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INSTRUCTIONS TO THE CANDIDATES

This Question Booklet is printed in two languages—Hindi and English. Examinees can select any one of the

two languages according to their convenience.

. There are two papers in the State Eligibility Test. The first question paper (compulsory question paper) is
General Paper on Teaching and Research Aptitude. The second question paper is the subject selected by the
examinee. Only one combined OMR sheet will be provided for both the question papers. The Second paper of
optional subject will be given to the examinee at 1 p.m. The code of the second question paper subject selected-
by the examinee should be marked in the OMR Sheet. The booklet number of the second question paper has
to be marked in the necessary entries. The examinee can start second question paper at 1:05 p.m. There are
100 questions in the second question paper (optional subject). The squence of these questions is 51 to 150.In
a combined O.M.R. Sheet, the examinee should mark the answers of the second question paper in the part of
Second Question Paper. The examinee himself will be responsible for marking the answer in the wrong
order. .

. All questions are compulsory. .

All questions carry equal marks. 2 marks will be given for each correct answer. There is no provisions for

Negative Marking.

. On the cover page the number of pages is indicated in the Question Booklet. The examinee should verify that
the requisite number of pages are attached in the Question Booklet, otherwise he/she should ask for another
Question Booklet. - :

6. Read carefully theinstructions given on the Answer Sheet (OMR Sheet) supplied and indicate your answers accordingly.

7.
8.

9.

Kindly make necessary entries on the Answer Sheet (OMR Sheet) only at the places indicated and nowhere else.
Examinee should do all rough work on the spaces meant for rough work in the pages given in the Question
Beoklet and nowhere else, not even on the Answer Sheet (OMR Sheet).

Ifthereis 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,

10. Use of any type of calculator, log table ctc. is prohibited. .
11. Examinees will leave the Examination Hall only after handing over the OMR Sheet to the Invigilator at the

end of the examination at 3:05 p.m.
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52.

53.

54.

(A) F>Cl>Br>1I

(B) F<Cl>Br>]I

(C) F<Cl<Br<I

(D) [>Br>Cl>F

& wE @ o W@ SRd ww §
st e freagar @

(A) Ba< Sr<Ca<Mg < Be

(B) Ba< Sr<Ca<Be<Mg

(C) Ba< Sr<Mg <Be<(Ca

(D) Be < Mg < Ca < Sr<Ba

XeF; o1 H apfd @R €
(A) = TEae

(B) ST=wErHE

(C) i R

(D) T-¥twgfd

A&y wife w1 wdt wA B
(A) O,*>0,7>0,
(B) 0,>0, > 0,*
©) 0,7 >0,>0,

(D) Oy > 0," > 0,

(3)5/2/2022/A

52.

53.

54.

The correct order of Electron affinity is :

(A) F>Cl>Br>1

(B) F<Cl>Br>I
(C) F<Cl<Br<I

D) I>Br>Cl>F

The increasing order of the ionic radii of
the second group elements is as

fo_llows:

(A) Ba < Sr<Ca<Mg<Be
(B) Ba< Sr<Ca<Be<Mg
(C) Ba< Sr<Mg<Be<Ca

(D) Be < Mg < Ca < Sr <Ba

XeF,4 has a shape of :
(A) Square planar

(B) Octahedral

(C) Trigonal Bipyramidal

(D) T-shape

The correct sequence of bond order is :

(A) 0" >0y >0y

_ B) 0,>0, > 0,*

©) 0,'>0,>0,

D) Oy > 0,7 >0,
P.T.O.



55. frefafes & 9 whmr smge & 2

(A) Oy

56.

57.

58.

39.

(B) CN™

(C) Co (D) NO*

KU T sfiwd sl it waem o
w9 ¥ fTEEER € "

(A) HCIO < HCIO;4 < HCIO, < HCIO,

(B) HCIO, < HCIO, < HCIO < HCIO,
(©) HCIO < HCIO, < HCIO; < HCIO,

(D) HCIO; < HCIO, < HCIO, < HCIO

frfafar ¥ @ w9 qde wm

272 :
(A) BF, (B) AlCl,
(C) SiF, (D) PH,

@ e famedi ¥ ¥ 1 S NaOH
& Seftd faem @ pH WM g @@

fawes ®1 w1 wifag -
(A) 12 “(B) 13
(C) 10 (D) 11

Frfafea ¥ 9@ el oS 'mﬁ
IR AE B oGET Hw
(A) SigHg (B) B,;P;H,

(C) ByN3H, (D) SiH,

(3)8/2/2022/A

55. Which of the following species is

56.

57.

58.

59.

paramagnetic ?
(A) Oy
(C) CO

(B) CN™
(D) NO*

The strength of the” following oxyacids

increases in the following order :

(A) HCIO < HCIO; < HCIO, < H.CIO4
(B) HCIO, <HCIO, < HCIO < HCIO,
(C) HCIO < HCIO, < HCIO; < HCIO,
(D) HCIO; <HCIO, < HCIO, < HCIO
Which of the following is not a Lewis
acid ?
(A) BF,
(C)y SiF,

(B) AICl,
(D) PH;
Select the correct option from the

following options for the value of 1

decinormal aqueous solution of NaOH : _

B 13
D) 11

(A) 12
©) 10

From the following select the compound

which is called “Inorganic Benzene™ :
(B) B;P;Hg
(D) SiH,

(A) SigH,
(C) B3N;H,
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60.

61.

62.

i i A f= dfe @ T
2.

.(A)a?{ﬁﬁw‘\raﬁzamaw{&maﬁmz

(B) I UHe aur faeek TEee

(C) Wi aARES qo W HAEEE
(D) difean T o H@ wehe

frfafas ¥ waifus o= a©t d-we®
1 Frmig e frea &1 7 ==
i
(A) 4,

© d,

B) dp_p

©) d,

[Ni(CN), >~ & [Ni(Cl),J2~ & FaH

e & g9y ° e d 9 SN s

w g ? .

(A) @ sl WiigseE @ AkgeRE
&

(B) ¥ HHET: Uigas T SiyHEsE
&

(C) 3 HAY: SHIHE 6 Fagasd
.

