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Total No. of Questions : 8] [Total No. of Printed Pages : 8

Paper Code : 10206

2025

B.Sc. (Part II) Examination, 2019
(Three-year Degree Course)
(New Course)
CHEMISTRY
Paper-III
(Physical Chemistry)

Time : 3 Hours ] [ Maximum Marks : 34

Note — Attempt all Sections as directed.
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Section-A
(TUs-39)
Long Answer Type Questions 6 each
(& T uw)
Note :— Attempt any three questions.
frel @ wwEl ® IW <few
1. (i) Derive Gibbs-Helmholiz equation. Explain

Gibbs® function ‘G’ and Helmholtz function
‘A,
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(i) Explain Entropy. Derive an expression for the
entropy change accompanying the isothermal
expansion of an ideal gas.
T F wwen wif) oy o wwad
YR H T A i ot @ fom u i
Ht I i
Write phase rule equation for two components
system. Explain the meaning of each term in
this equation with example.
QA TEF A H A TR Py weteor Tt
W wE F wgEw ol vl W e Hfga
HHHRT |
(ii) Apply phase rule to water system.
WA T W iR T ife |
What do you understand by the term iniernal

energy change and enthalpy change of a system ?
Derive relationship between them.
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If heat of formation of methane at constant
pressure is —18.0 keal/mol at 25°C, calculate
heat of formation of this gas at constant volume.
(R = 1.987 cal K™’ mol™!)

afe @A @ R T W, 25°C W FEHaT SO
_13.0 fradard uft g g, @ fer e W
=g g w wWET S H T Hifeg |

(R = 1,987 cal K™’ mol™!)

What. do you mean by single electrode
potential 7 How standard hydrogen electrode is
helpful in determination of EMF of a half cell ?
mgﬁaﬁ@ﬁmﬁ-mamuw%% ? HAE
oeen wee A o W F EMF W
e w0 § fRE FER weEs o ¥ ?
Derive a relationship between EMF of a cell

and free energy change.

et 40 ® EMF T T Il wRadt @ w0

gy @ fau witERw w gt il
What is critical solution temperature ? Discuss
it with the help of nicotine-water system.
s fafera ag o 3@ § ? FeeRH-sw 9
# wEEW ¥ W FEAE)

Give thermodynamic derivation of law of mass

action.

T ouE G fem #r semfet fafu @
A HIT |
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The equivalent conductance at infinite dilution
of NaOH, HCI and NaCl are 247.80, 426.16
and 12645 ohm™' cm? eqvt™' respectively.
Calculate equivalent conductance of water at

infinite dilution.

N20H. HCl T NaCl #1 3F=1 930 W Tear!

areEA wAY: 247.80, 42616 T 12645

ohm™! em? eqvt™! #1 wi@ & faw FF= T W

qediF! ArerRal @ A H IO HIfEQ |

Draw and explain conductometric titration curves

for the following titrations :

(a) Hydrochloric acid by
hydroxide

(b) Acetic acid by sodium hydroxide

(c} Silver nitrate by potassium chloride

frm oA & fou aeEafEfa STEEeE 96

wifqu a1 38 AT

(31) TRoEERE e @ FHIMAIH TGRS
& faex
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(q) oot MRS o1 WfEH wis F fovg
Section-B
(Eue-9)

Short Answer Type Questions

(g IWg Wy )

Ammonium

.f«ue_mpt any five questions in 100 words each :
&= ww 3w & 100 y=i H SW S -
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()  Explain the concept of relaxation effect. (vii) Discuss liquid junction potential and its

forforer war Ht URON 1 SHTEm i elimipation.
5a 9y fova qar sge Foeo SEeswl

(i) State and explain Carnot theorem.
(viii) Definc Joule's law.

FHl W™ gast ayw TwR ¥ "EeRu)

¥ m
i) Mow do real solutions deviate from Raoult’s @ w aﬁf&tl_ .
law ? hitp'www. mjpruonline.com (cc lon_{—:l)
. ﬁh‘&! ® d Objective Type Questions 1 each
¥ (TEGFS W)

8. Choose the correct answer :

el I 1 999 HifaQ
() The Henderson’s equation for an acidic buffer
solution is :

(iv) Write the various statements of first law of
thermodynamics and give its mathematical

equation.
mﬁﬁ%ﬁmmﬁﬁﬁﬁﬁwﬁf@q
e TaE TR e ot i)

(v) What is hydrolysis ? For a salt of weak acid

[Salt]
(a) pH = pKa + log [IEu_dJ

wod-duruontd fw mam;dny
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‘ K., [Acid]
and weak base, derive K, = KK, (b) pH = K, - 103_ [Salt]
Acid
WWWW%?@HWHWWW (©) —pH=-FKa+lug['[$;t]]
Qg1 @60 & o e9A Hif, K, = Ky , (d Al of these
K. Ky - st T faea & g tewm witew ¥
(vi) What is Congruent melting point ? Explain by e
drawing Mg-Zn phase diagram. (1) pH = K + 108 (o)
WWW%jsﬁMgznﬁ%%q -
el SRE WiaEHt - _ —
ST | | (@) pH = K, - 10§ (zgm
SB-
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(c) Only two phases
(d) Uncertain composition

wod-duruontd fw mam;dny

3 t]ruy
&) A aMl) ! T 99 A oM wifas fag W AW :
WY The thind law of thermadynmmies Is relutod 1o - (31) =aw eI
G Conservation of enerpy ‘ (a) sHigwan 1T*FF-l'lT:F
W Conservation ol heat (W) Had q WTQ
@ Unatainability of absolute zoro (3) &fFHfY=a Ea
G None the these (v) For M(OH),, value of K is 4 x 1072 and
Sl @ W Femow wey ¢ solubility 1s 10"1 M. So value of x is :
() Sl Hw R/ = = (@ 1 ® 2
(%) = e 9 - © 3 C@ 4
(W) T = M awe Q Z : M(OH), # fag K & w1 4 x 1072 3
(D) ¥ A 9} z g fdam 10~ M ¥ afa: x & AW ST
(i) The fraction of total current carried by an ion is ~—i ~—§ (20) 1 (|) 2
called : = = (9) 3 (%) 4
(@)  Avogadro’s number % % (vi) Which is the correct relation among the
(b) Hittorf number o o following :
(¢) Gold number = = @ Kp=K:.RT) O K,=K. R
(d) Renold's number . K
%ﬁ;ﬂwmmﬁaﬁawmwm (©) ~2— = RT™ (@ Kp=(RT) K
(31) WRG w=A () fefe e fa 8 A Fra ey W@ ¥ 2
(|) @l gea (%) Tfees e (31) Kp = Ko RT) (@) K, = K, RT)™"
(iv) At eutectic point a system has : K
(@) Minimum boiling point (|) K" = RDY  (3) K, = RT) K™
(b) Highest melting point ¢
SB-31 (7) Tum Over SB-31 (8)

http://www.mjpruonline.com http://www.mjpruonline.com



