D-3557

B. Sc. (Part I) EXAMINATION, 2020
(New Course)
CHEMISTRY

Paper Third

(Physical Chemistry)

Time : Three Hours ]
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Attempt all the five questions, selecting ome question
from each Unit. Use of calculator is prohibited. Log table

can be used.

TPE—1

(UNIT—1)

1. (3) I;x3dx @I A BRI :
(i) 60
(i) 40
(iii) 20
(iv) 10

(A-23) P.T.O.
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The value of j;x3dx will be :
(i) 60

(ii) 40

(iii) 20

(iv) 10

g wifom o -

\/g.sinx+3cosx
BT ng R SRE® 4 2 |

Prove that the maximum value of :

\/g.sinx+3cosx

. T
1Isat x = —.
6
gfe -
0 2 3
A:
N
7 6 3
AT B =
1 4 5
d 3A — B & 99 31T DI |
If:
0 2 3
A:
N
7 6 3
and B=
[1 4 5}

then find the value of 3A — B.
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3erdr
(Or)
(x+3sinx)WWW@Tﬂi 1
(i) (1+3cosx)
(i) (0 +3sinx)
(iii) 3 cosx
(iv) 3sinx
The differential coefficient of (x + 3 sin x) will be :
(i) (1+3cosx)
(i) (0 +3sinx)
(i) 3 cosx
(iv) 3sinx

O AR BT T IR 5 /9 A1 DIRIY : - 2

log;, 40 + log;( 20 — %loglo 64
Evaluate without using log table :
log;, 40 + log;( 20 — %loglo 64

WA T 3x + 5y — 9 =0 H < AT 3AWTS

P | 2

Find out slope and intercept of the straight line :
3x+5y-9=0

W i T ST G A W e 2

Write down significant figures and their application in

brief.
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THE—2
(UNIT—2)

I qIHY B U ol B 1
. a

T, = —
(1) b= Ra
.. 2a
1l T, = —
(i) T, Rb
8a
m) T, =
(@i T, 27 bR
i) T,=-2

2a

Expression for Boyle’s temperature is :

M T,=r
() T, ==
) 1=

@ fog Spfa iR PVz%mnvz BI G
I | 3

. o . 1
Derive kinetic molecular equation PV = gmn v2 for

gases.
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fig BT -

. RT

i £ =5

0

Giy fe¥e 3

RT, 8

Prove that :

. RT

i £ =5

@ 8P,

.. PV 3

i) £<£==

@) RT, 8
AT
(Or)

Co, ¥ & wHifdd d & 71 © :
(i) 21.1°C
(i) 4l1.1°C
(i) 31.1°C
(iv) 35.1°C
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The value of critical temperature of CO, gas is :

(i) 21.1°C
(i) 41.1°C
(i) 31.1°C
(iv) 35.1°C

(A-23) P.T.O.
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foslt 1 & foru ameR arew fadie EfoRaa €0 3
a=4.1 TAVSAT ele” Hief
b=0.04 ofiex Hef !
P, V, Td T, & A & TN S | fam gom &
R =0.082 TeX agAvEelry dfeas ! e |

For a gas the van der Waals constants are as follows :

a = 4.1 atm litre* mole™
b = 0.04 litre mole™
Calculate the value of P,, V, and T, . Given that :

R =0.082 litre atm. sphere kelvin ' mole .
Hodd @ faaRer FEM 9 (i) a9 (i) a9 AT g
T BT PR BT | 3

Evaluate (i) average velocity (ii) root mean square
velocity from Maxwell’s distribution law.

3PR—3
(UNIT—3)
WRIPR’ [P] & foIv PH- TT & ? 1
1
a>[m=%w5
1
an[m=%w1
M 1
(i) [P =0
1
(v) [P]=
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Which is correct for ‘Parachor’ ?

i [P]= %.yi
) M -
(i) [P]= BY“
M L
(i) [P]= =S
. M L
(iv) [P]= BNS

TN OIS W Y R G & ¢ Fal QO g
B DI “Fiedles’ fafY @1 qui HIFY | 3

What do you understand by Viscosity Coefficient ?
Describe ‘Ostwald’” method for determination of

viscosity coefficient.

