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2019 (1
‘_ CHEMICAL SCIENCES |
Time : 3:00 Hours IEST BPOK]_;ET Maximum Marks; 200

INSTRUCTIONS

This Test Baaklet containg one hundred and iweénty (20 Purt' A’ +40 Part *B” +60 Part *C7)
Multiple Choice Questions (MCOs), You are required to answer o maximum of 15, 35 and
25 questions from part A’ ‘B’ and "C” respectively. If more than required number of

questions are answered, only fitst 15, 35 and 25 questions in Parts ‘A’ B and “C°
respectively, will be taken up for evaluation. "
2. OMR answer sheél has been provided separately, Before you start filling up. your
particulars, plense ensure that the booklet contains tequisite number of pages and: that these
are not o or mutilated. 1f it is so, vou may request the Invigilator to change the booklet of
the same code. Likewise, check the OMR snswer sheet also. Sheets for rough work have H

been appended to the test booklet.

|| 3. 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,
4. You must darken the appropriate cireles with u bluck ball pen reluted to Roll
r. Sub e, Boo de and Cent e on the OMR answer {

is tie sole responsibilits of the candidate (o meticulously follow the instructions given |
|| on_the Answer Sheet, fuiling which, the computer shall not be able to decipher the
correct ils which may ultimately result in loss, including rejection of the OMR

answer shect,

5. Ench question in Part “A’ and ‘B’ carry 2 marks and Panl *C’ questions carry 4 marks each,
respectively. There will be negative marking @ 0.50 mark for each wrong urswer in Part
‘A and ‘B and @ | mark for Part *C", "

6. Below each question in Part® A7, *B" and 'C’ four alternatives or responses are given. Only
one of these nlternatives is the “cofrect” option 1o the question. You have wo find, for each
Aquestion, the edrréet or the best answar. v

7. Candidates found copying or resarting 1o any unfuir-means-are linble to be disqualified
from this and futore examinations.

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

wiatk.

9. Useofcnfculator is NOT penmitted.

10.  Afier the test is aver, at the perforation point, tear the OMR nnswer sheet, hand over
the o nswer sh he invigilator and retai carhanless cony for

Our 1.
11.  Candidates who sit for the entire duration of the exam will only be permitted to carry their
Test booklet, '

1-C-H

5/06 CRIE/19-—1CH—18



HIT/PART- A 3.

T AT i 1f & i o, wf wg Ty, 1\1
A &7 7 st e o o # f A
1 g # Mg B 9T i sftw o e a3}
et &1 Forer i 1 wer-ar s st 29 7= A
. g A FRRBE3aE gl
2. faB FzAdIae -
5. FzaamBus S Sedar s 2. Velocity-time curve of a body is given in the
4. ﬁﬁaﬁgaww@ﬂﬁrmm diagram below:
fagp

Balls are being rolled out with equal initial
speeds. along & frictionless, undulating
(wave-like) track in quick succesiion. There
is denser clustering of balls around point B
than around point A. Which of the following
statements is true?

. Point A is higher than B

The diagram showing the acceleration of

2. Point B is higher than A ; { =
fi on of ti
3. Points A and B are at the same heights, QIR Pos A4 hinction of sime ia
4. Balls reachied poimt A first and then
point B
1.
Tt fife s 3w o o R i 2
oL +
4 ty 4
2.3
Ve
#: L} 1 :t_-|
N 45 |
t t, t =—
v e ¥ w0 7 ava F e w o i i
Tmrr ¥ o P 2 gt 5
1-5 9 t'I tl\t:
o a 4.2 4
L % 1
2. L
t e Y

I1-L-H



3. P & & s g Rarsmma & 99 3o
ar frat Fee & 3¢t Tar 9 W oSEnT A
AFAT 27

1 G 08

Figure A Figure B
1. A AT BB
2. fo= p afea B A Tt
3. TR ATEIB
4. B AdTaR™EB

3.  Which of the following figures can be drawn
without lifting the pen from the paper or

retracing?
Figure A Figure B

. figure A but not figure B

2. figure B but not ﬂgum A

3. both figures A and B

4. neither figure A nor fgure B

4. ABCD U% srad £ iz AD W REfiz O &)
TS AB 77971 CD gy e paar Q Mg T
FEAERF AP = L ABTH DQ =1 DC

1-C-H

IR ABCD ¥ &rre w141 Brgs OPQ &

B T ST 21T
. 4 2.6
3. 8 4. 16

ABCD is a rectangle and O js the midpoint
of AD. P.and Q are points on AB and CD,

respectively such that AP = %-AB and
DQ = DC.

A P B
0
o a C

The ratio of area of the rectangle ABCD to
thut of the triangle OPQ ik

1. 4 2.8

3, 8 4 16

5 | (9% ) F arty w0 et A ¥
aeft qest ov pes HEy e {9 2019 4%
ot gz &1 meaw | e s 80
I. 609 2. 610
3. 709 4. 710

The number of digits you have 1o 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?

1. 609 2, 610.

3. 709 4. TIO

e Famedt =7 2 § 7 o wrEwAt & 91,
86, 81, 79 THT 92 #F WA FU IAF T
TrETwET #oararel # shes 85 B wS

areras | 35 e et e
l. 83 v
3. 81 4. 88

A student received the following marks in
the five of the six courses: 91, 86, 81, 7%and
92. Average of his marks in six subjects is
85. How many marks did he receive in the
sixth subject?



1, 83 2, 85
i 81 4. 88

7. A A I aiE ET # ORs 5 F0

7 A o i 3F Bww e 9w 5% W
T Frem gt B Bt & @f 2
uleT um & s 5 $57 97 &6 09 =9 fww
T #7 15% wHteE e oaf® A e B

AT STt 7wy i fef g At e
EARECR ol il

. 10 2..20

3. 225 4. .30

Salesperson *A" sells an objoct 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 Rs:l5 less than the marked price,
receiving o commission of 15% on the
selling price. If both A and B receive the
same amount in commission, then what is
thie marked price of the object?

L0 2..20

3. 225 4. 30

ww itx o ofn ofe de F 3T F o oEm
magrg uE Bar Fig 0 % = @ R
s e afe f v d ownsroft
(R < r) 1 =oFe ey fceaT o &t R # £
s i e ar i
¥z 74 O ¥ ard vt &1 a R
e wrmrsr e o Fee R
=

L

r—R
!

