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2. 

General Instructions :

1. Candidate must write his/her Roll Number on the first page of the Question Paper.
2. Please check the Question Paper to verify that the total pages and total number of questions contained in the

Question Paper are the same as those printed on the top of the first page. Also check to see that the questions are
in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualification of the candidate.

4. Write your Question Paper code No. 64/OSS/2-A on the Answer-Book.
5. (a) The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any one

of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the Answer-
Book.
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errors/mistakes in understanding the question will be yours only.
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CHEMISTRY

⁄U‚ÊÿŸÁflôÊÊŸ

(313)

Time : 3 Hours ] [ Maximum Marks : 80

‚◊ÿ — 3 ÉÊá≈U ] [ ¬ÍáÊÊZ∑§ — 80

Note : (i) All questions are compulsory.

(ii) Marks allotted are indicated against each question.

(iii) Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D),
out of which one is the most appropriate.  Choose the correct answer among the four
alternatives and write it in your answer-book against the number of the question.  No
extra time is allotted for attempting multiple-choice questions.

(iv) Use log tables, if necessary.

ÁŸŒ¸‡Ê — (i) ‚÷Ë ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒËÁ¡∞–

(ii) ¬˝àÿ∑§ ¬˝‡Ÿ ∑§ ‚Ê◊Ÿ ©‚∑§ •¥∑§ Œ‡ÊÊ¸ÿ ªÿ „Ò¥–

(iii) ¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ 10 Ã∑§ ∑§ ¬˝àÿ∑§ ¬˝‡Ÿ ◊¥ øÊ⁄U Áfl∑§À¬U (A), (B), (C) ÃÕÊ (D) „Ò¥, Á¡Ÿ◊¥ ‚ ∞∑§ ‚’‚
©¬ÿÈÄÃ „Ò–  øÊ⁄U Áfl∑§À¬Ê¥ ◊¥ ‚ ‚„Ë ©ûÊ⁄U øÈŸ¥ ÃÕÊ •¬ŸË ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ ∑§ ‚Ê◊Ÿ ©ûÊ⁄U Á‹π¥–
’„ÈÁfl∑§À¬Ë ¬˝‡ŸÊ¥ ∑§ Á‹ÿ •ÁÃÁ⁄UÄÃ ‚◊ÿ Ÿ„Ë¥ ÁŒÿÊ ¡ÊÿªÊ–

(iv) ÿÁŒ •Êfl‡ÿ∑§ „Ê, ÃÊ ‹ÊÚª ≈U’‹ ∑§Ê ¬˝ÿÊª ∑§⁄¥U–

1. Which of the following processes is used for getting drinking water from saline sea water ?
(A) Reverse osmosis (B) Osmosis
(C) Filtration (D) Distillation

ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ ∑§ÊÒŸ-‚Ê ¬˝∑˝§◊ Ÿ◊∑§ËŸ ‚◊ÈŒ˝Ë ¡‹ ‚ ¬ÿ ¡‹ ¬˝ÊåÃ ∑§⁄UŸ ∑§ Á‹∞ ¬˝ÿÈÄÃ „ÊÃÊ „Ò?
(A) ¬˝ÁÃ‹Ê◊ ¬⁄UÊ‚⁄UáÊ (B) ¬⁄UÊ‚⁄UáÊ
(C) ¿UÊŸŸÊ (D) •Ê‚flŸ

2. Which of the following processes always involves the loss of electrons ? 1
(A) Oxidation (B) Reduction
(C) Hydrolysis (D) Decomposition

ÁŸêŸÁ‹ÁπÃ ¬˝∑˝§◊Ê¥ ◊¥ ‚ Á∑§‚◊¥ ‚ŒÒfl ß‹Ä≈˛UÊÚŸÊ¥ ∑§Ê πÊŸÊ ‡ÊÊÁ◊‹ „ÊÃÊ „Ò?
(A) •ÊÚÄ‚Ë∑§⁄UáÊ (B) •¬øÿŸ
(C) ¡‹•¬ÉÊ≈UŸ (D) ÁflÉÊ≈UŸ

1
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3. Lanthanoid contraction is due to increase in : 1

(A) atomic numbers

(B) size of 4f orbital

(C) shielding by f electrons

(D) effective nuclear charge

‹Ò¥ÕŸÊß«U ‚¥∑È§øŸ ∑§Ê ∑§Ê⁄UáÊ „Ò —

(A) ¬⁄U◊ÊáÊÈ ‚¥ÅÿÊ ∑§Ê ’…∏UŸÊ

(B) 4f ∑§ˇÊ∑§ ∑§Ê •Ê∑§Ê⁄U ’…∏ŸÊ

(C) f ß‹Ä≈˛UÊÚŸÊ¥ mÊ⁄UÊ ¬Á⁄U⁄UˇÊáÊ (∑§flø) ∑§Ê ’…∏ŸÊ

(D) ¬˝÷ÊflË ŸÊÁ÷∑§Ëÿ •Êfl‡Ê ∑§Ê ’…∏ŸÊ

4. Temporary development of +ve and −ve charges on two atoms linked by multiple covalent
bonds in a molecule through complete transfer of electrons is known as :

(A) hyperconjugation (B) resonance

(C) inductive effect (D) electromeric effect

∞‚Ë •SÕÊÿË ÉÊ≈UŸÊ Á¡‚◊¥ ©Ÿ ŒÊ ¬⁄U◊ÊáÊÈ•Ê¥ ¬⁄U +ve •ÊÒ⁄U −ve •Êfl‡Ê ©à¬ãŸ „Ê ¡ÊÃÊ „Ò ¡Ê ’„È‚„‚¥ÿÊ¡Ë •Ê’¥œ
mÊ⁄UÊ ¡È«∏ „ÊÃ „Ò¥ •ÊÒ⁄U •áÊÈ ◊¥ ß‹Ä≈˛UÊÚŸÊ¥ ∑§Ê ¬ÍáÊ¸ SÕÊŸÊ¥Ã⁄UáÊ „Ê ¡ÊÃÊ „Ò, ∑§„‹ÊÃË „Ò —

(A) •ÁÃ‚¥ÿÈÇ◊Ÿ (B) •ŸÈŸÊŒ

(C) ¬˝⁄UÁáÊ∑§ ¬˝÷Êfl (D) ß‹Ä≈˛UÊ◊⁄UË ¬˝÷Êfl

5. In which of the following molecules the bond angle is minimum ? 1

(A) CH
4

(B) H
2
O (C) NH

3
(D)

+

4
NH

ÁŸêŸÁ‹ÁπÃ •áÊÈ•Ê¥ ◊¥ ‚ Á∑§‚◊¥ •Ê’¥œ ∑§ÊáÊ ãÿÍŸÃ◊ „Ò?

(A) CH4 (B) H2O (C) NH3 (D)
+

4
NH

6. The half-life period of a first order reaction is 20 minutes.  The amount of the reactant left
after one hour will be :

(A)
1

2
 of the original amount (B)

1

4
 of the original amount

(C)
1

8
 of the original amount (D)

1

16
 of the original amount

Á∑§‚Ë ¬˝Õ◊ ∑§ÊÁ≈U •Á÷Á∑˝§ÿÊ ∑§Ê •œ¸ •ÊÿÈ ∑§Ê‹ 20 Á◊Ÿ≈U „Ò– ∞∑§ ÉÊ¥≈U ∑§ ’ÊŒ •Á÷∑§◊¸∑§ ∑§Ë ‡Ê· ◊ÊòÊÊ „ÊªË —

(A) ◊Í‹ ◊ÊòÊÊ ∑§Ê 
1

2
(B) ◊Í‹ ◊ÊòÊÊ ∑§Ê 

1

4

(C) ◊Í‹ ◊ÊòÊÊ ∑§Ê 
1

8
(D) ◊Í‹ ◊ÊòÊÊ ∑§Ê 

1

16

1

1
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7. In which of the following transitions the radiation with the longest wavelength will be
emitted ?

(A) n=5 → n=4 (B) n=4 → n=3

(C) n=3 → n=2 (D) n=2 → n=1

ÁŸêŸÁ‹ÁπÃ ‚¥∑˝§◊áÊÊ¥ ◊¥ ‚ Á∑§‚◊¥ ‚’‚ ‹ê’Ë Ã⁄¥UªŒÒäÿ¸ ∑§Ë ÁflÁ∑§⁄UáÊ ©à‚Á¡¸Ã „ÊªË?
(A) n=5 → n=4 (B) n=4 → n=3

(C) n=3 → n=2 (D) n=2 → n=1

8. Which of the following aqueous solutions will have the lowest boiling point ? 1

(A) 1 M C6H12O6 (glucose) (B) 1 M HNO3

(C) 1 M KCl (D) 1 M CaCl2

ÁŸêŸÁ‹ÁπÃ ¡‹Ëÿ Áfl‹ÿŸÊ¥ ◊¥ ‚ Á∑§‚∑§Ê ÄflÕŸÊ¥∑§ ÁŸêŸÃ◊ „ÊªÊ?

(A) 1 M C6H12O6 (Ç‹Í∑§Ê‚) (B) 1 M HNO3

(C) 1 M KCl (D) 1 M CaCl2

9. Which of the following on thermal decomposition yields a basic as well as an acidic oxide ?

(A) K2CO3 (B) Na2CO3

(C) NaNO3 (D) CaCO3

ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ Á∑§‚∑§ ÃÊ¬Ëÿ ÁflÉÊ≈UŸ mÊ⁄UÊ ˇÊÊ⁄UËÿ •ÊÒ⁄U •ê‹Ëÿ ŒÊŸÊ¥ „Ë •ÊÚÄ‚Êß«U ¬˝ÊåÃ „ÊÃ „Ò¥?
(A) K

2
CO

3
(B) Na

2
CO

3

(C) NaNO3 (D) CaCO3

10. The correct order of reactivity of various carboxylic acid derivatives is : 1

(A) Acid chloride < Acid anhydride < Ester < Amide

(B) Amide < Ester < Acid anhydride < Acid chloride

(C) Acid chloride < Acid anhydride < Ester < Amide

(D) Acid chloride < Ester < Acid anhydride < Amide

∑§Ê’Ê¸ÁÄ‚Á‹∑§ √ÿÈà¬ãŸÊ¥ ∑§Ë •Á÷Á∑˝§ÿÊ‡ÊË‹ÃÊ ∑§Ê ‚„Ë ∑˝§◊ „Ò —

(A) •ê‹ Ä‹Ê⁄UÊß«U < •ê‹ ∞Ÿ„Êß«˛UÊß«U < ∞S≈U⁄U < ∞◊Êß«U

(B) ∞◊Êß«U < ∞S≈U⁄U < •ê‹ ∞Ÿ„Êß«˛UÊß«U < •ê‹ Ä‹Ê⁄UÊß«U

(C) •ê‹ Ä‹Ê⁄UÊß«U < •ê‹ ∞Ÿ„Êß«˛UÊß«U < ∞S≈U⁄U < ∞◊Êß«U

(D) •ê‹ Ä‹Ê⁄UÊß«U < ∞S≈U⁄U < •ê‹ ∞Ÿ„Êß«˛UÊß«U < ∞◊Êß«U

11. What is ‘mole’ ?  How many formula units are present in 1 mole of KNO3 ? 2

“◊Ê‹” ÄÿÊ „Ò?  1 ◊Ê‹ KNO3 ◊¥ Á∑§ÃŸË ‚ÍòÊ ß∑§ÊßÿÊ° ©¬ÁSÕÃ „Ò¥?

