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CHEMISTRY
( General )

Course : 401

( Physical Chemistry )

( New Course )

Full Marks : 48
Pass Marks : 14

Time : 2 hours

estions
The figures in the margin indicate full marks for the qu

1. o% SeIC! 91 S : 1%8=5

Choose the correct answer :

@) Rem 18 TaR® 25
The molarity of pure water is
) 555 M @ 162 Y
(i) 245 M i 32M

| 1 .
b) 0 R LI A PR 1og 109 RoAE T T T, (@8 TR
43T B’

' jus equation, the slope is
If we plot a graph between log K and % by Arrheﬂ‘“s qual P

, E Eq
0 = @ *R
E
vee E /‘2\
(iti) _2~383R (iv) *32.303R

P.T.O.
20P/745 [



(c) 20% WmATeA czrN NH ,OH T (SfEeafel @ bR pH '3
The pH value of decinormal solution of NH,OH, which is 20% ionized, is

i) 13-:30 (i) 14-70
i) 12-30 fiv) 12:95

(d) <% 35 NH,OHG «& %' HC13 e Ridrn #Reet fofim w71 o o '
The amount of heat liberated when one mole of NH,OH reacts with one
molc of HCI is
) 137 kcal
i) > 13-7 kcal
(i) < 13-7 keal

fiv) e <R o1 T

Cannot be predicted

-1 )
fe) Al(OH) ;7 7@l s mol 1 2'0E VR GRS ¢ }'T
The solubility of Al(OH)3 is s mol 1“1, its solubility product is

) &2 i s°
(i) 2754 fiv) 27s3
2. S NP v o 2x5=10

Answer th following questions :

() wﬁmmmﬁsogﬂamtmﬁq‘ﬂw:

From the following reactions, calculate the heat of formation of S0, :
S+%02 — 8504 +2x kcal

SO, +%02 —S05 +y keal

Write gown the Jjmitations of Henry’s law.

(6 oo, sy 2 PR I R W AR I PR AR

Tleq |
Show that in apn irreverSible process, net entropy change for the system

and SUrroundings is greater than zero. .
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(d) TP ¥k, xky =k, .
Derive the relationship k, xkb =k,

(e) Y @ AW-THI RIFW BR 50% 5= TR a0 W 75% T4 TR 7N
SR T |

Show that for a first-order reaction, the time required for 50% completion
is half that for 75% completion.

3. o[ R @ @bt ope Tew ey S

Answer any one question of the following :

(a) ACF ARAT T L 1 MTT 1 1 mwm Sorove e R e ? IO T 4% (w /v)
Na,CO3 T «or 'R Wre il sfert w1 | 2+3=5

Why is 1 M solution more concentrated than 1 M solution having same

solute? Explain. Calculate molarity and normality of 4% (w/v) Na,CO4
solution.

(b) m@umwsrmﬁwm-o@m 1 T4 AE R TS CST
ot 3R 2 w1 foran I 1+4=5

Define critical solution temperatyre. Describe phe.nfml-w.atezhsys;em briefly
and indicate CST and its corresponding composition In Tae clagram.

4. SR R @A @bt o T B . 5

Answer any one question of the following :

() FETERE GRR (HON) Rarem 10-8. 001 M HCN %4 pH semi
a;ﬂliaﬁ.’mﬂ qwm@ﬁwgqifﬁﬂﬂwmﬁﬁﬂm@’mq 3+2=5

issociati i N) is 4x1078.
The dissociation constant .. acid (HC
of h anic ] .
Calculate the pH of 0-0; py HC}I’\?r:z{ution- Why is sodium acetate

. . R - . ?
solution alkaline but ammonium nitrate solutio? acidic

, -31 -44
®) ) cCus, Ag,S WIF Hgsq e T FqFEw 10774, 10 F

10754, ml’?ﬂ%ﬁ ﬁ‘;ﬁ{ﬁ@iiﬁ \"Wﬂ(@m I 3

s S are 10731, 10744 4ng
The solubility products of Cus, Ag,S and HE an

10-54 respectively, Arrange these in increaSIng order of solubility
in water,
LR e R S —_ A 2
i izati an el
Discuss two factors affecting degree of ;oni?? on of ectrolyte.
20P/745 (PT.0.
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5.

w«ﬁmqmmwm:  3¥x2=7

Answer any fwo questions of the following :

(@ () Rien HR RiFwET oF TNRFoR vore o1 R @I T o B | 2
Write any two differences between order and molecularity of
a reaction.
(i) eg-z Ridpy BR IT 3 RS log (a - 1) @1 =i | 1%

For a first-order reaction, draw the graph of log(a- x) against t.

