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CHEMICAL SCIENCES .
Time = 3:00 Howrs TEST BBGH]_IET Maximauin Marks; 200
I, ‘This Test Baoklet containg one hundred and twenty (20 Purt'A’ #40 Part *B” +60 Part °C°) 3
| Multiple Choice Questions (MCOs), You are required 1o answer 2 maximum af 15, 35 and -l

25 questions from part ‘A’ ‘B’ and *C” respectively. IF more than reguired number of |

gquestions are answered, only first 15, 35 and 25 questions in Parts ‘A" "B’ and “C

respectively, will be taken up for evaluation.

| 2. OMR answer sheet hus been provided separately. Before you swrt Blling up your
narticulars, please ensure that the booklet contains requisite number of pages and that these
are not toen or mutilated. it is'sa, vou may reguest the Invigilator (o change the booklet of
ihe same code. Likewise, cheek the OMR answer sheet also. Sheets for rough work haye

| heen appended to the 1est bookiet. | | |

| 3.  Write your Roll No., Name and Serial Namber of this Test Booklet on the OMR answer

| sheet in the space provided. Also put your signatures in the spice earmarked,

You must darken o te circles with u bluck ball pen related to Roll

Number, Subject Code, Booklet Code and Cent “ode oo the OMR answer sheet, It

is the sole responsibility of the candidate to meticulously follow the uctions eiven

1

I on_the Answer Snect fﬂlﬂn-,wh 11, the compuier !-_ ot be able iy decipher the

i correet details which mayv ultimately result in loss, including rejection of the OMBR

| answer sheel. |

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

6. Below each question in Part® A, *B” and 'C’ four alternatives of responses anc given. Craty
one of these alternatives is the “cotrect™ option 1o the question. You have to find, for each
| question, the corréct or the best answar. .
7.  Candidates found copving or resorting to mny unfair means.are linble w0 be disqualificd
from this and foture examinations.
8. Cuandidate should not write amything anywhere except on answer sheet or shegts for rough

work.
9,  Us¢ofaalculator is NOT permitted. | |
10. After the test is over, af the perforation point, tear the OMR answer sheel, hand over |
ibe original OMR answer sheet to the invigilator and retsin the carbonless copy for
: your record. |
| 11, Candidates who it for the entire duration of the éxam will only be permitted to carry their |
Test boaklet. |
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WIT/PART- A
L FHT i b & e o, a6t g
S 3 7T syt et ar ot ) g A
ﬁﬁﬁﬂ#ﬁgﬂwﬂﬁﬂﬁ?ﬂﬁ%@
feart 81 Fe 3 5 F- waw ot &7
. B A fgsasas
2. B AzA®IwE
3. ﬁgmwrﬁnm#rﬁiﬁm‘% 2. Velocity-time curve of a bady i3 given in'the
4. A TEw AT A T TR S IHE ATy diagram below:

1. Balls are being rolled out with equal initial
speeds along a  Frictionless, undulating
(wave-like] track in quick succession. Thero
is denser clustering of bulls around point B
than around point A. Which of the following
Statoments is true?

I Point A is higher than B-

2. Point B is higher than A

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

4. Balls reached point A first and then
point B

The diagram showing the acceleration of
thiz body as 4 function of time is

2, TR e F amwy aw ffs fa a £

"". =

t; T, 7
Hﬁzﬁaw#m'%w%mﬁ

1-L-H



3, Forvsr & & s-ar R faar s 99 3970
AT 77

3. Which of the following figures can be drawn
without lifting the pen [rom the paper or
retracing”?

Figure A Figure B

1. figure A but not figure B

2. figure B but not figure A
3. both figures A and B3

4. neither figure A nor ligure B

4. ABCD U% srad g #r AD w7 Aeafig O §)
TaTHl AB 791 CD 9% TR P awarQ Mg sa
TEAEFAP = T ABTHTDQ =2 DC

1-C-H

FaT ABCD ¥ gt 741 Brgsr OPQ &

. 4 1. B
3. 8 4. 16

ABCD is a rectangle and O s the midpoint
of ADD. P and Q are points on AB and CD,
respectively  such that AP = %«m and

DQ =+ DC.

0 a
The ratio of area of the rectangle ABCD to
thit of the triangle OPO) is
l. 4 2.8
3. ¥ 4 16

woft et o s wey s ® 47 2019 50

|. 609 2. 610
3. TU9 4. 710

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

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

o Tt =7 =7 7 oiw arsrwAT § 91,

86, 81, 79 THT 92 &% UrA FUI INE T;
TEIwET A 9Tl A1 s 85 A wE

. 83 2. 85
3. B 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 iy subjects is
85, How many marks did he receive in the
sixth subject?



7. A ST A EE A Rs, S ¥

§ A=l @7 w39 ST e a7 5% W
wfie frem ga B g 7 &6f f s
HET 479 & Rs.|5 7 97 3+ 79 39 fawq
TP HT | 5% FHe e afR A e B

ATHT S e W sy i Pt g dr e
I 10 2. 20
du LAY 4. 30

Salesperson *A* sells an object at a price Ry,
5 less than the marked price, receiving a
commission of 5% on the elling price.

The same object is sold by person *B' at a
price Rs:153 less than the marked price,
receiving o commission of 15% on the
selling price. If both A and B receive the
same amount in eommission, then what is
thie marked price of the object?

T 2. 20
5. 2235 4. 30
% T gl 9fT T 8 2w o Ew

aiaE vE FaT fig 0 % 2% W9 R
afrar 9 dd i o & oPwmar o g
(R < r) 1 ToI7 T whimaT v 7 Rar F £
Ruums R im e feliar iz s
iﬁfﬁmﬂ%'ﬁ‘rﬁqﬂa‘»"l”ﬁgn a7 Rramw

r+K

A ball rotates at o rate » rotntions per second
and simultancously revolves around a
stationary point O at & rate B revolutions per
seoond (B < ), The rotation and revolution
are in the same sense. A certain point on the
hall is in the line of the centre of the ball and
point O-at a certain time. This configuration
repeals afier & time

1-C-H
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9.

10.

1 L
! r=K 2. R r
1 1 1
3. e 4. E -+ ;_'

w By £ S oftersit At B we

30 79T 70 7 7 o B sy &) orfterr gl
Fen & o Femdi & g F 9 & 40 %
YT B & FAw 40 % F% 9§ Fnfia
S, asFRmawg

5 |2 | %

5, |10 29

[ T 27

5, |05 29
. S0, 5% 2. 5., 55 54
XSS $. 5,

There are two examinations, A and B ina
siibject 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
fotal and at least 40 % in B. The following
are the marks of the students S o 5.,

The only student/s to have passed is/are

. 51033 L. 51,52, 8¢
- PR AT 4, 5,

1 @ &A1 H £0% % OF 7 S % wEe 100
T 200 ﬁ?%hﬂﬁﬁ‘m’tﬂﬂﬁﬁ
et argfems wz ardt #1 Fer oa & ot
& Hdre ot ¥ %2 & avfer 2 fr

2. ey wre, sree JETE wTAE e
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1.

e,

4. fﬁﬁrmfrﬂrmﬁﬁaﬁ#mﬂ
T AT =y o g

fa

Two forest patches have, respectively. 100
and 200 teak trees of the same ape. In a
given season, all trees shed some of their
leaves at mndom. The dally total collections
of the leafl litter from the two patches are
expected to have
|. 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-
tioms but nearly equal coefTicients of
varation

=t o -t d=ay srarey 20
I- 183 2. 12l
. 157 4. 10201

Which one of the following numbers isa

prime number?
. 183 2. 12]
Y. 53 4, 10201

W[ﬂﬁﬂ]ﬁ’ﬁ'ﬁr ﬁmrfr:rﬁﬁr-f

Opening  Clasing  Highest it
date price  date price  price price

] April B May T luns

EAH A FAYE FAA AT

1-C-H

12,

E3.