12. What are surfactants ?  Give two examples. 2

¬Îc∆U ‚Á∑˝§ÿ∑§ ÄÿÊ „Ò¥? ŒÊ ©ŒÊ„⁄UáÊ ŒËÁ¡∞–

1

1
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13. If one mL of water has 20 drops, calculate the number of water molecules in 5 drops of water.
(ρwater = 1 g mL−1) [Given : The Avogadro’s constant NA is 6.022×1023 mol−1]

ÿÁŒ ¡‹ ∑§ 1 mL ◊¥ 20 ’Í¥Œ¥ „Ò¥, ÃÊ ¡‹ ∑§Ë 5 ’Í¥ŒÊ¥ ◊¥ ¡‹ ∑§ •áÊÈ ¬Á⁄U∑§Á‹Ã ∑§ËÁ¡∞–  (ρ
water

 = 1 g mL−1)

[ÁŒÿÊ „Ò — •ÊflÊªÊŒ˝Ê ÁSÕ⁄UÊ¥∑§ N
A

 = 6.022×1023 mol−1]

14. Calculate the De-Broglie wavelength of wave associated with a body of mass 5000 g and
moving with a velocity of 500 m/s. [h = 6.626×10−34 Js]

5000 g Œ˝√ÿ◊ÊŸ ∑§Ê ∑§Êß¸ Á¬¥«UU 500 m/s ∑§ flª ‚ ø‹Êÿ◊ÊŸ „Ò, ß‚‚ ‚¥’h ŒË-’˝ÊÚª‹Ë Ã⁄¥UªŒÒäÿ¸ ¬Á⁄U∑§Á‹Ã
∑§ËÁ¡∞– [h = 6.626×10−34 Js]

15. Calculate the ratio of rates of diffusion of hydrogen and oxygen gases under similar conditions
of temperature and pressure. [Atomic mass : H=1.0 u, O=16.0 u]

ÃÊ¬ •ÊÒ⁄U ŒÊ’ ∑§Ë ∞∑§ ‚◊ÊŸ ¬Á⁄UÁSÕÁÃÿÊ¥ ◊¥ „Êß«˛UÊ¡Ÿ •ÊÒ⁄U •ÊÚÄ‚Ë¡Ÿ ªÒ‚Ê¥ ∑§Ë Áfl‚⁄UáÊ Œ⁄UÊ¥ ∑§Ê •ŸÈ¬ÊÃ ¬Á⁄U∑§Á‹Ã
∑§ËÁ¡∞–  [¬⁄U◊ÊáÊÈ Œ˝√ÿ◊ÊŸ : H=1.0 u, O=16.0 u]

16. Identify intensive properties among the following : 2

Volume, temperature, heat, surface tension, molar enthalpy, internal energy, refractive index,
weight.

ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ ◊ÊòÊÊ-SflÃ¥òÊ ªÈáÊœ◊ÊZ ∑§Ë ¬„øÊŸ ∑§ËÁ¡∞ —

•ÊÿÃŸ, ÃÊ¬, ™§c◊Ê, ¬Îc∆U-ÃŸÊfl, ◊Ê‹⁄U ∞ãÕÒÀ¬Ë, •Ê¥ÃÁ⁄U∑§ ™§¡Ê¸, •¬flÃ¸ŸÊ¥∑§, ÷Ê⁄U–

17. What are buffer solutions ?  Out of the following substances, pick up two pairs of substances
such that one pair would make an acidic buffer and the other one a basic buffer.

BaCl
2
, HF, HNO

3
, (NH

4
)
2
SO

4
, NaF, NH

4
OH, Na

2
SO

4
 and Al(OH)

3

’»§⁄U Áfl‹ÿŸ ÄÿÊ „Ò? ŸËø ÁŒ∞ ª∞ ¬ŒÊÕÊZ ◊¥ ‚, ŒÊ ¡Ê«∏Ê¥ ∑§Ê ß‚ ¬˝∑§Ê⁄U ¿UÊ°Á≈U∞ Á∑§ ∞∑§ ¡Ê«∏ ‚ •ê‹Ëÿ ’»§⁄U ’Ÿ
•ÊÒ⁄U ŒÍ‚⁄U ‚ ˇÊÊ⁄UËÿ ’»§⁄U–

BaCl
2
, HF, HNO

3
, (NH

4
)
2
SO

4
, NaF, NH

4
OH, Na

2
SO

4
 •ÊÒ⁄U Al(OH)

3

18. This element ‘X’ belongs to group 17 of the modern periodic table. It is found in the mineral
cryolite and cannot be prepared by the oxidation of its anion, X−.  Why is the HX liquid at
room temperature whereas all other hydrohalic acids are gases ?  Explain with the help of a
figure.

ÿ„ Ãàfl ‘X’ •ÊœÈÁŸ∑§ •ÊflÃ¸ ‚Ê⁄UáÊË ∑§ flª¸ 17 ∑§Ê ‚ŒSÿ „Ò– ÿ„ πÁŸ¡ ∑˝§ÊÿÊ‹Êß≈U ◊¥ ¬ÊÿÊ ¡ÊÃÊ „Ò •ÊÒ⁄U ß‚∑§
´§áÊÊÿŸ X− ∑§ •ÊÚÄ‚Ë∑§⁄UáÊ mÊ⁄UÊ ß‚∑§Ê Áfl⁄UøŸ Ÿ„Ë¥ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò– ∑§ˇÊ ÃÊ¬ ¬⁄U HX Œ˝fl ÄÿÊ¥ „Ò ¡’Á∑§ •ãÿ
‚÷Ë „Êß«˛UÊ„ÒÁ‹∑§ •ê‹ ªÒ‚¥ „Ò¥ ?  ∞∑§ ÁøòÊ ∑§Ë ‚„ÊÿÃÊ ‚ √ÿÊÅÿÊ ∑§ËÁ¡∞–

2

2

2

2

2
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19. Answer the following questions about (A) C12H25−O−SO3Na and (B) C17H35COONa. 2

(a) Which one is a detergent ?

(b) Which one can be used for washing of clothes only with soft water ?

(c) Is (C12H25−O−SO3)2Ca water soluble or not ?

(d) Identify the lipophilic part in B.

(A) C
12

H
25

−O−SO
3
Na •ÊÒ⁄U (B) C

17
H

35
COONa ∑§ Áfl·ÿ ◊¥ ÁŸêŸÁ‹ÁπÃ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒËÁ¡∞ —

(a) ∑§ÊÒŸ-‚Ê •¬◊Ê¡¸∑§ „Ò?
(b) ßŸ◊¥ ‚ ∑§ÊÒŸ ∑§fl‹ ◊ÎŒÈ ¡‹ ◊¥ ∑§¬«∏ œÊŸ ∑§ Á‹∞ ¬˝ÿÈÄÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò?
(c) ÄÿÊ (C

12
H

25
−O−SO

3
)
2
Ca ¡‹ Áfl‹ÿ „Ò •ÕflÊ Ÿ„Ë¥?

(d) B ◊¥ ’‚Ê⁄UÊªË ÷Êª ∑§Ê ¬„øÊÁŸ∞–

20. What are p-block elements ?  How many groups in the modern periodic table constitute
p-block ?  Give two important roles that the elements nitrogen, oxygen and carbon play in
our daily lives.

p-é‹ÊÚ∑§ Ãàfl ÄÿÊ „Ò¥? •ÊœÈÁŸ∑§ •ÊflÃ¸ ‚Ê⁄UáÊË ◊¥ Á∑§ÃŸ flª¸ p-é‹ÊÚ∑§ ’ŸÊÃ „Ò¥? ŸÊß≈˛UÊ¡Ÿ, •ÊÚÄ‚Ë¡Ÿ •ÊÒ⁄U ∑§Ê’¸Ÿ
ÃàflÊ¥ ∑§Ë „◊Ê⁄U ŒÒÁŸ∑§ ¡ËflŸ ◊¥ ŒÊ ◊„àfl¬ÍáÊ¸ ÷ÍÁ◊∑§Ê∞° ŒËÁ¡∞–

21. Write balanced chemical equations for the reactions of potassium permanganate with : 4

 (i) Fe2+ ions in acidic medium (ionic equation),

(ii) H
2
S in neutral medium and

(iii) Kl in alkaline medium

Write its two important uses.

 (i) Fe2+ •ÊÿŸ •ê‹Ëÿ ◊Êäÿ◊ (•ÊÿÁŸ∑§ ‚◊Ë∑§⁄UáÊ),
(ii) H

2
S ©ŒÊ‚ËŸ ◊Êäÿ◊ ◊¥ •ÊÒ⁄U

(iii) Kl ˇÊÊ⁄UËÿ ◊Êäÿ◊ ◊¥ ¬Ê≈ÒUÁ‡Êÿ◊ ¬⁄U◊Ò¥ªŸ≈U ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ•Ê¥ ∑§Ë ‚¥ÃÈÁ‹Ã ⁄UÊ‚ÊÿÁŸ∑§ ‚◊Ë∑§⁄UáÊ Á‹Áπ∞–
ß‚∑§ ŒÊ ◊„àfl¬ÍáÊ¸ ©¬ÿÊª Á‹Áπ∞–

22. What changes are observed when the following reagents are added to alkanes, alkenes and
alkynes ?  Write your answer in a tabular form.

Reagents :

(i) Bromine in CCl4
(ii) Baeyer’s reagent

(iii) Ammoniacal solution of AgNO3 and

(iv) Ammoniacal solution of Cu
2
Cl

2

∞À∑§ŸÊ¥, ∞À∑§ËŸÊ¥ •ÊÒ⁄U ∞À∑§ÊßŸÊ¥ ◊¥ ¡’ ÁŸêŸÁ‹ÁπÃ •Á÷∑§◊¸∑§ Á◊‹Ê∞ ¡ÊÃ „Ò¥ ÃÊ ÄÿÊ ¬Á⁄UflÃ¸Ÿ ¬˝ÁˇÊÃ Á∑§∞ ¡ÊÃ „Ò¥?
•¬ŸÊ ©ûÊ⁄U ‚Ê⁄UáÊË ∑§ M§¬ ◊¥ Á‹Áπ∞–
•Á÷∑§◊¸∑§ —
(i) CCl

4 
◊¥ ’˝Ê◊ËŸ

(ii) ’ÿ⁄U •Á÷∑§◊¸∑§
(iii) AgNO3 ∑§Ê •◊ÊÁŸÿÊ∑§‹ Áfl‹ÿŸ
(iv) Cu2Cl2 ∑§Ê •◊ÊÁŸÿÊ∑§‹ Áfl‹ÿŸ

4

4
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23. (a) Derive integrated rate equation for rate constant for a first order reaction. 4

(b) The decomposition of hydrogen peroxide to water and oxygen is a first order reaction
with a rate constant of 0.041 min−1. If the initial concentration of hydrogen peroxide is
0.5 M then how long will it take for this concentration to drop to 0.1 M.

[Given : log 4=0.602, log 5=0.699]

(a) ¬˝Õ◊ ∑§ÊÁ≈U •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ Œ⁄U ÁSÕ⁄UÊ¥∑§ ∑§Ë ‚◊Ê∑§Á‹Ã Œ⁄U ‚◊Ë∑§⁄UáÊ √ÿÈà¬ãŸ ∑§ËÁ¡∞–

(b) „Êß«˛UÊ¡Ÿ ¬⁄U•ÊÚÄ‚Êß«U ∑§Ê ¬ÊŸË •ÊÒ⁄U •ÊÚÄ‚Ë¡Ÿ ◊¥ ÁflÉÊ≈UŸ ¬˝Õ◊ ∑§ÊÁ≈U ∑§Ë •Á÷Á∑˝§ÿÊ „Ò Á¡‚∑§Ê Œ⁄U ÁSÕ⁄UÊ¥∑§
0.041 ¬˝ÁÃ Á◊Ÿ≈U „Ò– ÿÁŒ „◊ 0.5 M ∑§Ë ¬˝Ê⁄UÁê÷∑§ ‚Ê¥Œ˝ÃÊ ‚ ¬˝Ê⁄¥U÷ ∑§⁄¥UU ÃÊ ‚Ê¥Œ˝ÃÊ ∑§Ê Áª⁄U∑§⁄ 0.1 M „ÊŸ ◊¥
Á∑§ÃŸÊ ‚◊ÿ ‹ªªÊ?

[ÁŒÿÊ „Ò : log 4=0.602, log 5=0.699]

24. A galvanic cell is made by combining zinc-zinc sulphate (E8=−0.76 V) and copper-copper
sulphate (E8=+0.34 V) electrodes.

(i) Write the cell notation of the cell.

(ii) Identify the cathode and the anode in this cell.

(iii) Which electrode is the positive electrode and which one is the negative electrode in this
cell ?

(iv) Write the anodic reaction, cathodic reaction and the cell reaction.

∞∑§ ªÒÀflÊÁŸ∑§ ‚‹ Á¡¥∑§-Á¡¥∑§ ‚À»§≈U (E8=−0.76 V) •ÊÒ⁄U ∑§ÊÚ¬⁄U-∑§ÊÚ¬⁄U ‚À»§≈U (E8=+0.34 V) ß‹Ä≈˛UÊ«UÊ¥
∑§ ‚¥ÿÊ¡Ÿ ‚ ’ŸÊÿÊ „Ò–

(i) ß‚ ‚‹ ∑§Ê ‚¥∑§ÁÃ∑§ ¬˝SÃÈÁÃ∑§⁄UáÊ Á‹π¥–

(ii) ß‚ ‚‹ ◊¥ ∑Ò§ÕÊ«U •ÊÒ⁄U ∞ŸÊ«U ∑§Ë ¬„øÊŸ ∑§ËÁ¡∞–

(iii) ß‚ ‚‹ ◊¥ ∑§ÊÒŸ-‚Ê ß‹Ä≈˛UÊ«U œŸÊà◊∑§ „ÒÒ •ÊÒ⁄U ∑§ÊÒŸ ´§áÊÊà◊∑§ ß‹Ä≈˛UÊ«U „Ò?