(b) 295 K Twers NO wre Cl,cf RieRn 3R NOCI Teom a1 Rfdrare wore fimn wupiz
ColIl Cong

The data is given below for the reaction of NO and Cl, to form NOCI
at 295 K

T = [Clo] mol 1 71 [NO] mol 1 ~1 4T
Exp. No. Initial rate
' mol 171571
005 0-05 1.0x1073
015 0-05 3.0x1073
005 015 9-0x1073
i RS No WIF Cl,3 eics Risrery B 232 2
What is the order with respect to NO and Cl, in the reaction?
(i) s ey o | | 2

Write the rate expression.

fii) e i speen <90 | 1
Calculate the rate constant value.

(c).wmﬁ@q-@ﬁmmwmwﬁ%ﬂww:

20P/745

nA — RIFETS e
RSt wd-Besprer o1 F0 | 2Y%+1=3%

Derive the expresgsion for the rate constant of the following second-order
reaction :

24 — Products
Calculate the half-life period of the reaction.



6. Told R LA oI e Bk o

4%4x2=9

Answer any fwo questions of the following :

(a)

(b)

(c)

i

(%)

(i

)

(i

(i)

WWWWwﬁwﬁmﬁﬁmﬁﬁAHﬁ®W: 3

Use the bond energies in the table to estimate AH for the following
reaction :

CH,=CH,, +Cl, — CICH,—CH,Cl

P
=C c—Cl Cl—Cl
Bond c—-C c

AT R (kJ mol™} 331 414 243

347 612

Bond energy (kJ mol"l)

e )

I 1S S IR Remem e wrers onef@ B |

Distinguish between bond energy and pond dissociation energy.

1%a

ﬁ@mmﬂaeﬂaﬁwmﬁmﬁﬁmﬂfﬂﬂmmﬂmw' 2%

Derive the Kirchhoff's equation indicating the influence of
temperature on heat of reaction.

WW'WW@M|mewwﬂI

Define calorific value of fuel. Write its significance-

1+1=2

SIS T I (A0 2 XK 1 ‘Sz o | 1+Ya=1%

What is state function? Give one exampl€ of it.

Q’BIWCW%QW%WW%W«WM@@TVYﬂ:WI 3

For a reversible adiabatic expansion of " ideal gas, show that

TVY~1 = constant,

7. o9 R @ P R T oy 31%x2=7
Answer any two questions of the following :
(@) ) X TR MG 2 et oromey Bt | 1+1=2
What is the efficiency of an engine? write Carnot theorem,
(i) <GP WW{O"WWIQ@W Sla{éﬁ‘ﬂl 1+Ya=1%

20P/745

Expla.in the physical e tropy. Write down the SI unit
of entropy. significance of en




(b) () PRE-cERTEE ARNFIMH TA-TA 1 | 2%
Derive Gibbs-Helmholtz equation.
(i) ez T *feq srwe b1 R Torgdor w6 ™ 31 1 ' 1

Explain the condition of spontaneity of a reaction in terms of
Gibbs’ free energy.

() () o fim Rivparigzd I AST o7 @M 731 : 1+1=2
Predict the sign of AS for each of the following reactions :
(1) CaCo,(s) - CaO(s)+CO,(e)
(2} CO(g)+2H,(R) - CH;0HfE)

(i) 25 °C Tyrers RPN DR I FREP WF GG PR ARG TH IAFA
506 kJ mo)~! wIF 128-8 J mol~! K~ X'z RfdFacht TorFe T ? 1%
At 25 °C, the values of enthalpy and entropy of a reaction are

506 kJ moj-} and 1288 J mol™t K™ respectively. Whether the
Teaction is spontancous or not at this temperature?