Hifde vd Tefe st @1 € ? 3 T WK
Bl forfy | 3

What are physical and chemical adsorption ? Write

down their main difference.

3erdr

(Or)
PIERT Bl & 1
() ETEgrEa

(A-23) P.T.O.
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(ii) Yedrdre
(i) STl
(iv) TR
Fog s :
(1) Hydrosol
(i) Alcosol
(i) Benzosol
(iv) Aerosol
gdl # SfaUIE gl W U fewl fofay | 3
Write a note on intermolecular forces in liquid.
Oid @ E ? O 99 @) I den I Ol a1 9uie
I | 3

What are gels ? Describe the method of preparation

and properties of gel.

IHE—4
(UNIT—4)
e ot fibvee & 9139 3 2:4:3 €, @ SO fAeR
3@ Bl - 1
(i) 432
(i) 634
(iii) 436
(iv) 643
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If Weiss indices of any crystal is 2 : 4 : 3, its Miller
indices will be :
(i) 432
(i) 634
(iii) 436
(iv) 643
X-foot et g faafa @t & € 2 7 Fiawor o
SGIRT DI | 3

Why are X-rays diffracted by crystal ? Derive Bragg’s
equation.

JFAEUS BT GRIIAT BT 0 R 8 ? TP add X, Y V4 Z
et W 4a, 3b TG 3¢ JTWTS HAI: ST B, W&l a, b
T ¢ H9F T §RI B T @0 & | fer aid 9
I | 2

What is law of rationality of intercepts ? A plane
makes 4a, 3b and 3¢ intercepts along X, Y and Z axis
respectively, where a, b and ¢ are the intercept by the
standard plane. Calculate the Miller indices.

qar

(Or)
NaCl feed # 9d Na* o <& 2 1
(i) 4cr- ¥

(A-23) P.T.O.
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G 5cI- 9
(i) 8CI- A
(iv) 6CI- 9

In NaCl crystal each Na™ is surrounding with :

(i) 4cCr-

(i) 5CI-

(iii) 8CI~

(iv) 6CI-

e 4 SJuRgT R yoR & wEffld d@l @
NEEI 3
Explain different types of elements of symmetry in
crystal.

BAd Biad T SHR da F1 7 Y| 39 S5
e # SuRerd WA @ W Hd B | 2

Draw face centered cubic unit cell. Calculate the

number of atoms per unit cell in it.

THE—5
(UNIT—S5)
qdl @ BIEgIomIeRyl H Yga SORS o : 1
(i) V,0,
(ii) Fe
(iii) Ni
(iv) Pt

(A-23)
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Catalyst used for hydrogenation of oil is :
(i) V,05
(i) Fe
(iii) Ni
(iv) Pt
@ fad @il a1 fhar & fog FeI@ford a7 TR e
gl 3

Derive integrated rate equation for second order

reaction, when initial concentration of both the
reactants is different.

@) < e Afifmr & o @ wwed € ? Y @i
affram & forg weTaferd I FHIaRU ST DI |
T fufhanell @ <Y ISR SR | 3

What is meant by zero order reaction ? Derive
integrated rate equation for zero order reaction. Give
two examples of such reactions.

3remar
(Or)
@) fedi @ife afifham # org M@ @1 A1 2 - 1

L1

(1) X

(ii)

—a

a

(1i1) X

v —

(A-23) P.T.O.
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The value of half-life period in second order reaction is :

(@)

A=

(i)

K-a
e @
i) —
(i) <

. 1
(IV) a_K

Sffehar @ T F T w7 gHe & 7 A ) @l
T X a7 RS T & 7 ST | 3

What do you understand by the rate of a reaction ?
What are the factors affecting the rate of reaction ?
Explain.

“HepAUT IR RIgrT’ Bl THeISU | 2

Explain ‘transition state theory’.
I-IAROT’ DT ISRV SR IRMIYT BHIFTT | 1

Define ‘auto-catalysis’ with example.

12,100

(A-23)



