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INSTRUCTIONS TO THE CANDIDATES

Immediately after the commencement of the examination, you shouild check that this Question Booklet
does nothave any unprinted or torn or missing pages or items etc. If so, immediately contact the Invigilator.
and get it replaced with another Question Booklet.

. This Question Booklet contains Total. 150 questions of concerned Physical Chemistry subject.
All questions are in Hindi and English languages. All questions are compulsory. - . |

. Read carefully the instructioris given on the Answer Sheet (OMR) supplie.d and indicate your' answers|
accordingly. . i ) 1

Kindly make necessary entries on the Answer Sheet (OMR) at the places indicated and nowhere else.

. Examinee should do ali rough work on the space meant for rough work on pages given at the end of the
Question Booklet and nowhere else, not even on the Answer Sheet (OMR).

. If there is any sort of mistake either of printing or of factual nature in any question, then out of the Hindi
and English versions of the question, the Hindi version will be treated as standard.
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(B) et wafar anfar fafdree Bt 2
(C) TH SgM W 9% g &
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shugfera arfreieor wardt wfier 8
(A) Iog% =logk + nlogP

(B) Iogm=logk+1logP
X n
(C) log %:logk+nlogP

(D) log i:logk+l logP
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(A) SO, -

(B) CO

(C) CC)2 %ﬁ"jﬁ

(D) H,
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(A) =t 2
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(C) wfafdd et &
(D) & @ »iE T

Tordt aafiifsrar # smuITeAs I
Sufeafa & R Flwr st

(A) %18 S 3

(B) =g S 8

(C) swfEfia it 8

(D) I & IEf @

YpeR q I F 2 |
(A) 6.02x 10%g
(B) 6.346x10°¢g
(C) 8.02x107°%g
(D) 3.82x10°g

. Pb-Ag < % R, Tem itees forg W

e Shifes a1 & Ag % H=eH & HH
TR ?

(A) 303°C 3R 2.6% Ag
(B) 327°C 2 97.4% Ag
(C) 961°C 3R 2.6% Ag
(D) 360°C 3R 2.6% Ag

. BrOj + 5Br+ 6H'> 3Br, + 3H,0
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AN =K[Br |[Bro; |

(A)
B) d[Br
(C) M =K[H T [Br-T [Bro;]

(D) d[B] =K[H T [Br][Bro;]




1. Which of the followmg statement is
wrong for physical adsoiption ?
(A) It forms multi-molecular.layers
(B) ltis very specific in nature
(C) Iltincreases with increase in
pressure . - , * -

(D) Itoccurs normally at Iow
temperature b

2. Freundlich adsorptton rsotherm
equationis 7

(A) Iog% = loéki nlogP

1
ki Ll

(B) Iog% = Iogk+—logP

Pt

(C) log%—logk+nlogP o

(D) Iogi=logk+1logls '
m -5 on.- )

[
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3. Whichgasis absc')r'bed' fo a nlghest

extent on charcoal 7. - 2
(A) SO, 2 E']
(B COr - zg - EEE
(©) co’ e

" (D) rti2: e i il R
CoT T e vy

4. - With-increase in temperature the
extent of physrcal adsorptlon
T (A) Increases *
-w(B) Decreases: -- .- g
(C) Remains constant
+ ~~(D) "None.of these. . .: ;; ¢

5. Due to the présénce of a negative
catalyst in a reaction; activation energy
(A) Decreasesz L
(B) Increases .-
(C) Remains constant -
(D) Becomes zero -
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6. The half lives of Rn222 and Ra*? ,
are 3.82 days and 1.62 x 10° years
respectively. Calculate the weight of
Rn?2 in secular equmbnum with 10 g

of Ra®®®.

(A) 8.02x108g" |
(B) 6.346x107°g
(C) 8.02x102g.
(D) 3.82x107°%g

!
i

"*7. For Pb=Ag systemwhat s the value

- -of Eutectic:temp: and:composition of
Ag at Eutectic point 7 _

(A) 3950 and 2.6% Ag
(B) B37°C and 97. 4% Ag
(C) 961°C and 2.6% Ag ‘
(D) 360°C and 2:6% Ag
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8. BrO +5Br+ 6H+-> 3Br,+ 3H O |
Rate expression for above reactlon
in aqueous medium will be

(A) d[B] K[H*][Bf ][B"O'] |

-

8 =2 d[Brz] K[Br-][Bro ]

©) d[Brzj K[H+] [Br] [BrO']

o Fd

5] i o [5v0)

(D)
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. _0569
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. _0.693
©) he="

(D) by =

10. NH,Cl < NH,Cl < NH,

IR T * T vewhi 61 g gt
A) T
B @
©) d
(D) =R’
11. ﬁq—mmmwﬁa‘@m% ?
(A) Be®
B) N"
(©) B
(D) 8016
12. 4ifigH & % SR n/p U@
(A) ST’
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+ HCl(g)

13.

Tc* ameenfis =1 31e gHE 6 W,
TEeh! A Y R

(A) 8.66%2

(B) 9.12%

- (C) 43292

14.

15.

(D) 3.23%%

T TafRtlt = gm R
(A) oTE Pl
(B) P X fertui

(C) otd vy

©) v X R

(Z = 9] hHTh, A = SeIHM 9%,
N ==¢H)

(A) Z, e

(B) (N-2) f@r

€) (A-2)fer

(D) A, *r

17.
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1 T 9 3

(A) & > Hrer-ga > Fiem > S
(B) <er < fiel-80 < el <=t
(C) it > Hen-g > I > W
(D) e < Hfien-s0 < S < T
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(A) <EE- Auft

(B) =T S}

(C) e At
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.-9:--.Half life period for second order . .

reaction willLbe.-- . .-,
oot

S

. _0.569
® .uz__—_—@
't‘ “0.693" - v T
©-tetTgr
gees T e
K o

10. NH CI(S)\— NH CI(Q)\— NHS(Q) + HCI
- Number of components for:above_,

(D) t'u;

@

system will be e
(A) One . - . . - ..
B Two. ...
(C) Three . .
(D) Four o

11.  Which nucle: s appears to be
" unstable ?- AT

(A Be'®. - _l_f‘__ o

® N*¢
PR
(C) SB"" .:%}"”. el

@ QO° ... .

12. n/p ratio‘dtiring positron decay

. (A} Increases - -

(B) Constant™. -~ *
(C) Decreases’-‘_‘i .

(D) Firstincreases then degreases
}
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. 13:; The half life of Tc% ; isotopeis ;-

..-6hours, its average lifeis_ .
1 (A) 8:66-hours = <
(B) 9.12 hours [
(C) 4.32hours " -
(D) 323houris”" ~ °~

b

o

tEE

14. Pair of similar radiations are
(A) oand B rays

®) BandXrays”

(C) oandyrays -

‘(D) -yand Xrays . -

15. 'Isodlaphers are atoms havmg
(Z = atomic number A = mass

:7.: number, N = Neutron) . M

Az, constant SR
(B) (N Z) constant
) (A Z) constant
(D) A,,c,onstan,t Lo

s i

16. The correct order of wave[engths_in}
Balmer series of Hydrogen spectrurin is
(A) . Red > Blue-green > Blue > Violet
(B) ‘Red < Blue-green < Blue < Violet

_(C) Blue > Blue—green > Violet > F}ed

~{D) Blue < Blue-green < Violet < Red

17. Inthe spectrum of hydrogen atom
-the series which falls.in ultraviolet
region is -

(A) Lyman series

(B) Balmer series

(C) Paschan series

(D) Brackett series

[P.T:O.
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(D) o waienw 9= (s)
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A
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wife gt

(A) @

(B) @

(C) o

(D) =R

23.

24.

25.

26.

. A 7t % fore fes wraeen fram @

(A) F=C-P+2
B) F=C+P+2
(C) F=C-P

(D) F=C-P+3

S 1AM €9 W g9 el 3 e 91
T { |, ° Tasan ) Hife, BTt
T 9 TR H T sft

(A) F=1,C=2,P=1

B) F=1,C=1,P=1

(C) F=0,C=1,P=2

(D) F=1,C=2,P=2

FeCl,-H,O &= H, Wreree 9 ueshi it
FTEEATE ?

(A) P=23RC=1

(B) P=83WC=2

(C) P=53RC=2

(D) P=43RC=2

LA R W SAHIRAT 1 ST99e 8
2NH3(9)LHT_—>N2+ 3H,
(A) I wife stBe

(B) fexfim wife arfurfsean

(C) et i arfrfean

(D) werm wife srfifsran

Tdif 020 SwmAu W R R |

(A) T - T
(B) B+ - =
(C) B - wma
(D) SHiw @+ -




. - The spectral line lies-in the Lyman

series. It corresponds to the radiation
emitted by an.electron jumping from
higher energy state to '

(A) Ftrst energy Ievei
(B) Second energy Ievel
(C) Thtrd energy level *

(D) Fifth energy level.’

