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B. Sc. (Third Year) Annual Open Book Examination, 2021
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-554

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–

Note: All questions are compulsory. All question carries equal marks.

1. •ÊßãS≈UÊßŸ ∑§ »§Ê≈UÊß‹ÁÄ≈˛U∑§ ¬˝÷Êfl ‚◊Ë∑§⁄UáÊ ∑§Ê √ÿÈà¬ãŸ ∑§ËÁ¡∞–

Derive the Einstein equation for photoelectric effect.

2. Áfl‡ÊÈh ÉÊÍáÊË¸ S¬Ä≈˛U◊ ÄÿÊ „ÒU? Áfl‡ÊÈh ÉÊÍáÊ¸Ÿ S¬Ä≈˛U◊ ◊¥ ‚¢∑˝§◊áÊ ∑§ Á‹∞ √ÿ¢¡∑§ √ÿÈà¬ãŸ ∑§ËÁ¡∞–

What is pure rotational spectrum? Derive an expression for the transition in pure rotational spectrum.

3. ÁŸêŸ ¬⁄U Á≈Uå¬áÊË Á‹Áπ∞ó

(i) S≈UÊÄ‚ •ÊÒ⁄U ¬˝ÁÃ-S≈UÊÄ‚ ⁄UπÊ∞°

(ii) ⁄U◊Ÿ S¬Ä≈˛U◊ ∑§ Á‹∞ fl⁄UáÊ ÁŸÿ◊

Write note on :

(i) Stokes and anti stokes lines

(ii) Selection rule for Raman Spectrum

4. ©Uc◊Ëÿ •ÊÒ⁄U ¬˝∑§Ê‡Ê ⁄UÊ‚ÊÿÁŸ∑§ •Á÷Á∑˝§ÿÊ•Ê¥ ∑§Ê ©UŒÊ„U⁄UáÊ ‚Á„UÃ ‚◊¤ÊÊß∞–

Explain with examples thermal and photo chemical reactions.

5. ◊Ê‚Ê≈UË-Ä‹ÊÚÁ‚ÿ‚ ‚◊Ë∑§⁄UáÊ ‚◊¤ÊÊß∞ ∞fl¢ •áÊÈ ‚¢⁄UøŸÊ ∑§ •äÿÿŸ ◊¥ ß‚∑§Ë ©U¬ÿÊÁªÃÊ Á‹Áπ∞–

Explain Mossotti-Clausius equation and write its applications in the study of molecular structure.
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A-555

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–

Note: All questions are compulsory. All question carries equal marks.

1. ∑§ΔUÊ⁄UÃÊ ∞fl¢ ◊ÎŒÈÃÊ ∑§ ß‹Ä≈˛UÊÚÁŸ∑§ Á‚hÊãÃ ∞fl¢ ¬Êß¸-’ãœ Á‚hÊãÃ ∑§Ê ÁflSÃÎÃ ◊¥ ‚◊¤ÊÊß∞–

Discuss electronic theory and Pi-bonding theory of hardness and softness in detail.

2. •c≈»§‹∑§Ëÿ ‚¢∑È§‹Ê¥ ◊¥ d-∑§ˇÊ∑§Ê¥ ∑§ Áfl¬Ê≈UŸ ∑§Ê ‚◊¤ÊÊß∞ ∞fl¢ Á∑˝§S≈U‹ ˇÊòÊ SÕÊÿË∑§⁄UáÊ ™§¡Ê¸ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞–

Discuss d-orbital splitting in octahedral complexes and determine crystal field stabilization energy.

3. øÈê’∑§Ëÿ ‚Èª˝ÊÁ„UÃÊ ∑§Ê ◊Ê¬Ÿ ∑§Ë ÁflÁ÷ãŸ ÁflÁœÿÊ¥ ∑§Ê fláÊ¸Ÿ ∑§ËÁ¡∞–

Describe different method of measurement of Magnetic susceptibility.

4. d-d ‚¢∑˝§◊áÊ ∑§ Á‹∞ fl⁄UáÊ ÁŸÿ◊ Á‹Áπ∞– ßŸ ÁŸÿ◊Ê¥ ∑§ ÷¢ª „UÊŸ ∑§Ê S¬c≈U ∑§ËÁ¡∞–

Write down the selection rules for d-d transition and discuss the breakdown of selection rules.