(iv) ∞ŸÊ«U •Á÷Á∑˝§ÿÊ, ∑Ò§ÕÊ«U •Á÷Á∑˝§ÿÊ •ÊÒ⁄U ‚‹ •Á÷Á∑˝§ÿÊ Á‹Áπ∞–

25. The observed and calculated molar mass of KCl is 38.75 g mol−1 and 75.5 g mol−1 respectively,
calculate Vant-Hoff factor and degree of dissociation of KCl.

KCl ∑§Ê ¬˝ÁˇÊÃ •ÊÒ⁄U ¬Á⁄U∑§Á‹Ã ◊Ê‹⁄U Œ˝√ÿ◊ÊŸ ∑˝§◊‡Ê— 38.75 g ¬˝ÁÃ ◊Ê‹ •ÊÒ⁄U 75.5 g ¬˝ÁÃ ◊Ê‹ „Ò– flÊã≈U„ÊÚ»§ ∑§Ê⁄U∑§
•ÊÒ⁄U KCl ∑§Ë ÁflÿÊ¡Ÿ ∑§Ë ◊ÊòÊÊ ¬Á⁄U∑§Á‹Ã ∑§ËÁ¡∞–

26. What is Bond Enthalpy ?  Calculate ∆
r
H8 for the reaction : 4

Cl
2
(g) + 2HF(g) → 2HCl(g) + F

2
(g)

Given : B.E. (H-Cl)=431 kJ mol−1, B.E. (H-F)=563 kJ mol−1,

   B.E. (F-F)=155 kJ mol−1, B.E. (Cl-Cl)=242 kJ mol−1

•Ê’¥œ ∞ãÕÒÀ¬Ë ÄÿÊ „Ò? ÁŸêŸÁ‹ÁπÃ •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ ∆
r
H8 ¬Á⁄U∑§Á‹Ã ∑§ËÁ¡∞ —

Cl
2
(g)+2HF(g) → 2HCl(g) + F

2
(g)

ÁŒÿÊ „Ò : •Ê.∞. (H-Cl)=431 kJ mol−1, •Ê.∞. (H-F)=563 kJ mol−1,

  •Ê.∞. (F-F)=155 kJ mol−1, •Ê.∞. (Cl-Cl)=242 kJ mol−1

4

4
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27. State the postulates of Bohr’s atomic model.  Write the relation for the energy of an electron
in a given orbit in terms of its mass and the charge.  What is the significance of negative sign
in it ?  Does energy of the electron increase or decrease as the value of n increases ?

’Ê⁄U ∑§ ¬⁄◊ÊáÊÈ ◊ÊÚ«U‹ ∑§Ë •Á÷œÊ⁄UáÊÊ∞° Á‹Áπ∞–  Á∑§‚Ë ∑§ˇÊ (orbit) ◊¥ ß‹Ä≈˛UÊÚŸ ∑§Ë ™§¡Ê¸ ∑§ Á‹∞ Œ˝√ÿ◊ÊŸ •ÊÒ⁄U
•Êfl‡Ê ∑§ ¬ŒÊ¥ ◊¥ ‚¥’¥œ Á‹Áπ∞– ´§áÊÊà◊∑§ Áøã„ ∑§Ê ÄÿÊ ◊„àfl „Ò? ÄÿÊ ß‹Ä≈˛UÊÚŸ ∑§Ë ™§¡Ê¸ ’…∏ÃË „Ò ÿÊ ÉÊ≈UÃË „Ò
¡Ò‚-¡Ò‚ n ∑§Ê ◊ÊŸ ’…∏ÃÊ „Ò?

28. What is a ligand ?  Why is the interaction between the metal ion and the ligand considered as
Lewis acid-base reaction ?  Identify.
(i) the entities present in its coordination sphere of the complex [Co(en)2Cl2]Cl,
(ii) the types of ligands present and
(iii) the chelating agent present in it

‚¥‹ÇŸË (Á‹ª¥«U) ÄÿÊ „Ò? œÊÃÈ •ÊÿŸ •ÊÒ⁄U ‚¥‹ÇŸË ∑§ ’Ëø ◊¥ •ãÿÊãÿÁ∑˝§ÿÊ ∑§Ê ‹Íß‚ •ê‹-ˇÊÊ⁄U •Á÷Á∑˝§ÿÊ ÄÿÊ¥
◊ÊŸÊ ¡ÊÃÊ „Ò?
(i) ‚¥∑È§‹ [Co(en)2Cl2]Cl ∑§ ‚◊ãflÿ ◊¥«U‹ ◊¥ ©¬ÁSÕÃ ‚ûÊÊ∞°,
(ii) ©¬ÁSÕÃ ‚¥‹ÁÇŸÿÊ¥ ∑§ ¬˝∑§Ê⁄U •ÊÒ⁄U
(iii) ß‚◊¥ ©¬ÁSÕÃ ∑§Ë‹Á≈¥Uª ∑§Ê⁄U∑§ ∑§Ë ¬„øÊŸ ∑§ËÁ¡∞–

29. (a) What happens when HCl reacts with propanol ?  Write the reaction involved and
write IUPAC name of the main product.  This reaction occurs in presence of a substance.
Name the substance and give its role.

(b) Why do haloalkanes undergo nucleophilic substitution reactions ?  What is a nucleophilic
substitution bimolecular reaction ?  Show its mechanism and give its important
characteristics.

(a) ÄÿÊ „ÊÃÊ „Ò ¡’ HCl, ¬˝Ê¬ŸÊÚ‹ ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ ∑§⁄UÃÊ „Ò? ‚¥’h •Á÷Á∑˝§ÿÊ Á‹Áπ∞ •ÊÒ⁄U ◊ÈÅÿ ©à¬ÊŒ ∑§Ê
•Êß¸.ÿÍ.¬Ë.∞.‚Ë. (IUPAC) ŸÊ◊ Á‹Áπ∞– ÿ„ •Á÷Á∑˝§ÿÊ ∞∑§ ¬ŒÊÕ¸ ∑§Ë ©¬ÁSÕÁÃ ◊¥ „ÊÃË „Ò– ¬ŒÊÕ¸ ∑§Ê ŸÊ◊
Á‹Áπ∞ •ÊÒ⁄U ©‚∑§Ë ÷ÍÁ◊∑§Ê Á‹Áπ∞–

(b) „Ò‹Ê∞À∑§Ÿ¥ ŸÊÁ÷∑§ SŸ„Ë ¬˝ÁÃSÕÊ¬Ÿ •Á÷Á∑˝§ÿÊ∞° ÄÿÊ¥ ŒÃË „Ò¥? ŸÊÁ÷∑§ SŸ„Ë ¬˝ÁÃSÕÊ¬Ÿ Ám•ÊÁáfl∑§ •Á÷Á∑˝§ÿÊ
ÄÿÊ „Ò? ß‚∑§Ë Á∑˝§ÿÊÁflÁœ Œ‡ÊÊ¸ß∞ •ÊÒ⁄U ◊„àfl¬ÍáÊ¸ •Á÷‹ˇÊáÊ ŒËÁ¡∞–

30. (a) The compound ‘A’ is obtained by diazotisation of aniline.  It undergoes diazo coupling
reaction with phenol to give ‘B’.  Write the reaction and also the names of ‘A’ and ‘B’.

(b) The common painkiller aspirin is obtained by reacting a compound ‘X’ with acetic
anhydride. Identify ‘X’.  How is it prepared from phenol ?  Write the reaction and also
write the names of the compounds formed in the first two steps of the reaction.

(a) ÿÊÒÁª∑§ ‘A’ ∞ÁŸ‹ËŸ ∑§ «UÊß∞¡Ê≈UË∑§⁄UáÊ ‚ ¬˝ÊåÃ „ÊÃÊ „Ò– ÿ„ »§ËŸÊÚ‹ ∑§ ‚ÊÕ «UÊß∞¡Ê ÿÈÇ◊Ÿ •Á÷Á∑˝§ÿÊ Œ∑§⁄U
‘B’ ŒÃÊ „Ò– •Á÷Á∑˝§ÿÊ Á‹Áπ∞ •ÊÒ⁄U ‘A’ ÃÕÊ ‘B’ ∑§ ŸÊ◊ ÷Ë Á‹Áπ∞–

(b) ∞∑§ ‚Ê◊Êãÿ ŒŒ¸ ÁŸflÊ⁄U∑§, ÿÊÒÁª∑§ ‘X’ ∑§Ë ∞‚ËÁ≈U∑§ ∞Ÿ„Êß«˛UÊß«U ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ mÊ⁄UÊ ¬˝ÊåÃ „ÊÃÊ „Ò– ‘X’ ∑§Ê
¬„øÊÁŸ∞– ÿ„ Á»§ŸÊÚ‹ ‚ ∑Ò§‚ Áfl⁄UÁøÃ Á∑§ÿÊ ¡ÊÃÊ „Ò? •Á÷Á∑˝§ÿÊ Á‹Áπ∞ •ÊÒ⁄U •Á÷Á∑˝§ÿÊ ∑§ ¬˝Õ◊ ŒÊ ø⁄UáÊÊ¥
◊¥ ÁŸÁ◊¸Ã ÿÊÒÁª∑§Ê¥ ∑§ ŸÊ◊ Á‹Áπ∞–

- o O o -

6

6

6

6
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Note : (i) All questions are compulsory.

(ii) Marks allotted are indicated against each question.

(iii) Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D),
out of which one is the most appropriate.  Choose the correct answer among the four
alternatives and write it in your answer-book against the number of the question.  No
extra time is allotted for attempting multiple-choice questions.

(iv) Use log tables, if necessary.

ÁŸŒ¸‡Ê — (i) ‚÷Ë ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒËÁ¡∞–

(ii) ¬˝àÿ∑§ ¬˝‡Ÿ ∑§ ‚Ê◊Ÿ ©‚∑§ •¥∑§ Œ‡ÊÊ¸ÿ ªÿ „Ò¥–

(iii) ¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ 10 Ã∑§ ∑§ ¬˝àÿ∑§ ¬˝‡Ÿ ◊¥ øÊ⁄U Áfl∑§À¬U (A), (B), (C) ÃÕÊ (D) „Ò¥, Á¡Ÿ◊¥ ‚ ∞∑§ ‚’‚
©¬ÿÈÄÃ „Ò–  øÊ⁄U Áfl∑§À¬Ê¥ ◊¥ ‚ ‚„Ë ©ûÊ⁄U øÈŸ¥ ÃÕÊ •¬ŸË ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ ∑§ ‚Ê◊Ÿ ©ûÊ⁄U Á‹π¥–
’„ÈÁfl∑§À¬Ë ¬˝‡ŸÊ¥ ∑§ Á‹ÿ •ÁÃÁ⁄UÄÃ ‚◊ÿ Ÿ„Ë¥ ÁŒÿÊ ¡ÊÿªÊ–

(iv) ÿÁŒ •Êfl‡ÿ∑§ „Ê, ÃÊ ‹ÊÚª ≈U’‹ ∑§Ê ¬˝ÿÊª ∑§⁄¥U–

1. In which of the following transitions the radiation with the shortest wavelength will be
emitted ?

(A) n=5 → n=4 (B) n=4 → n=3

(C) n=3 → n=2 (D) n=2 → n=1

ÁŸêŸÁ‹ÁπÃ ‚¥∑˝§◊áÊÊ¥ ◊¥ ‚ Á∑§‚◊¥ ‚’‚ ¿UÊ≈UË Ã⁄¥UªŒÒäÿ¸ ∑§Ë ÁflÁ∑§⁄UáÊ ©à‚Á¡¸Ã „ÊªË?
(A) n=5 → n=4 (B) n=4 → n=3

(C) n=3 → n=2 (D) n=2 → n=1

2. Which of the following on thermal decomposition yields a basic as well as an acidic oxide ?

(A) K
2
CO

3
(B) Na

2
CO

3

(C) NaNO3 (D) CaCO3

ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ Á∑§‚∑§ ÃÊ¬Ëÿ ÁflÉÊ≈UŸ mÊ⁄UÊ ˇÊÊ⁄UËÿ •ÊÒ⁄U •ê‹Ëÿ ŒÊŸÊ¥ „Ë •ÊÚÄ‚Êß«U ¬˝ÊåÃ „ÊÃ „Ò¥?
(A) K

2
CO

3
(B) Na

2
CO

3

(C) NaNO3 (D) CaCO3

1

1
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3. In which of the following molecules the bond angle is minimum ? 1

(A) CH4 (B) H2O (C) NH3 (D)
+

4
NH

ÁŸêŸÁ‹ÁπÃ •áÊÈ•Ê¥ ◊¥ ‚ Á∑§‚◊¥ •Ê’¥œ ∑§ÊáÊ ãÿÍŸÃ◊ „Ò?