19.

©20. 7
.+~ orientation of-an orbital in-space ?

210
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- - -

Schrodlnger equatlon descrlbes
(A) ‘The motion of 2 partlcle

(B) The wavefunction-of a partlcle
{C) The energy of a particle -

(D) None of the'above » - 7

Which quantum:nurmber specifies the
(A) Principal quantum number (n)
(B) Secondary quantum number (1)

(C) Magnetic quantum number (m)
(D) Spin quantum number (s)

In Kl-watér sysfem,” -

A

Temp.T D

¢

t

52% Ki

' degree of freedom for area above

- L)

ACB curve will be
(A) One.
(B) Two
(C) Three Lot
(D) Four SR (T

|

t

&/ a]

22,

23;

' "24;

25

26

.. Give the number.of degree of

~{B) . Triplet— Triplet-

Gibb's phase rule’ for non-reactive
system is . . S

(A F=C-— P+2 o |
(B) F=C+P+2 . .

(C) F=C-P r .
(D) F=C-P+3 -,

|
freedom, component and phases |

when liquid water and water vapour
in equilibrium at a pressure of 1 Atm.
(A F=1,C=2,P=1
(B) F=1,C=1,P=1"
(C) F=0,C=1,P=2" ™
(D) F=1,C=2,P=2-

.In FeCl;-H,O system, how. many .
phases and components are there ?
(A) P=2andC=1 °

(B) P=8andC=2""

(C) P=5andC=2"

(D) P=4and C'=‘2

s .

Decomposition of ammonia on
tungsten wrre |s a ' .

P
s

_——— —

Tungsten

.
2NH3(9) wire Np+

+3H,

(A) Zero ordér reaction - ‘
(B) Second order reaction -
: (C).-Third order reaction -
(D) Flrst order reactlon

Fluoresoenoe occurs at the transmon of

(A) . Slng{et -~ Singlet- _

(C) Triplet— Singlet.
(D) Allofabove.. -, @+ .. .
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(A) H,0
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(C) =ieH IIEHdl
(D) wTeq g&
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(A) 3IeR-aTfvaes TFRT
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(C) W11 <hl <istal

(D) <A
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TRl T §&UE 99H 6l Bl 8

(B) Trelt vy % @ solagial H =w

(C) v % Tt SR b wseuT (TR
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(D) S90E 8 | &is &0

32.

33.

34.

35.

36.

TEEH T & 8 Jeg-aren gl
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(A) FEH! F HTHR A

(B) HEhI % Fwil W Dl

(C) hereni o A= =t

(D) T % 0 H
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(A) ftrpan E?:?*

(B) =i

C) I

(D) 8 | I 7=l

T Tl He | T FU % wber §
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(A) n

(B) n—1.

{C) n+1

(D) n/2

L o AT U foie o A Ok w5
61 Y- 3T Sell B

(A) h%8ml2

(B) h%4mL®

(C) h*2mL?

(D) h%mL?
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e GEH &
(A) SERW
(B) =
(C) SHg
(D) T
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27..- Photochemical-reactions occurred by | 32:. 'For hydrogen.atom the principal .

‘absorption of g quantum number represents-
# ~- - hod H
- . (A) Heat . = < - ,EI lglj (A) The shapes of orbitals
%\ rér (B) Water . mi‘}.& (B) The energy level of.orbits
[LITH T ) ~ Lt e o = e - . . C .
© - 0) cLight Tt T, (C) The orientation of orbitals
(D) Air . _""'”“’ o (D) The spin of electron
. Pl | ‘L_ o -’ 3_“- \ ™ ‘[

28. Dunng the photosynthesis reactions, 33. The probability of flndlng a partlcle at

which of the following substance act
as photosensitizer-?

(A) H0
(B) CO ST TR
€) Chlorophyll'

the walls ofa one dtmensronal box is
(A) Maximum ~ T :
(B} Minimum EEE |
(C) Zero DA i

(D) None of thé'above” -

R

(D) . nght ‘ WO .
O LSS 34. The number of nodes in the
29. The number of molecu!es reacted or wavefunction of a particle in a
formed per photon of Ilght absorbed one- dlmensmnal box for quantum|

is known as ‘ number‘nLis - i . i |
(A) Yield of reaction . (A). n, * o E .-{ Po- !
(B) Quantum reaction B):n=1¢ o s !

- % {C) Quantum.productivity . (C) n+1 -~ _

- - (D) ,Quantum-yield L (D) n /2 ) "

i - T :;‘"-. 0l
30. On what’ factor does photochemlcal ‘

"' roactions fainly depend ?- 35. The ground state energy ofa partlcle in
(A) Intermolecular coII|S|on a one—dlmenSIonal box of Iength T'is
(B) DenS|ty - : ." ‘:_l‘ (A) h2/8mL2 ,-'1' . ‘: . -

(C) Intensity of light '~ 2/4mL>
(D) Temperature = - ' - (B) h/4mL

- (C) .h2emi2 . . '
31. Pauli's exclusion prmmple states that (). " ) !

(A) All the four quantum-numbers :'(D) hz/ml-z ' ) ]

cannot be same for any two f Lo

electrohs of anatom - 36. -The: enzyme ‘which converts glucose
(B) Allthe four quaritum numbers can into ethyl al¢oholis ~. - * ™

be same for.any two electrons of (A) Diastase * ~ ~ 77

an atom o

NP B) Urease '« '« 0%,

(C) All the electrons of an-atom have (B) o

same spin (C) Zymase . .: 270

(D) None of the above' -4 (D) Invertase * . .

|
|
2022-A } "9 [P.T.O.
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38.

39.

40.

41.
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di faftr gro s Famtor < fafr &

I i 9 e SAww R
(A) CoCl,

(B) ALDO,

(C) Fe,0,

(D) CuCl,

HIetigE! FOT ht SG-AGH T Y
AT wawew e fobm ot ¢
(A) Frmivg

(B) ek WA

(C) S fevew -

(D) TEF-Fe=
Heited H0 H1 =G T
(A) 131 et — 1000 3 wex
(B) 19 fiex — 1500 it Hiex
(C) 134 Hiex — 2000 A4t Hiex
(D) 1 41 Hiet — 2500 4 Hiet

fafafag 3 @ FF-91 ™ 9-wE
HARS T 8 7

(A) Tridm EE

(B) = R

(C) Ties ||

(D) W

Th 3960 1 9T & 9T Ao

9 THET 8, dHEH 20°C § 3R
IHUSHIE g1 754.0 torr @ | diqe

# Frerdio e o1 R <& R/ ?

(vl Pyo = 17.5)
(A) 771.5torr
(B) 776.5 torr
(C) 736.5torr
(D) 717.5 torr

. JEEIH b A w20

TR ? -

(A) 20°C W uadHish 3R foerm i
.D-¥rA

(B) 20°C W JU=dHI 3 Hifsww o
@l D -

(C) 20°C W 3UadHish X Te o
D -

(D) 20°C T s i R

43.

44.

45,

D -«

HAlRfE e =T = | R 7
ford wia foreiom ot & 3.0 0w
RS 8 | T % fag
K,=0.514° C Kg/mol

(A) 98.5°C

(B) 115.5°C

(C) 110.5°C

(D) 101.5°C

& 15 FieX IRiH 9 S 09 9 9
2.0 AtMTE W @ 1.7 Atm % & 9%
wgen T wg, < ofte i sifem e
FT BT 7 56 GREa & G aI9a
Rrwm e

(A) 256L

(B) 17.6L

(C) 106L"

(D) 206L

. i fem B

AHm va|
(A) —T"*~10.5R

b

Tb
--0.66
B) T

c

(C) t=t —6

O n="Z+2




37.

38.

39.

40.

41.
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Which catalyst used in manufacturing
of chlorine by Deacon’s process ?

(A) CoCl,
(B) ALO,
(C) Fe,O,
(D) CuCl,

The zig-zag motion of colloidal
particies was first observed by

(A) Zsigmondy
(B) Robert Brown
(C) John Tyndall
(D) Hardy-Schulze

The diameter of colloidal particles is
(A) 1 nm-1000 nm
(B} 1nm-1500nm
(C) 1nm-—2000nm
(D) 1 nm—2500 nm

Which of the following is not a
lyophilic colloid ?

