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CY : CHEMISTRY

[t T hree Houes Maximtetr Mearks: 1IN

Resad the following instrictions carefully.

I. This questhon paper contains 24 pages including blank pages for rough work. Please check all pages
and report discrepancy, it any.

2. Wre your registration number, your narme and name of the examination centre al the specified
locations ¢n the right half of the Optical Response Sheel (DRSS}

3. Using HB pencil. darken the appropniate bubble under each digit of your registration number and 1he
letlers corresponding 10 your paper code.

4. All questions in this paper are of abjective type.

5. Questions must be answered on the ORS by darkening the appropriate bubble (marked A, B, C. D)
using HB pencil against the queshon number on (he left hand side of the ORS5. For ¢ach question

darken the bubble of the correct answer. In case you wish to chinge an answer, crase the old

answer complelely. More than one answer bubbled against a question will be treated as an incotrect
response.

0. There are a1otal of 65 questions carrying 1{X) marks.
1o Questuons Q.1 - Q.25 will earry 1-mark cach, and questions .26 — Q.55 will carmy 2-marks each.

5. Questions Q.48 — (.51 (2 pairs) are common dala questions and question pairs (Q.52. 0.53) and
{(0.34, 0Q.55) are linked answer gueshians. The answer to the second question of the linked answer
questions depends on the answer to the Mirst question of the pair. I the first question in the linked pair

15 wrongly answered or 15 un-atiempted, then the answer to the second question in the pair will not be
evaluutcd.

9. Questons Q.56 - Q.65 belong 1o General Aptitude (GA)Y. Questions (.56 — Q.60 will carry l-mark
cach, and guestions Q.61 — (165 will carry 2-marks each. The GA guesticns will Begin on a fresh
page starting from page 15

10, Un-atiempted questions will carry zero marks.

11. Wrong answers will carmy NEGATIVE marks. For Q.1 — Q.25 and Q.56 — Q.80, % mark will be
deducted for each wrang answer. For .26 — Q.51 and Q.61 — (Q.65, ¥ mark will be deducted for each
wrong answer., The question pairs (Q.52, Q.53), and (.54, (Q.533) are questions with linked answers.
There will be negative marks only for wrong answer 1o the first question of the linked answer question

pair 1.2, for .52 and .54, % mark will he deducted for each wrong answer. There is no negative
marking for Q.53 and (.53,

12, Calculator (without data connectivity) is allowed in 1he examination hall
13. Charts, graph sheets or tables are WOT allowed in the examitianon hall.

14. Rough work can be done on the question paper iself. Additionally, blank pages are provided a1 the
end of the guestion paper for rough work.
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. Physical Conslants

(2) Planck Constant, h = 6.626 % 10 "7 ] 5

(b) Avogadro number, N = 6.023 x [0 it

(c) Speed of light,c=3x 10 ms™

(d) Gas constant, R = 8.214J K™ mole™' =2 cal K- mole™

2. Atomuc Numbers

B 5
Mg ]2
P 13
As 33
Sh ql
Bi B3
Ca 20
—

Some Liselvnl Dails

Mn
Fc

Co
Cu

P |
1% v

2
26

249
30
32
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(0.1 - (125 carry one mark each.

Q.1

(.2

{}.3

(2.5

.7

Q.8

The Lewis acidity of BE: is less than BTl even though fluotine is more electronggalive than
cliorine. Tuis doe o
(AY sironger 2p(8-2p(F) o-bonding (1) stronger 2piB)-2p(F) n-bonding
(C) sironger 2p(B)-3p{Cl) a-bonding (1) stronger 2p(B)-Ip Cl) n-bonding
Pvroxenes are & class of silicale minerals. which exhibit a polvimenic chamm sirnuciure, as shown
el ow,
O O
/ | %, ;,-’I .
¥ 8 = \H......._.,f ﬂ.
\ =
| \‘ sl
« = SICON =
® O | O = Oxygen
[t5 simplest repeat unit 1s
(A} [8i04]% (B [Si0:]5 (C) 18i041" (D) [SigOyi)"

Among the Tollowing pentachlerides the one which does not exist due to the “mer-pair ¢lfect’ 1s

(A) L1, (B) Bil; (C)_Sb(l; (D) As(;

Hand theory predicts that magnesium isan insulator. However. in practice i1 acts as a conducior due
|0