. ﬁﬂﬂﬁfﬁ”ﬁﬂﬁi‘ﬁﬁﬂ

§
i
y 1y
P 3

3, wqﬂwﬁwﬁaﬁ#&rwﬁ#ﬁ
AT % geat & 9t F aaiies =i il
4, AEEET ST 0 A SO F AT H S

The graph depicts the petrol prices (in Rs.
per litre) for the months April, May and
Juna,
m -
TE =
0
b=t ' - |
Opening  Closing  Highest  Lowest
date price dstepeice  price price

L] April R May ] June

Pick the INCORRECT staternent,

|, The highest price never crossed 75

2. The largest difference between the
highest and lowest price was for the
manth of June

3, Month of June showed the Targest
decrense of price between the opening
date and closing date price

4. All depicted prices lie between 70 and 80

4TaT W sy avst S 97 sgwar §1 zarty
Tt A, B 79T C nﬁnﬁmmmw
TER T I e e e §

Al aﬁgﬁr

B: 7T 7w qEAT

C: =T WTar

T A, BT C 5 & 0 s osay 247
Tt i1

I, =9 5 e

2. | s IR
;L ET#?I'I"”ITﬁ'EﬁTT
4 aﬁ#mﬁ%ﬁmﬁ%ﬁm



13. A traveller to the town reaches a croasroad,

14,

14,

15,

15,

Upon asking residents A, B and C for

directions o 2 certain destinntion, he gets

the following risponses

A tum left |

13: donot turn left

C: po straight

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

travetler

|, should go eft

2. should go straight

3. should go right

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

L& O U e i e 345E?iﬂﬂﬂzzp

HT T & AR 5 41 Bama ® A g
ﬁwﬁﬂmﬁuﬁq‘fﬂﬂgﬁa w9 97

1. 3.4567 2.°3.457
3. 146 4. 3.5

The value of a physical quantity is measuned
to be 3.4587 4 0.0022. Which ane of the
following is the appropricie representation
of the result taking the errors in account?

1. 34567 2. 3457

3.: 346 4. 3.5

. oy 2. =0
3. AT ST 4. =TI
The cross-section along two  mutually

perpendicular axes of o solld object me a
circle and a square, respectively. The object
=

. a&truncated cone 2.

3. o rhomboid 4.

u evlinder
it cube

16, et oo gr =l F v wrsw F o9 uE

A 1 ¥ F wW A AT F a9 9 R
T CWHT A@EET W o= 20 60 ariet & @

1-C-H
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17.

17.

T & TTAT T AT S AT o
FH &
FEaTH A

I a ¢ity, cach person has at least one bair on
hiw'her head, At least two persons in this city

1

ure guaranteed to have oxactly the same

number of hair on their heads:

population of the city

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

2. i5 less than the maximum possible
number of hair on the head.

i. hasat least one pair of identical twins,

4. I8 genetically homogeneous.

il the

I. ST 247 AT ¥ 7 9220

2. WA SATH HATT &Y # q2 200

3, W AT wT ST A T AT s &

4. T AT T S EIE A0 AT e J
e gt

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 dinmeters of the

fwio wires?

1. both diameters will have reduced
equally

2. both diameters will have increased egually
3. the hot wire has 4 larger dismeter than

the stretched wire
4. the hot wire has a smaller diameter

than the stretched wire



18, A9 Ry w3y arw aree F e s 9o
T AT % Ayt e w5 Rarar 2) 0w

&’

JFMAMJJﬁsuH:@

Month of the year
1. afEwazas
2. HAEgY

4. TEmrfr Pfret a

18. The graph 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?

[y
s |
E -

JFMAMI.IAEEIHD
Month of the year

mmmm

1. On the west coast

2. Onthe east coast

3. Inthe north-eastern hills

4, Inthe Himalavan foothills:

19. ATHB WE, y T FETT ¢ 90 F

A B
i
7

R

w|2E
£
|53

uTE Bt wE a7 =7 g
| 1 |

= e ST
. = 2 X
3. ; 4. xy

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

&

I'he variable on the ordinate of graph B is
. 3 s

- ¥

o lH e

4, xy

20. 7TF gt 8 om T 6 em F T THEET
AT T T | om i 7 9w B 3o f

=547 (em ) P 2nft
. 4 2, 442
i 5 4, 542

20. Two parallel chords of lenzth 8§ em and 6 om
of & circle are separated by a distance of |
cm, The radius of the ¢ircle (in em) is
l, 4 2. 442
3, § 4, 52



21.

21,

21.

23,

14.

HIT/PART- B

|, a-faor
3. - FRTOT

2. p- Feif
4. X- Bt

In neutron activation unalysis the radiation
commonly detected is

|, a-rays 2. ,ﬁ-r_ayﬁ
3. y-rays 4. XK-mays
. Mo 2. Cu
3. Fe 4., In

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

1. Mo 2, Cu
3. Fe 4. £n
AATA &, T8 &

L, [Ru(NH ™
2. [Co(NHs) "
3o [Cr(OH )™
4. [Fe{OH )"

Self-exchange electron transfer 1s fastest in

I, [Ru(NHy )™
2. [CoNH) ™
3. [COH, ™
4. I-Fé{ﬂH!]ﬁ]'hﬂ.

10y F1 & wrefa wesy Pfyesr i sfafimr

=AT 8

|, 1, 79T H.O

2. | 4T HaO

3. 10 747 H.O

4. 10 79T Hy0,

with |

The reaction of [0, iIn agueous

acidic medium resulis in

= [: EI'IE| I’II[}
2. ';!- and Hzﬂ;

1-C-H

23.

26,

26.

27.

27.

3. 10" and HyO
4. 10" and H,0;

[F(COWRPPR)] R sratatas STafs

#ftefra &

|, CHy' 2. CH

3. CHy 4. CH

The organic  species  isolobal
[Fe(COY{PPhs)] is

I. CHy 2. CH

3. CHs 4. CH
TIEYTATAS AT YRS s ¥ aewe
1, +d_ -§ i -4 45

3. +3,+58 4. +3 46

The oxidation state of sulphur in the
dithionous and dithionic acids, respectively,
arc.

. +4, +6 2. 4,45
3. 43, +5 4. +3, 46

He"(aq) + X (ag) = [HgX] (29).
[HeX]'(aq) = fo, ¥ X = F, C1 747 Br

gt ot varfrey fters o s 57 srpem
AL TR
l. F<Cl<Br

2. Be=Cl=F
3. Cl<Br<¥F
4. Br<F=Cl

Consider the following reaction:

Hg''(aq) + X (ag) = [HeX] (aq).

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

. F=Cl<Br

2. Br<Cl<F

3. CI<Br=<F

4 Br<F <(l]

GAClL.6H:0 H Gd 1 sra==rg wsar &
1.3 2. 6
3. 8 4. 9



28.

29,

9.

1.

