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Question Number : 1 Question Id : 9683559091 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

The magnetic moment of [Fe(CO).| complex is zero. The hybridization of metal in
the complex and shape of the complex is

[Fe(CO).] #&03:380 @Bng. wohamod grafo dond od) (0), @ond e
5 - Bl U’ ]
2030¢° el Bng), o808t DBdn JodRdn @Y wE,



Options :
SP? d: trigonal bipyramidal
1« SPd; | BF$S @n8dds

dSP?; square pyramidal
, x USP? SS8© HSdS

d*SP?; octahydral

d*SP?; «93dndasHd
3. %

dSP?; trigonal bipyramidal

, »USP% BRSS Bosnss

Question Number : 2 Question Id : 9683559092 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
The compound “X” on treatment with hydroxyl amine followed by H,SO, forms
acetanilide. Identify the *X’
X o3 SAngad) TEsS eSS S6g Fodod & Sod H SO, & 3o
ToB00H J0rdBE Ak wons X’
Options :
Benzophenone
1 % BoFDIR

Acetophenone

- QLD R



Acetamide

=

S - S
sded S o) B
| + T

Benzonitile

Question Number : 3 Question Id : 9683559093 Question Type : MCQ Option Shuffling : Yes Is
Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Radiation of 1000 A° passed through 10 ml 2M oxalic acid, after absorption of
0.02 moles of photons the concentration of oxalic acid reduced to 1 M. The
quantum yield of the reaction is

10 ml, 2 M gsndsd @deo fom 1000 A° © 5708 H8Bdnd B0
Badm, 0.02 3rde Firded FrodEdd @he mEs 1 M S 84d6.
wond) W6y B0k §gok0 (5

Options:

1« 05

Question Number : 4 Question Id : 9683559094 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



The major product formed from 2 4-dinitrotoluene on treatment with ammonium
bisulphide followed by nitrous acid at 0°C.
2,4-GE5° £5°03, wdrydoho BEB)BS' S85Tob & S0 IS sing’ 0°C
e 54 15555’0&:-3 b[’ﬁu}a’s} &y
Options :
2-methyl-5-nitroaniline
| % 2-DBS-5-JETAOS

4-methyl-3-nitrophenol
, o 4-BS-3-JE* DS

2-methyl-5-nitrophenol

2-20pS-5-3S DTS
3. % -

4-methyl-3-nitroaniline
x 4-HBS-3-E°ANOS

Question Number : 5 Question Id : 9683559095 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

The equivalent conductance values of sodium acetate, HCl and sodium chloride
at infinite dilution are 91, 426 and 126 mho.cm® / greq.wt respectively.
Calculate the equivalent conductance of acetic acid at 10% dissociation in
mho.cm*gr.eq.wt.

wS0d 9SS 56 FBosdn 2588, HCl %6050 Féosho §0% G, ergos
¥ Henden :ﬁc‘imrr 91,426 58050 126 mho.cm¥/greq.wt. 10% &dotadidn
R08% Juéd 3%0530 o?méb pﬁ)wgoé TorEd Dend

Options :



461

46.1

3. %

L

A 9.1

Question Number : 6 Question Id : 9683559096 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

Precursor used to synthesize alanine in Strecker synthesis is
(28,6 $0722008" JOZS H0TADK SHATN0K SrodTESn

Options:
Propanal

Ethanal

2. ¢

Formalin

o710
3. % -

Benzaldehyde

Eow@?wﬁ
4. % .



Question Number : 7 Question Id : 9683559097 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

The active species of catalyst involved in homogeneous catalytical
hydrogenation of olefins 1s

29 0 dardoh eE)08 TrEadEtndng’ Sd@riddh Bdiriol srEiv.

Options :
Rh*3
1. %

, « Ni

Rh+1

, « Pd

Question Number : 8 Question Id : 9683559098 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

The major product formed in the following reaction is :

L

= ' A
S

—

B8 HEgeS” WHEBNHD0S” g(‘ﬁﬂ'}ﬁﬁ] & $Y:9)a00

Options :
CHO

1. %



CHO

; x  CHO

CHO

4. %

Question Number : 9 Question Id : 9683559099 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

The decomposition of H,0, 1s an endothermic but spontaneous. The driving

force for the reaction 1s

H,0, dd0bddn Giprars $dg $:00%n Sgufyods ek, & wégs @Famirgdn.
Options :

Positive free energy change
- _’focgﬁ“;j FE Somyy e ES0
Negative entropy change

- QOETD S8y enearB)Eo



Negative enthalpy change
QOO Iy 20T E)Eo

Positive entropy change

o159y 4y i
4 o JOED & 8y S S)1EH0

Question Number : 10 Question Id : 9683559100 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

[n a chemical reaction, the half life 1s 50 min when the concentration 1s 10 M.
The half life 1s 25 min when the same reaction starts with 20 M. The order of
the reaction 1s

2,8 6arofdd B85 10 M mdds® grdofondnd ﬂ?-_':;o;o:i:oéj 50 n 98 g
20M & @rdoRondh esoradng) 25 i wond & $dg ng) EXroshn
Options :

- Zero (0)

Question Number : 11 Question Id : 9683559101 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Which of the following catalyst is used in polymerization of alkenes ?
48 S0 FIDBEER0S" HHRBrA0H GEVEEE0 26 ?
Options :

Ziegler-Natta catalyst

| » 206-5¢p s@ysso

Lindlar’s catalyst

, x 90mQ) & @\8¥0

Wilkinson catalyst

- DY RV & @80

Adam’s catalyst

2980 @) 58S
4, %

Question Number : 12 Question Id : 9683559102 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Number modes of vibration possible for benzene molecule
B0 WS FEganodog o) HBdohe Hogpg

Options:

- 15

2.%20

L x 31



4.+

Question Number : 13 Question Id : 9683559103 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
The number of stereo isomers possible for [Co(NH,),CLBr, | are

- - a2 - S P A "-'\:-'__ S~ e . "\ \._':;g.q’ -: Ir e t
[CD{NH3}ICIIB{2I 208 fewntSt-h K}?aﬁhnﬁic&g iak] :‘Pcﬁg?gfa Qomg
Options :
1. % %

Question Number : 14 Question Id : 9683559104 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
Number of signals possible for benzaldehyde in proton NMR spectroscopy.

&S NMR Sgidtos® Boardirs wend) J6Y0) afide Sopg

Options :

1.236

v 4



-3

Question Number : 15 Question Id : 9683559105 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
In which of the following reaction free radical intermediate is formed
& 80D @ BEGS® i) @BHEE Sregns STgdm DBV
Options :
Aldol condensation

_— '?:ﬁ@;g@ 0DIIM0

Claisen condensation

=T~ S R
2 % EEBS-:D D3l

Dieckmann condensation

- -

BG5S HodoNa0
3 %

Acyloin condensation

SRS eTPONR D00
4.

Question Number : 16 Question Id : 9683559106 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



The decreasing order of chemical shift values in proton NMR spectroscopy
@S NMR $85808" 8rcrd sparods dend $HEdo

Options :
Aldehyde proton > Aromatic protons > Olefinic protons > Acetylinic protons

| o =QTh P > w5ErEE @S > 40DIF FErS > MBI FiS

Aromatic protons > Aldehyde proton > Olefinic protons > Acetylinic protons

SEFErSE PS> 806 @S > L0DIE FErS > DBOIE @S
2. %

Acetylinic protons > Aromatic protons > Aldehyde proton > Olefinic protons

, x JDBOIE FErS > 6EErEE FErS > uPirs FUrS > £05E FerS

Olefinic protons > Aromatic protons > Aldehyde proton > Acetylinic protons

4 % HODIE @rS > w6l @S > eQrh UrS > WBOIE FHirs

Question Number : 17 Question Id : 9683559107 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
The B-H-B bond in diborane is

BT OIS B-H-B 200652
Options :

Two center two-electron bond
| 00 JoEFISe B80S @050

Three-center four-electron bond

, & TN JOFRV B ToEE wogo



Two-center four-electron bond
0 QOEFTIY B(EoEE oo

Three-center two-electron bond

4

Question Number : 18 Question Id

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

o 00t JogRe @& BoIsE eodo

: 9683559108 Question Type : MCQ Option Shuffling : Yes Is

Among the given compounds, the compound absorbs longer wave length

radiation from U.V - Visible region 1s

& 1808 A wdOS Ird-E)ii508 Foddn Dob w6 Evorgy sdn
2 gl

FROHTR e
Options :
1.3.5-Hexatriene

- 1,3,5- 5800

1.3-Butadiene

5 % 1.3—3}?5&Em5

1.4.7-octatriene

- 1,4.?—”&*}5;@0&3“@

Cyclohexene

Question Number : 19 Question Id

: 9683559109 Question Type : MCQ Option Shuffling : Yes Is



Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

The product obtained on reduction of propanenitrile with DIBAL-H at low
temperature followed by hydrolysis:

w0\ P ¢ @Fosg @S DIBAL-H & gahsdemin Bod $6idd ae Jdke
D088 A w0

Options:

Acetaldehyde

DT TG

1. %

Propanone

Propanal

- OIS

[sopropyl alcohol

D S Yo TS
4. % - J

Question Number : 20 Question Id : 9683559110 Question Type : MCQ Option Shuffling : Yes Is
Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

Among the following, the most inert complex is

& 1808 TUS” WRE ST0HIE BESTA) )0t Ho8RHD
Options :

4
,, [FeCl



-4

, o [Fe(CN)]
+3

& [Sc(HO)]

4 % [Zn(H0) ]

Question Number : 21 Question Id : 9683559111 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following can’t act as reducing agent
& 808 TIS® DB EoESBT HI Do

Options :

Maltose

SreS s
1. % =

Glucose

]
2.% 7

Sucrose

Sl
3.

[Lactose

e85
4, % ®

Question Number : 22 Question Id : 9683559112 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No



Correct Marks : 1 Wrong Marks : 0

Which of the following is examples for soft acid 7
& 1808 FIS” Loyt BHBNIE Gorirden
Options :

1 Pd*-

K+l
2. ®

Fe*

4 % Al

Question Number : 23 Question Id : 9683559113 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following can give microwave spectrum
& 808 o7 IS” drEgdon Sgnioo QWNIB.

Options:



Question Number : 24 Question Id : 9683559114 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

Which of the following molecule can produce the isotopic peaks M and M+2

in mass spectrum with almost equal abundance.
§08 RS* o) day¥dn M Sodcdn M+2 ofré*ab epddned o ddoddsd
(RHVHB)S” BN
Options :
Chlorobenzene
| & 5.080&E

Dichlorobenzene
, x BE56BoAS

Benzene

. FAler 1]

Bromobenzene

S a3r@ot
4.

Question Number : 25 Question Id : 9683559115 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

Among the following, the back bonding 1s possible in
808 o°AS" BAST rod¥ wodio (Back bond) areigaaido

Options :

. [NiCLT*



. 20N

INi(CO),]
3.¢

4 » [Fe(H0)]"

Question Number : 26 Question Id : 9683559116 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

[dentify the relative reactivities of the pyrrole, furan, thiophene and benzene
towards electrophilic substitution reaction.
JOEHIF HEBH WgS® HF'S, Fyos, FRTS Sododn Bodse worghed
Options :

Pyrrole > Furan > Thiophene > Benzene
| v DES > FrgoS > ERTR > BoES

Furan > Pyrrole > Thiophene > Benzene

FoR > DTS > ERTOS > BodS
2. %

Benzene > Furan > Thiophene > Pyrrole
3 % BOES > Fgore > XA > HE'S

Thiophene > Benzene > Furan > Pyrrole
4 % BRTDS > BoBS > Jgore > 'S



Question Number : 27 Question Id : 9683559117 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Which of the following reaction is stereospecific
808 FIS® A& BB J¥R B8 (RORBFVYVDE)
Options :

Hydrolysis of 3°-butyl bromide.

{] = 5 = o — o
1. % 3 -2rg8S B5'dh& Bo Jdao

Addition of HCN to acetaldehyde
5 % WY Tre Hbasn HON o g Sosed €6

Hydrolysis of 2-bromobutane

3 o 2- 5" Brar B Be JFam

Bromination on benzene

4w 20O £0 00 E'ew iy WSg

Question Number : 28 Question Id : 9683559118 Question Type : MCQ Option Shuffling : Yes Is
Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

In which of the following reaction diasteromers are formed

808 o W5 {Téoc’u“ BGBrHaben q}ifwa‘éj;r
Options :

Acetaldehyde + HCN

Jotrdre + HCN

1. %



Glyceraldehyde + HCN

, Qaﬁﬂgé_ﬁc’m + HCN

Formaldehyde + HCN
o ere + HCN

Glyceraldehyde + NaBH ,
ndor e + NaBH,
4.%

Question Number : 29 Question Id : 9683559119 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

The major product formed in the reaction between 4-aminophenol and acetic
anhydride when taken in 1:1 ratio

4-8HITHTS $H0080 JVEE B TEHOD 1: 1 IHBG” LIS o)f_‘i\a?o
daoddn

Options:
Aspirin

TS
1 % ._.Ll:_-.:ln}m

O-acetyl-4-aminophenol

5 % O0-Q0BS-4-9HIT>aS

Paracetamol

et MW, =
3 ¢ O TS



Oil of wintergreen

i3

e00S 4 Jotd A

Question Number : 30 Question Id : 9683559120 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
Predict the spontaneous reaction based on the given electrode potentials
adgads JoFs FEHE dwde Lo D B85 FEgHRD
Zn/Zn?=+0.763V Cu/Cu? = -0.340 V & Fe/Fet?=+0.440 V.

Options :

Cu + Zn*? — Cu*?* +Zn

1. %

, = Fe + Zn*? — Fe*> +Zn

- Cu + Fe*? —» Fe + Cu*?

y v Zn + Cu?— Zn*? +Cu

Question Number : 31 Question Id : 9683559121 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Which of the following molecule participate in electrocyclisation
808 TS’ A AV PEBASS” S0
Options :

1. %



All of these

L @f)lmé’)sﬂm

Question Number : 32 Question Id : 9683559122 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

The major product formed in the Chichibabin reaction of pyridine is
D02 WEES® DOBS JGK) BTN ey

Options :

3-Aminopyridine

| 3-EDTHOES

2-Aminopyridine

chE,

9 2-'95'&_;.1_,._":\; 03'5'53:5

3. %



4-Aminopyridine
4-9FHBBS

2.3-Diaminopyridine
2,3-BUHI" D0 B
4. % ke

Question Number : 33 Question Id : 9683559123 Question Type

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Joule Thomson experiment is

&S riNS HABrHS 0

L}
'r._"]
&

Options :
[sobaric and isothermal process
RTDES 500 HATREIS

Isochoric and isothermal process

L N S Gl ey S
5 % c\qjjiiq}”m@w:a Q0B JITRE
Adiabatic and isoenthalpic process

a6 aE 08 PR
3v6 @

£

[sothermal and i1soenthalpic process

4 % PBrHES $HB00 S0

Question Number : 34 Question Id : 9683559124 Question Type

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

: MCQ Option Shuffling : Yes Is

: MCQ Option Shuffling : Yes Is



Among the following which compound can produce the enolate 1on with high
rate

& Bod TAS® oo STTEDH JHGHHHE

Options :

Acetyl acetone
D0BS DD
1.4 B

Ethyl acetate

Sl DTS

Acetonyl acetone
3 % QIO SR

Acetaldehyde

ey

4. %

Question Number : 35 Question Id : 9683559125 Question Type : MCQ Option Shuffling

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

The product obtained when propanoic acid treated with thionyl chloride.
diazomethane, silver oxide and water is

2;.".'

@50 sdhdng §ArIS §8E, KoHE DS,
50D Ayt Dadoygsibn

re.}gr:'? & SBa%n A

Options :
Acetic acid
oJootdE %oﬁga‘ﬁm

1. %

:YesIs



Acetyl chloride
JNES §06

Butanoic acid

Eytons P,:‘j} S
3. «-;z’

Pmpiolic acid

FH3rO8 &5

||°‘

Question Number : 36 Question Id : 9683559126 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

The oxidation state of 1ron in hemin 1s
T0S® B8RS B, 9888 RO
Options :

pox

+3

+2

Zero

Question Number : 37 Question Id : 9683559127 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No



Correct Marks : 1 Wrong Marks : 0

The product obtained when 2-nitropropane treated with NaOH followed by
H,50, is
- @F oS Bndst NaOH & 8chnd HSO, 8 dogdoss Ayt wehidbn

Options :
Acetaldehyde

Q“éﬁ%ﬁﬂ%
1. % A=

2-Aminopropane
, % 2- DI

Acetone

3 v 0€3°R

Propionic acid

FORTrAE S0
4, % ¥ =

Question Number : 38 Question Id : 9683559128 Question Type : MCQ Option Shuffling : Yes Is
Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
[n a first order reaction, 10 moles of reactant convert to 5 moles in the period
of 1.5 hrs. After what time the reactant becomes (.01 mole.
28 (D) ol W6gS” 10 Arde Bdradsdn 15 Hon oF® b From Krddb.
©00d) 0.01 Trdenm drdhHdy Hipsrodn.
Options :
10 hrs

1. %

15 hrs
2.



| 5 hrs

21 hrs
4, %

Question Number : 39 Question Id : 9683559129 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
In which of the following reactions p-nitrocumene 1is formed
808 @ FEFS® P-BES*HogaDS YIS

Options :

G AICI, HNO;
e SE— —_—
1.9

Conc. HNO; [sopropyl chloride
> >
2. % Conc. H,50, AlCl;

/\(CI AICI, Ty i HNO,
+ | —_—> —
3, 0 HC|

All of these
wblmrf)sﬂw
.

Question Number : 40 Question Id : 9683559130 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No



Correct Marks : 1 Wrong Marks : 0

In sucrose glycosidic bond present between
S E°ES® NEDAS 20¢Hn B Bodsy J8EIS
Options :

C-1 of glucose and C-1 of fructose
1 % 0088 C-1 Hdodn @ga C-1

C-1 of glucose and C-4 of fructose

5785 C-1 8050 ©§5 C-4
2.% 7 "

C-2 of glucose and C-1 of fructose

Kr8'8 C-2 $00» &S C-1
3.8 o )

C-1 of glucose and C-2 of fructose

, 1788 C-1 808 HEE C-2
4, -

Question Number : 41 Question Id : 9683559131 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following solution has same osmotic pressure with 6% glucose
solution.

808 TRS" o) eadn 6% Hr8'e @He08’ K GTrddtantTa) 8905k,
Options :
6% urea solution
| » 0% d%rBsr dmo



34.2% sugar solution
34.2% $58) & \@radea0

2% urea solution

2% 5D R0
3.

5.85% NaCl solution.

5.85% NaCl %500
4. %

Question Number : 42 Question Id

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

: 9683559132 Question Type : MCQ Option Shuffling : Yes Is

Which of the following is paramagnetic

8086 AS® ro” WA 08 $omd) ©EB)TWISH

Options :

O,
1.¢ -

Question Number : 43 Question Id

Py

: 9683559133 Question Type : MCQ Option Shuffling : Yes Is



Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
In which of the following reaction trans 2-Butene in formed
808 TIS® Q BEFS® Lra) 2-argl3dd D).