(A) presence of fulled 3s orbital (B) overlap of filled 2p and filled 3s orbital
(C.) overlap of hilied 3s and empty 3p orbital ([} presence of unfilled 3o orbilal

The numbet of 'framework ¢lectron pairs™ present in the borane cluster [B.H, N

(A) [0 (B)11 () 12 (D) 13

The reaction between | PACLE and C.H, produces o new compound. Compared to free CaH,, the
(-C" bond order of the product i3

(A} between 1 and 2 (B} less than J
({7 unaitered (D) preater than 2

Aamong the following pair of metal 1ons present in Nature. the birst one funchons as an eleclion-
lransfer agent and the second one catalyzes (he hydrolvsis reacuoens. The correct pair s

{4A) Pe and An \B) Mg and Fe
(€0 and Mo (D) Ca and Cu

Structurally mickellocene is similar to ferrocene, Nickellocene attamns stahility dee to the Tormation
ol

(A & monoealion (B3) a dication
(0 a3 monpanion (1) a dianion

A2
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0.9  The absglute configurations {or compounds X and Y, respechvely, are

Et Hq
e
i —=<
e 4 H
A Y
(A) RS By S, R {{} R R (D) & 8

Q.10 Ig ithe reaction

the major product | X] 15

P CHg CH; CHL,

S (B () (D)

(A)

0.11 Among the following. a pair of resolvable configurational enanliomers 1s given by

(A) cis-1.2-dimethylcyclohexane (B) cix- 1. 3-dimethylcyciohexane
() cix-1 4-chmethyleyclohexane (D) trans- 1, 3-dimethyle velohexane

().12 Imthe reaction

oy HNO:
o
SOH

the major product [X] 15

L CHO =
(A) (B) Q/ (') C (L)}
TR

Yy | 424
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(313 The decreasing crder of isoelectric point for the following a-amino acids is

Lysine Alanine Cilutamic acid
(1) (1) Ay
(AY[ > 11 =171 (G}l =1 =]l
AR || {(IN1=1=1l

(3.4 The decreasing order of the reactivily of the following compounds towards electrophiles ts

W

H

I [1 11{
(AYIl =1 =1l (BYI} = 1 > I -
(CYIl> [ > 11 (D) 1> 11 > TII

{}3.15 Inthe reaction

I heat

[ X

the major pteduct [ X] 15
(A) (B)

() (D)
{j}'ﬂ-.r, I:> ,::;'!j”h‘". : \, . m

(J.1&  The decreasing order of acidity of the marked H of the {ollowing malecules is

&
ol e, s
0 .
e
H
H H i YN
| [ I11
(AY I» 11 =11 {ByIl=[=1Il
(Cy 1l =1l =1 {INIl »>1 =11
CY Tl
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(17 The decreasing order of nucleophihicily for the following anions 1s

CH;CO. . CH.O , C.Hs() , NO,

{A) CHyCO» > CH.O > CgHs) > NOy (B) CH.O = N = CHsO > CHCO-
(C) CH;0 > CHO > CH.CO, > NOy (D) CoH:O > CH:0 > NO; > CH.CO-

{318 The molar entropy of crystalling CO at absolute zera 15
(A) Zero (B) —Rln 2 (C7) Rin 2 {1} ZRIn 2
1% TFor anideal Fas

(A} (P! ET Y (BT EV)p (BV EP)p = 0

(B} (8P AT, (81! 3V (EV/! 8Py = -1
(C) (EP! ST (8T/ 8V)p (EV/ EP)y = +1
(D) (9P ST (T BV (Y] 8P} = +2

.20 Among W (work), Q (heat), U (internal energy} and S {enlropy)

{(A) W and U are path functions but  and & arg staie fTunchions
(B} W and § are path functions but QQ and U are stale funchions

(€.} S and UJ are path functions but ) and W are st funcrions
(D) W and () are path functions but U and S are slale functions

)
Q.21 For eigen functions , = J% ain[?] and ., = E sin( -'::I] of particle in a 1-13 box of length

B0 < ¢ < 5)

{A} vy, 15 norealized and onhegonal 1oy,

(8) ¢, is normalized but not orthogonal 16y
{C) w1 18 normalized and orthogonal oy,

{10} w2 15 nerther normahnzed nor orhogonal (o y,
(0.22  The bond order of s molecule 15

(A)(} (B} 1 () 2 (D) 3
(.23  Sulfur can exist in four phases. The possible number of (riple pownts 15

