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The figures in the margin indicate full marks for the questions

1. u% ek vk Sfaea 1x5=5

Choose the correct answer :

(a) WRERT kT 0'1 N T QOF T'a IS 2]

Molar concentration of a 0-1 N sulphuric acid solution is
M O1M i) 02M
(i) 005 M (iv) 1M

(b) 25 °C Twere Row A7 pH A TH 7:0. T@l 3fd 2'TA pH I TH
At 25 °C the pH value of pure water is 7°0. With rise in temperature, the

value of pH will
(i) <@
remain same
fi) 3fR
decrease
(i) AfGa
increase
fiv) =T33 oF7A I

first increase and then again decrease

8P/675 1 [P.T.O.

Scanned by CamScanner



)4 HIeA 772 24

af-Graasie (Ly,
I{lf @] / fc peri()d (tl/l) Of

()l [E o Al sdfa el (o) e
ation (1) 8nd half-li

The relation between the initial coneentr
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(1) ewia Gt sifavune e qbre o e e o7

For which of the following processes, enthalpy of the system remains
conatant?

(1) FSGIN Eprray
Adlabatic expansion
(i) eI e
Inothermal expansion
(itl) I P
Isobaric expansion
(iv) SR el

Isochoric expansion

(e) @4 b1 IR Uty 20 fiq T A% BT AGA T 2T

For a system to be at equilibrium, the value of AG at constant temperature
and pressure is to be

(i) e
positive

(ii) 4T
negative

(i) 0
zero

(iv) @@ «bie Tz

None of the above
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2. O FHEA e o 2x5=10

Answer the following questions :

(a) CTRA ! a1 1 2R B1 Sz fora | 1+1=2

State Henry’s law. Write one limitation of it.

(b) TR FERCRT 0 & 7 O o ue S8 TRE K1 2FS QRN TR TR0
0 97 1+1=2

What do you mean by salt hydrolysis? Why a salt formed from strong acid
and strong base does not undergo hydrolysis?

(c) @bl - R wf-Bewere 10 RS 2 RiFIER 75% 7o T T
Y R 2 2

Half-life of a first-order reaction is 10 minute. How much time will it take
to complete 75% of the reaction?

(d) TE-3T67 AR R 7 e (o1rR ¢ ASR GO ¥ 7 1+1=2
What is Joule-Thomson effect? Why do ideal gases not show this effect?

(e) CT4SA (A TSTFHAR offiFw @HR WA TF WE AR P oGP AReER T
ST T | 2

Show that in an irreversible process, net entropy change for the system
and surroundings is greater than zero.

3. @[ R @I b 2 Ted fore 5

Answer any one of the following questions :

(@ () GEREAE TSR T TGO 301 391 | 3

Discuss the basic principle of steam distillation.

(i) 54 IW G (CH,,0¢) 30 AW TS FAFS ICA TWOR (1) Ty
(2) e’ T S Ay T4 1+1=2

54 g glucose (C4H;,0¢) is dissolved in 30 g water. Calculate the
(1) molality and (2) mole fraction of glucose in the solution.

8P/675 3 [P.T.O.
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(b) s fagem e fe @ (ST wu—xﬂummﬂw-ﬁmwﬂﬁ
fi e |
What do you mean by solvent extraction? Show tha'xt multi-step solvent
extraction is more efficient than single-step extraction.

@i i @A @Bl 2@ T o 5
Answer any one of the following questions :
(@) (i) wEre gewer siwE i AgCle CRaS ISl SIF WRIS] QR TTE ¥ 7
1%+1%=3
Define solubility product. What is the relation between solubility and
solubility product for AgCI?
(i) 500 f.f. 0-1 M CH,COOH W% 500 fi.f. 1 M CH;COONa fialt
2% 91 A¥E ¥ pH 5 31 | (CH,COOHT pK, 3 TR 4-76) 2
Calculate the pH of a buffer solution prepared by mixing 500 ml
0'1 M CH,COOH and 500 ml 1 M CH,COONa. (pK, of CHSCOOH
is 4:76)
(b) () c{ga
Show that
pK,, =pH+pOH 1
(i) O WA F 7] GRS R S (A RN RN WO wey TR pHA
TR Setem <l | 4
When a salt of weak acid and strong base is hydrolyzed, then deduce
the expression for pH of the resulting solution. 2
&1 f I 1 2@ T e ¢ 3%x2=7