(A) Gelatin R
(B) Starch Eﬁk"
(C) Gold sol

(D) Blood

Oxygen gas is collected over water
in an apparatus. Temp. is 20°C and
‘Atmospheric pressure is ' 754.0 torr.
What is the partial pressure oxygen
gas in the bottle (wherge F’Hzo =17.5)7
(A) 771.5 torr

(B) 776.5 torr

(C) 736.5 torr )

(D) 717.5 torr

11

42,

43.

44,

45.

In measurement of Refractive Index,
the symbol 2011r p indicates

(A) Refractive Index at 20°C and
D line at solution

(B) Refractive Index at 20°C and

D line at sodium lamp

Refractive Index at 20°C and

D line at tungsten lamp

Refractive Index at 20°C and I
D line at solute

)

(D)

What is the boiling point of
autoradiator solution that contain

3.0 mol of ethyleneglycol per kg of
water ? K, for wateris 0.514° C Kg/mol.

(A) 98.5°C

(B) 115.5°.C .
(C) 110.5°C
(D) 101.5°C

What is the final volume, in liters, if
15 Liter of oxygen gas originally at
2.0 Atm is allowed to reach a pressure
of 1.7 Atm ? The temperature is held
constant throughout this change

(A) 25.6L
(B) 17.6L
(C) 10.6L
(D) 20.6L

Trouton’s rule is

AHl‘l‘l va| '
(A) —T—"—z1 0.5R |

b

[+

T,
—2=0.66
®) = | . i

(C) t=t —6

—C ar ?
D) r,=——=+ o
) ==gr*5

[P.T.O.




.46. IMRFM (ns)?3g Tt o -fawata
(Term-symbol) 8
A 's,
®) 's
© 'p,
D) 'P,

47. fufmm (1s)' (2p)' &g wdl ol -Ria

0

(Term-symbol) B ENE
(A) 3s,1s e
(B) 3s,3p
(C) 3p,3p
(D) 3s, 1p

48. WE-ToIaEH T % oAl o ol
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STt 8

Az Sy Sy e +">2’i—e2
875 M i=1 (4 Eo)r i=1j= ]+1(4Tl'£0)
TG - | e - I T — Il
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(A) AT~ Tferehywr
(B) T e St

(C) ~ffrR-goiRiRe s
(D) =ferer-fRre oo

49. FHUA - | : TRH H i G&T FieA
@A (n) & 9 R R e R
e — I : gl ht il femelt e
(azimuthal quantum) T ([) 9T
ﬂaﬁmm (m) % A | fflk

s

B
(A) e 19T 8

(B) e | wd e Il 9T §
(C) FITTE .

(D) @i &M | Tg I 3T &

2022-A 12

50.

51.

52.

53.

= 8 @ T Sen dUTReH B

qHRATE ?

(A) y=x

B) y=x

(C) w=sinx

D) y=¢" ]

Tt siffea § SX(eun) P

‘A, 2V XE

(A) 27,1314 Al
(B) 27,14 Si
(C) 26,131 Si
(D) 28,121 Mg

Ife fondt e wsbier wered =t sweh
TRISTE AT 1 U6 =TS 544 1 ¢ T
T 8, ) 0.5t GHY % 9ie feann wm
Y S ?

(A)
(B) -

(C)

PN %I|" ®[ o N|—

D)
Frafafiga & st aifteha sifuissa

Rftam 3 Ffor & vl & w6t 2 2

(A) 3Li6+on1¥> 2He4+1H3
B) B+ n'>2 He'+ H®
14 LN 12 3
(C) 7N +°N —>GC +,H
(D) ,Be’+ D*—2 He'+ H®



46. The correct term-symbol for the
configuration (ns)2 is
(). s,
1
) 1SO | i
© P CikD

o % £

The correct term-symbol for the
configuration (1s)! (@p)'is . )
(A} 3s,1s

(B) 3s,3p

(C) 3p,3p

(D) 3s,1p

47.

The Hamiltonian Bperator for
electrons in many-electron atom may
be written as
~ _h2 n n 2 n-t n 2
A= Lzzvf -y = _&
8n°mis; =1 (4ne, ) iSicR (4, )y

-
Term -1l

48.

| =

Term-I Term—1|

"What does “Term — II” represent ?
(A) Electronic-electronic repulsion
(B) Total kinetic energy

(C) Nuclear-electronic attraction
(D) Nuclear-Nuclear repulsion

49. Statement -1 : The energy of an
electron depends on the value of
principal quantum number (n).
Statement - 1l : The energy of an
electron depends on azimuthal
quantum number (l) and magnetic’
quantum number (m).

Here

(A) Statement | is correct

(B) Statement ! and Il both are correct
(C) Statement Il is correct

(D) Statement | and Il both are incormrect
2022-A | 13

|
50: Which of the following function may
be a wavefunction ?

(A) y=x
B y=x"
(C) w=sinx
(D) y=¢
51. Inthe nuclear reaction ;X(a,n) :’EP
A, Z and X are
(A) 27,13 and Al
(B) 27,14 and Si
(C) 26,13 and Si
(D) 28,12 and Mg

52. If time ' required for a radicactive

substance to one-forth of its initial
amount. What fraction would be left
after 0.5t time ?

A)

(B)

(C)

NI

©) %

Which of the following nuclear
reaction occurs in the nature of the
formation of tritium ?

53.

6 1 4 3
(A) L'+ n — He + H
(B) B+ n'—>2 He'+ H

14 1 12 3
C) N"+ N> C"+ H

9 2 4 3
(D) ,Be”+ D" —>2 He '+ H

[P.T.O.




54.

b5.

56.

57.

3FEM b U & QN T8 B aTe
TR I T 8 ‘

(A) BIRH

(B) =g

(C) Wi

(D) o~

“ﬁwmwwﬁ”ﬁmwﬁﬁm
AR B S9FNT T e

(A) FERZ 60 59.

(B) WieRmH - 40
(C) 3mnEia - 131
(D) SFEHRH — 32

273 KW Th aquﬁﬁ% 0.5 Wit

et TR ST I AT IR | 60.

(A) 7102J -

(B) 2017 J E‘f'ﬁ#

(C) 17024 '

=

i

(D) 2107 J

BISSISH 19 =1 Shifass a9 33.2 K2 |

Sy O R 7 ‘ 61
(A) 112.04K

(B) 121.08K

(C) 224.08K

(D) 56.02K

58. ¥t A W w1 FEd a9

46000 ¥ft/Twve R AT TR T
6.43 x 107° &t ¢ | Tahl o STEN
HIMOATH |

(A) 2904.44 x 10° collision S~

(B) 7154 x 10° collision §™'

(C) 1372.60 x 10° coliision §™

(D) 715.4 x 10° collision S~

e Teis sem fRm® K #3981 8
(A) J.K. mol™

(B) K. Cal. mol™

(C) K.Kg. mol™

D) J.K'.mol™

1 Atm g g % a1 dm”® 9t §
203 KR 2 x 10" kg geft 5 € | &0
=+ T feuges Y o fifs |

(A) 7.7 x 10% Atm
(B) 3.85x 107% Atm
(C) 15.4 % 107° Atm
(D) 6.4x10° Atm

. QHaET A9 BF, # Rt C, 31 (axes)

JRE AR ?
(A) 2
(B) 4

() 3
(D) 1




54.

55.

56.

57.

58.

When a positron collides with an
electron, it is destroyed producing

(A) Photon
(B) Neutron
(C) Proton
(D) a-particle

Which radioisotope is used in “brain

tumour location” therapy ? 59

(A) Cobalt — 60

(B) Potassium — 40
(C) lodine — 131

(D) Phosphorus — 32

Calculate the total kinetic energy of
0.5 mol of an ideal gas at 273 K. 60.
(A) 7102 J
(B) 2017 J
(C) 1702J

(D) 2107

OF.0
A
T=plE]

The critical temperature of Hydrogen
gas is 33.2 K. What will be Boylo’s
temperature ? - . 61.

(A) 112.04K
(B) 121.08K
(C) 224.08 K
(D) 56.02 K

If average velocity of oxygen gas is
46000 cm per second and mean free
path is 6.43 x 107° cm. Calculate its
collision frequency.

(A) 2904.44 x 10° collision S™
(B) 7154 x 10° colfision S~
(C) 1372.60 x 10° collision S™
(D) 715.4 x 10° collision 8™

Unit of molal freezing point depression
constant Kf is

(A) J.K. mol

(B) K. Cal. mol™

(C) K.Kg. mol™

(D) J. K. mor™

1dm° of waterundera nitrogen pressure
at 1 Atm dissolves 2 x 10~° kg of

nitrogen at 293 K. Calculate Henry's
Law Constant.

