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CHEMISTRY
( General )
Course : 401
( Physical Chemistry

( New Course )

Full Marks : 48
Pass Marks : 14

Time : 2 hours

for the questions
! w2 WZBT QT& W@T .

Choose the correct answer :
R VARG 29

NaOH in 1 lit water is
i 1

(M 0-1

(i) 0-05

(iv) 0-01
b/652

4 SEM TDC CHM G 1 (N/0)

The figures in the margin indicate full marks

1x5=5

) 1 5@ “IN© 4 2 NaOH u3y® (2 &1 &

The molarity of a solution containing 4 g
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(2)

(b) wzea Y8 2’ I Wy Wefug
precipitation taken place Whey, "9 iy
product 1
() IATS] BEFAT [T 2y

equals their solubility Prog
UQL

(i) YRSl BFASIG 9 oy
is less than their Hm“bility

cd O(luct
(tii) YT GFeTely Caft,
is greater than thejp o
product u “ily
fiv) =R FT W
is almost zero
(o) fafem @b S £ 9T 77 gy %
e 2'0a RIGAOR & 3’7 R ofy
The umt of rate constant of a uect
0
mol Lls” 1 The order of the rCaCtlon?
8
() O
fii) 1
(i) 2
(iv) 0-5
P16/652

( Contin

do/6s2

(3)

L rrﬂ)ff" e e e maEiag
n of enthalpy of reaction with
given by

/ﬂrf

turc is
tcrﬂf’ erd

) 7 74
He ess’ 18V
kAl AN
Ki irchhofl’s equation
-CW[‘TW’V~ g AXFA
Gibbs- _Helmholtz equation
; < 7 AN
an’t Hoff’s equation

(i)
(m)

(iv.

ﬁffﬂlm’ﬂ? 52 WWWWEQ

taneity of a reaction, which one

For spon
true?

of the following is
(i) AG 4raF;, AH 4TIS

AG positive; AH negative
(i) AG 4TS, AS 4TIF

AG positive; AS negative
(i) AH FEF; AS HMAE

AH positive; AS negative
(iv) AH 4T5%F; AS TR

AH negative; AS positive
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(4) ( §)
Tat faq : .
p, @ LT EC ' e AR S vay N a
Answer the following questionsg - 5 o ]
AN - any one of the following questions
q L4 ' - .
(@) TEH o forel R 3=y ﬁ A0S R TR 1 el
X ) 119#=3
d explain Raoult’ @ ‘
State and €&P aulEs law, gtate Henry's law. What ave s
umitati(mS?
) e TR R a1 - :
—t LN ) TR T TS SEm @ | 2
Define degree of dissociat - L Discuss the principle of steam
the effect of concentration On.it-_, . kl distillation.
, e FAEPF R 2 ST QU IRBAN wiae [N
(o) fros" 2@ T R o0 R gy g B e s RSPl SRy 1ed=8
S fea | & What 18 solvent extraction? Show thal
What do you mean by pseudo 1y i-step solvent extraction is more
. ﬁrst_o mult P
reaction? Give one example of it Tder efficient than single-step extraction,
R @A @B SR Te R 8
() (SR 3 G A T ORI g |
P 7 | ™ Answer any one of the following questions ;
Show that Hess’ law is a corollary of g @ () Tl ST RS il | oW STy Wb
law of thermodynamics. : T A By T WL WIE YI0] Geeetd
TER IR S P41 1+2=3
le) &GPA 2T wrefefer &eR ST oy Define solubility product. Derive a
g A @91 relationship between solubility and
State and explain  second law g solubility product for a sparingly
of
thermodynamics in terms of entropy. | soluble salt, A"'By )
16/652 ( Continelf "%/652 ( Turn Over)
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i) 10 ml 0-01 M CH3COONa

)

(%)

(6)

19
SR
p

0-005 M CH3COOH fiefyy xy
%[ 9E0R pH 1 3941 |

(CH3COOHT Kg =1-7 x 1078)

Calculate the pH of a buffe, Solyg:
prepared by mixing 10 m 0_01‘%11
CH;COONa and 40 m] 0_005 M
CH,COOH. M
(K, of CH3COOH =17 x 10-5)

gﬁﬂﬁt@ﬂ]@@?%’@%{qﬂ%
e 9 I RSt g TR
s el 90 =

Derive a relation between hydr
constant for a salt of weak aci
strong base and ionisation c¢q
of the acid.

