Total No. of Printed Pages—7

2 SEM TDC CHMH (CBCS) C 4

e 2024
(May ) |
CHEMISTRY
( Core )
" Paper : C4
( Physical Chemistry )

Full Marks : 53
Pass Marks : 21

Time 3 hours

The ﬁgures in the margin indicate ﬁ,lll marks |
s for the questions -

1. Choose the correct option from the following :

. } | 1x6=6
(a) Which of the followmg is an 1ntenswe
property? - -

(i) Intcrnal energy, U
(i) Gibbs’ free energy, G
(i) Enthalpy, H ”
(iv) Spemﬁc heat capacxty, C
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(b). : -HHeat of neutrahzatmn of aceuc acxd and .
© . sodium hydromde is T T
(e 57 -1 kJ, s
 f m?Q1w‘
@ s
ﬁu) 2 09 D kJ

s » , (c)'“”‘_The Boltzmann cntropy equatlon is
SRR S=nRT1nW | AR
@@ S=klnw
L (m} s 2k1nW
s nkl 22,
| .‘:..('v) ‘, nVl
| {d) | The correct relationéhip betweeriK and
- K, for the equilibrium in case of the
g g ‘hypothetlcal gaseous reaction |
2A(g)+B(g)*-'=2C(g)+2D(g)
is"]; AR
ik, (z) K - c(RT)’*’
SRS @) K, =K.
s (m) K, "KcRT %
e & _Kp SR
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(P) Isotomc aolutxons have  the same
. osmotic pressure : at  the = same o
temperat:ure and have the aame
o M molal concentrat:on g
N S i) “molar concentratxon - "
- (i) strength el S
| o {w) percentage of solute by we1ght i e

N ven't Hoff factor is deﬁned_a_s‘,;
- .. Observed molar mass .
Normal molar mass * ~ = ,

- Normal molar mass * o 2
Observed molar mass !
" Normal colhgatwe prOperty i
Observed colhgatlve Pmperty |

(i) i=

(i) i=

© " Normal osmotic pressure |
L fiv) 1= i
" -~ Observed osmotic pressure

2.. Answer the followmg questmns : 2x7-14

{a} State and cxplam the ﬁrst law of
e j‘thermadynaumca i e :

5.t (b)) - What is bond cncrg/? How are the bond
" energies of the products and the
/ ,"-.‘.,'rcactants rclatcd to thc cnthalpy of the
reacnon? T '
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ger s (c)- -'What s’ meant by the entropy of a"j-f_:__"’
system? Wnte its unit. | R

ER (d) Deﬁne efﬁciency of a heat éngirtc; Can ‘.
- theefficiency of a heat engine be unity?

(e), What do you iﬁeaﬁ .by', parﬁal 'mblar'.
A properties of an open system? e

/). "What are colhgatwe proper'ues? G1ve "

| examples L E e B e T

(g) Deﬁne molal elevatmn constant. Write L
~its unit. X

.2 UNIT—I

3. _Answer the followmg questlons (any foun :
| RPN — . 3x4=12

P (a) What is an ad1abat1c process? Derive a
" relationship between temperature and
 volume for an adiabatic reversible
. expansion of an ideal gas. 1*’2'3

~(b) Derive an ckprcsfiiﬂn for the amount of
~ work done during the expansion of an

e L.-__‘::‘ideal gas from volume ¥ to Vol & &
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()

" f¢) For a gaseous reaction, deduce the -
- relationship between heat of reaction at
‘constant - pressure and at . constant
e yolume, i T (P
S {d) . Derive; Kirchhoff’s equation for the
) effect of temperature on ' heat of
- reaction. Rk R aShe !

fe) Write the criteria of spontaneity of i
a . reaction. .- A _ reaction .. has CE
AH =404 kJ/mol and AS=101 J/mol K.
At~ what temperature ywill i+, the "
- equilibrium be established and what
should be the temperature for the'
reaction to be spontaneous? \

() What is meant by enthalpy of
neutralization? Why are the enthalpies
of neutralization of all strong acids with

1+2=3-'

strong bases almost 1dent1cal'9 1+2=3
(g9 What is res1dua1 entropy? How is 1t ‘
calculated? ~ |
| Ut\IIT—-H o
| 4l Answer any one of thc followmg qucstxo.ns i 4

(a) ‘What is chemlcal potential? Deducc the
Gibbs-Duhem equatmn |
-_.2'4P/9268 . _ (Tum Oyer )- L
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(b) Denve an expressmn of Glbbs frec
5 ol S CNETgY, of mxxmg two - 1dea1 gases
.. .. Calculate the . Gibbs’ free energy of

" mixing AG i, when 1 mole of helium,

- 2 moles of argon and 3 moles of neon

‘are rmxed at 298K and 01 atrn

e UNIT—-III s

"' 5 Answer the followmg questlons (any three)

| "“(d) erte the Le Chateher pnnc1p1e Explam »
¥y how ‘this principle is used in the

- ‘commercial production of ammonia by

. Haber process. 1+2=3

= {b) = Derive an expression for the change in
...+ Gibbs’ free energy for the followmg gas
' phase reactlon % it

- aA +bB+..=cC+dD +...

(0 What are exoei»‘g'i.cdz_" and endoergic
reaetions?.Gi_ve cxamples. - 142=3
: (d) ‘Deﬁne equzhbnum coriété.nt in the light
S ‘of law of mass action, Write any two
Wa charactenstlcs of thc equxhbnum state
Rl R 2+1=3
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6 Answer the followmg qucstmns (any two) :
S L e ‘ 4x2=8

_\_;Q{a) What is relatnve lowering of vapour
Y, pressure? Explain how this law can be
.~ used for determining molar mass of a
. dissolved substance. e iiaaindy 143=4

. b) -{) Whatis the physical significance of
LI chemical potential? Explain. ' 2

(i) What are isotonic ‘solutions?
Discuss. , it 2

(0 Explain under which ' conditions
abnormal molar masses of solutes are -
obtained from the measurement. of .
colligative properties of their solutlons :
Write the ' expression of degree of
assoc1at10n, o of a solutein a solutlon in . L
terms of van’t Hoff factor. b 3+1=4

. ‘-‘
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