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= & T J=TeRT/Instructions to the Candidates

Maﬁméamﬁwr@%vmsﬁaﬂsﬁ%aa%mmmﬁﬁ@a
ﬁmﬁﬁm%mw%lﬁmmﬁwﬁwmm
aﬁwﬁ%ﬁmﬁa{mﬁmmaﬁamm

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.

%@WW%W%%@H%WW%WW@E&
&l foeal & Faer vk 3Ry &7 @ wE & '
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.

; qaa%é:maﬁﬁiﬁvmmmmg%waml

A separate OMR answer sheet with carbon coated copy will be provided for answering the Questions.
m,m-gﬁawﬁ%awa@a%ﬁ$m,;ﬁﬁrmﬁm$mgzﬁﬁﬁ
mmm-g%wﬁmﬁmsﬁaaﬁaﬁmmaﬁmmmm%l

You have to select the right answer by marking the corresponding oval on the OMR answer sheet by

blue/black ball point pen as per the instructions given in the answer sheet.

Wq@ammﬁﬁﬁ%tmm%fﬁqwmmméi
Each question carries four marks. Wrong answer carries one negative mark.

TF 99T & [T 3 3% arora A smee)
Multiple answers for a question will be regarded as wrong answer.

P.T.0
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YA-IF 50 SEIfASs gl F Jord URA-IRAH & ¥ H

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

UeA-YREAHT H U AH TUT HeTHAS TF & F Gof Ll

Enter your Name and Roll Number correctly in the question booklet.
q%HﬁW%mmemwmmmmmﬁ%@m
T X for@r ST a9l

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

AR 3G 7 gefr wiaisedr dArell/wrel Famg & afer qige 97 @ & &1 S
urfgul

All entries in the OMR answer sheet should be with blue/black ball point pen only.
Tt gler 7 et i sufeufa & & U gia-Ree W sEeR HET ART|

You should sign the hall ticket only in the presence of the Invigilator in the examination hall.
ffea olan goeae i & el FYE, FaFoed, Asd Dl JUl Hed saFelias
ST, MBT-TEdT, Ale Ty o= Y serafa adt & sy

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

be allowed inside the written test hall.

.ofem qol B W, MUANR SE-gRds # IR & Seq Rew @ o dRAqw

AR sav-ee, Pars wt G qur qud gfa smos g @

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.

uReA-qiecrerr 31Tl 3UA U W Hehd gl

The question booklet can be retained by the candidate.

et & SUH G ¥ o ARt @ uleT g ois # seERy @ 8

Candidates are not permitted to leave the examination hall during the first hour of the examination.
FEIRAT B HRTHFR & AHGHEeH/Eh-gd #e & fav & faf@d oder ey
ST § 3R TefeRR & fAsues & YR W) T 93 foRar STee|

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.



e - vadt /Sci/Engr SC (92 _H./Post No. 1321)

RTA 3T Jiferefiaor gemsl &1 Jed= R &, i

Uranium exhibits several oxidation states because

a. ag EEFa &1/1t is radioactive

b. Y & 3EF 5f3ifaca anfder §1/Its 5f orbitals are involved in bonding

c. dg 3itedieEr ¥ @y eftor e sarar g /It forms weak bond with oxygen
d. g 3ifFde & @y Aegg ey srar g1/t forms strong bond with oxygen

fefaf@a saual & @ Fae el gaed=s g7
Which of the following elements has stable isotopes?

a. Tl b. Po c. At d. Rn
Taa 38 A g% § gad RAST s gid g

Silicates with continuous 3D frame work are :

a. «a-fafeee/Neso-silicates b. ZF-fafare/ Tecto-silicates

c. @R-fafesse/Soro-silicates d. Rree-fafae/Phyllo-silicates

frfaf@e 3ot § & frawr gfaga 3mgel soaan &7
Which of the following molecule has the highest dipole moment ?
a. BF3 b. Hzo C. CH4 d. HzS

BrATaTRT 3Rl & fradr Sas Fal 3Tadd 87

Which of the following compound has the highest lattice energy?
a. NaCl b. KCI c. NaF d. KF

I CO, & HANTIH T .ooevveee gl

Intermolecular forces in solid CO; are
a. ar=awared ae/Van der Waal’s forces

b. e=see meu/Hydrogen bonds
c. efegs 3neer/Metallic bonds
d S9FT A @ v Y =¢i/None of the above

Trafaf@d & $i9-91 U pi AET Helosl g7

Which of the following is a pi acceptor ligand ?