The coordination number of Gd in

CdCh6HL.0 s

L 3 2. 6

3. 8 4, 9

FefH) F7 K:CryOy @ 39 90§ 1L,POy
%1 wfirer 2

|. Fe(ll) % ufyw= sfwefrmoor vt Zramm
2. Fe''»Fe” sowere fras wt g
4. KaCro()o 7 38 07

The role of HyPOy in the estimation of Fe(11)
with  KoCrOp  using  diphenylamine
suiphonate as indicator is to

I. avoid aeriul oxidation of Fe(ll)

2. r:du:::: the electrode potential of
Fe' =3¢

3. stabilize the indicator
4. stabilize Eﬂcrl'gﬂf

1 M

. 596t O-0 smaey stars O, F7 37ET

2. 0y F AT AE Uw gEE s
L2 E g
3. IR st 2

4. THH a1 A WM O UTE FA A
FEHE £

O is

|. having a shorter Q-0 bond length than
that in O, o

2. astronger oxidizing agent than O,

3. IR active

4. unable to abstract proton from wesk
acids

TEAETATEE  [AL(OH):ESLO0;,] & =
SraTE Si(IV) BT AN 7 5297 77 [K{1)
WIT ST AAAT| 370 Bt ardT =il
={

. &S

2. THEITE

4. 7%

10

3.

32.

3L,

33,

The species that results by replacing one
guarter of SV} in  pyrophyllite
[AL(OHYSLO,]  with  AICIT) [charge
balance by K(1)] is

L. muscovile

2, phlcgopite
3. montmoritloniie
4. tale

I8e a1 TR T ad [CpNifu-

1..Q = N
s 4. 3

The number of Ni-Ni bonds in [CpNilu-
PPhi)]: complex obeving the 18 electron
rue 15

l. O 2
3. 2 4, 3

trans-[IrX{CO)(PPhy )] (X = F.Cl, Br, I} F
O, & Ffufear & Fro o=v w1 X % a3y

Tiafds g sy et o 2
1. Br=1>F>Ci
2, F>Cl>Br>1
3. F=Cl=Br=]
4. 1>Br>=Cl>F

For the reaction of froms- [IrH{EU}(PFhﬂ;j
(X =F, Cl Br, I) with Oy, correct order of
variation of rate with X is

I. Br>1>F=(C|

2 F>Cl>8Br>1

3. F=Cl=Br=]

4 |1=Br>Cl>F

1%,
Rd/ R === Lt—’:‘:)
A B R
. Me .
3. Cl 4. ONe
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34, [nthe following equilibrium. conformer B is
more stable thar A when R is _ 2.
R
Rl R - “:H =2
.FI
A B F |3
33, =
L | — e ' —
36, Frefafas iy & 3o 457 3oT= 2
g ;. -BugMBry
| . -
o Br
* I EF |
E:-I i : ’J'E'rr
L e _E_!E : d
3. Q"J
~ "B
i == T
't Er
| - Er
__4. - | I
1 | L 36. The major, product forimed in the following
reaction 15
o,

.- | I"IT-EI;HHB.‘F:;
o

—
e Er—y |
I- i

B —

1-C-H
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37.  The major product formed in the following

reaction is

j/>(&
=] OH

HBr

0°C

1-C-H

38,

39

9.

Bx 10" m?v-1s~! & smm H wwrd
Fear 3 (5 ft smar = 1 o) e=16
%1071 €)

l. 106 pm 2. 212 pm

3. 424 pm 4. 318 pm

The mobility of a divalent cation in water is
8x 107 m* V7 571, The effective radius
of the fon fs (viscosity of water = | op
e=1.6% 10719 )

. 106 pm 2. 212 pm
3. 424 pm 4. 318 pm
A THT B % Weg 59w 2
H
o e B
gl H
A

The relationship between A and B is

H =B
S S,
H H H CHy

L L

|. Homomers (identical)

3. Diaslereomers
4. Conformers




St EHHAETEE A S HIO, ¥ 2
et AT W edTETEE 2T 81 A FrHvET §

41.

40. T_’hE maost stable conformation of the follow-
ing molecule s

41. Reaction of deoxvmonosaccharide A with 2
egquivalents of HIO, affords propanedial,

formic acid and formaldehyde, The structure
of Ajs
|
I
2
k - |

1-C-H
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-"“_"",‘f\j\
4. |
f FsC” " "on

43, El 7509 7199 ¥ m/z 120 9T o e

|

grare sz 2ot &, 9w 2

r A ~COsH
, =l . | OMe !
42, Tr=fates sl § 3= gy zeqe 8 ‘ . OO

:

MM PL-Pt {unﬁfwdﬂd cell) l MeQ™ |

et EF'H.. OH ﬁiat:h'abﬁls e |

Q
2 8
5

MeQ™ | = OMe |
I oF: Fy dr== el =
L | "
2. | OMe- __
MeD e 43.  The compound that will show a base peak at
l 2 Fa i miz 120 inits Bl miass spm:tmm is
o 1
£ 0 R |
1 F:;E_ e ElH_ | !
4 | A
[ [ FaC H: OH =l
42,  The major product formed in the fﬂlluwrng X
reaction is |

1. M #4. T ¥ noanfias wo (-MOs) F Fre
| MF;}ME | i & F o s 2
| MEE} _ I. ¥ =gas 3911 371 MO 9 s &
MeO
2 MDMME 2. FAT LUMO - arrares &
r ~ CFj CF. ‘ 3. Faa HOMO 2 srrame 2

4. LUMO 747 HOMO 1T far: sramz 2

1-C-H



44.  Among the following, the correct statement i NH;
about m-molecular orbitals (m-MOs) of 4.
beneene 15 |
l. Only the lowest energy MO is doubly N

degenerale
. Only LUMO is doubly degenerute

2
3, Only HOMO is doubly degenerate i ki e o A
4. Both the HOMO and LUMO are doubly 4. Hmtatis _Iﬂﬁﬁ; 1 NMR Tiem

degenerate

45, Faeatater sffen § sorr e 700 82

m\@ s HﬂHH; s 3 5 4
N lig. NH; 3.5 4. 6
r NG 46. The number tjf 'H NMR signals observed
L | N : for the following compound is
| and R
L2 [ )
W
N
el
anly | |
: 4 HuN N7 47,
T NH. ] Elﬁ-’rﬁﬁﬂ #, ﬁ“ Hﬁﬁ‘ﬂﬁ‘ﬂ'ﬂ?ﬂ“ ‘uF'I' H‘ﬁ FH
4 7
- | t . E-] AR 3-8 < ATl L3-
() SIS Vil | Tré < | Harsfrar-| 3- s
' 2, E- UweT -13- ITEF < E-1- SRR -
45, The major product(s) lormed in the | 3215 < F- - Fraradeger -1,3- STE9
following reaction is(are) 3, £1- RarefeEr -13- T < Eel-
'ﬁ’rﬁ‘iﬂ'f 13- =Ted < ES=r -13-
NahHg
o MR 4, B ﬁwﬁ#ﬂn IJ%Ti'-‘I‘-'iE-‘?ET-
e . 13- B8 < E-1- W T2 -1,3- WA
| HaMo - N2 | 47, The correct arder of reactivity of the follow-
g i = e N ing dienes towsards reaction with maleic
i g | anhydride is
| |, E-i-chlorobuta-1,3-diene < E-penite-1.3-
| HoN A T diene < E-1-methoxybuta-1,3-dicre
2. | and i 2, E-penta-1 3-diene < E-1-chlorabuta- 13-
N= MzN™ N diene < f=|-methoxybuta-1 S-diene
T A = 3, K-1-methoxybuta-| S-diene < E-1-
2 | onty | chlorobuta- | 3-diene < E«penta-1,3-
' HaN N diene

4. E-l-methoxybute-15-diene < E-penti-
| 3-diene < £-1-chlorobuta-1 3-diene

1-CH



48 o sfvas Frera § waea gwaor &

49.

49.

s1.

