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2019 (I)
CHEMICAL SCIENCES

Time : 3:00 Hours TEST BOOKLET Maximum Marks: 200

1-A-H

INSTRUCTIONS

This Test Booklet contains one hundred and twenty (20 Part*A’-+40 Part ‘B* + 60 Part *C")
Multiple Choice Questions (MCQs). You are required to answer a maximum of 15, 35 and
25 questions from part ‘A’ ‘B’ and ‘C’ respectively. If more than required number of
questions are answered, only first 15, 35 and 25 questions in Parts ‘A’ ‘B’ and ‘'C’
respectively, will be taken up for evaluation.

OMR answer sheet has been provided separately. Before you start filling up your
particulars, please ensure that the booklet contains requisite number of pages and that these
are not torn or mutilated. If it is so, you may request the Invigilator to change the booklet of
the same code. Likewise, check the OMR answer sheet also. Sheets for rough work have
been appended to the test booklet.

Write your Roll No., Name and Serial Number of this Test Booklet on the OMR answer
sheet in the space provided. Also put your signatures in the space earmarked.

You must darken the appropriate circles with a black ball pen related to Roll
Number, Subject Code, Booklet Code and Centre Code on the OMR answer sheet. It

is the sole responsibility of the candidate to meticulously follow the instructions given
on the Answer Sheet, failing which, the computer shall not be able to decipher the

correct details which may ultimately result in loss, including rejection of the OMR
answer sheet.

Each question in Part ‘A’ and ‘B’ carry 2 marks and Part °C’ questions carry 4 marks each,
respectively. There will be negative marking @ 0.50 mark for each wrong answer in Part
‘A" and ‘B’ and @ | mark for Part ‘C".

Below each question in Part' A’, ‘B and ‘C’ four alternatives or responses are given. Only
one of these alternatives is the “correct” option to the question. You have to find, for each
question, the correct or the best answer.

Candidates found copying or resorting to any unfair means are liable to be disqualified
from this and future examinations.

Candidate should not write anything anywhere except on answer sheet or sheets for rough
work.

Use of calculator is NOT permitted.

After the test is over, at the perforation point, tear the OMR answer sheet, hand over
the original OMR answer sheet to the invigilator and retain the carbonless copy for
your record.

Candidates who sit for the entire duration of the exam will only be permitted to carry their
Test booklet.
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HIT/PART- A

TS 1 (97 755) & ariw 9% Fft g &
mwwwﬁwﬁuﬁﬁwzowﬁ
foras vza &1 g & Py g 2
l. 609 2. 610
3. 709 4. 710

The number of digits you have to type to
write all the page numbers of a book starting
from 1 (first page) is 2019. What is the

number of pages in that book?
l. 609 2. 610
3. 709 4. 710

uF f=mdf %t @ F ¥ uiw yremwAt § 91,
86, 81, 79 T4AT 92 IF WA FU IAF =:
TIETHEAT H qreAiFt w7 sitaa 85 31 73 Ry

7 3% o siw firer
1. 83 2. 85
3. 81 4. 88

A student received the following marks in
the five of the six courses: 91, 86, 81, 79 and
92. Average of his marks in six subjects is
85. How many marks did he receive in the
sixth subject?

l:: ‘83 2. 85

3 8% 4. 88

fawaT ‘A’ & ¢ amg afda gew & Rs 5 7
¥t o w3 R wew 0w 59 W
ﬁ&ﬁ%i{ﬂi’%‘ﬂ'%ﬁﬁ@ﬁ
AT 777 & Rs.15 59 % 3 vF 3% Fww
T FT 15% Fter B=m af2 A 791 B 24
F1 Fter & o afd freft &t @t @y
afew go 7T
. 10 2. 20
3. 225 _ 4. 30

Salesperson ‘A" sells an object at a price Rs.
5 less than the marked price, receiving a
commission of 5% on the selling price. The
same object is sold by person ‘B’ at a price

1-A-H

4.