D) 3 % SHEeEE T ST

&

{3)S/2/2022/A

60,

61.

62.

Paris green is made by the combination

of the following compounds :
(&) Cupric acetate and Cupric arsenite
(B) Iron acetate and Silver nitrate

(C) Ferric chloride and Ferrous arsenite

(D) Sodium acetate and Ferrous
sulphate
Among the following choose the

d-orbital with highest energy in trigonal

bipyramidal crystal field :

@A) d,

© d,

B) dp_p

D) d,

Among the following which statement is
correct with respect to the magnetic
nature of the complexes ?

[Ni(CN)4]% and [Ni(Cl),]*~
(A) They are

diamagnetic respectively

diamagnetic  and

(B) They are diamagnetic and
paramagnetic respectively

(C) They are

diamagnetic respectively

paramagnetic  and

(D) They are

paramagnetic respectively

paramagnetic = and

P.T.O.




63.

64.

65,

[Ti(H20)6]3+ E ['I‘iCl(Hzo)s]2+ Eafku|
W‘I’: ...................... % [

ITga wE W T wH 3g e @
TS fawey 1 W wifew

(A) & W T

(B) 9Tt wd w0

(C©) @ T fem

(D) dier wd @

o WmEl (@) [Ni(CN),%

(i) Mn(CN)g]3~ @ (iii) [Cr(CN)4]>-

# waee MCN™ fafy grr e 7w ON

feie wheeme afufear o R =t

R oEE wH A FEEER

(A) (@) > (i) > (i)

(B) (i) > (i) > (ii)

(© (i) > (i) > ()

(D) (i) > (@) > (i)

doTRE FReH e e ® e © e

(A) 4d wgH F Ud 4f wEw H
SOl WY ST |

(B) 4f w&l ® Yd 4d wER
JOERAl F W WM

(C) 5d w&wI & Y 4f Fagh H
TeaRAl B WU WM

(D) 4f &5 % Y4 54 HEH T
TAFRA F 9T W

(3)5/2/2022/A

63. The

04.

colour of [Ti(H,0)¢]** and
[TiCI(H,0)5)%* are......... respectively.

Complete the above statement by

choosing the correct answer from the
following : ‘

(A} Green and Violet
(B) Violet and Green
(C) Red and Yellow
(D) Yellow and Red

In the exchange of cyanide ligands
in the metal complexes (i) [Ni(CN),)%-,
(i) [Mn(CN)gI~ and (iii) [CH(CN)g~
the rate of exchange by labelled 'YCN”
in the descending order is :

(A) () > (ii) > (i)

(B) (@) > (i) > (i)

(C) (iid) > (i) > (i)

D) (i) > (i) > ()

The lanthanide contraction is due to :

(A) Filling of electrons in 4f orbitals
before 4d orbitals

(B) Filling of electrons in 44 orbitals
before 4f orbitals

(C) Filling of clectrons in 4f orbitals
before 54 orbitals

(D) Filling of electrons in 54 orbitals
before 4f orbitals




66.

67.

frfafae § @ Fmar s e
TS €9 d 9@ W@ 2 2

(A) 9 T

(B) faafE B,

_(C)ﬁ?{ﬁl’—l'

(D) TR Aifirn

Co,(CO); IWF 1 Iuiefa ¥ alfafe
F TRIGIHORE Wodl d wh serifete
T © | frefafes § € S ceuifewe
T TIT DI
(A) HCo(CO), (B) HCo(CO),

(C) HCo(CO); (D) HCo(CO),

frafafen wem & e wom =t gfd
foq o fomedl § @ WA W RNC
TG A SYGE] e g 9
TEGHEA, FTHOA A TEHE T

ST 2|

(A) Tafesr=a, sfed

' (B) -foer-r, hieew

(C) frwm-grw, foafag
(D) IEIHIHAIE, THT ()

{3)5/2/2022/A

66.

67.

68.

-Among the following which one is

naturally occurring organometallic

complex ?

(A) Zeise’s salt
(B) Vitamin B,
(C) Ferrocene

(D) Vaska’s complex

An intermediate is formed during the
hydroformylation of Olefins using
Co,(CO)y as catalyst. Which one is that

intermediate, choose from the following :
(A) HCo(CO) (B) HCo(CO),

(C) HCo(CO); (D) HCo(CO),

Fill in the blanks in the statement from
the options given below :

“The.................uses  transition metal

catalyst to prepare hydrocarbons, alcohols

and alkenes from.............. gas.
(A) Wilkinson, Inert

(B) Ziegler-Natta, Greenhouse
(C) Fischer-Tropsch, Synthesis
(D) Hydroformylation, Water

P.T.C.
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70.

71.

' (O) s aw® W AfedsE e

72.

(3)5/2/2022/A

[BuyN],Re,Cly & UV-visible o |
15000 9! F oMU TR WA S
Wid (intense) S8 Fra W wwao @
FHROT B % : '
(A) ©—> n*

(C). 5 —> &*

B) &8 » n*

(D) © — &*
frafafem # ® W@ wem w1 =@
HINY

(A) CH, ¥=dmiEel & Mn(CO), &
(B) CH, smedieiiaat & Ni(CO); %

(C) CH ¥Tegiciad ¥ Fe(CO),

(D) CH 3Tgdidime & Co(CO); B

dHreifa qa "R B S w5
R 2

(A) HFSA T9g9 99 SFdm am®
(B) sl fmio e SiieRiew weem

(D) rfis am® qur seem fofor

frdt 95 B og W e wR B
fae swEm fEar W emen ety
TR
@ Bc (B) ¢£cC

© 4 @) lc

69.

70,

71.

2.

(A) CH, is isolobal to Mn(CO),

o.

Intense band at around 15000 cm~! in
the UV-visible spectra of [BuyN],Re,Clg

is due to the energy transition of :
(A) 1> =n* (B) 6 » a*

(C) §— &+ D) m —> &*

Identify the correct statement :

(B) CH, is isolobal to Ni(CO),
(C) CH is isolobal to Fe(CO),

(D) CH is isolobal to Co(CO),

What is the function of hemoglobin and
myoglobin respectively ?

