
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(a) Calculate the standard Gibbs energy of the cell in which the following cell
reaction takes place.

2Fe3+(aq)+2I−(aq) → 2Fe2+(aq)+I2(s).

0

cell
E =0.238 V at 298K.

Given : [1F=96500 C mol−1]

(b) Devansh wanted to protect the surface of iron by coating it with a metal. He
is confused between two metals - X and Y whose reduction potential has been

given as  2

0

X /X
E
+ =−0.18V,  2

0

Y /Y
E
+ =−2.34V. Which metal should be used

and why ?

(a) Á∑§‚Ë ‚‹ ∑§Ë ◊ÊŸ∑§ Áªé¡ ™§¡Ê¸ ¬Á⁄U∑§Á‹Ã ∑§ËÁ¡∞ Á¡‚◊¥ ÁŸêŸÁ‹ÁπÃ ⁄UÊ‚ÊÿÁŸ∑§ •Á÷Á∑˝§ÿÊ
„ÊÃË „Ò–

2Fe3+(aq)+2I−(aq) → 2Fe2+(aq)+I2(s).

0

cell
E =0.238 V ¬⁄U 298K.

ÁŒÿÊ „Ò — [1F=96500 C mol−1]

(b) ŒflÊ¥‡Ê Ÿ œÊÃÈ ∑§Ë ∞∑§ ¬⁄UÃ mÊ⁄UÊ •Êÿ⁄UŸ ∑§ ¬Îc∆U ∑§Ê π⁄UÊ’ „ÊŸ ‚ ⁄UÊ∑§ŸÊ øÊ„Ê– fl„ ŒÊ œÊÃÈ•Ê¥

X •ÊÒ⁄U Y ∑§ ’Ëø ÷˝Á◊Ã „Ê ªÿÊ Á¡Ÿ∑§ •¬øÿŸ Áfl÷fl ÁŒ∞ ª∞ „Ò  — 2

0

X /X
E
+ =−0.18V,

2

0

Y /Y
E
+ =−2.34V; Á∑§‚ œÊÃÈ ∑§Ê ¬˝ÿÊª ∑§⁄UŸÊ øÊÁ„∞ •ÊÒ⁄U ÄÿÊ¥?

32. (a) What is crystal field splitting energy ? How does the magnitude of ∆o decide
the actual configuration of d-orbitals in a coordination entity ?

(b) When a coordination compound PtCl4.6NH3 is mixed with AgNO3, 4 moles
of AgCl are precipitated per mole of the compound. Give the structural
formula and IUPAC name of the complex.

(a) Á∑˝§S≈U∑§ ˇÊòÊ Áfl÷Ê¡Ÿ ™§¡Ê¸ ÄÿÊ „Ò?  ∆o ∑§Ê ¬Á⁄U◊ÊáÊ ‚◊ãflÁÿÃ ∞ã≈U≈UË ◊¥ Á∑§‚ ¬˝∑§Ê⁄U d-∑§ˇÊ∑§
∑§ flÊSÃÁfl∑§ ÁflãÿÊ‚ ∑§Ê Á∑§‚ ¬˝∑§Ê⁄ ÁŸœÊ¸Á⁄UÃ ∑§⁄UÃÊ „Ò ?U

(b) ©¬‚„ ‚¥ÿÊ¡∑§ ÿÊÒÁª∑§ PtCl4.6NH3, ¡’ AgNO3 ∑§§‚ÊÕ Á◊ÁüÊÃ Á∑§ÿÊ ¡ÊÃÊ „Ò ÃÊ  AgCl ∑§
4  ◊Ê‹ ÿÊÒÁª∑§ ∑§ ¬˝ÁÃ ◊Ê‹ ∑§ •ŸÈ‚Ê⁄U •flˇÊÁ¬Ã „Ê ¡ÊÃ „Ò– ß‚ ‚¥∑È§‹ ∑§Ê ‚¥⁄UøŸÊà◊∑§ ‚ÍòÊ ∞fl¥
IUPAC  ŸÊ◊ Á‹Áπ∞–

OR/ •ÕflÊ

2

3

2

3
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(a) For the complex [CoF6]3−, write the hybridisation, magnetic character and
calculate spin only magnetic moment of the complex [Atomic number of
Fe=26].