(A) 1 (B} 2 (L) ] (D} 4

(0.24 The standard reduction potentials al 298 K for single electrodes are given below:

Electrode Electrode Potential {(volt)
Mg™ /Mg ~2.34
Zn'" / 7n —1.76
Fe™ { Fe .44

From this we can infer that

(A) Zn can reduce both Mg** and Fe™
(B} Fe can reduce both Mgz* and Zn~'
(C") Mg can reduce both Zn** and Fe™
(17) Mg can reduce Zn~" but not Fe™*

(Y | | YT
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Q.25

0.26

0.27

0.28

.29

Q.30

Q.31

Q.26 —

For the paw of reaclions given below

i} N.(g)+ 3H-(g) =— 2NH.{p)

. 3

1) E H] [g} T ?Hg_[g}-—_—-r HHJ{E]
if at a particular temperature, Kp; and Ky are the equilibnum consianis {or reaclions 1) and 1)
respectively then,

{,,l'-'L} 'EFW = EEE"E {E} E,F'j = 1":.11;3

(C) 2K ) = Ky (D) Kpy =Kp;

(.55 carry two marks each.

According to VAEPR model, the shape of [Xe0F;] is

(A) octahedral (B} trizanal lipyramidal

(C) square pyramidal (D) pentzgonal monopyrarrudal

The number of unpaired electron(s) prescnt in the species [FE{H;_G};{HG}]“ which 13 formed
during ‘brown ring test’ s

LA 2 (B33 () 4 (123 5

Fe;O, and Coy(), are metal oxides having spinel structure. Considermg thewr CFSEs, the commect
statement reganding their structure 1s

{A) both have normal spimel structure
{B) both have inverse spinel structure
(C) Fe. 0, has normal and Co;0, has inverse spinel stoucture

(1) Fes0y has inverse ang o704 has normal spainel simacture

The mechanism of thie reaction between [Fe{CNJ % and [Fer;hpy}g,]j" tbpy = 2,2 -bipyndine) is

[ A) ouler-sphere electron-transfer

(B) inner-sphere electron-transier
{C) sall-exchange reaction

{13 ligand-exchange fallowed by electron-transfer

The d-d absorption band of [Fe(H:0]"" is split due 10

(A} presence of octahedral genmetry

(B} stanc Jahn-Teller distoction

(U} dynamie lahn-Teller distortion

(¥} presence of trigonal bipyramidal geometry

The crystal-{ield symbol for the ground-state of |[Mn{C )T
(AY T-, {B)'A\. () B, (D) *A,

L

1rad
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(.33

Q.34

Q.35

LY

Y

In the followme reaciions:

F o F ¥ o #
H)i‘ﬁ N/}/ Ty v “ |

_ .

" g Ny L1 ChcHoren _m+
/p/ ZHzCHM . 5. {2 L N
jﬁm v vl S ¢ ll

the reagent/conditions X and Y are

(A) X =BF: Y = heaung at 1250°C (B) X = NaF; Y = heating at 250°C
(C) X = NHE: Y = HCI (D) A = CFR50:H; ¥ = H.50),

1CoC1,]™ is a blue coloured compiex. Controlled-ireaiment of this complex with water gencrates
twd 1s0imernic hght pink ccloured complexes of composition [Co(HaOn,ClL5].

l[dentify Lhe correct point groups for [CoCl,]* and lwo isomeric complexes [Co(HO,Cl; .
(A Dy, and (Ca, and Cy) (I3) T and (5, and D)
(C) Dy and (Cq and D) (D) T, and {Cs, and £4,)

In the reaction

. BzHe
EN0,C coH L L

n. H*

Me

the mapor product [X] 15
29 (B} L (D}

0

In the reacnon

OH
S Rm L heat
P = X
AN i HeS0u
OH
the major product | X] 1s
(A) (B} (L

&t

1 I m § i e = I T TT T
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(J.36  In the tollowing reaclion sequence
Me  pe . NOCUIPy

E 1. hght
i I —= [X]

) i-~H i hydrolysis
H

Lthe major product [X] is

(B} ()
.y - ™ Mo )
°H oy,
S| "oh T
g i
Q.37 In lhe reactions
HNO:; mCPBA
Y] , W
H!.IL"II]I'

the mator products, [X] and { Y). respectively, are

(A)