QIYSis
l'lStant

40 ml 0-5 M HCL ¥ 30 ml 0.3 ,,
NaOH f3=fi (2 %71 %8 b/ pH gRCIE

Calculate the pH of g solution

containing 40 ml of 0-5 M H(J and
30mlof 0-3 M NaOH.

v

L2 swef

@ (i

(i)

( Continued) H6/652

(7))

any One of the following questions :

MWWWW@IWWWI

write two differences between order
and molecularity of a reaction.

7S T faf&F1, 24 — product I IW
o5 HTFT AIPRIN T A G
e TS #aF9 47 BiR 2R @G T
faa |
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.

) At e JeeE & e 10 °C =

30 °C T &l 9ol RiR ifS Fag
T @@ 1-6x1073 g7} e
1.625 x 1072 s7!. RiGor e ~feq
e e w4

What do you mean by activation
energy? The rate constants of a
reaction at 10°C and 30 °C are
1-6x1072 87! and 1.625%x1072 §!
respectively. Calculate the activation
energy of the reaction.

2

3+1+1=5

)

( Turn Over
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6.wﬁ@-{miﬁlmWﬁ?ﬂ:

(a) giﬁ_qmﬂ sfggo 92 s @

(b) (i) 300 K THOS, 2 T S (312 10 gy 3

16/652

(8)

e -G 2 (g
A R BT ﬁﬁw:;l\ﬂg\
What is half-life of a react;,

that half-life of a zero-ordey . Show )
is directly proportional tq tl'l:e-tc%rl
concentration of the reactay t lnitial

g e R 1 TR gy |
Give one example of Zerq
reaction. )

(i)

n»

Ordy, l

oA o1 eI 2feE |

Wwhat is Joule-Thomson effectp
that Joule-Thomson effect
isoenthalpic process.

isan

3
o1 20 dm3 &1 ATRISIE Seaay It

O/ R4 | TR I PG A o1 3)7 |
2 moles of an ideal gas at 300 g
expands isothermally and reversibly
from10dm® to20 dm2. Calculate the
work done.

1%

( Continued|

(c)

{ P16/652

(9)

araE e B o R

. TR

(i) 2515 GHAERR T=
REFTERE R RATER FR51oA )
sl L 1+2=3

at is meant by enthalpy of
foﬂnation? Calculate the standard
enthalpy of formation of benzene
from the following data :

15
(1) Ce¢He () +—2‘02 (8 —
6CO,, (2) +3H,0 ()
A HP® =—3267-0 kJ mol ™}

(2) C(9+02 (@) —CO; )
A¢H® =—393-5kJ mol ™

@ Hy @ +> 02 € >H00

A¢H° = —285- 83 kJ mol ™!

(i 1 ST C5T%d FEOIA a6 A (TSl
@ TV ! =533 :

For an adiabatic expansion of an
ideal gas, show that
TvY -1 = constant.

(i) B vrre TR SR T &R SRe
TS ST @R 2| 0
Molar heat capacity of gases at
constant pressure is always greater
than that
Explain.

at constant volume.

( Turn Over )
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(10 )

e B BRI

=
7. R W

any one of the following

Quesgt;
Answer Stlohs -

@ & s & < ST oy T

| ASyme =0 TF <O SESy %“

ASuniv 7 0. ??ﬁ

Show that for a reversiple

ASyp =0 and for an
process AS v >0.

