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1. 9% aRM dd 3ded #H Udd U T AT-aeT ST & YR R 30H Ay
qliem & fov sl fear o &1 afe 9 eAR fasoe & seEr smfEe o
FEL T & Al 3T 3rafar e Y et

You have been called for the written test based on the online data furnished by you in the web application in

respect of your qualification. If you do not possess the required qualification as per our advertisemeht,'

your candidature will be rejected.

z.qa%@ﬁftﬁﬁama:mm%@ﬁqﬁaﬂmm%maa@%%mﬁ
g, T3 O had Ueh 3EEIY 9 T GET g

The written test will be of objective type based on the qualification prescribed for the post with four answers

indicated, of which only one will be unambiguously correct.

3. 9% & 3W & & AT T HUANR FER-qRdH & Tweh|
A separate OMR answer sheet with carbon coated copy will be provided for answering the Questions.

4. HT9HI, IR-GRETH F BU aw eieel F 38R, Adyee Tl & sieEe 9
HTANR IT-RTH & HfOT 3faer 1 3iferd a0 @E 30 F 9397 6T B
You have to select the right answer by marking the corresponding oval on the OMR answer sheet by
blue/black ball point pen as pef the instructions given in the answer sheet.

5. UedF U HT AR 3F gl g el 30 & AU U HOTeAF 3 giar &
Each question carries four marks. Wrong answer carries one negative mark.

6. U% 9 & AT 3 3a% a1ad A S|
Multiple answers for a question will be regarded as wrong answer.
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16.

URA-UT 50 gEIve Wl @ YFd URA-JREAH F FT 7 T

The Question paper is in the form of Question Booklet with 50 objective type questions.

. UREA-GIEAHT H YT FAH TUT 310:13%6-&1% TS &9 F Sof h

Enter your Name and Rolt Number correctly in the question bookiet,

. G-I & U IO @Al R FRd AW Sy INTHINN . IIR-gREAE H Ry v

e WY fo@r aer arfevl

Question booklet code printed on the top right corner should be written in the OMR answer sheet in the
space provided.

FTAFR FTR-gReas # welr fafSear Aefyaeh wmr & s age 9 & & & ae
2y

All entries in the OMR answer sheet should be with blue/black ball point pen only.
qfreqr gier o ordete & 3ufeafy o & 3nyat gla-RRee ¥ gTarsi s a@ifgu|

You should sign the hall ticket only in the presence of the Invigilator in the examination halll.
fafea e gexiare §fd & e FA, FaFoel, ANSA Bld_ddl 3y sdFelias
ST, WToY-TEads, Ale 3 ae A seafa ag & s

Computers, calculators, mobile phones and other electronic gadgets, text books, notes etc., will not

be allowed inside the written test hall.

TS e W B SO R IS £ e e S s A < s B I A | =

AR sex-efte, Bfiares w1 919 gur qudl 9fd sn9s gre |

On completion of the test, tear the OMR answer sheet along the perforation mark at the top and hand

over the original OMR answer sheet to the invigilator and retain the duplicate copy with you.

geeT-giedeT 31590} 37U 9 W@ TFd gl

o

The question booklet can be retained by the candidate.

qieT & YU G & R FEATAAT 1 e gl oiss & AT F6l g

Candidates are not permitted to leave the examination hall during the first hour of the examination.
3Tl A WETPR 8 THgHNEHAERE-gd R & e @ fafed gl gerg
STt & 3R geficehR & s & 3TUR O¥ € g3 fohdr Sreer|

The written test is conducted only to shortlist/screen-in the candidates for interview and selection will be

based on the performance at interview only.
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Which is not used as a neutron moderator ?

a.  3wrse/Graphite b. s 9Tt/ Heavy water
c.  IRFEFH/Beryllium d. $HafAra/Cadmium

RATvES Bt i smadt vafr F e Rumsrart S s 29

Which pair shows a deviation from the periodic trend of atomic radii
a. Sm, Tm - b. Eu, Yb ¢. Nd, Ho d. Gd, Lu

frafafaa & @ frest afedr aw fagzamr £2/Schottky defect exists in

a. NaCl b. Zn8 c. AgBr d. 39d%a |#/All of the above

[Cu(NH3)4][PtCly] and [Pt(NH;)4][CuCly] fFetd Semexor £2
[Cu(NH3)4][PtCls] and [Pt(NH3),][CuCls] are examples of

