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The figures in the margin indicate full marks for the questions

1. % Tehl AR e | 1x5=5
Choose the correct answer :
(@) TACRT GfRTT 0-1 N & GOR FAR MGl '3
Molar concentration of a 0'1 N sulphuric acid solution is
i) 01M @ 02M
(iij) 0-05 M (v 1M

(b) 25°C Twore Rug 1M pH I TH 7:0. T&el Il Tt pH I TW

At 25 °C the pH value of pure water is 7-0. With rise in temperature, the
value of pH will

() 9% AR
remain same

(i) I
decrease

(iii) AT
increase

(iv) oo Ay oFE R

first increase and then again decrease
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(c) b1 FRalm-TR RiGFIR 2RST seel (a) S+ Y-8 (t,,) 3 o STFEcs! 2]

The relation between the initial concentration (a) and half-life period (t,,) of
a second-order reaction is !

.. 1
ll tl oc —
(@) by =

1
(lll) t% o< ;—2—
(iv) ty, o= a® ]

(d) TR (T LTS ©F GO GAUFIPR T 75 T ?

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

(i) FEROA PR
Adiabatic expansion
(i) TCITR TR
Isothermal expansion
(i) SO TR
Isobaric expansion
(iv) SIS FTR

Isochoric expansion

(e) T 9B TRES AR T 7 Taeol w1 5197 AG I T X7

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

(i) ¥AE
positive

(i) IR
negative

(i) I
zero

(iy) 87T «b18 ey

None of the above
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2. WWWW ‘ - 2x5=10

Answer the following questions :

(a)

(b)

(c)

(@)

(e)

=z ACHT o1 1 TR b1 S i o 1+1=2

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

TR TR 3FRA & 3@ 7 S o W O W [T 2FS (XA TR ARG
es 69 2 1+1=2

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

@B - R wd-8emem 10 R X'ee RIFNDR 75% o '3t R
TR AR ? 2

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

-6 2O T 7 S (IR (R ARSI CIUTYAR ¥ 1+1=2
What is Joule-Thomson effect? Why do ideal gases not show this effect?

(ST @ SR A B IR TF WF RN T GG P oRaER T
ST T | 2

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

3. oA R @ @bt 2R Teg o 5

Answer any one of the following questions :

(@)

8P/675

(i) EERNY orowd T OGO I 41| 3

Discuss the basic principle of steam distillation.

(i) 54 W g3 (CgH)206) 30 M NG FATS IRcet wAOR (1) WA S
(2) e wa st FRefe 7 1+1=2
5.4 g glucose (CgH;,0¢) is dissolved in 30 g water. Calculate the
(1) molality and (2) mole fraction of glucose in the solution.
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(b) TS PP i & o 7 oo @ =R-2 wRE NI -5 TR ArEere
@ﬁ?ﬂﬁl 1+4=5

What do you mean by solvent extraction? Show that multi-step solvent
extraction is more efficient than single-step extraction.

4. R R @A 9Bt R Teg ey 5

Answer any one of the following questions :

(@) () IO BRI e A1 AgCl I CFAS RIS SF FITS| BFert ST 13 2
1%2+1%=3
Define solubility product. What is the relation between solubility and
solubility product for AgCl?

(i) 500 .. 01 M CH,COOH W= 500 .. 1 M CH3COONa fRzsiy
&FS P91 I ¥J9 pH 5191 41 | (CH;COOHT pK, I TN 4-76) 2

Calculate the pH of a buffer solution prepared by mixing 500 ml
0-1 M CH3COOH and 500 ml 1 M CH3;COONa. (PK, of CH;COOH
is 4-76)

(b) () RS A
Show that
pPK, = pH+pOH 1

(i) %@quzaﬁwwmmmm«wﬁmqumﬁpm
AR Topeime <547 | 4

When a salt of weak acid and strong base is hydrolyzed, then deduce
the expression for pH of the resulting solution.

5. oo R @I 9oI 2R g forgy 31x2="7
Answer any two of the following questions :

(@) T2@m-T9 RN, 24 5 product I I Mfeeraee PR Toromm +41 1 @2 47o]
Rz 5 -SieRER it BT | 21h+1=3Y,

Derive an expression for the rate constant of a second-order reaction,
2A —product. Write the expression for half-life period of this reaction.
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(b) «B1 R AfFa =R IFa & @2 29w-aw RiFm B sferaes I7 35 °C
Taroreld 45 °C Tavere 189 'ee RfEAor e e w1 Refy w1 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.

(c) RRFR @ e weieer e B wy-Geerr e Riem o1 fd
ASCHT I 41 | 1%+2=31%,
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.-

6. ood R I oI 2] Teq fors 4Y4%x2=9

Answer any two of the following questions :

(@ ()
(i)
() ()
(i)
© ()
(@)

8P/675

2 T'5 g (s 300 K THOr© AR WE TeFway o7 9 Swen
15 fBRR #[1 30 FiSR 2'7a =Nfie IR T SIF1 ¥ | 2

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

{
mﬁﬂ%ﬁwwcpwqammﬂwn 2V
Establish a relationship between Cp, and C, thermodynamically.

