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The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five questions : 1×5=5

Œ˚ Œfl¬±ÀÚ± Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Give examples of one closed and one isolated system.

ıX¬ › øıø‰Âiß Ó¬ÀLaı˛ ¤fl¬øÈ¬ fl¬Àı˛ Î¬◊±˝ı˛Ì ±›/

(b) Write down the condition of a function to be perfect differential.

¤fl¬øÈ¬ ’À¬Ûé¬Àfl¬ı˛ ¬Û”Ì« ’ôL√ı˛fl¬˘fl¬ ˝›˚˛±ı˛ ˙Ó«¬øÈ¬ Œ˘À‡±/

(c) Draw the conductometric titration curve of oxalic acid by NaOH solution.

NaOH ^ıÌ Z±ı˛± ’'±ø˘fl¬ ’…±ø¸ÀÎ¬ı˛ √õ∂˙˜Ú øıøSê˚˛±ı˛ ¬Ûøı˛ı±ø˝Ó¬± Œ˘‡ø‰¬S ’Ç¬Ú fl¬Àı˛±/

(d) Give an example of a reaction where, Kp = Kc = Kx .

¤˜Ú ¤fl¬øÈ¬ øıøSê˚˛±ı˛ Î¬◊±˝ı˛Ì ±› Œ˚‡±ÀÚ, Kp = Kc = Kx/

(e) Phenol is acidic — Explain.

ŒÙ¬Ú˘ ’±ø•°fl¬ — ı…±‡…± fl¬Àı˛±/

(f) How secondary alcohol can be synthesized from Grignard’s reagent?

fl¬œˆ¬±Àı ·Ëœ·Ú±Î«¬ øıfl¬±ı˛Àfl¬ı˛ ¸±˝±À˚… Œfl¬±Ú Œ¸Àfl¬`¬±ı˛œ ’…±˘Àfl¬±˝˘ ¸—Àù≠¯∏ fl¬ı˛± ¸y¬ı∑

(g) Find the product of the following reaction:

√ÚœÀ‰¬ı˛ ı˛±¸±˚˛øÚfl¬ øıøSê˚˛±øÈ¬ı˛ øıøSê˚˛±Ê±Ó¬ ¬Û±Ô«øÈ¬Àfl¬ øÚÀ«˙ fl¬Àı˛± –

(h) Which type of organic compounds undergo ‘Haloform reactions’? Also mention the
reagents.

Œfl¬±Ú Òı˛ÀÚı˛ ΔÊı Œ˚Ã·¸˜”À˝ı˛ Œé¬ÀS ë˝…±À˘±Ù¬˜« øıøSê˚˛±í ¸—‚øÈ¬Ó¬ ˝˚˛∑ ¤˝◊ √õ∂fl¬±ı˛ øıøSê˚˛±ı˛ øıfl¬±ı˛fl¬&ø˘
Î¬◊À{°‡ fl¬Àı˛±/
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2. Answer any two questions : 5×2=10

Œ˚ Œfl¬±ÀÚ± ≈øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) (i) Acetaldehyde undergoes Aldol-condensation reaction but formaledehyde can not—why?

’…±ø¸È¬…±˘øÎ¬˝±˝◊Î¬ ’…±˘Î¬˘ fl¬ÚÀÎ¬ÚÀ˙˙ÀÚ ¸±h¬± Œ˚˛, øfl¬c Ù¬˜«…±ø˘øÎ¬˝±˝◊Î¬ Œ˚˛ Ú± — Œfl¬Ú∑

(ii) What is Tollen’s reagent?

È¬À˘ÀÚı˛ øıfl¬±ı˛fl¬ fl¬œ∑

(iii) Give products of the following reactions:

øÚÀ•ß±Mê øıøSê˚˛±&ø˘ı˛ øıøSê˚˛±Ê±Ó¬ ¬Û±Ô«&ø˘ Œ˘À‡± –

(I)

(II) 2+1+2=5

(b) (i) Calculate the entropy change when 1 mole of ice at 0ºC melts to form water. Latent

heat of funsion of ice = 80 cal/g.

0ºC Ó¬±¬Û˜±S±˚˛ ı˛±‡± 1 Œ˜±˘ ıı˛Ù¬ ÊÀ˘ ¬Ûøı˛ÌÓ¬ ˝À˘ ¤ÚÈ¬™ø¬Ûı˛ ¬Ûøı˛ıÓ«¬Ú ·ÌÚ± fl¬Àı˛±/ ıı˛ÀÙ¬ı˛
·˘ÀÚı˛ ˘œÚÓ¬±¬Û 80 fl¬…±À˘±øı˛ì·Ë±˜/

(ii) Derive the P-V relation for an ideal gas undergoing reversible adiabatic expansion.

2+3=5

èX¬Ó¬±¬Ûœ˚˛ ¬Ûı˛±ıÓ«¬ ¸•x¸±ı˛ÀÌı˛ Œé¬ÀS ¤fl¬øÈ¬ ’±˙« ·…±À¸ı˛ P › V ı˛±ø˙ ≈øÈ¬ı˛ ˜ÀÒ… ¸•Ûfl«¬øÈ¬ ¶ö±¬ÛÚ
fl¬Àı˛±/

(c) (i) Specific conductance of 0·01(N) solution of an electrolyte is 0·00419 mho cm–1.

Evaluate the equivalent conductance of the solution.

