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1,

(A) ^fHcfk itm t
(B)

(C)

(D) ̂  WT ̂  t

2. t

(A) log—= logk+nlogP
m

(B) log— = logk + -logP
X  n

(C) log — = logk + nlogP
X

(D) log — = logk + -logP
m  n

(A) SOg
(B) COj P®
(C) CO

(D) H^

4. ^ % ̂-Bra 5:^^
TIM

(A) %
(B)

(C)

(D)

5. aiPlfen ■? ^

(A)
(B)
(C) 3iMfic^n?d
(D) Mcft "I

6.

3.82 1.62 X 10^^ t I Rn^^
^  lOg, Ra^®%^
^3)ci< Tt % I
(A) 6.02x10^^9
(B) 6.346 x10"^g
(C) 8.02 X 10"® g
(D) 3.82 X 10"® g

7. Pb-Ag m % ferr, stjifrl4> 1^ ̂
shilrjch WT ^ Ag % ^ ttr

?

(A) 303°C 3^: 2.6% Ag

(B) 327°C 3ft^ 97.4% Ag

(C) 96rC3^2.6%Ag

(D) 360°C 2.6% Ag

8. BrOg + 5Br"+ 6H"'-> 3Br2 + 3H2O

(A) M = K[H^][Br-][BrO-]

(B) fe]=K[Br][BrO;]
(C) %-^=K[H^J[Br:]=[BrO;]

(D) %-^ = '<[Hl^[Br-][B,0;]
2022-A
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Which of the following statement is
wrong for physical adsorption ?

(A) It forms multi- molecular layers

(B) It is very specific in nature
(C) It increases with increase in

pressure: ^ \ -

(D) It occurs normally at low
temperature '

Freundlich adsorption isotherm
equation is " '

(A) log—= logic+ nlogP
m

(B) " log—= logk + -ldgP ■ '

(0) log ̂  = logk + nlogP . f
X

(D) log — = logk + i logP
m  ' -| n . , , )

Which gas is absoiiDed to a highest
extent on charcoal ?> ■ - 'rgyra

(A) 2^2 . ^
(B) CO 1-:!
(C) CO . r ~- X

With-increase in temperature, the
extent of physical adsorption'
(A) Increases
(B) Decreases - ' ■
(0) Remains constant
■(D) "None of these. . r

Due to the presence'of a negative
catalyst in a reaction, activation energy
(A) Decreases ■ r
(B) Increases ^
(0) Remains constant
(D) Becomes zero ,

2022-A

6. The half lives of Rh^^ and Ra"
are 3.82 days and 1.62 x 10® years
respectively. Calculate the weight of
Rn^ in secular equilibrium with 10 g
of Ra^®.
(A) 6.02 X10^g'^ . '
(B) 6.346 X 10^ g
(C) 8.02x10% :.
(D) 3.82x10%

7. For 'Pb=Ag systemfwhat is the value
-  of Eutectic temp: ahd;composition of

Ag at Eutectic point ? . .

(A)^-^303°Cand2.6%Ag I
(B) 32rc and 97.4% Ag '

(C) 96rC and 2.6% Ag

(D) 360°C and 2.6% Ag j

.226

• ; iL, . <

8. BrOg + 5Br"+ 6H"^"> 3Br2+ SHgO
Rate expression for above reaction
in aqueous medium will be :

(A)

(B)

(C)

(D)-

3

M.k[h.][b?][bk>;]

5l2i].K[BrfB«;] - ..

^.K[H-HBr]-fBK,:]

^-SWIMS'":]
[P;- .O.



9.

(A) '"^"K

t_ =
0.569

(B) ^1/2 - 1^

0.693
(C)

0.693
(D) t„,=

K

10. NH,CI(^,^

<i4<l'td ̂  # WI ̂

(A) 0^
(B) ̂

- J

(C)

(D) ̂

11. >lldcl ^rll ?

(A) ̂ Be
10

(B) 14

(C) ,B
10

.16(D) ̂ O'

12. MlFiiiH m % n/p 313TO

(A)

(B)

(C)

(D) "q# t ̂  ̂ ̂lEcIT t

2022-A

13.

1^3ft?RT 31131

(A) 8.66^
(B) 9.12^

(C) 4.32^

(D) 3.23^

14. 'HTTR ^ 3"! t

(A) a3^p1Wf

(B)

(C) aV^

(D) yV^

15.

17.

'aiTf^teirof' ̂  f

(Z = M<HI3 St>Hi«*i, A = ^^541,

N=^^)
(A) Z, 1^

(B) (N-Z)-f^

(C) (A -Z)^

(D) A,-^

16. ^ M ̂ wit^

(A)

(B) elM <%1T-W <^ <f>Pft

(C) ̂  >^-w >fq^ >?iM

(D)

qrlipft 311^1 ?

(A)

(B)

(C) qi^M
(D)
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9.v:.Half life period for second order

reaction wili,be- ; .

(A)

,{B)
'' ' .

V  0.693'
(C) ^1,2-

0.569

(D) t,,=

10, NH/)li3,:

0.693

K

nh4GI(,)^
. Number pf.corrippnents for above.

system will be .

(A) One , , , - ,.

(B) Two

(C) Three .. . ̂  ̂
(D) Four,

11. Which nuclei is appears to be
unstable?'' ~ '

(A) ̂ Be
10

(B)
14

• 10

'  vr,,^

(c) sB;

(D) V

12. n/p ratio during positron decay

,  (A) Increases

(B) Constant' ^

(0) Decreases _ . ̂

(D) First increases then decreases

2022-A '

13/; The half life of To®? isotope is
6 hours, its average.life is, .

(A) 8-66 hours •

(B) 9.12 hours

(C) 4.32 hours

(D) 3.23 hours '

0^.

14. Pair of similar radiations are: • '
I

(A) a and p rays ^ j
(B)' p and X rays ' , " j
(0) a and y rays

(D). -yand X-rays

■  'I" 'r - . • ''

15. 'Isodiaphers^are atoms having

(Z = atomic number, A = mass

T, number, N = Neutron) //}

(A)' Z.'cbnstanr •

(B) (N - Z),'constant

(0) (A - Z), constant !

(D) A,-.constant . ^

16. The correct order of wavelengths iri [
Balmer series of Hydrogen spectrum is

(A). Red > Blue-green > Blue > Violet
i

(B) Red < Blue-green < Blue < Violet

'  (0) Blue > Blue-green :> Violet > F

,  (D) Blue < Blue-green < Violet < F

17. In the spectrum of hydrogen atom

^  -the series vyhich fallS'in ultraviolet
region is

(A) Lyman series

(B) Balmer series

(0) Paschan series " ■

(D) Brackett series

ed

ed

[P;T:0.



18. 1

^ 5n^ % 3cyf^ %

as3?^t ?
(A)

(B) "felk ̂ 3i^
(C)

(D) ̂  ̂ ̂

19. 1^ ̂ ̂ 1^iWT ̂

?

(A) W ̂ ̂
(B) d<Jl4><rH QUg]

(C) ^PT ̂  '35^
(D) aM<l4d ■?

XtPi
ialS?

20.

%  ̂ t ?
(A) cwidH ^siw (n)
(B) lyto? «t«tidH "^RFTT (I)
(C) "^^TSIT (m)
(D) "^R <*^i(iH wrr (s)

21.

TO

52% K1

ACB%TO^:% Wdddl ^

(A)
(B) ^
(C) #T
(D) ^

22. 3Tf^ cl^ % 1^ t
(A) F = C-P + 2
(B) F = C + P + 2
(C) F = C-P
(D) F = C-P + 3

23. ^ lAtm^Tq^^^afrc^TOT
TOT ^ J^dddl # ^

^ "STR^ ̂  ̂FFTT
(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

24. FeClg-HgO TO "?, "Sira^ ̂  ^
?

(A) P = 23^C = 1
(B) P = 83;^:C = 2
(C) P = 53^C = 2
(D) P = 43ft^C = 2

25. w: ^ 3Ttor t

2NH
3(g) TO

(A) ^^arPrterr
(B)

(C) ^ arf^rilf^R
(D) WT aTft%3fT

>N,+ 3K

26.