Rs.15 less than the marked price, receiving a
commission of 15% on the selling price. If
both A and B receive the same amount in
commission, then what is the marked price of

the object?
I. 10 2. 20
3. 225 4. 30

TF AT - gl 9y @ H = F o 5T
arg-a74 o Rax g 0 F e frd R afwr
s & & afwwr st (R<r) | gofe
T4T 9T U € e F # iz T uw fig
TaT @ S et st R e ¥ A aur 0 F Ame
- §1 98 R fer soawms 3 A
# fre fea

1 1 1
= =
1 X 1
3. S E 4.R+r

A ball rotates at a rate r rotations per second
and simultaneously revolves around a
stationary point O at a rate R revolutions per
second (R < r). The rotation and revolution
are in the same sense. A certain point on the
ball is in the line of the centre of the ball and
point O at a certain time. This configuration
repeats after a time

1
b

r-R
1

2,

3. 4, —+

Dlm e
o B

r+R

o e £t 31 wherst A 99T B F w9 30
T 70 # 7 3% R s &1 wfter sefiof 50t
%o farff S fr F sw d 40 % 7T B
LA 40 % % U &1 Fenfday 5, 7 5, %
A s &

fremdt | A B
S, |12 28
5, | 10 29
S; |16 27
S, | 05 29




5.

Fedtof g arer =T Faw e €
1. 854,85 2. 84,55, 54
3. Sl, Sz 4. Sl

There are two examinations, A and B in a
subject which are evaluated out of 30 and 70
marks, respectively. In order to pass the
course the student has to get at least 40 % in
total and at least 40 % in B. The following
are the marks of the students §, to S..

Students | A B
§. [ 12 128
s, |10 |29
& |16 |27
S, |05 |29

The only student/s to have passed is/are
I. 5.5 2. 81,52, 54
3. 51,5 4. 5y

3 o &A1 H &% F UF g ag F FA@ 100
a7 200 U # UF W F @ V= A T
wfrt argfeas @ wrd 21 frer o 21 &t

F g ol ¥ 5 ¥ o 2

|, S OF ST AT, ATAE (A=,
o A= i g

2. e wrem, AR HA AWF A=EEA
Far = s 2

3. ey W, AT AN g fAEEd
aar Firer o o g

4, e wrem, ATAE FEEeE 9 |

Two forest patches have, respectively. 100
and 200 teak trees of the same age. In a given
season, all trees shed some of their leaves at
random. The daily total collections of the leaf
litter from the two patches are expected to
have

1-A-H

1. nearly equal means, standard
deviations and coefficients of variation

2. different means, nearly equal standard
deviations and coefficients of variation

3. different means, nearly equal standard
deviations and different coefficients of
variation

4. different means, and standard devia-
tions but nearly equal coefficients of

variation
e & F1-A Sy areE 27
1" 5183 2. 121
3. 157 4. 10201

Which one of the following numbers is a
prime number?
I. 183
3o kST

2. 121
4. 10201

TTH (F9AT o) %A, HE TATHA WAl A
¥z ¥ wfs oz e zafar 21

ao_
75

70

Opening
date price date price  price price

] April Bl May ] June

Closing Highest Lowest

TR | ALE FAA FqT0

1. srfera geg F9t 75 & aftrs 7 g

2. wforwaw UF TgAaH g § qaiuE
AT T F HAA A AT

3. S WA § WA AT ST A% g1 AT
2t ¥ weat F watfas i Rt

4, IR UEE e 70T 80 F AT HE



8.

9‘

The graph depicts the petrol prices (in Rs.
per litre) for the months April, May and June.

[

Opening  Closing Highest
date price date price price

] April pm May L__|June

80

75

Pick the INCORRECT statement.

1. The highest price never crossed 75

2. The largest difference between the

highest and lowest price was for the

month of June

Month of June showed the largest

decrease of price between the opening

date and closing date price

4.  All depicted prices lie between 70 and
80

d

g% # sray vt +vrg 9% wgwar 81 sy
fRarfRrt A, B @97 € # frdft = 77 o
&R 9T I A gee e 8

A: T TR

B: 1% W qEAT

C: ot srar

afX A, B 79T C & & Foer um w=u7 S
Tt 1 ST =R

. &

2, oty

3. =T

4. 1 A =Y qEF F A Fofr 78 w5
qTeT

A traveller to the town reaches a crossroad.
Upon asking residents A, B and C for
directions to a certain destination, he gets the
following responses

1-A-H

10.