0·01(N) ·±Ï¬̌ÀQı̨ Œfl¬±ÀÚ± Ó¬øh¬» øıÀù≠̄ ∏… ¬Û±ÀÔ«ı̨ ^ıÀÌı̨ ’±À¬Ûøé¬fl¬ ¬Ûøı̨ı±ø˝Ó¬± 0·00419 mho cm–1/
‹ ^ıÌøÈ¬ı˛ Ó≈¬˘…±Ç¬ ¬Ûøı˛ı±ø˝Ó¬± øÚÌ«˚˛ fl¬Àı˛±/

(ii) If the transport number of the cation in aqueous solution of KCl is 0·55, then what

will be the transport number of Cl–ion in that solution? Draw a graph of t+ vs. t– .

2+3=5

¤fl¬øÈ¬ Ê˘œ˚˛ KCl ^ıÀÌ fl¬…±È¬±˚˛ÀÚı˛ ¬Ûøı˛ı˝Ú±Ç¬ 0·55 ˝À˘, ‹ ^ıÀÌı˛ Cl– ’±˚˛ÀÚı˛ ¬Ûøı˛ı˝Ú±Ç¬
fl¬Ó¬ ˝Àı∑ t+ ıÚ±˜ t– -¤ı˛ Œ˘‡ø‰¬S ’Ç¬Ú fl¬Àı˛±/

CHCl3
NaOH, 60°C

?

OH

Ph3P+ CH2
Toluene

?

O

–



(d) (i) What happens when the reaction product of phenyl magnesium bromide and CO2

is treated with acid water. — Explain.

øÙ¬Ú±˝◊˘ ˜…±·ÀÚø˙˚˛±˜ ŒıË±˜±˝◊Î¬ ¤ı— CO2-¤ı˛ ˜ÀÒ… øıøSê˚˛±Ê±Ó¬ ¬Û±Ô«øÈ¬Àfl¬ ’•°±ø˚˛Ó¬ Ê˘ Z±ı˛±

øıøSê˚˛± fl¬ı˛±À˘ fl¬œ ‚ÀÈ¬ ı…±‡…± fl¬Àı˛±/

(ii) How will you convert?

fl¬œˆ¬±Àı ¬Ûøı˛ıøÓ«¬Ó¬ fl¬ı˛± ˚±Àı∑

(I)

(II) 2+(1½+1½)=5

3. Answer any one question. 10×1=10

Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) (i) Draw the Carnot cycle in a T-S Diagram indicating all steps.

¸fl¬˘ ¬Û˚«±˚˛&ø˘Àfl¬ ¶Û©Üˆ¬±Àı øÚÀ«˙ fl¬Àı˛ fl¬±ÀÚ«±‰¬ÀSêı˛ ¤fl¬øÈ¬ T-S Œ˘‡ø‰¬S ’Ç¬Ú fl¬Àı˛±/

(ii) In order to increase the efficiency of a Carnot engine would you increase the

temperature of the source or decrease the temperature of the sink? Explain.

¤fl¬øÈ¬ fl¬±ÀÚ«± ˝◊ø?ÀÚı˛ é¬Ó¬± ı‘øX¬ fl¬ı˛ÀÓ¬ Ó≈¬ø˜ Î¬◊»À¸ı˛ Î¬◊¯ûÓ¬± ı‘øX¬ fl¬ı˛Àı Ú± ø¸ÀÇ¬ı˛ Î¬◊¯ûÓ¬± ˝ò±¸

fl¬ı˛Àı∑ ’±À˘±‰¬Ú± fl¬Àı˛±/

(iii) At a total pressure of 2 atm and 673K, the equilibrium constant Kp for the reaction

N2(g) + 3H2(g)  2NH3(g) is 1·64 × 10–4. Calculate Kc and Kx. 3+3+4=10

N2(g) + 3H2(g)  2NH3 (g) øıøSê˚˛±øÈ¬ı˛ Œé¬ÀS 2 atm ‰¬±À¬Û 673K Î¬◊¯ûÓ¬±˚˛ øıøSê˚˛± ÒËnıfl¬

Kp-¤ı˛ ˜±Ú 1·64 × 10–4/ ‹ øıøSê˚˛±ı˛ Kc › Kx-¤ı˛ ˜±Ú øÚÌ«˚˛ fl¬Àı˛±/
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(b) (i) Find the products of the following reactions:

øÚ•ßø˘ø‡Ó¬ øıøSê˚˛±&ø˘ı˛ Œé¬ÀS øıøSê˚˛±Ê±Ó¬ ¬Û±Ô«&ø˘ øÚÀ«˙ fl¬Àı˛± –

(I)

(II)

(ii) Write short notes on (any two):

¸—øé¬l È¬œfl¬± Œ˘À‡± ïŒ˚Àfl¬±ÀÚ± ≈øÈ¬ ó –

Reformatsky reaction, Claisen rearrangement, Pinacol-Pinacolone rearrangement,

Sandmayer reaction. (2½+2½)+(2½+2½)=10

øı˛Ù¬ı˛˜…±È¬ø¶® øıøSê˚˛±, Œflv¬À¸Ú ¬Û≈Ìøı«Ú…±¸, ø¬ÛÚ±Àfl¬±˘-ø¬ÛÚ±Àfl¬±À˘±Ú ¬Û≈Ìøı«Ú…±¸, ¸…±`¬À˜˚˛±ı˛ øıøSê˚˛±/

ñññññ

CH3 CH CH2
1. OsO4
2. NaHSO3/H2O

?

[(CH3)3 CO]3Al
CH3 CO CH3

?CH2 CH CH2 CH

OH

CH3