3 — 4,

e e
2 )= 1=

+

A ball rotates at a rate » rotntions per second
and simultaneodsly revolves around &
stationary point O at s rute K revolutions pcr
second (& < r); The rotetion and revolution
are in the same sense. A cerlain point on the
ball isiin the line of the centre of the ball and
point O-at-o certain time: This configuration
repeats after @ time

1-C-H

9.

10.

1

I a 1
i}

3. m 4.

H e ==

+

e =e

s B £ 51 oftsnst A st B 7 e
30 79T 70 # 7 5% fa wr ) ofrer aefiot
T % o Rt £ 9 F #9737 40 %
TIT B # FAAN 40 % #F 7 g1 iy
S, AasFRmasd

frardff | A B
31 1'2 25'
53 10 29
53 16 27
54 0s 29
I. 51. 53 2. 51,52.54
3. 5.5 4. 5

There are two examinations, A and B ina
sithject which are evaluated out of 30 and 70
marks, respectively. In order 10 pass the
onurse the student has to pet at least 40 % in
total and at least 40 % in B. The following
are the marks of the students 5 10 5.

Students | A | B
S |12 | 2%
S. |10 |29
5. |16 |27
S, |05 |29

The only student/s to have passed is/are
L. 51,..5_'3 L. 511521: 5_4.
3. Sl. -5"3 4. S]

4t & o H £ F ow & g w100
AT 200 F & 0 AW H A 5w

T arg T wE A 21 Frer o a ot
i s oft Fw & ate 2
|, #er T AR AT, 9T e,
2, o wrey, e o A e



Fret v, A e gew e
4. Py srey e wrees B i

S

10. Two forest patches have, respectively. 100

1.

and 200 teak trees of the same ape. In a

given season, all trees shed some of their

teayves 4t mndom. The dally total collections

of the leaf litter from the two patches are

expected to have

. nearly equal means, standard
deviations and coeffcients of variation

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

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

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

o Fer ® Aot g a0

I. 183 2. 12|
3.+ 157 4. 1020]

Which one of the following numbers is a

prime number?
. 183 2121
3 157 4. 10201

12, T (T °) i, 7 ey A wEE o

TEe F st forze ey 2wfar #1

B0
L5 il

70

Highest

Opening  Clasing
date price dote price  price price
[Z] April I May ] lupa

Lowest

SR 3 FYE FAA AT

1-C-H

1.

i3

.

whuwas ge w5t 75 7 afw o 5

st e e It

ST S WA A

3. IprEETH A AT Al A w A
it 3% ] 3 fter # spartfoe w30t

4, AR R Eeg 0 vH 0 F I HE

o

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

B0

] o
Opening  Closing Highest Lowest
dateprice dstmprice price price

0 April IR May T June

Pick the INCORRECT staterment,

I, The highest price never crossed 75

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

3. Month of June showed the largest
decrease of price between the opening
date and closing date price

4. Al depicted prices lie between 70 and 80

4Ta% W AT At = a7 w81 =iy
Rt A, B 747 € 7 F5ft wam w7 v
e 97 3% ey 3 e

A: TAHST

B: =7 7 qEAT

C: 7 ST
TRABHTCH T FATUF T4 247
Tt it

I, =% ST =fen

2. il s iR

ETR o i

4, AT ST AT e A At fanite st
Ara
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14,

14,

15.

I5

A traveller to the town reaches 8 croasroad,
Upon asking residents A, B and C for
directions to a certain destination, he gets
the fallowing responses

Az wrn left

B8 donot turn left

C: go straight

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

should 2o left

should go straight

should go right

will not be able (o decide between
going left or right

B W=

T HifeE Tifir W W 3.4587 4 0.0022
| # qRT S off RBeme A A9 g
Frer & & s wfoorm = g w9 g

FerTeT 72
1. 34567 2, 3457
3. 146 4. 3.5

The value of a physical quantity is medsured
to be 3.4587 + D.0022. Which onc of the
following is the appropriste représentation
of the result taking the errors in account?

1. 34567 2. 3.457

3. 346 4. 35

AT T HaEa st £ Bevar § vw S

FEF A U= w g a9 9

WIE

1. Ry 2. F5

3. AWET SEASTAE 4=

The cross-section along two  mutually

perpendicular axes of ‘4 solld objoct we o
circle and a square, respectively. The object
is

I. & truncated cong 2. wevlinder

3. drhomboid 4. neube

FEftmsrH g S sw g sn ow

AT B1FH A TG AT T A 9T B
E W dwAr F oA 2 40 aredt & @
et & 12 g A s

1-C-H

i6

o

17.

|, 7% aral §7 Afiwan Swg Swar

sifirs 21

2w FH I T afiran iy A g
FHE

3. O WA EH UF WA T4 gE
EaTE fE

4. argEtfiss =R qar A

In a ¢ity, each person has at least one hair on
hiw/her head. At least two persons in this city

dre  gunranteed to have exactly the same

number of hair on their heads: i the

population of the city

I. 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.

3. hasat least one pair of identical twins,

4. s genetically homogeneous.

S AT T TSP SarE 7 e §

A 1 feree &9 ff v s A a5 o

T ATAT §) FAT AT St wreonrHT HaTe

T el 81 STAT avil S e g

T HFT AT T BT

|. ST ZTE HHT Y 0 HEE 0

2. wrAt STy AE BT 692 8

3, T T s A e A ¥ s &
AT ET

4. W AT FT S A 0 A F e A
RLE i

A metal wire is stretched along its length.

Another jdentical wire is heated. The

tesultant length of the two wires is the same.

What can be sald about the ditmeters of the

twan wires?

