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CHEMISTRY
ŸÊ≈U — ¬˝àÿ∑§ πá«U ∑§Ê ¬ÎÕ∑˜§Ô-¬ÎÕ∑˜§Ô ©UûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ Á‹πŸÊ •ÁŸflÊÿ¸ „ÒU–
Note: Each section is compulsorily written on separate answer sheet.

A-504
πá«U-• ¬̋‡Ÿ-¬òÊ — ¬˝Õ◊ / Section-A Paper : First

(Physical Chemistry)

Maximum Marks : 27 (Regular) / 34 (Private)

ŸÊ≈U — ‚÷Ë ¬˝‡Ÿ •ÁŸflÊÿ¸ „Ò¥U– ‚÷Ë ¬˝‡ŸÊ¥ ∑§ •¢∑§ ‚◊ÊŸ „Ò¥U– ¬˝àÿ∑§ ¬˝‡Ÿ ∑§ ©UûÊ⁄U •Áœ∑§Ã◊ }ÆÆ ‡ÊéŒÊ¥ ◊¥ Œ¢–
Note: Attempt all questions. Each question carries equal marks. Each question must be answered in

maximum 800 words.

1. •ÊŒ‡Ê¸ ªÒ‚Ê¥ ∑§Ê Á◊‹ÊŸ ∑§Ë ∞á≈˛UÊÚ¬Ë ∑§Ê ‚◊Ë∑§⁄UáÊ √ÿÈà¬ãŸ ∑§ËÁ¡∞–

Derive an expression for mixing of ideal gases.

2. ‹«U Á‚Àfl⁄U ÃãòÊ ∑§Ê ¬˝ÊflSÕÊ •Ê⁄Uπ ’ŸÊ∑§⁄U ÃãòÊ ∑§Ê ÁflSÃÎÃ Áflfl⁄UáÊ ¬˝SÃÈÃ ∑§⁄¥U–

Draw phase diagram of dead silver system and present a detailed account on the system.

3. ¬˝’‹ ÁfllÈÃ •¬ÉÊ≈˜UÔÿÊ¥ ∑§ Á‹∞ Á«U’Êß¸ „ÚU∑§‹ Á‚hÊãÃ ∑§Ê fláÊ¸Ÿ ∑§⁄¥U ∞fl¢ DHO ‚◊Ë∑§⁄UáÊ √ÿÈà¬ãŸ ∑§⁄¥U–

Describe Debye Huckel theory for strong electrolytes and derive DHO equation. (DHO – Á«U’Êß¸ „ÚU∑§‹

•ÊŸ‚Ê¡⁄U)

4. Ç‹Ê‚ ß‹Ä≈˛UÊ«U ∑§Ë ‚„UÊÿÃÊ ‚ Á∑§‚Ë Áfl‹ÿŸ ∑§Ê pH ∑Ò§‚ ôÊÊÃ ∑§⁄UÃ „Ò¥U? ß‚ ß‹Ä≈˛UÊ«U ∑§Ë ‚Ë◊Ê∞° Á‹π¥–

How is pH determined with the help of Glass Electrode? Write limitations of glass electrode.

5. Á‚h ∑§ËÁ¡∞ Á∑§ »˝§Ê©U«UÁ‹‡Ê •Áœ‡ÊÊcÊáÊ ‚◊ÃÊ¬Ë, ‹Ò¥ª◊Í⁄U •Áœ‡ÊÊcÊáÊ ‚◊ÃÊ¬Ë ∑§Ê ∞∑§ ÁflÁ‡ÊCÔU ¬˝∑§⁄UáÊ „ÒU– (◊ÊäÿÁ◊∑§
ŒÊ’ ÁSÕÁÃ ◊¥)

Prove that Freundlisch Adsorption isotherm is a special case of Langmuir’s Adsorption Isotherm. (Intermediate
pressure conditions).

A-505
πá«U-’ ¬̋‡Ÿ-¬òÊ — ÁmÃËÿ / Section-B Paper : Second

(Inorganic Chemistry)

Maximum Marks : 27 (Regular) / 34 (Private)

ŸÊ≈U — ‚÷Ë ¬˝‡Ÿ •ÁŸflÊÿ¸ „Ò¥U– ‚÷Ë ¬˝‡ŸÊ¥ ∑§ •¢∑§ ‚◊ÊŸ „Ò¥U– ¬˝àÿ∑§ ¬˝‡Ÿ ∑§ ©UûÊ⁄U •Áœ∑§Ã◊ }ÆÆ ‡ÊéŒÊ¥ ◊¥ Œ¢–
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Note: Attempt all questions. Each question carries equal marks. Each question must be answered in
maximum 800 words.

1. ‚¢∑˝§◊áÊ Ãûfl ÄÿÊ „ÒU? 3d üÊáÊË ∑§ ÃûflÊ¥ ∑§ ◊ÈÅÿ ªÈáÊÊ¥ ∑§Ê ‚◊¤ÊÊß∞–

What are transition elements? Explain important properties of the elements of 3d-series.

2. 5d üÊáÊË ∑§ ‚¢∑˝§◊áÊ ÃûflÊ¥ ∑§ ÁŸêŸÁ‹ÁπÃ ªÈáÊÊ¥ ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞ó

(a) ⁄¢Uª

(b) •ÊÄ‚Ë∑§⁄UáÊ •flSÕÊ

(c) •ÊÿÁŸ∑§ ÁòÊÖÿÊ

Describe the following properties of 5d series transition elements :

(a) Colour

(b) Oxidation states

(c) Ionic radii

3. flŸ¸⁄U ∑§ ©U¬‚„U‚¢ÿÊ¡∑§ÃÊ Á‚hÊãÃ ∑§Ê ‚◊¤ÊÊß∞–

Describe Werner’s theory of Co-ordination.