(A) 7.7 x 10° Atm
(B) 3.85x107° Atm
(C) 15.4%107° Atm
(D) 6.4x 10% Atm

In & BF, planar molecule, how many
C, axes are present ?

(A) 2

(B) 4

© 3

(D) 1

[P.T.O.




62.

63.

64.

65.

2022-A

o — 1, 2-sEEEruiiern ang 4,
TuEaT heg Tuafa ae ufRE &
? | gagen i T e % o
SI9-91 FARTT TETe S g ?

(A) oo v
B) T -
(B) T
(C) =gchuvT .

(D) T @ ¢ T

Th W e fgumm s, 39 HCI#
forg Twwa (point symmetry) F1 ® ?

(A) C,,

® C_,

(©) D,

D C,

[PtCI 4]2‘05'31? TG (square planar)
a1 R, Forerht T 97 AB, R | 98
3 forer fog g (point group) %1 § 7
(A) G,

(B) C,,

©) Dy,

(D) Dy,

Titetrehr S arogedt # g @
(A) T 2o foye el
(B) <urit fgga et sruftua
(C) w= wurh fgys s

(D) T § H§ 7

16

66.

67.

69.

ARR-r & R STgER SEstoEr
Bt @

(S&T & = HieR JEyy R,

C = Hizdl 97 b = 99 i g{l)

(A) log Ioll=ebc

(B) logl=K

(C) logi =1

(D) W & Hig 76l .

THMEMS SR % AT § JH
IT B H BT R T AN R ?
(A) WRFAE

(B) WhT GATGIHT

(C) (A)3 (B) gl

(D) T | HE T

TR SgeRal Y TTUMT & forg feed
TR T ST o ST ] 7

(A) 28 -1
(B) 2S+1
(C) 2S

(D) 2J+1

BISEISH 3T TN & ThRI-UEHRE
HAISH 1 FIeH T H A A aren
werel hEl & ?

(A) ®I EES

(B) 4%

(C) TN ST

(D) BREREREA



=

62. The symmietry-element, centre of<
. 4 *,, symmetry is present-in a trans -1,
T 2-d|chloroethylene molecule 'What
? symmeitry operation Ras to be
performed on it to get 'an equivalent

ot

-~ -configuration.?:~ zv =y /)
=~ (A) Rotation ;i 5%
(B) - Reflection .+ -7 v .
(C) Inversion
‘-(D) None of these ‘

63. Ina lrnear heterodiatomic molecule
like HCI, the point:symmetry;present is

- Epm

(A) sz feo ST " i0
® c, 5

S (O): I_JW .
@) Gy~

64. [PCII" is a square planar molecule
and has the general tormula AB,.
This molecule belongs to whrch pornt

.
Ll

REUR e [ (011 o B o

(A) 03?7-_}.:’.,
(B) sz’_
(C) D,
(0) Dy,

'69. Spherical top molecules possess

(A) Low permanent dlpole moment

‘.‘r‘l’)!'
e

(B) No permanent drpole moment

(C) High permanent dlrpjole moment

(D) None of these =7 %

2022-A f

«"‘

L)

+

a7

66. . According to Beer-Lambert Law;

PRl i

Tatgy”

Yy
e SLTT
[

absorbance is’ > ... W7
(where, € = molar absorption. l

coefficient, ¢ = concentretion and l
b = path length)
(A) log I/1 = ebe
@) logl=K =~
(C) dogly=1 ™ o
(D) None of these

67. Name the phenomena of light

68. Which equatron- is used for ",

~(B): Photd'sért?s’itiZatlon STeE

being produced through a chemrcal

reactlon < "
(A) Chemilumineeéence LA
(C) Both (A) and (B) B
(D) None of these v

-~ o
V-

calculating spin multiplicity-?
(A) 28-1

(B) 28 +1 'h:: ..:""‘:"'":f_‘i“' *I'-l‘ | 1
©) 28 PR
(D) 2J+1 v

69. The substance, whrch reduces the

» 1T

e combination of hydrogen and

-

— (A) Photo mhrbrtors ,
5. ,--r(B) lndrcator

quantum yield of the photochemrcal

chlonne reactron

(C) Negative catalysre
(D) - Photochemical =+

[-P.T:O.




70.

71.

72.

73.

74.

2022-A

Pt o @ fea v % T afm
TR HfT (ISC) STawEE R ?

(A) vl

(B) T

(C) Wi

(D) e afspa &1

It frea °, & g9 3R
SRR 6t A 81 9 € e =9
? | 39 9 ! g1 T 8

(A) Wi IR

(B) ¥=wat 3fe

(C) au=rmit qfe

(D) IR # § IS 7

HH-Ht gl wewivi s G veikia
AR ?

(A) Ba, Co, Mg 3 Zn

(B) Cu, Ag, Au 3T Pb

(C) Na, K, Rb 3 Cs

(D) Fe, Ni3it Cr

e w3, FCC 3R BCC ¥ wid %5
A ¥ et B gen B 2

A) 1,24

B) 1.4,2

©) 4,21

(D) 2,4,1

S STare o -G TOT A I AR ?

(A) 7! faftaa SR SR SIRE B 2

(B) bl S Bl I Fet wiftean Bt @

(C) 3% 3zl % ow 3= i s
] -

(D) ST I A1ST g1 B B

18

75.

76.

78.

79.

RE EH-1 faada fafy |, wikmfes

Torewr @ Torac o 3 Treifg PO STE ® 2

(A) TR ot t@att & = Hi gl %
HIYeh{

(B) Trew W Y@ratt it disan = At

(C) T =t 7 T Ve | ol Fh

(D) it g1 w1 Iw=iT ek

W& A9 A’ 3R B W 91 V8
THU B, ) h-d et s 3ol
(A) T THR

(B) g @ Hrg THRT

(C) FFrl g T

(D) 3w wfi

ok 99 & gEe IRG °, 9w fFa
Toreeeity w4l g s @ 2

(A) 4

(B) 5

(C) 6

Dy 7 .

feuesw d7 % fow sferom wEeenst 6
g&T Bt -
C1[4 00
A) & ]
(B) =R
(C) =
(D) di=

aitg-wrd fimess 47 §, Bt wreen
e & 78 Bt 7

(A) ST

(B) wierse

(C) T

(D) e



70..

71.

72.

73.

74.

2022-A

For which of the following processes,
Inter System Crossing (ISC) essential ?
(A) Fluorescence b

&
(B) Phosphorescence

L
*Falu

(C) Chemiluminescence

(D) Radioactive decay

In an ionic crystal, a cation and an
anion leave the lattice to cause two
vacancies. This defect is known

(A) Schottky defect
(B) Frenkel defect
(C) Interstitial defect
(D) None of the above

Which of the metals exhibits a
hexagonal close packed structure ?
(A) Ba, Co, Mg and Zn

(B) Cu, Ag, Auand Pb

(C) Na, K, Rband Cs

(D) Fe, Niand Cr

The number of atoms per unit cell in
a simple cubic, FCC and BCC are

(A) 1,2,4
B) 1,42
C) 4,21
(D) 2,4, 1

Which properties is not found in solid
state ?

(A) They have definite shape and
volume

(B) They have high density and low
compressibility :

(C) They have high attractive forces

(D) They have high vapour pressure

| 19

75.

76.

78.

79.

)

In the powder X-ray diffraction
method, how are the diffraction
angles determined from the
photographic film?
By measuring the distance
- between the lines of constant 6
By measuring the intensity of the
lines on the film
By comparing the pattern to a
known reference pattern
By using a mathematical formula

(B)
(©)
(D)

When a molecule ‘A’ and ‘B’ collide
with relative velocity Vn- which
collision mode is vigorous ?

(A) General collision

(B) Center to center collision

(C) Collision by edge

(D) All of the above

In the phase diagram of ice system,
how many crystalline form of water
exist ?
(A) 4
(B) &
C) 6
D) 7

Maximum number of phases for two
component system will be

(A) Two

(B) Four

(C) One

(D) Three

- . I
In an iron-carbon two component
system, which phase does not exist 7

(A) Austenite
(B) Cementite
(C) Hemetite
(D) Ferrite

[P.T.O.



80.

81.

82.

83.

2022-A

g 99 9 W 39 ug g9 Taw
() gefesteg ]

(B) GsHHUT A Eiﬁ

(C) walT T fog o

(D) e farg

Tfe . T FHIH W r ST
gli &, <l wh Tewomivaes 31 1 g
el (1) ot B 2

A) pr

B) pr*

©) u’r

(D) &

C'%% foru wrvr wEven e | @

TR ?