(A) - qTO>
(B) 1^ - i^
(C) 1^ -
(D) ■

2022-A



18. The spectral line lies in the Lyman
series. It corresponds to the radiation
emitted by an electrop jumping from
higher energy state to'

(A) Firet energy leyer

(B)' Secorid energy levei

(C) Third energy level ' '

/(D) Fifth energy, level.' . -

19. Schrodinger equation describes

(A) 'The motion of a particle

(B) The wavefunction Of a particle

(C) The energy of a particle

(D) None of the above / v

' 20. ' Which quaritum nurtiber specifies the
1 / orientation of an orbital in space ?

(A) Principal quantum number (n)

(B) Secondary quantum number (I)

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

'21:' In K!-water system/ '

Temp

52% Kl

degree of freedom for area above
ACB curve will be ' '

(A) One.

(B) Two .

(C) Three ' • ' ■

(D) Four i'C

22. Gibb's phase rule'for non-reactive

system is . , , . .

(A) F = C-P + 2

(B) F = C + P + 2

(C) F = C-P

(D) F = C-P + 3

23.- . Give the number-of degree of j
freedom, cornponent and phases ,
when liquid water and water vapour
in equilibrium at a pressure of 1 Atm.
(A) F=1,C = 2. P = T"
(B) F=1,C = 1,P='l" ■
(C) F = 0, C = 1,P'=2^
(D) F=1,C = 2, P = 2 -.

24; . In FeCI^-HgO system, how many -
^  ■ phases and corfiponehts are there ?

(A) P = 2 and C = 1

(B) P = 8andC = 2 *
(C) P = 5 and 0 = 2 ' ' '
(D) P = 4andC = 2

25. Decomposition of ammonia on

'  tungsten wire is a
•  - r ' * **

Tungsten
2NH

3(g)
wire

^N,+ 3K

(A) Zero order reaction ' '

(B) Second order reaction

; (C). Third order reaction ~

':" ;'(D)' First order reaction' .

26.., Fluorescence occurs at the transition of

(A) ̂Singiet-r,Singlet v.
■  ,.(B) ; Triplet-T Triplet- .

(C) Triplet-Singlet.

(D) Air of above, •

2022-A [ p.t;o.



27.

(A) ̂ 3;^

(B) ̂

(C) 3™r

(D) ̂

28. "sra^m-'s

(A)

(B)

(C)

(D)

H,0

CO,

31^

29. 3[f^ 3RJm t yf^lsh^l ̂
^  3T^3Tf "# ̂  <3^11 ̂

^Idl %

(A) arftlsh-Mi ■#
(B)
(C) <irMK=+)dl
(D)

30. 31^-TraRTte ^ ̂  ̂
Mc Wt t ?

(A) 3RR-3nf5^ZTO:
(B)
(C) 3R5Rr^^feTT
(D) WRTH

31. "TM % 3Tq^^ "teflRT t
(A)

"^Rf "^RTRT t
(B) ^ ^

"RRR Wt t
(0)

1^?IT fl "^^cIT ^
(D)

32. WTT^ %
?

(A) % 3TTTO ̂
(B)

(0)

(D) ^

33. ^ T^ W ̂
■qi% "^sn^ ^ MiRi«hcii "I gyg
(A) 3Tf^=t>0H 0^^
(B) ,

(0) ^
(D)

34. 13^ i^#T ^ % d<^|it>dH
'n'% 1^ ^ WT t

(A) n
(B) n-1 .

.(C) n + t
(D) n/2

35.

1J^-3T^^STT "t
(A) h^/8mL^
(B) h^MmL^
(C) h^/2mL®
(D) h^/mL^

36. ^ t ^

(A) "SRR^
(B)
(C) ^i-mAjh
(D)

2022-A
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Ai
Mirr

27. Photochemical reactions occurred by
absorption of .

^  , r (A). Heat ,;t - r .

(B) Water

-  (C) ̂Lighr -'^ ■■

(D) Air . 'Vr
■■■> "c u, ')

28. During the photosynthesis reactions,
. % which of the.following substance act

as photosensitizer-?
(A) H^O

^  (B) CO^ ■ : . r
(ey 'Chidrbphyir -
(D) Light ~ ■

29. The number of molecules reacted or
formed per photon of light absorbed
is known as

(A) Yield of reaction'
(B) Quantum reaction

- (C) Ouaritum productivity ^ > >.
(D) , Quantum yield

30. Ori whatTactdr does photochemical
reactions mainly depend ?
(A) Intermolecular collision '
(B) Density ; '
(C) intensity of light
(D) Temperature ' ' ' '

31. Pauii's exclusion principle states that
(A) All the four quantuni humbers

cannot be saitie for any two
eiectrbh^ of ah atom - -

(B) All the four quantum numbers can
be same for-any tvyo electrons of
an atom

(C) All the electrons of an atom have
same spin

(D) None of^the"above'

32.y' For hydrogen.atom the principal .
quantum number represents-
(A) The shapes of prbitals
(B) The energy level otorbits

(C) The orientation of orbitals
(D) The spin of electron ■

33. The probability^of fjnding a particle at
the walls of a one dimensional box is

(A) i^aximum ' .' ' ' ' |
(B) Minimum
(C) Zero -
(D) None of the'abbve

34. The number of nodes in the
wayefunction of a particle in a
one-dimensibhal box for quanturri'
number-'hMs -

(A), h, r
(B):n^1,(. . y. r ; ,
(C) n+1 .
(D) n/2 ^

The ground state ener^ of a particle in
a one-dimensional box of length 'L' is

(B) h^MtnL^
,,(C), ,,h^/2mL^ ,, ,

35.

(D)' h^/mL^

36. The'enzyme which converts glucose
into ethyl alcohol is ? - - ' " ■
(A) Diastase • ■

(B) Urease

(C) Zymase
(D) Invertase

'  c

2022-A [P.' •.o.
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37.

38.

39.

40.

ito ■gRT 4
•6H^*\ "^in^ ^MT >5cl<v«ti "t
(A) CoClg
(B) AI,03
(C)

(D)

Fe203
CuClg

life ̂
34'NdlchH fefT m ?

(B)
(C)
(D)

^ "^TO I
(A) 1%it^-1000^^
(B) 1 %itift^-1500^Tte
(C) 1 %7tTfto:-2000^^
(D) 1 1^-2500

RnRifeci ^

(A)
(B) ^
(C)
(D) W

0^
0^

41. Tf TTT=ft % ̂ 3itR 3n*H
% iJ.ebi^d t, -mm 20°c 1

^ 754.0 torr t 1

(^Ph,o=17.5)
(A) 771.5 torr

(B) 776.5 torr

(C) 736.5 torr

(D) 717.5 torr

42. 3iMd(lHicb % irm "S 'sto
?

(A) 20°CM^ ^ ^
D-'^n?^

(B)
^ D-eTT?^

(C) 20°C'^
^ D-Wt

(D) 20°C^3m*ro3ftc1^^
D-"^n?=T

43. ^ W t ?
"f^ra^ 3lfiT "Tpft 3.0 d

K^j=0.514°CKg/mol
(A) 98.5° C
(B) 115.5° C
(C) 110.5°C
(D) 101.5°C

44. 15 offer 3TR#3FT % ̂
2.0 Atm -m "'K t eft 1.7 Atm % ̂  eT^

eft offer ^ aff^ arReR
^ MRdefn % "^kR ellMHH

1^tr r<3i -Jii^
(A) 25.6 L
(B) 17.6 L
(C) 10.6 L
(D) 20.6 L

45.,

AH(A) ^!^l^«10.5R
\

(B) ^=0.66
(C) t = t^-6

\  ~C dr(D) T9=—+—
^  ̂ RT ac

2022-A 10



37. Which catalyst used in manufacturing

of chlorine by Deacon's process ?