Options:
H,
CH;—CEC—CH_q - -
1. % Lindlar's catalyst
H,
CH;—C=C—CH; = e
2 ® Wilkinson catalyst
H,
CH;—C=C—CHj; - >
3. Lig. NH;

CH3—ﬁ—CH3 2 o CHQZPPhj, e

Question Number : 44 Question Id : 9683559134 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

RMS velocity of the He molecule at given temperature 1s equal to
Qdtdd GaErd S8 He wend Bwd) RMS Hadn 308 ddrdbn

Options :

4 x RMS velocity of CH,
1. % 4xCH, @3»%. RMS 3rd»

2 x RMS velocity of CH,

, ¢ 2x CH, @08 RMS et b



8 x RMS velocity of CH,

8 x CH, &»%) RMS 3Hrdn
3. %

2 x RMS velocity of CH,

V2 x CH, %, RMS 350
4. %

Question Number : 45 Question Id : 9683559135 Question Type : MCQ Option Shuffling : Yes Is
Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Boran nitride 1s 1soelectronic with
808 TIS® A6 SR J@ES' > Jopgd” JOFROD EANGS00HD
Options:
Diamond

LV " ~
- 238300

Borazole

]

Graphite

RS
3. ¢

., BINHCL

Question Number : 46 Question Id : 9683559136 Question Type : MCQ Option Shuffling : Yes Is



Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

The active species involved in Fenton’s oxidation
0LrR) 88¥EdnS”® FSTI BoSrio sEESn

Options:

Fe+

Question Number : 47 Question Id : 9683559137 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following statement 1s correct
808 FPIS* HBFPoSE
Options :
Smaller the gold number, higher the protective power of a colloid

1w 079 Dopg B8 & Wond Faronk d8e arddgdn w&¥o.

Lvophilic colloids are less stable than lyophobic colloids
- BI@0H FearonGen BOHI5°E Faronte §9) S50 5 Q8300

o



Tyndal effect 1s high in lyophilic colloids

BH@AD Feoronsoes” Bomd pHerddn @Bom okl

Lyophilic colloids are irreversible in nature

B5©0%H Tearonben ko) He3a% Faronden
4, ® o L r far)

Question Number : 48 Question Id : 9683559138 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Radii of Cs* and CI ions are 0.169 nm and 0.181 nm respectively. The

coordination number of Cs* 1on 1n CsCl 1s

Cst 08050 Cl wosrive Fg@?tgm aHem 0.169 nm 650 0.181 nm
wond CsCl & Cs* walrs Sddgad dopg

Options :

4.+

Question Number : 49 Question Id : 9683559139 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



A compound in ozonolysis reaction gives formaldehyde, malondialdehyde and
acetone. The structure of the compound is

28 DIESSN LE TR HE5S° 0N TE, HS'TY e SHbo JNETI0H
AR, &8 FeS Jomyedn

Options :

/\/\%‘;
1.3*/’

/VY
2. %

W
3.v
4 % M

Question Number : 50 Question Id : 9683559140 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

Mixture of water and ethanol can’t be separated by fractional distillation due
(o

Nt $o0080 AEFE MFErd) w0 wdHdn oo 36 BohdEn sdabn.

Options :
Formation of HEU+ and EtO

H,O" %5805 EtO Q6%
1.8 7% o



Both liquids has same boiling point

B0 BT ra)add Frdren &I

Both hquids has same vapour pressures

Goth \Baren as erdyodard) OAcSn0EH
3. % )

Formation of azeotropic mixture

4 v DERT (ETHE oFdodn ALATRARS

Question Number : 51 Question Id : 9683559141 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
Hybridization of XeO,F, is
XeO,F, &° Xe @) $080880d0

Options :

. 1 g

1.

dSP?
2. %

S
3. %

SPd

Question Number : 52 Question Id : 9683559142 Question Type : MCQ Option Shuffling : Yes Is



Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
In Cannizaro reaction, benzaldehyde convert to
58" $dge” Boarg ek Dok b(ﬁ;dﬁj €5 %))
Options :
Benzoin

=
3

1. % 2302°00R

Benzoic acid & Benzoin
5 % Do ons '*:ﬂaigjaﬁ:o S080%0 ZBosrone

Benzylalcohol & Benzoin

zoad %@&raﬁﬁﬁ D00030 BoeIroe

Benzoic acid and Benzyl alcohol

B0 0nE esHdn Hbon Hoad werd
4. = e

Question Number : 53 Question Id : 9683559143 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
Which of the following gases can’t be liquefied easily.
0d 7S &) TrnHen oo |EJESD BodH)
Options :

0, &N,

1. %

NH, & CO,
2. % ' )



H. & He
3.4 <

SO, & H,S
4, ®

Question Number : 54 Question Id : 9683559144 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

The void space in simple cubic lattice in percentage is
28E H05B0S* God @ PBFEn TES0nS
Options :

2.36

LN

1. %

47.6
2. ¢

68.02
3. %

L 1404

Question Number : 55 Question Id : 9683559145 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following has highly reactive in hydrolysis reaction
808 TUS” BoITAR SEES” BHE SorgReSS EQainody S ¥ESwn

Options :



Br

O~ ©

3. ¢

, » CH=CH—Cl

Question Number : 56 Question Id : 9683559146 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Point group present in NH, is

NH, &° &od Hodh Sdooirdon (point group)

Options :

CN
1.% 2

D.h

2. %

Td



C.yv

Li

4.¢

Question Number : 57 Question Id : 9683559147 Question Type

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Major product formed in this reaction is

£ 5 I e i .
% 1808 $85S” B BT Gy
(% ot ol

-
CHJ—(’T?—CHQ—CI HgD—HCDDH}
CH;
Options :
o
CI—I_;—Cl”.—CHE—D—C—H
1 % CH;
CH;—(lj—CHg—CH3
> o OH
CI—I3—C|‘,—CI—I2—OI—I
3. % CH;

CHj—(le— H(T".—C H,
OH CH;

4. %

: MCQ Option Shuffling : Yes Is



Question Number : 58 Question Id : 9683559148 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
Bond order of NO is equal to
NO @08, 2206 EHr:m

Options :
240

Question Number : 59 Question Id : 9683559149 Question Type : MCQ Option Shuffling : Yes Is
Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
According to Longmuir adsorption isotherm
erof Horgd Do e id @A dFreod ®HHddod
Options :
At high pressure the rate of adsorption 1s linearly proportional to pressure

o 958 HFEn $¢ wHTUS B0 HETIE WS EFHoPEENS® w0k,

At low pressure the rate of adsorption is linearly proportional to pressure

5 YOS aﬁg 053 0 DGR @0 Hr0 arddne” ok,



At any pressure the rate of adsorption is linearly proportional to pressure

f E\ W, r [l £ oy B N, N,
o a0 oﬂﬂé Q&’i 9§ A0 D) DEIIE WS Erd Fddnst Shothd.

At any pressure the rate of adsorption is constant.

o) 8550 E;érg 39 9HTRAe BeD o &0oa

Question Number : 60 Question Id : 9683559150 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
In Wittig reaction
DGR SEgS®
Options :
Two C-C sigma bonds are formed

1 % 00 C-C ) xogren 28)ids

One C-C single bond is formed
, x &8 CC D8 00BN DY
C=C is formed
C=C 8\
3. -

C=0 is formed

C=0 ;‘Jé&é:{ﬁ}.
4, %

Question Number : 61 Question Id : 9683559151 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No



Correct Marks : 1 Wrong Marks : 0
Surface tension of liquid becomes zero at
B8 Boddgd N Hrdgom €0k
Options:
Boiling point
P - Sy SV ey .
| x EFID Fddn S
Critical point

Q08N 8 B
2. ¢ @ @ &

Condensation point

D00HN oD S
3. % i "

Triple point
1B Do) S

()

4. %

Question Number : 62 Question Id : 9683559152 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
In which of the following reaction ether is formed as major
808 TIS® Q WEZS® $E6 HIS wHBomT DGy

Options:

CHs NaOEt

|
CHJ_(E_Cl >
1. % CH;




CH;

L H™
5 % CH;—CH,—(Cl + CH;—C=CH; >
|, CH—CH—Cl , NooH .
CH_;—(E—C@N&EJ +  CHJI -
» CH;

Question Number : 63 Question Id : 9683559153 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Number of phases exist at eutectic point of Ag-Pb system

Ag-Pb $5556° rodiastes (05nBEE) Dokd) ¢ o oo dopg

C
Options :

1_;32

Question Number : 64 Question Id : 9683559154 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



To estimate potassium ion in gravimetric method, the following reagent is used.
IS (rore)$) Ddde S Firhdho waire o) B o &
H@EFA0T SEEDD

Options :

DMG!
1. %

, . EDTA"

Ph,B""
3.¢

C.O,~

4. %

]

Question Number : 65 Question Id : 9683559155 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Wavelength of first line of Balmer series in Hydrogen spectrum is in A°
TEBS SgHbod® wrddd @St @rg O @ng) ddor Bdsdn dend
Ao
Options :

4861

1. %



Question Number : 66 Question Id : 9683559156 Question Type

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

: MCQ Option Shuffling : Yes Is

Which of the following solution has high osomotic pressure

808 7°0¢° BIE BB tshn whEom tok.

Options :
1 M urea solution

1 % 1 M oSrbasr mdeo

0.5 M glucose solution
> % 0.9 Marsa @rdoo

0.1 M sugar solution

- 0.1 M &8 8 @rdeao

0.8 M NaCl solution
4 0.8 M NaCl &0

Question Number : 67 Question Id : 9683559157 Question Type

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Relatively stable conformer among the following

$08 VS WHE PEFN WhETrd)8 FridyFgan
= i R T =

Options :

: MCQ Option Shuffling : Yes Is



Question Number : 68 Question Id : 9683559158 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

The reagent used to separate 1A and IIB group cations 1s
[T A $8050 I B #ri) SdocirSood DEHBY 57888

Options :
Nessler’s reagent

| % S0 FEEDD

Ammonium polysulphide

W3omATS00 FOISYG
2. :



HCl + H,S

NH,CI + NH,0OH
4. %

Question Number : 69 Question Id : 9683559159 Question Type : MCQ Option Shuffling : Yes Is
Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Milk 1s an example of
T BIE GRS
Options :
Emulsion

LR

1.¢ =

Foam

080
2. %

Gel

Sohd foam

o T4 -
e G
4, %

Question Number : 70 Question Id : 9683559160 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No



Correct Marks : 1 Wrong Marks : 0

Which of the following is antiaromatic compound
808 IS® DB 2508 38°ErEE JHT0Y5E

Options :

©

L
»
L

AN

1. %
2. %
3.v @
4. %

Question Number : 71 Question Id : 9683559161 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Redburg constant value is equal to
B&Eeb PoTo8hN Dend B8 HBT Kb
Options :

27 me’

| % Ch

2. %



41me’
Ch*

271 me’

3 % Ch’

5 y
27 me*

Ch’
4.

Question Number : 72 Question Id : 9683559162 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
An organic compound having R-configuration, its optical rotation 1s
28 0B0%H SIESEn R’ FOEE @508 §9a50S)8. wond SySe @edn
Options:
dextro

1. % O@)

leavo

DS

No optical rotation

. CSy0E @Id0eadn dvodic
3.

may be dextro (or) leavo

EL? S S° ﬁocéaiﬁ;tj;’n
4.«



Question Number : 73 Question Id : 9683559163 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Which of the following element can produce imide with ammonia
WIPINOSTSE QBB 2E3) Dreossn
Options :
Na

1. %

Li
2.¥

Question Number : 74 Question Id : 9683559164 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
10 ml, 0.02 M K,Cr,0. solution is required to react with 12 ml of FeSO,
solution, the conc. of FeSO, solution
10 ml, 0.02 M K,Cr,0, mdeadns” ddgTochéato 12 ml FeSO, @rdedn
9HI6DI8. wond FeSO, @arde méies
Options :
0.02 M

1. %

0.016 M
2. %

0.4 M
3. %



Lo 01M

Question Number : 75 Question Id : 9683559165 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

The reaction which gives B-hydroxy carbonyl compound as the product is
Barers) 636 Didpdidn Ay Hg
Options :
Reimer-Tiemann reaction

. 8516-85509 WS
1.

Aldol reaction

5 J%ﬁ@;@ 12565

Cannizaro reaction

5 e o’ -::5(215
3. %

Dakin reaction

oM

TS S8
4. %

Question Number : 76 Question Id : 9683559166 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following can produce methane on hydrolysis
808 US® odTnn FEES” DB ToNHDH GSHB T Db



Options :

Question Number : 77 Question Id : 9683559167 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Example for n-type semiconductor is
n-type @ga‘ﬁaﬁngﬂag e AntS et
Options:

Boron doped silicon

| x 205D SRS SrbEdmo

Phosphorous doped silicon

- 205 5 @Tﬁ&éﬁ@ﬁ Sr8€8mo

Gallium doped germanium

- FHO)A0520:8) MO S® SrHE800

Indium doped germanim
. B6)00%000:0 2odoHHE® SrbEb0o
4. “



Question Number : 78 Question Id : 9683559168 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
Among the following, relatively more acidic compound
808 US" D& WBE esHHEd) EDBN0BD.
Options :
Phenol

- DTrS

chloroacetic acid

2]
-

. _\IC"\- n ..,
DatdsTdos

o

Acetic acid

20357080
3. % -

Triflouroacetic acid

@&ﬁﬁ?@&?&ﬁ;&:ﬁ.x
4. “u"/ [as )

Question Number : 79 Question Id : 9683559169 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



The major product formed in the following reaction
808 FES" B BFL0S® DSYE trefyHHw
CH;

1) B,H,

r

2) H,0, , NaOH

Options :

HiC
3T O
1. %
O,
i ~OH
CH;
i OH
3. v
CH,OH

C

Question Number : 80 Question Id : 9683559170 Question Type : MCQ Option Shuffling : Yes Is

2. %

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



In PJO]D
P¢O|ﬂ@’°

Options :
Six P-O-P bridge bonds are present

- 50 P-O-P o768 axogrenodids.

Six d™-P" bonds are present

ety d™-p” wogrenodid

Six P-O bonds are present
258y P-O axogrenodd

Eight d™P* bonds are present

QDG d*-p" wogrenotdido

Question Number : 81 Question Id : 9683559171 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Which one of the following is related to metallic bonding
S r0rY) JD800I6.
Options :
Paulis exclusion principle
1% PO SYS Jomgdn
Aufban’s principle

5 % BRT SoEHn0



Fajan’s rules

- TR oo

Pauli’s resonance theory

Trd B3R\ D040
4. LT

Question Number : 82 Question Id : 9683559172 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

Reaction of AlF, with an excess of F~ gives

AJF, 288 F 2908riod® ST oss 6y 930500,
Options :

AlE;

1. %

AIF
2.

AIF_
3, % '

ALF

2 6
4. %

Question Number : 83 Question Id : 9683559173 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following solute act as amphoteric in hq. SO,

808 IS® @ FESH0 B SO, S° dtodsy Sgerard) BB



Options :

ZnCl,
1.¢ i

Cs,SO,
2. % ) _

SO(SCN),
3. % .

SOBr,
4, ® &

Question Number : 84 Question Id : 9683559174 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
I[dentify the product formed in following transformations

-

808 S0 WEES® DBYB G efy)ban HHowodw.
e B

H,0 Jone's
CH;—CHO + CHMg —» i

Options :

CH_;—(EH—CH;
OH

CH;—COOH

O ¢ T,

3.¢



CH;CH,0H

Question Number : 85 Question Id : 9683559175 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following is a peroxide
§0d TAS* 2B DOYG
Options :
MnO,

1. %

KO

P

Putjj

Ba O1

Question Number : 86 Question Id : 9683559176 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
C 60 Fullerene 1s soluble 1n
C 60 “M’.‘:« B Bt 5

Options :
H.,0
x 2



Benzene
v

NH

HCl

Question Number : 87 Question Id : 9683559177 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following cycloalkane 1s relatively more stable

o8 oJS® Frwfont whE %d@“&gﬁh §dosnoddy & ) S

Options :
Cyclopropane

1. %

Cyclobutane

1@?5:;?56—35

2. % =

Cyclopentane

- E‘gé‘_‘djoﬁéﬁ
i |

Cyclohexane

ETTR)
4.4 7 .



Question Number : 88 Question Id : 9683559178 Question Type : MCQ Option Shuffling : Yes Is
Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
[n permanganometry fitrations which one of the following shouldn’t be used
as medium
SO0 B woddridd g BN olrdom GHdkrAoEERES
Options :
NaoH (aq.)

H,SO, (dil)
2. % °

H,,SO4 (conc)
3.%

, »HCI

Question Number : 89 Question Id : 9683559179 Question Type : MCQ Option Shuffling : Yes Is
Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Ammonium cations form brown colour precipitate with Nessler’s reagent due

to formation of

ST SEralrd 336 $°88E0E" FogTodNYh JGE @S (Fdod) ¢
IINTIRRAY
Options :
HegO
1.% 7

, » H2O. He(NH,) I



HgO.NH,I

Hg NH, 1,

Question Number : 90 Question Id : 9683559180 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
Among the following, which is formed in Riemer-Tiemann reaction of phenol
808 TIS* 0FE Hrob 8H6-LHS IEES® A S S)HSn
Options:
Catecol
5°L5° S

Aspirin

Benzene

2BoBS

Salicyl aldehyde

)/
Y

O ek
L9 o

4, &

Question Number : 91 Question Id : 9683559181 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



H.IO, is formed by hydrolysis of
HIO, 32 soddhn 656" 8y,
Options :

L,O,

1. % <

2.%IFE

IF

3¢ !

L6,

Question Number : 92 Question Id : 9683559182 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Among the following, the more basic compound is
Adcads JHFToS” 16 wiE FEd) §Qosnokb.
Options :

N.N-Dimethylaniline
- N.N-GogS Q388

Aniline
2 % el

om

Methylamine

DT WA
3. ‘&,-; a_ o

4. %



Acetamde
e é.;@_:u%

Question Number : 93 Question Id : 9683559183 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0

The general formula of Lanthanide oxides

= —
=

orofI3s SHhEe Il ,dder

Options :

LnO

LnO,
2. % i

Ln,O,
3.%

LnEO3

4, &

Question Number : 94 Question Id : 9683559184 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0
Which of the following reagent is used to calculate the no of C-C double bonds
806 aA° 3 C-C mozre 88 0thHbsy &d@ridd

Options :

O

1, % 13"‘



Lo

IC]

IF

Question Number : 95 Question Id : 9683559185 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following gas is not adsorbed on charcoal
808 @ PO3NY) GBBS W) D WHT R VoSS

N o

Options :

Question Number : 96 Question Id : 9683559186 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Which of the following element does not possess equal magnetic moment in
its elementary and +2 states
o TAS* 2 Sreddn, sres 28 $0akn +2 Y8S Jdrd Wb 08
Ersredy §ainod.
Options :

A%

1. %

Mn
Fe

Cr
4,

Question Number : 97 Question Id : 9683559187 Question Type : MCQ Option Shuffling : Yes Is
Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Major product formed in below reaction is

808 FIFS" @) S b WK B

o
B 7y

H,C—CH,—CH—CH; _ 2
hv

Options :

CH;—CHE—(EH—CI—EEBr
CH;

CH3—(|IH—(|‘,H—CH3
Br CHs



CH;

i
CH; CH;—LF—C.H;_,
3 @ Br
g
C|‘.I—I_1—CH3—CH—CH3
Br
4. ®

Question Number : 98 Question Id : 9683559188 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Which of the following ion exhibit the similar color with Dy*
808 @ @03rS Dy*? $8500:% EQas0n0dn.