(A) CH
4

(B) H
2
O (C) NH

3
(D)

+

4
NH

4. Which of the following properties is not a colligative property ? 1
(A) Vapour pressure (B) Depression in freezing point
(C) Elevation in boiling point (D) Osmotic pressure

ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ ∑§ÊÒŸ-‚Ê ªÈáÊœ◊¸ •áÊÈ‚¥Åÿ ªÈáÊœ◊¸ Ÿ„Ë¥ „Ò?
(A) flÊc¬ ŒÊ’ (B) Á„◊Ê¥∑§ •flŸ◊Ÿ
(C) ÄflÕŸÊ¥∑§ ©ãŸÿŸ (D) ¬⁄UÊ‚⁄UáÊ ŒÊ’

5. The half-life period of a first order reaction is 20 minutes.  The amount of the reactant left
after one hour will be :

(A)
1

2
 of the original amount (B)

1

4
 of the original amount

(C)
1

8
 of the original amount (D)

1

16
 of the original amount

Á∑§‚Ë ¬˝Õ◊ ∑§ÊÁ≈U •Á÷Á∑˝§ÿÊ ∑§Ê •œ¸ •ÊÿÈ ∑§Ê‹ 20 Á◊Ÿ≈U „Ò– ∞∑§ ÉÊ¥≈U ∑§ ’ÊŒ •Á÷∑§◊¸∑§ ∑§Ë ‡Ê· ◊ÊòÊÊ „ÊªË —

(A) ◊Í‹ ◊ÊòÊÊ ∑§Ê 
1

2
(B) ◊Í‹ ◊ÊòÊÊ ∑§Ê 

1

4

(C) ◊Í‹ ◊ÊòÊÊ ∑§Ê 
1

8
(D) ◊Í‹ ◊ÊòÊÊ ∑§Ê 

1

16

6. Lanthanoid contraction is due to increase in : 1
(A) atomic numbers
(B) size of 4f orbital
(C) shielding by f electrons
(D) effective nuclear charge

‹Ò¥ÕŸÊß«U ‚¥∑È§øŸ ∑§Ê ∑§Ê⁄UáÊ „Ò —
(A) ¬⁄U◊ÊáÊÈ ‚¥ÅÿÊ ∑§Ê ’…∏UŸÊ
(B) 4f ∑§ˇÊ∑§ ∑§Ê •Ê∑§Ê⁄U ’…∏ŸÊ
(C) f ß‹Ä≈˛UÊÚŸÊ¥ mÊ⁄UÊ ¬Á⁄U⁄UˇÊáÊ (∑§flø) ∑§Ê ’…∏ŸÊ
(D) ¬˝÷ÊflË ŸÊÁ÷∑§Ëÿ •Êfl‡Ê ∑§Ê ’…∏ŸÊ

7. Which of the following aqueous solutions will have the lowest boiling point ? 1
(A) 1 M C6H12O6 (glucose) (B) 1 M HNO3

(C) 1 M KCl (D) 1 M CaCl2
ÁŸêŸÁ‹ÁπÃ ¡‹Ëÿ Áfl‹ÿŸÊ¥ ◊¥ ‚ Á∑§‚∑§Ê ÄflÕŸÊ¥∑§ ÁŸêŸÃ◊ „ÊªÊ?
(A) 1 M C6H12O6 (Ç‹Í∑§Ê‚) (B) 1 M HNO3

(C) 1 M KCl (D) 1 M CaCl2

1
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8. The correct order of reactivity of various carboxylic acid derivatives is : 1

(A) Acid chloride < Acid anhydride < Ester < Amide

(B) Amide < Ester < Acid anhydride < Acid chloride

(C) Acid chloride < Acid anhydride < Ester < Amide

(D) Acid chloride < Ester < Acid anhydride < Amide

∑§Ê’Ê¸ÁÄ‚Á‹∑§ √ÿÈà¬ãŸÊ¥ ∑§Ë •Á÷Á∑˝§ÿÊ‡ÊË‹ÃÊ ∑§Ê ‚„Ë ∑˝§◊ „Ò —

(A) •ê‹ Ä‹Ê⁄UÊß«U < •ê‹ ∞Ÿ„Êß«˛UÊß«U < ∞S≈U⁄U < ∞◊Êß«U

(B) ∞◊Êß«U < ∞S≈U⁄U < •ê‹ ∞Ÿ„Êß«˛UÊß«U < •ê‹ Ä‹Ê⁄UÊß«U

(C) •ê‹ Ä‹Ê⁄UÊß«U < •ê‹ ∞Ÿ„Êß«˛UÊß«U < ∞S≈U⁄U < ∞◊Êß«U

(D) •ê‹ Ä‹Ê⁄UÊß«U < ∞S≈U⁄U < •ê‹ ∞Ÿ„Êß«˛UÊß«U < ∞◊Êß«U

9. Temporary development of +ve and −ve charges on two atoms linked by multiple covalent
bonds in a molecule through complete transfer of electrons is known as :

(A) hyperconjugation (B) resonance

(C) inductive effect (D) electromeric effect

∞‚Ë •SÕÊÿË ÉÊ≈UŸÊ Á¡‚◊¥ ©Ÿ ŒÊ ¬⁄U◊ÊáÊÈ•Ê¥ ¬⁄U +ve •ÊÒ⁄U −ve •Êfl‡Ê ©à¬ãŸ „Ê ¡ÊÃÊ „Ò ¡Ê ’„È‚„‚¥ÿÊ¡Ë •Ê’¥œ
mÊ⁄UÊ ¡È«∏ „ÊÃ „Ò¥ •ÊÒ⁄U •áÊÈ ◊¥ ß‹Ä≈˛UÊÚŸÊ¥ ∑§Ê ¬ÍáÊ¸ SÕÊŸÊ¥Ã⁄UáÊ „Ê ¡ÊÃÊ „Ò, ∑§„‹ÊÃË „Ò —

(A) •ÁÃ‚¥ÿÈÇ◊Ÿ (B) •ŸÈŸÊŒ

(C) ¬˝⁄UÁáÊ∑§ ¬˝÷Êfl (D) ß‹Ä≈˛UÊ◊⁄UË ¬˝÷Êfl

10. Which of the following processes always involves the loss of electrons ? 1

(A) Oxidation (B) Reduction

(C) Hydrolysis (D) Decomposition

ÁŸêŸÁ‹ÁπÃ ¬˝∑˝§◊Ê¥ ◊¥ ‚ Á∑§‚◊¥ ‚ŒÒfl ß‹Ä≈˛UÊÚŸÊ¥ ∑§Ê πÊŸÊ ‡ÊÊÁ◊‹ „ÊÃÊ „Ò?

(A) •ÊÚÄ‚Ë∑§⁄UáÊ (B) •¬øÿŸ

(C) ¡‹•¬ÉÊ≈UŸ (D) ÁflÉÊ≈UŸ

11. Calculate the De-Broglie wavelength of wave associated with a body of mass 5000 g and
moving with a velocity of 500 m/s. [h = 6.626×10−34 Js]

5000 g Œ˝√ÿ◊ÊŸ ∑§Ê ∑§Êß¸ Á¬¥«UU 500 m/s ∑§ flª ‚ ø‹Êÿ◊ÊŸ „Ò, ß‚‚ ‚¥’h ŒË-’˝ÊÚª‹Ë Ã⁄¥UªŒÒäÿ¸ ¬Á⁄U∑§Á‹Ã
∑§ËÁ¡∞– [h = 6.626×10−34 Js]

12. Identify intensive properties among the following : 2

Volume, temperature, heat, surface tension, molar enthalpy, internal energy, refractive index,
weight.

ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ ◊ÊòÊÊ-SflÃ¥òÊ ªÈáÊœ◊ÊZ ∑§Ë ¬„øÊŸ ∑§ËÁ¡∞ —

•ÊÿÃŸ, ÃÊ¬, ™§c◊Ê, ¬Îc∆U-ÃŸÊfl, ◊Ê‹⁄U ∞ãÕÒÀ¬Ë, •Ê¥ÃÁ⁄U∑§ ™§¡Ê¸, •¬flÃ¸ŸÊ¥∑§, ÷Ê⁄U–

13. What are surfactants ?  Give two examples. 2

¬Îc∆U ‚Á∑˝§ÿ∑§ ÄÿÊ „Ò¥? ŒÊ ©ŒÊ„⁄UáÊ ŒËÁ¡∞–

2

1



5  [ Contd...64/OSS/2-313-B ]

14. This element ‘X’ belongs to group 17 of the modern periodic table. It is found in the mineral
cryolite and cannot be prepared by the oxidation of its anion, X−.  Why is the HX liquid at
room temperature whereas all other hydrohalic acids are gases ?  Explain with the help of a
figure.

ÿ„ Ãàfl ‘X’ •ÊœÈÁŸ∑§ •ÊflÃ¸ ‚Ê⁄UáÊË ∑§ flª¸ 17 ∑§Ê ‚ŒSÿ „Ò– ÿ„ πÁŸ¡ ∑˝§ÊÿÊ‹Êß≈U ◊¥ ¬ÊÿÊ ¡ÊÃÊ „Ò •ÊÒ⁄U ß‚∑§
´§áÊÊÿŸ X− ∑§ •ÊÚÄ‚Ë∑§⁄UáÊ mÊ⁄UÊ ß‚∑§Ê Áfl⁄UøŸ Ÿ„Ë¥ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò– ∑§ˇÊ ÃÊ¬ ¬⁄U HX Œ˝fl ÄÿÊ¥ „Ò ¡’Á∑§ •ãÿ
‚÷Ë „Êß«˛UÊ„ÒÁ‹∑§ •ê‹ ªÒ‚¥ „Ò¥ ?  ∞∑§ ÁøòÊ ∑§Ë ‚„ÊÿÃÊ ‚ √ÿÊÅÿÊ ∑§ËÁ¡∞–

15. If one mL of water has 20 drops, calculate the number of water molecules in 5 drops of water.
(ρ

water
 = 1 g mL−1) [Given : The Avogadro’s constant N

A
 is 6.022×1023 mol−1]

ÿÁŒ ¡‹ ∑§ 1 mL ◊¥ 20 ’Í¥Œ¥ „Ò¥, ÃÊ ¡‹ ∑§Ë 5 ’Í¥ŒÊ¥ ◊¥ ¡‹ ∑§ •áÊÈ ¬Á⁄U∑§Á‹Ã ∑§ËÁ¡∞–  (ρwater = 1 g mL−1)

[ÁŒÿÊ „Ò — •ÊflÊªÊŒ˝Ê ÁSÕ⁄UÊ¥∑§ NA = 6.022×1023 mol−1]

16. Answer the following questions about (A) C
12

H
25

−O−SO
3
Na and (B) C

17
H

35
COONa. 2

(a) Which one is a detergent ?

(b) Which one can be used for washing of clothes only with soft water ?

(c) Is (C12H25−O−SO3)2Ca water soluble or not ?

(d) Identify the lipophilic part in B.

(A) C12H25−O−SO3Na •ÊÒ⁄U (B) C17H35COONa ∑§ Áfl·ÿ ◊¥ ÁŸêŸÁ‹ÁπÃ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒËÁ¡∞ —

(a) ∑§ÊÒŸ-‚Ê •¬◊Ê¡¸∑§ „Ò?

(b) ßŸ◊¥ ‚ ∑§ÊÒŸ ∑§fl‹ ◊ÎŒÈ ¡‹ ◊¥ ∑§¬«∏ œÊŸ ∑§ Á‹∞ ¬˝ÿÈÄÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò?

(c) ÄÿÊ (C
12

H
25

−O−SO
3
)
2
Ca ¡‹ Áfl‹ÿ „Ò •ÕflÊ Ÿ„Ë¥?

(d) B ◊¥ ’‚Ê⁄UÊªË ÷Êª ∑§Ê ¬„øÊÁŸ∞–

17. Calculate the ratio of rates of diffusion of hydrogen and oxygen gases under similar conditions
of temperature and pressure. [Atomic mass : H=1.0 u, O=16.0 u]

ÃÊ¬ •ÊÒ⁄U ŒÊ’ ∑§Ë ∞∑§ ‚◊ÊŸ ¬Á⁄UÁSÕÁÃÿÊ¥ ◊¥ „Êß«˛UÊ¡Ÿ •ÊÒ⁄U •ÊÚÄ‚Ë¡Ÿ ªÒ‚Ê¥ ∑§Ë Áfl‚⁄UáÊ Œ⁄UÊ¥ ∑§Ê •ŸÈ¬ÊÃ ¬Á⁄U∑§Á‹Ã
∑§ËÁ¡∞–  [¬⁄U◊ÊáÊÈ Œ˝√ÿ◊ÊŸ : H=1.0 u, O=16.0 u]

18. What is ‘mole’ ?  How many formula units are present in 1 mole of KNO3 ? 2

“◊Ê‹” ÄÿÊ „Ò?  1 ◊Ê‹ KNO
3
 ◊¥ Á∑§ÃŸË ‚ÍòÊ ß∑§ÊßÿÊ° ©¬ÁSÕÃ „Ò¥?

