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1. 9F E@RT A9 HHead # Wdd FRU 1T JiA-aga 3¢ & HUR R Ao fafdd
e & fow smARa fear o &1 3fe a9 gAR faede & 3OR Inafeld deaar
A1 TEd § ot 3mohy spafiar snediea $ smeef)

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 advertisement,
your candidature will be rejected.

2. 9§ g uiRa deaar & 3R w, @ e aR 3cRt & I aEdfese ®9 A
N, 9T A & Shaer T EeIY T J TE T

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. WeAl & Jee & & foIT 37T MNUANR SecR-GRedarr & Sean|

A separate OMR answer sheet with carbon coated copy will be provided for answering the Questions.

4. ITH, Feal-qRaH # U 7T 31l F HGER, Aelawrel TEr & dleage 9T @
mmmmﬁmamaﬁmwwom{wﬂqﬂmm Tl

You have to select the right answer by marking the corresponding oval on the OMR answer sheet byz
blue/black ball point pen as per the instructions given in the answer sheet. ‘

P.T.O.



10.

11.

12.

13.

14, 9=

15.

16.

. Yl U FT AR 30F BT &1 AT 3cal & [T TS FONcHS 37 gidl ¢l

Each question carries four marks. Wrong answer carries one negative mark.

Th 9 & olT 31 Icdl eld HAT ST

Multiple answers for a question will be regarded as wrong answer.

9eA-99 50 aEAfss Gl & gord YRA-GRAH & T H &

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

9A-GRAe H ITIH AH AU HeJhAIh Tl T Gt Y|

Enter your Name and Roll Number correctly in the question booklet.

FeA-gRaH & ¢ IR Fd R ART @ A NTANR IecR-gieasr # & v
T WX fer@r S&r anfgul

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

HTANR FeeRk-gfeaar # @l gfafear dAearel R & sfa uge 99 F &
ST 9Tl

All entries in the OMR answer sheet should be with blue/black ball point pen only.

gt gfear & et &Y 3ufeafa & & 3nus gia-Ree W graeR & aifigul
You should sign the hall ticket only in the presence of the Invigilator in the examination hall.
TAAdTel Bl % e & LDGH I
, I5T-9Edh, Al GIGEC] 1L
Computers, calculators, mobile phones and other electronic qadqets text books, notes etc., will not
be allowed inside the written test hall.

wﬂmqﬁﬁ#wmmmmﬁma:mﬁﬁ#mmm
AR scar-Afe, Pl o @Y qur gl gfy aTod 9 @)

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.

qieaer et 39a g @ FRd §

The question booklet can be retained by the candidate.

qftelr & vt 6 & SRt sreafdiat @ e g Sisa B AgAfa w6

Candidates are not permitted to leave the examination hall during the first hour of the examination.
amﬁﬁﬁwm'%qawmﬁ-samé:ﬁmﬁﬁ@ammm
¥ 3R aeTeeR & Asues & AR 9T g g3 fRar S

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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SCIENTIST/ENGINEER-SC (Chemistry/Applied Chemistry) - POST NO. - 1361

O;ta N;ﬁ AT ————— B
The structure of O3 and N3_ are

(a) M WS Ud §fed/Linear and bent, respectively
(b) amAr¥f@®/Both linear

(c) e dfhd/Both bent

(d) @A sk va i@ /Bent and Linear, respectively

18 sorarcRTsT fAet & urere FHteraren A ————— B

The compound which obeys 18 electron rule is

(@) (CsHs)Mn(CO); (b)  Mn(acac);
() Cu(NHs)s™ (@  Ni(en)s™
BF; 37 sAfAfd dige 79— ¥

The symmetry point group of BF; molecule is

@ Gy — (b) Coy

(©) Dsn ' (d D

Si, P, S wa Cl # d &8 TR —— 5T T 80T FAT & |

The size of the d orbitals in Si, P, S and Cl follows the order

(a) Si<P<S<Cl () Si>P>S8>(l
) P>S>Si>Cl (d Cl>P<S<Sj

frrafaf@a 7 & l-ar gaw Aoy = F3% 8
Among the following, which is the strongest reducing agent?