(A)
®B)

Oxygen storage and Oxygen carrier
Oxygen production and Oxygen
storage

©

Oxygen carrier and Oxygen storage

Oxygen carrier and Oxygen

production

Radioactive isotope used for estimating
age of a tree is :
(A). ¢c (B) §C

© §'c D) ¥c
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73.

U HREwd (TG) © ¢

(A) FeHtg.favame & S 1 amEia
IR W UICHS TS AR
i

(B) & i foad gl & WR H
SR ! AUHE A I & HeH
% ¥ H T R W@ @

(©) & wFi o oed den g
el & TURR 6 GO S Ber
% w9 ¥ W e

(D) TR * sftasw 5TIH & UK
T |

+2 U S @ UReERA AR B

74,
i W W A R
(A) Ni*2> Cu™ > Co*2 > Fe'2
(B) Cu*2> Co*2> Ni*2 > Fet2
(C) Fe'? > Ni*2> Cu*? > Co*2
(D) Ni*2 > Fe*2 > Cu*? > Co*2
75, AE-GER WEd @ wE ® e
(A) TEE W
(B) SR Il
(C) ToEeM T
(D) TerR e
(3)5/2/2022/A

73.

74.

75,

Thermogravimehy (TG) is :

(A) Qualitative  and
evaluation of volatile products

quantitative

formed during thermal analysis

(B) A technique in which a change in
the weight of a substance is

recorded as a function of
temperature or time
(C) A technique in which the

temperature difference between a
substance and a reference material
is measured as a function of
temperature

(D) Separation according to molecular

mass of two samples

What is correct order of stability of
complexes of porphyrins with +2 metal
ions ?

(A) Ni*2 > Cu*2> Co™2 > Fet?

(B) Cu™ > Co*™2 > Nj*2 > Fe*2

(C) Fe'2 > Nit2> Cu*2 > Co*2

(D) Ni*2 > Fe™2> Cu™2 > Co*2

Function of iron-sulphur protein is :
(A) Iron storage
(B) Iron transfer-

© Electron transfer

(D) Electron production

"P.T.O."

o




77.

78,
239U

79,

80.

Waﬁaﬁmﬁrﬁqmﬁﬁm
H PEd B :

(A) W& ywE .

(B) =Igswiia W

(C) SHA wv=

(D) TR WOl

WWWW-@W:

AR g-FRE W FHE T L
(A) ™ B) A
(C) U= (D) B:

§ W fiw sAfafem § sar § .

—>[3 239Np ——-—)ﬁ 232Pu-—> Product
(A) 235 ®) 231
(C) 239 (D) 229

THE U FEE TR W OWREW N
WM B g § wfafia @ qwr =@
@ IS w WRD W wEd S
(A) WEH SEsH

(B) K-geieia wwew

(C) gH &=

(D) WM S

IR et § S eR
ﬁm%:
(A) wEHEE
(6)x-mur

(B) y-fom
(D) eina

(3)5/2/2022/A

76. The splitting of spectral lines in the
presence of magnetic field is called :

(A) Stark effect
(B) Quadrupole effect
(C) Zeeman effect

(D) Electronic transition

77. The-number of Lande g-factor for a
molecule with perfect octahedral
symmetry 1s :

(A) One {(B) Two
(C) Five (D) Six

78. Product in the given nuclear reaction is :

239U B N 239Np _B_> 239Pu———) Product

@A) 25U ®) ZlTh

(C) 239 (D) 229Th

79. The process of capture of orbital electron

by the nucleus to convert a proton into
a neutron with emission of neutrino is
known as :

(A) Proton emission
(B) K-electron capture
(C) Neutron emission

(D) Positron emission

80. The radiation used in Mossbiuer

spectroscopy is :
(B) y-'rays
(D) Radiowaves

(A) Microwaves
(C) X-Rays
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81.

82.

83.

84.

TR @ R wew W @ war ®
= 053 A & | S ® el wmen

W B e B ?
(A) 1.59 A (B) 477 A
(C) 0.79 A (D) 053 A

Fieq it § 99 GawE <O § e
(A) TF | IaE=M

(B) 99 &1 IA&HR

(C) 93 =1 Wifderar

(D) 9 &l HIARID]

‘T S99 i WOME i ol @l
W w0 % [0l T @es o1 wed
H IW@M R W@ §, @ Refad wH

arfa® Sl § wH 9 A B 1 9%
FYA garug € :

(A) &9 foagra @

(B) fy=a faga @

(C) ToHe & iy fagra Q
(D) o=t & ufemoiwtor |

M@ Ti B WS P e ¥ 2
A) 654/, 3 3F,

(B) S, 3K 3F,

(C) 83, 3R F),

(D) 55y, S 3Fy

(3)S/2/2022/A

81.

82.

83.

84.

The radius of First Bohr’s orbit for
hydfogen is 0.53 A. The radius for third

Bohr’s orbit would be :

(A) -1.59 A (B) 477 A
(€) 0.79 A (D) 0.53 A
The wave function in quantum

mechanics represents :

(A) A state of the system
(B) Shape of the system

(C) Probability of the system
(D) Kinetics of the system

‘If an arbitrary wave function is used to
calculate the energy of a quantum
mechanical system; the value calculated
is never less than the true energy.” The

above statement relates to :

(A) Perturbation theory

(B) Variation principle

(C) Heisenberg’s uncertainty principle

(D) Quantization of the energy

The term symbol for Mn and Ti are :
(A) 633/2 and 3F2

(B) S5, and 3F,

(C) %83, and ’Fy),

(D) ©Sys; and 3Fy;,

P.T.O.




83.

86.

87.

88.

89.

90.

(315/2/2022/A

(C) NO

(C) i 3RE

frfafen & @ #ie soafe wHa
gfém & 2
A) d>f
©)p>f
ffafes § @ feger 99 w9 2.5
22?2

(A) HCI

B) s—>p
D) 3A - 3T

(B) CO
D) N,
frfafad 5 9 fFw o =1 sifwe
Hwg T & ?
(A) He, |
© G
frafafes & @ ol pr—dn s @
wwd T ?