IR

(H)

|

17
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.33 [t the reaction

/] - SnCha o«

the major product [X] is

S ;% 912 i

Cl

(3.22  In the reaction sequence

GH,-,{::H
o i Hg{DA::]zﬂ"u'ﬂﬂH (CHs)2C0
)} = (X - [V
ii. NaBH. HC

the major products. | X] and | Y. respoectively. are

(A) (B)

- vi\v

Hw e Hw 2
MeC MeC> Mel) sl
() (L)
H
ST o
H - O
H O A XO’
and - H{k
Ok Ol OMEe
Q.40 The change in entropy when two moles of Argen gas are heated at constant velume trom 300 K (o
SO0 Kas
(A)—12.74 ) K*' male” () -6.37 ] K~ mole™
(C)637 J K™ mole™ (121 12.74 ) K™ mole™
— o i e e e —
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.41 Atany temperature T, the Tugacity coefficienm {y] 15 given by
II:'

Z—i .,
ny =|—uF
! P

where Z is the compressibility factor. The fugacity coetlicient of a real gas governed by equation of
stte P (V- &) = RT with & 4 constant is given by

KT BT Y I
[A) P (B) & () o (D) 2T
(.42 The specific rate constant of decomposition of a compound is represented by
Ink =5.0- Eé_@
The activation enargy of decompesilion for this compound at 300 K I8
(4] 24 kcal/mole (8 12 kcal/mole (") 24 calfmole (D) 12 calfmnle
Q.43 The commutator { x°, p,] is equal to
Mx” py X hxt o Y
AR - 24 © i, i

().44 An electron of mass "o7' is confined 1o a one dimensional box of lengih*b'. If it makes a mdiative
transition from second excited state (o the ground state. the frequency of the photon emitted 1s

f 2h
(A) — B ©) D) =
Bmb* amb~ H mi
(.45 - The point grovp of CIF; moelecule and its corresponding aumber of imeducible represenialions are
respechively
(A) Cioand 4 {BYC. and 4 ({7 7y, and 3 (DY C.,and 3
Q.46 The most populated rotational siate for HCI(B = 8.5 em™}at 300 K is
{A)2 (B) 3 L Wy 7

Q.47 The ratio of life times of two stales that give rise to line widths of 1.4 cm ' and 0.2 cr”’ respectively
E

(A)L:2 {B)L:35 (Cy 2.1 (D} 5:1

Common Data Questions

Commaon Daka for Questions 45 and 49;

A six-coordinale transition-metal complex is ESR and Mossbauer active. The effective magnetic moment
of this complex is ~3.9 B.M.,

(.48 The metal-ion along with its oxidation stae and the number of unpared electron present are

(&) Fe(ll) and 4 (R) Mnil) and 3

(0 Fe(lll) and 1 (L3 Fef1113 and 3
Q.49 The complex is

(A) [Mn(H00)™

(B [Fe(CN)q]™
() | FeiH,0%]"
{D) [Fe{H-0)s]™

Y | | L1424
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Commuon Data for Questions S0 and 51:

An organic compound [X] {CaH, 20, exhibits the [olfowing spectral data

IR: ~1720 cny

‘H NMR: 2.35 t5. 6H). 3.30 (s, 3H), 3.83 {1, 2H), 4.42 (¢, ZH}. 707 (s, 1H), 7.58 {5, 2H)

The compound |X] with an excess of MeMgBr gives a 1] mixiure of compounds [Y] and [Z]. The
compound | Z]| exhibits the following 'H NMR data: 2.0 (bs. LH). 3.30 {s, 3H), 3.56(1, 2H), 3.70 {1, 2H}

(250  The compound [X] is

» O
(A) ()
(C) D
O ) o
.3l The cempound [Y] is
(A) (53)
GH OH
o
-
/I:Q/ nd O on | \ Ao
Sy

(C) (12)

Trﬂ m Ao Y e A,

CY ) | 2/34
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Linked Answer Questions

Statement for Linked Questions 52 and 53:

in the reaction segquence

Ph MehgBr
% CHO —* [X] (major) + [¥] {minor}
H 3'3\ H: O
1. TsCHPy
] — [£]
. NaOEYEtOH

.52 The compound [X] is

Fh Eh
H—— CH HLC ——H
(A) : (By [ °
H;C H H—— GH,
OH OH
CH,
() (D) Ph ——H
CH,
(.33  The compound [Z] is
Ma hAer
Ma E10
(A) h (B) Ph
EtO Me
Ma Fh
/&— Ph /— Me
H H