(@ HF () HCl
(c) HBr (d  HI
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10.

11

aretl, STy 3TTEIT 3eROT & Heraoit Ud Helewll TR IHA0T H YT & HAVT & FHeAAN ———— H AT g
Possibility of both Ligand to Metal Charge Transfer and Metal to Ligand Charge Transfer exists in

(@) Cr(CO)s (6)  [Ru(bpy)]CL

(¢) KMnO, (d)  39gFd F A & A8/ None of the above
BIRERIRY & fafder srawaf 7 J, :39d BIEdRE Py ———— JoTrell # A &

Out of the various allotropes of phosphorous, the system to which white phosphorous P4 belongs is
(a) el Er 9oTeil/closo system (b)y AT YUTE/mido system

(c) I YuTell/arachno system (d)  gmsuryumel/hypho system

a3 wf B1oCoH o T €31 & qalefA1 & fNT 9o d g1ar1 81 B1oCoH 2 F ITSHAT T TG U HEAT FAT:
— %l

Wade rule is used to predict the structure of BjoCyHjz. The structure and number of isomers of
B10C2H; are, respectively |

(a) #rsraanido and two (b)  FerEr acit/closo and three
(c) =Eragra/nido and five (d)  FarEra uas/closo and one

2.303 ¥ & 15 TS deq H IRIARRIAr 3@ qa WeAaimaar 1 1/100 @ §1 sHer ey 3@ty
—

Radioactivity of an element remains 1/100 of its original radioactivity after 2.303 s. The half-life
period is

(@) 0.693 T ()  0.3465

() 0.2303 (d)  0.0693

[Co4(CO)12] # €IT-£rTe] JTefer T HEAT ————— &

The number of metal-metal bonds in [Co4(CO);2] is

@ 2 : () 4

© 6 (d 8

Tg AT forma Arese 3masTss @ 3oty Jrer 78 ger ————— &

The compound that will not undergo oxidative addition of methyl iodide

(@ Ir(PPhs)(CO)CI (b)  [RhI(CO)]

© 1-Cp,Ti(Me)Cl (d)  39dF H A HS eI None of the above
4 1361



12,

13.

14.

15.

TSI TS o ——— GaART G AT & |
A fractional bond order is exhibited by

(@ CO () CN
(c) NO (d NO*

P05 3 StraTss 1 3ifdfsnar 7 swepanfa qea seag —— §)

The major product expected in the reaction of benzamide with P,0s is

NHCHO CN

(a) , (b)

NC CONH,

(c) (d

ST AlyC3 Td Mg, Cs 5ot & frerarr 8, arey J& 3eamg oo —— &

When ALC; and Mg,C; react with water, the major products formed are, respectively
(a) 3UT3 vd $947/Ethyne and Ethane

(b) T vd Yrarge/Methane and Propyne

(c) #d= vq Widiger/Methane and Propene

(d) #Hrd=T ve surse/Methane and Ethyne

RrTaTad ar yerritesrs woggh 3 3o o i ygere &Y
Identify the order of acidity in the following four functional groups

3
SH NO2
COOH (1)
HOOC"  (2)NH,
@
@ 1>3>4>2 | ® 3>1>4>2
© 1>4>2>3 @ 1>4>3>2
5 1361



16. %mﬁf@ﬁwﬁ——-ﬁ_m%s

17

18.

The following pair is called as

H 3C/,," Br
CHj3
HaC
H ‘Br
I IL
(@) sIEAYDiastereomers (b)y  TaT=IfeAHYEnantiomers
(c) FEFHFI3z/Meso compounds (d)  waaa/ldentical
TR S9IaoT @1 Telre & fore Fad 3R Jiffeiss wog — &1

Most appropriate set of reagents used to carry out the following conversion is

/\(O Ci\/q/OH
g

(@) CH;MgBr, HCI (6)  (CzHs),CuLi, HCI
©) C,HsLi, HCI @  HCl, C;HsMgBr
forrTTaae 313 ot T e 78 36916 —————— &1

Major product obtained in the following reaction sequence is

NBS t-BuOK
= red
ccl, t-BuOH
N P
.C .Q
N N
© A NG
6

1361



19. P ©d Q 3cU1E, VeDIg1ss Fr & 3roer-3/emT ASfrar T urcd e &

20.