1
A 5
(B) 1
() 0

© 3

v Bt sgfMe wu sesRiA | TEd
gl & @ S ], 6 Sufed
aaysear (Degeneracy) GHTSE & It 8
T el Tl 1 fere (Splitting) g
2 | 98 T TWE HEerdl § ?

(A) wrh e

(B) R faures

(C) i farmed

(D) &I faureA

84.

85.

87.

g ESR e foran < &, d S Waga
R et foretaes S8 Ot 3 Trepted,
I TE 5 9 e, wifte

(A) = ArSsRae faferr sEmfa wtd §
(B) I eABrepai fifemmr saiRa w@ ]
(C) ¥ rghae fafemor sEwifva & +=a
(D) ¥ wrspRT fafRr #i wafia ww@ §

©™ (Rayleigh) wehivie <t waar I wehifela
fafer @ sufae wieAr Hi/s aam
BT

(A) T=H™

(B) il

(C) WR

(D) wia

(1) oo 7 gfg w N, 3fk 0, % forg
0 o (K,) 7 9ig 78 Swidl § 5
Hed qUAT % WY A N gEesied 5g
Sicie

(2) Srefig weifear 3ve aFt = 3rer
i e &l R |

(A) (1) 3R (2) a1 & R
(B) (1)@ 2 g (2) 7ol B
(C) (1)7eia & 9%g (2) et B
(D) (1) (2) &l 7T &

N % fore shifaes @ Y oFT Hifse
74 B.P. 313K? |

(A) 496.5K

(B) 649.5K

(C) 946.5K

(D) 469.5K




80."
. - of solid -and Ilqmd phase are same is
* " known as

81.

83.

2022-A

TLC) Ot

The temperature at which-composition

I

St
4

(A) Eutectic point
(B) Transition temp. ;- .
(©) Congruent meltlng pomt

(D) Meltlng pomt o
Hupis reduced mass and ris
intermolecular distance then the
moment of inertia (1) of a diatomic

T = = =- e

molecule is TR &

(A) ura * 'I'I'. Tl

o (B) -pf - = Ry 0,

©) Wr « .
D) Wk - = - iy

What is'the value of sp:n quantum

_,number I of C '7 o

(B) 1

NI R ST
o

When a strong magnetic field is
applied to the unpaired spin of an
electron, the degetieracy is lifted and
the splitting of energy levels occurs.
This effect is known as”

(A) Stark splitting
(B) Larmor splitting

(C) Zeeman splitting’
(D) Bohrsplitting ¢ .+

-

21

R

IS

Aot ~
=

84.- While taking ESR spectra, solvents
of high dleIectrlc constant like water
and alcohol, shouid be _av0|ded

‘because” i T
(A) ' They:absorb in microwave

radiation .. .. -

(B) They absorb |n radlofrequency

“radiation - - -~ f

]

(C) They do not absorb in microwave

radiation . |
(D): They reflect miCrowave"radiatio

o |

85” In case of Haylelgh scattenng the'
* """ scattered radlatlons and incident
" photoris have same” ..~ -
=-(A) Mass ™ R T, T R
,.{B) Energy , .77 -
(C) Weight
(D) Speed Sy

Yoy e

e

86. (1)Henry's constant (KH) mcrease
for N, and O, on increasing temp. |
mdrcate that solublhty of gas :_‘_;
increase with decreasmg temp '

(2) Aquatic specles are more
comfortable in warm water rather
than'cold water. -

(A) (1) and (2) both are nght

(B) .(1)is right but.(2) is.incorrect |

(C) (1) is incorrect but (2) is correct

() (1)and @ both mcorrect o

2 87, Calculate cntncal temperature of

.n- pentane if |ts B.P. |s 313 K.
(A) 496.5 K- R
L ,~(l3)- 6495K - . .
(C) 94651 %=1z |
(D) 469.5K .- L.

[P.T.O.
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88. Tt p = K X, # &5 feri =i 92, TieITht H T IHRT
afeor fit s @ ' TR-gelIehoT A1 geigls o w9 F T
(A) g 3k fems F yHiaw —
(B) 9 3R g HI Wpld | -
(C) o 5 W () e s
(D) T 3in frems A vk T g9 A (B) gift el e
LR ! (C) T I S

89. @ﬁﬁ%ﬂ{mﬁwwm (D) WWE

7500 Kg? | e i withes el &
S T e mm o | @ g | 93. wieeusy e §

0.50 Kg SEFRMATERS § | §0T d A, =A, —Kc

FHHAAIEAISE <hl Figal ! ppm

giteicrd I | EYE (A) o Toegd STaeed % AR Sieiehdl
(A) 76ppm - e A, Aoy 2 il 2

(B) 96 ppm .

(C) 67 ppm (B) et Torgge rered < Ay, Higall %
(D) 69 ppm | T % W oAl §

90. CO, % % fre T (K), P (Atm) 3t (C) Am T K et 97 & wt i 2

V. M)E , (D) A 7 K $aa wifeg w ik
(A) 31.1,073.0 3T 060.63 _
(B) 304.0,073.0 3 095.65 94. UH ofict IH fereret sM < T 0.1 mol
(C) 373.5, 089.0 3% 095.65 Hifean e T4 0.05 mol TR v
(D) 304.0, 089.0 31T 98.76 (pKa = 4.54) 1 frem T | @ T D

91. Ti=faiea 3 4 s wu aftEes pH 1 gl ?

Fiawaars ? (log 2 =0.3010)
(A) Torp w9 & Wiy fediedst Sgar 8
(B) aw # qfs % WY e (A) 4.24
AR A B ATl B (B) 4.54
(C) FRETeeS Soiadls ohl TEmi GeeAT o) 584
% @1y uiafda & & © 5.
(D) St weft U w2 (D) 4.84

2022-A 22



[+]

88.

|

In equation p =K, X, the:magnitude

. .of Henry’s constant.depend.on

(A) Nature of gas and solvent

_,‘

' (B) Nature of gas and pressure

89.

(C) Un|t of pressure

(D) Nature of gas, solvent and unit of
pressure

The mass of an air’in certain tunnel
is 7500 Kg. It was determined during
peak traffichours. That tunnel contain
0.50 Kg of CO. Calculate in.ppm
concentratlon of CO at tunnel

(876 ppim, ,; o
(BY 96ppm ~ 7= o lilfa'{lglEl
(C) 67 ppm - ot
(D) 69ppm * ¢

90.

“{A) 31.1,073.0 and 06063 i

91.

2022-A

T.(K), P(Atm) and V (MI) for CO,
gas is

(B) 304.0,073.0 and 095. 65

(C) 373.5, 089. o and 095. 65

(D) 304.0,089.0 and 98. 76

Which of the following statément(s)
is true for ovewoltage ?

[T

A Overvoltages mcrease W|th

current densrty

(B) "Overvoltages usually decrease
with i increase |n temperature

(C) Overvoltages vary "with the
chemical composmon of the
electrode ., “n7 ot L

(D) Allthe abov,e statements-are true

23

92.

93.

94.

‘(A) Glass electrode ~ -

An=Ap Kc/ S

P

In polarography =-is used

as non-polarizable electrode !

(B) Dropprng Mercury Electrode

(C)” Standard Calomel Electrode

(D) Hydrogen. Electrode

In Kohlrausch law

- »-,-,:"'

Ty (A) The- molar conductlvrty of weak

electrolyte Ap, is rélated to A,

" (B) "The Amfor strong electrolytes

decreases as the square root of
concentrat:on -

S R L

.. (G). Am and K depend only on

composition—. -7 -
(D) An and K depénd only on

-.;, Stoichiometry .- .- ¢

e, 7-197

“0 1 rnol of sodrum acetate and

0.05 mol of acetic acld (pKa 4. 54)
are mixed to prepare a liter of Buff|er.
What is the pH of this Buffer 7 |
(log2=0.3010) .7 - " '

b ;(A),424 R = BN
(B) 4.54 B

[ i

(C) 5.84 T
(D) 4.84 et

[ PTLO.




=

93.

97.

98.

2022-A

Tiem o & o foga soad
AgNO, = T o Ag™aem NO,~
AL <6l AT U 0.916 8 | Agt R
Al 8
(A) 0.479
(B) 0.521
(C) 0.421
(D) 0.084

(=] %=
L -
Aqm]

LSO RI AR ?