20P/745

e I



The figures in the margin indicate full marks for the questions

1. 9% Seqnl 9k el :

Choose the correct answer ;

( Old Course )

Full Marks : 48
Pass Marks : 19

Time : 3 hours

(a) % & geS Y TR T'HF RAE TA

The number of moles of solute per kg of a solvent is called its

()

(@)

(iti)

(iv)

TafRie
molarity

weffeft
normality
NeAfA
molality
& B

mole fraction

oE

(b) aﬁmﬁ*fcmm(——)T ERIC

20P/745

oV

JdE

For an ideal gas, the value of (——) is
avV/p

(i

(i)

(i)

(iv)

LRSS
positive
o

zero
YNS
negative
“HRzET

interchangeable

1x5=5

[P.T.O.



() 9% NH,OH @ «F ¥°a1 HC1 3 71 Rigrm wReer Mol 1 w1om <1y 23

The amount of heat liberated when one mole of NH 4OH reacts with one
mole of HCI is

i} 137 kcal

(i) >13-7 kcal

(i) <13-7 kcal

(iv) S R @1 T

Cannot be predicted

(d) W oy e AT PR log KT RAIe L3 v inwl, corg om

Rl 3'q
If we plot a graph between log K and % by Arrhenius equation, the slope is

, E
@) -Ea (i) +-2
R R
E
E iv) +—=2
(ul) ‘2'383R ( ) 2'303R

(e) Al(OH) ;3 gryet s mol 17! X7 TR RIS &1

The solubility of Al(OH)3 is s mol 1-1, its solubility product is

) s2 (i) s3
(i) o 4 (iv) 27s3
2. W%Wﬁm:‘ 2x5=10

An .
SWer the following questions :

@) R o aq e, P8 IR RO T 3 R, 0 4

f;ple}in why sodium acetate solution is alkaline but coppef sulphate
on is acigje,

@ R 4 H'= gy , @@ % RfFHR IR s IR0 27

%=k [ester] H*]°
PRI st e 21918 ¥R, T
Y %Wi@qﬂﬂ;
) H*mquwm?

5
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The rate law for the reaction, ester + H* = acid + alcohol, is

() concentration of ester is doubled;

(i) concentration of H* ion is doubled?

(c) RO of =% o5 of 3= @Ie 2

. . . rty?
What are extensive property and intensive propé v

(d} ST @ SRFAN efdFm BRI oy W AR

[FSLE TIET |

%=k fester] H*]°

What would be the effect on the rate, if—

ngq@’ﬁaﬁ%@am

y change for the system

. . . 0 !
Show that in an irreversible process, net entr P |
and surroundings is greater than zero.

(e) AR Mrmornz fra |

Write down the limitations of Henry’s law-

5
8. O R oo @it o e B -
Answer any one question of the following : 5
fera |
(@) <ot R o foam s 13 1o afrarGel Wqﬂﬂ’iﬂo types of azeotropes
What is azeotrope? Giving diagram, describe -
with examples. S LR e, we
7@ ’ -
b) Reom w19 oS R 311 wef 7@ A 2424175
TR eIbTLS TR A | ptiate between ideal and
Calculate the molarity of pure water. Diﬁ::e.
non-ideal solution giving one example of €
)
4 O R @I b e g B
Answer any one question of the following : T f 6 @B v
(@) R <R pH A1 FRAT M RERR oo s 31275
AFR i 2 ing PH ol acidic buffer,
g ?q? . calcula gon is maximum?
Derive the Henderson’s equation for of gol¥
Under what condition, buffer capacity
[ P.T.O.

20P/745

- ,






(b) vt ofem (HCN) ROTER #7F 4x1078. 001 M HCN w® pH s

N | (ows 4T e AGRE o | IR (T pH e 2

The dissociation constant of hydrocyanic acid (HCN) is 4x1078.
Calculate the pH of 0-01 M HCN solution. What is the composition of
buffer in the blood? What is the pH of human blood?