(A) C0CI2

(B) A\p^

(C) Fep^

(D) CuClg

38. The zig-zag motion of colloidal

particles was first observed by

(A) Zsigmondy

(B) Robert Brown

(C) John Tyndail

(D) Hardy-Schuize

39. The diameter of coiioidal particles is

(A) 1 nm - 1000 nm

(B) 1nm-1500nm

(C) 1 nm - 2000 nm

(D) 1 nm - 2500 nm

40. Which of the foiiowing is not a

lyophilic colloid ?

(A) Gelatin

(B) Starch

(0) Gold sol

0^0

(D) Blood

41. 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 (where PHp = 17.5) ?
(A) 771.5 torr

(B) 776.5 torr

(C) 736.5 torr

(D) 717.5 torr

2022-A 11

42. In measurement of Refractive Index,
the symbol 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

(C) Refractive Index at 20°C and
D line at tungsten lamp

(D) Refractive Index at 20°C and
D line at solute

43. What is the boiling point of
autoradiator solution that contain

3.0 mol of ethylenegiycol per kg of
water ? for water is 0.514° C Kg/mol.

(A) 98.5° C ,

(B) 115.5°C .

(C) 110.5°C

(D) 101.5°C

44. 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) 25.6 L

(B) 17.6 L ;

(C) 10.6 L I
(D) 20.6 L 1

45. Trouton's rule is

AH,
^=^(A) «10.5R

(B) ^=0.66
'c

(C) t = t -6

(D)
-C ̂
RT"^ac

[ P.T.O.
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46.

47.

(Term-symbol) t

(A) 'S,
(B)

(C) ̂ Po
(D) V, ,

50.

0^0

a^rf^^TRT (1s)^ (2p)^|gBftz4-1^F^
(Term-symbol) t
(A) 3s, 1s

(B) 3s, 3p

(C) 3p, 3p

(D) 3s, 1p

48. wng %

— f 70

H=-^Zvf-2
87cm i=1

n-1 n

+z z —-—i=i(4ji6o)rj f=ij=M(4jteo)r:j

49.

- ll^^ifer'l

(A) 3ifriq^
(B) *ila^
(C) 3{T^itri
(D) 3ifriq*I

(n) % "qR qr ikft f 1
- II : ^

(azimuthal quantum) wq (I)
q^rar wr (m) % qR q^

1

(A) ̂ qq I ̂  t
(B) q^qq II
(C) q5«R II ,
(D) ̂ q^qq I T^q ll3RTrqt "

1^ fl ̂  q^-^ qjRq qtqq^Rq #

^RRlt ?
(A) v = x

(B) v = x^
(C) \|/ = sinx

(D) Mr = e"

51 qrf^i^ 3Ti^d^ ̂  2^(a,n)^P
A.ZT^qXf

(A) 27,13133 Al

(B) 27,14133 31

(C) 26,13^81

(D) 28,12133 Mg

qf^ q^PJ q^ ̂3??^

mPR^ qRT ̂  q3? qq% "tf 't'wi
wrm t, ̂  o.stBqq % qi^ "teRT qiq
^ q^qr ?

1

2

1

8

J_
J2

1^
4

Rnfefed ̂  qflq-# qrft^ sjf^ifeqr

,1^;fePT%-MaTt ?

(A)

(B)

(A)

(B) -r

(C)

(D)

52.

53.

(C) + +

(D) 4Be®+^D^-^22He'^+^H'

12

2022-A 12



46. The correct term-symbol for the

configuration (ns)^ is

(A) 's, ;
(B)

(C)

(D)

47. The correct term-symbol for the

configuration (Is)^ (2p)^ is .
(A) 3s, 1 s

(B) 3s, 3p

(C) 3p.3p

(D) 3s, 1p

48. The Hamiltonian operator for
electrons in many-electron atom may
be written as

n= ivf-z- ■+ZZ87i^mi=i ' i=i(47C8o)r; i=ij=j+i(47cso)rij
'  ' > , ' s „ /

Term-l Term-ll Term-l

50:

51

52.

What does 'Term - M" 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 - II: The energy of an
electron depends on azimuthal
quantum number (I) and magnetic
quantum number (m).
Here
(A) Statement I is correct
(B) Statement I and II both are correct
(C) Statement II is correct
(D) Statement I and II both are incorrect

2D22-A 13

53.

Which of the following function may
be a wavefunction ?

(A) v = x

(B) v = x"
(C) \|/ = sinx

(D) v|/ = e'^

In the nuclear reaction 2X(a,n)
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

If time't' required for a radioactive
substance to one-forth of its initial
amount. What fraction would be left
after 0.5t time ?

<A.l

(B)
1^
8

1
(C)

(D) I
Which of the following nuclear
reaction occurs in the nature of the
formation of tritium ?

(A) 3Li® + /^
(B) 3B^°+/^22He''+,H®
(C) +

(D) 4Be®+,D^^22He''+,H^

[P- •O.



54. % d<=biN % <(1<M

wrt

(A)

(B) ̂

(C) 3teT

(D) a-W

55. ^ I^Rbrtll "S ̂

yM3n?#5hT ̂  wik ten ̂ m\ t

(A) — 60

(B) nt^tem - 40

(C)

(D) WSteT-32

56. 273 K^ ̂  3^1^ % % 0.5 te ̂

^ ^nter ̂  ̂ t]tjht I

(A) 7102J

(B) 2017J

(C) 1702J

(D) 2107J

57. sfnteinR 33.2 Kt

«iNQi WT w ter ?

(A) 112.04 K

(B) 121.08K

(C) 224.08 K

(D) 56.02 K

2022-A

58. 3TR^fteT 3ft^ ̂

46000 ^mar ̂  ̂

6.43x10"®Ml ii^zTO:3n^
I

(A) 2904.44 X 10® collision S~^

(B) 7154x10®collisions"^

(C) 1372.60x10® collisions"^

(D) 715.4x10® collisions"^

59.

(A) J. K. mol1-1

1-1

60.

61.

(B) K. Cal. mol

(C) K. Kg. mol"^

(D) J. K"\mor^

1 Atm 1 dm^ nrft

293K^2x10"®kg^-^t I
% "ten I^RH) 'i"ni I

(A) 7.7x10® Atm

(B) 3.85x10"® Atm

(C) 15.4x10"® Atm

(b) 6.4x10® Atm

^dMdcrfl^ BFg^ tei^ CgST^ (axes)
3nf^Trf ?

(A) 2

(B) 4

(C) 3

(D) 1

14



54. When a positron collides with an

electron, it is destroyed producing

(A) Photon

(B) Neutron

(C) Proton

(D) a-particie

55. Which radioisotope is used in "brain

tumour location" therapy ?

(A) Cobalt-60

(B) Potassium - 40

(0) Iodine-131

(D) Phosphorus - 32

56. Caicuiate the totai kinetic energy of

0.5 mol of an ideal gas at 273 K.

(A) 7102J

(B) 2017 J

(0) 1702J

(D) 2107J
0yjS

57. The criticai temperature of Hydrogen

gas is 33.2 K. What wiil be Boylo's

temperature ?

(A) 112.04 K

(B) 121.08 K

(0) 224.08 K

(D) 56.02 K

58. if average velocity of oxygen gas is

46000 cm per second and mean free

path is 6.43 x 10"^ cm. Calculate its
collision frequency.