1. 2Fy — ﬂg,
3' EIF.; 3
3 EF."“" EIE‘
4. *F, = Dy

The allowed transition in an atomic system
15
I aFl e EDE

2: 2Fy= ‘D

3. IEF*,—* gﬁ._

‘1. E'F.; - ?ﬂz

TrEATA A F waufafy amt £ g7 g f
1.2 2. 4

3.6 4. B

The 1otal number of symmetry elements in
diborane molecule is
1.2
3. 6

T WS =7 § 399 1, Baowr wien
el~Re=12l) Fysr g &1 v w1 dwa 5w

U]
|, O 2.3
3. 6 4. 12

A physical observable, 'x', appears with the

probability  distribution =120 T4
average of 'x' would be

1. D 3

i 6 4. 12

Feafafas % @ Be s § o gl
FErATa ST TR T e 2, 98 &

. H; 2 Lis

3 N 4 F,

The rotational partition function is expecied
(o be the smallest for the molecule, among

the following,
I~ HI_ l -th
J. Ny 4. F;

1-C-H

16

| R I mﬁﬁl i

aft wx sfafea § sof-smg sfsfs &
Hqraar % 79 % gawamarHr =, 71 A

W WTE B
1.0
3.2

2 =
h].—.-.

It the half-life of a reaction is imversely
proportional 10  the square of the
concentration of the reactant, the order of
the reaction is

1.'0 ri
L fsr 4. 3

e ageitaer sy # apeeon £ At
((N)) 9T TFTE & ITHFT 30 (P} F oA

L. {N}=;—; 2. AN }“m
3. {H}‘:;_ 4. (W)= =

The degree of polymerisation ({N)) and the
fraction of monomer consumed (P) for a
polymerization reaction are related as

L AN = = 2. (N =—
3. Ny =+ 1. (M) ==
Fod | ¥ By A6 w1 wtaw | F Bo
moreat & Forer $fm
sl ﬁll |
| P | srerrorerows-
Q | aewrergmeits | i iﬁmﬁﬁ'

’5 mijmi

L P Q- R-iv;S—ji
)l F—i?;ﬂu_i’;ﬂ—-ii:{i—?ii
J. P=% Q—ht R-il;S=iv
4, P-iviQ-ji:R—1:5—ii



54. The correct match for the compounds in
Column | with the property in Column 11 is

Column | Column 11
P 'Di_:':i‘ilam:liﬂunm-'lui [ Anti-
methane inflammator,
Q | Sulfadiazine |10 | nsecticidal _
R | Cortisone i | Antibacterial |
T Hexachloroben- | iv | Ozone layer
| zene || depletion

le. P=i Q-1 R="1v; 5—iii
2. P-ivi Q=i R — 1.8 = fii
3. P-; Q-1 R-ii; S—iv
d P-iviQ-—lfR—=1S=ii

85, 2L Hart ® uw ffty ater W iR, @

Hgﬁrirmmirﬁqn=ﬂﬂmmf
T . i

Bmlt L

AR 2h3
3o niE A e

S55. For a particle of mass m in a one-

dimensional box of length 2L, the energy of

the level corresponding to n= 8 i5-
h? .
; Bim Lt - Izmi?
43 ah?
S ek

56. Fefafas 8 3 O agr DO F o af

Cor

. HCl $t st DCI it g7 &g ==t
T B -

2. DCI¥t arv@r HC #Y s srafa sm
ZHT 8

3. HCI srae %7 a5 fgais & DO e
T SATET EGT &

4. HC1 1 a7er DCL T " ZeudT+

56. The correct statement about HCI and DCI,

among the following, is

I. DCI has a smaller zero-point enerpy
than HCI _

2. HCI has a smaller vibration freguency
than DCI

1-C-H

S/06 CRIEMS—1CH—2A

17

5T.

38,

59,

3. The force constant k of the HC! bond is
half that of DC1

4. The reduced mass of DCI is smaller than
that of HCI

Frerfatan & & 77 Jya B%. =7 =y

Fireit far & Tamifin = 91 313§
g
. FwET O

The electrical double laver model among the
following that consists of both fixed and
diffuse layers is

. Helmoltz

2. Gouy

3. Stemn

4. Debye-Hiickel

Hi s % Bo Feme =2t ow
wqf¥erat | AUt 2 % wew A7 =Peai e
Tl §)

. = {E_ﬁ!ﬁn E E"rftl'rﬂﬂ]

2 = (e ™ (g — E-—-Mﬂ-ﬁ}

3. = g it

4. h= e /%

The lowest energy unnormalized wive
function of H3 molecule is (ry and 75 are the
distances between the eleciron and nuclei |
and 2, respectively)

I = (e /% 4 g~T/80)

2 ]p — '{E"ﬁfﬂﬂ - ,E"""i*fﬂﬂ}

3 ]j.t = p—Tiltg

4 = g Ta/fg

qrez w4t o ¥ o vy e Rem ¥
P wfarselt 1 2 = & 9% Fema

. R e

. T FeRe o

P

ST

R



A9

6l),

6il).

6.

ol.

i8

Nearest neiphbour distance in a ervstal
system of side h":ngth. & ii% i

1. Face-centered cube

2. Bodv-centered cube

3. Trigonal primitive

4. Primitive cube

i ey 6 st T 300K e 2
atn 71 600 K 797 4 avm 7 afeafs far o
£, 7 T ® wer afsda

o .
b, ,‘—!-H InZ

'- .
2. ;H In2

3. =R 1n2

2

y Bt
4. Eﬁ.’ll‘rz

One mole of & mono-atomic ideal pas is
trinsformed from 300 K and 2 atm o 600 K
and 4 ‘atm. The entropy change for this
process is |

|, 2R In2

2 IR In2

3. %#Inz'

4. 2R Inz

HIT/PART- C

7 BrF. § SnF, 797 AuF, %1 FE-59T

The cations formed upon dissolving SnF;
und  AuF; in  liquid BrF, separately,
respectively pre

|. SnF; and BrF.’

1. BrF." and ALIF{

3. BrF; only

4. SnFy and AuF;”

1-C-H

(2,

61.

63,

=98 FeeT gt Fedt &, m A g
1. A 2. B
3..C 4. A THTC

Consider the following reactions.

Py EHLH
Rﬁf e
T

it Ay

Ok

The reaction(s) which will NOT prodice

ecthane a5 a product is/are

Fo A 2.
4.

¥ C A ind C

A [HCHCON PP (NOYT

B, [RuCliPPh (N, |

C. [CofNCSNdiars);(NO)]'
qﬁj drars = o={Vles Ag)CiH,

D. [CHCN)(NOJ]

5/06 CRIEN9—1CH—2B



635.

Famr wge/agst & NO -t S sy

|, ATaT R 2, CauTD
3. D#%aw 4. B ¥aT

Donor mode of WO ligand depends on
metal.  Now  consider the following
complexes (in gaseous state),
A. [IFCHCOYNPPhy :(NO)|'
B. [RuCI{PPhy ) (NO))"
C. [CofNCS ) diars)x(NO)]

where diars = o-(Me:As):C H,
D, [CrCNRNOD)"
The complex(es) that do NOT exhibit bont
NO coordination mode is/are:

l. Aand B 2. Cand D
3. D only 4+ B only

T TR AT (A) BT A R KSCN
7 sfi T w7% 5T AT 9 FT 30 (B)
AT 21 Nal 7 237 %7 #%99 501 97
A w G i (C) ® ofrafdw g
AT A, BFGT C F1 oA
1. ag. Fe(ll), [Fe(SCNIH0)s]

4T [Fe(H.00]
2. aq. Fe(110), [FESCN)H:0) ]

4T [FeFsl" |
3. ag. Fe(ll), [Fe{STNNH.O0]" 79T Fek;
4. aq. Fa(lll), [Fe(SCN(H-OF] 34T Fef,

An agqueous salution of metal fon (A) gives a
blood-red colored product (B) gpon  reaction
with KSCN. Upon dropwise addition of Mat,
the complex turns to a colorless compound (C).
[dentify A, Band C.
. ay. Fe(ll), [Fe(SCN ) H.O)]'

and [FefHyO¥
2. . Fe(lI1), [Fe(SCNYH0N]™

and [FeFq]™ |
3. ag, Fe(ll), (Fe(SCN)(H,0)]| and FeF;
4. g, o), [ Fe(SOMN )l H-;ﬂ'hr and Fel's

o Brerrame TR (rpp) sofaf ¥
§¥9 ¥ MO s # WA o T
e fifen d wfdza A1 sy 7 W
CACEE

1-C-H

19

60

67.

|, d5FuTd,
3; d-.::.: W d..:.