The products P and Q are obtained in two separate reactions of the aldehyde

O NH;
)J\ » P
H
o NH;
)f\ = 8
H H,, Ni, heat

P vd Q &AM ............. 8/P and Q are, respectively

(a)

(b)

(c)

(d)

A

HN NH

O

Joly

NH
|/NH r 2
and
|
OH N
/I\ and j
NH,

a5 JRFHHS AN IeaTel Ug 9t -3-aef & T F ThelT 8, ——— )

The reagent that can differentiate pentanal and pentan-3-one is

(C)
(b)
(©)
(d)

1% 3ifRai/Schiff’s reagent

NaHSO;3;
NaCN/HCN

2,4-STEATSRI RIS g33ei1e1/2,4-dinitrophenyl hydrazine
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21.  fferar & Feafeafad s 7 wred sifas 3eue (e Farg?

What is the final product (major) in the following sequence of reaction?

O3 dil. KOH N;H,
Tz - si=
(CH,),S C,H;OH/Heat NaOH, Glycol, Heat

() (b) @
©) &) @

22. farfaf@d 3fEfRTa & ‘A’ (& 3c91e) Y 9gd H{

Identify ‘A’(the major product) in the following reaction

0 | x
Cl,, CH;COOH N
o » A
@) O
(a) . (b)
0 0}
(c) (d)

A 8 1361



23. f=Ref@as@rrdaPaesA — F

24.

25.

In the following reaction, the reactant A is?

O O
03
A >

Zn/H,0 CHO CHO
@ (0) %b/
(c) (d)
kb/
H,S0,4 r 3ufufer & HgS O, & arer arswrelraiaesa fr sfdfar— vy

The reaction of cyclo octyne with HgSO, in presence of H,SO; gives

OH

(@)
OH

OH
(b)
) OH
o)
() (d)

sﬁmﬁ?mﬁﬂﬁrﬁhuaﬁrﬂwmﬁmﬁ—-—mgl
The shift of Apax to shorter wavelength in electronic spectroscopy is known as
(@) aviferdt Riwe/Bathochromic shift

(b) o Riwe/Blue shift

(c) aunfaenfdes Riee/Hyperchromic shift

(d) 3raafois Re/Hypochromic shift

1361



26. AR EHH —— — F &I H JAFA@I I

217,

28.

29.

30.

Mass spectrum is recorded as
(@) m/z S 3Nf0as geaars/Molecular mass against m/z

(b) m/z 9=TH TS crgar/Relative intensity against m/z
(c) WHR §=TH 3fUash gegar=i/Molecular mass against charge
(d) m/z g1 37ae/Charge against m/z

STarier 6, 6 ageres & T &5 AN Sfer 31 35 RT3 ey AR M1t M2 agerer 1 53ear & e
&1 M1 Framrelersamsa ¢, ft M2 —————— & e o

The monomers M1 and M2 undergo polymerization to yield Nylon 6,6 polymer, with the
elimination of water molecules. M1 is hexamethylenediamine while the M2 can be

(a)  VaTRAw 3Fa/Sebacic acid b)  #fe® sweMalic acid
(c) iR 3tFa/Picric acid (d)  ufsRw ser/Adipic acid
A BN T — YAl

Donnan Membrane equilibrium is related to
(a) 3ImaRA ggav] & wsw;am?r/Molar mass of charged macromolecules

(b) sger & Ty/Tg of polymers
(c) gt I arerehan/Conductivity of polymers
(d) I9dea # q @S g/ None of these

gl I HEAT NS 311{; GegHT — @ AR ¥

Number average molecular mass of polymer is determined by

(a)  SPIRT WeRTOTeT U gt o fafty/Light scattering and ultracentrifuge method
(b) ITEIOT EE/Osmotic pressure

(c) f&HI® 3/@s#=/Depression of freezing point

(d) Fau=H J==g<1/Elevation of boiling point

o oIt &5 SRR 1 3T ot e T e ¥
Thermodynamics of polymer solutions is best described in

(a) Ah-gitas Ao/ Mark-Hauwink equation

(b) Ay Rgia/Carothers theory

(c) waNI-gfee= Rgia/Flory-Huggins theory

(d) 39dFa H A Ig e/ None of these

10 1361



21.