19. What are buffer solutions ?  Out of the following substances, pick up two pairs of substances
such that one pair would make an acidic buffer and the other one a basic buffer.

HCl, K2SO4, KNO3, (NH4)2SO4, CH3COONa, NH4OH, Ba(OH)2 and CH3COOH

’»§⁄U Áfl‹ÿŸ ÄÿÊ „Ò¥? ŸËø ÁŒ∞ ª∞ ¬ŒÊÕÊZ ◊¥ ‚, ŒÊ ¡Ê«∏Ê¥ ∑§Ê ß‚ ¬˝∑§Ê⁄U ¿UÊ°Á≈U∞ Á∑§ ∞∑§ ¡Ê«∏ ‚ •ê‹Ëÿ ’»§⁄U ’Ÿ
•ÊÒ⁄U ŒÍ‚⁄U ‚ ˇÊÊ⁄UËÿ ’»§⁄U —

HCl, K
2
SO

4
, KNO

3
, (NH

4
)
2
SO

4
, CH

3
COONa, NH

4
OH, Ba(OH)

2
 •ÊÒ⁄U CH

3
COOH

2

2

2

2
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20. A galvanic cell is made by combining zinc-zinc sulphate (E8=−0.76 V) and copper-copper
sulphate (E8=+0.34 V) electrodes.

(i) Write the cell notation of the cell.

(ii) Identify the cathode and the anode in this cell.

(iii) Which electrode is the positive electrode and which one is the negative electrode in this
cell ?

(iv) Write the anodic reaction, cathodic reaction and the cell reaction.

∞∑§ ªÒÀflÊÁŸ∑§ ‚‹ Á¡¥∑§-Á¡¥∑§ ‚À»§≈U (E8=−0.76 V) •ÊÒ⁄U ∑§ÊÚ¬⁄U-∑§ÊÚ¬⁄U ‚À»§≈U (E8=+0.34 V) ß‹Ä≈˛UÊ«UÊ¥
∑§ ‚¥ÿÊ¡Ÿ ‚ ’ŸÊÿÊ „Ò–
(i) ß‚ ‚‹ ∑§Ê ‚¥∑§ÁÃ∑§ ¬˝SÃÈÁÃ∑§⁄UáÊ Á‹π¥–
(ii) ß‚ ‚‹ ◊¥ ∑Ò§ÕÊ«U •ÊÒ⁄U ∞ŸÊ«U ∑§Ë ¬„øÊŸ ∑§ËÁ¡∞–
(iii) ß‚ ‚‹ ◊¥ ∑§ÊÒŸ-‚Ê ß‹Ä≈˛UÊ«U œŸÊà◊∑§ „ÒÒ •ÊÒ⁄U ∑§ÊÒŸ ´§áÊÊà◊∑§ ß‹Ä≈˛UÊ«U „Ò?
(iv) ∞ŸÊ«U •Á÷Á∑˝§ÿÊ, ∑Ò§ÕÊ«U •Á÷Á∑˝§ÿÊ •ÊÒ⁄U ‚‹ •Á÷Á∑˝§ÿÊ Á‹Áπ∞–

21. What changes are observed when the following reagents are added to alkanes, alkenes and
alkynes ?  Write your answer in a tabular form.

Reagents :

(i) Bromine in CCl4
(ii) Baeyer’s reagent

(iii) Ammoniacal solution of AgNO3 and

(iv) Ammoniacal solution of Cu
2
Cl

2

∞À∑§ŸÊ¥, ∞À∑§ËŸÊ¥ •ÊÒ⁄U ∞À∑§ÊßŸÊ¥ ◊¥ ¡’ ÁŸêŸÁ‹ÁπÃ •Á÷∑§◊¸∑§ Á◊‹Ê∞ ¡ÊÃ „Ò¥ ÃÊ ÄÿÊ ¬Á⁄UflÃ¸Ÿ ¬˝ÁˇÊÃ Á∑§∞ ¡ÊÃ „Ò¥?
•¬ŸÊ ©ûÊ⁄U ‚Ê⁄UáÊË ∑§ M§¬ ◊¥ Á‹Áπ∞–
•Á÷∑§◊¸∑§ —
(i) CCl

4 
◊¥ ’˝Ê◊ËŸ

(ii) ’ÿ⁄U •Á÷∑§◊¸∑§
(iii) AgNO

3
 ∑§Ê •◊ÊÁŸÿÊ∑§‹ Áfl‹ÿŸ

(iv) Cu2Cl2 ∑§Ê •◊ÊÁŸÿÊ∑§‹ Áfl‹ÿŸ

22. How do the following properties of p-block elements vary across a period from left to right
and down a group ?

(i) Atomic size,

(ii) First ionization enthalpy,

(iii) Electronegativity and

(iv) Metallic character

p-é‹ÊÚ∑§ ∑§ ÃàflÊ¥ ∑§ ÁŸêŸÁ‹ÁπÃ ªÈáÊœ◊¸ •ÊflÃ¸ ◊¥ ’ÊÿË¥ ‚ ŒÊÿË¥ ÃÕÊ flª¸ ◊¥ ™§¬⁄U ‚ ŸËø ∑§Ë •Ê⁄U ¡ÊŸ ¬⁄U Á∑§‚
¬˝∑§Ê⁄U ¬Á⁄UflÁÃ¸Ã „ÊÃ „Ò¥?
(i) ¬⁄U◊ÊáÊÈ •Ê◊Ê¬,
(ii) ¬˝Õ◊ •ÊÿŸŸ ∞ãÕÒÀ¬Ë,
(iii) flÒlÈÃ ´§áÊÊà◊∑§ÃÊ •ÊÒ⁄U
(iv) œÊÁàfl∑§ √ÿfl„Ê⁄U

4

4

4
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23. What is Bond Enthalpy ?  Calculate ∆rH8 for the reaction : 4

Cl
2
(g) + 2HF(g) → 2HCl(g) + F

2
(g)

Given : B.E. (H-Cl)=431 kJ mol−1, B.E. (H-F)=563 kJ mol−1,

   B.E. (F-F)=155 kJ mol−1, B.E. (Cl-Cl)=242 kJ mol−1

•Ê’¥œ ∞ãÕÒÀ¬Ë ÄÿÊ „Ò? ÁŸêŸÁ‹ÁπÃ •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ ∆rH8 ¬Á⁄U∑§Á‹Ã ∑§ËÁ¡∞ —

Cl
2
(g)+2HF(g) → 2HCl(g) + F

2
(g)

ÁŒÿÊ „Ò : •Ê.∞. (H-Cl)=431 kJ mol−1, •Ê.∞. (H-F)=563 kJ mol−1,

  •Ê.∞. (F-F)=155 kJ mol−1, •Ê.∞. (Cl-Cl)=242 kJ mol−1

24. Write balanced chemical equations for the reactions of potassium permanganate with : 4

(i) Fe2+ ions in acidic medium (ionic equation),

(ii) H
2
S in neutral medium and

(iii) Kl in alkaline medium

Write its two important uses.

(i) Fe2+ •ÊÿŸ •ê‹Ëÿ ◊Êäÿ◊ (•ÊÿÁŸ∑§ ‚◊Ë∑§⁄UáÊ),

(ii) H
2
S ©ŒÊ‚ËŸ ◊Êäÿ◊ ◊¥ •ÊÒ⁄U

(iii) Kl ˇÊÊ⁄UËÿ ◊Êäÿ◊ ◊¥ ¬Ê≈ÒUÁ‡Êÿ◊ ¬⁄U◊Ò¥ªŸ≈U ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ•Ê¥ ∑§Ë ‚¥ÃÈÁ‹Ã ⁄UÊ‚ÊÿÁŸ∑§ ‚◊Ë∑§⁄UáÊ Á‹Áπ∞–

ß‚∑§ ŒÊ ◊„àfl¬ÍáÊ¸ ©¬ÿÊª Á‹Áπ∞–

25. (a) Derive integrated rate equation for rate constant for a first order reaction. 4

(b) The decomposition of hydrogen peroxide to water and oxygen is a first order reaction
with a rate constant of 0.041 min−1. If the initial concentration of hydrogen peroxide is
0.5 M then how long will it take for this concentration to drop to 0.1 M.

[Given : log 4=0.602, log 5=0.699]

(a) ¬˝Õ◊ ∑§ÊÁ≈U •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ Œ⁄U ÁSÕ⁄UÊ¥∑§ ∑§Ë ‚◊Ê∑§Á‹Ã Œ⁄U ‚◊Ë∑§⁄UáÊ √ÿÈà¬ãŸ ∑§ËÁ¡∞–

(b) „Êß«˛UÊ¡Ÿ ¬⁄U•ÊÚÄ‚Êß«U ∑§Ê ¬ÊŸË •ÊÒ⁄U •ÊÚÄ‚Ë¡Ÿ ◊¥ ÁflÉÊ≈UŸ ¬˝Õ◊ ∑§ÊÁ≈U ∑§Ë •Á÷Á∑˝§ÿÊ „Ò Á¡‚∑§Ê Œ⁄U ÁSÕ⁄UÊ¥∑§
0.041 ¬˝ÁÃ Á◊Ÿ≈U „Ò– ÿÁŒ „◊ 0.5 M ∑§Ë ¬˝Ê⁄UÁê÷∑§ ‚Ê¥Œ˝ÃÊ ‚ ¬˝Ê⁄¥U÷ ∑§⁄¥UU ÃÊ ‚Ê¥Œ˝ÃÊ ∑§Ê Áª⁄U∑§⁄ 0.1 M „ÊŸ ◊¥
Á∑§ÃŸÊ ‚◊ÿ ‹ªªÊ?

[ÁŒÿÊ „Ò : log 4=0.602, log 5=0.699]

26. The observed and calculated molar mass of KCl is 38.75 g mol−1 and 75.5 g mol−1 respectively,
calculate Vant-Hoff factor and degree of dissociation of KCl.

KCl ∑§Ê ¬˝ÁˇÊÃ •ÊÒ⁄U ¬Á⁄U∑§Á‹Ã ◊Ê‹⁄U Œ˝√ÿ◊ÊŸ ∑˝§◊‡Ê— 38.75 g ¬˝ÁÃ ◊Ê‹ •ÊÒ⁄U 75.5 g ¬˝ÁÃ ◊Ê‹ „Ò– flÊã≈U„ÊÚ»§ ∑§Ê⁄U∑§
•ÊÒ⁄U KCl ∑§Ë ÁflÿÊ¡Ÿ ∑§Ë ◊ÊòÊÊ ¬Á⁄U∑§Á‹Ã ∑§ËÁ¡∞–

4
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27. What is a ligand ?  Why is the interaction between the metal ion and the ligand considered as
Lewis acid-base reaction ?  Identify.

(i) the entities present in its coordination sphere of the complex [Co(en)2Cl2]Cl,

(ii) the types of ligands present and

(iii) the chelating agent present in it

‚¥‹ÇŸË (Á‹ª¥«U) ÄÿÊ „Ò? œÊÃÈ •ÊÿŸ •ÊÒ⁄U ‚¥‹ÇŸË ∑§ ’Ëø ◊¥ •ãÿÊãÿÁ∑˝§ÿÊ ∑§Ê ‹Íß‚ •ê‹-ˇÊÊ⁄U •Á÷Á∑˝§ÿÊ ÄÿÊ¥
◊ÊŸÊ ¡ÊÃÊ „Ò?

(i) ‚¥∑È§‹ [Co(en)2Cl2]Cl ∑§ ‚◊ãflÿ ◊¥«U‹ ◊¥ ©¬ÁSÕÃ ‚ûÊÊ∞°,

(ii) ©¬ÁSÕÃ ‚¥‹ÁÇŸÿÊ¥ ∑§ ¬˝∑§Ê⁄U •ÊÒ⁄U

(iii) ß‚◊¥ ©¬ÁSÕÃ ∑§Ë‹Á≈¥Uª ∑§Ê⁄U∑§ ∑§Ë ¬„øÊŸ ∑§ËÁ¡∞–

28. The compound X with formula C6H6O is aromatic in nature and shows acidic behaviour
and is used as a disinfactant.  Identify X.  Give its two methods of laboratory synthesis and
write the reactions involved.

