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1. w5 Seags IR Sfere - 1x5=5

Choose the correct answer :

(@) 1. FofB AINS 4 & NaOH TIPS (2 491 @9
GO J'ef< 23
The molarity of a solution containing 4 g
NaOH in 1 lit water is

1) 1

(@W) 0-1
(ii) 0-05
(iv) 0-01



(B) Saeewe| 3 2’9 @RS RN gwer g

Precipitation takes place when the ionic
product

(1) TS SBFeq A 2y
equals their solubility product

(i} GRS QIFAF 9 37

1s less than their solubility product

(iii) WO BIFETSF QR 2

1s greater than’ their solubility
product

(iv) AR " =

1s almost zero

() RfEm R 9 £z 935 WF afS foivm ofS
(RePe 2'CE RiGToR @9 27 |
The unit of rate constant of a reaction is
molL=! s™. The order of the reaction is

# O
fi) 1
(i) 2

(iv) 0-5



(d) TFE CFONE TweR ot Rfew gheEtR

T RS e 2
The variation of enthalpy of reaction with
temperature 1s given by
() =3 34
Hess’ law,
(i) FIHFI FAPe
Kirchhoff’s equation
(iii) NE- TS AN
Gibbs-Helmholtz equation | :
(iv) S 2Fq FAF

van’t Hoff’s equation

ffer QB FOTPIO[ M7 O (IO 7 ?

For spontaneity of a reaction, which one
of the following is true?

() AG.E\¥F; AH 9=
AGpositive; AH negative
(i)~ AG 49<F; AS AN
AG positive; AS negative
(i) AH =TS[F; AS TSP
AH positive; AS negative
(iv) AH A4S[E; AS 4=TNIe
AH negative; AS positive

£ T vaoan Mhusmse )



2. OO ppTRd Ted e 2x5=1(

Answer the following questions :

(@) FTHI FACH! oIl WIF RN A -

Y
N~

(b}

(9

()

State and explain Raoult’s law.

Raem TR ke g | e 8o[® e
g 2 1+1=2

Define degree of dissociation. What is
the effect of concentration on it?

fooe’ gem @y R gfercs & o2 2w @b
W‘Tﬁml 1+1=2

What do you mean by pseudo first-order
reaction? Give one example of it.

(YS9 @229 7 XA SR 22w e

4T S | 5

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

a@’%maﬁﬁ%ﬁ@mﬁ@nmm
o Y | 2

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



3. wod R A @bl o Taq foe o 5

Answer any one of the following questions :

(@) ) CERRAAH! e 1 @3 jaa e {6 2
142=3

State Henry’s law. What are. its

limitations? :

(fiy AN ASTq oS S I 2
Discuss the principle of steam
distillation. |

(b) WS FrErE &2 (7eq) (T ITIN GRS R
aF-T e RrEets wiEe weery 1 1+4=5
What is solvent-extraction? Show that

multi-step solvent extraction is more
efficient than. single-step extraction.

4. w5d B @R @b NE Tes o 5

Answer any-one of the following questions :

(@ (i) SRS B RSl | ofm ST G5
GER AxBy?WBEﬁTiﬁ\o [ QIG1O] BFeq
& 59 G 91 | 1+2=3

Define solubility product. Derive a
relationship between solubility and
solubility product for a sparingly
soluble salt, A, By.



(i 10 ml0-01 M CH3COONa ¥ 40 ml
0-005 M CH,COOH fisfst 44 2% 1
JFI] FE0[ pH 9= @411
(CH,COOHF K, =1-7x107°)

~ Calculate the pH of a buffer solution
prepared by mixing 10 ml 001 M
CH,COONa and 40 ml 0.005 M
CH,COOH.

(K, of CH;COOH = 1-7-%10 ")

(b) () WY afEC S SF SR BRI A FHW
SEREEY $96 e e f[aEren £99
sy e 90

Derive a/trélation between hydrolysis
constant for a sait of weak acid and
strong base and ionisation constant

of the-acid.

fij) 40 ml 0-5 M HCl =¢ 30ml 0-3 M
NaOH fizfé1 02 «el ¥d 9B pH 7191 341 |

Calculate the pH of a solution
containing 40 ml of 0-5 M HCI and
30 ml of 0-3 M NaOH.



5. weq [ (@I 9Bl PR T ferey

Answer any one of the following questions :

(@ () Riewa g e et 761 A4 fa |

(b)

(i) faew @1 i@, 24 — product 3 913

Write two differences between order

and molecularity of a reaction.