(B) Hej
D) By

(A) NO; (B) s0%

(C) BO¥ (D) co?

Dsh @B WE H KW ©
(A) XeOF,

©) CU(NH3)6

(B) XeF,

(D) KP(Clg
S: W ¢ ® wuged WA %AW
et F ¥ &9 o v € 2

(A) o, 3 (B) o, 3RE

(D) C, 3R C,,

8s5.

86.

87.

38.

89.

90.

Which of the following electronic

transitions is forbidden ?

A d—>f B) s—>p

© p->f @ AT
Which of the following has the Bond
order 2.5 ? )

(A) HCI (B) CO

(C) NO D) N,

Which of the following molecules cannot

exist ? X
(A) -He, (B) He;
©) G D) B,

Which of the following can have pn — dn

bonding ?
(A) NOj3 (B) SO3~
(C) BO7” (D) COo;5”

The example of Dsh point group
is :

(A) XeOF,
(©) CuNHj)g

(B) XeF,
(D) KPtCl,

Which among the following may be
equivalent operation to S} and ¢
respectively ?

(A) o, and i (B) o, and E

(C) iand E (D) Cj; and C,,

i T e e




»

o

92.

93.

(3)S/2/2022/A

amaﬁ@aafq%ﬁ' et BN §F B
N ,

(A) 4000 — 2500 |-

(B) 4000 — 1300 d=t-!

(C) 1300 — 650 -1

(D) 2500 — 1540 ==t

99 gwive fafeon @t o ewufaa
FEH B WH B T W Wi s

2
‘(A)Tmm’ﬂf'—r

B) & Wi

€) = @y

(D) e @ng

T WaEag wEe % fag gw st
(AG) =1 T HH BM ?

(A) AGéo |

(B) AG = -ve

(C) AG = +ve

(D) AG = 0

11

91.

92.

93.

The fingerprint region in IR séectrdscopy
is :

tA) 4000 — 2500 cm™!

(B). 4000 — 1300 cm™!

(C) 1300 — 650 cm™!

(D) 2500 — 1540 cm

When the scattered radiations have the
same energy as the incident photon, the

scattering is called :
(A) Raman scattering
(B)' Rayleigh scattering
(C) Stokes lines

(D) Antistokes lines

What is the value of free energy (AG) for

a spontaneous process ?7
(A) AG=0

(B) AG = -ve

(C) AG = +ve

(D) AG # 0

P.T.O.
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9%4.

95.

96.

QAT TZehi amwﬁﬁ;ﬁ'aﬁ
Tem fradt st w& S W 93 o
T Co, Co, @1 0, & wW¥ 100°C
T EHIEReT H O o:

(A) P=2,C=4,F=4

B) P=4,C=4F=2

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

D) P=3,C=4F=3

a9 wer & ey § AR B s
¥ 9 S 3WE ¥ 2

'(A)%W?WWW%

(B) WA UF dwRA W PR T
7

©) %mm(eow)-aﬁ SLE
@ Hig = W ogeRd B R

(D) T& HA AT HI FE& q4r M
sl W STl Y WE W U
T €

e, o ot wer @i % fafma

% Wvy WA g ¥, wEen §

(A) «EH
(C) Siveai-F

(B) wHtat
(D) Hewdam

-{3)5/2/2022/A

12

94. Write the number of phases, number of

95.

96.

components and number of degree of
freedom in the system of solid carbon in
equilibrium with gaseous CO, CO, and
O, at 100°C :

(A P=2,C=4F=4

B) P=4,C=4,F=2

© P=2,C=2,F=2

D) P=3,C=4,F=3

Which one of the following is incorrect
about partition function ?

(A) It is a dimensionless quantity

®) Its

temperature

value doesn’t depend on

©

It is reciprocal of mole fraction of
the molecules occupying ground
state (g5 = 0)

(D) It is the ratio of total number of
molecules and the number of

molecules in the ground state

Species, whose wave functions are
symmetric with respect to the exchange
of particles, is called :

(A) Bosons (B) Fermions

(C) Boltzmannons (D) Maxwellons



[] d ..r:

97.

99.

100.

e}

frdt 9@ w1 fag@ aws @@ w1
Zn[Zn?* (@=0.1) || CI” (a=0.1) | Cl,, Pt
S E°(Zn?*, Zn) = —0.76 V @
E°(Cly, CI) = 1.36 V
(A) 212V (B) 0.6V

(C) —-06V
Yool fagm-orruedl & fesd-Toe o<
% oEr fawin ok sl @
Ifoed § W A w1 A fEEE
TEGE W ¥ | Yg WA Feow ©

(A) Wld 9w

(B) W=w@m y9E

(C) dYah HueHd JHE
(D) S-EHE® 99"

(D) —2.12V

Qd fegils =1 W 99 %.:
A) Q! gl (B) ©H2
(C) T (D) © a-l

25°C W HCI, CH;COONa, @l NaCl
F I T W JodiRr A (A
WA 426.1, 91.0 T 12645 cm?
ohm! equ! ¥ | CH;COOH % fag
Ay I AE B :

(A) 391.6 cm? ohm™! equ~!

B) 390.6 cm? ohm! equ-!

(C) 389.6 cm? ohm™! equ™!

(D) 388.6 cm? ohm™! equ!

(3)5/2/2022/A

97.

98.

99.

100,

13-

The EMF of the cell :

Zn|Zn?* (@=0.1) || CI” (@=0.1) | CL,, Pt

when E°(Zn?*, Zn) = - 0.76 V and
E°(CL, CI') =136 V

will be :
(A) 212V (B) 0.6V
(C) —06V D) -2.12V

According to the Debye-Hiickel theory of
strong electrolytes, an ion moving in an
atmosphere of oppositely charged ions
experiences a drag. This effect is known
as :

(A) Asymmetric effect
(B) Concentration effect
(C) Electrophoretic effect
(D) Inter-ionic effect

The correct unit for the cell constant is :
(A) Q1 eml B) cm?
(C) cm™! D) Qcm!