1. both diamieters will have reduced
equally

2. bath diameters will have incressed equally
3. the hot wire has a larger diameter than

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

than the streched wire



18, = P s amw s Fef s A s B £ Fifz 97 =97 g
AT ATTA F AR e w1 Rarar 2 uw I % 2, x*
w=arer gt o7 e g Y At s . _
ES 3- = 4, xy
& ¥
EE E_ 19. Graphs A and B define the same relation-
E =8 ship hetween p and x for x, = 0.
£3
EE Ej | A B
" JFMAMII ASOND .v~
Manth of the year 2
1. afam Ao \
2. yEAEYY et
3. Sl wmifear 0 r O x
4. Temrerfm AfErF

The variable on the ordinate of graph B is

18. The graph below shows the monthly average L= 20"
rainfall and monthly average tempernture at 3
4 certtin place in India. Where is this place )
mast likely to be located?

wom

4. xy

20. T 1 F 8 om wAT 6 em F T wwiEr

_ & iﬁ?ﬂﬂ‘ﬂﬁ-{ﬂ%ﬁhﬂnﬁiﬁ'ﬂﬁﬁﬂ
5 o|fs P om i ey

PS - . 4 2 442

E_' é% 30s 4. 542

JEMAMII S ASOND

of _ . .
Meftihiof te vesr 20, Two parallel chords of length 8 cm and 6 em

of a circle are separated by a distance of |

N
On the west coast e The radius of the ¢irele (in em) Is

l.

2. Onthe east const 1)
A

3. Inthe north-eastern hills ; : I : ‘_E

4, In the Himalayan foothills : o ANL

19, ATT9TR nE, v AT x F TET x>0 E o1

A B




21.
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21,

23

24.

HRT/PART- B

=pzre s fvdan 7§ sgfm B e
arr Bfgr g

|, a-f 2. p-

3. y- By 4, X- Pt

In neutron activation unalysis the radiation
commaonly detected is

. a-rays 2. Prays
3. y-rays & A-ruys
FravrertfaawmT o1 ot s
1. Mo Z. Gy
3. Fe 4. 7n

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

1. Mo X Cu

3. Fe 4. In

= Afwf oty s G
Araws & 7w 2

L. [Ru(NHs)
2. [Co(NH3)J" ™
3. [Cr(OH) ™
4. [Fe(OH) ™"

Self-exchange electron transfer is fastest in
L [Ru(NHy)) ™
2. [CofNH, )™
3. [CROH ™
& [Fd“]H!hI'hrL

10y 1 1 & wefta ses fafigs o sfafen
By

I 15 79T HiO

2. |y 7T HaOy

3. 10" 747 H.0

400 79T H0:
The reaction of [0,

with 1 in agueous

acidic medium results in

l. [: and H;ﬂ'
2. .13 and Hzﬂ:

1-C-H

25.

26.

26.

27.

27.

3. 10 and H,O

4. 10" and H,0;

[F(COWPPR,)] F @rsstaias St
wftefie &

I, CH;' 2. CH

3. CHy 4. CH

The organic  species  isolobal 0
[Fe(CO)PPhs)] is

I CH;' 2. CH'

3 CH; 4. CH
ESTEATATAE AT ErEariiAE sl ¥ Ao
1 sy rgeay 2, FHOT

[, 44,46 2, 44,48

3. +3, 45 4. +3,46

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

I. +4, 46 2. +4, 45
3. 43, 5 4 +3,+6
e stafer o Bsr fife

Heg"'(aq) + X (ag) = [HgX] (ag).
[HgX]'(aq) % Frr, afy X = F, C1 797 Br
&l At rarfaey Fraars Be w51 s
g =t

I. F<Cl=Br
2. Br=Cl<F
3. Cl<Br=F
4. Br<F<Cl

Consider the following reaction:

He''(aq) + X (aq) = [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. Cl=<Br=F

4. Br<F=<Cl

GdClL.6H,0 # Gd $Y sar=rg wuay &

[.3 2.6
3. 8 4.9



28,

29,

29

31.

The enordination number of Gd in
GdChﬁHgG is

I. 3 2. 6

3. 8 4.9

TrEwiAe T AERHE aSE I wahr 9T
Fe(l) 97 KsCr.04 F 31999 $97 #  14,P0O,
i1 spforer 3

1. Fe{ll) % vfiws Stwfrerm w1 zraar

2. Fe'"»Fe" wowere frvs = 9=

3. g9 F1 5% BT

4. KiCry 0 %7 78 F77

The role of HyPO, In the estimation of Fe(1l)
with KOO using  diphenylamine
sulphonate as indicator is to
1. avoid acrial oxidation of Fe(1l)
2. reduce the electrode potential of
Fe' 3 Fe™
3. stabilize the indicator
4. stabilize K,Cr,0,

D}F:

I 598 0-0 ey stard 0, i osen
=T AT &

2.0, § I 7E vw wEw abeiEo
i 21

3. IR wfE 1

4 T AT H WEw F1 90T woH F
IR )

O, is

|. having a shorter 0-0 bond length than
that in O _

2. astronger oxidizing agent than O,

3. IR active

4. unable to abstract proton from weak
acids

TMEETATES  [AL(OH)SIL0,] & =
SraTE Si(IV) ¥ AKIIT & #2991 97 (K1)

FTE SRS ] Fer & avdT oftfhr

-

I. WERETIE
2. TR
3. ‘wieaifEree
4. T

1-C-H

10

3.

32.

32,

32.

The: species that results by replacing one
quarter  of  SiIV) in  pyrophyllite
[ALOHLSIOW]  with AT [charge
balance by K(1)] is

L. muscovite

2, phlogopite
3. montmoritloniie
4. tale

I8 Faw =1 T w79 aE [CpNigus
PP, )]s 57, 7 Ni-Ni saa| £t sy &

1.6 201
32 4,3

The number of Ni-Ni bonds in [CpNi(u-
PPh)l: complex obeving the 18 electron
rule is

.o 2

3.2 4.3
trans-[IrX{CO)(PPhy),] (X = F, CI, Br, 1) 1
0y, # Fffi & fro, 2= 1 X ¥ A

afeafds &9 51 aft w2
l. Br>l>F>Ci
2. F>Cl>Br=>1
3. F=€l=fr=]
4. 1=Br>Ci>F

For the reaction of trans-[IeX(CO)PPhy):)
(X =F, Cl;, Br, I) with Oy, correct order of
variation of rate with X iy

l. Br=]=F=(|

2. F=Cl=Br>1

3. F=Cl=Br=1

4. 12Br=Cl>F

Freafafim ary & d=6 A & a7 B
sF i fm g ard

R
o o ti:‘-‘lﬁ
A B R

el 3
. OMe

L) oen
i}
o | Bd
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35
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In the following equilibrium, conformer B is
more stable thar A when R is

R
Wi L\tﬂé
A B
. Me 2K
1.0 4. OMe
Fresfarfos sfufEa s weg 3oz 2
qyﬂ\ 3
Bh | Y sode oo
um,c:j\ca,ue-
= -
’ Ph [—C0:Me
1| A
Fih Y OMe
__COzhe
5 A s
MeaQ— N '
Me0,C
meosc, A
4. ; N 5G;ME
i 36.