(b) Draw all the possible isomers of the complex [Co(NH3)3(NO2)3]. 2

(a) ∞∑§ ‚¥∑È§‹ ªáÊŸÊ mÊ⁄UÊ [CoF6]3−∑§ Á‹∞, ‚¥∑§⁄UáÊ, ø¥È’∑§Ëÿ ‹ˇÊáÊ •ÊÒ⁄U ªáÊŸÊmÊ⁄UÊ øÈ¥’∑§Ëÿ
•ÊÉÊÍáÊ¸ ∑§Ê ∑§fl‹ ¬˝ø∑˝§áÊ Á‹Áπ∞  [Fe ∑§Ë ¬⁄U◊ÊáÊÈ ‚¥ÅÿÊ=26]–

(b) ‚¥∑È§‹ [Co(NH3)3(NO2)3] ∑§ Á‹∞ ‚¥÷fl ‚◊Êflÿfl •Ê⁄UÁπÃ ∑§ËÁ¡∞ –

33. (a) Complete each synthesis by giving missing reagents or products in the
following :

(i) 1

(ii) 1

(iii) 1

(b) Write a chemical test to distinguish between following pair of compounds.

(i) Propanal and Propanone 1

(ii) Benzoic acid and Ethylbenzoate 1

(a) ÁŸêŸÁ‹ÁπÃ ◊¥ ¬˝àÿ∑§ ‚¥‡‹·áÊ ∑§Ê ÁŒ∞ ª∞ ‹ÈåÃ •Á÷∑§Ê⁄U∑§Ê¥ •ÕflÊ ©à¬ÊŒÊ¥ mÊ⁄UÊ ‚¥‡‹Á·Ã
∑§ËÁ¡∞–

(i)

(ii)

(iii)

3

3

2
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(b) ÁŸêŸÁ‹ÁπÃ ÿÊÒÁª∑§Ê¥ ∑§ ÿÈÇ◊Ê¥ ∑§Ê ⁄UÊ‚ÊÿÁŸ∑§ ¬⁄UËˇÊáÊÊ¥ mÊ⁄UÊ Áfl÷ÁŒÃ ∑§ËÁ¡∞ —

(i) ¬˝Ê¬Ÿ‹ •ÊÒ⁄U ¬˝Ê¬ŸÊŸ

(ii) ’¥¡Êß∑§ •ê‹ •ÊÒ⁄U ∞ÕÊß‹ ’¥¡Ê∞≈U–

OR/•ÕflÊ

(a) Arrange the following compounds in increasing order of their property as
indicated :

(i) Acetaldehyde, Acetone, Methyl tert butyl ketone (reactivity towards
HCN)

(ii)

(iii)

(b) Write a short note on the following name reaction :

(i) Stephen reaction.

(ii) Wolff-Kishner reduction.

(a) ÁŸêŸÁ‹ÁπÃ ÿÊÒÁª∑§Ê¥ ∑§Ê ©Ÿ∑§ Œ‡ÊÊ¸∞ ª∞ ªÈáÊÊ¥ ∑§ •ŸÈ‚Ê⁄U ’…∏Ã ∑˝§◊ ◊¥ √ÿflÁSÕÃ ∑§ËÁ¡∞ —

(i) ∞Á‚≈U‹Á«U„Êß«U, ∞‚Ë≈UÊ Ÿ, Á◊ÕÊß‹ ÃÎÃËÿ∑§ éÿÍ≈UÊß‹ ∑§Ë≈UÊ Ÿ ( HCN ∑§ ¬˝ÁÃ
•Á÷Á∑˝§ÿÊ‡ÊË‹ÃÊ)

(ii)

1

1

3

1

2

1

1
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(iii)

(b) ÁŸêŸÁ‹ÁπÃ ŸÊ◊ ∑§Ë •Á÷Á∑˝§ÿÊ•Ê¥ ¬⁄U ‚¥ÁˇÊåÃ ŸÊ≈ Á‹Áπ∞–

(i) S≈UË»§Ÿ •Á÷Á∑˝§ÿÊ

(ii) flÊÀ»§-Á∑§‡Ÿ⁄U •¬øÿŸ

- o O o -