At 25°C, the equivalent conductances at
infinite  dilution (A, of -HCI],
CH;COONa, and NaCl are 426.1, 91.0
and 12645 cm? ohm! equl
respectively. The A, for CH;COOH is :

(A) 391.6 cm? ohm™! equ!
(B) 390.6 cm? ohm™! equ~!
(©) 389.6 cm2 ohm™! equ™!
(D) 388.6 cm? ohm™! equ~!

P.T.O.



101.

102.

-103.

TRl THEAE fF @7 w=@veg

THIE ARl W #wEr fae
oA THA T 7

(A) Teavenm fagra

®) e R

(€) =i fHgr

(D) fear-wher fogrn

AYIR M, § M, a1 ofw enfves
T o[ ¢ a J 3] REnE Ad
B % d9 v e win = ¥

i

1/2

M, +M,

A) Z= O'[S‘ERT( M,

(B) Z=c[gxRTI(M, +M,)

M,+I\42]"”2
i

M
)"”2

©) Z=¢’ {SnRT(

MM,
M, +M,

@) Z=o [SnRT[

{3)8/2/2022/A
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101.

102,

103.

(©) Z= o2 [SnRT(

Quantum yield of a photochemical

reaction can be increased by :

(A) Decreasing temperature

(B) Increasing wavelength of light
(C) Decreasing light intensity

(D) Adding an inert gas

Which theory can explain unimolecular
reaction ?

(A) Lindemann’s theory

(B) Bodenstein’s theory

(C) Stern Theory

(D) Debye-Hiickel Theory

Collision number between two molecules
having molecular masses M, and M, and
mean of the molecular collision diameter

o for reactant A and B can be given by :

172
(A) Z=¢c [SRRT(%%H

1¥12
(B) Z=c[$xrT](M, +M,)"?

M, +M, J- 2

MM, /]
172
]J

MM
2 1°¥°2
= 8

([.)) Z=c [TI:RT(. M,




104,

105.

106.

(3)5/2/2022/A

FIORE SFEA F HUI B AN B
2

(A) 1 HHRR 9 200 X dF

(B) 200 TR | 500 AR qF

(©) 0 @ afys ¥ 01 T
GE?

(D) 500 TR | 1200 FHiR @6

FE-Yew fAm % oErR hiw
TGRS O & ThT & ol gis
sifierds B o

(A) Al stEd
(B) Na® a9

(C) SO, ~ &rMA

(D) PO,3- 3@A

¥ (BET) W99 §1 WEG@ Qe
EIGERCE S

(A) EIEE AR Eb‘r T Y
(B) feuwdtm sfueioer 1 g<im &

(9] ﬂ@ﬁﬁﬂ sifteiigor #1 g &7
(D) fowwdta sifueiver 1 y<&iw smaw

15

104. Particle size of colloidal state is :

105.

106.

(A) 1 Nanometer to 200 Nanometer
(B) 200 Nanometer to 500 Nanometer
(C) > 0 Nanometer to 1 Nanometer

(D) 500 Nanometer to 1200 Nanometer

According to Hardy-Schulze rule, for
coagulation of ferric hydroxide sol, the

best coagulating agent will be :

(A) AI*™ ions

(B) Na* ions

(C) SO, " ions

(D) PO ions

BET isotherm is used to calculate.............
adsorption.

(A) Surface area of monolayer

" (B) Surface area of double layer

(C) Surface area of multilayer

(D) Surface charge of double layer

P.T.O.




107, T] Fqgapeemeeeeseens 1 A THE YA
T FH w fd e s ® )

108.

109.

(3)5/2/2022/A

(A) 2d cos 6 = p), THeh HiftsEwT

(B) 2d sin 8 = n), fFRa & ST
SUSEE I o e e i

(C) dsin 0 = 2n), U wifesdml =

S

(D) 2d sin 6 = nA2, T =i

(A) sdaTE; 1.1 eV
(B) wEw; 0.0 eV

(C) F=Ier®; 6 eV
(D) Sef=mers; 6 eV

(A) v fifag wged (HCP)
(B) w&® wfsd g (FCC)
(C) %@ wfza =" (BCC)

(D) W A

16

108.

109.

Bragg’s law is.............. and is used to find

(A) 2d cos 6 = nA, type of unit cell
(B) 2d sin 6 = n), perpendicular

distance between pair of adjacent

planes of a crystal
(C) dsin 6 =2n), volume of a unit cell

(D) 2d sin @ = nA2, angle of diffraction

Diamond is an excellent............. with a

band pap of...............

(A) Semiconductor; 1.1 eV
(B) Insulator; 0.0 eV

(C) Insulator; 6 eV

(D) Semiconductor; 6 eV

Sodium chloride crystal is an example

(4] SR structure.

(A) Hexagonal Close Packing (HCP)

(B) Face Centered Cubic (FCC)

' (C) Body Centered Cubic (BCC)

(D) Simple cubic




110, 3% foreht ages & 103 PR 9 104
FUNR A geq el ® §ewm WHE
A, @ wew sliwm R (M,) T
WR Sfwa SR (M) @ WH S
U

(A) 1800 T 5500
(B) 5500 Tl ~ 9200
(C) = 5500 @eir 1800

(D) 3600 7= ~ 7800

-111.ﬁ1=11%fﬁ§ﬂz?rﬁ1a;m=rmfaﬁaq_:

—

NHMe
2
Me

H

Qo -Illlu-

(A) (IR, 25) () THgA
B) (IR, 2R) () THiET
() (IS, 28) () TR

(D) (1S, 2R) (-) THTET

(3)5/2/2022/A

110. In a polymer sample if 10 molecular
mass and 10% molccular mass polymefs
are equal in number, then number
average molecular weight M, and
wéight average molecular weight M,,

will be respectively :
(A) 1800 and 5500
(B) 5500 and ~ 9200

(C) =~ 5500 and 1800

(D) 3600 and ~ 7800

111. Write the name of the following
compound :

NHMe
. .
Me

H

myted —

o

(A) (1R, 2S) (—) Ephedrine
(B) (IR, 2R) (-) Ephedrine
(C) (18, 28) (-) Ephedrine

(D) (1S, 2R) (-) Ephedrine

17 P.T.O.



112. frafafen ¥ A Sigr enfafaslt fifem | 112, Which of the following is a pair of
TAEEEt § 2 diastereoisomers ?
0 O
( A) A,"”” -qa ( A) A""q‘. and
Ar ’COOMe Ar "COOMe
0 O
Ar COOMe Ar COOMe
' O . 0O
(B) A%”, . T{a (B) A.,%’ . and .
Ar COOMe Ar COOMe
O 0
Ar® — COIOMC Ar¥ COOMe
0 0
© A ks © A and
Ar COOMe Ar COOMe
AN AN
A “COOMe AS “COOMe
(D) T (A) 3R (C) (D) Both (A) and (C)
113, frefafer dfe & @ fafeg | 113. Write the name of the following
compound :
HOOG , , oH-
H - OH
oH COOH
(A) (28, 3R) () TWRF -
(A) (28, 3R) (—) Tartaric acid
(B) (2R, 38) (-) =fi® ona L
(B) (2R, 3S) (-} Tartaric acid
(©) (28, 38) () WhRF e o
. (©) (28, 38) (-) Tartaric acid
(D) (2R, 3R) (+) TR < -
. {D) (2R, 3R) (+) Tartaric acid

(315/2/2022/A 18



115.

116.

1, 2@3@4‘&3% woe: e fom
a8 ?
(A) TR
(B) fomifte
(C) TR
(D) foacia
e 1,4-St-=afe SRR H
fog W R e
(4) Rgw-de @
(B) TH-IR
(€) == Wi
(D) e wH
frefafen ofafean & SOR/AERl #
fafeq -
‘ O (i) EtMgBr
PhYJ\H G H,0°
i;
~un OH
Ph \l)\....n
Et
Me
H OH
Ph \‘/!{un OH Ph quul—{
Et
Me major Me minor
OH'
Ph it OH Ph j*m}-]
Me rnmor Me IE':tleT

(3}5/2/2022/A
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114.

115.

116.

2-di-

conformation 1,
fluoroethane predominantly exists ?

(A) Antiperiplanar
(B) Synperiplanar
(C) Anticlinal
(D) Synclinal

In which

The most stable conformation of Cis-1,4- °
di-t butyl cyclohexane is :

(A) Twist-boat form
(B) Half-chair form
(C) Chair form
(D) Boat form

Write the product(s) of the following

reaction :
0

Ph (i) Et MgBr
H (i) H,0™
Me
H
Ph \*“" OH
&) o
Me
OH
Ph il H
Me
H ' OH
Ph \‘/k'" OH  Ph_ oy
(C) Et _ Et
Me Major Me minor
H OH
Ph wm OH |, Ph ot [
D) Et Et.
Me minor Me major
P.T.O.

-




117. WHifesar %1 FFE Hisd ¥=ige | 117. Which model of aromaticity is best for

BRGIHET TTﬁWﬁﬁ Feoran % @A predicting kinetic stability of benzenoid
% o wddw ? 2 hydrocarbon ?'

(A) Y Hiew (A) Hardness model

(B) ¥W-9RK Hisd . " (B) Hess-Schaad m;)del

(C? 3#37? Hied | (C) Herndon model

(D) Fi~prRe-diEe Hied (D) Conjugated-circuit model

18. Frefefem & @ wF@ Sier TAAfe | 118. Which of the following pairs is

27 : aromatic ?

w E)eD)- N e
o O-~0 o 0=
0D | eD-mOr
o (Ol | o (Orwd

’ ‘ (3)5/2/2022/A 20




119. Frefafeq ofafeal &1 T@T SR | 119. Write the chief product of the following
fofe: reaction :

F

! F
: (ii) Benzene (ii) Benzene
B B _

r T

/ll\ Cl\
| (B)\ '/ (B)\ _/
| 7 N 7 N

© (L1 © (11

| 120. frafafeg § | S SEmedd it | 120. Which of the following carbocations is

.! for ¥ 2 most stable ?

|

j (A) (CH3),C* (A) (CH,),C*
(B) CH, = CH - CH,* B) CH, = CH - CH,*
(©) CHCH* (C) CgH,CH,*
D) CH, = CH* . (D) CH,=CH*

(3)5/2/2022/A 21 P.T.O.
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- 121, F=fafea sifafean ¥ 9e9 sqg oFan
2

R™*COO° +BrcN —»
(A) RI4CN
(B) RCN
(C) RCOOBR

(D) RCOOH

Hied-wed Ufaaym  sfafear &
TEfeed d TEgEAN® e (HCD =
Y FA F FEd ©

(A) waT-ghe st
B) focwim-sm sfafwar
(C) ﬁarﬂ arfafsan

(D) ewe st

122.

frafafen & @ = afafen o
UfesERe A wEH N AR o-wEgeH
T e ¥ wEm wW ¥

(A) iR sffsRar

(B) Aaem srfafwan

(C) ==t stfyfsran

(D) teer affinan

123,

{315/2/2022/A 22

121.

122,

123,

The main product formed in the

following reaction is :
R“CO0° + BrCN —>

(A) RIMCN
(B) RCN
(C) RCOOBR

(D) RCOOH

Friedel-Crafts acylation reaction with
nitriles and hydrochloric acid (HCI) is
called :

(A) Houben-Hoesch reaction
(B) Vilsmeier-Hack reaction
(C) Pechman reaction

(D) Napieralski reaction

Which of the following reactions uses
aldehyde or ketone usually not having
o-hydrogen ? |

(A) Perkin reaction

(B) Knoevenagel reaction

(C) Stobbe reaction

(D) Aldol reaction




(i) Bu,CuLi
—_—

(i) Me,SiCl
Me (iii) M0, H'

0
&) dm
Bu
HOt ;Bu
Me
Bu
. © @_ -
. Me
gji

B

€

Me

D)
Bu

(3)5/2/2022/A

23

124. Write the product of the following

reaction :

(i) Bu,CuLi
—_—
(i) Me,SiCl

Me (i) H,0,H'

g}o

(A) Me

Up:o

u

any

S

O Bu

(B)

P.T.O.




