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CHEMISTRY

Paper III

[Physical Chemistry]

Time : Three Hours ] [ Maximum Marks : 34

uksV % [k.M ^v* vfry?kq mÙkjh; izdkj dk] ftlesa ukS iz'u gSa]
vfuok;Z gSA [k.M ^c* esa y?kq mÙkjh; izdkj ds iz'u gSa ,oa
[k.M ^l* esa nh?kZ mÙkjh; iz'u gSaA [k.M ^v* dks lcls igys
gy fd;k tkuk gSA

Note : Section �A� containing 9 very short answer type
questions, is compulsory. Section �B� consists of
short answer type questions and Section �C�
consists of long answer type questions. Section �A�

has to be solved first.

[k.M ^v*

Section �A�

fuEukafdr vfry?kq mÙkjh; iz'uksa ds mÙkj ,d ;k nks okD;ksa
esa nsaA
Answer the following very short answer type
questions in one or two sentences. 1×9=9

1. tc vkn'kZ xSl dks mRØe.kh; #¼ks"e lEihMu fd;k tkrk

gS] rks vfUre rkiµ

(a) izkjfEHkd rki ls T;knk gksrk gSA

(b) izkjfEHkd rki ls de gksrk gSA

(c) izkjfEHkd rki ds leku gksrk gSA

(d) lEihMu dh nj ij fuHkZj djrk gSA

When an ideal gas is compressed adiabatically and

reversibly, the final temperature is :

(a) higher than initial temperature

(b) lower than the initial temperature

(c) same as the initial temperature

(d) depends on the rate of compression

2. dkcZu eksuksvkWDlkbM dh ngu Å"ek fLFkj vk;ru rFkk

17°C ij 67,790 dS- gS] fLFkj nkc ij ngu Å"ek gksxhµ

(a) 67,790 dS-

(b) 67,500 dS-

(c) 67,000 dS-

(d) 67,790 × 2 dS-

Heat of combustion of carbon monoxide at constant

volume and at 17°C is 67,790 cal, at constant pressure

heat of combustion will be :

(a) 67,790 cal

(b) 67,500 cal
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(c) 67,000 cal

(d) 67,790 × 2 cal

3. lehdj.k TdS = dU + PdV fdl fu;e }kjk izkIr fd;k
tkrk gSµ

(a) Å"ekxfrdh dk izFke fu;e

(b) Å"ekxfrdh dk f}rh; fu;e

(c) mi;qZDr nksuksa fu;e

(d) mi;qZDr esa ls dksbZ ug°

The equation TdS = dU + PdV is obtained from which

law :

(a) First law of thermodynamics

(b) Second law of thermodynamics

(c) Both of the mentioned

(d) None of the mentioned

4. uuZLV Å"ek izes; ds vuqlkj H o G esa lEcU/k gSµ

(a) H > G

(b) H G

(c) 
H

= 1
G

(d) H < G

According to Nernst heat theorem relation between

H and G is :

(a) H > G

(b) H G

(c) 
H

= 1
G

(d) H < G

5. fuEufyf[kr esa ls fdlh vfHkfØ;k ds fy, Kp o Kc dk

eku cjkcj gksxkµ

(a) H2 + I2  2HI

(b) PCl5  PCl3 + Cl2

(c) 2NH3  N2 + 3H2

(d) 2SO2 + O2  2SO3

In which of the following reaction the value of Kp

will be equal to Kc :

(a) H2 + I2  2HI

(b) PCl5  PCl3 + Cl2

(c) 2NH3  N2 + 3H2

(d) 2SO2 + O2  2SO3

Code No. : A.B.S-257Code No. : A.B.S-257

[  4  ][  3  ] P. T. O.



6. tc fuEufyf[kr foy;uksa ds leku vk;ru dks feyk;k

tk;s rks AgCl dk vo{ksi.k dsoy blh foy;uksa ls gksxk
[(Ksp)AgCl = 1·8 × 10–10]

(a) 10–4 M (Ag+) o 10–4 M (Cl–)

(b) 10–5 M (Ag+) o 10–5 M (Cl–)

(c) 10–5 M (Ag+) o 10–6 M (Cl–)

(d) 10–10 M (Ag+) o 10–10 M (Cl–)

When equal volume of the following solutions are

mixed, precipitation of AgCl [(Ksp) AgCl=1.8×10–10]

will occur only with :

(a) 10–4 M (Ag+) and 10–4 M (Cl–)

(b) 10–5 M (Ag+) and 10–5 M (Cl–)

(c) 10–5 M (Ag+) and 10–6 M (Cl–)

(d) 10–10 M (Ag+) and 10–10 M (Cl–)

7. DykWfl;l&DysijkWu lehdj.k gSµ

(a) V

2

Hln
=

T RT

d p

d

(b) d ln p = V

2

H

RT

(c) V

2

Hln
= –

T RT

d p

d

(d) buesa ls dksbZ ug°

Clausius-Clapeyron equation is :