8. €O b. Cl

Gh 5l d. suded # @ U 8 g/ None of the above



10.

LL.

12.

13

14.

NH" 3 & el Taesam Saed # qoafda e SRaer ar eftereT SrgareT (N, 1= 1%
TNyt gl

The fine structure and intensity ratios expected in the proton NMR spectrum of “NH*" ion
(for "N, 1= 1) are .

a.  UHH/singlet b. gfd® 1:1/doublet, 1:1

c. % 1:1:1/triplet, 1:1:1 d. P& 1:2:1/triplet, 1:2:1

FOR 4T g Irell ¥ Hefdd T FI 39UROT & 3qeR, Peafaf@a #§ w1 & 7g
3F 87

Which of the following is a soft acid, according to Pearson’s cohcept of hard and soft acids
g, AP b. Sr* c. Agh d. 1

Yo dtezar & e, Fer @ SO T RUR ¥ A F R 1
garT farar srar #1

Under applied voltage, “Switching” between low and high conductivity states is shown by
a. NaCl b. SiOz € (ASzS3)n d. B203

H-X-H (X =N, P T As) 3TEY T ................ ShH &I 3eTUTelel LTl o

The H-X-H (X =N, P or As) bond angle follows the order
a. NH; > PH; > AsHa b. NH;3< PH3< AsHj3

¢.  NH;> PH;3< AsHj; d. 3'51'{1&‘?1' p= =g er ol ) #g1/None of the above

SRERA & WY o9 CHifeele Aemar Srar § af F 3cuee giar 87
What is formed when acetylene is added to decacarborane ?

a. . 3redfeef&/Orthocarborane b, #AemeRa/Metacarborane
c. YRTeRTE a1/ Paracarborane d. 39ded # ¥ v &7 w761/ None of the above

fefafaa affframst & o Brad sf@fras & & sea-Fea efag ey 787 sa7ar?
Out of the following reactions, in which reaction, carbon-carbon double bond is not created
between the reactants?

a. fafeer ufAfRa/Wittig reaction  b. §eoTesT Tei1/Benzoin condensation
c. et 3fAfRaT/Perkin reaction  d. Aldetoter 3rfAfsRaT/Knoevenagel reaction

ANV I CH, & JFT UF R & AU HHag Thg TAGTar & T ............ 2l
Total number of cyclic isomers possible for a hydrocarbon with molecular formula C.Hg is?
a2 b.3 c. 4 .5



15. & 9% Affewrel & a@ry dere af@fFar fr e F Feafofaa tfesgsst fr sffeaar & @@
= 7 PO gl

Correct order of reactivity for the following aldehydes towards addition reaction with a
given nucleophile is

-

0 Q&

. BN EHO
a  IV>I>I>] b M>IV>I>II
c. M>I>IV>I d  I>IV>II>X

16. Toesfaf@a snfdy o smsgdiedr a6t &= 82
What is the [UPAC name of the following compound?

H
N, -
e
CN

a.  3-(2- guEEd)-N- tRid Jeeraaes
3-(2- cyanopropyl)-N- ethyl pentanamide

b.  N-tfge-3 (2- FIAMIUE) SeeATHSS
N-ethyl-3-(2- cyanopropyl)pentanamide

¢. N,3- zEufdd -5- TUERFIATHESS
N,3- diethyl -5-cyanohexanamide

d. 5- guE- N, 3- seul¥a gaaEASs
5- cyano-N, 3-diethyl hexanamide



17. rfaf@d & ge AFg &RF Hie-ar &7
Which is the strongest base among the following?

mo
a. H b. H
H ] (@]
N
c. 0 d. H

18. ffF & Prafof@d 3eFA W AUR e W, 3096 T .o, &l
Considering the following sequence of reaction, the product X is
HBr Na/Ether
W B >
H202 Heat
a. 1.2-2EART FgFaeges/1,2-dimethyl cyclobutane
b. gFasi/hexane
c. @sFgsa«/cyclohexane
d. AR gEFdd=ea/methyl cyclopentane

19. Trafafaa 3@F | fER & ), @ v F2a & Sia-ar 98 87

Considering the following reaction, which of the given statement is correct?