(i) =6 5= &2 0°C 3 *RI1 100 o .
Fress 0 3E DR 840 g Chey RS
Tere TOR R T TR | My ¥

TR W "® TR IR ST = l:RT

What is Carnot cycle? A c 1"*2§3

engine working between ( °¢

100 °C takes up 840 joules hegt

the high temperature reservo;,

Calculate the work done by ’(h(;,

engine and its efficiency.

b ) TS TR SRS IR f

Write the physical significance of
Gibbs free energy.

a.rnot
anq
fr om

M & ¥ W o 300 K e
0-02m®3 @ 0-2m® & oAy

FER Socz | T SR STy =,
R G, R W Regmmed <Gha
SP St S | 141413

b ( Continued

(i)

P16/652

(11 )

e mole of an ideal gas expands

. from 0-02m? to

isothermally
0 2rn3 at 300 K. Calculate the
y change for the system,

ntrop. . [
eurroundings and universe if the
s

expa.nSiOH is reversible.

g e 1 2 coifes el an
%41 | @S TR AR GG “Afqada
e (1 W 237 141+ Vo+Ve=

Define entropy- Explain the physical
significance of it. Predict the sign of
entropy change for the following

processes A
(1) Ice »>H00
(2) CaCO5; (s) = CaO (s) + CO, (8)

( Turm
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( Old Course )

Full Marks : 48
Pass Marks : 19

TYme : 3 hours

The figures in the margin indicat
Jor the questions eull

mqus
1. =% Segco! AR SRS -

Choose the correct answer :
() T O ATl MM AW fy

Solubility of gas in liquid increaseg
Whep,

1>{S§S

) o gE T W I WO I gy oy
pressure increases and tem
Peratyre

increases

(i) 59 27 991 W ST OOl Ja 91 oy
pressure decreases and temperatur
increases ;

(i) 59 3% o9 T A SO JPT AW
pressure increases and temperature
decreases

(iv) ﬂﬁmwwwm@wwva
pressure decreases and temperature

decreases

/ Continuéd)

v

(13 )

. Twer® e AT pH I T 7. 3

5
0 22 60 °C T BTG T =W, corm

()

P16/652

pH of pure water at 25 °Cis 7. If water is
cated tO 60 °C, then

pH zM 23
pH will decrease

(ii) pH I i

pH will increase

(it) pH 9% aial

pH will remain same

()

fv) PH TV 2

pH will become z€ro

el

do first-order

fow oI TS Rfer =
Molecularity of a Ppset
reaction is

) 1

(i) O

(i) > 1

(iv) ST I8 T

None of the above

( Turn Qver)
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( 14 )

(d) TR e fRfeRn SRR 3

The variation of reaction it m
temperature is representeq N a)
¥y

() TR
Hess' law
(i) TR AN
Kirchhoff’s equation
(i) SO~ TR
Gibbs-Helmholtz equation,
(iv) S5-I

van't Hoff’s equation

Py ‘Vit}l

() TeIET T DR RPRITOR e
E ey,
:;udc:m(:eie ﬁ:)lil'o‘w: € 1S & measyr,
system?
) <@t
Entropy
(i) <A
Enthalpy
(iij) e Jefe
Gibbs free energy
(iv) SEES e

Internal energy

of

thermodynami
C

P16/652

( Continued/§ P16/652

( 15)

g T

A
the following questions :

2%x5=10

o
" [\ﬂswcr

m,pfmfﬁmwwmmu 2)
(a state and explain Raoult’s law.

1+1=2
effect? Give

TR opord T 7 TArE A
() o
what 1%
exafnple'

common-ion

AT el IFE B g el &

g e fRAferm FAYRACS T T &
il 1+1=2
what do you mean by molecularity of 2
reaction? The molecularity greater than
two is generally rare. Explain why.

%em‘fﬁuww@ﬂ%mgﬁmﬁs@? .