125.

126.

{3)S/2/2022/A

frafafas sifufea =1 see fafag

(\I/\ HIO,
0o ——
' OH
"“OH
OH
o (L
OH

(© oHc N CHO

D) HOOC/WCOOH

frafafaa ¥ @ S fyeds s
TE % WewA A v # WE A
o E ?

(A) /RN THifer TrergRs

(B) FEH=IFITANES

(C) Tert-TsfigIeiie

(D) SEERGNRH

24

125.

126.

Write the product of the following

reaction :

O: HIO,
QO —
aOH
OH
o (L

OH

(©) oHc -~ CHO

(A)

D) HOOC/\/\/COOH

Which of the following is not used for

protection of the amino group ?
(A) Trifluoro acetic anhydride
(B) Carbobenzoxychloride
(Cj Tert-azidoformate

(D) Dihydropyran




127. frafafem afufea 1 s fafex

0
(i) PhLi
_._+)
NN (i) H,0
l
Me

(A)

Ph OH
- _‘“\\“ Me
B) 1\11
Me
Ph
‘\\\OH
N ““l\“ Me
© ™~
I
Me

(3)5/2/2022/A

127. Write the product of .the following

reaction :

O
e
(i) PhLi
N (i) H,0"
[
Me
OH
Me:
(A)
OH
ot Me
(B)
Ph
\\OH .
‘;\
o Me
©)
|
Me

25

P.T.O.
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i

128. Fretfafed o | @it sfeifaad
Tpfah 1 ¥ IO B4 ue SEE

T W TNE A § 2

@)' \({

<

< Iy,
)
=

(B) ,%—/
Me

HN” O
©

Me__’\\“\“‘

Me

HN™ "o
D)

(3)5/2/2022/A
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128. Which of the follovﬁng auxiliary is

prepared from naturally occurring amino

acid ?

0
HN)ko

@ A

Me Ph
0
HN)kO

(B) /%—/
Me

Me

HN O

-

©

Me__—-"\\\“‘

Me

HN™ "0
D)

-

Me Ph



129.

130.

131.

Frfeia ¥ - aqﬁ;ﬁ.z,é-
T2 =R A affE O -
TR Sefed wEW ?

(A) & KMnO,

B) L, CGHSéOOAg

(C) ifafiem gAieES

D) L, CH,COOAg W& AcOH H

turREREE (RCoCl), fafemm gR-tert-

sl tefitan TEERe W S
¥ _78°C W Fefie FH W IAR &

T
(A) RCH,0H ~ (B) RCHO

(C) RCH, D) RCOOH

e sfaEaRl @ g
STRaH  FRIFIER, (4n + 2)m TR
dfen T T 9 R W
. - e T B G
Bl |

() TR g T

®) fomepoit e FAO

(C) Tomeufdt aen fermep

(D) WU we Tt

(3)8/2/2022/A

129.

27

130.

131.

Which of the following reagents will
react with 2, 3-dimethyl-2-butene to

produce trans-diol ?

" (A) Alkaline KMnOy

B) I,, CgH;COOAg

(C) Osmium Tetrac;xide

D) I, CH3COOAg in aq. AcOH
Acylhalide (RCoCl) on treatment with
lithium tri-tert-butoxy aluminium hydride
in digiyme at —78°C gives :

(A) RCHZOH (B) RCHO

(C) RCH,4 (D) RCOOH

According to Woodward-Hoffmann rule

for electrolytic reactions, (4n + 2)m

~ electrons conjugated system will undergo

thermal and photochemical cyclisation

reaction by.....cevsee- process respectively.
(A) conrotatory and disrotatory

(B) disrotatory and conrotatory
"(C) disrotatory and disrotatory

(D) conrotatory and conrotatory

P.T.O."

ak



132. Frefafee afwfear
COOMe

. |
@ * @ _A"*COOMe
COOMe COOMe
(A) [2 +2] 991 AR
(B) [4+ 2] TG AT
(C) {6+ 2] THT ATHF

(D) [8 +2] T AITH
133. frefafea efafen 2 -
soolcee
AN
(A) [3, 3] FmRifes Tifamar
(B) [3, 5] fomEifve T
(C) [5, 5] Formgifuss fe=m
) [1, 5] femrifes gAfdmara
134, fiS NaNH, @ @9 100°C W 7f¥®
TR whreantig ofufear # oFrlR a R
2
(4) 2-uEfaREd
B) 3-ufFitREH
(C) 4-urIfuREm
(D) 3-TAFAIRER am 4-ufmifufEs

"(3)S/2/2022/A
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132. The following reaction is :

COOMe

0.

COOMe COOMe

(A) [2 + 2] cycloaddition
(B) [4 + 2] cycloaddition
(C) [6 + 2] cycloaddition

(D) [8 + 2] cycloaddition

133. The following reaction is :
T
a2 -0
(A) [3, 3] sigmatropic rearrangement
(B) [3, 5] sigmatropic rearrangement

(C) [5, 5] sigmatropic rearrangement

(D) [1, 5] sigmatropic rearrangement

134. Pyridine nucleophilic
substitution reaction with NaNH, at

100°C to form :

undergoes

(A) 2-aminopyridine
(B) 3-aminopyridine
(C) 4-aminopyridine
(D) 3-aminopyridine and
4-aminopyridine

2 coom '

3T "



135, Freffen iR @ SER (SR

136.

= fafee
m KMnO,
_
ZN
(A) AT ova

B) 3, 4-TafEm eEwEiweS oA

(© 2, 3-FfER SEwEiEias T

(D) 8faw s w3, 4-RIREH
S 3

W # fdw qon goEE wET B

A Tofl § T wE AHEA B BEd

5. | .

(A) SRR

. (B) Enfiedsm

(C) fasdisor
(D) afeerdwam

137, frfafen Al § HFE TH wER

2?7 |

(A) o-WEH
(B) W

(C) o-fafaiia
(D) Temr

(3)5/2/2022/A
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135.