0
NaOH
> COOH
HC1

Cl

a. U8 UHh §Y«e AR g
It is a condensation reaction

b. uE T G JTeEiEOT AR &
It is a simple oxidation reaction

c. =EH Uh iauhg AYIGdl gaRT YeAtaead g &

It involves a rearrangement via a bicyclic intermediate

d. 39dEd T/ All of the above



20. 3AH CsHiN gaor gofd & 3R Yedlgler CsH) OH. 3c9ee Fat & faT HNO, & #rer aifRfsan
FLAT El TE A e, gl

The compound CsHsN is optically active and reacts with HNO; to give an alcohol
CsH;jOH. The compound is

2- sfAAN=CA/2- aminopentane
N- #f¥er sgeemsa/ N- methylbutanamine

N, N- szafda wiusaesa/ N, N- dimethyl propanamine
1- 3fA=r 9=¢s1/1- amino pentane

o oo op

21. T=fof@a toweial &1 oo & FeTar &1 #ar &H &7

What is the order of solubility of following alcohols in water?

OH OH
] OH
.  OH 1L OH 11

a. NI <II<I b. H=<l=]l C. N<II<I d. I<HOI<II

22. 3RS 1T I A & SiesiTeh gSEe UTATY] TET AT Tl e gl
The two benzylic hydrogen atoms HA and HB in the compounds I and 1I are

Ha Ha
N—éHB N—QHB
Ph Ph
L IL. %

1 # 3wfafesr Bfeds qor u & sorrawd

diastereotopic in I and enantiotopic in II

b. I & 3wiafest AT qor 1 # serrawd
diastereotopic in II and enantiotopic in I

c. 13y I &= A yiafesr R
diastereotopic in both I and IT

d. 13U I geit # SchFasdr

enantiotopic in both I and II

®



23. T Sfaeshra3iiaesT (CoHyy) &1 Ml FIRAT “C NMR TIFH el & Hehcll $1 TGt

FIAT §1 3T N AT TGA v gl
Proton decoupled BC NMR spectrum of a bicyclooctane (CgHys), exhibits only two
signals. The structure of the compound is....

c. d.

24, Feg-Tesy FAfwar # Feafaf@a X, Y aur Z sssat § 3fahadr &7 67 ... gl

The order of reactivity of the following dienes X, Y and Z in Diels-Alder reaction is....

| | i
5 5 g

a X>Z>Y b, X X7 C. Y=l X d. X=X =4

25. oI SHAYTCRIYS AR FT P FigaT 0.6 mollitre &1 @ pH 9 & el Feramforelr ey o
feeTaATe NH, 2T NH,C1#T digar & aiaelsl Sitolwl (NH; & pK, 4.7 & 3R log 2=0.3)
Calculate the concentration of NH3; and NH4Cl present in a buffer solution of pH 9 when
total concentration of buffering reagents is 0.6 mol/litre. (pK,, for NH; is 4.7 and log 2 = 0.3)

a 03M,02M b.04M,02M
c. 02M,03M d.02M,04M
26.  fRET C=C (gfas 3mewr) & IEY FoAT (k/mol ) FMHIT ... |
The bond energy (in kJ/mol) of a C=C (double bond) is approximately
a. 100 b. 200 c. 300 d. 600
27.  Toelt 3ve-gEeE A W@ ARG e, & HHG & FROT BT ¢
The colour change of an acid base indicator is due to the formation of
a. Sw=ollss TXTe/benzoic structure b. Fasiisiiss TX@=/quinonoid structure
c. 3MelT WA ionic structure d. 39w # & & o0 éi/none of the above



28.

29,

30.

3l;

32.

33,

34.