SY=T FATagaar/Linkage isomerism

IUHEEATST HATEGIFA/Co-ordinate isomerism

3qsgHars [Pufar wAETaar/Co-ordination position isomerism
AT FATGYSA/ lonization isomerism

.................... & FROT el HUgea F FAREET R w2

Fluorocarbons are stable towards hydrolysis, due to the

FARF T 39U/ Presence of fluorine

a.
b, d 3ifseat & spaiEufa/Absence of d orbitals
c

. adw b a=i/Bothaand b
d.  a #R b=t aEF /Neither anor b

UF Uicas frveer &1 9fasq bee TR &7 & mﬁmﬁamwmﬁm

frear 87

A metallic crystal is having bec type stacking pattern. What is the volume percentage of

occupied space in the lattice?

a. 68% b 32% c. 74% d. 39ged # ¥ vw ot 7€/ None cf the above

U FEHATA AU 7 HToied TRATT SFATT Sl 37
In a centrosymmetric molecule, the only allowed transition is

g >u b gdg ¢ udu d. 39gFa & & us o FE/None of the above



8. Fe=fafeg & 9 Aroy fAv e 89 Turdisor Fai Seaad gef?
The crystal field stabilization energy will be the highest for

a. CoR" _b. Co(NH3)s™"
c. Co(CNS)> d. [Mn(H,0)]*"

9. YAu ¥ o SRRl TF (ny) EHRT § 30 FAEAEE FIA-AT &7

Which isotope is produced by an (n,y) reaction starting from 7 Au?

3. PAu b
o Ay ‘ d. ﬂ’l_ﬁjﬂ%’ #F ¥ v #7 7€/ None of the above

10. g ¥ ared deawgnear &1 dffeal@a ED = -(201“2)/1“6 - S
yfafaftea &war &l

In the expression for van der Waals interaction ED = -ap)r® ; ‘o’ represents

gareT ey maer/Effective nuclear charge
faega-Fomeasar/Electronegativity
yavfigar/Polarizability

39dFd # @ va o w¢/None of the above

oo o

LL 183@&3‘@%@%}?%%@@:@ NaFe(CO), # “ ”a:rﬂ—aﬁmﬁ?fﬁl

Determine the value of “n” in Na,Fe(CO), considering the 18 electron rule

4. A @ 6.3 =

12. T Oid FEifee F g d e € & 1T 9eg-31§US gl S g
In a metal carbonyl, back bonding happens between the metal d orbital and the

CO & fasar 3iffes/Sigma orbitals of CO
CO & Pi 3ffdes/Pi orbitals of CO

CO & fg7aT* 3iffdca/Sigma* orbitals of CO
CO & Pi* 3ffdea/Pi* orbitals of CO

A0 o P

13, Brefafee sfafEant & & fFas sda-aes gfas ey #§ FHaier aniAd =6l g7
Which one of the following reaction does not involve syn-addition to carbon — carbon
double bond?

a. 0s04 R grEeEaaes/Hydroxylation by OsOs

b. W 3Far & @y varedEor/Epoxidation with peracids
e. 3ffFdPREIeE/Oxymercuration

d. g@Wﬁ(Hydroboration




14. F=afaf@a &1 30 36T afFd &F ged & H cadiedd SIfav|

Arrange the following in the increasing order of their acidic strength?

14
e

16.

OH
OH
\
[ NO; 1. O:N = NO,
OH
OH
111, cl v. Cl
a. IV<I<I<II b T I8 ]
e Welll<Il<] d. I<I<II<IV

WA A SEANE WEFdanded § I9d UH Py & (Bfaw w@aege @feq) e
FATGIEr & glell HHT g7
How many number of isomers (including stereo isomers) are possible for a compound
with general name dimethyl cyclobutane?

a. 4 b 5 €. 6 d.7

fFfl dehe & AR FEgeAd & U qur FAET SOR QU ugEd Eedw
................. gl

The reagent used for the catalytic hydrogenation of an alkene as well as for
homogeneous catalysis is

a. Pd/C b. (PhsP);RhCl c. PtO; d. ¥ fa&e/Raney Nickel

17. Tr=faf@g & gesQ v Fefda sia-ar 87

Which of the following is the most stable carbocation?