Answer any two of the following questions :
(a) FR-z=1 R, 24 - productd WA MeHTFH SRIPRIF BT 391 | @} @R
ffemms = -Simorea A ot |

Derive an expression for the rate constant of a second-order reaction, -
2A - product. Write the expression for half-life period of this reaction,

(b) <% REER AR R P fr e dwa-wE B @OR sferaF 79 35 °C
TareTels 45 °C TareTS 13 2 RRATR A e T il 41 1+2%=3%
What is meant by energy of activation of a reaction? The _rate constant for
a first-order reaction at 45 °C is twice of that at 35 °C. Find the energy of
activation of the reaction.

(© RRFR 7 W% RIeR ~Ide B | w-SreeEr e R W R 7
EfRECHT M 4T 1 ‘ 1%+2=3Y%
Write the differences between order and molecularity of a reaction.

Explain the method for the determination of order of a reaction by half-life
method.

. O R @A 1 epR T o ; : 4%4x2=9

Answer any two of the following questions :

@ () 2 a s i 300 K WA SR W ewdn e ¥ S
15 o6/ *11 30 FBR 2'cel Soeffte FRA T 11 91 | 2

2 moles of an ideal gas undergoes isothermal reversible expansion
from 15 lit to 30 lit at 300 K. Calculate the work done.

(i) or1ofS REFR 72wS €, SIF C,3 778 TR 41 | ; 2%
Establish a relationship between Cp and C, thermodynamically.

() () Riemer o wehils R Redn a1 aEPE AResR Tee @3 iRk
ST FoW 0| 1+1%=2%
What is heat of reaction? Establish a mathematical relation between
change'in internal energy and change in enthalpy.

(i) OP1 YA @R T 500 K ¥ B 300 K SRS Ui IR IRl
S 4 2

For a heat engine, the source is at 500 K and sink is at 300 K.
Calculate the efficiency of the engine.

@B ST e Bear T FEOA ARER A (e @, TV L =4 1 3%

_Show that for a reve
A5 SRR

: ¥ adxahaﬁcexpansloﬂ of .an ideal gas
~TVY! = constant. 2 3 e

Scanned by CamScanner



7
7. <o R T @1 o BT o
Answer any one of the following questions : 3
" ) 31
(@ () TR s e Rerd 8w o I T s of entropy:
Explain the second law of thermodynamics 1
!
sz e ¥4
(it) wqﬁﬁwmqvmﬁwmmam’m"fm | 9+1=3
Sy e e Ff T @R S, A A S entiviy
. terms
Discuss the criteria of spontaneity of a PFOIC‘SS n t:seful to predict
and Gibbs’ free energy. Which one of these 1 more
the spontaneity of a process—give reason.
2
(i) @ RRFICE 27 °C Savers Forgs ¥9 (1 7 Al ¥4 ¢ o,
. n
Predict whether the following reaction is spontaneous or
27°C :
4NH,(g) +50,(g) - 4NO(g) + 6H,0(1)
- -1
AH =9080 Jmol~!, AS=357 JK ™! mol
) () Bt e wdf saT ARt e oryea | T o i W 1 STy W;+4-s
T,@ TR 7o T3, (SR 7ot RO RO A S |
Show different steps of a Carnot cycle schematically. If a C'arnot
engine working between two temperatures 7; and T, then derive an
expression for efficiency of the engine.
(i) ST @ b1 BT RIS WA, AS, piverse = O- 2
Asuniv:rsc =0.