]0.

A: turn left

B: do not turn left

C: go straight

If only one among A, B and C is truthful, the

traveller

. should go left

2.  should go straight

3. should go right

4. will not be able to decide between
going left or right

e # & wim-ar e fw s & o9 32
7 AT T & ot Y 9 ¥ wwo a@w
TEHAT 87

5

Figure A Figure B

o A =fFa B 78
R B afF A =t
T o A 797 B
FRmAdaR=B

i i e

Which of the following figures can be drawn
without lifting the pen from the paper or
retracing?

5 (X

Figure A Figure B

figure A but not figure B
figure B but not figure A
both figures A and B
neither figure A nor figure B

-t A




11. ABCD U= argq g 2w AD FTasafdg 0 21 12. Balls are being rolled out with equal initial

Yarst ; speeds along a frictionless, undulating
ABTHICD WA PENTQﬁgW (wave-like) track in quick succession. There

TEaEfHArP = %AB TFaTDQ = %DC is denser clustering of balls around point B
than around point A. Which of the following
statements is true?

A « 8 1. Point A is higher than B

2. Point B is higher than A

3. Points A and B are at the same heights.

4,

2 Balls reached point A first and then
point B
D Q c
Frad ABCD ¥ &%er 791 s OPQ ¥ = Mﬁ?waﬂ"mwﬁﬁqﬁg‘
PR FT AT FI0 i
1. 4 2. 6
3. 8 4. 16
Vo=
11. ABCD is a rectangle and O is the midpoint
of AD. P and Q are points on AB and CD, 45° 45°
respectively such that AP =%AB and 0 tli {, ty
DQ = ;DC. ' w iz Farr Ft an g ¥ v F w0 A
" : A R 3 o s w8
1a
o
% & &
D Q ) C
The ratio of area of the rectangle ABCD to 2.8
that of the triangle OPQ is oy
1. 4 2.6 4 4 4
3. 8 4. 16
12. ¥ game sl afg & ador fRa, aoft 3.l
AT AT &% T Tedl-oredl S[EHE AT T g
fig A #t gemr # fig B w2 W afts 2 .
Tft Fradt 3 e & 7w w2 E "\"
1. iz A fgBadarg "
2. figB figAd$aTd S
3. figATTBEHIFEwRE oL — T
4. % wgw g A T A wEF AR ' <N
fRigBax

1-A-H



13.

Velocity-time curve of a blody is given in
the diagram below:

45° . 45"
£ t, t

0

The diagram showing the acceleration of this
body as a function of time is

1.5
0 -
tl t? ti
2.2
0 -
L 4 ty
3.al
0 ty t,\:
4.2}
G % &

4. o draFsmwsw s

T Z T F FH D A1 F 5 9 e
oF A wEm # g g i a4 o

Tt g afy oy it seEEr

. A Farar it afdrwaw g0g deqr ¥
i gt

2. AT F ATt it Affway gy dE Y
F &Y

3. ®FW ¥ FH UF AT T44T AHIA
Ear #i &

4. STIATS ®T F FHOTE

1-A-H

14.

15.

15.

16.

In a city, each person has at least one hair on

his/her head. At least two persons in this city

are guaranteed to have exactly the same

number of hair on their heads if the

population of the city

1. is greater than the maximum possible
number of hair on the head.

2. is less than the maximum possible

number of hair on the head.

has at least one pair of identical twins.