RiFn o R 2 SEARS *fET RS WF IIEPR ReSR o g3 MARs
I FIoW 341 | 1+1%=2%

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

1% W B BT 500 K 1 ¢ 300 K Taeere e YgcsE FRTRel
N 1 | 2

For a heat engine, the source is at 500 K and sink is at 300 K.
Calculate the efficiency of the engine.
<51 S (o7 TN WIF FEOIA R A7 crypean @, TV L =W 3y,

Show that for a reversible adiabatic expansion of an ideal gas
TVY™! = constant.

- Qo STeEPTATS 2R e S R ¢R @R srem cryar R 2 1

Why hydrogen and helium gases show heating effect in
Joule-Thomson expansion?

5 [P.T.O.




7. SR R} @A @bt 2R Tes forar 7

Answer any one of the following questions :

(@ () <@FR TS oS Remy &8 st i 4 | 2

- Explain the second law of thermodynamics in terms of entropy.

() TR MRS T R TS i BR FOrgEeR TR Sl 4 |
T (P Forgpool e AT @R Soici, IR et | 2+1=3

Discuss the criteria of spontaneity of a process in terms of entropy
and Gibbs’ free energy. Which one of these is more useful to predict
the spontaneity of a process—give reason.

(iii) @oR RIFACH 27 °C o ForTgé I A 7 Aefy 537 2
Predict whether the following reaction is spontaneous or not at
27 °C :
4NH 4(g) +50,(g) = 4NO(g) + 6H,0(1)
AH =9080 Jmol~!, AS=357JK ™! mol-l

(b) () B s T vara Ridw w9 cryean | A B P e w5 vawr T, OF
T, T 9T A, (SR 091 MGTOR FRITFOR 2 PRI Sy | 1+4=5

Show different steps of a Carnot cycle schematically. If a Carnot
engine working between two temperatures 7} and T,,, then derive an
expression for efficiency of the engine.

i) s b1 TR < e, ASuniverse =0. 2

Show that for a reversible process, A‘Suniverse =0.
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( Old Course )

Full Marks : 48
Pass Marks : 19

Time : 3 hours

The figures in the margin indicate full marks. for the questions

1. w% Teh IR Se 1x5=5

Choose the correct answer :

(a) TS (T=I WA SRS =W

The solubility of gas in liquid is maximum at

(i) Fu Tz, T e

low temperature, high pressure

(i) % Tawel, Ry viore

high temperature, low pressure
(ii) T Ty , T% BI°rS

high temperature, high pressure

(iv) T Taee, Ay v

low temperature, low pressure

(b) AIC],3 TRTS| (S) WIF FRTS! BT (K )3 T S7ofd 29
The relation between solubility (S) and solubility product (K sp) for AICl, is
) K, =52 (i) Kgp= 9s3

() Ko, =278% (iv) Kgp=+S

(c) T®m-aw R o 2R VoI (a) S TY-TTTI= (t%)ammi’a

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

(i) t% < q (i) ty, ac%

. 1
0 o ——_

(iii) t, =<a (iv) t, -
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(d) O oH uF O FRI PN GHREPR T 2]
Enthalpy of neutralization for strong acid and strong base is

() -57kJ
(i) -57x103 kJ
(iii) 57 kJ
(iv) 27 kJ

(e) (A b1 ©F STRErS AL e & 5191 A TS AG T I ']

For a system to be at equilibrium the value of AG at constant temperature

and pressure must be
(i) AGP’T >0
(i) AGpr <O

(i) AGpp 20

2. GO PARNS Ty fo 2x5=10

Answer the following questions :

(a) B STacht o S e 40 | 2
State and explain Raoult’s law.

(b) TH-RH 2SR R 7 TAEPR IRA | 2
What is common-ion effect? Explain with example.

(c) - IS RizFe @ Rfa 331 &l 461 31 | 2
Describe the half-life method for determination of order of a reaction.

() - AR ¥ 2 e (airr (% 2SR GIUTGEM 3792 1+1=2
What is Joule-Thomson effect? Why do ideal gases not show this effect?

() «iG’PR TR SrioftRen RS Tach! o s g 341 | 9

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

8P/675 8




3. oo R (A @bt o Tas foran 5
Answer any one of the following questions :
(@ () 54 2 gFE (CgH;,0p) 30 AW RIS TAFS FRewt TR (1) Ve e
- (2) F&"SR W'e1 S e 0 | L4122

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

(i) G ST vt e < 41 | % AR 1 S o o 2+1=3

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

() () ORI R (R e ) ’ 2x2=4
Write short notes on (any two) : '

(1)  afer=ge
Azeotrope

(2) RS fFgem

Solvent extraction

(3) TERTAN ofron
Steam distillation

(i) ST (9NB] oIy TEATS! TSI 91 1 FRE B 790 | 1

Mention two factors on which solubility of solid in liquid depends.

4. <o R @I 9GB! 27 Teq ol S

Answer any one of the following questions :

(@ () TR SRy g e i | (9841 &, pH+pOH = pK . 1+1=2
Define ionic product of water. Show that, pH+pOH =p K.