The major product formed in the following
reaction is

Oﬂ
..f S0 Me

N NaGMes
Ph K/L . L
MeQ.,C™ "COMe

L Wom
B COuMe

1-C-H

o 4 N
2| Yy
Ph A OMe
COsMe
i/
3 n*‘(}*sqam
MeO
MeQ,C
Me0sC. U/
| meo,c (N SOdMe
Frefafas sfifer § 3o o e 2
I"I-El.}.qMB‘I's_

e
]

The major, product formed in the following
reaction is
n=-BuyNBry

e ——
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37.  The major product formed in the fallowing
reaction is

HBr
e°c

1

A\ R\

W\
A\
2

j\i

1-C-H

a8,

39.

39.

e wmmr 7 ww #§ afasfea
8x 10" m*v-1st & smm f wurht
Broar & (s FF emAT < 1 ob: e=1 6
% 1079 ¢)

I. 106 pm 2. 212pm

3. 424 pm 4. 318 pm,

The mobility of a divalent cation in water is
Bx 107" m* v~ 5=, The effective radius
of the ion is (viscosity of water = | of:
e=1.6x% 10719¢)

. 106 pm 2. 212 pm

3. 424 pm 4. 518 pm

A 79T B & oy sy &

H H
<, ?Q
H H 1 CHy
A B

|, BT (AeT)

2. TAfRET

3. sryfafardt Aty sy
4, Feft

The relationship between A and B is

H ; H
H H H CHsy
A B

|. Homomers (identical)
2. Enantiomers

3. Diaslereomers

4. Conformers

oot srop o7 waifile savdff s &
Me
.;f’.’ Me

S

Me



40.

4
5

!J
L
=
11]

Lo
L
= nl
-]

The most stable conformation of the follow-
ing malecule s

Me

# oy
M

41.

1-C-H

Me 41,

farufmasmze A ft HIO, ¥ 2

o A b

sTF AT WA esTaTes anl 8l A T HIAT R

Lad
B

CHy

Reaction of deoxymuonosaccharide A with 2
equivalents of HIQ, affords propanedial,
formic acid and formaldehyde. The structure

of Ajs




41,

42

Frefarfre sfafima f 3o oy 3oqme 2

= |
Mel oH

CFy

Pt-Pt (undivided cell)

electrolysis

MeO O OMeD
MeC o OMe
Fs

&
“’m
MeO Fe

Me
CFs

!‘.I

Lad

c
@
FiC = OH

=1
4, -
FiC” S “oH

The major product formed in the following
reaction is

el
MeQ OH

CF3

Pt-Pt (undivided call)
slectrolysis

MeQ O

0O MeQ
MeO" .G'.:a (%)

o
MeO !
WDWGME
CFy

CF3

e
H

1.C-H

14

43,

43.

Q. O

. F,{‘:U“DH

I
4.
FaE” 0K

El Z=a9 #7928 & m/z 120 we a7 difis
e firee zafar &, s 2

GDEH '
o

OMe

; COH
2| el
Mel

CO:Me
[Cx
OH

L CEaH
«|CX
OMe

COH
“| X
. OMe

The compound that will show a base peak at
miz 120 in its E| mass spectrum is

_CO3H

Me

oo™
Mag)

CGIMB
| CX

Ok

B
B

I F - FF (-MOs) F Fro
Freaforfr & a8 a2

1. %= =gan st 51 MO fEns s &

2. 97 LUMO ;s 2

3. F79 HOMO fam: soame 2

4. LUMO 7497 HOMO 5t f&a: stz 2
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Among the following, the correct statement
about m-molecutar orbitals (m-MOs) of
benzene is

1. Only the lowest energy MO is dolbly
~ depencrate

. Only LUMO is doubly degenernite

2
3. Only HOMO is doubly degenerate 46
¥ !

. Both the HOMO and LUMO are doubly
degenerate

Feremfters s 7 Tever W 307 62

MahiHa

&

|

N lig. NHs

e~ NH

T @=0
2 P

N i —1

0 - O

HiN™ N
' N'H;
anly ] =

=

N

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

cl ~ NaMH2
L fig. NH -
N q- NFy
Hinl MH '
I HZN X 2 47.
' | and | =
N N/
HzN = =
2. | and -
W HaNT TN
=
3. | anly | =
HaN™ N

1-C-H

3. | only /© 47

Frefafis @i $ '0 NMR # afiE
Forrrert 7 " 8

P

I- 4
3 i

LA Ll
= o

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

I3

3.5

faeafarfar =réat 1 Adres UAEEETET A

siferfie & Foro sfrfararefierar wr ot #5

7

1, Bl FAreer-1 32T < Bl 3-
rrﬁ‘-rcEJ-ﬁmvﬂ'iqg‘rlJ-

2. E- Wwet -1,3- 3TEF < E-1- ST -
1,375 < E-1- FrareiteazT -1,3- 518

3, £-1- wyrfEEr -1 3- 2rE < Bl
-3 I < ESRT 13-
zréa

4, k1= Frarefrerer -| 3-TmET < E- 1R -
- 13- SR < E-1- WD -1,3- WTe

4
-]

P

The correct order of reactivity of the follow-
ing dienes towards reaction with maleic

anhydride is

|. E-i-ghlorobula-13-diens = E-penita-13-
diene < E-1-methoxybuta-1,3-dicne

2, E-pents-13-diene < E-1-chlornbuta-1 3-
diene < k- l-methoxybuta-1 3-diene

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

4. E-l-methoxybuts-13-diene < E-penti-
1.3-diene < £-|-chlorabuta-| 3-diene
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49,

51.