Options :

Sm+3
1. ¢

2. ® Yb*

- Gd+

Lu*t?

Question Number : 99 Question Id : 9683559189 Question Type : MCQ Option Shuffling : Yes Is

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Which of the following 1s cementite
DRBE e
Options :
Fe,C,

1. %

Fe C
2.

Question Number : 100 Question Id : 9683559190 Question Type : MCQ Option Shuffling : Yes

Is Question Mandatory : No
Correct Marks : 1 Wrong Marks : 0
Which of the following 1s optically active
808 IS B Kb @doeard) HEdowD.
Options :

[,3-pentadiene
1 v 1,3-30ér@o0s
Meso tartric acid

- DoRFErgrdE edio

Cis-1,2-dichloro cyclopropane

cis-1,2-B8° 6" pE @ ek
3. %



Dichloromethane

35585
4.%
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Useful Constants:

Rydberg constant = 109737 cm™'; Faraday constant = 96500 C; Planck constant = 6.625 x
1073 J s; Speed of light = 2.998 x 10% m s™'; Bolizmann constant = 1.380 x 102 J K™ Gas
constant = 8.314 J K™ mo!™ = 0.082 L atm K ™' mol™ = 1.986 cal K™ mol™; Mass of
electron = 9.109 x 107! kg; Mass of proton = 1.672 x 107" kg; Charge of electron = 1.6 x
10 C; 1 D =13.336 x 10°° C m; 1 bar = 10° N m™>; RT/F (at 298.15 K} = 0.0257 V; 1
a.m.u. =1.66 x 107" kg

PART A

1. If a hydrogen atomic orbital has two radial nodes and is non-zero at the origin, its

principal (n) and angular momentum (I) quantum numbers, respectively, are
[A] 1and0 [B] 2and 1
[C] 3and0 [D] 4andl
2. The decomposition of nitrogen pentoxide, N,0s(s) — 2NO,(g) + %02 (g), is an
endothermic process, but spontaneous. It is driven by a |
[A] positive entropy change [B] negative enthalpy change

[C] positive free energy change [D] negative entropy change

3. At 25 °C, solid PbCl; is least soluble in
[A] 0.1 M CaCl [B] 0.1 M NaCl

[C] 0.1 MKNO; D} 0.1 MHCI

4. The splitting of nuclear spin energy levels in a magnetic field is known as
[A] Stark effect ' [B] Madssbauer effect
[C] Zeeman effect [D] Cotton effect
5. The angle between the Miller planes (110) and (100) in a simple cubic lattice is

[A] 45° [B] 60°
[C] %0° [D] 120°

5 ] os g_e 5 4
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6. The order of electromagnetic radiation with increasing wavelength is
[A] radio wave < microwave < infrared < ultraviolet
[B] ultraviolet < infrared < radio wave < microwave
[C] ultraviolet < infrared < microwave < radio wave

{D} ultraviolet < microwave < infrared < radio wave
¥

7. With increase in ionic strength of the solution, the rate of a chemical reaction between

two cationic reactants

[A] decreases [B] increases

[C] does not change [D} becomes zero

8. Aneven function among the following is

[A]  sinCo) B) 3nW)

[C]  exp(®) ] &PX)
X

9. The equation, xy = 4, represents
[A] a pair of straight lines [B] anellipse

{C] aparabola D] ahyperbola

10. Among the following, the incorrect expression for cos 20 is

[A] 2cos?f—1 [B] 1— 2sin%@
[C] cos?8 — sin# [D] 2cos?8 + 1
11, Taylor series expansion for In(1 + x) is . .
[A] 1+x—2x?+3x%=3x*+ - B} x+x®+x%+x" 4+
¥2 X3 xt ‘ ¥2  x3 ot
C] p—-l-X_2 .. D] X X _* ..
€] x st3 7t D] x TRETIRY TR

12. The smallest ion among K*, CI", H", and Ca®" is
[A] K ' [B] H
[C] cr [D] Ca®*

g | p agez4
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13. The expected radius ratios (r'/r) for trigonal planar and tetrahedral coordination in ionic

compounds, respectively, are in the range

[A] 0.22-0.41 and 0.41-0.73 [B] 0.15-0.22 and 0.22-0.41
[C] 0.15-0.22 and 0.41-0.73 [D] 0.22-0.41 and 0.41-0.73

14, The complex that obeys the 18-clectron rule among the following is !
[A] [Cu(NH;)sl* [B] [PtFe]”
[C] {TiFel™ [D] [Ni(PF3)q)

15. If 2.0 g of pure nickel metal (atomic weight = 58.69) is dissolved in nitric acid and then
diluted to 500 mL with water, the normality of the resulting Ni(NQO;); solution is

[A] 0.136 [B] 0273
[C] . 0.009 [D] 0.068

16. In the reaction, 10y~ + al* + BH" — ¢l + dH,0, the values of the stoichiometric
coefficients ‘a’, ‘b°, °c’, and ‘d’, respectively, are
TA] 3.4,2,and 3 Bl 5,6,3,and3
IC] 4,5,2,and3 [D] 3,4,2 and3

17. The species isoelecronic to oxide (0 is

"[A] N [B] F
1 s* D] Mg*
18. Based on VSEPR and stereochemically inactive pair of electrons, the possible structure
of [XeFsl* is )

[A] tricapped trigonal prism " B] "pentagonal bipyramidal
{C] square antiprism {D] bicapped octahedron

19. The enzynic involved in the fermentation of glucose to alcohol is

[A] amylase (B] dehydrogenase
[C] lipase [D] zymase

4 ‘ Pag oy
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20, Identify the relative reactivities of the following compounds towards aromatic
electrophilic reaction

00 9O

{h n {in) (Iv) !
[A] (D <{D <) <(IV) Bl (D<p<@vy<@mn
[C1 (v)<@Dn <) <(m D) (D) < (1) < (D) < (IV)

21. The hybridization of terminal and central carbons of allene, respectively, are

[A] spand sp [B] sp’and sp

C] sp’and sp [D} spand sp®
p

22. The major product formed in the following reaction is
@ (i) BHz~THF
o (i) NaOH, H,0, ?
O

[A] CTTﬁ (B] Cl

0 O O "OH
' : OH
a (10 o Cr

O 00 0o (0]

23. The most appropriate reagent required for the conversion of cyclohexene to benzene is

[A] KMnO, {B] MnO,

[C] DDQ - [D):Cr0; T

24. Identify the optically active compounds among the following

HiC, O HC. ] HC, LCl
D: [L ¢ cH /D
CH; ¢ “CH, 3
"

Cl CH;
1)) any (V)
[A] (II) and (IID) [B] (D), (ID), and (1II)
[C] (@, (D), and (V) (D Mandqm)

MMQ{HQQQEE'
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25. Identify the relative ceactivities of chloropyridines towards nucleophilic substitution

reaction with sodium ethoxide
Cl

[A] Cl [B] I Ci
=z = =z =
(Nj\CI (Nj/ N? ' IN’ (Nj/ ,Q\m
[C] ¢ ' ' D] Cl |
N7 N o N N e N7 N
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PART -B
26. The topic relations among Hy and Hp, Hg and Hr of cyclobutanone, respectively, are
Ha o
e
¥
He Hp .
[A] enantiotopic and homotopic [B] enantiotopic and enantiotopic
[C] homotopic and enantiotopic [D] homotopic and homotopic

27. Esterification of acid-I with alcohol-1I leads to the formation of a

H CHs OH
Me )

(S)-acid-I {+) alcohol-l|
[A] single enantiomer [B] mixture of diastereomers
[C] single diastereomer [D] mixture of enantiomers

28. Identify the most water soluble bromo-compound from the following

Br Br

[A] @ [B] @
[cl Qgr (] Qm

29. The reactions that produce benzoic acid are .
Mg, EbO ;
0] PhBr ——
CO,
0
. Ip, HCI
Gi) Q. - L
Ph” “CHz . (b)H0
(8) KMnO,, HO®
(iif) Ph" % R
{b) HiO
, () KMnOs, HO®
(iv) PhCH; -

B H0°
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[A] (i), (ii), and (iv) [B] (i), (iii), and (iv)
IC] (0, (iii), and (iv) [D] (i) and (iv)

© 30. Identify the products X and Y in the following synthetic scheme

LDA, THF d\/ Meo / MeOH
-78°C 25°C
o}
Gi\ - Foym e e
o= %
?i : , 0? EMe

31. The precursor required for obtaining ethyl 2-oxocyclohexanecarboxylate is

[A] E10,C._~_-COCHs B} BIOL ™ coet

[C] EtO,C. -~~~ -COCH; D} EtO,C o~~~ COEL

32. The carbocation having the longest half-life is -

Me Me
[A] me” P Me [B] ®
‘ Me’ Me _ : -
Ph ‘
[€] Ph—@ D] ®
Ph |

O R slpagezd,
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33. The major product obtained in the ozonolysis of 1,4-dimethylcyclohexene followed by a

reductive workup with Zn and ethanoic acid is

o ‘
O Me
[A] Me)j\,/\/\CHO [B] Mo )K/k/\CHO

Me

O
O Me
A M e)J\/Y\CH o [D] Mo /U\/\/I\CHO

Me .

34. The IUPAC name of the following compound is

NH, Me

M
Me S e

Me
[A] (R,E)-4,5-dimethylhex-3-en-2-amine [B] (§,E)-4,5-dimethylhex-3-en-2-amine

[C] RE)»4-methyld-isopropyl-3-en-2- D} (§,F)-2,3-dimethylhex-3-en-5-amine
amine

35. The major product formed in the following transformation is

© trifluoroacetic acid
N3 -

(Al N (B] N

B

9|Page24
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36. Predict the major product in the fol jowing transformation

Et
HBr 2
: Me

HO
Et .
r-
[A] B [B] 7R !
Et
Et
Et B g
[l [> [D] [5
Me ' Me
37. Identify the major product in the following reaction
HC T H,0 in HCOH
3 >l\/Br AL 2"
HiC _—
CHs OH
[A] HCol coM [B] MGl cH
HsC HiC
COH CHj
€] Gl _CHa (D} MO\ _oH
HaC HaC

8. The most stable conformation of the major product formed in the following reaction is

/040 1) LIAIH,
Bu _ 2) HO"

OH
(Al H—Tor B PR W

By I
u

€1 tB”jm\on D] | fBu\Fﬁ
H

H

10 ‘ 5 g 324 .
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39. Identify the major product in the following transformation

Me Me

A HpSO;
F % ?
Me Me

Me. Me Me. Me

Me Me
Me Me Me Me
© @? D]
O Me
Me

40. Identify the major product in the following reaction

CH,

E&QTH HNO,, 0°C )

NH,
HC o) '
[A] B} é_}%
‘ O OH NH,
Mot [D} Cg -
CHa,

41. The major product formed in the Chichibabin reaction of pyridine is

-

/

Me Me

[€]

- NH2 SN

(A} L [B] |
N S N° NH,
e M

(C] P [P] L
N N~ TNH,

11 |P a . 324
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42. The major product formed in the following transformation is

‘By
1. mCPBA (10 equv)
2. Me,NH (1.0 equiv)
By Bu '
[A] “‘_’ﬁ (B] HO,. |
Mo,N" MeN'
Bu ‘Bu
[cJ ”O’ﬁ [D} HOﬁ
MeoN - MesN

43. Arrange the following compounds in the increasing order of pK, value of the

highlighted "H" |
H H

{1) (1)) (i
[B] (O <(i) <{D
D] ) <) <(d)

[A]l (D <D < ()
[C] AD<dh<D

44. The [o<}2° of a 90% optically pure (R)-2-arylpropanoic acid solution is +135°. On

treatment with a base at 20 °C for one hour, [ec]3? changed to +120°. The optical purity
of the resulting (R)-isomer is

[A] 80% [B] 70%

[C] 20% - DY 30% °

45, Identify the name of the following reaction
o

hy
e

[A] Norrish type-l [Bl Norrish type-Ii

IC] Paterno-Buchi [D] Barton reaction

12|Page24
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46. Identify the compound that produces a red/orange colored product when treated with
2,4-dintrophenylhydrazine. The compound does not react with the Schiff's reagent and

results negative iodoform test,

@] 9]
[A] o A, (B) cHy |
CH, CH, -
Q O
) ©/k% [0} ©)LH

47. Which of the following compounds will have its absorption maximum at the longest

wavelength?

[A] 1,2,5-hexatriene [B] 1,5-hexadiyne
[C] 1,3-hexadiyne D] 1,3,5-hexatriene
48. The "H NMR spectrum of H3C-O-CHCI-CH,C! will exhibit

[A] a three-proton doublet, a one-proton singlet, and a two-proton doubiet
[B] a three-proton singlet, a one-proton singlet, and a two-proton doublet
iCl a three-proton singlet, a one-proton tiiplet, and a two-proton doublet

[D] a three-proton triplet, a one-proton triplet, and a two-proton triplet

49, The hormone insulin is a

[A] terpenoid [B] carbohydratc
[C] steroid [D] peptide

50. A bacterial cell does not contain

[A] ribosome [B] DNA
[C] lipid membrane D] nucleus

51. Among the following, the electron rich molecular hydride is
[A] CsH [B] PH;

[C] ByHyo [D] SiH4

B |p R g o3



w-4

BOOKLET CODE-A

52. The value of ' for the cyclic ion [SicOs]" is

[A] 6 [B] 10
12 ‘ D] 8

53. Among the following, the reagents for separation of Group-IV metal ions are
[A] NH.OH and NH,Cl [B] HCIand H,S ,

[C] NH,OH, NH4ClI, and H,S _ [D] NH,OH, NH,Cl, and (NH;);COgI
54. Among the following thallium compounds, the most stable one above 40 °C is

[A] TICI [B] TiCl
[C] TICI; [D] ThCl
55. Reaction of AlF; with an excess of F~ gives
[A] AIF, [B] AIFs*
[C] ALFs [D] Algd
56. The total number of tetrahedral voids in the face-centred cubic unit cel} is
[A] 6 [B] 8
(C] 4 D} 12
57. Chlorine in a sample of weight 1.03 g was precipitated as AgCl and the wcigﬁt of the
) precipitate was 0.500 g. The percentage of chlorine in the sample is (atomic weight of

Cl=35.45, Ag = 107.87)
[A] 32.86 [B] 12

[C] 48.5 D] 0.12

58. Match the following

(1) NMR spectroscopy p Electronic transition

(i)  EPR spectroscopy q Vibration of molecules

(iii) IR Spectroscopy r Radio frequency waves

(iv)  UV-Visible spectroscopy s Microwave radiation

[A] D& q )& i) &s;(iv)&p B] ()& ) &s; (i) & p; (iv)&q
[C] )& p: (i) & 13 (i) & g; (V) & s (DI () &r; (i) & s; (i) & q; (iv) & p

. 14|Page24
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59. Among the following, the compound with highest melting point is
[A] AlF; [B] SiFq

[C] PFs : fD] SFg

60. The product obtained by the reaction of Me;As and XeF; is
[A] MesAsF, [B] (CHaF)3XeF,

[C] (CF3)AsXeF, D} MeAsF,

61. Keeping the mass number unchanged, the nuclear decay process that results in the
decrease of atomic number by one unit is
[A] alpha decay _ {B] gamma decay

[Cl beta decay [D] positron emission

62. The number of geometrical and optical isomers  of the complexes,
[Co(ethylenediamine),Cl,]” (I) and [Cr(gly)s} (II), respectively, are (gly is
H;NCH,COO0™)

[A] I:2and3 ' [B] I:2and2
H:2and 4 II: 2 and 4
[C] E:land2 [D] I:2and 4

II: 2 and 3 H:2and?2

63. The metal M that cannot form a stable compound with formula [(1’-CsHs)M(CO)4} is
[A] Mo [B] Ta
€1 v [D] Nb

64. The protein responsible for O; transport in lobsters and crabs is
[A] hemoglobin " [B] myoglobin

[C] hemoerthyrin [D] hemocyanin

65. The vitamin that contains metal-carbon bond is

[A] vitamin-A ' [B} vitamin-B
[C] vitamin-C [D} vitamin-D
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66. The hybridizations of Ni in paramagnetic [NiCls]* and diamagnetic [Ni(CN),J*,
respectively, are

[A] sp’and sp® ‘ [B] dsp?and dsp?

[C] dsp”and sp® [D] sp’ and dsp?