20 dy AT,
4. d,7=T4d,,

Considering o-bonding only, in the MO
dingram of a metal complex with trigonal
bipyramidal (TBP) geometry, the d orbitals
which remain non-honding are:

|. desand d,. 2. doandd,
3. diao tind d,, 4. doandd,.

Freafatees it a1 4t apnanen 1 4t

() LiCIo, #1 s LiF w91 ® afis
lRGRE _

(i) No &7 #9491 ® Li 31 #7% S9997
faww [EY) sl sooresess

(i) Na'(g) 7 s Li'te) &7 woaram

L. (i) 7T (ii) 2. ()T (i)

3. (i) T (iii) 4, (iif) o=

Choose the correct siatcment’s among the

following:

(i) LiF is more soluble than LICIG, in
waler.

(i) The standard reduction potential [E°]
of Li is more negative than that of Na

(iii) The heatr of hydration of Li'(g) is
greater than that of Na (k)

1. (i) and (ii) 2. (i)and (i)

3, (it) and (i) 4. (iii) only

Fatatems & 3 w58 waar 31 2w

(i) O.F, 7 fEm= w1 0° 8

(i) . Tty s 6 a5 (2%) wee
NaOH Frerrs & sPafiar 555 OF %1

(i) H:S 7 O:F, Afesfe mﬁﬁiﬁ ST 2

. (i) 7T (i) F=T

2. (i), (11) =4 (iii)

3, (il) T (i)

4. (i) FET



67,

6hE.

69,

Choose the correct statement(s) among the
fallowing:
(1) The diledral angle in OF, is0".

(i) OF: is generally prepared by reacting

Muorine gas with dilue (2%) ag.
NuOH solution,

(i) O:F; can be readily reduced by I1,S.

I. (i) and (i) only

2. (i), (i) and (i)

3. o(ni) andd (i) only

4, (i) only

. [MOCHONE s poervad =
Hegas [ ColH0)1": srgpeadia
- [M(HSOW]™ s foieag >
Wit [CatH0),]" s i
3. (Mt HO%T s unscnig =
et [ COlHLO, )" Tie=e
4. '[MMH]QL]!*: Hohaeriid =

s

Pasins [CoalHyON]

i

The correct set of information is
L MO Bt =
iz [CO(H-0),]™ : Paramagnetic
2. [Mo(HO0)1™7 poberyea >
gt [Co(H0%]"; : Diamagnetic
3 [Mn{H.0),] TR
i"iﬁl_uﬁ:1[{:'3{'}_"1:3_]5'3?‘1 : Dimﬂgﬁﬂﬁﬁ
4. [M(HOLTF": Poteries >
Papis [Co{H0) ] : Paramagnetic

AT Fagaor S fz fam

B. Co™ Fur O™ 3""‘!?1 At are dve R 2

C. Mn™ ¥ w59 afa o vy fia 571 6
it Faia

DN Fdgm A arr drafa 2

l. AFETC

2. A CHETD

3. CHETD

4, B,CR9 D,

1-C-H

69

70.

71.

Consider the fallow, ng staternents regarding.

‘electranic spectra of high spin complexes

A, 1" complexes exhibit onie sharp Band.

B.Co™ and Cr'* complexes exhibit two
hrmld bands.

C. Mn"' complexes exhibit & series of very

 weak and sharp bands.

D. Ni'* complexes exhibit three broad
bands.

The correct stalements are:

| Aand C

2. A, Cand D>

3..Cand D

4 B.Cand D,

T
(A) FXeO(OSO:F) (1) *hrs
(B) FXeN(SOWF), (i) st

(C) XeO, (iii) T-smwf
(D) XeOF; (iv) =

Lo (AR (B (C)€ii), (DGl
Lo (AR, B0, (Che(ii), (D)(iv)

3 (ARGVEL B, (O, (D)s(iii)
(AR, (B)-Lv), (CH(T), (D)-ii)

Mateh the appropriate geometry on the right
with each of the species on the lefi;

(A) FXet{OS0:F) (i) linear

(B) FXeN(SO.F), (i) pyramidal

(C) Xel), (1ii) T-shaped

(1) XeOF;: (iv) bent

L (A, (B)-(I), (Ch=(ii). (D))

< CAHI), (B)-(E), (Ch-(ir), (D)-(iv)

3. (AJIv), (By-(1), ()i}, (D-(ifi)

4. (ARG (B)GV), (C)-(ii), (D)iT)

trans-[Col.Clfen)]” (L= NOy . NCS. OH".
Cl') % 57 srresy %7 9fomme v 372 (A)
21T IR (A) F ciy-TTHTAYS %: E i o

Ft wafa s o s St A, d

- L=NOy <NCS™<0OH <CI
JL=NGy <Cl <NCOS < OH
. L=0H <CI <NO; <NCS
L =0H <NCS8 <Cl <NOy

B s b



71,

: -

Hivdrolysis 'of frans-|Col.Ollen )|
(L = NO; |, NCS, O, €LY results in a
product (A), The  tendency to lormm -
immer ol the product (A) fellows the order
y L=N0; <NCS <Ol «Ci
"? L=N0, <Cl <NCS <OH
3. L=0H =Cl =NO. < NCS
4. L=0OH <=NCS = <NO,

e sfafrgrl & & St 23 NH, 9
(i KNO:+ AgCl— KC1 4 AgNO,

(i) NHBr+ KN, — KBr + 2 NH;

(iii) FefCQ) + 2e = [Fe{COY® + CO

L (F), (i), T4 (iii)

2. (i) 7T (i) e

3. (VT Ciii) ¥

4. (i) 79T (i) FAA

Among the following reactions, those tha

are fensible in liquid W, are
(i) KNO; + AgCl — KCI 1 AgNO,

(i) NHBr+ KNH; — KBr + 2 NH;

(iii) FECON + 26 — [Fe(COY]™ + CO
L. (i), (i), and (i)

2 (1) and (1) only

3. (7T)hand (i) only
4. (ii) and (i) only

[Ru,C(CO)| Frmee & fry Frerfiefirs

Fa] | 7 WEl £

(a) = 86 THTEA TR 8

{b) TR H7FT closo THIT 6 2

(c) st st % % ame ot e 2
(dywres ¥ wdt Ru 1 & € et &

l. a,b,cTaTd

2. & 74T b Fae

3, a,bTErc

d. a. baaTd

The eorrect statements about [RuCICON 4]
cluster fromy the [ollowing

()it is an 86 cleotron cluster

(b} it is a olasp structure type

1-C-H

21

74.