o s Frers § gaee awaw 2
3'"‘4"' 35‘3
3, = Dy
PR
EF.‘_—' xﬂz

e e

The allowed transition in an atomic system
15

I. *F, = *D;

2 SR ip.

3. %, -,

SF:‘ - 392

=

=TEATA o F wmiufy gt § g gem &
I 2 2. 4
3.6 4. 8

The total number of symmetry elements in
diborane molecule is

l. 2 2. 4

3.6 4. 8

wF M =7 F7 g 'y, B wiftear
el=Rx=20 3 gxz g 21 v’ ¥ hwa wrA

Ef

—

2.3
4,12

s
oS

A physical observable, 'x', appears with the
probability distribution e"12¥-120 e
average of 'x' would be

I. 2.3

36 _ 4. 12
Fefafs & @ Bra s & fm sl
FraTar e ma sy e 2 ag 4

I H; 2. Liy

3 N; 4.°F;

The rotaticnal partition funetion is expected
to be the smallest for the molecule;, among
the following,

I. H
3. N

2 L
4, Ty

1-C-H

18

52,

aft ws sfafear ft sofarg sfasfs &
Hiear ¥ 7 F 2prwamre 2, 91 st

¥ wife g
1. 0 Z i
3. 2 4. 3

If the half-life of a reaction is inversely

proportional 1o the square of the
coneentration of the reactant, the order of
the reaction is

1.8 F |

5 e i, 3

T g iwen stufEar f apdeon £ faft

((N)) 79T IFeTE & ST s () F He
GELE

(W) =— 2. (W= —
3. (Ny== 4 (M=

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

Loy == 2 (M=
3. 4Ny =< 1N =
wod | ¥ R D6t w1 staw 1 7 B
woraet 7 frar S
Fe | FA 1l
P | sty | i | oet
St i
Q | a=wreransf | i | Freansf
R | wrfEes it | affras
S | SFaTEIAE | Y | S T
O

L P-iE Q- R-iv;5-jii
2 P-iviQ-iR—-ii: 81
3P Q-fiiR-i; S—iv
4 P-iviQ-ii;R—1;8=1ii



54. The correct maich for the compounds in

Columa | with the property in Column 11 is

Column | Column 11
P | Dichilprodifluaro-| i | Anti-
methane inflammatory
Q | Sulfadiazine il | Insecticidal
R | Cortisone iii | Antibactérial
S | Hexachloroben- | iv | Ozone layer |
zEne depletion

Vo P=ii; Q- R="lv; 5=iii
2.P-iv: Q=11 R =S =iii
3. P=H0=1il:R =i 5—iv
4, P=iviQ=1iiy R—1: 8 =i

1. Fart % uw Fnfty 3w § 6@, m
w2 F mE w0 F B oa = g & " It

=g

ey @
Bmi? © azmit

3 ﬂ .z_hi

= miE *mi?

i"or a particle of mass m in a one-

dimensional box of length 2L, the energy of

the level corresponding to n= 8 is-

i n- Y

© amid T

3 e

Cmi? tmE

Frefafies & 3 Hel 3w Dol F B ot

FETE '

I HEL 1 sar DOt grw g ==t
T ETET _

2. DCI T sy HEl 1 s wrafa sa
gt 2

3. HCI sraa w1 79 Frgais kDO ¥ 9
FT AT AT

4, HC1 $1 amr DO F1 wwriia F=mm
wETEmT

The correct statemnent about HEI and DO,

among the following, is

I, DCI has a smaller zero-point enespy
than HCI

2. HCI has a smaller vibration frequency
than DCI

1-C-H

S/08 CRIEMS—1CH—2A

17

57.

5B.

3. The force constant & of the HC| bond is
halfthat of DCI

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

Frefefas # 7 77 du7 G =7 o=

g
1. ZFHET 2. wiw
3, w=H 4, Farigwe

The electrical double taver model among the
following that consists of both fixed and
diffiise layers is

. Helmoltz

2. Gouy

3. Stern

4. Debye-Hiickel

Hf s % o Fesw st oW
FAIATATAIER 707 G 1 (SHwfa T
=afrat | w2 % wer £ 2P e
a4l E;]

I = (e~"/% 4 g~Ta/t)

2. W= {E_ﬁ.fﬂu = e""}f“n}

3. dj’: E—rqf!.lq

4 = g/

The lowest energy unnormalized wave
function of B molecule is (ry and 73 are the
distances between the eleetron and nuclei 1
and 2, respectively)

L Y= (g-'rl;"u o+ E“rzfﬂn)

2 Y= (e"/f0— e/ %)

3, = e it

4 Y= g/

Arez #ars o ¥ e v fesw Pw |

P wfiefit it ot S 8,92 Fema 2
|, W e a9

2. T FieEd o9

3. P

4, @
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6.

6l

6l.

18

Nearest nejghbour distance in a crvstal
system of side length o is-% in

I, Face-centered cube

2. Body-centered cube

3. Trigonal primitive

4. Primifive cube

vt e OfT st fR AT 300K 7497 2
atm 7 600 K 79T 4 avm F afratds By
£, 77 wAw W merd afrat

. SR1n2

2. jﬂ In2

3. SR1n2

2

4. 2Rin2

e

One mole of 4 mono-atomic ideal pas is
transformed from 300 K and 2 atm 1o 600 K
and 4 atm. The entropy change for this
process is

i ?-:R in2
2 IRin2
3. 2R In2
4. 2R Inz

HHET/PART- C.

T Brl, W SnFy, F9T AuF, W TN
sy e B wae &, s
T e A

. BeF," 9T Ak’

. By

. SnFy" AT AuFy!

e 1

The cations formed upon dissolving SaF,
and  AuF; in liquid BrF, separately,
respectively pre

I, SnF; and Brfs'

2. BrF: and AuF,”

3. BrE; only

4. 8nFy and AuF,"

1-C-H

62,

62,

63,

Fig
- GHOH
| N e
(A) PRI ——t—p=
i TOH,
T

PhaP CHy
iRy \\pd:i + CHl ——e-
Ph;P'/ EHy
;_,Fpn,
() gy, * o=t —=
CH3

sfufsfafnd s mm w s F
= T Al et 8 F w2 g

1. X 2. B

3 C 4. AFqTC

Constder the following reactions:

P, Moy
A \ﬁfﬁ _'m'-—'*
L \,m”} P
P
QP\ /CH'I
() ,ﬂ""\,,. * CHhl——
Py CHy

70
[ Lo —CF\*""{:H‘ ¥ o=y, ———
CHy

The reaction(s) which will NOT produce
ethiane as a product jsfare
LA
3 €

=

. ‘B
. Aand C

=k

NO Frre 1 ar R, s ne Pnfe st
& srr ot syt (fftr srean 3
7 fE=e fifem

A, [HCICON PP HNO)]'

B. [RuCl{PPh:):(NOY,|

C. [CoiNCS ) diars);(NO)]'
Tal diars = o~(MesAs)CH,
D. [Cr{CN)(NO)]™

S/06 CRIEMS8—1CH—28



65.