3P/675

Show that for a reversible process,

( Old Course )

Full Marks : 48
Pass Marks : 19

Time : 3 hours

The figures in the margin indicate full marks for the questions
1x5=5

1. % Saach! Afk Sevear :

Choose the correct answer :

(a) SIS (R TN FHiRE T

The solubility of gas in liquid is maximum at

) fw Tww, T% oere
low temperature, high pressure
(i) T T, PR vrS

high temperature, low pressure

(iii) &% B, T oS
high temperature, high pressure

(iv) % T&e, Ay v

low temperature, low pressure

(b) AICI ;¥ FRI (S) O TR G (K ;) TTo o 2T

The relation between solubility (S) and solubility product (K, !P) for AICl; is
) Kop=52 i) Ky=95°
(i) Ky, =275* i) Kgp=+S

fc) Ta®-T R GOR 2R M () W -8R (1,,) 3 TR 7 2

The relation between the initial concentration (a) and half-life period (t,,) of

a second-order reaction is

5 . 1
iy t,=a (i) t-,g“t—l

* (i) t,, «a® fiv) t, _12_
y i 30 a

[PT.0.

8P/675
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2.
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(d) B wm F B WA oPEA GAYEAPR T X
Enthalpy of neutralization for strong acid and stron

g base is
(i) -57kJ

(i) -57x103 kJ

(if)) 57 kJ

(i) 27kJ

(e) mamwwmﬁwﬁﬂi’mﬁimwwm?mﬁ

erature
For a system to be at equilibrium the value of AG at constant temp:
and pressure must be

(i) AGP,T >0
() AGp p <0
(i) AGp 20

(i) AGp =0

©o AAE T o 0

Answer the following questions :

(a) AT DT AN OE A AT

State and explain Raoult’s law.

(b) H-SRH 2AST 7 CHRIPTR 0 4|

What is common-ion effect? Explain with example.

(c) Y-BaTerR e RiFR T Ry 71 rafech 3 741 |

Describe the half-life method for determination of order of a reaction.

(d) EF-3T5 oo ¥ 7 W] (R @} HeR GerEm N 1+1=2

What is Joule-Thomson effect? Why do ideal gases not show this effect?

fe) PR T S feRerm i St B o e w4 |

State and explain the second law of thermodynamics in terms of cﬁﬁopy.

2x5=10

3. w7 R @ @bl o e forn

Answer any one of the following questions :

(@) (i)

(@)

() )

(i)

54 2T 8 (C gH, ,04) 30 4 R ZAge IR TR (1) T Wm-z
(2) ' T S A 3

54 g glucose (CgH,,0¢) is dissolved in 30 g water. Cakfulat: the

(1) molality and (2) mole fraction of glucose in the solution.

R ST o I A 4 | X R T S 2+1-3

State and explain Henry’s law. Write two limitations of it.

5, o s (R camen 99) 2x2=4
Write short notes on (any two) :
(1) oG
Azeotrope
2) = fgrm

Solvent extraction

(3) =ERAR e
Steam distillation

SIS (AT *MIT TR R 340 1 FIE T I 1
Mention two factors on which solubility of solid in liquid depends.

4, o R @ @1 2 T o 5

Answer any one of the following questions :

(@ () AR A QR e | (18T @, pH+ pOH = pK . 1+1=2

Define ionic product of water. Show that, pH+pOH =pK_,.

(i) TR wEIRER o R 3w 7 O o W g FRE o R 2 TR R,

8P/675

K
SR (4 SRC 377, K =K—“'.

1+2=3
b

' What do you mean by salt hydrolysis? In case of a salt formed from

; K
strong acid and weak base, show that hydrolytic constant, Ky = K—“’
b

9 [P.T.0;
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1%
cooH o w0

() () @M weea g fui so f@.fr. 01 M CHa HA 14583
1 MCH,COONa fisfet ol sgo oo T ¥ P
(CH;COOH4 pK, =4-76) ion obtained
N f a solutt COONa

Define buffer capacity. Calculate the pH value oml L MCH3
by mixing 50ml 0-1 M CH,COOH and S0

(pK, of CH;COOH is 4:76) s
4 o NagSOa? 7

(i) 50 f. . 002 M cacl, sofd. f. 000 il [CaSO04% Kgpd
<fict Amadbre CaSO, wifrg ¥a (1 W A 5
N 2:4x1075 (moles L™})2) 4 MNaySO4
" 0-00 2
50 ml 0-02 M CaCly, solution is mixed with 5‘.) mﬂl,,e mixture or not?
solution, Find whether CaSO, be prccipilﬂth in

K,p for CaSO, is 2:4x1075 (moles L]
7
5. @ofq f car Qb o[ e fo
Answer any one of the following questions :
e FAFATRD!
(@ () [8-gwa RS, 24 > productd 3 REFH TN 240m4

Sere 411 T R o1 cafiiey B

. 5 . -ord
Derive the integrated rate equation for second or. o
2A - product. Write two characteristics of such reaction.