4. ‹ãÕŸÊß«U ‚¢∑È§øŸ ‚ ÄÿÊ ‚◊¤ÊÃ „UÊ? ß‚∑§ ∑§Ê⁄UáÊÊ¥ •ÊÒ⁄U ¬˝÷Êfl ¬⁄U ¬˝∑§Ê‡Ê «UÊÁ‹∞–

What do you mean by Lanthanide-contration? Describe the reason and effects of Lanthanide-contration.

5. º˝fl SO2 ◊¥ „UÊŸ flÊ‹Ë ⁄UÊ‚ÊÿÁŸ∑§ •Á÷Á∑˝§ÿÊ•Ê¥ ∑§Ê ÁflSÃÎÃ fláÊ¸Ÿ ∑§ËÁ¡∞–

Describe in detail the chemical reactions occuring in liquid SO2.

A-506

πá«U-‚ ¬˝‡Ÿ-¬òÊ — ÃÎÃËÿ / Section-C Paper : Third

(Organic Chemistry)

Maximum Marks : 26 (Regular) / 32 (Private)

ŸÊ≈U — ‚÷Ë ¬˝‡Ÿ •ÁŸflÊÿ¸ „Ò¥U– ‚÷Ë ¬˝‡ŸÊ¥ ∑§ •¢∑§ ‚◊ÊŸ „Ò¥U– ¬˝àÿ∑§ ¬˝‡Ÿ ∑§ ©UûÊ⁄U •Áœ∑§Ã◊ }ÆÆ ‡ÊéŒÊ¥ ◊¥ Œ¢–
Note: Attempt all questions. Each question carries equal marks. Each question must be answered in

maximum 800 words.

1. ¬⁄U’Ò¥ªŸË S¬Ä≈˛UÊS∑§Ê¬Ë ∑§ •ŸÈ¬˝ÿÊªÊ¥ ∑§Ê ©UŒÊ„U⁄UáÊ ‚Á„UÃ fláÊ¸Ÿ ∑§ËÁ¡∞–



Describe the applications of ultraviolet spectroscopy with examples.

2. Á»§ŸÊÚ‹ ‚ ÁŸêŸÁ‹ÁπÃ ÿÊÒÁª∑§ ∑Ò§‚ ¬˝Ê# Á∑§ÿ ¡ÊÃ „Ò¥Uó

(a) ’ã¡ËŸ

(b) ‚Á‹‚À«UË„UÊß«U

(c) ∞ÁŸ‹ËŸ

(d) Á»§ŸÊÀçÕ‹ËŸ

(e) Á¬Á∑˝§∑§ •êÀÊ

How are the following compounds are obtained from phenol :
(a) Benzene
(b) Salycylaldehyde
(c) Aniline
(d) Phenolphthalein
(e) Picric acid

3. ©U¬ÿÈÄÃ ©UŒÊ„U⁄UáÊ ŒÃ „ÈU∞ ÁŸêŸ ¬⁄U Á≈Uå¬áÊË Á‹Áπ∞ó (∑§Êß¸ ÃËŸ)

(a) ÁflÁ≈Uª •Á÷Á∑˝§ÿÊ

(b) ◊ÊÁŸ‡Ê •Á÷Á∑˝§ÿÊ

(c) Á«UÀ‚-∞À«U⁄U •Á÷Á∑˝§ÿÊ

(d) ¬Á∑¸§Ÿ •Á÷Á∑˝§ÿÊ

(e) ∑§ÁŸ¡⁄UÊ •Á÷Á∑˝§ÿÊ

(f) ’¥¡ÊßŸ ‚¢ÉÊŸŸ •Á÷Á∑˝§ÿÊ

Write notes on the following giving suitable examples : (any three)
(a) Wittig’s reaction
(b) Mannich’s reaction
(c) Diels-Alder reaction
(d) Perkin’s reaction
(e) Cannizaro’s reaction
(f) Benzoin Condensation Reaction

4. Á‚≈˛UË∑§ •ê‹ Á∑§‚ ¬˝∑§Ê⁄U ’ŸÊÿÊ ¡ÊÃÊ „ÒU, ß‚∑§Ë ÁŸêŸ •Á÷∑§◊¸∑§Ê¥ ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ ŒËÁ¡∞ó

(a) ‚œÍÍ◊ H2SO4

(b) HI
(c) ∞Á‚≈UË‹ Ä‹Ê⁄UÊß«U
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(d) ©Uc◊Ê ∑§Ê ¬˝÷Êfl

How is citric acid prepared? Give its reactions with following reagents :
(a) Fuming H2SO4
(b) HI
(c) Acetyl Chloride
(d) Effect of heat

5. ŸÊß≈˛UÊ’¥¡ËŸ ∑§Ë •ê‹Ëÿ, ˇÊÊ⁄UËÿ •ÊÒ⁄U ©UŒÊ‚ËŸ ◊Êäÿ◊ ◊¥ •¬øÿŸ Á∑˝§ÿÊ∞° ŒËÁ¡∞–

Explain the reduction of nitrogbenzene in acidic, basic and neutral medium.
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