19

Faer sgmfagst § NO ft GfEm ey

Forerr it st 21t 2, 27 212
|, ATT9T R 2, Caarn 65
3. DwaT 4, B¥a

Donar mode of WO ligand depends on
metal. Now consider the following
complexes (in gaseous stite),

A, [IFCI(CONPPhy LNO)]'

B. [RUCHPPhy L(NOY) 66,

C. [CofNCS){diarsh(NOJ|
whizre diars = oM AB)CH,
D, [CHENRNO)]'
The complex(es) that do NOT exhibit boent
NO éoardination mode isfare:

I, Aand B 2. Cand D
3. Donly 4. Bonly
T TR WA (A) 7 s AR KSoN

#r afifear w7% TAT AT T #7370 (B)

HAT 2) NaF &7 S2-47 %7 #9939 %79 07 66,

H¥a UF e A (C) § gfafiy &
AR A, BAGT C F19fzarAT
1. aq. Fe(I1), [Fe(SCN){H-0)s]'
4T [Fe(H.0), ]
. aq. Fefl11), [Fe(SCN)(H0) ]
AT | FeF,) _
. ag. Fe(ll), [Fe(SCNXH.0)s]" 34T Fels
. aq. Fe(lI), [Fe{SCN ) (H:0) ] 74T Fef,

fd

a fad

An agueous solution of metal ion {A) gives a
hlood-red colored product (B) wpon reaction

with KSCN. Upon dropwise addition of NaF, 67

the complex (urns to a colorless compound (C),
Identifv A, B and C.
I. aq. Fell), [Fe{SCNNH,On]'
and [Fe(H.0),]"
2. aq. Fe(lll), [Fe(SCN)(H:0) ]
and [FeFs ]
3. ag. Fe(ll), [Fe{SCN )Y H,0)] and FeF;
4. ug, Fe(1I1), [Fe(SCN)(H0)]" and FeF;

v ey RS (rep) sl ¥
96 F MO #7d W 49 o-F=ET T
= fifam d miEze 51 sl =
tagd

1-C-H

I, dsTHTd,
3. duye M9Td,,

2. d,Fard,
4, d,aE1d,

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

1- d,_«'n’.l'bﬁd“ 2- dﬂ ﬂ.ﬂ-dd!r.,
3.- d,-_]..!_'_- fnd d,_} 4. d;] Hl'lﬂ d_-};-
Frefafi 7 & wft v e w1 2fim

(i) LiClo, $r aver LiF s 7 afirs
faqu g

(ii) No ¥ fqeAT H Li FowTE S
fawe (1) s somers &

(i) Na'(g) §7 & Li'te) 1 s=dmaw
Tt St §

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

3. (3i) 7T (iii) 4, (iib Faw

Choose the correct siatement’s among the

Following:

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

(ii) The standard reduction potertial [E’]
of Li is more negative than that of Na

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

L. (i) and (if) 2. (1) and (iii)
3. (ii) and (iif) 4. (iif) only
Frafafi & & gt wa1 51 R

(i) OuF; 7 Fmer w1or 0° &

(i) s e W ot 99 2%) s
NaOH Brerrs & afafiar 575 0F, 57
Rraawa g

(i) HsS 3 O:F, wrfasfrer st & ot 2

. (i) 7 (i) F=

3, (i), (i) 9T (i)

3. (it) 7T (i17)

4. (ii) Fa=
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68,

69,

Choose the correct statement(s) among the

following:

(i) The diledral angle in O;F, is 0",

(ii) OF; is generally prepured by reacting
fluorine gas- with dilute (2%) aq.
NaOH  solution,

(i) O:F; can be readily reduced by 11,8

(i) and (ii) only

) and (i)

- (31) und (i) only

- (i) only

#z ot vt g 2, A 2
T I.Mn“'lzuhf;: Hiibservad = .
bgus [COlHONF s srpeadirg
2. [MA(HOY ™ s pisiag >
s [ColH0), 1" s sfigeardivg
3. [Mo{HOR] 1t fupicriag
ot [Co(H0),]"": sffrsradig
4 [MOCHIORT ! Bt =

Pupint [ColH O spaerfiy

The correct set of information is
b IMO(FLORT™ Popaevet =

M= [Co(H20)]™: Paramagnetic
2. [Mo{HONL: Pobserves >

Hagint [CO(HION]" : Dinmagnetic
30 IMa(HSOLI™ ! tasrmer=

gt [CO(H0)]'; Diamagnetic
4. [MA(HOMT"S Poterves >

Papins [Co(HL0)]": Paramagnetic

= B daT § weifs T ®

w7 Fremfafm et o B fitm

ATV & T v v = frary £

B, Co® 747 Cr'" ¥ w5 &1 arz & R £

C. Mn™ ¥ wig sfar g v ot 37 6
Al gafa §

DNF Fdgm fm s dravia 2

HETFHA g

I. AFTHTC

2 ACaaTD

3. CHaTD

4. B,CA4TD.

di ) B —

1-C-H

20

69.

70.

.

Consider the fallowing statements regarding.

electronic spectra of high spin complexes

A, Ti" complexes exhibit onie sharp band.

B. Co® and Cr" complexes exhibit two
hroad bands.

C. Mn*' complexes exhibit & series of very
weak and sharp bands.

D Ni'* complexes exhibit three brond
bands.