32.

33.

34.

35.

AR FIEEAE AT — &

Chemical name of melamine is

(@) 2,4-3133E-1,3,5-ggen/2,4-diamino-1,3,5-triazine

(b) 2-3#=r-1,3,5-ggsie/2-amino-1,3,5-triazine

€ 2,4,6-c1333=1-1,3,5-g=ae+1/2,4,6-triamino-1,3,5-triazine
(d) 1,3,5-grs31ar-2,4,6-gr90/1,3,5-triamino-2,4,6-triazine

2500 3iTeer HEAT Te 154 pm S 3T ¥ & BT Tgerdh ST 3 Aot [T 61 g0 I 9 A1ed 7] 7 &7

What is the root mean square end-to-end distance of a polymer chain with number of bonds
2500 and bond distance of 154 pm?

(@ 77.0nm (b) 770.0 nm
(¢) 7.7nm : (d) 10.0 nm

e gf e (i) a1 a1 A1 Taerass 3 o & weoret h gfafafieg s g?

Which value of Van’t Hoff factor (i) represents association of solute in solution?

(@ i=0 (b) i=1
© i>1 ' @ i<l
107 M HCI ﬁma?rpﬁm-'——a?m%l

pH value of 10"® M HCI solution is close to

(a 8.00 (b) 7.00
(c) 6.98 (d) 7.02

NayS04, CaCly, Al (SO4)3 g NH4Cl aaﬂ:c‘f ma@‘f #H & SbyS;sol & T e voEr Eheel HdD
— |

Among the electrolytes Na;SQj, CaCly, Al(SO4)3 and NH,Cl, the most effective coagulating agent
for Sb,S3 sol is :

(@) NaSO4 (b) CaCl,
(c) Al(SO4); (d) NH,CI
11 1361



36.

37.

38.

39.

40.

ferctet ccal & amedr golargiet & FFaicH §&ar n=4 Ud =1 &1 31w gear 22
In how many elements does the outermost electron have the quantum numbers of n=4 and 1=1?

(a) 4 by 6
() 8 @ 10

wraeeT 3 T | =0T ITEeT X BgH r = k[phosgene]*” & dTeter aerr §1 3w &X FEeRi &7 e
]

The gas phase decomposition of phosgene gas follows the rate law: r = k[phosgene]*”. Unit of its
rate constant is

(a) atm : (b) atm s
(c) atm>?s™! (d) atm g7

Y€ #d faermars &7 a7 0.80 atm a9 &) rarsqeier ey X & fae 9T arsg g 0.60 atm ¥ TReY Serar &
g X & qTHAIO T —— §|

The vapor pressure of pure liquid solvent is 0.80 atm. On addition of a nonvolatile solute X, its
vapor pressure drops to 0.60 atm. Mole fraction of the component X is

@ 0.50 ® 133
© 025 @ 075

v=0dv=1 mﬁmﬂ'mﬁ%amﬁ%mmﬁﬁmﬁwqﬁa(cm”ﬁ)——
gl

The frequency of radiation (in cm™) required to vibrationally excite a molecule fromv=0to v =1
state is

(a) 3184.8 (b) 21322
(c) 1061.6 (d)  840.0

AT TR 3 3197 A 1A Fai, 327°C R 36T i Soft b 3mely g1 Sl ¥

The kinetic energy of a gas molecule at 327°C becomes half when the temperature is

(@ 15.5°C (b) —123°C
© 27°C d  250°C
12 1361



41.

42.

43.

44.