(i) "R weReyge e & T ? B o W Y TR {1 Rz e RS,
K
CEAT (¥ TERGAT F39, Kh:?{f’ 142=3

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

strong acid and weak base, show that hydrolytic constant, K}, = -
b
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(b) () IFE P @ fm) 50 M. 01 M CH,COOH == 50 fi. fir.
1 MCH;COONa figfl R 2%® 91 IR @ pHI AW M1 I}
(CH;COOHT pK, =4-76) 1+2=3
Define buffer capacity. Calculate the pH value of a solution obtained
by mixing 50 ml 0-1 M CH;COOH and 50 ml 1 M CH,COONa.
(pK, of CH;COOH is 4-76)

) 50 . 1. 002 M cacl, 50f. F. 0004 M Na,S0,3 @T® fagf
I Raebre Caso, wuefrg I (7 T Ry 711 [CaS0,T K 3
T 2:4x107° (moles L™1)2] 5
S50 ml 002 M Ca012 solution is mixed with 50 ml 0-004 M Na,SO,
solution. Find whether CaSO, be precipitated in the mixture or not?
K, for CaSO, is 24x10™ (moles L })?)

5. oo R A1 @b o2 Teq foryy : 7

Answer any one of the following questions :

(@ () f®m-ww RfEn, 24 5 product’ AW RRAR T wphe e
Tererr 3911z Rt w51 cafigy o o 2+2=4
Derive the integrated rate equation for second-order reaction
2A — product. Write two characteristics of such reaction.

() <1 RGFR A e sigen frmn | 27 °C TwoS Weafbe Rfem (B Tww
10 °C 3% #Rea1 RiER oS s T 7801 3@ = 1 RiFcdm e =fes
TN A 47 1 1+2=3
Define activation energy of a reaction. When the temperature of
reaction occurs at 27 °C is increased by 10 °C, the rate constant of
the reaction becomes double. Calculate the energy of activation for
the reaction.

() () O A Aw-zE RfFm BrE 75% T TRA o0 W RiFwce
-G 729 | 3

Show that the time required to complete 75% of a first-order
reaction is two times the half-life period of the reaction.

(i) T T Rty sy eome RPN g9 @ed ST 3@ e 3y

Explain how rate of a reaction depends on temperatyre and
concentration of the reactants.
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(i) S’ -] R I @t 2 qb1 e faan | 1+1=2

What is pseudo first-order reaction? Give one example.

6. <o R I oI 2P T forsy 4Y4x2=9

Answer any two of the following questions :

(a)

(b)

(c)

8P/675

(i)

(i

)

(i)

(i)

(i)

2 V5 9 (%9 300 K THore R WE TeHFNAm PRy ¥ SReA
15 fA5R3 *[@1 30 bR 2'ce =enfre IRT T Refq 1 | 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.

RfErm @i 3 2 sefRe “fee RIS IF GTEPR RG] To1 @3 T
ST FIoW 41 | 1+1%=2%
What is heat of reaction? Establish a mathematical relation between
change in internal energy and change in enthalpy. ‘

G- BN Sieea el | (TS (@ SR (TRT AT R SN AN | 142=3

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

TR S e aifer e o 1%

Write the differences between reversible and irreversible processes.

XA b foran 1 orged @ (A B XA OPIRRET e sd ot
| 1+1%=2%

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

N1 forar (R e «Bt) 2
Write differences (any one) :

(1) I Gt e I R e
Bond enthalpy and Bond dissociation enthalpy

2) THEEY ARIEH T TR ARG

Adiabatic change and Isothermal change -

11 [ P.T.O.



7. SR R @A qo1 2P Tes ford 3Yx2=7

Answer any two of the following questions :

(@)

(b)

(c)

1 15 Xfee 1B1 T T, WIF 7,0 I IR @R G IrfrwOR derRi Soreir
sl 3%

Derive an expression for efficiency of a Carnot engine working between -
two temperatures T and T,.

GG'PR K@ | R 3% R oea @ IR Gb1 wred (g Searam AR
oIl 9f SRS V)3 °R1 VT STRPIRY &, (908 90 PR +Reda 3 191 ¢l 13,

Va
AS=RIn-2 . 1+%+2=3Y,
L

Define entropy. What is its unit? Show that if an ideal gas is expanded
isothermally and reversibly from volume V] to V,, then entropy change for
one mole gas is

Vo
AS =Rln =
2]

- e M B @} SARROR Rl RRFT R TerdeR
TERR Wbl W1 W R cRae  AH,,, =408kJmol”!l %

- . -1 -1 9
ASyqp =109:38 JK ™! mol ™! =, cwrg o1y I-Mew B TwOS WA L, Lo

Write Gibbs-Helmholtz equation. From this equation, discuss the criteria
of spontaneity of a reaction. If AHvap =408 kI mol~! and

ASVap =109-38 JK~! mol~! of water, calculate the temperature at which

vaporization of water is feasible.

* Kk
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