C
6
H

6
O ‚ÍòÊ flÊ‹Ê ∑§Êß¸ ÿÊÒÁª∑§ ‘X’ ∞⁄UÊ◊ÒÁ≈U∑§ ¬˝∑Î§ÁÃ ∑§Ê „Ò •ÊÒ⁄U •ê‹Ëÿ √ÿfl„Ê⁄U Œ‡ÊÊ¸ÃÊ „Ò ÃÕÊ ⁄UÊªÊáÊÈŸÊ‡ÊË ∑§Ë ÷Ê¥ÁÃ

¬˝ÿÈÄÃ „ÊÃÊ „Ò–  ‘X’ ∑§Ê ¬„øÊÁŸ∞– ß‚∑§ ¬˝ÿÊª‡ÊÊ‹Ê ‚¥‡‹·áÊ ∑§Ë ŒÊ ÁflÁœÿÊ° ŒËÁ¡∞ •ÊÒ⁄U ‚¥’h •Á÷Á∑˝§ÿÊ∞°
Á‹Áπ∞–

29. (a) State the postulates of Bohr’s atomic model.  How does the energy of a Bohr orbit vary
with principal quantum number ‘n’ ?

(b) Differentiate between a line spectrum and a continuous spectrum.

(a) ’Ê⁄U ∑§ ¬⁄U◊ÊáÊÈ ◊ÊÚ«U‹ ∑§Ë •Á÷œÊ⁄UáÊÊ∞° Á‹Áπ∞– ’Ê⁄U ∑§ˇÊ ∑§Ë ™§¡Ê¸ ◊ÈÅÿ ÄflÊ¥≈U◊ ‚¥ÅÿÊ ‘n’ ∑§ ‚ÊÕ Á∑§‚
¬˝∑§Ê⁄U ¬Á⁄UflÁÃ¸Ã „ÊÃË „Ò?

(b) ‹ÊßŸ S¬Ä≈˛U◊ •ÊÒ⁄U ‚ÃÃ S¬Ä≈˛U◊ ◊¥ •ãÃ⁄U ’ÃÊß∞–

30. (a) What happens when HCl reacts with propanol ?  Write the reaction involved and
write IUPAC name of the main product.  This reaction occurs in presence of a substance.
Name the substance and give its role.

(b) Why do haloalkanes undergo nucleophilic substitution reactions ?  What is a nucleophilic
substitution bimolecular reaction ?  Show its mechanism and give its important
characteristics.

(a) ÄÿÊ „ÊÃÊ „Ò ¡’ HCl, ¬˝Ê¬ŸÊÚ‹ ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ ∑§⁄UÃÊ „Ò? ‚¥’h •Á÷Á∑˝§ÿÊ Á‹Áπ∞ •ÊÒ⁄U ◊ÈÅÿ ©à¬ÊŒ ∑§Ê
•Êß¸.ÿÍ.¬Ë.∞.‚Ë. (IUPAC) ŸÊ◊ Á‹Áπ∞– ÿ„ •Á÷Á∑˝§ÿÊ ∞∑§ ¬ŒÊÕ¸ ∑§Ë ©¬ÁSÕÁÃ ◊¥ „ÊÃË „Ò– ¬ŒÊÕ¸ ∑§Ê ŸÊ◊
Á‹Áπ∞ •ÊÒ⁄U ©‚∑§Ë ÷ÍÁ◊∑§Ê Á‹Áπ∞–

(b) „Ò‹Ê∞À∑§Ÿ¥ ŸÊÁ÷∑§ SŸ„Ë ¬˝ÁÃSÕÊ¬Ÿ •Á÷Á∑˝§ÿÊ∞° ÄÿÊ¥ ŒÃË „Ò¥? ŸÊÁ÷∑§ SŸ„Ë ¬˝ÁÃSÕÊ¬Ÿ Ám•ÊÁáfl∑§ •Á÷Á∑˝§ÿÊ
ÄÿÊ „Ò? ß‚∑§Ë Á∑˝§ÿÊÁflÁœ Œ‡ÊÊ¸ß∞ •ÊÒ⁄U ◊„àfl¬ÍáÊ¸ •Á÷‹ˇÊáÊ ŒËÁ¡∞–

- o O o -

6

6

6

6
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’ÊÃ ∑§Ë ¡ÊÚ°ø ÷Ë ∑§⁄U ‹¥ Á∑§ ¬˝‡Ÿ ∑˝ Á◊∑§ UM§¬ ◊¥ „Ò¥–
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CHEMISTRY

⁄U‚ÊÿŸÁflôÊÊŸ

(313)

Time : 3 Hours ] [ Maximum Marks : 80

‚◊ÿ — 3 ÉÊá≈U ] [ ¬ÍáÊÊZ∑§ — 80

Note : (i) All questions are compulsory.

(ii) Marks allotted are indicated against each question.

(iii) Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D),
out of which one is the most appropriate.  Choose the correct answer among the four
alternatives and write it in your answer-book against the number of the question.  No
extra time is allotted for attempting multiple-choice questions.

(iv) Use log tables, if necessary.

ÁŸŒ¸‡Ê — (i) ‚÷Ë ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒËÁ¡∞–

(ii) ¬˝àÿ∑§ ¬˝‡Ÿ ∑§ ‚Ê◊Ÿ ©‚∑§ •¥∑§ Œ‡ÊÊ¸ÿ ªÿ „Ò¥–

(iii) ¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ 10 Ã∑§ ∑§ ¬˝àÿ∑§ ¬˝‡Ÿ ◊¥ øÊ⁄U Áfl∑§À¬U (A), (B), (C) ÃÕÊ (D) „Ò¥, Á¡Ÿ◊¥ ‚ ∞∑§ ‚’‚
©¬ÿÈÄÃ „Ò–  øÊ⁄U Áfl∑§À¬Ê¥ ◊¥ ‚ ‚„Ë ©ûÊ⁄U øÈŸ¥ ÃÕÊ •¬ŸË ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ ∑§ ‚Ê◊Ÿ ©ûÊ⁄U Á‹π¥–
’„ÈÁfl∑§À¬Ë ¬˝‡ŸÊ¥ ∑§ Á‹ÿ •ÁÃÁ⁄UÄÃ ‚◊ÿ Ÿ„Ë¥ ÁŒÿÊ ¡ÊÿªÊ–

(iv) ÿÁŒ •Êfl‡ÿ∑§ „Ê, ÃÊ ‹ÊÚª ≈U’‹ ∑§Ê ¬˝ÿÊª ∑§⁄¥U–

1. Lanthanoid contraction is due to increase in : 1

(A) atomic numbers

(B) size of 4f orbital

(C) shielding by f electrons

(D) effective nuclear charge

‹Ò¥ÕŸÊß«U ‚¥∑È§øŸ ∑§Ê ∑§Ê⁄UáÊ „Ò —

(A) ¬⁄U◊ÊáÊÈ ‚¥ÅÿÊ ∑§Ê ’…∏UŸÊ

(B) 4f ∑§ˇÊ∑§ ∑§Ê •Ê∑§Ê⁄U ’…∏ŸÊ

(C) f ß‹Ä≈˛UÊÚŸÊ¥ mÊ⁄UÊ ¬Á⁄U⁄UˇÊáÊ (∑§flø) ∑§Ê ’…∏ŸÊ

(D) ¬˝÷ÊflË ŸÊÁ÷∑§Ëÿ •Êfl‡Ê ∑§Ê ’…∏ŸÊ
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2. Which of the following molecules does not have any π (pi) - bond ?

(A) O
3

(B) C
2
H

2
(C) BCl

3
(D) C

2
H

4

ÁŸêŸÁ‹ÁπÃ •áÊÈ•Ê¥ ◊¥ ‚ Á∑§‚◊¥ ∑§Êß¸ ÷Ë π (¬Êß¸) - •Ê’¥œ Ÿ„Ë¥ „ÊÃÊ „Ò?
(A) O3 (B) C2H2 (C) BCl3 (D) C2H4

3. In which of the following transitions the radiation with the longest wavelength will be
emitted ?

(A) n=5 → n=4 (B) n=4 → n=3

(C) n=3 → n=2 (D) n=2 → n=1

ÁŸêŸÁ‹ÁπÃ ‚¥∑˝§◊áÊÊ¥ ◊¥ ‚ Á∑§‚◊¥ ‚’‚ ‹ê’Ë Ã⁄¥UªŒÒäÿ¸ ∑§Ë ÁflÁ∑§⁄UáÊ ©à‚Á¡¸Ã „ÊªË?
(A) n=5 → n=4 (B) n=4 → n=3

(C) n=3 → n=2 (D) n=2 → n=1

4. The correct order of reactivity of various carboxylic acid derivatives is : 1

(A) Acid chloride < Acid anhydride < Ester < Amide

(B) Amide < Ester < Acid anhydride < Acid chloride

(C) Acid chloride < Acid anhydride < Ester < Amide

(D) Acid chloride < Ester < Acid anhydride < Amide

∑§Ê’Ê¸ÁÄ‚Á‹∑§ √ÿÈà¬ãŸÊ¥ ∑§Ë •Á÷Á∑˝§ÿÊ‡ÊË‹ÃÊ ∑§Ê ‚„Ë ∑˝§◊ „Ò —

(A) •ê‹ Ä‹Ê⁄UÊß«U < •ê‹ ∞Ÿ„Êß«˛UÊß«U < ∞S≈U⁄U < ∞◊Êß«U

(B) ∞◊Êß«U < ∞S≈U⁄U < •ê‹ ∞Ÿ„Êß«˛UÊß«U < •ê‹ Ä‹Ê⁄UÊß«U

(C) •ê‹ Ä‹Ê⁄UÊß«U < •ê‹ ∞Ÿ„Êß«˛UÊß«U < ∞S≈U⁄U < ∞◊Êß«U

(D) •ê‹ Ä‹Ê⁄UÊß«U < ∞S≈U⁄U < •ê‹ ∞Ÿ„Êß«˛UÊß«U < ∞◊Êß«U

5. Which of the following processes is used for getting drinking water from saline sea water ?

(A) Reverse osmosis (B) Osmosis

(C) Filtration (D) Distillation

ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ ∑§ÊÒŸ-‚Ê ¬˝∑˝§◊ Ÿ◊∑§ËŸ ‚◊ÈŒ˝Ë ¡‹ ‚ ¬ÿ ¡‹ ¬˝ÊåÃ ∑§⁄UŸ ∑§ Á‹∞ ¬˝ÿÈÄÃ „ÊÃÊ „Ò?

(A) ¬˝ÁÃ‹Ê◊ ¬⁄UÊ‚⁄UáÊ (B) ¬⁄UÊ‚⁄UáÊ

(C) ¿UÊŸŸÊ (D) •Ê‚flŸ

6. Temporary development of +ve and −ve charges on two atoms linked by multiple covalent
bonds in a molecule through complete transfer of electrons is known as :

(A) hyperconjugation (B) resonance

(C) inductive effect (D) electromeric effect

∞‚Ë •SÕÊÿË ÉÊ≈UŸÊ Á¡‚◊¥ ©Ÿ ŒÊ ¬⁄U◊ÊáÊÈ•Ê¥ ¬⁄U +ve •ÊÒ⁄U −ve •Êfl‡Ê ©à¬ãŸ „Ê ¡ÊÃÊ „Ò ¡Ê ’„È‚„‚¥ÿÊ¡Ë •Ê’¥œ
mÊ⁄UÊ ¡È«∏ „ÊÃ „Ò¥ •ÊÒ⁄U •áÊÈ ◊¥ ß‹Ä≈˛UÊÚŸÊ¥ ∑§Ê ¬ÍáÊ¸ SÕÊŸÊ¥Ã⁄UáÊ „Ê ¡ÊÃÊ „Ò, ∑§„‹ÊÃË „Ò —

(A) •ÁÃ‚¥ÿÈÇ◊Ÿ (B) •ŸÈŸÊŒ

(C) ¬˝⁄UÁáÊ∑§ ¬˝÷Êfl (D) ß‹Ä≈˛UÊ◊⁄UË ¬˝÷Êfl

1

1

1

1
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7. The half-life period of a first order reaction is 20 minutes.  The amount of the reactant left
after one hour will be :

(A)
1

2
 of the original amount (B)

1

4
 of the original amount

(C)
1

8
 of the original amount (D)

1

16
 of the original amount

Á∑§‚Ë ¬˝Õ◊ ∑§ÊÁ≈U •Á÷Á∑˝§ÿÊ ∑§Ê •œ¸ •ÊÿÈ ∑§Ê‹ 20 Á◊Ÿ≈U „Ò– ∞∑§ ÉÊ¥≈U ∑§ ’ÊŒ •Á÷∑§◊¸∑§ ∑§Ë ‡Ê· ◊ÊòÊÊ „ÊªË —

(A) ◊Í‹ ◊ÊòÊÊ ∑§Ê 
1

2
(B) ◊Í‹ ◊ÊòÊÊ ∑§Ê 

1

4

(C) ◊Í‹ ◊ÊòÊÊ ∑§Ê 
1

8
(D) ◊Í‹ ◊ÊòÊÊ ∑§Ê 

1

16

8. Which of the following processes always involves the loss of electrons ? 1

(A) Oxidation (B) Reduction

(C) Hydrolysis (D) Decomposition

ÁŸêŸÁ‹ÁπÃ ¬˝∑˝§◊Ê¥ ◊¥ ‚ Á∑§‚◊¥ ‚ŒÒfl ß‹Ä≈˛UÊÚŸÊ¥ ∑§Ê πÊŸÊ ‡ÊÊÁ◊‹ „ÊÃÊ „Ò?