136.

137,

Write the product(s) of the following

reaction :

Xy KMnO,
—>
=N :
(A) Phthalic acid
(B) 3, 4-pyridine dicarboxylic acid
(C) 2, 3-pyridine dicarboxylic acid

(D) Phthalic acid and 3, 4-pyridine

dicarboxylic acid

The process of changes in the physical
properties of secondary and tertiary

structure of protein is called :
(A) Deproteination

(B) Depeptidation

(C) Denaturation

(D) Destabilization

Which of the following terpenes is a

ketone ?

(A) a-pinene

" (B) camphor |

© a—terpineo_l

(D) ‘limonene

P.T.O.



138, Yo ¥ Gz B WP 13C

139. & e G, W frefatem

(3)5/2/2022/A

NMR @%ed ¥ frat fame So &)
T2
&) e ®) W

(€ i3 D) =«

IH NMR @1 5999 ®Fga erl wia
FA R, WG M OF 7
IH NMR & : 7.78 (d, J = 8.0 Hz, 2H),
6.81 (d, J = 8.0 Hz, 2H),
4.12 (g, J = 7.1 Hz, 2H), 2.40 (S, 3H),
qar 125 (¢, J =171 Hz 3H)
Ms : M/z 164

OCOCH,

/©/

CH,CHZO

OCOCH,CH;

U

COCH,

COOCH,

CH3CH2

30

138.

139,

How many signals are produced in the
proton-decoupled 13C NMR spectrum of
ethyl phenyl acetate ?

(A) Five

(C) Eight

{B) Seven
(D) Ten

What is the structure of an organic
compound that exhibited the following
IH{ NMR and mass spectral data ?
IH NMR & : 7.78 (d, J = 8.0 Hz, 2H), .
6.81 (d, J = 8.0 Hz, 2H),
4.12 (g, J = 7.1 Hz, 2H), 2.40 (S, 3H),
and 1.25 (t, J = 7.1 Hz, 3H)
Ms : M/z 164

ol

CH,CH,

OCOCH;

COCH,

ol

CH3CH20
COOCH,

o

CH3CH2

o LI

OCOCH,CH,



—_— - w. . &

140.

141.

142.

143.

frafafem  Afel ¥ Q¥ TR =
ﬁw_ﬂﬁ >C=0 -3 g
(1) @nfr 2 '

0 0
@A) ﬁ\)o (B) é
’ s
O 0
© &1 o - D &o

QeI S, AERenT Seatar
ﬁmﬁl’ﬂﬁﬂ‘qﬂ

(A) 200 nm - (B) 100 nm

(C) 400 nm (D) 10 nm

Wﬁﬂg@ﬁ'@‘lﬁm..mm
Fa & TE 4l ?
(A) 1981 .
(C) 1986

(B) 1991

(D) 2001
et = wwfewa &1 e =
% WA § e W wE@ ® ?

(A) T W9 TR
B) FT-saw@ Serad

(©) Xeray faadn Tt

(D) X-ray Shrdifd wagrenidt

(315/2/2022/A
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140.

141.

142.

143.

Which of the following compounds will

have lowest >c =0 stretching

frequency band (cm™) 7

O

9]
(A) @0 ®) é)
o
0 O

© [ :0 (D) 0

The smallest cellular lifeforms, the
bacteria of the genus Mycoplasma are

around the size of :

(A) 200 nm (B) 100 nm

(C) 400 nm (D) 10 pm
Carbon nanotubes were discovered by
S. Lijima in :

(a) 1981 (B) 1991

(C) 1986 (D) 2001

Crystallinity of nanomaterials can be

studied using :

(A) UV-visible spectroscopy

(B} FT-IR spectroscopy

(C) X-ray diffraction technique

(D) X-ray fluorescence spectroscopy
P.T.O.



1}

144.

145.

146.

fpfag-vea gdfisor &1 W WSy
2.

vmax

@A) V= 1+X,./[S)

— vmax

® "TK,+[sk

- [Sly
© T Katsh

_ vr—naX'[S]o
D) "X _+K,/[S,

wRE favs offtas w1 & AR ghE
g aigel ¥ A S g

(A) ﬁm Li* e Cs*

(B) faeat Nat werm Cs*

(C) fasiwat K* @enm Cs*

(D) fastwa Nat aen K*

“yartE Wi feae gaNe ] 9
22

(A) 97, ¥d, & @@ CO,

(B) 431, Y& W SO,

(© 91, ¥, wew @ SO,

D) o, #e W CO,

(3}8/2/2022/A
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144.

The correct expression for Michaelis-

Menton equation is :

A) Yo —max
1+K,,/[S]

vmax
® = K, +[s],

[Sly

. (C) v_Km+[S]0

145.

146.

_ VmacSly
D) "X +Ky/[Sl

Cyanide bridged molecular cubes mostly
bind to alkali metals selectively within

the cube interior :

(A) especially Li* and Cs*
B) especially Na* and Cs*
(C) especially K* and Cs*

(D) especially Na* and K*

“Chemical smog” is formed by the

combination of :

(A) Smoke, Dust, Fog and CO,
(B) Smoke, Dust and SO,

(C) . Smoke, Dust, Fog and SO,

(D) Smoke, Fog and CO,
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147. Heroin molecule contains :

(A) 2= bonds (B) 4n bonds

(C) 6m bonds (D) 127 bonds

148. Which one of the following is Jalse in
Lipinski’s rule for bioavailability of a

drug molecule ?
(A) Molecular mass less than 500
"(B) log P more than 5

(C) Hydrogen bond acceptor groups less
than 10

(D) Hydrogen bond donor groups less
than 5

149. Primary ammonium ions can bind to
crown ethers, especially 18 crown 6 via

formation of -
(A) 2 H-bonds
(B) 4 ﬁ-bonds
(C) 3 H-bonds
(D) 6 H-bonds

150. Which of the following is nor a volatile

organic compound ?
(A) CCl, (B) CH,CI,

(C) CHCl, (D) CH;COOH
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