M Feeq AR T (39 |42
i a1fs #2359 9T [ RYH @57 T

| 3+1+1=5

Derive the expression for rate
constant of a second-order reaction
of type, 2A — product. What is the
unit of rate constant for such
reaction? Give one example.

Afgrs #ffe 9 B g2 10 °C IR
30 °C THEr @ @bl [igam oS #7351
T mE 1-6x107° s we
1625 x 1072 s L. Rigaom ey =feg
g felefd 401

What do you mean by activation -

energy? The rate constants of a
reaction at 10°C and 30 °C are
1.6x103 8 ! and 1-625x1072 87!

respectively. Calculate the activation

... energy of the reaction.



iy Rfras Sf-aase (& 2 (4 Sa1 Q4 T
fafFq vr wy-GmaE (e aeigs
AGEA STAAET | 1+2=3

~

What is half-life of a reaction? Show
that half-life of a zero-order reaction
is directly proportional to theinitial |
concentration of the reactant.

(i) 0 T ffear b1 Trreael el | 1
Give one example, of, zero-order .
reaction.
6. <o R N qo1 gnd T e 4,%x2=9

Answer any two of the following questions : ' ~
(@) TET-Ao AR (el (T e -4uhe
offqaben GBIAISAY Al | 1%+3=4Y;

What is Joule-Thomson effect? Show
that . Jotule-Thomson effect is an
isoenthalpic process.

(b) (). 300 K Tx@s, 2 77 9w (210 dm 3 1
2|1 20 dm 3 & RIS SeEHAn AfREsH
ORI | 579 QRI TR TR IN1 - 1%

9 moles of an ideal gas at 300 K
expands isothermally and reversibly
from 10 dm 3 to 20 dm?. Calculate the

work done.



(i) PN AR e ®? oo

(c) (1)

(1)

[RfIC1R3 131 (e siRs1e wmemeifem T
NN P97 | 1+2=3

What is meant by enthalpy aof
Tf)r_mgﬁan? Calculate the standard

enthalpy of formation of benzene
from the following data :

(1) CgHq a)+155-02 &) —

6CO,, (g) + 3H,O ()
A H° = -3267-0.kJ mol !

(2) C@E+0; (g) =0, (g)
A¢H® = ~393.5 kJ mol !

(3) Hy @)+ 505 (8) > Hy0 (0

A¢H® % —285.- 83 kJ mol !

BT S (TR FAIA ~{REETE 103 (el
@ TV =573 . 3

For-an adiabatic expansion of an
ideal gas, show that

TVY ~! = constant.

B9 1o/ VAR ORI TN BN Sreas

Joe TR @R = | IR I 1Y%

Molar heat capacity of gases at
constant pressure is always greater
than that at constant volume.

Explain.



7. S69 R’ @ 961 2R Taq By - 7

Answer any one of the following questions ;

(@) (i) ST @ GOl Te@Ea  afEwE 9w
AS niy =0 SIIF bl @A 2Af&am. 914
ASniv > 0. 2+2=4
Show that for a reversible process

AS niv =0 and for an irreversible
process AS,,.;, >0.

(i) T 5&F F2 0 °C 3.9%.100 °C Txws
IR 1900 g @bR 840 gat wropife T
THeore TR S[IEE e | SfeichnE 74
IR A o BIW, TR S F9 1 1+2=3
What is Carnot cycle? A Carnot
engine working between 0 °C and
100 °Ctakes up 840 joules heat from
the . high temperature reservoir.
Calculate the work done by the
engine and its efficiency.

(b) (i-TTT TE s i fray | 1
. Write the physical significance of
Gibbs free energy.

(i) 9% T9 9 (=’d 300 K Twew
0-02m33 “Al 0-2m3 q >weRy
ST 9oce | At TiRe Ty 2w,

©R T, MR o Rrsgsmey g GeR
A S 4 1+1+1=3



iy

One mole of an ideal gas expands
isothermally from 0-02 m>  to

0-2m°3 at 300 K. Calculate the

entropy change for the system,
surroundings and universe if the
expansion 1s reversible.