(A) 2904.44 X 10® collision

(B) 7154 X 10® collision S"^

(C) 1372.60x10® collisions"^

(D) 715.4x10® collision 8"^

59. Unit of molal freezing point depression

constant is

(A) J. K. mol-1

-1(B) K. Cai. mol

(C) K. Kg. mol

(D) J. K"\mol

60. 1 dm ofwaterunderanitrogenpressure

at 1 Atm dissolves 2 x 10"® kg' of
nitrogen at 293 K. Calculate Henry's

Law Constant.

(A) 7.7x10® Atm

(B) 3.85 x10~® Atm

(C) 15.4x10"® Atm

(D) 6.4x10® Atm

in a BFg planar molecule, how many
Cg axes are present ?

(A) 2

(B) 4

(C) 3

(D) 1

61
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62. ^-1,2-1
WtPrrtT -HHlnla

"t I sri^fjcRn^ 3^^^

^hIhIa y-qicn ?

(A) ̂

(B) M<H^?H

(C) c^ohHui

(D)

0^

63. 3T^, ̂  HCI^

^iWTcTT (point symmetty) W t ?

(A) C^

(B) ■

(C) D^,

(D) C3,

64. [RCy^"T3^ ̂  (square planar)
3T^t, I^RT^Fmr^^AB^I I "^Tf
3T^ ter 'H'JP (point group) ̂  I ?

(A) C3,

(B)

(C) D,,

(D) D3,

65. 3T^3TfTi Wr.t

(A) 3TT^

(B) 3TT^ aqjqf^

(C) ̂ iT=l "^^141 3H|I^F

(D)

66. 3?3?{K 3™kJTcTT
"^■1
(^ e = TfteR 3T^^ik^ I^RT^,
c = ^ b = ^

(A) log Ip/I = Ebc

(B) logl = K

(C) iogI, = 1

(D) ^ ̂ ̂  ̂

67. TRn^ri^ 3rfrff^ % TTTSJR ^

(A)

(B) w^^iT^twr

(C) (A) (B) ̂

/(D)

68. ^ ■JWRT % fen
^  k>^l ^Idl ̂  ?

(A) 2S-1

(B) 2S + 1

(C) 2S

(D) 2J + 1

69. aftr % ■a^Ri-OTFTtej

^^crildl t ?
(A)

(B) ^

(C)

(D)

2022-A 16



62.

63.

64.

65:

The,symmetry element, centre pf :

symmetry is present in a trans -1,
2:dlchloroethyler|e molecule. What
symrhetry operation Has'to be
performed on it to get 'ari equivalent
configuration

(A) Rotation

(B)-- Refiectipn c '. -'

(C) Inversion

(D) None of these ' "

In a linear heterodiatomic molecule

like HCl, the point:symmetiy;present is

(A) C3„ > ̂ -

(B) " ■■

(D) C3; "- ' ̂ • ■- -

[PtClJ^" is a square planar molecule
and has the general formuja AB^.
This molecule belongs to which point

:grpup?: s, , r

(A) C3-,:. • - '
(B)

(C) D4h r •

(D) Dsh -

Spherical top molecules possess '

(A) Low permanent dipole ifioment
(B) No permanent dipble rribment

(C) High permanent dipole moment

(D) None of these > -" ^'

66. According to.BeerrLambert Law,,^
absorbance is' ^ ^
(where, e = molar absorption-
coefficient, c = coricentratlon and ]
b = path length)

(A) log Iq/I = ebc
(B) logI = k ' ' ̂  ' ■
(C) ;ldgl3=1 - 1
(b)' Npiie of these

67. Name the phenomeria of light
being produced through a chemical
reaction. - ' ■ ■ "■

(A) Chemilumiriescence

' (B)' Photo sertsitization - ■ - I

(C) Both (A) and (B)' ' ^
(D) Norie of these ̂

68. Which equation is used for j,
calculating spin niujtipljcity

(A) 28-1

(B),2Sh:1
(C) 28

(D) 2J + 1

69. The substance, which reduces the
•  ' , I

quantum yield of the photochemical
-- cornbination of hydrogen and

chlorine reaction _

(A) .Photo inhibitors ...

(B) - Indicator; . ,
(C) Negative catalysis;

(D) Photochemical r

r-! r

2022-A c1i7 [P. :0.



70. ^ ̂ ̂  3T^

(ISC) "I ?

(A) 3Tfrr^

(B)

(C)

(D) ^

71. 34MPlch IsbWd tT, ^HFR 3fk ̂
wrm ̂  ̂ ^ ^ ̂

t  w^nmt
(A) ^
(B) >l»'<htrt

(0) 3Tm™^ ̂
(D) ̂ M<1<W ̂  ̂ ̂  ̂

72. ^s^^Mhr ̂  ̂Ek=^
?

(A) Ba, Co, Mg aftr Zn

(B) Cu, Ag, Au 3^ Pb

(C) Na, K. Rb 3^: Cs
(D) Fe, Ni3fti:Cr

73. FCC3^ BCC^

^ ̂ WT^3it ̂  WT ̂  t
(A) 1,2,4

(B) 1,4,2

(C) 4,2,1

(D) 2,4,1

74. ^to3T^^'r[^yhi-BT^^Wn'^3TM'| ?
(A) 3^fif^3n^3^:3n^i§t^|
(B) 3-^ tJHc4 3^ Rm ^"Id) t

(C) 3={% 3T^3Tf % ̂  ;3^ 3Tl^?fuT ̂

(D) 3^i9CT 3^ ^ "5^31 "I

75.

(A) 1^

(B)

(C)

(D) tHMN ̂  ̂ aqqk

76. ̂  31^ 'A' 3fk *B' Vj,t

(A)

(B)

(C)

(D)

77. ^ % "RT^^ 3fte ̂ ^

(sbWtrfl^ ^ RRIT "t ?
(A) 4

(B) 5
(C) 6
(D) 7 ,

78. M % 1^ 3ifeq5^ 3Rq^3if ̂

(A) ̂
0^
0^

(B) ̂

(C)

(D) ̂

(A) STR^q^Z
(B) ̂ fffZT^

(C)

(D) %U?Z

2022-A 18



70.

71.

72.

73.

74.

For which of.the following processes,

Inter System Crossing (ISC) essential ?

(A) Fluorescence

(B) Phosphorescence

(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, Au and Pb

(C) Na, K, Rb and Cs ■

(D) Fe, Ni and Cr

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

(A) 1,2.4

(B) 1.4,2 .

(C) 4,2,1

(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

75. In the powder X-ray diffraction
method, how are the diffraction
angles determined from the
photographic film ?
(A) By measuring the distance

1  between the lines of constant 0

(B) By measuring the intensity of the
lines on the film

(C) By comparing the pattern to a
known reference pattern

(D) By using a mathematical formula

76. When a molecule 'A* and *B' collide

with relative velocity Vp, which
collision mode is vigorous ?

(A) General collision

(B) Center to center collision

(C) Collision by edge

(D) All of the above

77. In the phase diagram of ice system,
how many crystalline form of water
exist ?

(A) 4

(B) 5

(C) 6

(D) 7

78. Maximum number of phases for two
component system will be
(A) Two
(B) Four
(C) One
(D) Three

I

79. In an iron-carbon two component |
system, which phase does not exist ?
(A) Austenite
(B) Cementite

(C) Hemetite

(D) Ferrite

2022-A 19 [ P.T.O.



80. WT ^ ̂  IT# ̂  ^

t, ̂^dldl t

(A)

(B) ■ygiiFirfN

(C)" McHi=b1^
(D) dddk

0^

0^

81. ■2rf^p.Wn%T'5;5imHX^ r3RR31^
"dt faM<HiPddi 31^ ̂

3n^j^ (l)W#n ?
(A) nr^
(B) nr^
(C)

(D) ^lV

82. =WludM I ̂  w

TTHt ?