(@)
What are reversible and jrreversible
processes?

o) TG TEfed K i 1 T BT e
g 90| 1+1=

Define Gibbs free €energy. Explain its
physical significance.

( Turn Ove

e —
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{ 16 ) ( 17 )
op Tel fod : 5
3w X QW & O W= By, @W“ !
v , 3" ny one of the following questions :
e AN NS ‘t X » a
AnswRT any on ‘\i\: k\ll(\\\‘an Quegy m-‘“cr g 1 5 fan 1 o @
) \ ‘\:\"’\g\: R =h§§‘ : ] p
@S U Sy o 0 + pOH = pK 142=3
‘EE ( pH P Phw
Jtate Hennvs la ?
:\~ sBons? W Whae Are 188 pefine pH. Show that
5‘:‘-‘1:s\~4\-n~\~ N 2\\ _
ity Y pH + pOH = pK -
) TN TS R X 'mi¥q T
TS I’%?
What is steam disﬁllanon: M ¥y . 298 K T¥ers BaSO, < RECIHN)
its hasic principle : ‘entinn 1‘2 (® 5.33 X 1074 g e BaSO, I UWEMl
» @ NaOH ¥ 9% | @ o g ﬁ‘f“_f“ | (BaSO, I 99 =1
180 g ¥RT «»»??‘»?:b:m: Naoy, 233g mol™) =
:‘mﬁ
0-998 g/ml T (T8 TSR 353 ‘\e The solubility of BaSO, at 298 K is
T TR 2.33 x10* gL', Calculate the
An aqueous solution containg 20 2 solubility product of BaSO,. (Molar
NaOH and 180 g of water. o § of mass of BaSOy4 is 233 g mol™ )
the molarity of the solution if dep &
of water used 1s 0-998 g/m. o
s ~ . H4q
@ T B2 ST oy . ol 0 R TEReEd &2 S ur e S
FESeg = 3R oF] (A= TR FERCIEe TR AR 57 2
_.;u«_g ="l icj\?wqf%mq% ‘q’?{ﬂ a
el e oo I e ) 100 R TR T T A
153 :
What are azeotropes? Can we fq Latiak
separale an azeolropic mixture by (1) NH4Cl1
fractional distillation? Why is it not (2) CH;COONa 1+1+1=3
considered as a compound?
( Turn Over )
P16/652
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( Continued) ‘
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(18 )

What is salt hydrol_YSis')

from strong acid ang stwh :
cannot be hydrolysedgong baltg
whether the aqueous sojyy; e“e
. ) 0 di
following salts will pe _  of %
alkaline : acigy, the
0
(1) NH4CI :
(i) 10 ml 0-01 MCH3COON3g
] 4
0-005 M CH3;COOH fizfy 3@? m|
¥R ¥ R pH ey o oW
CH,COOHT RicaTem AR
Ka=1-7x10‘5®| &,
Calculate the pH of a buffer Soly s 2
obtained by mixing 10 ml of . (‘)-11&011

CH;COONa and 40 ml of 0.ps

CH3COOH, if the dlSSOCIa M

constant of CH3COEOH

K, =1-7x1075. i

5. o I T Yol 29 Ted e 3Yxg
2X2=]

Answer any two of the following questions

(a)

/652

) RfEm %R M F g
T ) YS @ T SR RiRw
gf-GeeE  Rigres oRE amen
SIS | G RfGTR oifS sraeq 999 2

0+ 14Y=3%

( Contined]

o

( 19 )

. the expression for rate constant
Derlv Zero_order reaction. Show that
of al'fe of a zero-order reaction is
paf™ " proportional to the initial
;i (ration of the reactant. What is
it of rate constant for such

reactionS?

mq,@ﬁ?ﬁ@ﬂﬁmﬂm‘l*ﬁﬂ
@Wﬁamwwnm
T e S R O e T

What ;s activation energy? Explain how
cate of 2 reaction depends on activation
enerey- Describe how can you calculate
sctivation energy of a particular reaction

from Arrhenius equation.