(A) Thtewt Sor ® foaeelt wompet =
HARAL 6 Sufeafey & Hror g1 arel
A

(B) Toreee SITeTeh WSROI =1 ST <ht
Frutefe & %RV N 9Ter 9

(C) Tsreeet Trersh | YTV AT ATAT &
T GG % HROT BH el

(D) freet weam & foq v @
nfere REIVIRAT I ST <l Sufefa
o SR &H A B

gfe s foge= o =W BT STH A
X- ferort =ht Teed w@rs S &, q
Torada =it '

(A) AT TR

(B) =@ar@

(C) =ar @

(D) R war g

B -8 AYrfieh # S=aad Sielsh Sl 2l g 7
A) LiF
(B) LiCl
(C) NaF
(D) NaCl

24

99.

100.

101.

102.

103.

saferrerh Bid 8
(A) et foreeet srawen # T =1 w=mem
G

(B) o= am W ferega = T=eE W B
(C) 3= A9 W fEega =1 HaIeH Hd 8
(D) ggmﬁﬁquﬁ

g Fae ¥ fferer ot SHivm 2 §
(A) IdTeTh

(B) 38 wEiH

(C) uifas aTes®

(D) fames

T ¥ T A 3 PR
gfe 3] # wufhaar g gafifa o 8,

T T FfshT T g

(A)- ATSHIaT Al

(B) e ffes

(C) T ulhy

(D) wrgsbiad Ffska

T W foag aitadT w fi

A ] ?

(A) foge s

(B) SiSea AT

(C) et foy st

(D) yeitehufieaT

IO [ WY G R

ﬁ (orbital) R S AR ?

(A) HOMO (S=raw = 1fvas
HETeh)

(B) LUMO (fetaw srearea anfoass
, HETH)

(C) S-%¥% (S-orbital)

(D) P-%%% (P-orbital)



%,

96.

d

97.

98

2022-A

- The speed ratio of Ag" and NO,"

ions
in -a solution of -AgNQ, electrolysed
between silver: eIectrodes _is 0.916.
The transport number of Ag is

(A) 0479

(B) 0.521. . E%E
(C) 0.421 B
(D) 0084 e -

f,-‘ i W,

What is an impurity :de'fect 2’

--(A). A defect caused by-the:

- :presence of-foreign atoms or
ions in the.crystal lattice

(B) -A defect caused by the absence
of atoms or lons from the crystal
lattice )

(C) A defect caused by the
' mlsahgnment of atoms orions in
the crystal lattice -

(D) Adefect caused by the presence
" of more atoms or i6ns than dré’
" needed from the crystal structure

If the wavelength of X-rays used in
Bragg's diffraction is increased, the
angle of diffraction ,. . -

(A) Becomes zero
(B) lncreases

(C) Decreases

(D) Remams constant

Which’ compounds has'the’ hrghest
lattice energy oL

ORUE et
(B) LiC!. :
(C) NaF, "7 2
@ NaCl ¢

25

99:;

100.

101,

102.

103.

L T

t
J
B

o

Superconductors aré’ - }

_(A).. Gonduct. electncaty in liquid ](

"' crystal state ' |

(B): Conduct electricity atlow
“temperature

(C) " Conduct electrlmty at hlgh
temperature .-

(D) Offer no resistance to the flow of

1

current o o l
|

Silicon and germanium.in the pure
state are

-(A):, Non conductors ~. . r
B) Good conductors
(C) Metallic conductors’
~(D) ' Superconductors = : © .

Acéording to the ule-of mutdal
exclusion if a molecule has a centre
of symmetry then Raman active
vibrations will be . -~ -

(A) Microwave active )

(B) Infrared inactive- "~ ..
(C) Infrared active - ‘
(D) Microwave inactive 7

Ftaman spectroscopy depends onl
the change in - B
(A)- Dipole moment” - '1
(B)- Moment of inertia _ t
(C) Permanent dipole- moment |
(D) Polanzablllty

T ;

The Koopman s theorem usua]ly

deals with the energy of which orbital ?

{A) HOMO (Highest Occupied
Molecular Orbital) .

(B) LUMO (Lowest Unoccupied
Molecular Orbital)

(C) S-orbital

(D) P-orbital _..

LP.T.O.
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104.

105.

106.

2022-A

BRI i qfpar T wR oA
1 feafa fored mgd gnfi, w79 =11 =1
TRATT 3T A EE

(A) 9 g E??E:

(B) =& w@m

(C) = Brm

(D) i

3 TN TS Hl WlEIgoH WHA,
@ ALK fafrror grr safia fomn T B,
T 2 frEt (peaks) 2 : 1% 31U § W
Bl B | 390 Q R (peaks) 31F 1 =
HAT R ?

(A) 3 SN AT

(B) & g W™ _

(C) TEZA T g
(D) GifeTm TS &1 3 3

T=fafiaa de e =1 E° 1 0N

0.2223 V& | AG® %[ HF BAT
(F = 96485 C)

AgCl+%H2—>Ag+ HY +CI

(A)
(B)
(©)
(D}

21.45kJ
—22.23 kJ
—-2145kJ

42.90 kJ

26

107.

108.

109.

110.

1.00 mol/dm? KCI sieia foreram 6
Feeal 27°C W 0.100 Q 'em ' ®
9 Torere <6 Hle) =ietenar arl

(A) 10 & "em? mol™
(B). 1000 & 'cm? mol™
(C) 0.100 0 'em? mol™
(D) 100 O 'cm? mol™

fead-zoar forgra o g stowea &

AT qiEuee 6 dierE ved 8

(A) Fgd T9EE |

(B) Terera Srurerea = et WiesaT T "
HIRdl §

(C) Tactrss =1 Widgga R %1 5g

(D) T sl & sodt @i @
el GEIShdl §

et wp-Tamasht foga amerea K80,
e (dietear = 1 m) 1 3TEHE Faa
Bt

(A) 1m

(B) 2m

(C) 3m

(D) 4m

298 K W 3 agal = CH,COONa,
HCI a1 NaCl %1 HieR =Tersh A,

1 °H HE: 0.00910, 0.04262 =
0.01265 Sm® mol '8 | 298 KW
CH,COOH &1 A, WH 34t 31§ W &ft
(A) 0.06437

(B) 0.03907

(C) 0.02087

(D) 0.03216
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" 104.

105.

" (C) iﬁeﬁui\}aiehce"o'f_l‘;l at"drr]‘s

106.

2022-A

In"case of photoionisation:process,
deeper the location-of core electrons,
the magnitude of binding energy is

« - L - 5 . ¢

(A) Lower . P

(B) Remains same S

-y

(C) Higher -

(D)‘ lrﬁﬁmeaéu'rab'le

__'._.‘ o il v -

Photoelectron spectrum of solid sodium
azide excited by Al-K radiation exhibits
two peaks in the'ratio of 2 : 1! What is
the reason of these two peaks ?
(A) 3 Nitrogen atoms -~

ST s

(B) Two double bonds

B

5

(D) Sodium azide is solid ..

The E° value of the following: cell
reaction is 0.2223V: The AG? will be
(F=96485C) « - =

AGCI+ S H,——>Ag+H! +CT”

%

(A) 21.45kJ
(B)
©)

D)

—22.23 kJ
—21.45 kJ
42.90 kJ

27

==

nes‘}a oy
EIEE .

I
107: . The conductivity -of a-1.00 mol/dm3

. agueous KCI _solution- at. 27°C is
0 100 9”1 cm'1 The molar conductiwty
of this solution W|II be

(A) 1OQ 'em? mol - “
(B) 1060 ©~'om? mot1
(C). 0.100 ©~'cm? mol1
(D) 100 Q'1cm mol~"

-

In Debye Huckel theory the

thickness of iohic atrmosphere of

electrolyte decreases with

‘(A):~Increasing temperature

(B) :Decreasing.concentration and
decreasnng valence of the ions in
the elecirolyte =~ -

(C) Increasing dlelectnc constant of

.55 the solvent™ fore

(D) Increasing concentration and
increasing valence of the ions in
the electrolyte 7

108.

109. For uni-bivalent electrolyte K280
solution (molality = 1 m), the l0nIC
strength will be !

MM e t

3 _A(B)'-v.zm'. S T SR 1‘
©.38m. i

D) 4m "' - F ‘

Tyt 1

110. The molar conductances at mflmte

dilution A for CH COONa HCI and
NaCl at 298 K are 0 00910 0. 04262
and 0.01265 S m? mol™ respectlvely.
Hence, A for CH COOH at 298 K in
the same unitis

(A) 0.08437
(B) 0.03907
(C) 0.02087
(D) 0.03216 -~ % .7 &

..
- 1
FE Y

[—

U

[P.T.O.




111.

112.

113.

114.

115.

2022-A

Tore gt Topae wfaffra e 2 ¢

(A) Tored Sk & T G T feam

(B) Toreew et § U adl
sififa=ma .