«5
(B) 1
(C) 0

iO) I
83. ^ 1^ ^ "Sra^

^  ̂5iM t, ̂  3qf^
3i^y^dT (Degeneracy) tiniKi ^
^ ̂  ̂  ̂  [^MidH (Splitting) itm
t  di^didl t ?
(A) Rimdd
(B) dKHl< f^mdH
(C) "jiflHd RlMlid
(D)

84. ^ ESR^<+^1 i^dl ̂ sndTt, eft3^ MU^^d

3q?ik ̂  ^
(A) % itl^shl^d RlRh<u| 3id^il[^d ̂  f
(B)

(C) ^ ^
(D) % Hl^shl^d I^RUui ^ MOdRSd ^ f

85. ^ (Raylelgh) "S^H^ ̂  TT^tPfd
3TTqf^

(A)
(B) ^
(C) ^

(D) ^

86. (1) cTTOR ^ 03% 1^
^ Wr; (K^) ^ ̂  t 1^
^ dlMHIH % TO % ̂  ̂dHiinddl ̂

I

(2)^iRfk ^ ̂  ^
Tf 3Tf^ T?cft t 1

(A) (1)3^(2)^^1
(B) (1)^t^(2)'nd?Tt
(C) (1)7^1^(2)^1
(D) (1)R(2)^7i^|

87. n-"^^ % st)ifddi ̂  "^t *m\ ^l^M.
^ B.P.SISKt 1
(A) 496.5 K
(B) 649.5 K
(C) 946.5 K
(D) 469.5 K
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80/ The temperature at which composition
-  Of solid andjiquid phase are same is

' ~ ' known as ' ''' ' ■ '

(A) Eutectic point '

(B) Transition temp. ,, -

(C) Congruent melting point

(D) Meitihg'point

81. tf p is reduced mass and r is

intermolecular distance then the

moment of inertia (I) of a diatomic

molecule is ~

(A) nr'

--(B) -[It? c : ' ,

(C) /r

.  r ■ -

82. What is the value' of spin quantum
number I of 0^.^.?

.(A), ̂
(B) 1

.  ̂ 0 (c) 0" 0^

84. While taking ESR spectra, solvents
of high dielectric constant like water
and alcohol, should be avoided '
''because '

(A) They-absorb in microwave
radiation^,

(8)., They absorb in radiofrequency
■  ' radiation ' ' ^

(0) They do not absorb In microwave
radiation ,

(D)- They reflect rnicrdwave'radiation

85. in case of Rayieigh^scattering the
scattered radjatiohs and incident
photons have samV ^ ■

-(A) Mass'"^ ^
(8) Energy . r/- -

(C); Weight
i[b) Speed

TT

86.

3 -n ■ ^
(D) - ■ -

83. When a strong magnetic field is
applied to the unpaired spin of an
electron, the dbgerieracy is lifted and
the splitting of energy Jevels occurs.
This effect is known as'

(A) Stark splitting . ̂  , ̂

(B) Larmor splitting

(C) Zeeman splitting

(D) Bohr splitting .-/■ / o,

2022-A '21

y- f \
(1) Henry's constant (K^) increase
for N^and on iricreasing temp, j
indicate that solubility of gas
increaseSwith decreasing temp.
(2) Aquatic species are more
comfortable in warm water rather

than'cold water. - ' ■ ' "
(A)" .(1) and (2) both are right
(B) (1) is,right but.(2) is:incorrect
(C) (1) Is incorrect but (2) is correct
(D) (1 j and (2) both incorrect ' '

,87. ^Calculate critical temperature of
_ . nTpentane.if its B.P. is 313 K,

(A).^ 496.5
V, . .(B). 649.5, K - ^

(C) 946,5 K- V- i p - ,
(D) :469.5-K '

[P. .0.



0^

88.

hRhi'ji ct)<.di "t

(A) % 3^1 ■# 3lffir,TR
(B) % "# ^ ■
(C)

(D) % sftr ^ "51^ ̂  ̂  ̂

89. Ri?Md ̂  ̂ ^
7500 Kg t

ppm fl
MR^Rid 1
(A) 76 ppm
(B) 96 ppm
(C) 67 ppm
(D) 69 ppm

90. CO,% % lenT T (K), PJAtm) ̂
V,(MI)f,
(A) 31.1,073.0 3^:060,63
(B) 304.0, 073.0 3ftT 095.65
(C) 373.5,089.0 3^^095.65
(D) 304.0,089.0 3^98.76

91. ^ 3Tf^qVi'^

(A) t
(B) dlHHH ^

3nTT^ ^ ^nm t
(C) 3?f^q|<ri^Ji tiWl

% WT^rM^itcTTt
(D)

92.

93.

94.

^sncTTt I

(A) 'crnr

(B)

(C) ^(dlnei

(D)

4>1c^U3^l fm
Am=Am-KC^

(A) -dlddjdl

■'^m t ^ %

(B)

■% WT "ERdT t

(C) Am

13^ 'W^ ftddd 0.1 mol

cTm 0.05 mol 5.4^Rch 3ra
(pKa = 4.54) ^ Rielldl W 1^^^^
pH ?

(log 2 = 0.3010)

(A) 4.24

(B) 4.54

(C) 5.84

(D) 4.84
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88. In equation p =!K^X2 the,magnitude
■  of Henry's constant-depend on

(A) Nature of gas and solvent

(B) Nature bif. gas a!nd pressure

^ . (C) , Unit of pressure - ' '

(D) Nature of gas, solvent and unit of

pressure

89. The mass of an air in certain tunnel

is 7500 Kg. It was determined during

peak traffic hours. That tunnel contain

0.50 Kg of CO. Galcuiate in:ppm

concentration of CO at tunnel.

(A)>;76ppm,-

(B) 96 ppm

(C) 67 ppm

(D) 69 ppm

0^

90. T (K), P fAtmj-and V fMl) for CO,
C  C * . Q ^ b

gas is

"(A) .1 ,'073;d and 060^63' ' ̂
(B) 304.0, 073.0 and 095.65

(C) 373.5, 089.p.and 095.65

(D) 304.0, 089.0 and 98.76

91. Which of the follbwihg statement(s)
is true for overvoltage ?

(A) Oyeryoltages Increase with "'
current density

(B) Oven/oltages'usually decrease
withjincrease in temperature

(C) Ovejvbltages vary with the
chemical composition of the
electrode

(D) All the abbye statements are true

2022-A '23

92. In polarpgraphy --^is used

as non-polarizable electrode.

■  (A) Glass ele'ctro'de
C  '

(B) Dropping Mercury Electrode

(C) \ Standard Calomel Electrode

(D) Hydrogen Electrode

93. In Kohirausch law

Am=A:.-Kc^ • : '"Jr.

r> (A), The molar conductivity of weak
Q

electrolyte is related to

■  (B) the Afnfor strong electrolytes
-V ' .1 ,• "'-yr ^

.. decreases as the square root of

concentration
•  I : 'r-'' . . ' . • • /I *

.  (C). Af^^and K depend only on

.  ' composition

(D) A;^'and k depend only on !

-  . stoichiqmetry

94. 0.1 mol of sodium acetate and
'  >■ -'

0.05 mol of acetic acid{pKa = 4.54)
are mixed to prepare a liter of Buffer.

What is the pH of this Buffer ? |

(log 2 = 0.3010) '

:--;(A),4,24, .

(B) 4.54 -

(c) 5.84 /

(D) 4.84

[ P:T-0.



95.