®© @
. HsC—CH, b, HC=C
@ @



18. Brfafe st F & frosr afiye et Feeaer 87

Which of the following molecules have significant dipole moment ?

SH CN o OH
S i Ty
r S
I. SH I[I. CN nr.  Cl Iv. OH
a. I az/and IV b. Faa/Only 11
c. Iaar/and III -.d. [ Far/and IV
19, i & T FEEET s =
The structures given below are
CHa, CHs,
H H H CHs;
H CH; H H
H H
a. TATGIT agi/not isomers b. g&dt/conformers
¢. yRf¥ewd/enantiomers &_d’J TTasTens gATEdd/structural isomers

20, Breafag # ¥ S v FEEataE 3Fd # TET IaEad & &9 # aRafdd & &
T el [ =6 &7

Which of the following is not a useful method for converting a carboxylic acid into an
ester derivative?

a. RCOOH + CH,N; g2 #/RCOOH + CH;N; in ether
b. RCOOH + (CH3),C=CH, 4T 3Fd 34
RCOOH + (CH3),C=CH, and acid catalyst
¢. RCOOH + wdsifar gar 3 3euda + 35A1(-H,0)
Ethanol and acid catalyst + Heat (-H>0)
d. RCOONa + (CH3);C-Br



21. Trfaf@a 3f@fF & ggafav Jur 19 a8

Identify and name the following reaction.

g /N

PPh;, Base
- —
(T
H

FersfaeR wfafear/Staudinger reaction
b. fafesr AR/ Wittig reaction

c. FEG-Mfear sfAfRar/ Wurtz-Fittig reaction
d. fefeer afafRan/Fittig reaction

22, EtferEd FeAT-THafas FRRaT 1 987 3C9E gl

Major product of the following thermochemical reaction is

[ drd/Heat

B IcUlc/Product

//f ////," O ///,’0
oo b. ¢

g W
X
& d.
23. faf@a ofeds aer &a & Qv 3nfEa sfeds & 8 d9e . gl

The correct combination of reagents required to effect the following conversion is,

56

a. HIO& s wodifes 3a
HIO4 followed b)} peracetic acid



b. BH;, Me;S & s1g PCC dur m-CPBA

BHj3, MesS followed by PCC and m-CPBA
03, Zn-NaOH & §€ Fsa9ar

03, Zn-NaOH followed by heat treatment
d. O3, Zn-NaOH ¥ &g MeMgBr aar siaqaes

03, Zn-NaOH followed by MeMgBr and hydrolysis

o

24. F=taied 3nfiy & v fega-vaafas 3w gl

For the following compound, the stereochemcial notations are,

OH

a. 2Z,4R b. 27,48 c. 2E, 4R d. 2E, 4S

25. g H & fwafaf@a & @ Fla- afraeh) & gacss veerd &

- Predict which of the following reaction(s) has a positive entropy
I. Ag' (aq) + ClI™ (ag) — AgCl (s)
II. NH4CI (s) — NHs(g) + HCI (g)
III. NH3 (g) — 2N (g) + 3Ha (g)

a. I b. 11l g1/and 1 . [l @ur/and 111 d.IT q=n/and I

26, fFrAfaf&d & @ F9-01 0F 989 e AGT 87

Which of the following is not a Lewis acid

a. CO, b. S c. Zn* -d. CO
27. AI(OH)z &1 RFagdr ............. # gaifte gief

The solubility of AI(OH); will be maximum in

a. 0.IMHCI b. 0.1 M H;S04 0.1M NaOH d. 0.1 MKOH
DR cimsresmmisengamaens w1 Sl gomel #r fRar qawr, IREERE geare wa § pH #

7.4 & THUTH FATT @ AT &
pH of circulating blood is maintained around 7.4 by the action of buffer system of

a. H,PO,/HPO/ b. CO,/HCO;”
¢. NH,ClINH,0H d. CH;COOH/CH;COONa



29, Reel 3T URHOT Y Tes 8 ATTATT F AT e, e 7 i e B

Selection of temperature to carry out a reduction process depends so as to make

AL

\
&n

2. ZUlicHE/ negative b. AG e=TeRs/positive

c. AH #mumeAs/negative d. AH @sreses/positive

30. 100 g€ & U od 400 A aOed & Rega-dedm fwmor scftia & &) 3w
Fo§ gdNT 9fd A& 3cafad wlesr 1 GE&T ..., graf]

