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

CHEMISTRY

Course ID : 31414 Course Code : SHCHE-304GE-3(T)

Course Title: Chemical Energetics, Conductance, Organic
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) Give example of one extensive and one intensive variable.

ı…±øl øÚˆ«¬ı˛ › ı…±øl øÚı˛À¬Ûé¬ ÒÀ˜«ı˛ ¤fl¬øÈ¬ fl¬Àı˛ Î¬◊±˝ı˛Ì Œ˘À‡±/

(b) Write the mathematical statement of the first law of thermodynamics.

Ó¬±¬Û·øÓ¬øı…±ı˛ √õ∂Ô˜ ¸”ÀSı˛ ·±øÌøÓ¬fl¬ ı˛+¬ÛøÈ¬ øıı‘Ó¬ fl¬Àı˛±/

(c) Write the relation between equilibrium constant and standard Gibbs free energy change.

¸±˜…ÒËnıfl¬ › √õ∂˜±Ì ˚≈Mê ˙øMêı˛ ¬Ûøı˛ıÓ«¬ÀÚı˛ ¸•Ûfl«¬øÈ¬ Œ˘À‡±/

(d) Draw the plot for conductometric titration of strong acid vs strong base.

Ó¬œıË ’…±ø¸Î¬ › Ó¬œıË é¬±Àı˛ı˛ È¬±˝◊ÀÈ¬™˙ÀÚı˛ ¬Ûøı˛ı±ø˝Ó¬±ı˛ Œ˘‡ø‰¬S ’Ç¬Ì fl¬Àı˛±/

(e) What is Lucas reagent?

˘≈fl¬±¸ øıfl¬±ı˛fl¬ fl¬œ∑

(f) Me2 C(OH)—C(OH) Me2 Awhat is A?
H2SO4

Me2 C(OH) C(OH)Me2 A
H2SO4  A Œ˚Ã·øÈ¬ fl¬œ∑

(g) What is grignard reagent?

ø·Ë·Ú±Î«¬ øıfl¬±ı˛fl¬ fl¬œ∑

(h)

CHO

NaOH A + B . What are A and B?

A ¤ı— B fl¬œ∑
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2. Answer any two from the following questions: 5×2=10

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

(a) (i) State Zeroth Law of thermodynamics. What is the importance of this law?2+1=3

Ó¬±¬Û·øÓ¬øı…±ı˛ ˙”Ú…Ó¬˜ ¸”S ıÌ«Ú± fl¬Àı˛±/ ¤˝◊ ¸”ÀSı˛ &èQ fl¬œ∑

(ii) State Kohlrausch’s Law of independent migration of ions. 2

¶§±ÒœÚ ’±˚˛ÀÚı˛ øı‰¬ı˛Ì ¸—Sê±ôL√ Œfl¬±˘ı˛±À˙ı˛ ¸”SøÈ¬ øıı‘Ó¬ fl¬Àı˛±/

(b) State Le Chatelier’s principle. With its help, explain the effect of temperature and pressure

on the following reaction at equilibrium.

˘±-˙±ÀÓ¬ø˘˚˛±Àı˛ı˛ ÚœøÓ¬øÈ¬ øıı‘Ó¬ fl¬Àı˛±/ ¤˝◊ ÚœøÓ¬ ’Ú≈˚±˚˛œ øÚ•ßø˘ø‡Ó¬ øıøSê˚˛±ı˛ Œé¬ÀS ¸±˜…ı¶ö±˚˛ ‰¬±¬Û ›

Ó¬±¬Û˜±S± ı‘øX¬ı˛ √õ∂ˆ¬±ı ’±À˘±‰¬Ú± fl¬Àı˛±/

N2 (g) + 3H2 (g) 2NH3 (g) H (–)

(c) (i) Give the reaction mechanism for the pinacol — pinacolone rearrangement. 2