AgNOg % ^ Ag""^ NOg"
3?mt^^3T3TO 0.916% I Ag"^^

%

(A) 0.479

(B) 0.521

(C) 0.421

(D) 0.084

s™

96. 34^'^di W % ?
(A) IsbWd ^

3TT5Rf ̂  %t%

(B) [sbWd^n^%TOT^3ff^3n4^^
%t% ^

(C) (sbWcrl^5n^%Wn^3if^3Tl^%
WT ̂

(D) (sbWcri % 1^ 3^NJ;i|4>dl %
H<HI'^3Tf 47 34l^dl

% W^T %t% ̂IcTT

97. ^ 3I#T feo; ̂  ̂

X- %, "dt

(A) ̂ %t^5rmT%
(B) ncai %
(C) W^%
(D) 1^T?dT%

98. ^5ii(n=t>>d>>JtI ̂ rfl% ?

(A) LiF

(B) LiCl

(C) NaF

(D) NaCI

99. 3i(d-c(icrt=t) %t% %
(A)

%
(B) 'm ̂  ^ ^ %
(C) 3^ BN "Ri: %
(D) STRT % 3RT^ ^ "FRgcT

%

ICQ. 3T^^Sn % 3%^ %t% %

(A) 3f^T^

(B) 31^ -^ici^
(C) iMlIr^"=h •cilcicb
(D) arfcP^M^

101. HK^I\«t)
^ 37^ % ̂FTftcRTT ̂  m\k\^ %,
■^ft "TO W %i%
(A)- Hl^sbl^d^rfsfJ^T
(B)

(C)

102. WT 1^ Mkdcfn ^ 1^
?

(A)
(B) 37T^
(C) "^STRft "fl^ 3TT^

103. "51%^ y WMd:
(orbital) ̂  ̂  % % ?

(A) HOMO (3^^ W<T 3rnf5^

(B) LUMO (RHdM 3IcaTRT 3TTf^

(C) (S-orbltal)

(D) P-^5^ (P-orbitai)
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95. The speed ratio bf Agt and NOg^ions .'99;
,  , -in a solution of AgNOg electrolysed

be^een siiver electrodes is 0.916.

The transport number of Ag"^ is
(A) 0.479>-^ ^

0.521 . - . . ;(B)
(C)

(D)

0.421

0.084

96. What is an impurity defect ?

7  (A): A defect caused by the^

. ;presence of foreign atoms or

ions in tl^e crystal lattice

(B) -A defect caused by, the^absence

of atoms or ions from the crystal

lattice ,

(Cj ̂ A defect caused'by the '
rhisallgnment of atoms of Ions in

the crystal latlice ■

(p) A defect caused by the presence

of more atoms or ions than are'

needed from the crystal structure

97. If the wavelength of X-rays used in

Bragg's diffraction is increased, the

angle of diffraction , ■ . ■ ■ «

(A) Becomes zero

. (B) Increases

(C) Decreases

.  (D). Remains constant
»' ' ^ ' —. * J ' ' • ' •

f

98. Which compounds has the highest

lattice energy ?- -

Superconductors are

(A).. Conduct electricity in liquid !
'  crystal state i

(B) ̂ Cofiduct electricity at low
Temperature

(0) Conduct electricity at high
temperature

(D) Offer no resistance to the flow of
current !

100. Silicon and germaniumjn the pure
state are

. (A),;. Non-conductors .
(B) Good coriductprs
(C)' Metallic conductors' ' '

-  -(D) ■ Superconductors ^ |

101. According to the'rule of mutual
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 ' i

102. Rarnan spectroscopy depends on
the change in

(A)- Dipole moment"
(B)' Moment of inertia _ . •
(C) Permanent dipoie moment
(D) Poiarizabiilty

103.

(A) LiF 1

(B) LiCI
"  k 1 (B)

(C) NaPi (C)
(D) NaCI (D)

The Koopman's theorem usually
deals with the energy of which orbital ?
(A) HOMO (Highest Occupied

Molecular Orbital),
LUMO (Lowest Unoccupied
Molecular Orbital)

S-orbital

P-orbital ]
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104. 107.

^ ̂ ̂

mRhIUI 3<RT^

(A) 0^

(B)

(C)

(D) 3T?ftft?T

1^ Al-K ^ 1^ w "I,

2"^!^ (peaks) 2:1% SR^qm 3rRr

#dtt (peaks)3Rl^^w

w^rt ?

(A)

(B) ̂  ̂  ̂

(C) wn^3ff ̂

(D)

106. PlMl^R^d ̂  E°^tRR

0.2223 Vt I AG°-qqTO^

(F = 96485 C)

AgCI + ̂Ha

(A) 21.45kJ

(B) - 22.23 kJ

(C) -21.45 kJ

(D) 42.90 kJ

■»Ag + H'-+Cr

108.

109.

110.

1.00 mol/dm^ KCI "f^^PR "#
xliddidl 27°Cq^ 0.100 n"^cm"^ t 1
^ Rid'iR ^ TTt^ ■dld4>dl

(A) 10 n~^cm^ mol"^
(B). 1000a~^cm^mor''
(C) 0.100 n"^cm^mor^
(D) 100 tr^cm^ mol"^

fesiRJ ̂  3Tq^R3i ̂
3TPri^ qftqij^ ̂  I
(A) ^ dl4HH ^
(B)

ri'iil'ddidl ■&
(C) ftdl4d) ̂  "qq
(D) cWT

."Wt 1^ 3iq^ ^^^4
[^d4d (H)dddl = 1 m) ̂  3TPTte ^TOT

(A) .1 m
(B) 2 m
(C) 3 m
(D) 4 m

298 K^ 3FRT q^ CHgCOONa,
HCI ̂  NaCI qq TftdT A^
qqqH^™: 0.00910, 0.04262 ^

0.01265Sm^mor^t l298KqR:,
CHgCOOH qq A^qn iqqf q^: ̂
(A) 0.06437
(B) 0.03907
(C) 0.02087
(D) 0.03216
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104. In'case of photoionisatlon. process,

deeper the location of core electrons,

the magnitude of binding energy is

(A) Lower. ,

(B) Remains sarrie -

(C) Higher "

'  (D) Irnmeasurable "

105, Photoelectron spectrum of solid sodium

azide excited by Al-K radiation exhibits

two peaks in the' ratio of 2 :1What is

the reason of these two peaks ?

(A) 3 Nitrogen atoms - = -

(B) Two double bonds

(C) Inequivalence of N atoms

(D) Sodium azide is solid ,.

106, The E° value of the'followirig'cell

reaction is 0.2223'V." The AG° will be

(F = 96485 0) ' -- ■

AgCl+^Hz—:>AgtHt,+,CI ,
• ̂

V  . "

(A) 21.45kJ

(B) - 22.23 kJ

(0) -21.45 kJ

(D) 42.90 kJ

•f'

107i. The conductivity of a-1.00 mol/dm^
,. ; aqueous KOI, solution- at. 27°C| is

0.1 Op n7^cm7^. the molarcpnductivity
of this solution will be "

(A) 10n"^cm^mor^

(B) 1000 n"^cm^ mol"^

(0). 0.100 n"^cm^ mpr^ j
(D) 100 cm^ mol j

108. In Debye-Huckel theory the !
thickness of ionic atmosphere of
electrolyte decreases with ■

'(A) .-Increasing temperature
(B) .^:Decreasing .concentration and
"" 'decreasing valence of the ions in

the electrolyte ' ' '
(C) Increasing dielectric constant of

'  - the solvent - ■' ' ' •'■
(D) Increasing concentration and

increasing valence of the ions in
the electrolyte

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

•  - (A) 1m -. - . . ,
, XB)..2m, .

(C) i3 m. ' .
(b)"4m ^

110, The molar conductances at infinite
dilution A^forCHgCOONaj HCl and
NaCI at 298 K are 0.00910, 0.04262
and 0.01265 S m^ mof^ respectivjely.
Hence for.CHgCQOH at 298 K in
the same' unit is
(A) 0.06437 ■
(B) 0.03907 . '
(C) 0.02087 '
(D) 0.03216 - " ' ' 7'
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111.