4. is genetically homogeneous.

lad

T HTq T A1 AT =S 1 fem § dfi=m
srar 21 Fege 34 & o s A e
ot fay straT 21 2T aret $t oo Fard
T AFadt £1 391 a1 & |t Fared
FAT FET ST qFAT 57

l. 24T =978 9 9 92 26

2. ZATSATH GETT €9 F 72 20

3. I T T =T @IS T AT F e A

FETEM

4, THAXF AH EE TUCATF AH

FH

A metal wire is stretched along its length.
Another identical wire is heated. The
resultant length of the two wires is the same,
What can be said about the diameters of the
two wires?
I.  both diameters will have reduced equally
2.  both diameters will have increased equally
3. the hot wire has a larger diameter than
the stretched wire
4. the hot wire has a smaller diameter
than the stretched wire

1= o s arw wre F el v F aaf

AT ATTAT F ATAE fva w1 T 21 9w

=419 FgT 9% Rua g Ft watfas dwaar 2

JFMAMIJ ASOND
Month of the year

Monthly Average

Rainfall (o)

Monthly Average
Temperature (0)




16.

17.

17.

O

. ufEmazar

2. @aeww

3. See-gdl gerfEat §
4. TRmrerdta ffarsr &

The grapﬁ below shows the monthly average
rainfall and monthly average temperature at a
certain place in India. Where is this place
most likely to be located?

G

] FMAMIJIJ] ASOND
Month of the year

Maonthly Average

Rainfall (o)

{
E

Temperature (@)

On the west coast

On the east coast

In the north-eastern hills
In the Himalayan foothills

UF geq Kt 8 cm 79T 6 cm F T FH{AT
StaTd TH-gE § 1 em TP W g A
B (em #) et Erft
. 4

42
PreS 5N2

=0

Two parallel chords of length 8 cm and 6 cm
of a circle are separated by a distance of
1 cm. The radius of the circle (in cm) is

. 4 2. 412

35 4. 5\2

18. ATYTB UTW, y TaTx FHET (x, p>0), TET

Hay gt F39 &

A B

19,

19,

201

. The cross-section

T B Fi FifE gv =7 g
1.

3.

2, x*

4, xy

Ll

Graphs A and B define the same relation-
ship between y and x for x, y > 0.

A B

Y

?

0 x 0 x
The variable on the ordinate of graph B is
L= 2. %*

X
x
3. 5 4. xy

o difas afr #1 w19 3.4587 + 0.0022
wToT AT g1 qteat Ay oft gww F a7 go Fer
# & F1 A7 gfoms Fr A ©7 F gafar

£yl
I. 3.4567 2. 3.457
3. 346 4. 3.5

The value of a physical quantity is measured
to be 3.4587 +0.0022. Which one of the
following is the appropriate representation of
the result taking the errors in account?

1. 3.4567 2. 3.457

3. 346 4, 35

3 qTEIT SaEd wEt fit Romadt # uw S
TR ¥ Ived IRshE FHA I U At f
g a5 &rft
1. RFeas
3. HHIGT AAHATHS

2. q9T
4, 99

along two mutually
perpendicular axes of a solid object are a
circle and a square, respectively. The object is
1. atruncated cone 2. acylinder

3. arhomboid 4. acube



HIT/PART- B

21 ITERRE AT aeRre qew @ s A

21,

22,

22,

23.

23.

Fe(ll) T K,Cr;0, & 3Ty 573 & H;PO,

1 s

I Fe(Il) ¥ uftaer sitfioor 7y zramy
2. Fe''>Fe* soragre fras #t wear
3. GFF FT g7 FAT

4. K,Cr,0, %1 37 F77

The role of H;PO, in the estimation of Fe(ll)
with K,Cr,O; using diphenylamine sulpho-
nate as indicator is to

1. avoid aerial oxidation of Fe(1l)

2. reduce the electrode potential of
Fe''>Fe?

3. stabilize the indicator

4. stabilize K,Cr,0,

0Dy’

| T 0-O wE=w #aré 0, #t amy
et et 21

2, 0, #t 9T I® uF wEAw AtwfEor
FHF I

3. IR wfFT &1

4. T W ¥ WEE W oygE v
FHqq 2

02.- is

1. having a shorter 0-O bond length than
that in O,

2. astronger oxidizing agent than O,

3. IR active

4. unable to abstract proton from weak
acids

gr afwar fRedraur & gafie By smy
arar FAfEr

. o-fFof 2. B- ot

3. y- Frest 4, X- Pt

In neutron activation analysis the radiation
commonly detected is
I, a-rays
3. y-rays

2. P-rays
4. X-rays

1-A-H

24,

24,

25,

25.