T4,

(c) its shape i5 capped square pyramid
(d} carbon interacts with all the Ru centers
i the cluster

are
1. a, b, eand d
2. aand b only
3. abandc
4, . bandd

IFet i =Cal LM CHLHCD)s| + PPRy ——==

[Fien =Cal = OWCH ) CON PPy )|

nvr:*';‘-" 1,":%.‘

f.ﬂ,

A plausible structure of the  inrermediote

involved in the following reaction
[Fetn ~Ca Ll CHANCOR] + PPhy —=

1ER O H N CEONTH N CO R PR
15



22

Th
77.
75,
78.
l. MesSiCls. MeySiCl 74T MeSiCl,
2. Me=SiCly, MeSICl; 791 Me; SiC
3. MeSiCly, Me:SiCls 7371 Me,SiCH
4. MeaSiCls, MeSiCly 7ar Me S|
78.  In the synthesis of polvdimethvisiloxane, the
chain forming, branching and terminating
agents respectively, are
. MeSiCh, MasSIiCl and MeSICl,
1 MepSiCly, MeSiCly and Me,SiCl
3. MeSiCly, Me,SiCly and Me,SiCt 78.

4. MesSiCly, MeSiCly and Me,Si

76 Re=fEtm 7 8 # P ot g
1. 20.28, S07ar 126
2, 24,28, 82747 126

3. 20, 50. 80 747 184
4. 28, 50, B2 74T 180

1-C-H

The set amang the following in which all
numbers are magic numbers of nucleans is

20, 28. 50 and 126
24,28, 82 and 126
20, 50, 80 znd 134
4. 28, 30, 82 and 180

_!"1”?'

mnrﬁﬂw%rﬁvmw*
ﬂﬁﬁwmafwmmnﬁ?ﬁ

1 ﬁ%ﬁwaﬁqwmmr;ﬁ
AaVTET AL E

Incorrect statement for amperometric titr-

Lo s

l. i1 is based on measuremient of diffusion
current

2. its sensitivity is always higheér than
those of speetrophotometric titrations

3. it does not generally reguire an indicator .

4. it requires inert atmosphere (N;/Ar)

ATEEAIA P-450 & "2 ¥ ey w0+t ww
A w0H RS, arove e | a2

B, wg ot & sz ow wfPas memey 2

C. m#&nmwnwﬁﬁmr
SrAET ¥ 2

HET BT Bl
. A B 2 AL
3. B.C 4. T A

Consider the following statements  with
respect 1o Cylochrome P-4 50

A, It has histidine coordinated to iron:

cenire
3. 1t s a membrane bound mietalloenzyme
C. It has Fe(lll) ion in the resting state of

the enzymic
The correct statement(s) is‘are
3 BC 4. Aonly



9.

W H|; F F-q:[{ Hgf E ot %J%

loAG D 2. A, B, Fae
3. B, C % 4. A ¥
79, Consider the following transformation

reactions In the conext of co-enzyme Biq

A. 1, 2-Carbon shifi
C. Benyene to phenol

. Dimethyl sulfide to dimethyl sulfoxide
The correct statement(s) for co-enzyme Bi;
tsfare

b A 000
3. B, C only

2 A B, only
4, Auonly

S0, B ¥ Hd & PP v e
Gy "B sy VBt g fer Raa
A 7 2
(i) B-H 7491 C-H st £ sEmT U
T % Far T 2 .
(i "B i e R ST HeA
(iv) *BY Farer sreATT NuOH &
s T Na3(OH), e

80. The correct statements regarding B among
the following
(i) Nuclear spin of ''B is greater than thul
of ''B
(i) The polaritics of B-H bond and C-H
 bonds are apposite
(iit) Cress-section of neutron nhsorption
for "B is tmuch more than that of '8

1-C-H

23

81,

(iv) B retcts with boiling ag. NaOF

golution 1o form NaB(OH )y
dre
|, (i) and (iii)
2. (i) and (ii)
3. (inyand (iv)
4. (i) and (iv)

fferfaferm afafEar sgen 5 159 3775
ARTTBE

Th¢ major products A and B jn the
following réaction Sequencs are




24

O 1. LIHMDS, TMSCI
J.| A= ’D/ll\/ = —thaﬂﬁ — -
I\’j 2. PhSeCl
3. Ha03, A

1 )7:(
| 0.0 i

i |

82, The major producis ‘A and B in the
following reaction sequence are

M Cul
- - A
Zn/Cu {couple) a
CHalg

1-C-H



83, The major product formed in the following

reaction fs
O 1. LIHMDS, TMSCI
M __ph then A
o ==
(2 2. PhSeCl

I Hgﬂ'g-,’ A

| LOA: THF, =78 °C 0
A - :
| CyaB0, TEA
= B
Il = O OH
LIAT B = ey e
Me

SR

R Ty e 8

Me

i wl
E ‘ -'m | = | qml

G Fhsj/iﬁa |

140

b

I

=

f
&
el
33

—

1-C-H

25

84. The major products A and B in the
following reactions are

L L& THE =T&"C 0
A =
| W EtCHO. Ph
<= B
i, EACHD
o 1
| 0 OH
T (S
Me
2 O OH
A = B = F.lh/[IY\E!:
Hﬂa

4 Sk
A = Hc'l"sf"“a .
Mg e

85. Frrefrrfars sfafior = vy w7 2

7 N ’
‘I"\ ),-" =F
S
|
K
|
3




83.

1. NOCI, pyridine

2 hv
3. H;50,
|
I,
&
3 |
4.
|

1-C-H

The major product formed in the following

reaction is

25

86. 'The major product formed in the following
reaction is

1. NOCI, pyridine

2. hv
4. H50,

— W S
ﬁgﬁﬂﬁ::litﬂ-dm
4. |
L= L)
cycloocta-| 2-diang




87. The major products A and B formed in the i T F; ;cﬂEEl

following reaction:sequence are | -
: L YnoH

, 1 Bra LDA | CD
2ABUOK = i SN T el

88. The major product foermed in the tollowing
+ reaction 15

Eir e |

eyclooctyna

H ﬁﬂ?ﬁ , NaBH3CN
e , : s

-

Jh“ -:__

izl B - _‘H ,L.\
Q& Q—/:L

1-C-H



89.  The structure of product B formed in the
following reaction sequence is

L ey

a0 "E THF Eﬂ'klll'

—

2 PhCHO

1-C-H

1. NaCN
2 MrQy

28

IE“P" Fhim o n’ﬁ: -
—

-’nnJ!\,(F’” B= T(F‘h |
_L P

M. The major products A and B in the

Qll

following reaction sequence are
1. NaCN |
2 PhCHO < hiﬂﬁ? - A . b - B
‘ P — e | #h, = i
A= Hh i , |
th\g 5 Fh}&hﬂ,
3 I — | —_— — : =l
Eb A= | ‘jS:N | .' |
| e o Hﬁim |

R (PRCHACH,) i HBr & sfafiar
ATIATHE WHTHTAT A (=3) 74T B (7107
51 Fraw 2t &1 o 1 'H NMR Few
AT AT §5.17, 3.53, 3.15 797 2.00 ppm
77, e Freet F oare qefar 2 G
HTHR THTRAA 2:1:1:6 B A 7T B FT AT