¥
67. Among the following, the d" configuration not susceptible to Jahn-Teller distortion is
[A] ¢ [B] d*(high spin)
c & [D] d® (high spin)

68. The atomic radii of La, Ce, Eu, and Gd follow the order
[A] Gd<FEu<Ce<La [B] La<Ce<Bu<Gd

[C] Gd<Ce<Eu<La D] Gd<Ce<La<Eun

69. The inverse of the matrix ( 0. :}) is

(o) B (° ¢

@ (5 o Pl ;o

7 2 3
T70. Value of the determinant of the matrix (0 0 6) is

0 4 5
[A] © B] 24
[C}] -168 D1 —42

-

71. The number of real solutions of the two equations, x> + y2 = 1andy —x2 = 0, is

[A] © 8] 1
iy 2 (D} 3

72. The derivative of the function (¢?* — 1)}/(e* + D atx = 0 is
[A] -1 (B] 0

cr 2 ' D] 1

o 161 - ;_.8 oV
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73. The general solution to the differentiai equation, xz—z

= 2y, is (¢ is the constant of
integration)
[A] cx [Bl] c+x

[C] cx%/2 [D} ¢+ x2/2 | ,

74. The equation of the straight line that is perpendicular to y = x + 2, and passing through

the origin is

[A] x+y=0 Bl x+y—-2=0
IC] x+y+2=0 D] x—y=0

75. The complex number that results in a pure imaginary quotient when divided by its own
complex conjugate is
(Al 1+i/2 [B] 1+i
[C}] 1+2i D] 1+in

76. The value of lim,_,e, / (x + sinx)}/(x — cosx) is
[A] 1 [B] 0
[Cl -1 D] =

77. fe*108% ¥ dx =

AT e Bl _e*
loga i1+loga

[C] (ae)” [D] (ae)”
;- log(de)

78. The solution for the set of equations, 2x —3y +4z =8,y — 3z = -7, and x + 2y +
2z =11, is
A] x=1,y=2,z=3 [Bl] x=3y=2z=1

i€C] x=0,y=1z=2 D] x=2,y=1z=0

. 17“, age 24
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79. A triangle has sides of length @, b and ¢ and the angles opposite to these sides are A, B,

and C, respectively. The correct relation among the following is

[Al ¢?=a?+b?—-2abcosC [B} ¢?=a*—b?+2abcosC

[Cl ¢?=a?+b?—2absinC [D] ¢*=a*+b?—-2abcosAcosB

80. A coin is tossed 6 times. The probability of getting heads exactly 3 times is
[A] 3/16 [Bl 5/16
€l 1/8 Pl 1/2

81. The root mean square velocity of hydrogen molecule at any given temperature is

TA] 8 times that of oxygen molecule [B] 4 times that of oxygen molecule

[C] 16 times that of oxygen molecule [D] none of the above
82. The term symbol for the ground state of phosphorus is
[A] “S3p Bl 'S
[C] “Pin D] P,
83. The solid-liquid boundary in the temperature-pressure phase diagram of water has a
negative slope. For melting of ice, the change in'enthalpy and volume are
[A] both positive [B] negative and positive, respectively

[C] both negative [D] positive and negative, respectively

84. The enthalpy change in the reaction, N, + 3H; — 2NH;, is —150 kJ at 300 K. Assuming
that the gases behave ideally, the corresponding change in‘internal energy in kJ is
[A] -145 Bl -147

[C] 145 D] 147
85. The enthalpy of vaporization of benzene at its normal boiling point, 80 °C, is 31 k)

mol L. The associated entropy (in J K™ mol™) and internal energy (in kJ mol™") changes,

respectively, are
[A}] 88,28 [B] 388,28

[C] 88,34 [D] 388,34

18| Pa ge 24
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86. At 298 K, the maximum work (in kJ) derived from the expansion of 1.0 mol of an ideal
gas from 100 atm to 1 atm is
[A] 286 [B] 114

[C] -286 D] 143

87. The standard free energy of formation, 8,G *, 0f N20; (g) and NO; (g) are 97.9 kJ mol™!
and 51.3 kI mol™", respectively. The equilibrium constant for N2Os (g) = 2NO; (g) at
300K is

[A] 6.67 [B] 0.8
[C] 0.5 [D] 0.01

88. The efficiency (in %) of a Carnot engine working between 0°C and 100 °Cis.
[A] 123 [B] 268

[C] 333 [D] 453
89. The pH of a solution made by mixing 30 mL of 0.1 M HCl and 40 mL of 0.1 M aqueous

KOH is
[A] 9.85 [B] 10.15

[C] 1215 [D] 13.15
90. A 0.1 M solution of a substance taken in a cell of 1.0 cm path length shows an

absorbance of 0.45 at 520 nm. The extinction coefficient in em? mol™ is

[A] 45000 [B] 5200
[C] 52000 {D] 4500 .

91. The dissociative adsorption of a gas (A;) on a solid surface follows the Langmuir

adsorption isotherm. A plot of 1/6 vs 1 /P is linear with stope equal to (8 fractional

surface coverage, P: gas pressure at equilibrium, K: equilibrium constant)

[A] K (B] 1/K
[C1 VK [D] 1/VK

19{Page24
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92. The overall rate constant (k) for a three-step chemical reaction is klm. The
activation energies (in kJ mol"‘) corresponding to the three elementary reaction steps are
74, 192, and 10, respectively. The overall activation energy for the reaction is
approximately equal to (in kJ mol ™)
[A] 276 [B] 175 '

[C] 165 [D] 128

93. Using the pre-equilibrium approximation, the predicted rate law for the following
multistep reaction (k.zy: effective rate constant) is
A, = 2A (fast)
A+ B~ P (slow)

[A] kers[A,][B] Bl key,[4,0VIB]
[€] kerpy [A21(B]) DY kepr[4,17(B]

94. The slope and X-intercept of the Lineweaver-Burk plot (1/V vs 1/[S]) of enzyme
kinetics are, respectively (V: reaction rate, [S]: concentration of substrate, Vi,.:

maximum rate, and Kj,: Michaelis constant)

Al Km L Bl XM S

[A] - and - [B] T and .

[C] Ymex g 2 D] Vmex g L
Hym Ky Ky Vmax

95. At 25 °C, the difference in pressure (in Pa), across the surface of a spherical ethanol
droplet having radius 220 nm is closest to (the surface tension of ethanol at 25 °C is 22
mNm™)

[A] 2x10° B] 4x10°

[C] 2x10° D] 3x10*

96. The ionisation energy of the hydrogen atom is 13.6 ¢V when the electron is in the s
orbital. The ionisation energy (in eV for the electron in the 2p orbital is ,
[A] 34 [B] 6.8
[C] 102 D] 13.6

20{Page24
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97. A metal surface is irradiated with light of frequency 2.0 x 10'> Hz, The work-function
of the metal is 6 eV. The potential (in V) required to stop the fastest electron ejected
from the surface is closest to

[A] 228 [B] 4.8
[C] 5.28 [D] 6.28 :

98. The '*C'°0 molecule strongly absorbs at 6.43 x 10" Hz. The force constant (in N m™)
of the CO bond is '
[A] 18556 [B] 1899.6

[C] 1680.6 . [D] 1955.6

99, The resistance of 0.1 M KCl solution in a ceil is 300  and specific conductance is 1.5 S
m~\. If the resistance of 0.05 M NaCl in the same cell is 750 €, then the molar
conductance (S m”> mol™") of NaCl is

[A] 0.032 | [B] 0.045

{C]1 0.012 (D] 0.055

100. An electrochemical cell involves the cell reaction, Cd + 2AgCl — 2Ag + CdCl. If
E.n= 0675V and dE.;/dT=— 6.5 x 107" V K™ at 25 °C, then AH (in kJ mol™) for

the cell reaction is closest to
[A] —143 [B] -168
[C] -—198 [D] 268
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Useful Constants:

Rydberg constant = 109737 cm™'; Faraday constant = 96500 C; Planck constant = 6.625 x
1073 J s; Speed of light = 2.998 x 10% m s™'; Bolizmann constant = 1.380 x 102 J K™ Gas
constant = 8.314 J K™ mo!™ = 0.082 L atm K ™' mol™ = 1.986 cal K™ mol™; Mass of
electron = 9.109 x 107! kg; Mass of proton = 1.672 x 107" kg; Charge of electron = 1.6 x
10 C; 1 D =13.336 x 10°° C m; 1 bar = 10° N m™>; RT/F (at 298.15 K} = 0.0257 V; 1
a.m.u. =1.66 x 107" kg

PART A

1. If a hydrogen atomic orbital has two radial nodes and is non-zero at the origin, its

principal (n) and angular momentum (I) quantum numbers, respectively, are
[A] 1and0 [B] 2and 1
[C] 3and0 [D] 4andl
2. The decomposition of nitrogen pentoxide, N,0s(s) — 2NO,(g) + %02 (g), is an
endothermic process, but spontaneous. It is driven by a |
[A] positive entropy change [B] negative enthalpy change

[C] positive free energy change [D] negative entropy change

3. At 25 °C, solid PbCl; is least soluble in
[A] 0.1 M CaCl [B] 0.1 M NaCl

[C] 0.1 MKNO; D} 0.1 MHCI

4. The splitting of nuclear spin energy levels in a magnetic field is known as
[A] Stark effect ' [B] Madssbauer effect
[C] Zeeman effect [D] Cotton effect
5. The angle between the Miller planes (110) and (100) in a simple cubic lattice is

[A] 45° [B] 60°
[C] %0° [D] 120°

5 ] os g_e 5 4
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6. The order of electromagnetic radiation with increasing wavelength is
[A] radio wave < microwave < infrared < ultraviolet
[B] ultraviolet < infrared < radio wave < microwave
[C] ultraviolet < infrared < microwave < radio wave

{D} ultraviolet < microwave < infrared < radio wave
¥

7. With increase in ionic strength of the solution, the rate of a chemical reaction between

two cationic reactants

[A] decreases [B] increases

[C] does not change [D} becomes zero

8. Aneven function among the following is

[A]  sinCo) B) 3nW)

[C]  exp(®) ] &PX)
X

9. The equation, xy = 4, represents
[A] a pair of straight lines [B] anellipse

{C] aparabola D] ahyperbola

10. Among the following, the incorrect expression for cos 20 is

[A] 2cos?f—1 [B] 1— 2sin%@
[C] cos?8 — sin# [D] 2cos?8 + 1
11, Taylor series expansion for In(1 + x) is . .
[A] 1+x—2x?+3x%=3x*+ - B} x+x®+x%+x" 4+
¥2 X3 xt ‘ ¥2  x3 ot
C] p—-l-X_2 .. D] X X _* ..
€] x st3 7t D] x TRETIRY TR

12. The smallest ion among K*, CI", H", and Ca®" is
[A] K ' [B] H
[C] cr [D] Ca®*

g | p agez4
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13. The expected radius ratios (r'/r) for trigonal planar and tetrahedral coordination in ionic

compounds, respectively, are in the range

[A] 0.22-0.41 and 0.41-0.73 [B] 0.15-0.22 and 0.22-0.41
[C] 0.15-0.22 and 0.41-0.73 [D] 0.22-0.41 and 0.41-0.73

14, The complex that obeys the 18-clectron rule among the following is !
[A] [Cu(NH;)sl* [B] [PtFe]”
[C] {TiFel™ [D] [Ni(PF3)q)

15. If 2.0 g of pure nickel metal (atomic weight = 58.69) is dissolved in nitric acid and then
diluted to 500 mL with water, the normality of the resulting Ni(NQO;); solution is

[A] 0.136 [B] 0273
[C] . 0.009 [D] 0.068

16. In the reaction, 10y~ + al* + BH" — ¢l + dH,0, the values of the stoichiometric
coefficients ‘a’, ‘b°, °c’, and ‘d’, respectively, are
TA] 3.4,2,and 3 Bl 5,6,3,and3
IC] 4,5,2,and3 [D] 3,4,2 and3

17. The species isoelecronic to oxide (0 is

"[A] N [B] F
1 s* D] Mg*
18. Based on VSEPR and stereochemically inactive pair of electrons, the possible structure
of [XeFsl* is )

[A] tricapped trigonal prism " B] "pentagonal bipyramidal
{C] square antiprism {D] bicapped octahedron

19. The enzynic involved in the fermentation of glucose to alcohol is

[A] amylase (B] dehydrogenase
[C] lipase [D] zymase

4 ‘ Pag oy
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20, Identify the relative reactivities of the following compounds towards aromatic
electrophilic reaction

00 9O

{h n {in) (Iv) !
[A] (D <{D <) <(IV) Bl (D<p<@vy<@mn
[C1 (v)<@Dn <) <(m D) (D) < (1) < (D) < (IV)

21. The hybridization of terminal and central carbons of allene, respectively, are

[A] spand sp [B] sp’and sp

C] sp’and sp [D} spand sp®
p

22. The major product formed in the following reaction is
@ (i) BHz~THF
o (i) NaOH, H,0, ?
O

[A] CTTﬁ (B] Cl

0 O O "OH
' : OH
a (10 o Cr

O 00 0o (0]

23. The most appropriate reagent required for the conversion of cyclohexene to benzene is

[A] KMnO, {B] MnO,

[C] DDQ - [D):Cr0; T

24. Identify the optically active compounds among the following

HiC, O HC. ] HC, LCl
D: [L ¢ cH /D
CH; ¢ “CH, 3
"

Cl CH;
1)) any (V)
[A] (II) and (IID) [B] (D), (ID), and (1II)
[C] (@, (D), and (V) (D Mandqm)

MMQ{HQQQEE'
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25. Identify the relative ceactivities of chloropyridines towards nucleophilic substitution

reaction with sodium ethoxide
Cl

[A] Cl [B] I Ci
=z = =z =
(Nj\CI (Nj/ N? ' IN’ (Nj/ ,Q\m
[C] ¢ ' ' D] Cl |
N7 N o N N e N7 N
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PART -B
26. The topic relations among Hy and Hp, Hg and Hr of cyclobutanone, respectively, are
Ha o
e
¥
He Hp .
[A] enantiotopic and homotopic [B] enantiotopic and enantiotopic
[C] homotopic and enantiotopic [D] homotopic and homotopic

27. Esterification of acid-I with alcohol-1I leads to the formation of a

H CHs OH
Me )

(S)-acid-I {+) alcohol-l|
[A] single enantiomer [B] mixture of diastereomers
[C] single diastereomer [D] mixture of enantiomers

28. Identify the most water soluble bromo-compound from the following

Br Br

[A] @ [B] @
[cl Qgr (] Qm

29. The reactions that produce benzoic acid are .
Mg, EbO ;
0] PhBr ——
CO,
0
. Ip, HCI
Gi) Q. - L
Ph” “CHz . (b)H0
(8) KMnO,, HO®
(iif) Ph" % R
{b) HiO
, () KMnOs, HO®
(iv) PhCH; -

B H0°
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[A] (i), (ii), and (iv) [B] (i), (iii), and (iv)
IC] (0, (iii), and (iv) [D] (i) and (iv)

© 30. Identify the products X and Y in the following synthetic scheme

LDA, THF d\/ Meo / MeOH
-78°C 25°C
o}
Gi\ - Foym e e
o= %
?i : , 0? EMe

31. The precursor required for obtaining ethyl 2-oxocyclohexanecarboxylate is

[A] E10,C._~_-COCHs B} BIOL ™ coet

[C] EtO,C. -~~~ -COCH; D} EtO,C o~~~ COEL

32. The carbocation having the longest half-life is -

Me Me
[A] me” P Me [B] ®
‘ Me’ Me _ : -
Ph ‘
[€] Ph—@ D] ®
Ph |

O R slpagezd,
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33. The major product obtained in the ozonolysis of 1,4-dimethylcyclohexene followed by a

reductive workup with Zn and ethanoic acid is

o ‘
O Me
[A] Me)j\,/\/\CHO [B] Mo )K/k/\CHO

Me

O
O Me
A M e)J\/Y\CH o [D] Mo /U\/\/I\CHO

Me .

34. The IUPAC name of the following compound is

NH, Me

M
Me S e

Me
[A] (R,E)-4,5-dimethylhex-3-en-2-amine [B] (§,E)-4,5-dimethylhex-3-en-2-amine

[C] RE)»4-methyld-isopropyl-3-en-2- D} (§,F)-2,3-dimethylhex-3-en-5-amine
amine

35. The major product formed in the following transformation is

© trifluoroacetic acid
N3 -

(Al N (B] N

B

9|Page24
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36. Predict the major product in the fol jowing transformation

Et
HBr 2
: Me

HO
Et .
r-
[A] B [B] 7R !
Et
Et
Et B g
[l [> [D] [5
Me ' Me
37. Identify the major product in the following reaction
HC T H,0 in HCOH
3 >l\/Br AL 2"
HiC _—
CHs OH
[A] HCol coM [B] MGl cH
HsC HiC
COH CHj
€] Gl _CHa (D} MO\ _oH
HaC HaC

8. The most stable conformation of the major product formed in the following reaction is

/040 1) LIAIH,
Bu _ 2) HO"

OH
(Al H—Tor B PR W

By I
u

€1 tB”jm\on D] | fBu\Fﬁ
H

H

10 ‘ 5 g 324 .
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39. Identify the major product in the following transformation

Me Me

A HpSO;
F % ?
Me Me

Me. Me Me. Me

Me Me
Me Me Me Me
© @? D]
O Me
Me

40. Identify the major product in the following reaction

CH,

E&QTH HNO,, 0°C )

NH,
HC o) '
[A] B} é_}%
‘ O OH NH,
Mot [D} Cg -
CHa,

41. The major product formed in the Chichibabin reaction of pyridine is

-

/

Me Me

[€]

- NH2 SN

(A} L [B] |
N S N° NH,
e M

(C] P [P] L
N N~ TNH,

11 |P a . 324
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42. The major product formed in the following transformation is

‘By
1. mCPBA (10 equv)
2. Me,NH (1.0 equiv)
By Bu '
[A] “‘_’ﬁ (B] HO,. |
Mo,N" MeN'
Bu ‘Bu
[cJ ”O’ﬁ [D} HOﬁ
MeoN - MesN

43. Arrange the following compounds in the increasing order of pK, value of the

highlighted "H" |
H H

{1) (1)) (i
[B] (O <(i) <{D
D] ) <) <(d)

[A]l (D <D < ()
[C] AD<dh<D

44. The [o<}2° of a 90% optically pure (R)-2-arylpropanoic acid solution is +135°. On

treatment with a base at 20 °C for one hour, [ec]3? changed to +120°. The optical purity
of the resulting (R)-isomer is

[A] 80% [B] 70%

[C] 20% - DY 30% °

45, Identify the name of the following reaction
o

hy
e

[A] Norrish type-l [Bl Norrish type-Ii

IC] Paterno-Buchi [D] Barton reaction

12|Page24
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46. Identify the compound that produces a red/orange colored product when treated with
2,4-dintrophenylhydrazine. The compound does not react with the Schiff's reagent and

results negative iodoform test,

@] 9]
[A] o A, (B) cHy |
CH, CH, -
Q O
) ©/k% [0} ©)LH

47. Which of the following compounds will have its absorption maximum at the longest

wavelength?