100 watt bulb emits electromagnetic radiation of wavelength 400 nm. Number of
photons emitted per second by the bulb will be

K Ix10° b.2x 10" c. 2x10" d.2x 108

31. fafeer oo & ue gfage &1 vHIffas wa & esiied #a & ov Ui aede &
F e 112 om’® 9 & wfd 7w §1 IR u@s e oy 16 x102° m? &
HIRTEOT AT & I 3W I &F ST &R UATH T qRepereT Aol
The volume of nitrogen gas required to cover a sample of silica gel with
monomolecular layer is 112 cm’ per gram of gel. Calculate the surface area per gram
of the gel if each nitrogen molecule occupies 16 x107%° m?* 2

2. 360m? b. 540 m? c. 600 m? © d. 480 m?

32. ¥= 0.8V + 0.4Y,y g v g TS 3] F TRy fmar smar g1 srfaeta
vl Hew fRaer gem?
A polar diatomic molecule is defined by ¥= 0.8¥,+ 0.4%¥,. What will be the overlap

integral value
a. 0.31 b. 0.02 c. 0.50 d. 1.20

33. §HA GI9AT T FAW HIAT G g 3] T SYERIA HU] A FAAT [Farer
ToleT T 39T R gIeT?
What will be the ratio of translational partition function of hydrogen molecule to

deuterium molecule at same temperature and same volume?
2 2

. 1]3 £ 373
a [2]3 b. [5] c. [4]5 d. H
34. % SfAwAE 30] HX & goferens e 10 om™ arar smar § 3 smdd) fawaor
ReRier 10™ &1 38 3107 1 3mafy fraatr g2
The rotational constant of a diatomic molecule HX is found to be 10 em™ and the
centrifugal distortion constant is 10", What will be the frequency of the molecule?

a. 4000 cm’ b, 2000 cm™ c. 2x10% em™ d. 8 x 10%cm™!

35.59 6.0 gdm” & gFa R vErd & el & WRRET @& 27°C W 3mmHg ¥ (R=
0.08214 dm’atm K™ mol”) & 38 waref & amsiv geganer & TR FT
Calculate the molar mass of a substance when its solution containing 6.0 g dm™ has
an osmotic pressure of 3 mm Hg at 27°C. (R = 0.08214 dm’atm K™ mol™)



a. 7.50x 10° gmol™  b.3.70x 10° g mol”
c. 2.10x 10° gmol’ d.9.70x 10° g mo!”

36.25°C qX aTSFERFE (1) TUr deelie (1) & A & AT ATHNH Tededl e
2156 T + 49 kJ/mole ¥| TEFREET & gEgeHeT A A tededr -119 kl/mole
1 ool T T FoAT R &7 |
Standard molar enthalpies of formation of cyclohexane (1) and benzene (1) at 25°C are

156 and +49 kJ/mole, respectively. The standard enthalpy of hydrogenation of
cyclohaxene is -119 kJ/mole. What is the resonance energy of benzene

a. —357 kJ/mole b. -152 kI/molel -210 kl/mole d. -124 kJ/mole

37.§a?rmgaﬁ$mw$ﬁvﬁaﬁrmﬁfﬁﬁmwmmm%?
Which spectroscopy can be used for the study of free radicals?
a NMR ®eef@d/NMR spectroscopy

b. aFa Tuaetady/Infrared spectroscopy

C. mEERT TFiRE/ Microwave spectroscopy
d. TorFel WA 3TeTe Faaeiasy Electron spin resonance spectroscopy

38, Prafafag # ¢ sla-ar NMR w9ea & ad UF dhd &7
Which one will give only one signal in NMR spectrum among the following?
a. #F¥=Ter/Methanol b. wATe/Ethanol

e e/ Acetone d. Efes 3Fa/Acetic acid

39.W$WWW{WE§W$W3W10@.$. or| eI 3

20 TA. A1l FHEA IO s gl
In a paper chromatographic separation of Zinc, the front due to Zinc was 10 cr. The
solvent front was 20 cm. The retardation factor is

a. 2 b, 1 £ 0.5 d. 4

40. 5 mg F F=e Fgda dur 100 mg & Ay A ¥ gEa fHd gfded & famer &
U FReeTT §7
What is the coefficient of variation of a sample having standard deviation of 5 mg and a

mean value of 100 mg?