The correct stalements are:

. Asid €

- Ay Cand D

Cand D

. B.Cand D,

aidft s Freft s oo w7 B
e avw Treft seR @ wfafy &
it

(A) FXeO(0S0,F)
(B) FXeN(SOF),
(C) XeO, (i) T-swsfr
(D) XeOF; (iv) T

b (AR, (B( (C)Gil), (D))
L (AR, (B3], (C)(ii). (D)(iv)
3. (ARGVI B, (C)), (D)-(iii)
4 (AL ABMGY), (CH(I), (D)-(ili)

= L b

(iy e
(i) Pt

Mitch the appropriate geometry on the right
with each of the species on the left:

(A) FXeO(OS0:F) (i) linear

(B} FXeN(SO:F), (i) pyramidal

(C) Xe)y {iii) T-shaped

(B0 XeQF (iv) bent

Lo CA(E), (B}, (C)-(Hi), (D))

2. (AHI), (B)-(i), (C)-(ii), (D)iv)

4 LA, (BI), (C)-(ii), (D)D)

trims-{Col.Clfen),]” (L = NO, . NCS, OH,
Cl') & 30 792 %1 9ftm w5 37 (A)
21 39 IR (A) T cis-HATONE ¥ I B

ﬁqﬁrﬁqwnaﬁm it und
- L=N0y <NCS™<QH - <CI"
VIEENOy =Cl =NOS <O0OH
. L=0H <Cl =NOs <NOS
- L=0H"=NCS <Cl =NOy

Pl =

L
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72

Hydrolysis ol -] Col Ol )

(L =NO; NCS. O, €1} results in a
product (A), The  ftendency to form cis-
isomer of the praduct (A) follows the order
I, L=NO; <NCS <0l «Cl

2, L=N0O: <Cl <NCS <O0OH

3, L=0H =Cl <NO, <NCS

4. L=0H <NCS =€l <NO,

e sfafmrd & & o7 55 nHL &
TR AR E

(i) KNO:+ AgCl— KCl | AgNO,

(i) NHBr+ KNH; — KBr + 2 NHs

(iil) Fe{CQ)y+ 2e" = [Fe{COY* + CO

1. (), (it), 7497 (iif)

2. (i) =T (i) Fae

3. (19T (i)

A, (i) 7T (i) A

Among the following reactions, those thal
are fensible in liquid NH, are

(i) KNO; + AgCl — KCI | AgNO;

(i) MHBr+ KNH) — KBr+ 2 NH;

(iii) Fe(COY +2e — [Fe(COY]™ +CO

L. (i) (i#), and (iii)

2, (i)and (ii) only

3. (i) and (iii) only

4. (ii)and (Hi)only

[Ru,C(CO),| Tt 1 ﬁﬂ: ﬁ‘ﬁ‘fﬁﬁﬂ'
FaAT 0 7 wd Fi

(@) TE 86 THTEA FAET 2

{b) Eﬂﬁ' 7T closo THIT 6T %’

(o) et smafi & arewt Aifae 2
(AT Eadt RuF=I S C =T 8

. a.b,eT8Td
2. @ 79T b ¥
3, a, b 4TC
4. a baaTd

The vorrect statements about [RusCICO)4]
clisster from the following

(&) it is an B electron cluster

(hyit isa glosp structure type

1-C-H

21

74.

74.

() its shape is cappéd syuare pyramid

(d) carbon interacts with all the Ru centers
in the cluster

are

. & byeandd
2. -aand b only
3. abande
4. @, bandd

Aferee weaadt 1 S 2
[Pl -Cl I CHNC0)| + PPRy ——

[Feln ~CeHNCrONCHy ) CONPPhy |

1
B Lo
2
ﬁﬁf \E\E\F‘Pﬁ]
" .
uc/‘:“‘\}m
H4C
4.
Fe
oc” \KCH,
PPh,

A plausible structure of the  intermediate
involved in the following reaction

[Fein ) CLENCOR] + PPhy ——=

[P CyHa M C=OWHICO R PPR: )]
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1. MesSiCly MeSiCl F4T MeSiCl
2. MesSiCly, MeSICl; 791 MesSic)
3. MeSiCls, Me;SiCly 77 MesSicCl
4. MeySiCly, MeSiCl, 79T Me,Si

In. the synthesis of polydimethvisiloxane, the
chain forming, branching und terminating
agents respectively, are

. MeSIiClh MesSIiCl and MeSICL

2. MesSiCly, MeSiCly and Me,SiCl

3. MeSiCly, Me,SiCly and Me,SiCl 78.

4. MesSICly, MeSiCly and Me,Si

Feffas & & & faad oft d=my
i A AT Herdt § an

. 20,28, SO7aT 126

.24, 28 B2 AT 26

i
2 1

3. 20,50, 80 4T 184
4. 28, 50, 82 7T 180

1-C-H

1. @ T6
Di:'-...-
::;:.-/iﬁ'ld::wm .l
2
7.
AN
oC TQ PPha
I« J
3. i
Fe
oc” \c o
/‘ 77,
- Hac
" @7
Fe
ur"’"\\‘{:H,
PPh,

The set among the following in which all
numbers are magic numbers of nucleons js

I. 20.28.50 and 126

2, 24,28, 82and 126

3. 20, 50, 80 and 184

4. 28, 50, 82 and 180

HTATHT ST A e s 2

. % By A & wree ow s @

2. okt s, e e
HAATIA & AT AT ToAAT BT 2

3. TarE T v e of argunar
gt 2

4,z Fam b avare (NA Y
SrFvAEA gt &

Incarrect statement for amperometric titra-

tion is

L. it is based ‘on measuremient of diffusion
current

2. its sensitivity is ulways highcr thin

those of speetrophotometric titrations

it does not generally require an indicator .

