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B. Sc. Semester III (General) Examination, 2018-19

CHEMISTRY

Course ID: 31418 Course Code : SPCHE-301C-1C(T)

Course Title: Organic Chemistry-II, Chemical energetics,

Chemical equilibrium and Conductance
Time:  1 Hour 15 Minutes Full Marks: 25

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) How will you prepare secondary alcohol using grignard reagent?

ø·Ë·Ú±Î«¬ øıfl¬±ı˛Àfl¬ı˛ ¸±˝±À˚… fl¬œ fl¬Àı˛ Œ¸Àfl¬`¬±øı˛ ’…±˘Àfl¬±˝˘ ΔÓ¬øı˛ fl¬ı˛Àı∑

(b) State Hess’s law of thermochemistry.

Ó¬±¬Û-ı˛¸±˚˛ÀÚ Œ˝À¸ı˛ ¸”SøÈ¬ øıı‘Ó¬ fl¬Àı˛±/

(c) Between E, H, S and W which are not state function?

øÚ•ßø˘ø‡Ó¬&ø˘ı˛ ˜ÀÒ… Œfl¬±Ú&ø˘ Ó¬±¬Û·øÓ¬øı:±ÀÚ ’ı¶ö± øÚˆ«¬±ı˛fl¬ Ú˚˛ñ E, H, S ¤ı— W/

(d) Why 2,2-dimethylpropanaldehyde do not undergo aldol condensation?

2,2-Î¬±˝◊ø˜Ô±˝◊˘Àõ∂±¬Û±Ú…±˘øÎ¬˝±˝◊Î¬ ’…±˘Î¬˘ øıøSê˚˛±˚˛ ¸±h¬± Œ˚˛ Ú± Œfl¬Ú∑

(e) Convert —

¬Ûøı˛ıÓ«¬Ú fl¬Àı˛±
CH3COCH3Me2C = CH2CH3

(f) How will you distinguish between 1°, 2° and 3° alcohol using a chemical reaction?

ı˛±¸±˚˛øÚfl¬ øıøSê˚˛±ı˛ ¸±˝±À˚… fl¬œ fl¬Àı˛ 1°, 2° ¤ı— 3° ’…±˘Àfl¬±˝À˘ı˛ ˜ÀÒ… ¬Û±Ô«fl¬… øÚı˛+¬ÛÌ fl¬ı˛Àı∑

(g) What is the relation between Kp and Kc in chemical equilibrium?

ı˛±¸±˚˛øÚfl¬ ¸±˜…±ı¶ö±˚˛ Kp ¤ı— Kc-ı˛ ˜ÀÒ… ¸•Ûfl«¬ fl¬œ∑

(h) Why DC current is not used in the measurement of conductance?

¬Ûøı˛ı±ø˝Ó¬± ˜±¬Û±ı˛ ÊÚ… DC fl¬±Àı˛KÈ¬ Œfl¬Ú ı…ı˝±ı˛ fl¬ı˛± ˝˚˛ Ú±∑
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2. Answer any two questions: 5×2=10

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

(a) Deduce an expression for the efficiency of a reversible carnot cycle. Show that the

efficiency of a reversible isothermal cycle is zero. 4+1=5

¬Ûı˛±ıÓ«¬ fl¬±ÀÚ±«‰¬ÀSêı˛ fl¬±˚«é¬˜Ó¬±ı˛ ·±øÌøÓ¬fl¬ı˛+¬Û √õ∂øÓ¬á¬± fl¬Àı˛±/ ˝◊˝± ˝˝◊ÀÓ¬ Œ‡±› Œ˚ ¸À˜±¯û ¬Ûı˛±ıÓ«¬ ‰¬ÀSêı˛
fl¬˜«é¬˜Ó¬± ˙”Ì… ˝˚˛/

(b) (i) Nitrobenzene on nitration predominantly forms m-dinitrobenzene — explain.

Ú±˝◊ÀÈ¬™±Àıø?ÀÚı˛ Ú±˝◊ÀÈ¬™̇ ±Ú fl¬ı˛À˘ ˜”˘Ó¬ Œ˜È¬±Î¬±˝◊Ú±˝◊ÀÈ¬™±Àıø?Ú Î¬◊»¬Ûiß ˝˚˛ñ ı…±‡…± fl¬Àı˛±/

(ii) Predict the product:

ÚœÀ‰¬ı˛ øıøSê˚˛±øÈ¬ı˛ øıøSê˚˛±Ê±Ó¬ ¬Û±Ô«&ø˘ Œ˘À‡± –

NO2

Sn/HCl K
NaNO2 / dil/HCl
0°C – 5°C

L
-naphthol/OH

M

(c) Define specific and equivalent conductance of a solution of an electrolyte. How are they

related? Show with the help of a plot how do equivalent conductance vary with concentration

for a strong and weak electrolyte. 2+1+2=5

Ó¬øh¬» øıÀù≠¯∏… ¬Û±ÀÔ«ı˛ ^ıÀÌı˛ ’±À¬Ûøé¬fl¬ ¬Ûøı˛ı±ø˝Ó¬± ¤ı— Ó≈¬˘…±Ç¬ ¬Ûøı˛ı±ø˝Ó¬±ı˛ ¸—:± ±›/ Ó¬±˝±ı˛± fl¬œˆ¬±Àı
¸•Ûøfl«¬Ó¬∑ Œı˛‡ø‰¬ÀSı˛ ¸±˝±À˚… Œ‡±› fl¬œˆ¬±Àı Ó¬œıË ¤ı— ˜‘≈ Ó¬øh¬» øıÀù≠¯∏… ¬Û±ÀÔ«ı˛ Ó≈¬˘…±Ç¬ ¬Ûøı˛ı±ø˝Ó¬±
·±Ï¬ˇÀQı˛ ¸ø˝Ó¬ ¬Ûøı˛ıøÓ«¬Ó¬ ˝˚˛∑

(d) Convert

Benzene  phenol

Benzene  Benzoic acid 2½×2=5

Œıø?Ú  ŒÙ¬˘Ú
Œıø?Ú  ŒıÀ?±ø˚˛fl¬ ’…±ø¸Î¬

3. Answer any one question: 10×1=10

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

(a) (i) Write short notes on (any two):

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

(A) Aldol condensation

’…±˘Î¬˘ fl¬ÚÀÎ¬ÚÀ˙ ƒ̧Ú



(B) Cannizzaro reaction

fl¬…±øißÊ±Àı˛± øıøSê˚˛±

(C) Reformatsky reaction

øı˛Ù¬ı˛˜…±ø¶® øıøSê˚˛±

(ii) Correlate Kp and Kc for the following chemical equilibrium.

øÚ•ßø˘ø‡Ó¬ ı˛±¸±˚˛øÚfl¬ ¸±À˜…ı˛ Œé¬ÀS Kp ¤ı— Kc ¤ı˛ ˜ÀÒ… ¸•Ûfl«¬ ¶ö±¬ÛÚ fl¬Àı˛± –
N2(g) + 3H2(g) º 2NH3(g)

(iii) Heat of combustion of methane gas is 210,800 Calorie. Heat of formation of CO2(g)

and H2O(l) are 91000 and 68300 Calorie respectively. Calculate the heat of formation

of methane gas. 2½×2+2+3=10

ø˜ÀÔÚ ·…±À¸ı˛ ˝ÚÓ¬±À¬Ûı˛ ˜±Ú 210,800 fl¬…±˘øı˛/ CO2(g) ¤ı— H2O(l) ¤ı˛ ·Í¬ÚÓ¬±À¬Ûı˛ ˜±Ú
˚Ô±SêÀ˜ 91000 ¤ı— 68300 fl¬…±˘øı˛/ ø˜ÀÔÚ ·…±À¸ı˛ ·Í¬ÚÓ¬±À¬Ûı˛ ˜±Ú ·ÌÚ± fl¬Àı˛±/

(b) (i) What happens when —

fl¬œ ‚ÀÈ¬ Œ˘À‡±ñ

(A) Benzene reacts with acetyl chloride in presence of anhydrous AlCl3.

’Ú«±^ AlCl3 ¤ı˛ Î¬◊¬Ûø¶öøÓ¬ÀÓ¬ Œıø?ÀÚı˛ ¸Àº ’…±ø¸È¬±˝◊˘ Œflv¬±ı˛±˝◊ÀÎ¬ı˛ øıøSê˚˛± ‚È¬±Ú ˝˚˛/

(B) Chlorine gas is passed through acetone in alkaline solution.

’…±ø¸ÀÈ¬±ÀÚı˛ é¬±ı˛œ˚˛ ^ıÀÌı˛ ˜Ò… øÀ˚˛ Œflv¬±øı˛Ú ·…±¸ ‰¬±˘Ú± fl¬ı˛± ˝˚˛/

(ii) State and explain Kohlrausch’s law of independent migration of ions. Show how will

you calculate CH3COOH with the help of this equation. 2½×2+(3+2)=10

’±˚˛ÀÚı˛ ¶§±ÒœÚ øı‰¬ı˛Ì ¸•Ûøfl«¬Ó¬ Œfl¬±˘ı˛±Î¬◊À¸ı˛ ¸”SøÈ¬ ıÌ«Ú± fl¬Àı˛±/ ¤˝◊ ¸”ÀSı˛ ¸±˝±À˚… ı…±‡…± fl¬Àı˛±
fl¬œˆ¬±Àı CH3COOH øÚÌ«̊ ˛ fl¬ı˛Àı∑

ñññññ
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