[A] 1,2,5-hexatriene [B] 1,5-hexadiyne
[C] 1,3-hexadiyne D] 1,3,5-hexatriene
48. The "H NMR spectrum of H3C-O-CHCI-CH,C! will exhibit

[A] a three-proton doublet, a one-proton singlet, and a two-proton doubiet
[B] a three-proton singlet, a one-proton singlet, and a two-proton doublet
iCl a three-proton singlet, a one-proton tiiplet, and a two-proton doublet

[D] a three-proton triplet, a one-proton triplet, and a two-proton triplet

49, The hormone insulin is a

[A] terpenoid [B] carbohydratc
[C] steroid [D] peptide

50. A bacterial cell does not contain

[A] ribosome [B] DNA
[C] lipid membrane D] nucleus

51. Among the following, the electron rich molecular hydride is
[A] CsH [B] PH;

[C] ByHyo [D] SiH4

B |p R g o3



w-4

BOOKLET CODE-A

52. The value of ' for the cyclic ion [SicOs]" is

[A] 6 [B] 10
12 ‘ D] 8

53. Among the following, the reagents for separation of Group-IV metal ions are
[A] NH.OH and NH,Cl [B] HCIand H,S ,

[C] NH,OH, NH4ClI, and H,S _ [D] NH,OH, NH,Cl, and (NH;);COgI
54. Among the following thallium compounds, the most stable one above 40 °C is

[A] TICI [B] TiCl
[C] TICI; [D] ThCl
55. Reaction of AlF; with an excess of F~ gives
[A] AIF, [B] AIFs*
[C] ALFs [D] Algd
56. The total number of tetrahedral voids in the face-centred cubic unit cel} is
[A] 6 [B] 8
(C] 4 D} 12
57. Chlorine in a sample of weight 1.03 g was precipitated as AgCl and the wcigﬁt of the
) precipitate was 0.500 g. The percentage of chlorine in the sample is (atomic weight of

Cl=35.45, Ag = 107.87)
[A] 32.86 [B] 12

[C] 48.5 D] 0.12

58. Match the following

(1) NMR spectroscopy p Electronic transition

(i)  EPR spectroscopy q Vibration of molecules

(iii) IR Spectroscopy r Radio frequency waves

(iv)  UV-Visible spectroscopy s Microwave radiation

[A] D& q )& i) &s;(iv)&p B] ()& ) &s; (i) & p; (iv)&q
[C] )& p: (i) & 13 (i) & g; (V) & s (DI () &r; (i) & s; (i) & q; (iv) & p

. 14|Page24
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59. Among the following, the compound with highest melting point is
[A] AlF; [B] SiFq

[C] PFs : fD] SFg

60. The product obtained by the reaction of Me;As and XeF; is
[A] MesAsF, [B] (CHaF)3XeF,

[C] (CF3)AsXeF, D} MeAsF,

61. Keeping the mass number unchanged, the nuclear decay process that results in the
decrease of atomic number by one unit is
[A] alpha decay _ {B] gamma decay

[Cl beta decay [D] positron emission

62. The number of geometrical and optical isomers  of the complexes,
[Co(ethylenediamine),Cl,]” (I) and [Cr(gly)s} (II), respectively, are (gly is
H;NCH,COO0™)

[A] I:2and3 ' [B] I:2and2
H:2and 4 II: 2 and 4
[C] E:land2 [D] I:2and 4

II: 2 and 3 H:2and?2

63. The metal M that cannot form a stable compound with formula [(1’-CsHs)M(CO)4} is
[A] Mo [B] Ta
€1 v [D] Nb

64. The protein responsible for O; transport in lobsters and crabs is
[A] hemoglobin " [B] myoglobin

[C] hemoerthyrin [D] hemocyanin

65. The vitamin that contains metal-carbon bond is

[A] vitamin-A ' [B} vitamin-B
[C] vitamin-C [D} vitamin-D
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66. The hybridizations of Ni in paramagnetic [NiCls]* and diamagnetic [Ni(CN),J*,
respectively, are

[A] sp’and sp® ‘ [B] dsp?and dsp?

[C] dsp”and sp® [D] sp’ and dsp?

¥
67. Among the following, the d" configuration not susceptible to Jahn-Teller distortion is
[A] ¢ [B] d*(high spin)
c & [D] d® (high spin)

68. The atomic radii of La, Ce, Eu, and Gd follow the order
[A] Gd<FEu<Ce<La [B] La<Ce<Bu<Gd

[C] Gd<Ce<Eu<La D] Gd<Ce<La<Eun

69. The inverse of the matrix ( 0. :}) is

(o) B (° ¢

@ (5 o Pl ;o

7 2 3
T70. Value of the determinant of the matrix (0 0 6) is

0 4 5
[A] © B] 24
[C}] -168 D1 —42

-

71. The number of real solutions of the two equations, x> + y2 = 1andy —x2 = 0, is

[A] © 8] 1
iy 2 (D} 3

72. The derivative of the function (¢?* — 1)}/(e* + D atx = 0 is
[A] -1 (B] 0

cr 2 ' D] 1

o 161 - ;_.8 oV
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73. The general solution to the differentiai equation, xz—z

= 2y, is (¢ is the constant of
integration)
[A] cx [Bl] c+x

[C] cx%/2 [D} ¢+ x2/2 | ,

74. The equation of the straight line that is perpendicular to y = x + 2, and passing through

the origin is

[A] x+y=0 Bl x+y—-2=0
IC] x+y+2=0 D] x—y=0

75. The complex number that results in a pure imaginary quotient when divided by its own
complex conjugate is
(Al 1+i/2 [B] 1+i
[C}] 1+2i D] 1+in

76. The value of lim,_,e, / (x + sinx)}/(x — cosx) is
[A] 1 [B] 0
[Cl -1 D] =

77. fe*108% ¥ dx =

AT e Bl _e*
loga i1+loga

[C] (ae)” [D] (ae)”
;- log(de)

78. The solution for the set of equations, 2x —3y +4z =8,y — 3z = -7, and x + 2y +
2z =11, is
A] x=1,y=2,z=3 [Bl] x=3y=2z=1

i€C] x=0,y=1z=2 D] x=2,y=1z=0

. 17“, age 24
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79. A triangle has sides of length @, b and ¢ and the angles opposite to these sides are A, B,

and C, respectively. The correct relation among the following is

[Al ¢?=a?+b?—-2abcosC [B} ¢?=a*—b?+2abcosC

[Cl ¢?=a?+b?—2absinC [D] ¢*=a*+b?—-2abcosAcosB

80. A coin is tossed 6 times. The probability of getting heads exactly 3 times is
[A] 3/16 [Bl 5/16
€l 1/8 Pl 1/2

81. The root mean square velocity of hydrogen molecule at any given temperature is

TA] 8 times that of oxygen molecule [B] 4 times that of oxygen molecule

[C] 16 times that of oxygen molecule [D] none of the above
82. The term symbol for the ground state of phosphorus is
[A] “S3p Bl 'S
[C] “Pin D] P,
83. The solid-liquid boundary in the temperature-pressure phase diagram of water has a
negative slope. For melting of ice, the change in'enthalpy and volume are
[A] both positive [B] negative and positive, respectively

[C] both negative [D] positive and negative, respectively

84. The enthalpy change in the reaction, N, + 3H; — 2NH;, is —150 kJ at 300 K. Assuming
that the gases behave ideally, the corresponding change in‘internal energy in kJ is
[A] -145 Bl -147

[C] 145 D] 147
85. The enthalpy of vaporization of benzene at its normal boiling point, 80 °C, is 31 k)

mol L. The associated entropy (in J K™ mol™) and internal energy (in kJ mol™") changes,

respectively, are
[A}] 88,28 [B] 388,28

[C] 88,34 [D] 388,34

18| Pa ge 24
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86. At 298 K, the maximum work (in kJ) derived from the expansion of 1.0 mol of an ideal
gas from 100 atm to 1 atm is
[A] 286 [B] 114

[C] -286 D] 143

87. The standard free energy of formation, 8,G *, 0f N20; (g) and NO; (g) are 97.9 kJ mol™!
and 51.3 kI mol™", respectively. The equilibrium constant for N2Os (g) = 2NO; (g) at
300K is

[A] 6.67 [B] 0.8
[C] 0.5 [D] 0.01

88. The efficiency (in %) of a Carnot engine working between 0°C and 100 °Cis.
[A] 123 [B] 268

[C] 333 [D] 453
89. The pH of a solution made by mixing 30 mL of 0.1 M HCl and 40 mL of 0.1 M aqueous

KOH is
[A] 9.85 [B] 10.15

[C] 1215 [D] 13.15
90. A 0.1 M solution of a substance taken in a cell of 1.0 cm path length shows an

absorbance of 0.45 at 520 nm. The extinction coefficient in em? mol™ is

[A] 45000 [B] 5200
[C] 52000 {D] 4500 .

91. The dissociative adsorption of a gas (A;) on a solid surface follows the Langmuir

adsorption isotherm. A plot of 1/6 vs 1 /P is linear with stope equal to (8 fractional

surface coverage, P: gas pressure at equilibrium, K: equilibrium constant)

[A] K (B] 1/K
[C1 VK [D] 1/VK

19{Page24
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92. The overall rate constant (k) for a three-step chemical reaction is klm. The
activation energies (in kJ mol"‘) corresponding to the three elementary reaction steps are
74, 192, and 10, respectively. The overall activation energy for the reaction is
approximately equal to (in kJ mol ™)
[A] 276 [B] 175 '

[C] 165 [D] 128

93. Using the pre-equilibrium approximation, the predicted rate law for the following
multistep reaction (k.zy: effective rate constant) is
A, = 2A (fast)
A+ B~ P (slow)

[A] kers[A,][B] Bl key,[4,0VIB]
[€] kerpy [A21(B]) DY kepr[4,17(B]

94. The slope and X-intercept of the Lineweaver-Burk plot (1/V vs 1/[S]) of enzyme
kinetics are, respectively (V: reaction rate, [S]: concentration of substrate, Vi,.:

maximum rate, and Kj,: Michaelis constant)

Al Km L Bl XM S

[A] - and - [B] T and .

[C] Ymex g 2 D] Vmex g L
Hym Ky Ky Vmax

95. At 25 °C, the difference in pressure (in Pa), across the surface of a spherical ethanol
droplet having radius 220 nm is closest to (the surface tension of ethanol at 25 °C is 22
mNm™)

[A] 2x10° B] 4x10°

[C] 2x10° D] 3x10*

96. The ionisation energy of the hydrogen atom is 13.6 ¢V when the electron is in the s
orbital. The ionisation energy (in eV for the electron in the 2p orbital is ,
[A] 34 [B] 6.8
[C] 102 D] 13.6

20{Page24
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97. A metal surface is irradiated with light of frequency 2.0 x 10'> Hz, The work-function
of the metal is 6 eV. The potential (in V) required to stop the fastest electron ejected
from the surface is closest to

[A] 228 [B] 4.8
[C] 5.28 [D] 6.28 :

98. The '*C'°0 molecule strongly absorbs at 6.43 x 10" Hz. The force constant (in N m™)
of the CO bond is '
[A] 18556 [B] 1899.6

[C] 1680.6 . [D] 1955.6

99, The resistance of 0.1 M KCl solution in a ceil is 300  and specific conductance is 1.5 S
m~\. If the resistance of 0.05 M NaCl in the same cell is 750 €, then the molar
conductance (S m”> mol™") of NaCl is

[A] 0.032 | [B] 0.045

{C]1 0.012 (D] 0.055

100. An electrochemical cell involves the cell reaction, Cd + 2AgCl — 2Ag + CdCl. If
E.n= 0675V and dE.;/dT=— 6.5 x 107" V K™ at 25 °C, then AH (in kJ mol™) for

the cell reaction is closest to
[A] —143 [B] -168
[C] -—198 [D] 268
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Useful Constants:

Rydberg constant = 109 737 em™'; Faraday constant = 96 500 C; Planck constant = 6.625 x
1073 J 5; Speed of light = 2.998 x 10* m s7!; Boltzmann constant = 1.380 x 102 J K7; Gas
constant = 8.314 J K- mol~! =0.082 L atm K ' mol™! = 1.986 cal K-! mol™'; Mass of electron
=9.109 x 10~*! kg; Mass of proton = 1.672 x 10-%" kg; Charge of electron = 1.6 x 10-1* C;
1 D=3.336 x 107° C m; 1 bar = 10° N m~%; RT/F (at 298.15 K) = 0.0257 V.

PART - A

. The expected general order of strength of hydrogen bond is:

[A] C-H---O>N-H---0>0-H-0 (B] O-H--O>N-H--0>C-H--0
[C] N-H--0>O0-H:-0>C-H--0 [D] O-H-0>C-H0>N-H0
. An organic compound containing carbon, hydrogen and oxygen requires 2.5 L. of oxygen

to burn completely at STP and gives two liters each of COz and H>O vapor. The empirical
formula of the compound is likely to be

[A] C2H:O [B} CHO
[C] CaH0 [D] CsH0

. Among the following, the diamagnetic complex is

[A] [Mn(CN)s]*- [B] [Fe(CN)s*~
[C] [Co(NHa)]** [D} [Ni(NH:))*

. The internal energy of a system (V = volume, T = Temperature, P = pressure, S =
entropy) is a function of

[A] VandT Bl VandS
[C] PandT [D] PandS
. The following reaction will proceed through
Br
HBr

I. addition of HBr across the double bond
1. formation of a primary carbogcation
Ifl. formation of a tertiary carbocation
IV. formation of a secondary carbocation

[A] (I)and (1V) [B] (1)
[€] D) [D] (11D and (IV)
Page 2 of 17
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6. The number of real solutions to the following system of equations is

x2 + 4y? = 5
4x* + y* = 5
[A] 1 [B] 2
[C] 3 {D] 4

7. The elements present in all naturally occurring amino acids among the following are

(I) hydrogen (II) carbon  (HI) nitrogen (IV) oxygen (V) phosphorus
[A] (D, D, (III) and IV} [B] (D), (L), dII) and (V)
[C] (@), 1D, (IV)and (V) (D} (D, (1), (), (IV) and (V)

8. A compound upon oxidation using excess KMnQOjs gives a molecule each of formic acid,
malonic acid and acetone. The structure of the compound is

NI [B] A
@ A D] AN

. 9. Calcium estimation from milk is generally performed by

[A] gravimetric analysis [B] precipitation titration .

[C] complexometric titration [D] redox titration
10. The equation x> — y? = 0 represents a

[A]  pair of straight lines o [B] circle
[C] ellipse [D] parabola

11. Chromosomes are made up of

[A] RNA and proteins ' {(B] DNA and RNA
[C] DNA and proteins [D] Lipids and proteins
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12. Atoms having radius 1.50 A are arranged in a simple (primitive) cubic lattice. Radius of

the largest atom (in A) that can be placed at the body center of the cubic cell, without
affecting the unit cell size is

[A] 0.75 [B] 1.10
[C] 135 [D] 1.50

13. The name reaction which is used for the conversion of salicylaldehyde to catechol is
[A] Vilsmeier-Haack reaction [B] Shapiro reaction

[C] Reimer-Tiemann reaction [D] Dakin reaction
14. The local maximum of the function, y = x%e7%, isat x =

[A] 2 [B] 1
[C] © iD] -2

15. The photo-¢xcitation and water oxidation processes in photosynthesis are associated
respectively, with the metals

[A] Caand Mg fB] MnandCa
[€C] MgandCo D] Mgand Mn

16. Enthalpy cﬁange for the transition of solid Sn, from the grey form (density =5.75 g cm™3)
to the white form (density = 7.31 g cm™3) at 10.0 bar and 298 K is +2.1 kJ mol*. The
internal energy change for this transition in kJ mol™ is (1.0 bar = 105 Pa; atomic weight of
Sn=118.7)

[A] —44 B] -2.1
€] +21 D] +4.4

17. ldentity the most appropriate reagent, X, in the following reaction

COOH 0
Cl COOMe X Cl O
[A] LiAlHd [B] LiBHs
[C] NaBH. X [D] BH;THF

18. Which of the following is not an extensive property?

[A] Mass {B] Volume
[C] Heat capacity [D} Specific heat
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19. Air contains 78% Nz, 21% Oz, 0.9% Ar and 0.1% CO: by volume. The molecular weight
of air is close to (Atomic weight of N, O, Ar, C are 14, 16, 40, 12 respectively)

[A] 29 [B] 31
[C] 28 [D] 30

20. The terpene that contains carbonyl group among the following is

[A] Limonene [B] Camphor
[C] 3-Carene [D] w«-Pinene

21. The F-N-F bond angle in NF3 is 102°30', whereas H-N—H bond angle in NHj is
107°48'. This difterence in bond angle can be explained based on

[A}] VSEPR theory that the repulsion {B] VSEPR theory that the repulsion
between bond pairs is less in NF3 than between bond pairs is more in NF3
in NH; than in NH3

[C] molecular orbital theory that predicts  [D] the fact that the first ionization
low bond order for NF3 molecule energy of fluorine is higher than

that of hydrogen

22. Among the following, the drug which contains a f-lactam unit is
{A] Ibuprofen {B] Naproxen

{C] Penicillin [D] Sertraline

23. The reaction between dioxygen and PtFs provides

[A] [OT[PtF¢) - [B] [OF)[PtFs}
[C] [O] [PtFe]* [D] [O:][PtTe)
1 2 3
24, The determinant |4 5 6] is
7 8 9
[A] =2 ‘ Bl -1
[C] © [D] 3
25. Jlti_l:rtl) X=X is
[A] 1 B] ®
2 2
[cy _T [D] oo
2
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PART - B
26. The major product formed in the following reaction is

H OH
H+

OH OH

OH
QOH

27. The product of the following reaction is

HIO,/H,0
OO —_— ?