(a) V

2

Hln
=

T RT

d p

d

(b) d ln p = V

2

H

RT

(c) V

2

Hln
= –

T RT

d p

d

(d) None of the above

8. fuEufyf[kr laØe.kksa esa ls dkSu&lk laØe.k LisDVªksLdksfidyh

fuf"k¼ gksus ds ckotwn gksrk gS—

(a) vkarfjd ifjorZu

(b) vUrj rU= ØkWflax

(c) izfrnhfIr

(d) buesa ls dksbZ ug°

From the following transitions which is

spectroscopically forbidden but taken place :

(a) Internal conversion

(b) Intersystem crossing

(c) Fluorescence

(d) None of these
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9. ;fn dksbZ vfHkfØ;k vkbUlVhu fu;e dk ikyu djrh gS]

rks DokUVe n{krk gSµ

(a) 1

(b) 1 ls T;knk

(c) 1 ls de

(d) 'kwU;

If a reaction obeys Einstein law, quantum yield is :

(a) 1

(b) More than 1

(c) Less than 1

(d) Zero

[k.M ^c*

Section �B�

fuEukafdr y?kq mÙkjh; iz'uksa ds mÙkj 150-200 'kCn lhek
esa nsaA

Answer the following short answer type questions

with word limit 150-200. 2×5=10

1. mRØe.kh; o vuqRØe.kh; izØe esa vUrj fyf[k,A

Write difference between reversible and irreversible

process.

vFkok

Or

27°C ij 2 eksy vkn'kZ xSl dks 4 yhVj ls 40 yhVj rd

lerkih; :i ls izlkj djus ij gksus okys dk;Z ,oa

,UFkSYih ifjorZu dh x.kuk dhft,A

Calculate the work done and change in enthalpy when

2 mole of ideal gas is isothermally expanded from 4

litre to 40 litre at 27°C.

2. vof'k"V ,.VªkWih dks le>kb,A

Explain residual entropy.

vFkok

Or

fl¼ dhft,µ dG = VdP – SdT.

Prove it :       dG = VdP – SdT.

3. vkn'kZ xSl o 'kq¼ la?kfur izkoLFkk ds e/; lkE;koLFkk dks

le>kb,A

Explain equilibrium between ideal gas and a pure

condensed phase.

vFkok

Or

0.4 eksy izfr yhVj CH3COONa rFkk 0.2 eksy izfr yhVj
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CH3COOH ds leku vk;ru dks feykus ij cuus okys

cQj foy;u dks pH eku dh x.kuk dhft,A CH3COOH

dk fo;kstu fLFkjkad 1.8 × 10–5 gSA (log 1.8 = 0.2553)

Calculate pH value of buffer solution, when equal

volume of 0.4 mol per litre CH3COONa and 0.2 mol

per litre CH3COOH are mixed. Dissociation constant

of CH3COOH is 1.8 × 10–5. (log 1.8 = 0.2553)

4. gsujh ds fu;e dks le>kb,A

Explain Henry’s law.

vFkok

Or

lok±xle o vlok±xle xyukad dks le>kb,A

Explain congruent and incongruent melting point.

5. ySEcVZ&ch;j ds fu;e dk o.kZu dhft,A

Describe Lambert-Beer’s law.

vFkok

Or

jklk;fud lanhfIr dks le>kb,A

Explain Chemiluminescence.

[k.M ^l*

Section �C�

fuEukafdr nh?kZ mÙkjh; iz'uksa ds mÙkj 300-350 'kCn lhek

esa nsaA

Answer the following long answer type questions

with word limit 300-350. 3×5=15

1. fl¼ dhft,µ  CV + R = CP.

Prove it :        CV + R = CP.

vFkok

Or

Å"ek&jklk;fud vk¡dM+ksa ls cU/k fo;kstu ÅtkZ o vuqukn

ÅtkZ dk fu/kkZj.k dSls djrs g®\

How bond dissociation energy and resonance energy

are determined from thermochemical data ?

2. 'kq¼ fØLVyh; Bksl inkFkZ ds ije ,.VªkWih dh x.kuk dSls

djrs g®\

How do you calculate absolute entropy of a pure

crystalline substance ?
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vFkok

Or

fl¼ dhft,µ 
P

( G)
G = H + T

T
.

Prove it :      
P

( G)
G = H + T

T
.

3. Å"ekxfrdh ds vk/kkj ij yk&'kkrfy, fl¼kUr dh O;k[;k

dhft,A

Describe Le-Chatelier principle according to

thermodynamics.

vFkok

Or

foys;rk xq.kuQy ds vuqiz;ksx dk o.kZu dhft,A

Describe applications of solubility product.

4. lYQj rU= dk ukekafdr izkoLFkk vkjs[k cukdj laØe.k

oØ dks le>kb,A

Draw labelled phase diagram of sulphur system, and

explain transition curve.
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vFkok

Or

uuZLV ds forj.k fu;e dk o.kZu dhft,A

Describe Nernst distribution law.

5. DokUVe n{krk D;k gS\ mPp o fuEu DokUVe n{krk dks

le>kb,A

What is quantum yield ? Explain high and low quantum

yield.

vFkok

Or

tSo&jklk;fud izØeksa esa izdk'k&jklk;fud vfHkfØ;kvksa

ds Hkwfedk dk o.kZu dhft,A

Describe role of photo-chemical reactions in

biochemical processes.
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