= S— — SE— e ——

| 57

LOLLEGE:



2114k 'y

Staternent for Linked Questions 54 and 55:

[n the @ vs. T diasram for different phases of the same substance at one atmospheric pressure, the lines A
B and C compound 1o

;. - E - -T-TFrs.s s-r—-"—"—————— —— — — —— — —

(3.54 DBased on the above diagram:

(A) A represents the change in chemical potential as a function of temperature for the solid phase.
B for the liguid and C for the pas

(B) A represents the change in chemical potential as a function of temperature for the liquid phase,
B for the gas and € for the solid

(C) A represents the change in chermical potential as a function of temperature for the gas phase.
B for the liguid and C for the sohd

(D) A represents the change in chemical potential as a function of temperature for the gas phase,

B for solid and C for the ligud

.55 From the same diagram

(A) D represents boiling peint. E sublirnation point and F melung potnl
(R} E represents boiling point. D sublimation point and F mehing paint
{C) E represents melting point, F sublimation peint and D boilmg point
(D} D represents melung point, F boiling pamt and E sublimation point

- | ) _ _ ’ —r—r i
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General Aphiude (GA) Questions

(.56 -

(.20

Q.57

{}.08

(J.60 carry one raark each.

23 persons are in a room. 15 of them play hockey. 17 of them play football and 10 of them play
both hockey and football. Then the number of persons playing neither hockey nor football s

(A) 2 By 17 () 13 (L) 3

Choose the mosi appropriate word from the aptions given below to complete the following
SERJenCE!

If we manage to
our children.

(A} uphold
(B) restrain
(CY chensh
(D) conserve

our natural resources, we would leave a beiter planet for

The question helow consists of a pair of related words followed by four patrs of words. Select the
pair that best expresses the relation in the original pair.
Unemployed : Worker

(A) fallow ! Jand

(B) unaware : sieaper
(C) wit @ jesler

(D] renovated : house

(129 Wisch of the following opiionsis the closest \n meaning 1o the word below.
Circuitous
(A) cyclic
(B} mdiract
(C) confusing
(I3 crooked

(360 Choose the most appropriate word from the opiions given below 1o complere the following
SERfence.;
His rather casual remarks on politics his lack of sericusness about the subject.
(&) masked
(B) belied
(L) betrayed
(D) suppressed

(.61 - (.65 carry two marks each.

(J.6]  Han (H), Gita (), Irfan (1) and Saira {5) are siblings (.. brothers and sisters). All were born on
1" Ianuary. The age dilference between any lwo successive siblings (that is born one after another)
15 less than 3 years. Given the following lacts:

I Han's age + Gita’s apge > Irfan’s age + Saira’s age.
iI.  The age difference between (rila and Sama 15 | year. However, Gila is not the
aldest and 521ra 15 o the youngesl.
i, There are no 1wins.
In what order were they bom {oldesi first)?
(A HSIG {8} 5zH] (C7) [GSH (D [HSG
oy T " IR 15724
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Q.02 3 skilled workers can build a wall in 20 days; 8 sermi-skilled workers can bunld a wall in 25 days;
L0 unskilled waorkers can build a wall in 30 days. If a team has 2 skilled, & semi-skilled and
2 unskelled workers, kow long will it take to build the wall?

{A) 20 days (B) 18 days (L7} 10 days (I 13 days

(.63 Moadern warfare has changed from large scale clashes of armies to suppression of civilian

populalions. Chentical agents that do their work silently appear to be suited to such warfare;
and regreifully, there exist people in mililary establishments whe think thai chemical agents
are uselul lools for their cause.

Which of the following statements best sums up the meaning of the above passape:

(A) Modem warfare has resulied in civil strife.
(B) Cherucal agents are useful in modern warfare,

(C} Use of chemical agents in warfare would be undesirable.
(D) People m military establishmenis Like 1o use chemucal agents in war.

Q.64 Given digns 2, 2, 3, 3, 3, 4, 4, 4, 4 how many distinct 4 digit numbers greater than 3000 can be
formed?

(A) U {B) 53] (L) 52 {12) D4

Q.65 [fF137 + 276 = 435 how muoch 15 731 + §727
(A) 534 {(B) 1403 (Y 1H2Z3 {3y J513

END OF THE QUESTION PAPER
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