Wﬁﬁ ,
. 332 2. 41
3221 4. 3]
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91.  Reaction of styrene (PhCH=CHs) with [~ ~ 1.(i) n-Bull.
HBr gives a mixture of reginisomers A J
f.nigjnr] and B (minor). The 'H NMR __ | (1 W-l lb\"ﬂr
spectrum of the mixture shows four S - s 2 HaO, ng *
signals, amongst others, at 8 5.17, 3.53. i S — i =
;E.IS an;l 2.00 ppm  with relative Tl ”"g“u'
iniegration of 2:1:1:6. respeetively. The H 2z (\ j (i) E"‘:)M”“‘-"ﬁ"ﬂr |
molar ratio of A and B is e R
. 3:2 3 4o | 5 2. HgO. H0
3. 2 4. 3| | = 1::ﬂ Mg i
_ L & iyHCHO |
02. A R ¥ R sFifemd =1 o 3 [ P, |
b | = 2. PCC
O f—} -
WEHG | 1. (i) n-
' &
A g, G i) L~ |
— == N | 'S 2 HgO, H0
[ 1. (i) n-Buli | .
@ |
| (‘\i (ii) Mr 93
l § 2. HgD, H-0
Fm ¢ ) nam ]
2 ‘E\j (i) L}mﬁr
g 2. HgO, H,0

2 PCC
. 1 mn -Buli, ]
(i) L}xf
2 HGO, H0©
L —— —
91. The correct sequenee of reactions for the
preparation of A is-
| CHO
A

1-C-H
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93. Structures of A and B in the following.
reaclions are

CFC00H
" Re=com

\

94. The major product of the following reaction

Is

I 1;- ZE"’EL i'F[—;HET' :

i

3

1-C-H



95,

g

IR: {v) 1685 em''; '"H NMR: 5 7.84 (d. J= 8
Hz IH), 7.60 (d. J= 8 Hz, 2H). 3.65 (1, =
T Hz 2H), 318t .J =7 iz 2M1). 225

(pentet, J = 7 Hz, 2H) ppm: “C NMR: § 28.
36, 45, 128, 130, 133, 137, 197 ppim; EI MS
miz: 200, 198 (1:1), 185, 183(1:1)

—

The compound that exhibits following
spectral diti 15

IR: (¥) 1685 em™'; '"H NMR: B 7.84 (d, J= 8
Hiz, 2H), 7.60(d, J = 8 Mz 2H), 3.65 (1, J=
7 He, 2H)Y, 308 {1, f = 7 He, 2H), 225

(pentet, S =7 Hz, 2H) ppm; 'C NMR: § 28,
36, 45, 128, 130, 133, 137, 197 ppm; EI MS
mdz: 200, 198 (4z1), 185, 183(1:1)

1-C-H

il

| CHO 1. HaC=CHCOMe
g, DABCO (catalyst)
; = = +
Ci 2. BriNHa

The major product of the following reaction

sequence is

1. H.C=CHCO:Me
DABCO (catalyst)

-

m CHE!

>

2. BniNH
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97. The major products A and B of the
following reaction sequence are

1-C-H
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98. The major product of the following reaction is

1. LDA, -7B °C

2. O3, NaBH,
then HyO*

Structures of the products A and B in the
following photo-deprotection resctions are

100. w2t A o FaffEs saedw @
AT FLAT 7, IE qowar 2

diiute KMnO,
———————————=  kelo-lactone

then CrO,

> e 0
heat HO,C

1-C-H
S/06 CRIE/M9—1CH—2A



I01. The correct relationship among the
following, for a tetragonal (a =b = cix =
f=y= Qﬂ"'} cryﬁml system, is
|, sin?6 = - [:1[}11 + I-:’j + a2

- 2. sin®f = Mﬂ : [:.'EUJ,E + k*) + a*£*]

3 1 4 3. sin®p = ‘H[a"{hi-i-k:}‘!"ﬂ‘zf:i
' ; o 4 2 __ 7 2 2
j - sin*@ Ih + k* + £%]

CH

102. 7 wE fagm svwew ¥ fo affee
0.5V 3% 7 0.6 V 71 9197 2, 71 BEm
e ¥ B arr st W sETe

(1nkes) Forts s @ =z % (o 2

100, Structure of the monoterpene A that
undergoes following degradation is

dilute KNG, o
e - - helodactons AT T 8 = 0.5)
then Crl; 0 F [
ki _..EE 2. 005 =
sikaing KMNO, 3. 01— 4. 001
heat

102. [f the overpotential of an electrolysis process
15 increased from 0.5 V 1o 0.6 V, then the

2. ratio of current densities (Iﬁ—'E of the
electrolysis will be equal to (given transfer
co-efficient = 0.5)
F P
b 105 EE 2. 0.05 i
- _ L F
" K 3. ﬂhlﬁ 4. E'v'ﬂ'l'.ﬂ._-r.
103. T araref | A /e ST SEn
: ___H = _ J PISE - o UM I
P -'ﬁ;[l +* E;}
ﬂi.ﬁ'ﬁﬂmﬁﬁqﬁ'ﬁﬂ'(ﬂ:—b# Wwt B AT AT FT B 2 smadt e A
E.E=ﬂ=ﬁf=ﬁl}*}%mmﬁﬂ mmﬁﬁm 1 — uu ;Eﬂlh
B = y it
Muadu AR 8, g # ﬁ_ﬁ%
| R o e . | g
|. sin*@ HE[E?'['}:E+.EE} + a2¢? (2 (_?_J';} -HT )
2. 5in*8 = 'ﬁiilr?f{hﬁq—kﬂ} +a*#?] 3 -:ﬁ 2 L -_51*. B
m iI"ll'|1'l=

3. sin8 = -'—* = [@®(h* + k%) + 2 £%)

4. sin®f = ;-[hz + k* + 7]

1-C-H
S/06 CRIE/19—1CH-—-3B



103, A non-ideal gas follows the equation

104,

164,

105.

P EEII +=-;:

Where B is a function of temperature only.
The deviation in internal energy from that of
an ideal gas, U — Vigeats 18 giv-r:n by

5 sl =l
3. 2l . =y

000K, 7T A =7 fftg wra=ar & o =7

fErToreT T T ST FIAT 8
i) | A=B+C | 357
(@] A-P+g [ 557
1000K w7 P #r sfireew dgifts wRaw
1, 62.5 2.60
3. 166 4. 375

The gas phase decomposition of A at 1000K
follows two decomposition paths

Elementary | Rate
Process. constant

() HﬂE+E

| (i) |A=P+@ |

The maximum theorétical percentage yicld
of P at 1000K is
. 62.5
3, 166

2. 60
4, 373

Franfafiy =it W 3 M § g% THIaT 1
w e i g, 72 2

1-C-H

35

1035,

106.

106.

107,

wiadif dremr =geem (1/1)w(Q) ¥ s :
Q=0T 3T @ 4 B Iy FTAFE
1. 4 2. 0.25
3. 20 4. 0.8
Photochemistry of a molecule, M, is
described as by the mechanism
| Rate
e
kg [@][M°]
| 0.2[M"]

The intercept at [Q] = 0 is 4 for the inverse
of fluorescence intensity (171 )vs{Q] plot.
The value of [44, 15
|. 4

3. 20

) FrAT Na, S0, ¥ faa & mwmafas e
(i) T WTET SrATAE AFRTAT TH (yy) B
=i & B sEr s s R

1. u® +5RTIn2 + 3RTinys

2. p%+3RTIn2 + 3RTIn ys

3. 1% + 3RTIn ¥i

4 u" +4RTIn yy

2. D25
4. 0.8

The chemical potential (u) of a 2 molar
Ma.S0, solution is expressed in ferms of
mean ionic activity co-cfficient (¥4 ) as

|. W° + SRTInZ + 3RTIny,,

2, 4°+3RTInZ + 3RTInys
3. 0P+ 3RTin vy
A. ﬂﬂ + 4RTIn }I'i

2170 .:m—j £ CO nﬁrﬁmmnem-* H)
Fr A § = (A A, & o ow
z



107.

108.