(C) T wiieies o Ueh $o18 B =l
ATHR _

(D) % 318 Ter # wemgadi it TEm

& e s B 8, aft g F

(A) == ' |

(B) wgshivia EYE
(OIRELERELE] E?ﬁ

(D) ThIaTH N
eIV foheee @ foiw sausisia i
I ggaH Wi |

(A) a=B=7=90°

(B) o=p=#y=90°

(C) a=p=90°y=120°

D) a=p=y=90°.

Toh HeTsh hold 19 T[S O H, i
& YIS S el & T g
AnTeH fou T e S e
A1

(B) 2

(C) 3

(D) 4

BCC < Jorelt fhg Shear A gt 8 7
(A) NaCl o

(B) CsCl

() F==is

(D) THeRTe

28

116.

117.

118.

119.

IeATTfERT @ wed Tan 1 itk
frem ffafea # @ sF-w1 2 ¢
(A) AE=q+W

(B) AG=AH-TAS

(C) AS=dq_ /T

(D) dG = VdP — SdT

erelt oft T W ot 3f ufEw %
off= =13 gor fafor T Bt 8, |
e 1l g |

(A) GHardT Ws6d

(B) THGE™ WA

(C) *5r™ ShH

(D) THAFaF WEH

3 =, B @ “da § aiad H8 dar ¥
faeft =tan R, weem ®

(A) T BeH

(B) U¥ &M -

(C) =gue %

(D) TR GTH

FrafaRas # @ SR-T1 T ST BeH
TR

(A) 7™

(B) 3T

(C) TmHHR

(D) »d



111, Miller indiC_eS- are used -t° represent 116. Whlch of the following is - 1
-, ;ntlte direction of a line in a crystal mathematical representation of the
attice
first law of thermodynamics.?
(B) The orientation of a plane in a Imogynam .
crystal lattice — (A) AE=qi+ W< »- o
(C) The size of a unit cell in'a crystal e
lattice Ny (B) AG—A’H-—'TA’S e
(D) Thenumberofatoms ina unit cell AITRER I
b s (C) AS= dqrev/T
112. The unit cell with three axes of equal - e S
length, all perpendicular to.each other, (D) dG = VP - SdT ‘ a
is the o s !
(A) Cubic T 117. No heat is exchanged between the
(B) Tetragonal IR system and surroundings at any .
(C) Orthorhombic R stage is saidtobe:— .~ /-, ‘
(D) Monoclinic oy (A) Isothermal pl:gc_es_s N ) ;-
. 113. " Identify the interfacial 'ari'gle‘?or s (B) Iscbaric process.
" ‘hexagonal crystal e i
ok (C) Adiabatic process
(A) a=p=y= 90° 7 e -
B orBryo0s . 1, (B} Isochorlo progess.
(C) o=p=90°vy=120° 2 118. Those variables that depend on “how
(D) o=p=y=90° AR T g change takes place in asystem
] e A are called : !
114.- In a face centered cubic unit-cell;the A Wave functi
total number of atéms contributed by (A) __“_a,_‘_’e unction R |
the corner atoms and-the face atoms (B):Path function ., .-
are & ] AN ’
(A) 1 - EIE%IEI’ R (C) Polynomial function - -
(B) 2 SE ... (D). Statefunction .
©) 3 | e o
D) 4 - T A 119.. 'Which of the followmg IS not a state
o L T e T T o ~funct|on'7 RPN SR L
i i ? . Tl SR AN LI
115. WhlchcrystalhasBCC_Iattlcesystem. (A) Pressure - 07 ¥ L
(A) NaCl o LU
(B) CsCl s (B) Volume D
(C) Zincblende .. - (C) Temperature ..
(D) Sphalerite - .- . (D) Work ‘
2022-A 29 [P.T:0.
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120.

121.

122.

123.

124.

5] =

(A) Titsg Tl

(B) eeHEITeH T
(C) Rvmae wfier
(D) === Tt

s o faftr P g w0 amania 3
(A) g

(B) "

(C) Terawur

(D) UteRtoT

T TEH! IR &
(A) @

(B) &

(C) wAeTeH

(D) 7@ Q&+ 7

e B - Frelisdt e T
Hifafradie 7

(A) ufcgqur _

(B) HorH oo

(C) @ e

(D) USYeRtoT '

100 mL 7iiee & s e 4 0.25 g

. WN e @ 98, 10% NaCl e &

2022-A

1 mL & g9 9Tl W &l guiad U
T B, T e i @l ge gt
(A) 0.25

(B) 2.50

(C) 250

(D) 25

30

125.

126.

127.

128.

129.

fi= &/ = faga smEg@ Fe(OH),
aiet % e gl vl @hee BT 7

(A) KCl

. (B) K,SO,

(C) K,CO,
(D) K,[Fe(CN)]

e-uftva fwes H wa @
(A) I

(B) fEm=s

C) &

D) &

€ o ATH B gR=ggt €, et T
R %0%: 58 3K 62 §, A =l T
A% 26 &, A1 B T WY I BT :
(A) 26

(B) 30

(C) 28

(D) 32

emmenfaent % weq-3fdT sgwm
A, C scaisia = &

(A) B -+

(8) vy -Frmt

(C) o ~=hul

(D) gt

Frafafe & @ F-w1 MER-geR
FREA W IARFEFR 1T % T ° wE
S g ? '

(A) e

(B) isrelisH

(C) A

(D) TIEGISH
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120.

121.

122.

123.

B <[ s calied
dP dT |Scae aS

B
(A) Gibbs equation IEI.._Igltl
(B) Helmholtz equation Eiza.;‘:
(C) Maxwell equation
(D) Nernst equation

Bredig's arc method is based on
following principle .-
(A) Dispersion

(B) Condensation
(C) Diffusion

(D) Peptization

Milk is an example of
(A) Sol

(B) Gel

(C) Emulsion*

(D) None ofthese

Which of the following is not a
méthod of preparatton of col!0|dal

-solution ? - -+

(A) Dispersion

~.(B) Condensation . , -."

124.

2022-A

(C) Coagulation
(D) Peptization

- The coagulation of 100 mL of a

colloidal solution of gold is completely

-prevented by the addition of 0.25 g

of starch to it before adding 1 mL of
10% NaCl solution. So, gold number
of starch will be

(A) 0.25
(B) 2.50 '
(C) 250
(D) 25

125.

126.

127.

128.

129:".

- Which of the following.electrolyte will

be the most effective for coagulation
of Fe(OH), sol ?

(A) Kl

(B) K,S0,

(C) K,CO,

(D) K,[Fe(CN)

The order.of radioactive = :
disintegration is "

(A) Zeroorder
(B) Fractiorial'

(C) ‘Firstorder -~ . .
(D) Secondorder

Two elements A and B are isotonic
having atomic weight 58 and 62
respectively, the atomic number A is
26, then atomic number of B will be
(A) 26

(B) 30

(C) 28 - .~

(D) 32

In “Carbon -dating” appllcatlon of

radioisotopes, ™*C emits
(A) B-particles

(B) y-rays Ca
(C) o-particles
(D) positron

4

Which-of the following acts as
ionising gas in Gelger-IVIuIIer counter ?
(A) Methane

(8) Oxygen ¥ "7
(C) Argon ~
(D) Hydrogen '

|

[ P.T;o.
1
|
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130.

131.

132,

133.

2022-A

ST VT S TIC Tt e w1 @ 7

() on '

(B) e

(C) sHe

@) P

I foreht Tgem W gfoeer s ST

2, T T $9 SR ARG B §

o5 wfcset = 8 9T ], 39 % W
G H SHET A6 R |

(A) - fugia

(B) AT figi

(C) T Rrgra

(D) = wifoe = Rigid

110° Afcw=y 3t 25° AfcaaE &+ <=9

HH i 99 FRdl 3o i Afereman

BT 2 |

(A) 44.5% EE

(B) 22.2% el

(C) 66.8%

(D) 78.9%

15 I Yo e & WL G BT 8 7

(A) Tueddag v
®) e
(C) wuedt d &ft - |

(D) T & i T

32

134.

135.

136.

T B B O T T 1 G il
FRIaE % TR % €9 3 qHT ST TR ?
i (A) @Tﬁcﬁ gllllllll
(B) s{mw I HH
(C) fived g ool
(D) wrdt
et d @ - ¥ #f =woers
& 2, Qe Ioplie dwia fufa @
T B R R ?
(A) T Stared
(B) SN firme
(C) 3ot fiwrme
(D) AU I
3hra gag Sifew |
T -A ot - B
a. sMIminE i fredashd
£
b. Hwias @ i, ¥« s
HAd
c. € WWE iit. I ferrer yaoTEn
q{ HleThdl
d. <reihdr At v, @9 Hg
g IW 7
' a b c d
(A) iv i i i
(B) i i @i v
() ii i v [
(D) i iv i ii



130.