a5 2o 2 2 d. 3
41, THAAT-ACET FHTF .oovrvrrecrinnnne gl
Ziegler-Natta catalyst is
- a. TiCly + Al (C3H5)3 b. TiCly
c. AlCl;+ AI(C3H5)3 d. AlCl;



42. el sgeree HffRaT A Ser oy @ RmeRoT R Smar s .. FEa E
Ina pglymerization reaction, water molecule is eliminated. It is called
a. JgHTar At S #ehar/Cannot identify
b. "ot sigereh=t/ Condensation polymerization
c. TS sgersha/Addition polymerization
d. HFT Fes Fgarsha/Free-radical polymerization

Heterogeneity of a polymer sample is represented by

a. HR-3MEa 3] 7/ Weight average molecular weight
b. ageme AT/ Degree of polymerization

¢. sgaRerTar §aw/Polydispersity index

d. ¥ HET AR/ Number average molecular weight

Mark-Hauwink equation is
- A JARTH ST AT G TG F THNVF Geus & 4 @ ey

Relation between molar mass of polymers with relative intrinsic viscosity

b.  IRTEIUT qF TUT AW oals & &g H Fee '
Relation between osmotic pressure and chain length

c. FgAR ¥ FIE HY
No relation with polymers

d. T, & I3 R

T, and molecular weight

45, avrsT TEAF H TEAD T FF e gl
In addition polymerization, the ‘polymer growth’ centre is
a. e Has/Radicals only
b. e HEE FuT FEfHw/Radicals and carbocations only
C. hdd FEBUA TUT FEHOMTA/Carbocations and carbanions only
d. I, el qor FEwRoTT

Radicals, carbocations and carbanions

46. TR SATEY TEABT & T ..oovvveneen grar &1
Syndiotactic polymers possess

a. FEe® 3HA/Random sequence
b. d- &90T AH7F/d- conformation only



c. - @®9or #14/1- conformation only
d. wemadt d @or | g%t/ Alternating d and 1 conformations

47. Frfafla & a@er Fla-ar §2
Which is TRUE among the following?
a. 3Td Uedcd Qiiefest & 3fgwdar ol g &« arEw gy §)
High density polyethylene mostly consists of short and long branches
b. 3T gac SRR o st Waw wanf@d swer g ¥
High density polyethylene mostly consists of linear unbranched chains
¢. T geca wifeefde & sifeswaar s srenfag swer g &)
Low density polyethylene consists of mostly linear unbranched chains
d. b dur ¢ g&t TEr &

Both b and ¢ are true

48. HCN & @y 31fafeRar oX 307 A @ 3nffisr B &1 3c0ea axar §1 A%t dur Hy,SO,
& @1y HFF W Ay B C (UF Uhos) #T 3cUee AT & 98 Eed C CREET] ED
IROTHETFT R Sged P # 3cUedt AT €1 A @A P OFAW o gl
The molecule A gives a cyano compound B on reaction with HCN. The compound B on
reaction with methanol and H,SOs gives C (a monomer). The monomer C on
polymerization results in a transparent polymer P. A and P are, respectively

a. W gUr gifaefels/Ethanol and polyethylene
b. TSRS Cewhiglel aUT Uifa3ihenAss/Isopropyl alcohol and polyacrylamide
e e T gifadf@e Aufiee/Acetone and polymethyl methacrylate
d. vifes e qur oifearsfae Tiee/Acetic acid and polyvinyl acetate
49. Fg-#u=9 W OH-(CH,)s-COOH te TgAD T ST &l T§ TEAD oo g ghar g

OH-(CH,);-COOH on self-condensation leads to a polymer; the polymer can be
o}

I
(CHz)s-G—=0
. a + t b. gifarsira/Polyol
c. gifersiifeae=a/Polyoxetanes d. ifasEae/Polycarbonate

50. AA3CTE AR W A Tg BT F Fa 307 FFIFT gl (3= I3

o R Ty & W A7 Tg' & R v agess &1 @@ K & My dear siwa a3
#R B
Dependency of Tg on molecular weight is best expressed as ( Tg" is the limiting value of T,

at high molecular weight, K is a constant for given polymer, M, is the number average
molecular weight)

a. Ty =T+ (K/M,) . Tg =T -(K/M,)
c. Tg" =Ty + (MyK) Ol (1 /1)
ok o sk ko ok ok ook

10