ø¬ÛÚ±fl¬˘ñø¬ÛÚ±Àfl¬±˘Ú øıøSê˚˛±ı˛ øSê˚˛± Œfl¬Ã˙˘øÈ¬ Œ‡±›/

(ii) CH3CHO
dil NaOH ? 2

(iii) What is Tollens’ reagent? 1

È¬À˘k øıfl¬±ı˛fl¬ fl¬œ∑

(d) Complete the following reaction 2+2+1=5

ÚœÀ‰¬ı˛ øıøSê˚˛±&ø˘ ¸•Û”Ì« fl¬Àı˛±

(i) Ph COOH
SOCl2 A

CH3COONa B

(ii) C6H6
CH3Cl / Alcl3 C

Excess Cl2 Dh

(iii)

OH

CHCl3 / OH E

3. Answer any one from the following questions: 10×1=10

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

(a) (i) Write the two statements of the Second Law of thermodynamics. 2

Ó¬±¬Û·øÓ¬øı…±ı˛ øZÓ¬œ˚˛ ¸”ÀSı˛ ˜Ó¬ı±&ø˘ øıı‘Ó¬ fl¬Àı˛±/



(ii) Draw the Carnot cycle in a PV diagram indicating all the steps. What is the efficiency

of such a cycle? 2+1=3

fl¬±ÀÌ±«‰¬ÀSêı˛ P ıÚ±˜ V ¤ı˛ Œ˘‡ø‰¬S ’Ç¬Ú fl¬Àı˛± ¤ı— ¬√õ∂øÓ¬øÈ¬ Ò±¬Û ıÌ«Ú± fl¬Àı˛±/ ¤˝◊ fl¬±ÀÌ±«‰¬ÀSêı˛
fl¬±˚«é¬˜Ó¬± Œ˘À‡±/

(iii) Show the variation of equivalent conductance with concentration for strong and weak

elctrolyte. 2

Ó¬œıË Ó¬øh¬» øıÀù≠¯∏… › ˜‘≈ Ó¬øh¬» øıÀù≠¯∏… ¬Û±ÀÔ«ı˛ Ó≈¬˘…±Ç¬ ¬Ûøı˛ı±ø˝Ó¬±, ·±Ï¬ˇÀQı˛ ¸±ÀÔ fl¬œˆ¬±Àı ¬Ûøı˛ıÓ«¬Ú
˝˚˛ Œ‡±›/

(iv) What do you mean by transport no? 1

¬Ûøı˛ı˝Ì ¸—‡…± ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(v) Two moles of an ideal gas undergo isothermal reversible expansion from 15 lit to

60 lit at 400K. Calculate W & U. 2

400K Î¬◊¯ûÓ¬±˚˛ ¸À˜±¯û ¬Ûı˛±ıÓ«¬ ¬ÛX¬øÓ¬ÀÓ¬ ≈øÈ¬ Œ˜±˘ ’±˙« ·…±¸ ¤ı˛ ¸•x¸±ı˛Ì 15 lit ŒÔÀfl¬
60 lit fl¬ı˛± ˝À˘ ·…±¸øÈ¬ı˛ Z±ı˛± W › U øÚÌ«̊ ˛ fl¬Àı˛±/

(b) Write short notes on any four from the following 4×2½=10

øÚ•ßø˘ø‡Ó¬ Œ˚ Œfl¬±ÀÚ± ‰¬±ı˛øÈ¬ ¸•Û«Àfl¬ ¸—øé¬l È¬œfl¬± Œ˘À‡±/
Fridal-Craft’s reaction, Clemenson reduction, Aldol condensation.

Reiman — Timann reaction, Diazo reactions.

øÙË¬Î¬±˘ Sê…±ÙÈ¬ øıøSê˚˛±, Œflv¬À˜Ú¸Ú øıÊ±ı˛Ì, ’…±˘Î¬˘ fl¬ÚƒÀÎ¬ÚÀ¸˙Ú øıøSê˚˛±, ı˛±˝◊˜±ı˛ øÈ¬˜…±Ú øıøSê˚˛±
Î¬±˚˛±ÀÊ± øıøSê˚˛±/

ñññññ
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