3+1+1=5

5. O R e w51 2p Ted P : 3Yx0=7
Answer any two questions of the following :
@ ) Rerm oor RGN TRFOR TS 43 R @ T e fey ) 5

Write any
a reaction.
(i) ojam-gaa R SR S{-BIAFTR 2AFPRIFH! Sotom <1 | 1%
Deduce the expression for half-life period of a first-order reaction.
B ) e @ aeE-TFH R BR 50% T XA 70 T 75% ol 7te
=51 SRE =4 | 2
Show that for 2 first-order reaction, the time required for 50%
. .o half that for 75% completion.
completion 18 h
(i) b Rfwm (a0 M3 of OF MR G G X RREOR Ridriey
R 209 7 g RGP <491 e e 1+¥=1%
. order reaction, rate of reaction and rate constant
ggzs ;l:f}l:e same unit? Give one example of this type of reaction.
(&) oS fogy RS- g RRFICON sifeEraFY PRI Soleima 1 :
2A — RigFrere opyf
RReer -Gt A1 ¥ ! 2%4+1=31,
Derive the expression for the rate constant of the following second-order
Teaction :
2A - Products
Calcyjate the half-life period of the reaction.
8- SR oy ey wad 1 ¢ 4Y4x2=9
Answey any two question® of the following :
@ ) tRRe R N TPTR IR IR wore fan RiFdR AH Fef =1 3
Use the bond energies in the table to estimate AH for the following
reaction .
CHg"“CH2 +Cl, — CICH,—CH,Cl
20P/745 10

two differences between order and molecularity of



s c—c c=C c—cl C—H Cl—ClI
Bond
s & (kJ mol™ 1] 3477 612 331 414 43
Bond energy (kJ 'mol_l]
1%
(i) At S SR arenf Rcamem «feg wres ol B |

; iation energy.
Distinguish between bond energy and bond disspia -

2
(b) (i) (257 e O @erweR STach! B g 34 |

: t summation.
State and explain Hess’s law of constant hea

) . &9 cafe 24, U F97
() e o qras s fiat | 3w ¢ otE T ’ N
+1¥a=2%%

Define molar heat capacity. Cp of a substance is always greater
than C,. Explain why. L STVl
(© () IS o 91 e 0 T 1 e A | ,
What is state function? Give one example i AR 3
(@) b1 e core ey w FROIMN 2P I Wi-@mj :
For a reversible adiabatic expansion of 5 e
TVY"! = constant .

gas, show that

3Vax2=7 %
% Eﬂ?{ﬁ@ﬂmiﬁﬁfﬁﬁﬁﬂﬁm;

Answer any t10 questions of the following :

5SRO 1] | 1%
b U}
() 1) P o s e oo Rt o TOET

a reaction in terms of
Discuss the conditions of spontaneity
entropy and free energy.

1+1=2
W) w1 fo Riftramryza e ase fowy o 990 - jowing reactions :
Predict the sign of AS for each of theé i
(1) CaCO,4(8) -» Ccao () +CO,(g)
(2) CO(g)+2I-Ig[g) -3 CI-ISO”(!%) R

) Iz compraeterg R ol 41 |

; g 1
Deriye (Gibbs-Helmholtz equation
) 1f5a Sopony e |

Write Carnot theorem. [ P.T.O.

20P/ 745



() () 25°C Twore f&Afeu @R W GRER ST @GPR AResT Tm g2@m
506 kJ mol~! w 1288 J mol™! K™ ¥'ra Ritwihn firgs ye e
“ifRmrer sier g1 1 2 TaserS fAICH Forgs B 2 2+2=2%
At 25 °C, the values of enthalpy and entropy of a reaction are
506 kJ mol~! and 1288 J mol ~1 K~ respectively. Calculate the
Gibbs’ free energy change for the reaction. Whether the reaction
is spontaneous or not at this temperature?

(i) «5Pr Sfes vl 172 :
What is the physical significance of entropy?

20P—5500/745 12
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