26.

26.

27.

27.

RRAERY R #1 vy w%

éﬁﬁwﬁnzmmmaﬂamg
1. Mo 2. Cu
3. Fe 4. Zn

The metal transferred by bacteria and fungi
using siderophores/siderochromes is

l. Mo 2. Cu

3. Fe 4, Zn
=: Rffert sty sarrer R
faaw g, ag &

I. [Ru(NH;),***'

2. [Co(NHy) ™"
3. [Cr(OH,)e]*"™
4. [Fe(OH,), >

Self-exchange clectron transfer is fastest in
I. [RU(NH,) > :

2. [Co(NH;)e)*"
3. [Cr(OH,)]**?"
4. [Fe(OH,), >

I8¢ fgm #T 9o F A [CpNi(u-

PPh,)], §%#, § Ni-Ni smaut £t srear &

. 0 2.1
2 4.3

The number of Ni-Ni bonds in [CpNi(p-
PPh;)]; complex obeying the 18 electron rule
is

1. 0 2: 1
2 4.3

ed

trans-[IrX(CO)(PPh;);] (X = F, Cl, Br, I) #t
O, & sfafear ¥ frg, 2w =1 X ¥ =19

sfaffa g sradt e &
l. Br>1>F>(Cl
2. F>Cl>Br>1
3. F=Cl=Br=|
4. I>Br>CI>F

For the reaction of trans-[IrX(CO)(PPh,),]
(X = F, Cl, Br, I) with O,, correct order of
variation of rate with X is

. Br>1>F>Cl

. F>CI>Br>]

. F=Cl=Br=|

. I>Br>Cl>F

BN —-



28.

28.

29.

29.

30.

31.

31.

ITEAHEEATEE [AL(OH):Si,0 0] # % Frars
Si(IV) &1 Al(I) & T=Z& 7 9T [K(I) 3T
AN HAT) FeT=T B aret wfvefier 21

|. WFIETEE

2. FANIEE

3. AtreRifEmTTE
4, ¥e%

The species that results by replacing one
quarter of Si(IV) in  pyrophyllite
[AL(OH):81,00] with AI(lll) [charge
balance by K(1)] is

I. muscovite

2. phlogopite

3. montmorillonite

4. talc

10, #Y I & sl s s & affear

2
1. 1, @91 H,0 2. L a4gr H,0,
3. 10 41 H,O 4. 10 @491 H,0,

The reaction of 10y with I” in aqueous acidic
medium results in

. Iz and H,O

. Iz and H302

. 10" and H,0

. 10" and H,0,

PRy —

[Fe(CO)»(PPhy)]” & STZHIATES FTAAF

oftsfier 8
1. CH;' 2. CH
3. CH; 4. CH

The organic species isolobal to
[FC(CO)Q(PPhj)T is

1. CH,' 2, CH

3. CH; 4. CH
TTFATAIAE T4T STRATAAF H¥] o ToHT
# sifftsor sraear 2, FH

l. +4, +6 2. +4,+5

3. #3.48 4, +3,+6

The oxidation state of sulphur in the
dithionous and dithionic acids, respectively,
are:

1-A-H

10

32.

32.

33.

33.

34,

1. +4,+6 2, 4,45
3 3.5 4, 43,46
RAfEafafEe affrar w fEr fifvo

Hg’'(aq) + X" (aq) = [HgX] '(aq).

[HegX]'(aq) ¥ form, 3f¥ X = F, Cl 41 Br &,
ar varfaer Raais B w7 71 sEor w3
CA

l. F<Cl<Br
2. Br<Cl<F
3. Cl<Br<F
4. Br<F<(l

Consider the following reaction:

Hg*(aq) + X (aq) = [HgX]'(aq).