[A] COOH [B] [::CHO
COOH CHO
Joa Jeoe

OH

28. [e*cosx dx =
JA] e*sin x + constant [B] e*(sin x — cos x) + constant

[Cl e* [D] sin x + constant
- (sinx + cos x) + constant

29. The argument of the complex number (=1 — i} is

fA] T B] _T
4 4
[C} 3n (D] _3m
4 4
30 sin38 _
' tan@ —sing
[A] cos@ + cos?8 [B} cos @ — cos?@
[C] sin@ + sin?g [D] sin @ — sin?@
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(1-x%)

3 =
[A] 1+x3 Bl 1+ x+x2+x3
[C] 1-x° D] 1 - x+x2-x3

32. Rates of Ez reaction of the following bromides increases as

SUNONNg e
“Br “Br [:I
Me Br
U] (I

iy

[A] (D)< () < () [B} ()<l <({In
[C] (D) < (1} < (I) (D] (D <{I) <

33. The Fischer projection that is identical to the following Newmann projection is

MeMe
@Br
EtH/ H
Me Me
. Br i H ] H i Br
[A] Me | H B] Me | H
Et Et
Me Me
H ; Br Br i H
€] Et | H (D] £t | H
Me Me

34. The major product formed in the following reaction is
OH
Br2 ?
0 CH,Cl,
0 0]
(A] O:}: (8] Q’c}:
Br : Br
oy (T
[C] o) D] ~0
Br Br ‘
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35. Heating resorcinol with "X' and conc. H2804 followed by pouring the reaction mixture in
aqueous NaOH solution gives greenish yellow color. The reagent ‘X' is

[A] benzoic acid [B] phthalic anhydride
[C] wurea {D] glucose

36. The major product obtained by the reaction of cyclohexanone oxime with conc. H2SOx is

[A] Cyclopentane carboxaldehyde (B] N,N'-Dicyclohexylcarbodiimide
[C] Caprolactam (D] Bakelite

37. The reactivity of the following compounds in electrophilic substitution decreases as

[: toluene ; II: nitrobenzene ; 111 benzene ; 1V: phenol

[A] [>11>11>1V B] IV>HI>1>]
[C] T>T>IV>1l D] IV>I1>1>1l

38. The reagent which is the source of nitrogen in the Gabriel synthesis of amines is
[A] sodium azide B} potass;ium phthalimide
[C] potassium cyanide [D] sodium nitrite
39. Stereochemistry of the double bonds in the following compound can be designated as

9 0 C1OOH
4

- [A] (E 4E,7E) [B] (2Z 4E,72)
[C] (2, A4Z 7E) (D] (2Z,4E, 7E)

40. Among the following, the compound which undergoes the fastest decarboxylation under
acid catalysis is

0 | 0]
w (UK (B] dCOOMe

COOMe

02N COOMe '
CHER @] (0] ]
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41. Structure of (2R, 3R)- 2,3-pentanediol is

OH OH

[A] /\/\ [B] /Y\
OH OH
OH OH

(]| /k(\ D) /'\/\
OH OH

42. The product "X in the following reaction is
MeO COOH
(F3CCO),0

—— e x
OMe

[A] OMe OMe

[B]
MeO COCF, MeQ COCF,

[C] MeO [D] MeO
R D

OMe © OMe

43. Among the following, the aromatic compounds aré

COE o p 9

Me
v v
{A} L HandIH [B} L IllandV
[C] LIVandV D] ILIVand V

: 44. The reagent that can perform the following transformation is

Ct H
0 0
[A] NaBH. [B] NaH
[C] LiAIH{OBu)s [D] LiAlH4
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45, The decreasing order of the acidity of compounds I-IV is

J X i i I
Ph OH Ph/\)LOH Ph/\/LLOH or /h OH
i Il il I\
[A] 1=1>11>1V Bl l>1>1v>1l
[C] M>1V>1>1] D] IV>UHI>1>]1
46. The reaction which gives # -hydroxy carbony! compound as the product is

[A] Cannizzaro reaction [B} Claisen condensation

[C] Benzoin reaction [D] Aldol reaction

47. The equation that is not true for mixing of two ideal gases at constant temperature and
pressure is

[A] AUnx=0 [B] ASmx=0
[C] Allmix =0 [D] gmix = 0

48. The number of ways in which two electrons can be placed in the threc p-orbitals (each
eleetron having two possible spins) such that the two electrons satisfy Pauli’s exclusion
principle, is

[A] 9 [B] 18

[C] 30 [} 36
49. The number of possible stereo-isomers of glucose is

[A) 16 [B] 8

[C] 24 D] 32

50. The order of increasing stability for the following carbocation intermediates is

H f oﬁlg Ph /W\
® _ ®
HJ\H . /j@ )\ @

H” ™H H® H
| i fl v Vv
[A] H<I<V<IV<Il . [B] MI<I<IV<II<V
IC} M<II<V<I<IV D} MI<I<V<I<IV
Page 10 of 17
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51. The intermediate involved in the following transformation is

: O

{A] Carbocation [B] Carbanion
[C] Benzyne [D] Carbene

52. The biuret test is used to confirm the presence of proteins because the reagent reacts with
the

[A] basic side chains in protein [B] protein main chain CO group

[C] protein main chain NH group [D} protein hydrophobic core
53. Edman degradation is generally used for

[A] the determination of the amino acid [B] the synthesis of nucleic acids from
sequence in a protein nucleosides

[C] the preparation of one carbon less [D] sequencing a nucleic acid
aldose from parent aldose

54. The pKavalues of HOCI, HCIO; and HCIO3 follow the order

[A] HCIO: > HOCI > HCIOs [B] HOCI > HCIO2 > HCI(Os
[C] HOCI> HCIO; > HCIO, [D] HCIOs > HCIO2> HOC]

55. The reagents used in the brown ring test for nitrate are

[A] conc. H2SO4 and ferrous sulfate [B] conc. HaSO4 and ferric sulfate
[C] conc. HCI and ferric sulate [D] conc. HCI and ferrous sulfate

56. Among the following, the statement(s) that are correct for solid BeCl are
(D) It forms infinite chains with tetrahedral beryllium.
(1) It forms infinite chains with planar beryllium.
(IIT) The Be—Cl distance is Jonger than that found in linear BeCl; vapor.

{A] (II) and (II1) {B} (1) and (i)
[C] (I)only [D] (1) only

57. Among 18 groups in the periodic table, the only group that contains examples of elements
that are gas, liquid and solid at room temperature (25 °C) is

[A] 1 {B] 17
[C] 12 D] 6
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58. Elemental fluorine is produced by the electrolysis of

[A] aqueous hydrogen fluoride {B] aqueous potassium hydrogen
difluoride (potassium bifluoride)

[C} anhydrous hydrogen fluoride [D] a mixture of potassium fluoride and
hydrogen fluoride

59. The CFSE for tetrahedral [CoCls]?* is 8,000 cm™'. The CFSE (in cm™) for octahedral
[CoCls)* will be

tA] 12,000 [B] 16,000
[C] 18,000 {D] 20,000

60. The number of unpaired electrons in an octahedral complex [CoFs)*~ is
fA] 3 [(B] 4
[C] 0 (D] 5

61. The active site of Nitrogenase contains

[A] MgandFe {B] CuandCo
[C] MoandFe [D] NiandZn

62. The unpaired electron in the square planar cobalt(1l) complexes is located in

[A] d;2 orbital | [B] d\2,? orbital
[C] dyxy orbital [D]  dy; orbital

63. In zinc blende structure of ZnS, each

[A]l S* ion is octahedrally surrounded by  [B] Zn?* ion is octahedrally surrounded

six Zn?* jons by six $* ions

{C] Zn*' ion is tetrahedrally surrounded [D] Zn*' ion is tetrahedrally surrounded
by four $* ions and each $% jon is by four $% ions and each $% ion is
octahedrally surrounded by six Zn?* tetrahedrally surrounded by four
ions Zn** ions

64. Among the following, the correct statement(s) regarding N(SiMes)s is/are
() It has a pyramida} geometry around nitrogen.
(I} pn—d= bonding is present in this compound.
(1I1) It is a strong Lewis base.
(IV) It has a trigonal planar geometry around nitrogen.

[A] (D) and (IV) | B] ()
[C] (1) and (IV) D] ()
Page 12 0f 17
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67.

68.

69.

70.

71.

72
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AI(OH); reacts as a base with acids to form salts that contain [Al(H20)]*" ions. However,
in dilute aqueous NaOH solution, it

[A] splits water and releases hydrogen gas [B] get reduced to form metaliic Al

[C] remains unaffected [D] forms sodium aluminate

The solubility of BaSO4 (molecular weight = 233) at 25 °C is 0.0023 mg/ml.. The
sotubility product, Ksp (in mol® L-2) of BaSOy is close to

[A] 1.0x107 [B] 1.0x 107
[C] 0.0023 D] 2.3x 107

The spectroscopic technique used to study electronic transitions involved in molecules is

[A] IR [B] UV-Vis
[C] EPR [D] NMR

Among the following, the correct statement is

fA] Ce™ is diamagnetic but La*" is [B] Ce* is diamagnetic but La* is
paramagnetic. paramagnetic.
[C] Ce*" and La*" are diamagnetic. [D] Ce** and La’" are diamagnetic.

The hybridization of boron in diborane is

[A] sp’d Bl sp°
[C] sp? D] sp

The oxidation states of phosphorus in orthophosphoric acid and orthophosphorous acid
are, respectively

C[A] (V)and (IV) [B] (HI)and (IV)
[C] (V)and (1)) (D] (1) and (1)

The correct formula for the red solid of nickel(Il)-dimethylglyoximato complex is

[A] [Ni(CsHi2N4O4)2)*" [B] [Ni(CsHi4N4Oa)2]
[C] [Ni(CgH]eN.gOa):]z+ [B] [Ni(CsH1aN4O4)2{H20):]

. A wire frame in the form of an equilateral triangle is changed to a circle; fength of the wire
remains the same. Ratio of the areas ( Acircie ) is
triangle
[A]l 2 Bl 05
v 3V3
[cy v37 o) 33
9 T
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74.

75.

76.

71.

78.

79.
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When a current of 2.0 A was passed for 80 min through a solution of a divalent cation, 2.8
g of the metal was deposited on the cathode. Atomic weight of the metal would be closest
o

fA] 28 [B] 56
[C] 84 (D] 112

Among the following, the function that has a single maximum over its entire domain, and
goes o zero as x goes to oo is

[A] sinx [B] expx
[C]  sechx [D] log x

A coordination complex of the formula [Co(NH3)sNO;]Cl; can exhibit
[A) coordination isomerism [B] optical isomerism
[C] ionization isomerism [D] linkage isomerism

2 4
Two parabolas given by the equations, y = x? and x = )-;- intersect at the points with

coordinates (0, 0) and

[A] (0.5,0.5) B} (2,2)
[C] (1,2) (D] (2,0)

A die has numbers 1 to 6 marked on the six faces. If n dies are thrown simulianeously, the
probability of all showing 1 on top is

[a] 1 B} 1
nt 6n
[€l Ve (D] —g (forn < 6)

Given the vectors, 4 = £ + 9+ 2and B = £ — § + 2 (where, £, 9, 2 are unit vectors along
the Cartesian axes), (A x B).(A x B) =

[A] 0O - [B]
[C] 4 . D] 8

Given the standard reduction potential, E® = +1.23 V for O; + 4H* + 4e- — 2H,0, the
equilibrium constant for the reaction 2Ha(g) + Ox(g) — 2H20(1) at 25 °C is

[A] 1.6x10% B} 4.5x10%
[C] 6.3 x 102 (D] 1.9x10?
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80. In the X-ray diffractogram of NaCl, diffraction from the (1 1 1) plane is observed at 20 =
27.4°. The Miller plane corresponding to the peak at 20 = 56.5° is

[A] (100) B} 211D
[C] (11 [D) (222)

81. A photon with wavelength of 300 nm is absorbed by a gas and then emitted as two photons
one with wavelength of 760 nm. The wavelength (in nm) of the second photon is close to

[A] 496 [B] 300
[C] 760 [D] 530

82. When a metal is irradiated with light of frequency 2 x 10'3 Hz, the maximum kinetic
energy of the ejected electron is found to be 6.63 x 107? J. The threshold frequency (in
Hz) of the metal is close to

[A] 2.0 x 105 [B] 1.0 x 1015
[C] 3.0 x 10" D] 4.0 x 10t°

83. The longest wavelength (in A) in the Lyman series of H- atom spectrum is

[A] 1125.7 [B] 1512.7
[C] 1215.7 {D] 1152.7

84. The root mean square speed of Nz gas is equal to that of propane gas at STP at temperature
close to

[A] 174 [B] 273
[C] 274 [D] 373
sin @ cos @

“1-cotg = 1-tang

[A] cot ¢ B} tang
[C} cos¢@ +sing _ [D] cosp-sing

86. Three circles each of radius 1.0 cm touch one another externally and they lie between two
parallel lines. The minimum possible distance (in cm) between these parallel lines is

(Al 2++/3 ' [B] 3+ V3
[C] 4++3 D] 5++3
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87. The van der Waals b constant of gases, A, B and C gases are 0.025, 0.045 and 0.035 L
mol™, respectively. The correct descending order of the molecular volume of these gases is

[A] C>B>A [B] A>B=>C
[C] B>C>A [D] A>C>B

88. Fraction of the unit cell occupied by atoms packed in an FCC lattice is

[A] V3m B]
8 6
[€l V2rn (D1 v2m

= —

89. If the optical density of a solution is 1, then the % of light transmitted through the
solution is

[A] 20 {B] 10
[C] 80 D] 90
90. A reaction that is spontaneous at room temperature (27 °C) can have enthalpy, AH (kJ
mol) and entropy, AS (J K*) values respectively,

[A] 0,—-300 [(B] -70,-300
[C} +70,+300 [D] +70,— 300

91. The activity of K3POa solution of molarity (C) and mean activity coefficient (y+) is

[A] 27 CPy [B] 9C*y.}
[C] 9C3ys? [D] 27CHyst

92. A complex reaction consists of three steps with ratc constants k;, k> and 4s. and the
corresponding activation energies are E,, E; and E;. If the overall rate constant of the

. kik . . . .
reaction, k = —-1k—3 then the overall activation energy of the reaction (E) is
2

[A] E,-E,+E; Bl E,+E,+E;
[C] Ei+E;—E; (D} E,-E;—E;

93. Order of the reaction for which the half-life doubles when the initial concentration of the
reactant is doubled is

(A} © [B] 1
(€] 2 [D] 3
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94. 2.0 mol of He, 3.0 mol of Ne and 1.0 mol of Ar are mixed at 300 K. Assuming that these
gases behave ideally, the Gibbs free energy change of mixing (in kJ) is nearly equal to

[A] -13.82 [(B] -15.12
[C] -1.73 [D] -3.46

95. The infrared spectrum of diatomic molecule, with reduced mass 2.52 x 1072 kg, shows
an intense line at 380 cm™1, The force constant of the molecule (in N m*') is

[A] 0.129 [B] 129
[C] 129 D] 1.29
96. The de Broglie wavelength (in m) for a cricket ball of weight 0.14 kg travelling at 40 m s~*
is close to
[A} 1.20 x 1034 [B] 1.00 x 10734
[C] 2.40 x 10734 [D] 1.80 x 10734

97. The isobaric thermal expansion coefficient of an ideal gas (T = temperature, V = volume)
is

fA] T [Bl 1/T?
[C] 1V [D] 1/v?

98. The function, y = 2x3 + 3x% + cx + 8 interseets the x-axis at —4. The value of ¢ is

[A] 20 [B] -18
[c1 2 [D] 10

99. The graphs of two linear equations ax- + by = candbx —ay = c wherea, b and ¢ are
not equal to zero

[A] intersect at one point [B] are paraliel

[C] intersect at two points {D] are perpendicular

100. The Miller planes that are mutually perpendicular are

[A] (100),(020) [Bl (211),(422)
[C] (200),(110) - D] (111),(100)
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Useful Constants:

Rydberg constant = 109737 cm’; Faraday constant = 96500 C; Planck constant = 6.625 x 103 J s;
Speed of light = 2.998 x 10® m s''; Boltzmann constant = 1.380 x 1023 J K'; Gas constant = 8.314 J
K mol! = 0.082 L atm K ~! mol™! = 1.986 cal K! mol"'; Mass of electron = 9.109 x 10-3! kg; Mass
of proton = 1.672 x 10?7 kg; Charge of electron = 1.6 x 10° C; 1 D = 3.336 x [0 C m;
1 bar = 10° N m2; RT/F (at 298.15 K) = 0.0257 V.

PART - A

1. Identify the order of acid strength of CH:CO2H, CF3CO:H, NO:CH2CO-H, and
CCICO2H.
[A] CH3:CO:H < NO:CH2CO:zH < CCI3CO2H < CFa:COz:H
[B] CH3CO-H < CCL:COzH < NO2CH2COzH < CF3COH
[C] CH3CO2H < NO2CH2COzH < CF;CO:H < CCl3COH
[D] CH3COzH > NO,CH2COzH > CCl3CO.H > CF:COH

2. Among the following, the molecule having the longest bond length is:
[A] ~ NO [B] NO*

[C] NO? D] NO-

3. The number of real roots to the pair of equations x> + y? = 1 and 9x? + 4y* = 36
Is:
[A] 0 Bl 1
[C] 2 [D] 3

4. One of the molecules present in turmeric is:

[A] nicotine - [B] curcumin

[C] quinine [D] piperine

5, Theintegral [ 1/*—%

/4 (1+cos(x)) |
[A] -2 [B] =1
[c] 4 [} 2
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6. 2-Pentyne on reduction with Na/liq.NH3 provides:

Et H Et Me
A = B e
(Al HHMe (Bl HHH
Et Me H
€ D] =<
Me H Me

- In an election there are 10 candidates for 4 seats. The voter may cast vote for 1,2, 3

or 4 seats. The total number of ways in which the voter can cast the vote is:

[A] 853 [B] 583
[C] 385 D] 305

. A circle is expanding in time; if the rate of increase of its radius is r', the rate of
increase of its area is given by:
[A] ' X area [B} (r')?

[c] r’ X radius D} T’ X circumference

. A solid cylinder with diameter 3 cm and height 10 cm is flattened into a circular disc
with diameter 30 cm. Thickness of the resuiting disc is:
[A] 100 cm [B] 1cm

(C] 1 mm [D] 1 nm

10.Let T, be the number of all possible triangles formed by joining # non-collinear

points. Then, Tg - Ts =
[A] 10 | B} 8

[C] 5 ' D] 7
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11. The value of the following determinant is:

2 3 45

3 56 9

7 -1 0 2

3 569
[A] —27 (B] 0
[C] 1 [D] 27

12. Identify the products obtained from the following reaction:

m O3, -78°C
—_—————— i

CH;  SMe,
[A] 3-phenylpropane-1,2-diol and methanol
[B] 2-phenylethanal and ethanol
[C] acetic acid and 2-phenylacetic acid
[D] 2-phenylethanal and ethanal

13. Which one of the following is an unusual base pairing in nucleic acids?
[A] A-T [B] G-T

[C]G-C [D] A-U

14. The amino acid that directly participates in the biosynthesis of heme is:
[A] glycine [B] methionine

[C] aspartate [D] tryptophan
13. A triangle with vertices (4,0), (=1, 1) and (3, 5) is:

[A] isosceles and not right angled [B]  right angled but not isosceles

[C] isosceles and right angled [D]  neither right angled nor isosceles
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16. The graph of equation of 2x% + 2y? —4x+y+1=0isa:

[A] circle with center (1, — i) and radius i
[B] circle with center (— % , 1) and radius -1%
[C]  parabola with vertex at (1, — %)

(D] parabola with vertex at (— %, 1)

17, if the point of intersection of the lines, 4ax + 2ay + ¢ = 0 and 5bx + 2by + d = 0

lies in the fourth quadrant and is equidistant from the two axes (a, b, ¢ and d are non-

zero numbers), then:

[A] 3bc — 2ad = 0 [B] 2bc —3ad = 0

[C] 2bc + 3ad =0 D] " 3bc+2ad =0

18. Arrange the following intermediates in the decreasing order of their stability:

o o1

H H H H H™@™H H @ H

| H il v
[A] II> IV >1>TII [B] I>HII>IV>TI
[ClOI=1>1Vv>11 DIOI=>0>1>1V

19. Excess acidity caused by acid rain to the soil can be neutralized by:

[A] addition of more fertilizer [B] removal of acidified soil

[C] addition of Cs;COs ‘ [D] addition of lime

20. Half-life of C is 5730 years. The fraction of “C that remains in a 50,000 years old

sample is:
[A]  236x103 . [B] 0.36 x 10
[C] 136x103 D] 3.36x 1073
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21. The integral, [ x In(x) dx =

2
[A] g— +x (In(x) - %-) + const. [B] a II;(X) + const.
(€] x? [D] x?

(1()+1)+ ¢ ! !
5 \In(x 7) + const. ?(n(x)—-i)-i-const.