(A) •ÊÚÄ‚Ë∑§⁄UáÊ (B) •¬øÿŸ
(C) ¡‹•¬ÉÊ≈UŸ (D) ÁflÉÊ≈UŸ

9. Which of the following aqueous solutions will have the lowest freezing point ?

(A) 1 M urea (B) 1 M BaCl2 (C) 1 M NaCl (D) 1 M KNO3

ÁŸêŸÁ‹ÁπÃ ¡‹Ëÿ Áfl‹ÿŸÊ¥ ◊¥ ‚ Á∑§‚∑§Ê ãÿÍŸÃ◊ Á„◊Ê¥∑§ „ÊªÊ?

(A) 1 M ÿÍÁ⁄UÿÊ (B) 1 M BaCl2 (C) 1 M NaCl (D) 1 M KNO3

10. Which of the following on thermal decomposition yields a basic as well as an acidic oxide ?

(A) K2CO3 (B) Na2CO3

(C) NaNO
3

(D) CaCO
3

ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ Á∑§‚∑§ ÃÊ¬Ëÿ ÁflÉÊ≈UŸ mÊ⁄UÊ ˇÊÊ⁄UËÿ •ÊÒ⁄U •ê‹Ëÿ ŒÊŸÊ¥ „Ë •ÊÚÄ‚Êß«U ¬˝ÊåÃ „ÊÃ „Ò¥?
(A) K

2
CO

3
(B) Na

2
CO

3

(C) NaNO3 (D) CaCO3

11. What are buffer solutions ?  Out of the following substances, pick up two pairs of substances
such that one pair would make an acidic buffer and the other one a basic buffer.

HCN, NaCl, NH4NO3, KNO3, NaCN, H2SO4, NH4OH and Fe(OH)3

’»§⁄U Áfl‹ÿŸ ÄÿÊ „Ò¥ ?  ŸËø ÁŒ∞ ª∞ ¬ŒÊÕÊZ ◊¥ ‚, ŒÊ ¡Ê«∏Ê¥ ∑§Ê ß‚ ¬˝∑§Ê⁄U ¿UÊ°Á≈U∞ Á∑§ ∞∑§ ¡Ê«∏ ‚ •ê‹Ëÿ ’»§⁄U ’Ÿ
•ÊÒ⁄U ŒÍ‚⁄U ‚ ˇÊÊ⁄UËÿ ’»§⁄U —

HCN, NaCl, NH4NO3, KNO3, NaCN, H2SO4, NH4OH •ÊÒ⁄U Fe(OH)3

12. What happens to the surface tension of a liquid on heating and why ?

Œ˝fl ∑§ ¬Îc∆U ÃŸÊfl ∑§Ê ÄÿÊ „ÊÃÊ „Ò ¡’ ©‚ ª⁄U◊ ∑§⁄UÃ „Ò¥ •ÊÒ⁄U ÄÿÊ¥?

2

2

1

1

1
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13. Identify each of the following system as open, closed or isolated system.

A tree, universe, sealed bottle of cold drink and hot coffee in a cup

ÁŸêŸÁ‹ÁπÃ ¬˝àÿ∑§ ÁŸ∑§Êÿ ∑§Ë ÁflflÎÃ (open), ‚¥flÎÃ (closed) •ÊÒ⁄U ÁflÿÈÄÃ (isolated) ÁŸ∑§Êÿ ∑§ M§¬ ◊¥ ¬„øÊŸ
∑§ËÁ¡∞–

∞∑§ flÎˇÊ, ’˝rÊÊ¥«U, ∆¥U«U ¬ÿ ∑§Ë ‚Ë‹ ∑§Ë „Èß¸ ’ÊÃ‹ •ÊÒ⁄U åÿÊ‹ ◊¥ ª◊¸ ∑§ÊÚ$»§Ë

14. Answer the following questions about (A) C
12

H
25

−O−SO
3
Na and (B) C

17
H

35
COONa. 2

(a) Which one is a detergent ?

(b) Which one can be used for washing of clothes only with soft water ?

(c) Is (C12H25−O−SO3)2Ca water soluble or not ?

(d) Identify the lipophilic part in B.

(A) C12H25−O−SO3Na •ÊÒ⁄U (B) C17H35COONa ∑§ Áfl·ÿ ◊¥ ÁŸêŸÁ‹ÁπÃ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒËÁ¡∞ —

(a) ∑§ÊÒŸ-‚Ê •¬◊Ê¡¸∑§ „Ò?

(b) ßŸ◊¥ ‚ ∑§ÊÒŸ ∑§fl‹ ◊ÎŒÈ ¡‹ ◊¥ ∑§¬«∏ œÊŸ ∑§ Á‹∞ ¬˝ÿÈÄÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò?

(c) ÄÿÊ (C
12

H
25

−O−SO
3
)
2
Ca ¡‹ Áfl‹ÿ „Ò •ÕflÊ Ÿ„Ë¥?

(d) B ◊¥ ’‚Ê⁄UÊªË ÷Êª ∑§Ê ¬„øÊÁŸ∞–

15. What is ‘mole’ ?  How many formula units are present in 1 mole of KNO3 ? 2

“◊Ê‹” ÄÿÊ „Ò?  1 ◊Ê‹ KNO
3
 ◊¥ Á∑§ÃŸË ‚ÍòÊ ß∑§ÊßÿÊ° ©¬ÁSÕÃ „Ò¥?

16. Calculate the De-Broglie wavelength of wave associated with a body of mass 5000 g and
moving with a velocity of 500 m/s. [h = 6.626×10−34 Js]

5000 g Œ˝√ÿ◊ÊŸ ∑§Ê ∑§Êß¸ Á¬¥«UU 500 m/s ∑§ flª ‚ ø‹Êÿ◊ÊŸ „Ò, ß‚‚ ‚¥’h ŒË-’˝ÊÚª‹Ë Ã⁄¥UªŒÒäÿ¸ ¬Á⁄U∑§Á‹Ã
∑§ËÁ¡∞– [h = 6.626×10−34 Js]

17. This element ‘X’ belongs to group 17 of the modern periodic table. It is found in the mineral
cryolite and cannot be prepared by the oxidation of its anion, X−.  Why is the HX liquid at
room temperature whereas all other hydrohalic acids are gases ?  Explain with the help of a
figure.

ÿ„ Ãàfl ‘X’ •ÊœÈÁŸ∑§ •ÊflÃ¸ ‚Ê⁄UáÊË ∑§ flª¸ 17 ∑§Ê ‚ŒSÿ „Ò– ÿ„ πÁŸ¡ ∑˝§ÊÿÊ‹Êß≈U ◊¥ ¬ÊÿÊ ¡ÊÃÊ „Ò •ÊÒ⁄U ß‚∑§
´§áÊÊÿŸ X− ∑§ •ÊÚÄ‚Ë∑§⁄UáÊ mÊ⁄UÊ ß‚∑§Ê Áfl⁄UøŸ Ÿ„Ë¥ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò– ∑§ˇÊ ÃÊ¬ ¬⁄U HX Œ˝fl ÄÿÊ¥ „Ò ¡’Á∑§ •ãÿ
‚÷Ë „Êß«˛UÊ„ÒÁ‹∑§ •ê‹ ªÒ‚¥ „Ò¥ ?  ∞∑§ ÁøòÊ ∑§Ë ‚„ÊÿÃÊ ‚ √ÿÊÅÿÊ ∑§ËÁ¡∞–

18. Define : 2

(i) Critical Micellization Concentration (CMC) and

(ii) Kraft Temperature (TK)

(i) ∑˝§Ê¥ÁÃ∑§ Á◊‚Ò‹Ë∑§⁄UáÊ ‚Ê¥Œ˝ÃÊ (CMC) •ÊÒ⁄U

(ii) ∑˝§Êç≈U ÃÊ¬◊ÊŸ (TK) ∑§Ê ¬Á⁄U÷ÊÁ·Ã ∑§ËÁ¡∞–

2

2

2
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19. If one mL of water has 20 drops, calculate the number of water molecules in 5 drops of water.
(ρwater = 1 g mL−1) [Given : The Avogadro’s constant NA is 6.022×1023 mol−1]

ÿÁŒ ¡‹ ∑§ 1 mL ◊¥ 20 ’Í¥Œ¥ „Ò¥, ÃÊ ¡‹ ∑§Ë 5 ’Í¥ŒÊ¥ ◊¥ ¡‹ ∑§ •áÊÈ ¬Á⁄U∑§Á‹Ã ∑§ËÁ¡∞–  (ρwater = 1 g mL−1)

[ÁŒÿÊ „Ò — •ÊflÊªÊŒ˝Ê ÁSÕ⁄UÊ¥∑§ NA = 6.022×1023 mol−1]

20. (a) Derive integrated rate equation for rate constant for a first order reaction. 4

(b) The decomposition of hydrogen peroxide to water and oxygen is a first order reaction
with a rate constant of 0.041 min−1. If the initial concentration of hydrogen peroxide is
0.5 M then how long will it take for this concentration to drop to 0.1 M.

[Given : log 4=0.602, log 5=0.699]

(a) ¬˝Õ◊ ∑§ÊÁ≈U •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ Œ⁄U ÁSÕ⁄UÊ¥∑§ ∑§Ë ‚◊Ê∑§Á‹Ã Œ⁄U ‚◊Ë∑§⁄UáÊ √ÿÈà¬ãŸ ∑§ËÁ¡∞–

(b) „Êß«˛UÊ¡Ÿ ¬⁄U•ÊÚÄ‚Êß«U ∑§Ê ¬ÊŸË •ÊÒ⁄U •ÊÚÄ‚Ë¡Ÿ ◊¥ ÁflÉÊ≈UŸ ¬˝Õ◊ ∑§ÊÁ≈U ∑§Ë •Á÷Á∑˝§ÿÊ „Ò Á¡‚∑§Ê Œ⁄U ÁSÕ⁄UÊ¥∑§
0.041 ¬˝ÁÃ Á◊Ÿ≈U „Ò– ÿÁŒ „◊ 0.5 M ∑§Ë ¬˝Ê⁄UÁê÷∑§ ‚Ê¥Œ˝ÃÊ ‚ ¬˝Ê⁄¥U÷ ∑§⁄¥UU ÃÊ ‚Ê¥Œ˝ÃÊ ∑§Ê Áª⁄U∑§⁄ 0.1 M „ÊŸ ◊¥
Á∑§ÃŸÊ ‚◊ÿ ‹ªªÊ?

[ÁŒÿÊ „Ò : log 4=0.602, log 5=0.699]

21. The observed and calculated molar mass of KCl is 38.75 g mol−1 and 75.5 g mol−1 respectively,
calculate Vant-Hoff factor and degree of dissociation of KCl.

KCl ∑§Ê ¬˝ÁˇÊÃ •ÊÒ⁄U ¬Á⁄U∑§Á‹Ã ◊Ê‹⁄U Œ˝√ÿ◊ÊŸ ∑˝§◊‡Ê— 38.75 g ¬˝ÁÃ ◊Ê‹ •ÊÒ⁄U 75.5 g ¬˝ÁÃ ◊Ê‹ „Ò– flÊã≈U„ÊÚ»§ ∑§Ê⁄U∑§
•ÊÒ⁄U KCl ∑§Ë ÁflÿÊ¡Ÿ ∑§Ë ◊ÊòÊÊ ¬Á⁄U∑§Á‹Ã ∑§ËÁ¡∞–

22. Write balanced chemical equations for the reactions of potassium permanganate with : 4

(i) Fe2+ ions in acidic medium (ionic equation),

(ii) H2S in neutral medium and

(iii) Kl in alkaline medium

Write its two important uses.