GG vigee el | 39 e wes
391 | OO AT A0q GGl oA aE

EE (1 A9NF 2'9 2 1+1+Y%+15=3

Define entropy. Explain the physical
significance of it. Predict the sign of

entropy change for “the following.
Processes :

(1) Ice - H40()
(2) CaCOj (g — CaO (s +CO, (g)



( Old Course )
Full Marks : 48

Pass Marks : 19

Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. W% Tesch qfy Tfea - .. 1x5=5
Choose the correct answer : |

(a) TFTe (a5 vrael Ao qr @fen

Solubility of gas in liquid increases when

(i) e e 39 F HF Twol I 9 =W

pressure increases and temperature
INCreases

(i) B1% 3 I T WE THO| Jfm 90 =

pressure decreases and temperature
increases

(i), 514 I 9 2 TIE T 2P I 2
pressure increases and temperature
decreases

(iv) B9 P I W F T P T A
pressure decreases and temperature
decreases



(b) 25 °C Tx©$ wm oq” pH I YW 7. I
AR 60 °C (@ Teq Fq1 =, cow

pH of pure water at 25 °C is 7. If water is
heated to 60 °C, then

() pH 3 3’9
pH will decrease
(i) pH Ia 23

pH will increase

(i) pH GF AT

pH will remain same

(iv) pH * 2’3
pH will become zero

(c) T zew @y [fewe aRes

Molecularity vof a pseudo first-order
reaction-is

(i) .1
(i) O
(i) > 1

(iv) 7R o8 =

None of the above



(d) ToR s R waEtR 39 “f{e qam

The variation of reaction enthalpy with
temperature is represented by

(e)

() = a2
Hess’ law
(ii) FEF P
Kirchhoff’s equation
(iti) NG - EATTAG AP
Gibbs-Heimholtz equation
(iv) SFo-2F9 AP

van’t Hoff’s equation

GPero o GBS KEeEmeE Y eEr i
3'q
Which of.the following is a measure of

randomness of a thermodynamic
system?

(i)~
Entropy
(i) =R
Enthalpy
(iii) Tpa [ofe
Gibbs free energy
(iv) wafiEs e

Internal energy

SR i



2. ©F3 PR TE fe

2x5=10

Answer the following questions :

(@) TEHA LB for< = AL 4T 2
State and explain Raoult’s law.

(b) ATERW Her 59 Taed W | 1+1=2
What is common-ion « effect? Give
example.

(c) ffimm =efee Prafgmr Bee @R
weeer Rfed MRS CTE TR &F 2
A F 90 1+1=2
What do you mean by molecularity of a
reaction? The.molecularity greater than
two is generally rare. Explain why.

() TeTAN S SR elfer fam R e 2
What 'are reversible and irreversible
processes?

@) Tpe Tefed e il | W Shes oo

I A0 1+1=2

Define Gibbs free energy. Explain its
physical significance. :



3. woR [ @I @bl owa ey farey

Answer any one of the following questions -

(@) (i) C=RFT@CH! fors | 9 a3 Sraeae o f o
l+2=3
State Henry’s law. What are its
limitations?

(i) A=AR oo 7 92 dafeg gofe (2
| 1+1=2
What is steam distillation? Mention
its basic principle.

(b) () NaOH I wam, @d <51 20 g NaOH,
180 g A1I® TS 4] SR | A AN To7E
0-998 g/ml 2 (ST TAHR TR 51T
47 | 2
An‘agueous solution contains 20 g of
NaOH and 180 g of water. Calculate
the molarity of the solution if density
of water used is O- 998 g/ml.

i) et 0 e ren TReE
e famel < 42 I MR 2 W
Ry (T CA 2= 9 A 1+1+1=3
What are azeotropes? Can W€
separate an azeotropic mixture by
fractional distillation? Why is it not
considered as a compound?



4. o[ @ @ @bt oF T fory - 5

Answer any one of the following questions :
(@) () pH 3 3 w1 (wea @
pH + pOH = pK, N2=3

Define pH. Show that
pH + pOH = pK,

(i) 298 K Tmes BaSO,; ¥ TR
2.33x10% gLl BaSO, I ¥
o foefy 911 (BaSO, I T8 ©F
233 g mol ') 9

The solubility/of BaSO,4 at 298 K is
2.33x10 *g L'l. Calculate the

solubility. product of BaSO,. (Molar
mass of BaSO, 1s 233 g mol )

(b) (i) TR e &2 O u WF SlF WS
sra] (o] S GEAGCEE WO (AR 2
©5Tq FLEANE TR B4 SIEF 27 (WA
2’3 9 ¥4
(1) NH,CI
(2) CH;COONa 1+1+1=3



(i)

What is salt hydrolysis? Why salts
from strong acid and strong base
cannot be hydrolysed? Predict
whether the aqueous solution of the
following salts will be acidic or

alkaline :
(1) NH,4CI
(2) CH;COONa

10 ml 0-01 M CH4COONa 9 40 ml
0.005 M CH,COOH =l 3 2%s 791
JFE  wE  GBRCGpH 9 AR
CH,COOHH Reare FB,
K,=1-7%107 31|