(i <51 R Rt ees e @ 1 3
RfFTRd STS! ST SO = (903 [RITIG
7@ “IfRae [ =92
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?

1+%2+2=3%

( Turn Over )
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( 20 )

i) B-wne RERR =g
IO 3j4q IR %‘W“[ﬁggaqﬁ N i) <7 ﬁﬁfm::m g : @ SR
T R ST ? T | (i) P T : 2
Whatere' the thsgws I My Jlculate the standard enthalpy of
Heories of 1*1 c ation of benzene from the
rates for a blmOIeCular Teae,. % formwing data. :
Which theory is more N .reacti%h Q.,} follo =
explaining bimolchlal_ ultable Ony (1) CegHe O + o O, g —
reactions? Explain. gage()l?l‘ 6CO2 (g) + 3H20 (l]
; ' A H° = -3267-0 kJ mol ™}
6. wad R @A To1 R TS oy
(2) C6O+02 (8) = CO; (g)
two of the followi RV o _ _ . -1
Answer any owing Quest 2‘9 A¢H® = 393-5 kJ mol
Ong.
@ () T ST S B | Gy @) Hy @ +7 02 @—H00
= Q 2
= CFEO Ge-I9RA IUI5py b 1
hug A¢H® = —285- 83 kJ mol”
1+
Define Joule-Thomson Coeffic 2‘&% . "I‘mﬁ o oryed @ A ’13'551
Show that for an idea] lent, (c) (i) S oo AT GF m |
Joule-Thomson coefficient ig zerg 8as TR L+1%4=0V4
W, oAy A OR Tl e @1 State Hess’ law. Show that Hess’ law
What do you mean by efﬁciency of. is a corollary of first law of
heat engine? 3 thermodynamics.
.. 5 S CHFaS gl (& ;
(&) () 5T TR FEIN T M vy (i) % T Sl O it
o SRS e T S T Cp, -Cy =R B
1
Derive a relationship between For one mole of an ideal gas show
temperature and volume of an ideal that
gas during adiabatic expansion of the Cp - C,=R
( Turn Ove

gas.
( Continued)§ 5, /652
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7. mﬁ@mqﬁlﬁﬁﬂwmz

Answer an

(a)

(b)

P16/652

(22)

J1

'{“‘Q\}

y two of the following Quesy;
oy,
273 K % 378 K SO Ry o Wy
wepifs BOR R MY 3¢ | y{,l,w‘loQﬁ
Ao 1 IR T, Beater oy o, N

, 1+1*l/:+
State Carnot’s theorem. A reversip)q 1“‘6
engine working between 273 heg
373 K absorbs 840 J of heat from ang
source. Calculate the work dong th
complete cycle, heat given to the g In
and efficiency of the engine, Ink
PR e ersTeReT &l T W
=11 WPl (R @R 9% W'F 300 K
0.02m®3 R/ 0-2m°® & g o
BRI PR (R | 03, MR
Rugaed GG RIS IR 9 |

1+1+]_+1/2=3l/

Explain second law of thermodynamjeg ;
in terms of entropy. One mole of an jdeg
gas expands isothermally and reversibly
from 0-02m? to 0-2m?3 at 300 k.
Calculate the entropy change for the
system, surrounding and the universe.

( Continued)

(!
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(23 )

) At [Awad e i |

. peline chemical potential,

o QR s R e ) b

{”) N:NI\'MN v W[ 4 \!‘.‘”*‘] ("q:md;l

porpdel [Aefia Qe @R Sy o

2+Va=2%

Explain the criteria of spontaneity in

terms of entropy and Gibbs f{ree

energy- Which one of these is more

useful to predict spontaneity of a

proccss?

* K K

4 SEM TDC CHM G 1 (N/O)
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