(i) b1 AReT e Rt e f | 27 °C Swere e R <R x
10 °C 3f% et Rdem srﬁimw‘imtﬁqﬁwrﬁﬁmﬁﬁﬁmﬂ !
RICRA GRS
Define activation energy of a reaction. When the temperature of
reaction occurs at 27 °C is increased by 10 °C, the rate consf:ant of
the reaction becomes double. Calculate the energy of activation for

r reaction

the reaction.

(i) fivs’ ﬁ""'u”“ﬁﬁmmmm NP S—" - 141=2

What ig
Pseudo first-order reaction? Give one example.

6. wﬁmmmmﬁm

Answ
€r any two of the following questions :

4Ya%2=9

@ 0 2 9w oy 300k Bavors ) e e R W TR
ls%wsoﬁml‘cﬁWWWﬁ‘fGWI 2
2 moles of an ideal gas undergo isothermal reversible expansion
from volume 15 lit to 30 lit at 300 K. Calculate the work done,

(i) RPN @t 2 wrafifes e ofad e G RS TR @ T
o B 1 | 1+1%=2%

What is heat of reaction? Establish a mathematical relation between
change in internal energy and change in enthalpy.

(B) ) - e sicem i 1 Crye @ R Y TR <R ST TAF 1 142=3

Define Joule-Thomson coefficient. Show that the value of this
coefficient for an ideal gas is zero.

(i) eI T e RE N B o 14

Write the differences between reversible and irreversible processes.

(€ () @ H P (eI @ ' T T T RRETR guw SR 9B
s | 1+1%=2Y

State Hess law. Show that Hess law is a corollary of first law of

M) ) cgeT @ s REE @b 75% Tl T @ T RN thermodynamics.
Y- EqaTe 759 | 3
Show that the time required to complete 75% of a first-order i) =t foran (R czeem ) 2
reaction is two times the half-life period of the reaction. Write differences (any one) :
(ii) Tl w1 RERRA R ¢oRS RRFIR TR @R 76T 3 I 391 | 2 (1) i et i i Romm e
. e of y P p ) . B Bond enthalpy and Bond dissociation enthalpy
plain how rate of a reaction depends on temperature an - 81

concentration of the reactants. @ . %. e

Adiabatic change and Isothermal change -

10" %
8P/675 11 ‘IP.T.0.
e
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31%x2=T7
7. TRAR @ W oR T o

Answer any two of the following questions :

Mﬁm
(a) ﬁwﬁt’&:&ﬁmqwrzzﬁﬁ?.ﬁfm?@ o iiahd 31
=T
rking between

Derive an expression for efficiency of a Carnot engin€ W°
two temperatures I, and T,,.

o ‘BTE :.\nql§l
p) PR =W BN TR R R s @ T 5 I O “j_i; ‘
= T & F s “a e
TR ¥ TR VA R V1 e g, (o g P R S ’
V. 1+1%4+2=3%
= 2
As_RmE

i i ded
Define entropy. What is its unit? Show that if an ideal g2S 1? c;’;?;af; el
isothermally and reversibly from volume V] to V,, then entropy g
one mole gas is

r

v,
AS=RIn—=
Vl

(0 ST-ERHR O B & SSw oW RiEm GOR wiﬂg*t‘*ﬁ'v
SR WS SR @R FES AH =408kJmol T EF

AS,,, =109:38 JK ! mol ™! =, corz AR TSR B SO R RIY 4, 10003y

Write Gibbs-Helmholtz equation. From this equation, discuss the criteria
of spontaneity of a reaction. If AHﬁp =408 kJmol™! and
ASip = 109-38 JK™! mol™! of water, calculate the temperature at which

vaporization of water is feasible.

8P—5000/675 12 4 SEM TDC CHM G 1 (N/O)
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