109.

Oy = (Iu-+-;:)m—(u+§f:.m D “%1

. #2044
3. 168175

2. B4088
4. 336350

The Birge-Sponer plot between 4G 1=
2

(Byey —£y) and (v + 1) lor CO is a straight
line with slope of —14 cm~and intercept of
2170 em™ . The approximate value of
dissociation encrgy of CO (in em™) is
(Assume CO as an anharmonicoscillater
with the energy expression

= (’”i*)“‘f"*%)z‘ﬂ“”“i}

. 42044 2. B4088
3. 168175 4, 336350

El{a) = (a® - 3a)/6
ﬁimﬁfhﬁmﬂﬁ‘mfﬁ

I =1 2. =2
3

3, > 4,

=)

The energy functional from a trial wave
function is
E(a) = (a* - 3a)/6
The "Iu'ﬂﬂ'IEI lonally optimized energy is
L =5 =g
3. 2 42
. 7la(1)p(2) +a()p(1)]

2. a(1p(2)
3. zle(1)a(2) + p(1AER))
4. a(2)A(1)

A satisfactory spin wave lunction for an
excited helium atom is

. 1a(DB@) + at2)p(1)]
2. a(1)3(2)

1-C-H
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3. é [a(1)a(2) + f(1)p(2)]
4. a(2)B(1)

0. O ¥ sy i waraiaden, goiT (T>>0,)

110.

111,

11l

T SO AT E, A

3
Lo 1:2:1 2. 51 1
3. 1: *% 1 4. %i];]

For a linear molecule the mean ::nmﬁim for
iranstation, rotation (T=>0;) and vibration
{'l‘}:-ﬂ.,] follow ratio:

. 1 :i H | 2.
3. 1:=1:1 4

111
P11

HIHHIH&-

1.
'3
e S & B assam 33 vy -
sriere snfifes

I al;j-.h ""i’.‘h "'"#Iﬂ

2, ;’ligh '—;,%-Ia
3. %1’1 ‘“‘é}ﬁ *
4. %2’1 = %Iz -;&-n

1
3 A

The highest energy m — molecular orbital for
the Ell}'l s_}-nmn i!-

2. ﬁ-ﬁ = ﬁl&

- I:
.3 Bt X

1 L 1
S Eh-ch- HXa



112. An unnormalized wave function of the
hydrogen atom is £iven by
rfe 3(3cos* 0 —1). The three guantum
numbers, n, {. and m, associaled with this

orbital are, respectively

.. 2,2,0

v A A B
3..3,2,0 4. 3,1,

o

113. cis-FETeTisT FT n-WE2H py + Py —ps — P

form sezdig B frdaw vaer &, 2

113. The m-orbital py + ps—py —ps of cis-
butadiene belongs to  the irreducible
representation

. Ay 2. A;
3. By 4. B;
114, Gy g o7 & = A r P & A,
4
L2y | E LE;; 1 % ] "TE

(I 3_ | | 1 3

1. | e

3. 3 4. 4

1-C-H
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114, The number of times the A, representation

appears in the representation ' of the Cs
point group given below is

(15. 1.5 Ta91 7.0 T ¥ S@fig &=t § ws a3
¥ THH 9T IEH 9T Beat & aweem
st A #f wafeat wwen MA@ N & In T
1 A 21 (v bk T w9 d=E w9
Praaiw awr g w1 Ay &, s i B
Z+T Al & Brarm v e ) § aftee
Fmr s s £1)

|. 5.5vh/kT .3 :Trhjﬂ

3. yh/kT 4. BSyh/KT

I15. The populations of proton spins in the
highest energy level of & sample in magnetic
ficlds of 1.5 T and 70 T are N' and N,
respectively. The value of In= is (y.h, k. T
are gyromagnetic ralic of the prolon,
Manck’s constant, Boltzmann constant and
lemperature of the sample, respectively;
assume that the partition functions for both

svslems can be approximaled as | )
I. 5.5yh/kT 2. S yh/kT

3. %}r&fﬂ‘ 4. BSyh/kT

116, 91 ww-qare f6T A T9r B f ArE qE
Teritsat & wer s (S5 —Smp) UF
Prammw (o™ A o izl

BRramrazR framwdfie )
. e}mnz 2. RIn2

SRin ?
& EH'I:‘I.E 4, Iﬁ'ln?



116,

7.

117,

The difference bétween standard molar
entropies of two mono-alomic gases A and
B (Sqa—Sha) at a given temperature is
(given that the molar mass of A is twice the
molar mass of B)

I 2R In2 2. RIn2

3. EH‘I‘HI 4. iﬂ In2

#iFEaT (CMC) & Far Y gigar %, oo
Rey & ST syvea # |iEET 9wt
ara g ar afes 1 57 Bwey 58 =
Fafr v, M R

. AT ST fwar & aft & wig
2. ArAT Wrwew ftwar & wet 2, wig
3. WrAT arAwar ffwar & ow=dt 8, mwn
uwEwt # e ft Ao A Fe
4wl ¥ aFafiw W ¥ oAma g
STAwAT ATAAT W AT 2

Above the critical micelle concentration

(CMC), the option which correctly describes

the variation of molar conductivity with

increase  in comcentration of  sodium

dodecylsulphatc in agueous solution is

I. molar conductivity increases sharply,
but the solution does not remain
colloidal

2. molar conductivity decreases sharply.
but the solution remaing colloidal

3. molar conductivity decreases sharply
and dissocialion into monomers also
occurs sharply

4. molar conductivity increases sharply
with large loss of entropy

1-C-H

1138,

e,

119.

T A T I AT R AT B S AT A 300 K
Frer 2=t —15k mal™* #1 =w% T
fofm == & frem =af (0 3 Breas
ez g, 728 (R=8.3JK 'mol™)

=129 2. =6l
J. =15 4 =09

When two moles of liquid A are mixed with
two moles of liquid B at 300 K, the excess
molar Gibbs energy of the solution is
—=1.5 k] mol™ . The corresponding value of
Gibbs energy of mixing (in kJ) is closest ‘1o
(R=83JK 'mol™)

. =129 2. —60
3. =15 4, =09
2.0 919 04(g) F U% T (aradl srwe) w1

500 K9 5 L8 50 L a% wgmw man
Fatew F9 (k] #) # 9fvady Fras Free

2R

(R = 83] i‘{‘-‘ mai™!: Cv.m =§ )

. =225 2. -125
3. =191 4 =75

A sample of 2.0 moles of 0,(g) (assumed
ideal) at 500 K is expanded from 5 L 1o 50 L.
under adiabatic and reversible conditions,
The change in its internal energy (in kJ) is
close 1o

(n = 8.3] K mol™}; Gy -zgn]

J. =25 i =125
3. —19.1 4. =75



120, ww =aata weredeor Grafe &

Frafiear 22 #1 w9 wre wee e @

= “[ﬂ::“ﬂ = k[COOH]*[OH] TfZ [M]y
Srfirs wigan £, 7 SEA s & gy
(N)®T o 29T €, B 8

. (NYy= 2[M]:kt

2. (N): = 2[M)5kt

3, (N)* = 2[M]5kt + 1

4, (NY: = 2|[M] kt + 1
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120. The reaction mate of a self-camlyzed

polyesterification reaction s given as
JICO0M] - K[COOH][OH] . If [M]o is the

initial concentration of hydroxyl and

carboxyl manomers, then the degree of

polymerization, (N} is given by

| (N} = 2[M)§kt

2. (N)? = 2[M]ke

3, (N)® = Z[M]|Gke + 1

4, {Ny* = 2[Miqkt + 1

1-C-H