112.

(A) isbJ^d

(B) Ish^Ql ^ ^ ̂

(C) &)«cl ̂ Ideb ̂  f^f>T^
3i|ctiK

(D) ^ ̂ WTT^sff ̂  WfT

#T mR ^ 3T#, ̂  Ti^ ̂  %

(A)

(B)

(D) v^mm

0™

0^

113. % 1^ 3RKT3T^ ̂

^ HS-clM ̂  I

(A) a=P = Y=90°

(B) a5iP?iY?t90°

(C) a = p = 90°,Y=120°

(D) a=p = Y^90°

114. "Q;^ ^ ̂

% WTPpit 3fk % WTT^sfi "gRT
■^fprgR WTT^afi ̂
(A) 1
(B) 2
(C) 3
(D) 4

115. BCC^irM^3RTc^%H liwd ?
(A) NaCI
(B) CsCI

(C)

(D)

116. 3WtM% WT'PRiT^'rTMN
l^Hf^fed ̂  ̂  t ?

(A) AE = q + W

(B) AG = AH-TAS

(C) AS = dq^^^/T

(D) dG = VdP-SdT

117. ft)?ft ^ y^iicrfl 3ft^ hW^i %

ftPiH'4 ^ "^tcTT t, ̂
wrt I

(A) TOIFftWT

(B) 3IOT

(C) MSt>H

(D) ^3iNdPl<^> ysnH

118. %T ̂  "cT?r MRdcfn iim t"
t, ch^dlJl t

(A)

(B)

(C)

(D)

119. "Melferr t ̂  ^ 3!^^ WR
^*"1 ?

(A)

(B) 3TR?R

(C) dlMHH

(D) ^
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111. Miller indices are used to represent
. (A) The direction of a line in a crystal

lattice

(B) The orientation of a plane in a
crystal lattice

(C) The size of a unit cell in a crystal
lattice ' , s., /

(D) The number of atoms in a unit cell
' ' ' i"" I • ' » '

112. The unit cell with three axes of equal
length, all perpendicular to each other,
is the . ̂

(A) Cubic

(B) Tetragonal ^ - v
(0) Orthorhombic ' "

(D) Monoclinic •

, 113. -Identifytheihterfacial-arigle'for r
hexagorial crystal, j

'  (A) a='p="Y-'90° " ; "
(B) ' ̂
(C) a=p = 90°,Y=120° ,

(D) a=p = Y^90° ' ' '

114.- In a face centered cubic uhit cellfthe
total number of atoms contributed by
the comer atoms and the face atoms

are

(A) 1

(B) 2

(C) 3
(D) 4'

115. Which crystal has BOG lattice system ?

(A) NaCI

(B) CsCI ' )

(0) Zinc blende

(D) Sphalerite ■ ;

2022-A 29
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116.

117.

Which of the following is ̂
.  " i • . ' ' ' •:
mathematical representation of the

first law of therrnpdynamics ? '

(A) AE=:q.+ Wr-.

(B) = '

(C) AS = dq^^^/T '^ '
'[□) d^ = VdP -SdT

-  . I

No heat is exchanged between the
system and surroundings at any
stage is said to be - . / -.

•f;

118.

119.

(A) Isothermal process

(B) Isobaric process.

(0) Adiabatic process

(D) Isochoric process

Those variables that depend on "how
"a change takes place in a system"
are called

I'"' .r-'
(A) Wave function

(B) Path function . - ,

(C) Polynomial function

(D). State function , .

'Which of the followirig is not a sta
"function ? ' r. f ~ .

' (A) " Pressure ■ ' ' '
(B) Volume "7
(0) Temperature

(D) Work
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120. -
dS dV

dP
T .dlj

"t 1
I

(A)

(B)

(C) <H41«t><"i

(D)

121. tiln3n^1^f^fe^^3Tmiftdt

(A)

(B)

(C)

(D)

122.

(A) ̂

(B) ̂
(C)

(D)

123. 1^ ̂ ̂ ̂-FT

?

(A)

(B) WR

(C)

(D) A^<=b<u|

0^
0^

124. 100 0.25 g

.  ̂ 10% NaC! f^d-iR %

^ t, rfr ^ ̂ WT ̂

(A) 0.25

(B) 2.50

(C) 250

(D) 25

125, ftR ̂ t Fe(OH)3
^ % feri ?

(A) KCI

-  (B) K^SO,

(C) K3CO3

(D) K3[Fe(CN)g]

126, (cjtjiH ̂  ■^JIT
(A) ^
(B) ftWRi
io
(D) ^

127, ATJ^ BW^^ t, WTT^
Wi 58 62 t, A ^ WTl^
sbHl«t) 26 "I, B ̂  Wn^ 5hHi=t> "^Ftt :
(A) 26
(B) 30
(C) 28.
(D) 32

128, 3135Pik
^ir^Dfd t

(A) P -W
(B) Y-1Wr
(C) (X -"W
(D) wf^I^R

129, ^ ̂

ct)<ai % ?
(A)
(B) 3TR^fr5R
(C) 3fpk
(D)
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120. -
"dS" 'dV"

_ciP:t .dT_
is called as.

(A) GIbbs equation

(B) Helmholtz equation

(C) Maxwell equation

(D) Nernst equation
,  1

121. Bredlg's arc method Is based on
following principle - ,

(A) Dispersion

(B) Condensation

(C) Diffusion

(D) Peptlzatlon

122. Milk is an example of

(A) Sol

(B) Gel

(0) Emulsion^'

(D) None of these

123. Which of the following is not a
method of preparation of colloidal

■solution? ■

(A) -Dispersion
■.;(B) Condensation . •/

(C) Coagulation
(D) Peptlzation

r  . ' ■

124. % 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% NaCI solution. So, gold number
of starch will be

125. ^ Which of the following.electrolyte will
be the most effective for coagulation
of Fe(OH)3Sol?
(A) KCI

(B) K^SO^
(C) K^COg
(D) K3[Fe(CN)g]

126. The order of radioactive

disintegrationis
(A) Zero order
(B) Fractional "
(C) First order
(D) Second order

127. 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

'  • ', 1

128. In "Carbon-dating" application of
radlolsotopes, ^"^C emits
(A) p-particles
(B) y-rays -
(C) a-particles
(D) positron - ■

129: ', Which of the following acts as
Ionising gas jn Gelger-Muller counter ?

(A) 0.25 (A) Methane

(B) 2.50 ' (B) Oxygen
(C) 250 (C) Argon
(D) 25 (D) Hydrogen
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0^
(A) 44.5%

(B) 22.2%

(C) 66.8%

(D) 78.9%

133, "^>9^ % WT "^trTT t ?

(A) ^ ' ' ■

(B) _

(C) Ti?sn^Tf-^ -

(D) ̂  ̂ ̂  ̂

135.

130. ? 134.

(A) o" .

(B) Je

(C) ̂ He

(D) ]P

131. ̂  yfa«ici ̂ *m\ WT

t, eft w "5™: ̂Hidftd ̂  "I

"fe ylci^iei "I, ̂  ^

■^^^IRTWTt I

(A)

(B) OTOT3;%s[ftf

(C) %s[RT
(D) ^ ^ Ri<siia 130,

132. 3ftir

^  ̂ 3ftlTOTT

"I 1

1ftj?T 4jcH ̂  ^ ̂  ^

(A)

(B) 3TTerfW^

(C)

(D)

ft=#Tfe?r ̂  ̂  Tifir ̂
^ #dt, ^ftor Wft 4

?

(A) ^'^41 -deMl^d

(B) si^HH iftrra^

(C) <1^1 RKmd

(D) aiHHH

I

^-A
a.