Ffaf@a F ge8 310 3y ST [VeameT gl

The most acidic aqueous solution among the following is

a. CH3COON& b. N32C03— C. NH4C1 d. NB@HPOz;

g A Yol & FIGSs FHUIT dHr 3URCATT A1 T e &1 SaT &1 STHT FROT oo gl

Presence of colloidal particles of dust in air imparts blue colour to the sky. This is due to

a. el & J/aenwor/Absorption of light
b. wehrer & qradsd/Reflection of light
C. WehIel @ Yehrofet/Scattering of light
d. 39w wefi/All of the above

B T A S FIS gAIS TT THGA A A HGEA (ground State) F a9w T § oar
fehaetT o @ g Sy §2
Number of visible lines observed when an electron returns from 6™ orbit to ground state
in H spectrum

dil B b.4 c.3 d. =a/Zero

AT T N1 I FfRF AT T, A FA o g &2

How is adsorption of gas related to its critical temperature T,

T. % |19 "ear §/Decreases with T,

T. & A §gar &/Increases with T,

T, W 33 A& @ar/Does not depend on T,
39geT # & wF 3 7€/ None of the above

Lom §F 3 5% 10% mol L fe@ & fw 250 nm @ 25°C W sERIH e & sehw
Fererarey < SIfCIeIe TREIGT 20% §1 AHIUR QNS0T IOTF & F1 IR HIRATI

The percentage transmittance of an aqueous solution of disodium fumarate at 250 nm and
25°C is 20% for a 5 x 10 mol L"! solution in 1 em cell. Calculate the molar absorption
coefficient € ?

a.  1.43x10°L mol" cm™ b. 1.62 x 10°L mol™ ¢m™

c. 7.16x10°Lmol” cm™ d. 1.39x 10’ L mol™ ¢m

H, He', Li*" 41 gfaeira sensit 61 frownsit &1 smqara Reeer gn?
What will be the ratio of radii of second orbits of H, He", Li** 9

a. 2:3:6 b. 123 c. 6:2:3 d. 6:3:2

B Qe e

UF Eell Sleleh & & H FI$ H9TT &1 U FINSH F T3S FX 2 A T wFF FfSsHr
BT e 25x 10° g/ m’ §1 3 U1 & 100 g # el wheh Fifoany §7
An element exists in the form of a cubic lattice. Each edge of the unit cell is 2 A. The ,

density of the unit cell is 2.5 x 10° g/ m*. How many unit cells are there in 100 g of the
metal?

a  JIx10% b. 8 x 107 ¢.5x 107 d, 2% 10



35, 300K WX Na;SOy, K;SO4 KCL HClL HCOONa & AU 315d celar 9X FHA3N0LF dreiehell 260, 308,
150,426 T 100 S cm™ mol” & Fiffieh 3er HT Hd Tefal U AANV[F Arciehell fhcfell EHN?

The molar conductivity at infinite dilution for Na,SOs, K3S04, KCI, HCl, HCOONa at
300K are 260, 308, 150, 426 and 100 S cm™ mol”. What will be molar conductivity at
infinite dilution of formic acid?

a. 810 Scm™ molt b.800 S cm™ mol™

c. 405 Scm™ mol? d. 400 S em™ mol!

36. gt @ -3 wrer g3 uw gehst G R wia @ee p fRT SeEsie @ 16100 FST
& § 3R oSt & & U QU a3dl Yid fRam ufd @ee 12075 @Ee &ar §1 e @
3eNg 3afer 5568 a¥ g1 AF3 & I 3H A3 AT 7Y H INFAA HIAC

A freshly cut piece of wood gives 16100 counts of B ray emission per minute per kg and an.
old wooden bowl gives 12075 counts per minute per kg. The half life period of *C is 5568
years. Calculate the age of wooden bowl

a. 2312 a¥/years b. 2784 a¥/years c. 1572 a¥/years d. 1860 av¥/years

37. Swfef@a # ¥ 9 Fu & wgarev]
Identify the TRUE statement from the following

a. W&F CO, # 5 3MuRHAd FuT §1/Linear CO; has 5 fundamental vibrations
b. THIRER S 6 MU Fuer §1/Acetylene has 6 fundamental vibrations

e JAFT TIFEH H CO, T AATHT deAed AgT T
Symmetric stretching of CO, will not appear in infrared spectrum
d. Hatad TIFCH H CO, FT NTATHT delel el 3T

Asymmetric stretching of CO; will not appear in infrared spectrum

38. 3¢ Aifesw = ugafaw & NMR ©weH i@ ¢dl
Identify the nucleus which will not give NMR spectrum

a. 'H b = S9dig g MO g 0
3 e FATAAF 1 START FF Fed HrelteraRor Brar e gl
Carbon dating is performed using the isotope
- & b e M ¥

d. 3wdFra @ef waefast &1 3uanT fRar smar /Al the above isotopes are used

40.  afe et T afFEFs & JHE30E 3EYRAT § 3x 10°d TF 6em ¥ H 6x 10°M Reraer
I 37aMYOTH Fhaar g2
If the molar absorptivity of a colored complex is 3 x 10° , what is the absorbance of a
6 x 10 M solution in a 6 cm cell?