‘B) Je

131.

132.

133.

2022-A

Which is the correct symbol for an
alpha particle ?

(A) 4

 ERE
XA

(C) ;He
(D) P

If an equilibrium is subjected to a
stress, the equilibrium shifts in such
a way, as to reduce the stress, this
statement is known as

(A) De - Broglie Principle
(B) Aufbau Principle :
(C) Heinsenberg Principle
(D) Le Chatelier's Principle
The maximum efficiency of an
engine working between 110°C and
25°Cis

(A) 445%

(B) 22.2%

(C) 66.8 %

(D) 789 %

Condenséﬁon of vapours is
accompanied by

(A) Increase in Enthalpy

(B) Zero Enthalpy

(C) Decrease in Enthalpy ‘
(D) None of these |

33

134.

135.

136.

Which function can be considered as
a sort of degradation of total energy
of an isolated system ?

(A) Enthalpy

(B) Internal energy
(C) Gibbs free energy
(D) Entropy

Which quantity is never negative
but becomes zero in the reversible
limiting case ?

(A) Entropy production
(B) Mass degradation
(C) Heat degradation
(D) Temperature production

Match the following.

List— A List—B

a. Liquid junction
potential

i. Rapidincrease
of potential

b. Limiting current ii. Cell constant
density

iil. Conductance
at high
potential
gradient

c. Wien effect

d. Conductometer iv. Salt-bridge

The correct answer is

a b c  d
(A) iv i ii if
(B) i i i iv
(C) ii i v i
(D) i iv i ili

[P.T.O.



137.

138.

139.

2022-A

Aifgaa wdiee &1 e faemw
BRI |

(A) 3nctE
(B) =™
(C) g
(D) waifes ancfa

[x] & [=]

FrafeRaa A =1 EMF(E) 3
Pb — Hg (a,)|PbSO, (soln)|Hg — Pb(a,)

- 0.05915  a,
- > Iog_

1
0.05915 a
B) - 5 log

(A) g

2

4,

o 0.05915  a
— 5 Iog_

2

E

(C)

_0.05915
2

a'1
log—L
az

©

S T =Teiehdl 9 W 0.01M KCI

7t 9t B 39 e &1 S
0.001338 O It gt ® | 0.01M KCI
= fafire == 0.14114 Q7 'm 1R
o1 TR =1 uH gl

(A) 1.05m™
(8) 0.01m™
(C) 105.5m™

(D) 10.5m™

34

140.

141.

142.

143.

el T G e s % fo
o —gohen AT T Rt S
LET

(A) Ap=Ap +(A+BA,)JC

(B) Am=An —(A+BAR)C

(C) Am=An—(A+BAL)JC

(D) Swiwa ® S off 7

it ShRE-UHEEE T I
31y Fafreer 3 o e % s g
|f3ha B 8 | g &

(A) s = fm

(B) wirad =1 fm

(C) Mum-gw Fay

(D) wRH-IAEEH fam

Frfeifiaa o @ fora Iu=Ror 1 STRRT
et fafeor 6 ot =t g9
Tt ol & A % fore R sman 2 7
(A) THEE-TERFF e

(B) A A 9= (Thermopile)

(C) ferraumdt

(D) WebTSr THsHTHTd

e HI % & T3 *i 253.7 nm
atresd & e g Fafer fmar A,
a9 307 J S A HI % 1.3 x 10° O
ol e T T | HI % weed 6 F= e
BRIAT <h IUFT HIRY |

(A) 1.99

(B) 0.20

(C) 2.99

(D) 1.00
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E%

137.

138.

139.

2022-A

The aquéous solution of sodium 140.

acetate will be

(A) Acidic

(B) Alkaline

(C) Neutral

(D) Most Acidic -

EX[=
e -
10

For the following cell 141.

Pb - Hg (a,)|PbSO, (soln)Hg - Pbla,).
The EMF(E) of the cell will be

0.06915, a

log—=

(A) E’-

1

0.05915, a
log—=2
2 A,

(B) -

142.

0.05915 a,
log—

(C) E°-

2

(D) _0.05915 ]ogi

2

A conductivity cell has a
conductance 0.001338 Q" when it is

filled with 0.01° M KClI solution. The 143.

specific conductance of 0.01M KCI
is 0.14114 O 'm™'. The cell constant
will be

(A) 1.05m™
(B) 0.01m™
(C) 105.5m™
(D) 10.5m™
l 35

For a uni-univalent electrolyte, the:

- Debye-Huckel-Onsager equation

may be written as

(A) Am=An+(A+BAL)C
(B) Am=An—(A+BAL)JC
(C) Am=An—(A+BAL)JC

(D) None of the above

In the primary photochemical
process each molecule is activated
by the absorption of cne quantum of
radiation is known as

(A) Beer'slaw

(B} Lambert’s law

(C} Grotthuss-Draper law
(D)} Stark-Einstein law

Which of the following instruments
is used to most accurately measure
the energy of the monochromatic
radiations ?

(A) - Photochemical cell

(B) Thermopile -

(C) Potentiometer

(D) The chemical actinometer

A sample of gaseous H| was irradiated
by the light of wavelength 253.7 nm.
When 307 J of energy was used to
decompose 1.3 x 1072 mole of HI.
Calculate the quantum yield for the'
dissociation of Hl.

(A) 1.99
(B) 0.20
(C) 2.99
(D) 1.00 i




144.

145.

146.

147.

2022-A

(B) H,+Br,

2100 — 2500 A FUee % T &l
IR TR -UEE NS R Fbieq gadl
B (2) % Ay ATHiHaT 1 T R |

(A) H,+Cl, _hv , 2HC

hv

N 2HBr

(C) 2HBr _hv_, H, +Br,

(D) SO,+Cl, _hv ,s0,Cl,

= 4 @ S F-T1 & TeR-TaEs
sAffsran =) frefda =T @ 2

(A) et
(B) NaOH 1 famiu
(C) HC! ST
(D) WehTST WEINUT
T e BRI =3 feRa
T 8 |
E2[E
(A ¢=2gle™  Eis
(B) ¢ = Zgie_ISEi

©) ¢=2 g™

(D) ¢=).g/e™M

g AEEH giferR s R |
(A) n,=g/[exp {a+BE)—-1]

(B) m,=g,/[exp (a—BE) + 1]

(©) n=g,.lxp (@~ BE) - 1]

(D) n,=g;[exp (o+BE) + 1]

36

148.

149.

150.

2

2mmkT

it R wer % forg, N, 319 % forg
iy 9@ (o) AR T ?

(A) o=1
(B) c=2
(C) 0=3

(D) o=4

Fretaftan 4 @ w0-w & TRy w1
<1 Ty § 3T St T it St
FEEal o SU R 7

(A) WY SR TOH

(B) TecelTehtor TR T

(C) 3mfuyeh W U6

(D) WIfESTHE VR 0N



144. Select the photochemical reaction 148. Translational partition function is
with quantum yield two (2), on given by
absorption of light of wavelength 52
2100 - 2500 A. A) o =[2’“:"TJ RV
(AY H,+Cl, v, 2HCI
27mkT ¥
(B) H,+Br, _hv_, 2HBr (B) ¢:=( "r"'; ] V
(C) 2HBr N H2 +Br,
27mkT \*
(D) $0,+Cl, _hv_ soCl, ©) o, =( il ] RY
145. Which of the following represents a "
photochemical reaction ? D) ¢ =(2ﬂka] V
t hz

(A) Polarization

(B) NaOH preparation 149. What is symmetry number (o) value
(C) HC! Titration for N, molecule, for rotational partition
(D) Photosynthesis function ?
146. Partition function is expressed as (A) o=1
(A $=Yg/e™ B o=2
- ) C) =3
®) ¢=Yge™  FnH ©
B (D) c=4
C) ¢=D g™
. 150. Which one of the following is the °
D) ¢=Y.g/e™" am
degree of degeneracy of a particular
147. Bose — Einstein statistics expression is level and is equal to the energy
- states of an energy level ?
(A) m;=g,/[exp (o + BE) —1]
r ‘ (A) atomic weight factor !
) (B) m;=g;/[exp (a=BE) +1] (B) gravitation acceleration factor;
(C) m;=g;.[exp (e —BE) - 1] (C) molecular weight factor
(D) m,=g;[exp (a+PE) + 1] (D) statistical weight factor |
{
|
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