The stability constants for [HgX] (aq) for X
=F, Cl and Br follow the order

1. E<Cl<Br

2. Br<Cl<F

3. Cl<Br<F

4. Br<F<Cl

GdCl;.6H,0 ¥ Gd $t wwarg wreay &

1. 3 2. 6
3.8 4. 9

The coordination number of Gd in
GdCl;.6H;0 is

I3
3. 8

=T F n-wfoas #9357 (-MOs) ¥ o
feftRE f e sa g

|. F99 =gAaH F91 &1 MO B s 2
2. ¥a« LUMO f2a: squee @

3. ¥a9 HOMO f27: srque &

4. LUMO #41 HOMO F4T fZa: sz

2. 6
4, 9

Among the following, the correct statement

about m-molecular orbitals (r-MOs) of ben-

zene is

I. Only the lowest energy MO is doubly
degenerate

2. Only LUMO is doubly degenerate

3. Only HOMO is doubly degenerate

4. Both the HOMO and LUMO are doubly
degenerate :



35,

35.

36.

et sffrar & serr qeg genz 82
Cl ™ NaNH,

NZ lig. NHa
NH,

| HoN N
! | and x
Nig |
N

H2N S ===
2. | ) and | A
N

HaN™ N
RS
3. | only I >
HN® N
NH,
e only I\
o

The major product(s) formed in the following
reaction is(are)

cl [ X NaNH,
NP liq. NH
NH,
1. | PN
| ) and I\
N
N/
HzN = =
2 | and | =
N/ HzN N
=
3. | only | =
HN™ °N
NH,
4 only [‘\
/
N

Fefafam s ¥ 'H NMR ¥ IRm
et it g=ar 2

p-

1-A-H

36.

37.

37.

38,

2. 4
3.5 4. 6

The number of '"H NMR signals observed for
the following compound is

p-

] 2. 4
3. 5 4. 6
Freafaferm eréai 1 A9es wreEsEE @

sfafar & foro sfrfmmefear 1 o w9

8

l. E-1-F102ET-1,3-2T87 < F-4waT-1,3-
TIEA < F-1-HaTadt=gzr-1,3- sréq

2. E- 92T -1, 3- BTEA < E-1- F1TegeT -
1,388 < E-1- Faraefteger -1,3- 3réa

3. E-1- Harafi=gzT -1 3- erda < £-1-
FARNSYZT-1, 3- TTEF < E-T=er -1 3- 278

4. E-1- AaraisgeT -1, 3-5TéH < - Yeer -
I, 3- TTEA < E-1- FAILLRT -1, 3- T8

The correct order of reactivity of the

following dienes towards reaction with

maleic anhydride is ;

I. E-1-chlorobuta-1,3-diene < E-penta-1,3-
diene < E-1-methoxybuta-|,3-diene

2. E-penta-1,3-diene < E-|-chlorobuta-1,3-
diene < E-1-methoxybuta-1,3-diene -

3. E-1-methoxybuta-1,3-diene < F-1-
chlorobuta-1,3-diene < E-penta-1,3-diene

4. E-l1-methoxybuta-1,3-diene < E-penta-
I,3-diene < E-1-chlorobuta-1,3-diene

FrafafEm areg § 5=t A $t ssn B
afF Rt gt s R 2
R

RwR

A B R



38. In the following equilibrium, conformer B is

more stable than A when R is

R
R/ R =—— &:%
A B R
1. Me 2.F
3. Cl 4. OMe

39. f=fafEe stfrar & s qger see &

39.

o. M\ e
N e NaOM
PH aOMe
MeO,C~ ~CO,Me
| oA N come
=, N CO,Me
> O. [t N\
Ph K}oue
CO,Me
T3
3 o] N SOMe
MeO \
MGOZC
meo,c, A \
4 MeO,C N SO,Me

The major product formed in the following
reaction is

OW\
N SO,Me

NaOMe
Ph

MeO,C CO,Me

: oYl_\\bfozm
' N
o, CO,Me

1-A-H

12

40.

40.

0. §A

N
Ph / OMe

CO,Me

Meow

MeO,C

meo,c. A \

Pt afafia § se= g aeme 2

SO,Me

n-BugNBry

—_— -

- ; "Br
Br

“Br

“Br

T

Br

The major product formed in the following
reaction is
n"BU4NBf3

O

Br

:

f’ar

3
m‘..b m
= =