Answer any fwo of the following questions :

(@ 0 &

rﬂﬁfﬁfﬂ»ﬂﬁm’ﬂf\“mwwﬂ

Sop A1 Ged @ X W RigwE
ot B rorc IR IR JT*‘J@@ TGS
s | g e S FaFq 99 197

2+1+¥%=3%

(W]

Calculate the pH of a buifer solution
obtained by mixing 10 ml of 0 G1 M
CH3COONa and 40 ml of 0-005 Af
CH4COOH; if  the dissociation
constant of CH;COOH,
K,=1-7x10".

oo 1 G ol ep Ted o 3Yax2=7



Derive the expression for rate constant
of a zero-order reaction. Show that
half-life of a zero-order reaction is
directly proportional to the initial
concentration of the reactant. What.is
the unit of rate constant for such
reactions?

sy fe B9 R afse e wfes

@oFs (Bewd TS e AN T | SRS
SRR e R G see fs @EmE
ey 31 By gefan 9 1+Ye+2=
What is activation energy? Explain how
rate of a reaction depends on activation
energy. Describe how can vou calculate
activation energy of a particular reaction
from Arrhenius equation.

(c) (i) o fafen Rigmess smaes e @w= 1 f

TG SIS SIS ST 3y (90 []KfedR
e vif s [P 290

A reaction is second-order with
respect to a reactant. How is the rate
of the reaction affected if
concentration of the reactant is
reduced to half?

-~
=315



i) F-snafee Rfgmd 2@E perR f& f&2

st v (o fa-snafass faferan A
AE g TS 7 A P47 1+1Y5=2"
What are the theories of reaction
rates for a bimolecular reaction?
Which theory i1s more suitable for
explaining bimolecular [ gaseous
reactions? Explain.

6. T R (@I I o T oA 4Y,%2=9

Answer any two of the following questions :

(a) ()
(%)
(b) (1)

-2 B IR (A | e e

(TR (A G- ST T P |
1+24%=3Y2

Define Joule-Thomson coefficient.

Show that for an ideal gas
Joule-Thomson coefficient is zero.

oA e @OR IfEwel i [ gwmo 1

What do you mean by efficiency of a
heat engine?

51 S (oT%d FFEIAT TR 4104 T
HE SRS A9 SHE T 97 | 2Va

Derive a relationship between
temperature and volume of an ideal

gas during adiabatic expansion of the
gas.



(c)

() oo RfgmEea @ @feea SR
G T 59+ F4

Calculate the standard enthalpy of

formation of benzene from the
following data :

(1) CgHg () +12§ O, () —

6CO, (g) +3H,0(0)
A H° =-3267-0 kJumol !

(2) C(9)+0;5 (g) > CO5(e)
A¢H° = — 3935 kJ mol !

(3) H, (@) +%Oz ()~ H,0 ()

A¢H° =—285- 83 kJ mol

() co=a @k fRIY e @ @R
GelsfeReFe g a9 T FFTATS |
1+1%=2%

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

(if e T s (RS (P (e
c,-C, =R > 0

For one mole of an ideal gas show
that

-C, =R

N



7. oo R I g e Ted e 3Y4x2=7

Answer any fwo of the following questions :

(@) vl SJacht {1 9ol ofqrgdag o 3
273 K &% 373 K TmoN [cuqs 840 g7
Olepifs TOR AR e A | T DS
oI 9 P A, forate «fq A S
A S G IRl FeR 41

1+1+%+1=3'%

State Carnot’s theorem. A reversible heat
engine working betweenn 273 K and
373 K absorbs 840 J.of heat from the
source. Calculate' . the work done in
complete cycle, heat given to the sink
and efficiency of the engine.

(b) STHPR RS wrefeferms @oE SJace T
91 | S (o2 WO «F W' 300 K T
0.02mM3F 9@ 0-2m° & SR

TCHIAFOIE TP (2= | OF, e o

e qgel RS ST < |
1+1+1+%=3Y%

Explain second law of thermodynamics

in terms of entropy. One mole of an ideal

gas expands isothermally and reversibly

from 0-02m?3 to 0-2m° at 300 K.

Calculate the entropy change for the
system, surrounding and the universe.



(©) (i) I-WEE Koz sz | 1

Define chemical potential.

(ii) @G S s Tefaa 7o A <o
FEFEOR 56 ST 1 | AR (RTCD
Forgeel | I @R TARAR

2+ Yo=2
Explain the criteria of spontaneity in
terms of entropy and “Gibbs {ree
energy. Which one of these i1s more
useful to predict spontaneity of a

process?

* K K