RIS eaTaR & earal Pa Q aamar &

A reactant S forms two products P and Q as given below

S k[ ' P: Eal
S s Q,Eqy if Ex=2Ea,
agkiugkydr— FFERT fFaT S Thar B

then k; and k; can be related as

(@) k;=2k,ef2RT
(b) kp=keF2RT
(c) k1 = kzeEal'rRT

(d) k=4 koe"* (4, 3m¥frsr Reris/Arrhenius constant)

T 150 W arass &1 1.00 3. am. & dy=iver 7 3@r 7137 aur 8156 1 A d 5@ 3T @ aam aga= 3.0 K &
TG &1 AT I fohaT ST e FIRT AT Syeifor @ SrarRifiier B aram, o erter 7 ameraiogs sssvenfiar
—H

A 150 W heater was placed in 1.00 kg of methanol and turned “ON” for exactly 1 minute. The

temperature increases by 3.0 K. Assuming that all the heat is absorbed by methanol, the molar heat
capacity of methanol is

(@ 96Jmol” K™ )  9.0Tmol” K™
© 2.60 Jmol' K™ d  1.36 Jmol' K™
A Y (0 K) # fhecelia CO &1 a3 Tegldl —————— &

The molar entropy of crystalline CO at absolute zero (0 K) is

(@) RTIn2 () -RIn2

(c) =a/Zero (d) 5.76

HIHF =T YT & T fheed & 100 freee @ag ¥ 1.54 A qieded & tad-Y & Ueh §IH 1 99H e qaa=
11.29° & SioT WX ufed g1ar &1 U Bl T daTs hd=iT g

" The first order reflection of a beam of X-rays of wavelength 1.54 A from the 100 face of a crystal of

the simple cube type occurs at an angle of 11.29°. What will be the length of unit cell?

(@ 3.93x10%cm () 7.86x10%cm
© 5.93x10°%cm d 3.63x10M'm
13 1361



45.

46.

47.

48.

49.

50.

Tie U STl wtel (1 M) &t (Fesfaf@a) daor 3 10 A &y arT & arer 1 62 & fow sifag frar smar &, o s
F w1 Y fAFHad A I e g

If an aqueous solution (1 M) of the (following) salt is electrolysed for 1 hour with 10 A current,
maximum quantity of metal will be deposited at the cathode from

(3T F GAT $TR/Atomic weight in gram : Fe =56 ; Hf = 178 ; Ag = 108 ; W = 184)
(a) FeCls (b) AgNO;
(¢) HICly (d) WClg

STeT 6T Ueh g # 37UTHT 1 e fctett g1ef, ST 3waT 3maast 0.05 fAeh. gem

The number of molecules present in a drop of water, if its volume is 0.05 ml are,

@ 1.67 x 10°! ) 1.67 x 10"
) 1.67x10% @  1.67 x 10™
fAF=fait@e & & wler-ar gehrr s 61 &2

Which one of the following is not a photodetector?
(a)  3MMAR HeRoT IfF/Charge-transfer device (b))  FeRISeRI Hatie ggs/Photomultiplier tube

(c) TafeRl e Silicon diode (d)  srerFeyBolometer

gl &1 Helg d=1d h vgare & fov s fafr —— ¢

The method used to determine the surface tension of liquids is
(a) 39aceN fafRefractometric method  (b)  Ueher hiR1er fafdl/Single capillary method

(c) &aurfAd faf/Polarimetric method (d)  Fag=tis fafdyBoiling point method

RITACT & A[VTieh Y 3HTS F Haiftrd PHlar-3r fPcaFa qer =1¢f &2

The expression regarding the unit of co-efficient of viscosity which is not true?

(@) dynecm™s (b) dyne cm 2™
(c) Nm™?s (d) 1 poise = 107 Nm™2s
NaB4O; &= & faiv NaOH *WmﬁH3BO3WWW—-—-~ F I &I

The equivalent mass of H3BOj in its reaction with NaOH to form Na,B40- is equal to

AV Geta e / molar mass ATHIITH FeqH A / molar mass

(@) 4 4 (b) 2 2
(c) 1 s / mma; === (d)  FTANUE GIA / molar mass

14 1361