^-B

b. J^Hid4> 1^ ii.

c. iii. -s^ 1^4^ >m"ieii
^■dldchdl

d. , ^TFft iv. cm^i ^

a b e d

(A) iv 1 iii ii

(B) i ii iii iv

(C) iii ii iv i

(D) i iv ii iii
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130. Which is the correct symbol for an
alpha particle ?

134.

(A) o"

■(B)

a^He(C)

0^

0^

(D) 1

131. 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 '

(8) Aufbau Principle

(C) Heinsenberg Principle

(D) Le Chatelier's Principle

132. The maximum efficiency of an
engine working between 110°C and
25°C is

(A) 44.5%

(B) 22.2%

(C) 66.8%

(D) 78.9%"

133. Condensation of vapours is

135.

136.

Which function can be considered as
a sort of degradation of total energy
of an isolated system ?
(A) Enthalpy
(B) Internal energy
(0) 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

a. Liquid junction
potential

b. Limiting current
density

c. Wien effect ii

List - B

i. Rapid increase
of potential

ii. Gel! constant

i. Conductance
at high
potential
gradient

d. Conductometer iv. Salt-bridge

The correct answer is

a b c d
(A) Increase In Enthalpy

(A) iv iii ii

(B) Zero Enthalpy (B) i ii iii iv

(C) Decrease in Enthalpy (C) iii ii iv i

(D) None of these ' ■ (D) i Iv ii iii
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137. ^

"iPU I

0^

0^

(A) 3?T^

(B)

(C)

(D) "^T^fi^ 3TT^

138. ^ ̂ EMF(E) #n

Pb - Hg (a^)|PbS04 (soln)lHg - Pbia^)

(A) e°-°-°5915 ,
2  a,

0.05915, a,
(B) —

r-o 0.05915, a^
(C) E —log-L

^  ag

(D) _0-05915,

139. ^ -dldchdl ̂  ̂ 0.01 M KCI

^ld<4>dl

0.001338 0"^ I 0.01 M KCI

^1^rf^-dld<+dl 0.14114n~^m"^t I

^ 1TR

(A) 1.05 m

(B) 0.01 m

-

-

1

1

(0) 105.5 m
-1

(D) 10.5 m-1

140.

(A) = -^m + (A + B A,^) ,Jq

(B) A,^ = Ap^ _ + B A,^) .^/q

(0) a; = A,„-(A + BA,^)Vc

(D)

141. 3ri^ ■? 3R^
31^ 1m (^<"1 % MMldH % SKI

"I I Mi^dlcll "I
(A)

(B)

(C)
(D)

142. Rnl^lfed ̂  ̂  "ta 3Mch<ui m ̂3^kk
kRb<ui % ̂  ̂

(A) "5™T-Tiwte^
(B) TIR ;j5T (Thermopile)
(C) kWTFft
(D) 3RJRT IsftkOTTFft

143. HI 253.7 nm

% NMiRl ^RT feMI MMI,
^ 307 J 3Rf ^ HI % 1.3 X 10"®

^ WTT I
(A) 1.99
(B) 0.20
(0) 2.99
(D) 1.00
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137. The aqueous solution of sodium
acetate will be

(A) Acidic

(B) Alkaline .

(C) Neutral

(D) Most Acidic

0^

138. For the following cell

Pb - Hg (a^)|PbS04 (soln)|Hg - Pbta^).
The EMF(E) of the cell will be

... _o 0.05915, a,(A) E —log^
^  a.

0.05915, a,(B) ^—iog^

_o 0.05915, a,
(C) E log-2-

(D) -0.05915, a,

139. A conductivity cell has a

conductance 0.001338 when it is

filled with 0.01 M KCI solution. The

specific conductance of 0.01 M KCI

is 0.14114 The cell constant

will be

(A) 1.05 m"^

(B) 0.01

(C) 105.5 m"

(D) 10.5 m"^

-

140. For a uni-univalent electrolyte, thei

Debye-Huckel-Onsager equation

may be written as

(A) a; = A,„ + (A + BA;)Vc
(B) A,„ = a;-(A+BA;)Vc
(0) a; = A,,-(A+BA,,)Vc
(D) None of the above

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

(A) Beer's law

(B) Lambert's law

(0) Grotthuss-Draper law

(D) Stark-Einstejn law

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

(A) ■ Photochemical cell

(B) Thermopile

(0) Potentiometer

(D) The chemical actinometer

143. A sample of gaseous HI was irradiated

by the light of wavelength 253.7 nm.

When 307 J of energy was used to
decompose 1.3 x 10"® mole of HI.'
Calculate the quantum yield for the |
dissociation of HI.

1

(A)

(B)

(C)

(D)

1.99

0.20

2.99

1.00
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144. 2100 - 2500 A

^ (2) % 3ri^rf^ m ^ 1

(A) H^ + Cl^ hv ^2HC1

(B) H^ + Br^ hv ^ 2HBr

(C) 2HBr_h^H2+Br2

(D) SO^ + Cl^ hv ^ SO^CI^

145. ftn ̂ ̂ TT^ 3R^RT-IWhR=+>
ari^Tf^ ̂  ^iw t ?

(A)

(B) NaOH^MJT

(C) HClargiim

(D)

-gRT^TOl^146. 4)(rn :

wmt i

(A) 4'=Sg./e"'^

(B) 4) = Xgie*

(C) (t, = 2g,e-^^'''

(D) it'=Ea/®"''''"

147. %r 3n5^#T 4HiI3!)«C1 #3i^

(A) Ti. = g/[exp(a+pE.)-1]

(B) Tii = gi/[exp(a-pE.) + 1]

(C) r|| = gi.[exp(a-pE.)-1]

(D) ili = g|[exp(a+pE.) + 1]

148. 4)en

^sjrart I

(A) <1..=

(B) <1.,=

f 2jimkT

I  h .
3/2

.v=

r2jcrnkTy'
h' J •V

(C) J^f.V
1, J

(D) <!).=
^27imkT^^'

)
•V

149.

150.

N23T^% "fexi
^Hpild «<sm (a) ̂  W "I ?

(A) a=1

(B) a = 2

(C) ct = 3

(D) cj = 4

^  "t aftr -di^t

I ?

(A)

(B)

(C) 3TTf^^^]^

(D)
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144. Select the photochemical reaction

with quantum yield two (2), on

absorption of light of wavelength

2100-2500 A.

(A) + Cl^ hv ^ 2HCI

(B) + Br. hv ^ 2HBr

(C) 2HBr hv ^H^ + Br^

(D) SO^ + Clj^h^L^SOgClj

145. Which of the following represents a
photochemical reaction ?

(A) Polarization

(B) NaOH preparation

(C) HCITitration

(D) Photosynthesis

146. Partition function is expressed as

(A)

(B) <t. = Zgie"''^

(C) =

(D) ,|. = 2:9/e-w'^^

147. Bose - Einstein statistics expression is

(A) ni = gi/[exp(a + pE.)-1]

(B) Tii = gi/[exp(a-pE.) + 1]

(C) Ti. = gi.[exp(a-PE.)-1]

(D) Tl, = gi[exp(a + pE) + 1]

0yia

0^

148. Translational partition function is
given by

(A) <(.,=
r2itmkT

I  h .

3/2

■V^

(B) ,v
1

(C) <!>.=

(D)

, h^ ;

f 27cmkT 2J3

I  .

f 2;cmkT
[~r)

•V

3/2

•V

149. What is symmetry number (0) value
for Ng molecule, for rotational partition
function ?

(A) 0=1

(B) 0 = 2

(C) 0 = 3

(D) 0 = 4

150. Which one of the following is the '
degree of degeneracy of a particular
level and is equal to the energy
states of an energy level ?

(A) atomic weight factor '

(B) gravitation acceleration factor

(C) molecular weight factor

(D) statistical weight factor
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