a. 1.08 b. 1.00 C. =l d. 1.5



41. ey Rgd & $ 3uRURY F T gl Set wRT & BT oo e B

The splitting of molecular rotational energy levels in the presence of the external electric
field is called

a. S[e-ciAss yera/Joule-Thomson effect
b. =% waa/Seebeck effect
c. Ferh wHa/Stark effect

d. IFET wea/Raman effect.

42.  fgar @ @ R ae et & 3emAe # 3RT g5 e gl

In the titration of intensely colored solutions, the suitable indicator is

a. $Aagafas/Phenolphthalein

b. AR 3S/Methyl orange

c. 2-grEgiedy Raf@® 31we1/2-hydroxy cinnamic acid
d. 3uded & @ vs o 1/None of the above

43,  IMSIR-FAEN HIET H ITAT ..ovvvnnnn & faw forar srar 2
Geiger-Muller counter is used for

=T AT @1 wgEer/Detection of ionic compounds

IRE Iagal &1 Hegast/Detection of trace elements

SR 31agal @1 w@geT/Detection of heavy elements

erafra sraaat s @gaer/Detection of radioactive elements

g e o P

44. NMR #aefAar # SR-UewET T8 v gl (AE=3T &’ & uRads, A=RhT o
therex, B=dITHGT Heed, C=aET ey &1)
Bohr-Einstein relation in NMR spectroscopy is (AE= change in energy level, A=Nuclear g-
factor, B= Nuclear magenton, C=external magnetic field)

a. AE=ABC b. AE= AB/C
c. AE=(ABC)"? d. AE=A/BC

45. el R & TS F U e R F T N, A9 #7448 LA & B NaN, § 3cueT
- oFar STaT 1 A argHE Jur & # NaN; # e g st 87

For complete filling of an airbag in a car, 44.8 L of N gas is required which is produced
from NaN;. How much gram of NaN3 is required at standard temperature and pressure?

B, 6lg b. 65¢g c. 130 g d. 100 g



46.

47.

48.

49.

50.

CH;-1, CH;-Cl, CH;-F & Tl 5ed &# # Tamieiss gia & cagear HifFw|
Arrange chemical shift in the increasing order among CHs-I, CH3-Cl, CH3-F
a. CHs-I> CH3-Cl> CH;-F
b. CHs-I <CH;-Cl < CH3-F
c. CH;-Cl> CHs-I > CH;-F
d. CH;-Cl < CH;-I < CHs-F

ﬁﬁw—ﬁaﬁﬁa@ﬁ?ﬁw ............ # &1 7T g

Stereoeregular polymers are arranged in

a. %‘s,'-g-%’g/Head-to-head
b.  gs-g-¢a/Head-to-tail
c. <of-g-&el/Tail-to-tail
d. 8s-T-g3 aur ¢a-g-¢o gA/Both head-to-head and tail-to-tail

Sgeihel A YRS FCH B G HT FT IeTId B ovvvvvvvvvrrnnnnn, e Bl
Ratio of overall rate to the rate of initiation step in polymerization is termed as

a. @A It/ Termination factor b. ®QUT #e1$/End-to-end length
c. 3faer H@er #arg/Kinetic chain length d. A3 FET=s/Mayo constant

afe sgewer 1 AET 1100 T THeH YT FOAFNCF HT 220 gmol § A Tgerh
AHIIE AT ... gl

If degree of polymerization is 1100 and molecular weight of monomeric unit is 220 g/mol,
the molecular weight of polymer is

a. 5000 g/mol b. 121 x 104 g/mol
c. 242x 10° g/mol d. 50000 g/mol
T qur Holssh UARISESs &l SRR E §eIeT ST HROT BN

Copolymerization of styrene and maleic anhydride will lead to

a. UF AEfow sges/A random copolymer

b. 3mesT HWewgers/Ideal copolymer

c. SeaTad! Heager/Alternating copolymer

d. wHAsgern! 1 s/ Mixture of homopolymers

ekl ke ke sk
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