22. The molecule possessing non-zero dipole moment is:
[A] CCl4 [B] XeFy

[C]  SF. [D] PCls

23. The hybridization of sulfur (as per VSEPR theory) in SF4 molecule is:
[A] o [B]  spd

€] spd D] s’

24. Zinc uranyl acetate and Nessler’s reagent are used in the confirmatory test of the

following cations:

[A]  K"and NH4, respectively [B]  Cs*and NH4*, respectively
[C]  Na®and NH4*, respectively [DI  NH4" and Na*, respectively

" 25. The pKa value of hydrofluoric acid is 3.2, The approximate degree of dlssoczatlon of
0.35 M solution of hydrofluoric acid is:
[A] 1.2% [B] 2.4%

[C] 42% [D] 12%
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PART-B

26. The energy diagram that correctly corresponds to an enzyme catalyzed reaction is:

[A] 4 [B] 4

(C] m 1
B
@
&
Reaction Codrdinate "
s NOT CaitalYtiC
weew: Enzyme catalytic

27. Intermediate involved in the Reimer-Tiemann reaction is:
A} carbene {B] carbanion
[C] free radical [D] carbocation

28. Absolute stereochemistry of the following compound is:

OH
HOOIC a b
OH
[A] a- (S) b- (R) [B] a- (R), b- (R)
[C] a-(3) b-(5) [D] a- (R), b- ()
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29, The major product obtained in the following transformation is:
Me AgOAC, I,
& =
H,0, AcOH

[A] e _OH [B] HQ Me

HOw @
OH OH

[c] Mo on D] HQ e

HO
"O H “ay
"OH

30. Which one of the following reactions involves both oxidation and reduction

processes?
[A] Robinson Annuiation [C] Cannizaro reaction
[B] Claisen condensation [D] Perkin condensation

31. Contact angle of a liquid with glass wall of a capillary tube of length 10 cm is 90°,

-

When the capillary tube is dipped vertically in the liquid, the liquid level in the

capillary tube:
[A] increases [B} decreases
[C] remains same [D] overflows out

32. According to Hiickel rule, which one of the following is not an aromatic compound?

“NFA+/

s s N
"N\ "NTSN" @
s: N— l g
lﬁ/ &Br ‘ kN/) I'il Br
(A] (B] [C] D)
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33. The rate of effusion of Oz is 1.0 mL s™! at 300 K and 1.0 atm pressure. Under the
same conditions, the rate of effusion (in mL s™') of Hz is close to:

[A] 1.0 [B] 4.0

[C] 8.0 (D] 16.0

34. The stereochemical change at the reaction centre (C*) in the following ring-opening

reaction is (R=Methyl): 7
H COMe
\ H H
R\‘\*A% o 20 " Ng _!/\‘/COQMQ
g=g= R CO.H

[A] inversion [B] retention

[C] racemisation {D] double inversion

35. The decreasing order of boiling points of the following compounds is:

\/'l"\ \/NQ2 \/?i \/k

1 2 3 4
[A] 1>2>3>4 [B] 2>3>1>4
[C] 3>2>1>4 [D] 1>3>2>4

36. Ozonolysis of a given molecule (X) provides the product Y and acetone. The [UPAC
name of Y is:

Me

[A] (5)-5-hydroxy-3-methylpentanal [B] (R)-5-hydroxy-3-methylpentanol

[C] (R)-5-hydroxy-3-methylpentanal [D] (8)-3,6-dimethylhept-5-en-1-ol

Page 9 of 24
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37. The most stable conformation of (1R,3R)-1-isopropyl-3-methylcyclohexane is:

HM H Me Me H MH

[Al (B} < (D]

38. In the non-aqueous solvent BrFs, the nature of SbFs is:

[A] basic
[C] neutral

[B] acidic
[D] mildly basic

39. The product obtained in the following reaction is:

0 Ny

f —r CF3CO,H
??
-——_.-__..—b_

[A] 0 [B] HO
Y .y

C H D oL

[] H (D] ‘ .

40. CiF3; molecule is:
[A] T-shaped
[C] trigonal bipyramidal

[B] trigonal planar

[D] square planar

41. The paramagnetic species among the following is:

[A] N>0 [B] NO;

[C] NO5- D] N2Os

Page 10 of 24
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42. The major product formed in the following reaction is:

O Br,/FeBr,
e -

[A] [B] Br

O~
€] Br A D] N

Br

43. Two gases have the same value of van der Waals gas constant ‘g’ but different ‘b’

values, The more compressible of the two gases is:
‘ [A] the gas with lower ‘b’ value.
[B] the gas with higher b’ value.
[C] both are equally compressible.

[D] cannot be predicted.

44. Among the complexes (i) [NHCN)4J?*", (ii) [Fe(CO)s], (iii) [CuCls]*- and (iv) [PtCls]*
the ones that obey the 18-electron rule are:
[A] (i) and (ii) [B] (i) and (iii)
[C] (iii) and (iv) : [D] (ii) and (iv)

45. Penicillin contains: -

[A] B-lactone unit ' [B] B-lactam unit

[C] y-lactone unit [D] y -lactam unit
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46. The major product formed in the following reaction is:

Na
CO,tt ELO
i OH 7
A
[A] ij [B] écozst
8
O
[€] (D] Ho/\/\\/\/OH

47. The major product obtained in the following transformation is:

0
G A 2
N
8!
[A] [B] e
0
H o
[C] D]

48. Reaction of dichromate anion with iodide in acid medium gives:

[A] Cr*, iodine and water ~ [B]Cr*, iodate and water

[C] Cr**, iodate and oxygen [D] Cr?*, iodide and water
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49. Carbon-based free radical intermediates are stabilized by

[A] electron donating groups

[B] both electron donating and withdrawing groups
[C] electron withdrawing groups
[D] neutral substituents

30. The reaction that involves the formation of both C-C and C-O bonds is:
[A] Diels-Alder reaction

[B] Darzen’s glycidic ester condensation
[C] Aldol reaction

[D] Beckmann rearrangement

31. A complex of formula {MA;B,]X: is found to have no geometrical isomers. Both A

and B are monodentate ligands and X is a halogen. The structure of the complex is:
[A] tetrahedral [B]  square-planar
IC} square-pyramidal (D]  octahedral

52. The product formed in the following reaction is:

SH
cl
/@ NaH
+ —_—_— 7
ci NO,

8. N
Ph Ph
wo CC w X
cl NO, ‘ Ph-g
Cl
: s
c) X (D)
Ph-g NO, O NO2
HS
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53. The number of electrons involved in the following balanced redox reaction is;

2 Mn0, (ag} +10 Br' (aq) + 16 H* {ag)> 2Mn2¥{aq) + 5 Br,{aq) + 8H,0(i)
[A] 2 (B] 4

[€] 5 ] 10

54, Names of 0, 0%™, OF are respectively:

[A] superoxide, peroxide and dioxygenyl  [B] peroxide, superoxide and dioxygenyl

[C] superoxide, dioxygenyl and peroxide [D] dioxygenyl, peroxide, and superoxide

55. The hybridization of carbon, central nitrogen, and terminal nitrogen in the following

resonance structure of diazomethane are respectively :

H @ 0O
 CeN=N
H
[A]sP? sp, sp (B] sp’, sp?, sp
[C] sp? sp? sp [D] sp°, sp, sp

56. The number of OH and P=0 groups present in triphosphoric acid are respectively:
{A] 3and5 [B] S5and3

[C] 2and5 | [D] 3and3

57. Among BrOg, SiFa, TeFa, ICI;, the species isostructural to xenon tetrafluoride are
(is):

[A] BrO; and ICI; | [B] TeFsand ICI;

[C] Only ICI; [D] SiFqand TeFs
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58. Assuming an octahedral geometry the number of geometrical isomers that are
possible in [PF3Cls]~and [PF2Cl4]™ are:

[A] 2,2 [B] 2,3

[C] 3,2 D] 4,2

59. Among the following pair of diatomic molecules, choose the one where the bonding
o(2p) orbital is lower in energy than the n(2p) orbitals.
[A] OzandF; [B] O:zandB:;

[C] Ciand O [D] Faand B,

60. Among the following complexes, the pair which shows ionization isomerism is:

i, [Co(NH3)4(H20)C1]Br2 and [Co(NH3)eBr:]CIHz0
i, [Co(NH3)«(H,0)CI]Cl2 and {Co(NH3)«CLJCI-H,0
i, [(ON)Ru(NO)s(OH)]?- and [(NO)Ru(NO):(OH)J*
iv. fCo(en)s])[Cr(CN)e} and [Cr{en)3][Co(CN)s]

[A] i [B] ii

[C] i D] v

« 61, The most abundant transition metal in earth crust is;
[A] aluminium _ {B] copper

[C] iron {D] calcium

62, If the vectors @ =i —j + 2k, b=2i-§-4j+k and ¢ = pi +j + gk are mutually
orthogonal, then (p, q} is:

[A] (2,~3) [B] (-2,3)
| [C] (-3,2) [D] (3.-2)
Page 15 of 24
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63. The most appropriate product obtained in the following reaction is:

Lo
. Al
Me\/\/\/\ Me = 2
(A] HoH [B] 0
= Ms/\/\/’k/\,Me
MeJ‘)X
Me
[C] H [D] OH
Me/\/\%\/\/Me Me™ A Me

T-{; e

[A] tris[tetraammine-g-dihydroxocobalt{II)]cobalt(III} ion
[B] tris(u-dihydroxotetraamminecobalt)cobalt{6+) ion

[C] tris(tetraamminecobalt-hexahydroxo)cobalt(6+) ion
[D] tetra(tetraamminehexahydroxo)cobalt(6+) ion
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65. Metal ‘M’ reacts with cyanide ion in the presence of air to form the complex anion

Mi(CN);, which gives back ‘M,” upon treatment with ‘My’. M; and M; are

respectively:
[A] silver and copper [B] copper and zinc
{C] gold and zinc [D] gold and silver

66. If x™y" = (x + y)™*) then dy/dx =

[A] x/y [B] xy

[€1  (m+n)y/x (D] y/x

67. The fractional surface coverage (f) in dissociative adsorption of a gas is (K=

equilibrium constant for adsorption-desorption, P = pressure of gas):

(A, __kP B] _ KP?
T 1+KP = 11xo?
[c] (kP o, _ &Py
T 1+ (KP)/2 1+ (KP)?

68. A mixture contains equal number of polymer molecules with molecular weights
20,000 and 40,000. The number average molar mass of the mixture (in amu) is:

[A] 30,000 [B] 25,000
[C] 35,000 | [D] 42,000

69. A vessel contains a mixture of helium (He) and methane (CHa). The ratio of the root
mean square speed of the He atoms to that of the CH4 molecules is:
[A] 1 [B] 2

[C] 4 ‘ [D] 16
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70. The fragment which is isolobal to Fe(CO is:
[A] CH; [B} CH;
[C] CHs (D] C€H
71. The spin only magnetic moment (in Bohr Magneton) of high-spin Mn®" ion is
[A] 1.73 fB] 3.88
[C] 2.83 [D] 4.90
72. The n* derivative of In(x), where n>1, is:
[A] (-1D" (- 1)! [B] (=1)"(n -1)!
xh xn
[C] (n - D! [D] (=D 1n!
xh KM

BOOKLET CODE C

73. The metal ions present in Chlorophyll and vitamin Bz are respectively:

[A]
{C]

Fe and Co [B]
Co and Mg [D]

74. Match the following:

[1]
(2]
[3]
[4]
[]

[A]
[B]
[C]
[D]

Hg$ (@
MnO: (b)
CuFe8; (c)
FeTiOs (d)
SnOr (e)

(D-(e), (2)-(a), 3)-(b), (N)-(c), (5)~(d)
(D-(e), @)He), B)(a), ()-(d), (3)-(b)
(1)-(b), 2)-(a), B3)e), ()-(c), (3)(d)
(1)-(c), (2)-(d), 3)-(b), (H)-(a), (5)e)
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73. The square of the matrix ( 0 1) is:

-1 0
N el oG
- o 2 >l (o 2

76. The crystal field stabilization of tetrahedral [CoBrs)* is:

[A] 4/9A: [B] 6/9A

[} 4/5M ' (D] 6/5A

77.1f the parabola, y = 4x? + 3 is rotated by ~90° (anticlockwise 90°) about the origin,
the resulting function is:

(Al y=4x*-3 [B] x = —4y? -3

[C] y= —4x*-3 [D] x=4y?-3

78. In the probability density distribution given below, a, b and c respectively represent:

p(x)

2 et am m—————————

o
=

[A] mode, mean and median [B] median, mode and mean

[C] mode, median and mean [D] mean, mode, median

79.1f, cos ¢ -sin ¢ = V2 sin @,thencos @ + sing =
[A] —V2sing , Bl  VZcoseco
[C]  V2cose [Pl V2tane
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80. When two dice are thrown simultaneously, the probability of obtaining 4 as the total
is:

[A] 1/36 [B} 3/36
[C] 5/36 [D] 7/36

81. The plane that is perpendicular to the (110) plane in a simple cubic lattice is:
[A] (010) [B] (001}
[l oD | D] (011

82. The limiting molar conductivity of NaOH, NaF and NH4F are 24.8,10.,5 and 12.5 mS
m? mol™!, respectively. The limiting molar 6onductivity (in mS m? mol-!) of NHsOH
is:

[A] 27.1 [B] 225

[C] 17.8 [D] 164

83. The exact differential among the following for a perfect gas (where P, T and R are

pressure, temperature and gas constant, respectively) is:

p .

[A] P dT + RdP [B] RPdT + RTdP

RT
(Cl RP__ RT (D] RT
TdT+PdP RdT+PdP

84. A real gas behaves more like an ideal gas at:
fA] low pressure and high temperature {B] high pressure and high temperature
[C] low pressure and low temperature -~ [D] high pressure and low temperature
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85. In the cyclopropenium ion, the C-C and C-H bond lengths are respectively 1.37 A and
1.00 A. The non-bonded H---H distance (in A) is:

[A] 2.24 [B] 2.74
[C] 3.10 (D] 3.37

86. The three quantum numbers (n, [, and m) of the unpaired electron of copper atom in
its ground state are:
[Al] (4,0,0) (B] (4.1,0)

(€] (3,2,0) [D] (3,2,-2)

87. The ratio of the osmotic pressures of two solutions A and B (P4/Pg) is 1.2. If the
depression of freezing point of solution A is 0.3 K, the depression in the freezing
point of B at the same temperature (in Kelvin) is close to:

[A] 0.36 B] 0.43
[C] 0.50 (D] 0.29
88, At 298 K the éta.ndard free energy change (AG°, in kJ mol™") for the cell reaction

Cu?*(aq) + Zn(s) = Cu(s) + Zn**(aq) is:
[Epuzt jcy = 0.339V and E}, 2+, = —0.762 V]

[A] +106 ~ [B] +212

[C] —-106 D] -212
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89. The saturated vapour pressures of two liquids A and B are respectively 50 kPa and 20
kPa at 30°C; they are completely miscible and form ideal mixture. The vapour
pressure (in kPa) of a mixture of 2 moles of A and 3 mols of B at 30°C is:

[A] 25 [B] 32

[C] 35 (D] 70

90. When Cu K, X-ray with wavelength A = 1.54 A is used, the diffraction from the
(3 2 0) plane of a crystal occurs at, 26 = 45.6°. IfMo K, X-raywithi = 0.71 A is
used, diffraction from the (3 2 0) plane will be found at 26 =

[A] 20.6° [B] 21.6°

[C] 22.8° [D] 57.2°

91. The equilibrium constant for A; < 24 is 2.0 at 30°C. The mole fraction of 4 at
equilibrium at the same temperature is:
[A] 0.25 [B] 0.50

[€] 0.67 [D] 0.80

« 92, The entropy change (in cal K™!) in the isothermal reversible expansion of one mole of
a perfect gas from 7.6 to 2.9 atm at 300 K 1s:
[A] 0.826 [B] 1.328

[C) 1.907 [D] 3.061

93, For the gas phase reaction, H2O + CHs = CO + 3Hz, if Kc = 3.8 x 1073 M? at 1000
K, the K, (atm?) is:
[A] 16 [B] 26

[C] 12 ' [D] 14
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94. The decomposition reaction 2H;02 (aq) — 2H20 (1) + Oz (g) is first order in H202
with a rate constant 1.8 x 1075 s~ at 300 K. If the initial concentration of HO; is
0.3 M, the concentration {in M} after 4 h is:

[A] 012 [B] 0.06

[C] 0.23 [D] 0.18

95. In a gas phase reaction, A - products, depending on the initial pressure, pq, the rate,

r is found to change as shown in the table. Order of the reaction is:

po/ atm l 1 | 2 i 4
r/atm s ; 6 ‘ 17 l 48
[A]l O [B] 1
[C] 15 [D] 2

96. The change in the internal energy of a gas is equal to the heat supplied. The correct

statement among the following is:

[A] the gas is expanded isothermally
[B] the process is carried out at constant volume
[C] the gas is expanded under constant pressure

[D] the process is carried out irreversibly

97. When a capillary tube with a cross sectional area a is dipped into a liquid, the liquid
rises to a height of 15 cm. If another ﬁbe with cross sectional area 2a is dipped, the
rise of the liquid in this tube will be:

[A] 10.6cm [B] 15cm

f[C1 75cm - {D] 213 cm
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98. The number of possible lines in the emission spectrum of hydrogen atom from the
principal quantum level n = 7 ton = 3 is:
[A] 10 [B] 9

(€] 8 [D] 7

99. The wavelength of a certain line in Balmer series is observed to be 43414, it
corresponds to an emission from the state with principal quantum number:
[A] 20 [B] 15

[C] 10 [D] 5

100. The speed of an electron in the first Bohr orbit of hydrogen is x, then the speed of the
electron in He* in the second orbit is:
[A] - x/2 [B] x

(€] 2x [D] 4x
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Useful Constants:

Rydberg constant = 109737 cm’'; Faraday constant = 96500 C; Planck constant = 6.625 x 107" J s;
Speed of light = 2.998 x 10° m s”'; Boltzmann constant = 1.380 x 102* J K''; Gas constant = 8.314 )
K mol = 0.082 L atm K ' mol™ = 1.987 cal K mol™: Mass of electron = 9.109 x 10”' kg; Mass
of proton = 1.672 x 1077 kg; Charge of electron = 1.6 x 10" C; 1 D=3.336 x 107" Cm; 1 bar =
10° N m; RT/F (at 298.15 K) = 0.0257 V.

PART - A
1. Mg,Si0, belongs to the class of
[A] pyrosilicates. [B] chain silicates.
[C] sheet silicates. [D] orthosilicates.

2. The electronegativity of carbon is highest in

[A] sp hybridized carbon. [B] sp? hybridized carbon.
[C] Sp3 hybridized carbon. [D] the ground state of carbon.

3. The maximum number of cyclic structures possible for the molecular formula C;HqO is:

[A] 1 [B] 2
[C] 3 (D] 4

4. The correct order of basicity of the group 15 (group 5A) trihydrides 1s:

[A] NH; > PH; > AsH; [B] NH; < PH; < AsHj
[C] NH; = PH; > AsHj [D] NH; > PH; = AsH;

5. The first noble gas compound reported is:

[A] XeO, [B] KrF,
[C] XeFq [D] Xe*(PtF)q

6. (g%)T for an ideal gas is:

[A] positive {B] negative
[C] zero [D] infinite
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7. The decreasing order of acidity of the following compounds is:
e 0 0 O
/\/U\OH /\)J\OH /\)J\OH / OH
I Il 11 v

[A] I>1I>IH>1V (B] II>1>IV> Il
[C] IV>HI>I>11 D] IV>HI> 1> 1

8. A 20.0 mL sample of 0.30 M HCl is titrated with 0.15 M NaOH. What is the pH of the
solution after 40.3 mL of NaOH is added to the acid?