(i) Fe2+ •ÊÿŸ •ê‹Ëÿ ◊Êäÿ◊ (•ÊÿÁŸ∑§ ‚◊Ë∑§⁄UáÊ),

(ii) H2S ©ŒÊ‚ËŸ ◊Êäÿ◊ ◊¥ •ÊÒ⁄U

(iii) Kl ˇÊÊ⁄UËÿ ◊Êäÿ◊ ◊¥ ¬Ê≈ÒUÁ‡Êÿ◊ ¬⁄U◊Ò¥ªŸ≈U ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ•Ê¥ ∑§Ë ‚¥ÃÈÁ‹Ã ⁄UÊ‚ÊÿÁŸ∑§ ‚◊Ë∑§⁄UáÊ Á‹Áπ∞–

ß‚∑§ ŒÊ ◊„àfl¬ÍáÊ¸ ©¬ÿÊª Á‹Áπ∞–

4

2
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23. A galvanic cell is made by combining cadmium-cadmium nitrate (E8 = −0.403 V) and
silver-silver nitrate (E8 = +0.799 V) electrodes.
(i) Write the cell notation of the cell.
(ii) Identify the cathode and the anode in this cell.
(iii) Which electrode is the positive electrode and which one is the negative electrode in this

cell ?
(iv) Write the anodic reaction, cathodic reaction and the cell reaction.

∞∑§ ªÒÀflÊÁŸ∑§ ‚‹ ∑Ò§«UÁ◊ÿ◊-∑Ò§«UÁ◊ÿ◊ ŸÊß≈˛  U≈ U (E8=−0.403 V) •ÊÒ⁄ U Á‚Àfl⁄U-Á‚Àfl⁄U ŸÊß≈˛  U≈ U
(E8=+0.799 V) ß‹Ä≈˛UÊ«UÊ¥ ∑§ ‚¥ÿÊ¡Ÿ ‚ ’ŸÊÿÊ ªÿÊ „Ò–
(i) ß‚ ‚‹ ∑§Ê ‚¥∑§ÁÃ∑§ ¬˝SÃÈÁÃ∑§⁄UáÊ Á‹π¥–
(ii) ß‚ ‚‹ ◊¥ ∑Ò§ÕÊ«U •ÊÒ⁄U ∞ŸÊ«U ∑§Ë ¬„øÊŸ ∑§ËÁ¡∞–
(iii) ß‚ ‚‹ ◊¥ ∑§ÊÒŸ-‚Ê ß‹Ä≈˛UÊ«U œŸÊà◊∑§ „Ò •ÊÒ⁄U ∑§ÊÒŸ ´§áÊÊà◊∑§ ß‹Ä≈˛UÊ«U „Ò?
(iv) ∞ŸÊ«U •Á÷Á∑˝§ÿÊ, ∑Ò§ÕÊ«U •Á÷Á∑˝§ÿÊ •ÊÒ⁄U ‚‹ •Á÷Á∑˝§ÿÊ Á‹Áπ∞–

24. What are p-block elements ?  How many groups in the modern periodic table constitute
p-block ?  Give two important roles that the elements nitrogen, oxygen and carbon play in
our daily lives.

p-é‹ÊÚ∑§ Ãàfl ÄÿÊ „Ò¥? •ÊœÈÁŸ∑§ •ÊflÃ¸ ‚Ê⁄UáÊË ◊¥ Á∑§ÃŸ flª¸ p-é‹ÊÚ∑§ ’ŸÊÃ „Ò¥? ŸÊß≈˛UÊ¡Ÿ, •ÊÚÄ‚Ë¡Ÿ •ÊÒ⁄U ∑§Ê’¸Ÿ
ÃàflÊ¥ ∑§Ë „◊Ê⁄U ŒÒÁŸ∑§ ¡ËflŸ ◊¥ ŒÊ ◊„àfl¬ÍáÊ¸ ÷ÍÁ◊∑§Ê∞° ŒËÁ¡∞–

25. What is Bond Enthalpy ?  Calculate ∆rH8 for the reaction : 4
Cl2(g) + 2HF(g) → 2HCl(g) + F2(g)
Given : B.E. (H-Cl)=431 kJ mol−1, B.E. (H-F)=563 kJ mol−1,

   B.E. (F-F)=155 kJ mol−1, B.E. (Cl-Cl)=242 kJ mol−1

•Ê’¥œ ∞ãÕÒÀ¬Ë ÄÿÊ „Ò? ÁŸêŸÁ‹ÁπÃ •Á÷Á∑˝§ÿÊ ∑§ Á‹∞ ∆rH8 ¬Á⁄U∑§Á‹Ã ∑§ËÁ¡∞ —
Cl2(g)+2HF(g) → 2HCl(g) + F2(g)

ÁŒÿÊ „Ò : •Ê.∞. (H-Cl)=431 kJ mol−1, •Ê.∞. (H-F)=563 kJ mol−1,

  •Ê.∞. (F-F)=155 kJ mol−1, •Ê.∞. (Cl-Cl)=242 kJ mol−1

26. What changes are observed when the following reagents are added to alkanes, alkenes and
alkynes ?  Write your answer in a tabular form.
Reagents :
(i) Bromine in CCl4
(ii) Baeyer’s reagent
(iii) Ammoniacal solution of AgNO3 and
(iv) Ammoniacal solution of Cu2Cl2
∞À∑§ŸÊ¥, ∞À∑§ËŸÊ¥ •ÊÒ⁄U ∞À∑§ÊßŸÊ¥ ◊¥ ¡’ ÁŸêŸÁ‹ÁπÃ •Á÷∑§◊¸∑§ Á◊‹Ê∞ ¡ÊÃ „Ò¥ ÃÊ ÄÿÊ ¬Á⁄UflÃ¸Ÿ ¬˝ÁˇÊÃ Á∑§∞ ¡ÊÃ „Ò¥?
•¬ŸÊ ©ûÊ⁄U ‚Ê⁄UáÊË ∑§ M§¬ ◊¥ Á‹Áπ∞–
•Á÷∑§◊¸∑§ —
(i) CCl4 ◊¥ ’˝Ê◊ËŸ
(ii) ’ÿ⁄U •Á÷∑§◊¸∑§
(iii) AgNO3 ∑§Ê •◊ÊÁŸÿÊ∑§‹ Áfl‹ÿŸ
(iv) Cu2Cl2 ∑§Ê •◊ÊÁŸÿÊ∑§‹ Áfl‹ÿŸ

4
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27. (a) What happens when HCl reacts with propanol ?  Write the reaction involved and
write IUPAC name of the main product.  This reaction occurs in presence of a substance.
Name the substance and give its role.

(b) Why do haloalkanes undergo nucleophilic substitution reactions ?  What is a nucleophilic
substitution bimolecular reaction ?  Show its mechanism and give its important
characteristics.

(a) ÄÿÊ „ÊÃÊ „Ò ¡’ HCl, ¬˝Ê¬ŸÊÚ‹ ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ ∑§⁄UÃÊ „Ò? ‚¥’h •Á÷Á∑˝§ÿÊ Á‹Áπ∞ •ÊÒ⁄U ◊ÈÅÿ ©à¬ÊŒ ∑§Ê
•Êß¸.ÿÍ.¬Ë.∞.‚Ë. (IUPAC) ŸÊ◊ Á‹Áπ∞– ÿ„ •Á÷Á∑˝§ÿÊ ∞∑§ ¬ŒÊÕ¸ ∑§Ë ©¬ÁSÕÁÃ ◊¥ „ÊÃË „Ò– ¬ŒÊÕ¸ ∑§Ê ŸÊ◊
Á‹Áπ∞ •ÊÒ⁄U ©‚∑§Ë ÷ÍÁ◊∑§Ê Á‹Áπ∞–

(b) „Ò‹Ê∞À∑§Ÿ¥ ŸÊÁ÷∑§ SŸ„Ë ¬˝ÁÃSÕÊ¬Ÿ •Á÷Á∑˝§ÿÊ∞° ÄÿÊ¥ ŒÃË „Ò¥? ŸÊÁ÷∑§ SŸ„Ë ¬˝ÁÃSÕÊ¬Ÿ Ám•ÊÁáfl∑§ •Á÷Á∑˝§ÿÊ
ÄÿÊ „Ò? ß‚∑§Ë Á∑˝§ÿÊÁflÁœ Œ‡ÊÊ¸ß∞ •ÊÒ⁄U ◊„àfl¬ÍáÊ¸ •Á÷‹ˇÊáÊ ŒËÁ¡∞–

28. State the rules used for finding the electronic configuration of any element.  Illustrate the use
of each rule with the help of one example.

Á∑§‚Ë Ãàfl ∑§ ß‹Ä≈˛UÊÚÁŸ∑§ ÁflãÿÊ‚ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ¬˝ÿÈÄÃ ÁŸÿ◊Ê¥ ∑§Ê Á‹Áπ∞– ¬˝àÿ∑§ ÁŸÿ◊ ∑§ ©¬ÿÊª ∑§Ê
∞∑§-∞∑§ ©ŒÊ„⁄UáÊ ∑§Ë ‚„ÊÿÃÊ ‚ Œ‡ÊÊ¸ß∞–

29. (a) The compound ‘A’ is obtained by diazotisation of aniline.  It undergoes diazo coupling
reaction with phenol to give ‘B’.  Write the reaction and also the names of ‘A’ and ‘B’.

(b) The common painkiller aspirin is obtained by reacting a compound ‘X’ with acetic
anhydride. Identify ‘X’.  How is it prepared from phenol ?  Write the reaction and also
write the names of the compounds formed in the first two steps of the reaction.

(a) ÿÊÒÁª∑§ ‘A’ ∞ÁŸ‹ËŸ ∑§ «UÊß∞¡Ê≈UË∑§⁄UáÊ ‚ ¬˝ÊåÃ „ÊÃÊ „Ò– ÿ„ »§ËŸÊÚ‹ ∑§ ‚ÊÕ «UÊß∞¡Ê ÿÈÇ◊Ÿ •Á÷Á∑˝§ÿÊ Œ∑§⁄U
‘B’ ŒÃÊ „Ò– •Á÷Á∑˝§ÿÊ Á‹Áπ∞ •ÊÒ⁄U ‘A’ ÃÕÊ ‘B’ ∑§ ŸÊ◊ ÷Ë Á‹Áπ∞–

(b) ∞∑§ ‚Ê◊Êãÿ ŒŒ¸ ÁŸflÊ⁄U∑§, ÿÊÒÁª∑§ ‘X’ ∑§Ë ∞‚ËÁ≈U∑§ ∞Ÿ„Êß«˛UÊß«U ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ mÊ⁄UÊ ¬˝ÊåÃ „ÊÃÊ „Ò– ‘X’ ∑§Ê
¬„øÊÁŸ∞– ÿ„ Á»§ŸÊÚ‹ ‚ ∑Ò§‚ Áfl⁄UÁøÃ Á∑§ÿÊ ¡ÊÃÊ „Ò? •Á÷Á∑˝§ÿÊ Á‹Áπ∞ •ÊÒ⁄U •Á÷Á∑˝§ÿÊ ∑§ ¬˝Õ◊ ŒÊ ø⁄UáÊÊ¥
◊¥ ÁŸÁ◊¸Ã ÿÊÒÁª∑§Ê¥ ∑§ ŸÊ◊ Á‹Áπ∞–

30. What is a ligand ?  Why is the interaction between the metal ion and the ligand considered as
Lewis acid-base reaction ?  Identify.

(i) the entities present in its coordination sphere of the complex [Co(en)
2
Cl

2
]Cl,

(ii) the types of ligands present and

(iii) the chelating agent present in it

‚¥‹ÇŸË (Á‹ª¥«U) ÄÿÊ „Ò? œÊÃÈ •ÊÿŸ •ÊÒ⁄U ‚¥‹ÇŸË ∑§ ’Ëø ◊¥ •ãÿÊãÿÁ∑˝§ÿÊ ∑§Ê ‹Íß‚ •ê‹-ˇÊÊ⁄U •Á÷Á∑˝§ÿÊ ÄÿÊ¥
◊ÊŸÊ ¡ÊÃÊ „Ò?

(i) ‚¥∑È§‹ [Co(en)
2
Cl

2
]Cl ∑§ ‚◊ãflÿ ◊¥«U‹ ◊¥ ©¬ÁSÕÃ ‚ûÊÊ∞°,

(ii) ©¬ÁSÕÃ ‚¥‹ÁÇŸÿÊ¥ ∑§ ¬˝∑§Ê⁄U •ÊÒ⁄U

(iii) ß‚◊¥ ©¬ÁSÕÃ ∑§Ë‹Á≈¥Uª ∑§Ê⁄U∑§ ∑§Ë ¬„øÊŸ ∑§ËÁ¡∞–

- o O o -
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