5. ˇÊÊ⁄U ÃÕÊ ˇÊÊ⁄UËÿ ◊ÎŒÊ œÊÃÈ•Ê¥ ∑§ ¡ÒÁfl∑§ ◊„Uûfl ¬⁄U ÁflSÃÎÃ ‹π Á‹Áπ∞–

Write detail note on biological role of alkali and alkaline earth metals.

A-556

πá«U-’ ¬˝‡Ÿ-¬òÊ — ÃÎÃËÿ / Section-B 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. All questions carry equal marks. Each question must be answered in
maximum 800 words.

1. ÁŸêŸ ¬⁄U Á≈Uå¬áÊË Á‹Áπ∞ó

(i) ⁄UÊ‚ÊÿÁŸ∑§ ÁflSÕÊ¬Ÿ

(ii) ÁS¬Ÿ-ÁS¬Ÿ ÿÈÇ◊Ÿ

Write notes on the following :
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(i) Chemical Shift

(ii) Spin-spin Coupling

2. Áª˝ªŸÊ«¸U •Á÷∑§◊¸∑§ ∑§Ê ’ŸÊŸ ∑§Ë ¬˝ÿÊª‡ÊÊ‹Ê ÁflÁœ Á‹Áπ∞– ß‚‚ •Ê¬ ÁŸêŸ ∑§Ê ∑Ò§‚ ¬˝Ê# ∑§⁄¥Uª?

(i) ∞‚Ë≈UÊŸ

(ii) ÃÎÃËÿ∑§ éÿÍÁ≈U‹ ∞À∑§Ê„UÊÚ‹

(iii) ∞‚ËÁ≈U∑§ •ê‹

Write laboratory method of preparation of Grignard reagent. Prepare following compounds from Grignard

reagent :

(i) Acetone

(ii) Tertiary butyl alcohol

(iii) Acetic acid

3. ÁŸêŸÁ‹ÁπÃ ¬⁄U Á≈Uå¬áÊË Á‹πÊó

(i) •Ê‚Ê¡ÊŸ ÁŸ◊Ê¸áÊ ∞fl¢ Á∑˝§ÿÊÁflÁœ

(ii) ∞À«UÊ¬ã≈UÊ¡ ‚ ∞À«UÊ„UÄ‚Ê‚ ◊¥ ¬Á⁄UflÃ¸Ÿ

Write notes on the following :

(i) Osazone formation and mechanism

(ii) Conversion of aldopentose into aldohexose

4. ¬˝Ê≈UËŸ ÄÿÊ „ÒU? ßŸ∑§Ê flªË¸∑§⁄UáÊ ∑§ËÁ¡∞ ∞fl¢ ¬˝ÊÕÁ◊∑§ ∞fl¢ ÁmÃËÿ∑§ ‚¢⁄UøŸÊ ‚◊¤ÊÊßÿ–

What is Protein? Write its classification and explain primary and secondary structure of protein.

5. ÁŸêŸ ◊¥ ‚ Á∑§ã„UË¥ ŒÊ ¬⁄U Á≈Uå¬áÊË Á‹Áπ∞ó

(i) S∑˝§ÊÚ¬ ‚¢‡‹cÊáÊ

(ii) çÿÍ⁄UŸ ∑§Ë •ŸÈŸÊŒË ‚¢⁄UøŸÊ

(iii) •Êß‚ÊÁÄflŸÊ‹ËŸ ∑§Ê ‚¢‡‹cÊáÊ

(iv) Á»§‡Ê⁄U-ßã«UÊ‹ ‚¢‡‹cÊáÊ

(v) Á¬⁄UË«UËŸ ∑§Ë ’˝ÊŸËŸ ∑§ ‚ÊÕ •Á÷Á∑˝§ÿÊ
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Write short notes on any two of the following :

(i) Skraup synthesis

(ii) Resonance structure of furane

(iii) Synthesis of isoquinoline

(iv) Fisher-Indole synthesis

(v) Reaction of Bromine with Pyridine
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