[A] 2.95 B] 3.13
[C] 11.05 [D] 10.87

9. The most appropriate recagent for the conversion of hexanoic acid to hexan-1-ol is:

[A] NaBH;, [B] LiBHy
[C] CaH, D] BH; THF

10. The shape of NO3 is

[A] trigonal planar. [B] tetrahedral.
[C} T-shaped. [D] trigonal pyramidal.

11. The most appropriate reagent to carry out the following transformation is:
RCH,OH — RCHO

[A] KMnO, [B] CrO;
[C] 0s0, [D] Pyridinium chlorochromate

12. The species having the shortest bond length among the following is:

[A] NO [B] NO*
[C] NO?%* [D] NO~

13. The degree of dissociation of an aqueous solution of a weak acid (pK,=4.74) at pH=4.74 is:

[A] 0.34 [B] 0.25
[C] 0.50 [D] 0.90
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Booklet code A

14. Which of the following elements are present in DNA?

(i) Carbon (i) Nitrogen (iii) Oxygen (iv) Phosphorus
[A] i, ii, and iii [B] 1i,ii, andiv
[C] ii,iii, and iv [D] 1,11, iii, and iv

15. Unit of van der Waals gas constant a is:

[A] atmL [B] atm L?mol™2
[C] Lmol™? [D] L*mol™2

16. The IUPAC name of the following compound is:
ch
HO—CH,~C=C—CH—CH=CH,

[A] 4-Methylhex-5-en-2-yn-1-ol [B] 3-Methylhex-4-yn-6-ol
[C] 1-Hydroxy-4-methylhex-5-en-2-yne [D] 6-Hydroxy- 3-methylhex-4-yn-1-ene

17. The osmotic pressure of a 3.42% (W/V) solution of sucrose (Molecular wei ght = 342) and
a solution of 1.73 g of a molecule, A, in 100 mL of water are same at the same temperature.

The molecular weight of A is:

[A] 123 [B] 273
[C] 676 [D] 173

18. The quantum numbers n, [, and m of the highest occupied atomic orbital of Be are:
[A] (1,0,0) [(BI (2,0,0)

[€] (2,1,0) (bl (2,1,1)

19.100 g of C¢Hg is mixed with 100 g of C¢HsCH;3 at 20°C and 1 atm. Assuming ideal

behavior, the entropy of mixing (in cal K1) is:

[A] 3.24 [B] 5.24
[C] 7.24 [D] 4.24
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20.

21.

22.

23.

24.

25.

Booklet code A

The gas which effuses 2.3 times faster than N,O4 at the same temperature is:

[A] NH; [B] CN;
[CT Os [D] N20

The most electrophilic molecule among the following is:

[A] H0 [B] H,C=CH,
[C] BF; [D] NH;

The absolute configurations of the following compounds are:

COOH H
HsC——H HyC——CH,SH
CH,OH COOH
P Q
[A] ‘R’inPand ‘S’ inQ [B] “R’inboth P and Q
[C] “S’inPand ‘R’ inQ [D] S in both P and Q

If the ratio of the area of a square to that of a circle is equal to 7, the ratio of perimeter of the
square to the circumference of the circle is equal to:

[A] 1 [B] 2
[C] 3 [D] 4

If the carbon-carbon bond length in benzene (CsHg) is 1.40 A, the distance between the
carbons at 1 and 3 position is:

[A] 2.000 A [B] 2.135A
[C] 2425A [D] 2.800 A

Tommy has to cross two rivers to meet Janny. The first river has 10 bridges and the second
one has 20 bridges. How many possible paths can Tommy follow to meet Janny?

[A] 200 [B] 2
[(C] 201 - [D] 199
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PART -B
26. Choose the planar species from the following: (i) XeF,, (i) C103 . (iii) PdCl5™, (iv) MnOj;

[A] (i) and (ii) [B] (i)and (iv)
[C] (i) only (D] (i) and (iii)

27. The major product formed in the following reaction is

/’\/Oti o
Pyridine

Ci
[A) :

o (Bl )\/\
CES o L

28. One mole of a compound with molecular formula CoHye upon ozonolysis gives one mole
cach of acetone, formaldehyde and levulinaldehyde (a ketoaldehyde). The compound is:

[A] 2.6-dimethylhepta-2,5-dienc

[B] 2,6-dimethylhepta-1,6-diene
[C] 2,6-dimethylhepta-1,5-diene
[D] (£)-2,6-dimethylhepta-2,4-diene

29. Choose the species with the maximum number of unpaired electrons from the following:
(i) [MnCl,)? (ii) [NiCl,}*~ (iii) [FeCl,]™ and (iv) [CoCly)*™
[A] (iv) only [B] (i) and (iii)
[C] (i) and (i) [D] (i) only

30. The adsorption isotherm of N, on Nickel is shown in the figure below;

i

Volume adsarbed

Pressure ——i
The behavior is best described by:

[A] Henry’s Isotherm [B] Langmuir Isotherm
[C] BET Isotherm [D] Gibbs Isotherm
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31. Ferrocene is an organometallic compound consisting of

[A}] one Fe** and two n® cyclopentadienyl anions.
[B] one Fe?* and two n° cyclopentadieny! anions.
[C] one Fe** and two n! cyclopentadieny] anions.

[D] one Fe?* and two 1' cyclopentadienyl anions.
p Y

32. The number of moles of orthophosphoric acid generated by the complete reaction of solid
phosphorus pentoxide with one mole of water is:

[A] [B]

N DO W
Wl Wl e

[C] [D]

33. The equilibrium constant of a gas phase reaction is 2.0 at 400 K and 3.0 at 500 K. The
standard enthalpy (AH") of this reaction is close to

[A] +0.805 kcal mol™?! [B] +1.61 kcal mol™?
[C] —0.805 kcal mol™? [D] —1.61 kcal mol™?

34.1f A, and A, represent the octahedral and tetrahedral crystal field splittings respectively, the

. A,
ratio — is close to:
8¢
[A] 1.00 [B] 0.50
[C] 22 [D] 0.44
35. The VSEPR geometry will be identical with the molecular geometry for:

[A] AICk [B] SF,
[C] ICh [D] XeF,

36. Which of the following metal ions can give both high and low spin octahedral complexes?

[A] Cr3* [B] Fe2*
[C] Cu?* [D] Ti3*

37. Which of the following compounds possesses inversion symmetry?

[A] SiF, [B] PFs
[C] [CoFg}*~ [D] BCls
Page 7 of 23
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38. The spin-only magnetic moment (in B.M.) of a high-spin complex of Fe3* is:

[A] 173 [B] 5.92
[C] 2.83 [D] 4.90

39. fe*(1+x)dx =

[A] e* [B] e*(1+x)
€] A+x) [D] xeX

40.1f i, j and k are unit vectors along the Cartesian axes x, y and z directions respectively,
length of the projection of the vector 3i — 4j + 2k on the xy plane is:

(Al 1 [B]
[C] 5 D] 7
41. The amount of BaCly-2H,0 (Molecular weight = 244.3 g mol™") required to prepare 500
mL 0f 0.0740 M chloride ion (CT) solution in water is:
[A] 452¢ [B] 9.04¢
[C] 771¢g [D] 835¢

42. The total number of valence electrons in each metal atom in the dichloro bridged complex
(CO)zRh(u- Cl,)Rh(CO), is:

[A] 14 [B] 16
[C] 17 (D] 18

43. A constant current of 0.800 A is used to deposit copper at the cathode. The number of grams
of copper deposited in 15.2 min, considering the half-reaction; Cu?*+ 2e~ — Cu (s), is
(Atomic weight of Cu = 63.5 g mol™?):

[A] 0772 ¢ [B] 0.240¢
[C] 0.480¢ [D] 12.16¢

44. Which of the following is a correct description of the gas phase structure of XeF?

[A] Perfect octahedral

[B] Distorted octahedral

[C] Trigonal prismatic

[D] Polymeric with Xe octahedral
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45.

46.

47.

48.

49.

50.

51

Booklet code A

How many geometric isomers are possible for the complex [Co(dien)ABC], where dien =
NH,CH,CH,NHCH,CH,NH,, a tridentate ligand and A, B and C are monodentate ligands?

[A] 6 [B] 4
€] 5 [D] 2
When dilute HCI is added to a white salt, effervescence is observed along with a colorless

and odourless gas. Then a white precipitatae is also formed which dissolves on heating. The
salt is:

[A] Na,SO, [B] ZnCO;
[C] PbCO; [D] HgNO;

The borane [BgHg]8™ can be classified as:

[A] Arachno borane [B] Closo borane
[C}] Hypho borane [D] Nido borane

Addition of concentrated H,SO, to a solution of KMnO, leads to the formation of an
explosive oil with formula:

[A] Mn,0, [B] Mn;0,
[C] Mno, [D] K,MnO,

The activation energy of a certain reaction is 87 k] mol ™. The ratio of the rate constants of
this reaction at 37 °C to the reaction at 15 °C is:

[A] 5 [B] 83
1 1
[c} 13 [D] 24
1 1

Both [Ni(CN),]*~ and [Zn(CN),]?" are diamagnetic. The hybridization of valence orbitals
of Ni** and Zn?* in these complexes will be

[A] sp3 for both. [B] sp’and dspz, respectively.
[C] dsp? for both. [D] dsp® and sp’, respectively.

Which of the following processes results in the formation of neutrino?

[A] a-ray emission [B] B-ray emission
[C] y-ray emission [D] X-ray emission
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52.

33.

54.

53.

56.

57.

Booklet code A

The standard potential of the cell, ZnlZn?**lIFe**|Fe?* (Ej .4 jzn = =076V and
ERest jpez+ = +0.77 V) is:

[A] +0.77V [B] =153V
[C] +230V [D] +1.53V
Argon gas (assumed to be ideal) is expanded reversibly and adiabatically from a volume of

50 L to 200 L. If the initial temperature is 300 K then the final temperature would be:

[A] 75K [B] 375K
[C] 119K [D] 200K

If the average speed of hydrogen molecule at a given temperature is ¢, then the average speed
of oxygen molecule at the same temperature will be

[A] 2c [B] 4c
[cr ¢ [D] ¢
2 4

The molar conductance of a saturated AgCl solution is 130 S cm?mol~! and the solubility

product of AgCl is 1.6 X 10719 mol?L~2. Resistance of this solution placed in a conductivity
cell with cell constant 0.75 cm™! is:

[A] 4.6x10'°Q [B] 4.6x10°Q
[C] 9.2x105Q [D] 9.2x 10 Q
tan (2) =
[A]  sinB [B] (1+ cos8)
(1 + cosB) sin®
[C]  cosB [D] (1 + sin®)
(1 + sinB) cos@
A reaction follows the general rate law, rate = k[A][B]?[C]. If the concentration of B is

decreased by a factor of 3, and the concentration of C is decreased by a factor of 2, the rate
of the reaction will decrease by a factor of

[A] 6 [B] 12

1

[C] 18 ] -
Page 10 of 23



58.

59.

60.

61.

62.

63.

Booklet code A

The mobilities of A* and B~ are 6.6 x 10™* and 5.7 X 10™* cm?V~'s™* respectively at
25°C. The ratio of their transport number is:

[A] 1.16 [B] 2.15
[C] 3.15 [D] 4.15

When an X-ray beam collides with an electron, a part of the photon energy is transferred to
the electron and the light is scattered. This effect is known as:

[A] Raman effect [B] Zeeman effect
[C] Compton effect [D] Stark effect

The total number of rotational and vibrational degrees of freedom for H,C = CH — CH3 are
respectively:

[A] Oand21 [(B] 1and21
[C] 3and 21 [D] 2and?22

The equation connecting molar heat capacity at constant pressure to molar heat capacity at
constant volume for an ideal gas is:

Cy _ R
(Al C=+ Bl Cp= c
[C] Cp=RxC [D] C,=R+Cy

The atomic weight of antimony is 121.757 amu. It has only two naturally occurring
isotopes. Abundance of the isotope with mass 120.904 amu is 57.3%. The mass of the other
isotope is:

[A] 122.610 [B] 122.902

[C] 122.393 [D] 122.757

The (100) X-ray diffraction peak of a cubic crystal occurs at 6 = 19.50°. The (111)
diffraction peak will be observed at:

[A] 9.75° [B] 19.50°
[C] 33.77° [D] 35.32°

64. The maximum number of hydrogen bonds a water molecule can have is:

(Al 1 ' [B] 2
[C] 3 [D] 4
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65. For a certain phase transition, there is no change in the volume, but the specific heat has a
discontinuity. From this it may be concluded that the phase transition is a

[A] First-order transition [B] Second-order transition

[C] A-transition [D] Quantum phase transition
66. On which organelle does the protein synthesis takes place?

[A] ribosome [B] mitochondria
[C] Golgi body [D} lysosome

67. lim 3 (V& =3D) =

[A] 0.50 [B] 0.25
[C] 0.00 [D] 2.00

68. fol sin (—nl—x) cos (E;f) dx =

[A] 0.00 [B] 1
[C] 1.00 [D]

69. Nickel (Atomic weight = 58.71 g mol™) crystallizes in FCC lattice with a unit cell length of
3.52 A. The density (in g cm™3) of nickel is:

[A] 3.24 [B] 5.64
[C] 894 [D] 18.2

70. The increasing order of heat of combustion of the following compounds is:
I I I

[A] I<I<II [B] L<II<I
[C] M<I<II [D] MI<H<I

71. The complex number (—2 — i 2 V3) in polar form is given by:

[A] 4eim/3 | [B] 4ei2n/3
[C] 4el4m/3 D] 4ei5T/3
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72. % [(In(x? + 2x + D} atx = 0 is:

[A] 0O
[C] 2

[B]
[D]

Booklet code A

1
3

73. Giventhe series 1,1, 2,3,5,8,13,21,X, -+, the value of X is:

[A] 34
[C] 27

[B]
[D]

29
25

74.1f a and f are the remaining two angles of a right angle triangle, sin(2p) is equal to:

[A] cos(2a)
[C] 1+ tan®a

(B]
[D]

sin(2«)

sec’a

75. The two curves X2 + Y? = 4 and X? — Y2 = 2 intersect each other at

[A] no point.

[C] two points. [D]

76. Sum of the infinite series, 1 + -’; + -ET— + J—S + %T— + -
[A] sin(x) [B]
[C] cosh(x) D]
77. lim X232
X1 €=
[A] e [B]
1
€] - [D]
e
78. The following conversion is best achieved with:
0
o —
[A]  n-Bu,CuLi (2 equivalents) [B]
[C]  n-BulLi (2 equivalents) [D]
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79.

80.

81.

82.

83.

84.

Booklet code A

If the vectors Xi+j— 2k, 2i+k and 3i—2j+ k are coplanar (i, j and kare the unit
vectors), then X =

[A] -9 [B] 9
9 9
[C] -3 [D] 5

The compound that does NOT give a tertiary alcohol upon reaction with an excess of cthyl
magnesium bromide is:

[A] 3.,3-dimethylhexan-2-one
[B] hexan-2-one

[C] ethyl benzoate

[D] ethyl formate

1 0 0
The valueof A =12 cosx sinx|is:

3 sinx cosx
(Al 1 [B] 0
[C] cos2x [D] sin2x

A ball which is thrown vertically upwards, satisfies the height (m) vs time (s) equation,
h = 3 + 14t — 5t%. The maximum height it would reach is:

[A] 128min1l4s [B] 11.8minl4s
[C] 12.8min1.5s [D] 11.8min1l5s

The key reagent in Woodward cis dihydroxylation is:

[A] OsO, [B] KMnOy
[C] CH3;COOAg/1,/H,0 [D] C¢HsCOOAg/l/benzene
Identify the compound(s) that can easily undergo decarboxylation from the following:
@]
QE §< E(X\\ﬁo
HoOC Hood HooC
1 11 11
[A] I [B] TandII
[C] I, Iland I (D] 1II
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85. The aromatic compounds among the following are:
4\ N\ ,@ ®
Me
K L M N 0

[A] K,Land M [B] K,Mand O
[C] K,sMandN [D] K,M,Nand O

86. The decreasing order of basicity of the following compounds is:

o o” @ ©

I II

[A] I>IV>1I>11 [B] I>1I>1V>11
[C] M>IV>HI>1 (D] I>H>HI>1V
87. The major product formed in the following reaction is:

H
Nﬁ HCI (1 equivalent)

S N
- N/ I
[A] gw [B] ol
NH ;{CiG
H Cl ¢l H
[C] hd [D] NW
NH "
ss.af A= O] thena+ A=
Al [2 0 B] 1 0
Ao lo 3]
Cc] 2 0 D] [0 1
o S P
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89. On which of the following compounds, is the blood group typing in humans based?

[A] carbohydrates [B] DNA
[C] proteins [D} lipids

90. Identify the topicity of the hydrogens marked H, and Hj, in the following compounds

Br, A Br H,
O
H; 3

Ha Hb b
1 I
[A] I-diastereotopic [B] I-homotopic
II - enantiotopic II — enantiotopic
[C] I-— enantiotopic [D] I—homotopic
IT - homotopic IT — homotopic

91. The Hell-Volhard-Zelinsky reaction is:

[A] conversion of a o-haloester in to a o-hydroxyester
[B] a-halogenation of a carboxylic acid

[C] decarboxylation of a B-keto acid

[D] generation of a carbon-carbon double bond

92. The compound that does NOT form iodoform is:

[A] acetaldehyde [B] 3-pentanone
[C] 2-butanone [D] isopropyl alcohol
93. The decreasing order of dipole moment of the following compounds is:
CF,Cl, CF,H, CClH,
I Il ur
[A] II>1>TI [B] II>TH>1
[C] I>H>II [D] 1>I0>II

94. The electron rich olefin among the following is:

o)

O
w (J B] ij
Br
a (17 oo (1
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95. Which of the following hormones contains iodine?

[A] thyroxine [B] adrenalin

[C] testosterone [D] insulin
96. The product formed in the following reaction is:
i) CgHsMgBr in Et,0
-0 -
II) H3PO4, heat

lll) 03/ aq H202

0 o)
Ph Ph
[A] &wo (3] iJ:COOH
0 o)

[C] é:’h [D] ijj
= OH

97. The graph of y = e™ s

[A] A (B]
[C] ‘\ o] Y

98. The major product formed in the following reaction is:

D Conc. H,SO, "
(A > Bl
[C1 _~.©OH [D] A~ OCH
Page 17 of 23

N0



Booklet code A

99. ldentify the reaction involving olefination of ketones from the following:

[A] Friedel-Crafts reaction
[B] Wittig reaction

[C] Cannizzaro reaction
[D] Schmidt reaction

100.  The organelle in the cell, other than the nucleus, that contains DNA is:

[A] Golgi apparatus [B] lysosomes

[C] mitochondria [D] peroxisomes
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