L it requires iner atmosphere (N;/Ar)

b

ATEETEE P-450 F ¥ s st we

B ifar

Ao B, srae e A e 2

B. w7 fErtt & (=1 1w e e &

C. mFeﬂn;mrmamﬁﬁrm
Ege &

T A B
1. A.B 2. AC
3. B,C 4. FATA

Consider the following statements with
respect to Cytochrome P-450
A, It has histidine coordinated to iran

centre
B. Itis a membrane bound mietalloenzyme
C. It has Fe(lll) ion in the resting state of

the enzvmie
The correct statement(s) is‘are
e AL B 2 A0
3. BiC 4. Aonly
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74,
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Feresri ey =wptmomy AT 97
AEtEAEW By, ® A # =R

A 1.2-Td farg

B, CO; 57 SAqrad

¢, Tt 7 Fee

D, TreAtaA aewes 7 rsafEs

FERTFATEE: 81

AT B B P A A 28

I AC D 2.0A, B, Fa9
3. B, CFam 4. A ¥
Consider  the following  transformation
reactions In the context of co-enzyme By,

A. 1,2-Cacbon shift

B, Hydration of €O,
C. Benyene to phenol

. Dimethyl sulfide to dimethyl sulfoxide
The correct statement(s) for co-enzyme By
jsfare

oACD 2. A.B.only
3. B, C only 4. A only

B FAd A EefEm A A i eaa 2
) "B s VB i gy R

e AT 8
(i) Bt =T O-H sramt £ Ao 1w
o fardita §
(i) e i T VB T S e
(iv) *B et Srea NaOH &
sfarfiaT won NaB(OH), Feise 81.
FATE

1. (i) 74T i)

2. (AL

3. (iii) 74T (iv)

4. {ii-}:ﬁ"ﬂ’l_{iv}

The correct statements regarding B among
e folfowing
(i) Nucléar spin of V'B is greater than thut
of 'B
(it} The pniariticg of 13-11 bond and C-11
 bonds are opposite
(i) Cross-section of neutron absorption
for "B iy much more than that of '8

1-C-H

(iv) B redets with boiling ag. NaOH
solution 1o form NaB{OH),

dre

1. (i1) and (iii)

2. (i) and (ii)

3. (iit)and (iv)

4. (i) and {iv)

Ffimfafe sffm e 7m0 3008
ATATBE

1. MesNH, HCHD, H* _ NacH
Z. Mol NalGH
Q NG OH
) 5 @/ E\jf
NG OH
! h: B: &

The major products A and B in the

following reaction sequence are

1, MegNH, HEHO, H' A NaCN -
2 Mel, NaOH =




— > — = - — =
Il Il
Iifefden
0 g
tle gl @4
: CN
82. TAfamfas sfaf syee % o s A
AT BE
o Me;Culi
& L—
Ehmu{maplu]___ 8
Chahy
OH CH
1 f = B= @
OH OH
2, o= B= © ::t
OH OH
3 A= B= @
OH OH
4. A= B= Q"I{‘

82. The major products ‘A and B in the
following reaction sequence are

J

1-C-H

Me.Cul i

ZniCu (coupls)
CHalg

24

H OH
T A= B= @
OH OH
H QH
n ) A= B= Q
OH, OH
4 A= B= [

8, T fr sl o1 qer e 2

o)
o)LvPh
&

1. LIHMDS, TMSC!
then A

2 PhSeC
3. Hy03, A

o

Ph
2.
REs T

0.0
. |CY
P‘h




reaction s

83, The major product formed in the following

1. LIHMDS, TMSCI

0
o P

then A
L~ 2. PhSeCl
3. Ha04, A
S PR | P
o o,
0.__0 D
L [+|LX
Ph Sy
Pt afafemst & gz 30me A 3=
BE
i LDA; THF, -78°C 0
A - .
i EICHO
chsoiTeA
ii, EXCHO ;
A= B = P‘h/irl\Et
Me
Q '{;.'IH
A= B = Ph/uY\Et
Me

1-C-H

25

84. The major praducts A and B in the

following reactions are
LA, THF, 780 o
A -—
ii-ECHD #h
I CyBOT TEA
i BICHO
o i
| ) BH.
A=B = pp g
Me
2 O OH
A. = B = P _,.r';‘MEt
e

A
WA T

i 12
-
T
-

Lad
"




85.

26

The major product formed in the following 86. The major product formed in the following
reaction is reaction is
7N 4 _ OH 1. NOCI, pyridine
\_ /{ ' 2. hv i
rIJ 3, H.50;
s | 1 OH
! H 2, H e

e s s = £

OH 1 NOCI, pyridine
-

C. 2 hv

3, Ha504 TTE ATHTR &
- 1.8
() R e
| - B
1.
I
| <O = O
2. cyclonclyne
2 .
(), = O
Br ' L
3 /l“
3.
oL @Br s O
cycloocta- 1 2-diene
4 —
e = ()
A= B=
Br,
cycioocta-| 2-diane

1-C-H
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87. The major products A and B formed in the A h H __CﬂzEl
following reaction:sequence are T

1 - : ‘.IO.H
_-1 Bry e CD
O 2 {-BurDK " "

88.  The major product formed in the following

_SOEe. s reaction is
T L = ()
Br i s NaBH;CN
& ) S ;

:E.

T = O~ |

i | /L | H :_,-rﬂ
7S e SOl
3| A= K_ ‘)1_'& e L\jj 3 — oM

ehelnnets-1, 2 diesie

e e N -
On - O =

I Br . 3. L
cyclanets1,2-diane CD—-DH

. g CO:E
88, faerfafim ge stfea o= s 8 m‘"ﬂ”
Hmt NabON go, Freafafiry sl sop o Fefm
C&G pH ~4 T Bfr AT

1-C-H



89.

The structire of product B formed in the
following reaction sequence [s

BTSN

 CHg=CHCHO

60°C., THF-Ethar
A

—= B {Major)

. HO L~

s
H

CHO
==

Tk
W

OH

[

P CHO
4.

I
Frtatar sfufi saew F qr semz A
A9T B £

1. NaCN
2PNCHO 02

1-C-H

28

(o]
g e
Fh CN HEY Ph
“ae R |8
A= B= Ph
PR ON H
)

- |
N Fh)l\,rp’" 8= 'i?h
"l HOLE ™ Bh

M. The major products A and B in the

91.

following reaction sequence are

1. NaCN
5 |
2 PhCHO s - A —— B

?.
¢
3

o
)

e

b ]

1L
=0

(=3
cN o
N HO
4. A= o Pl B= J]{PT'I
; HOE™ Ph

FIEET (PhCHACH,) 1 HBr & sfafiar
ATSATHS HTETAT A (FE9) w1 B (o)
w1 Fram 2 &1 fsor 51 ' NMR Freew
| R §5.07, 3.53, 3,15 791 2.00 ppm
ur, s et & amg swfar & Reewr
 ATTR HHHAA 2:1:1:6 1 A TUT B T ST
ST

2

I, 3: 2. 41
3,24 4. 3:1
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91. Reaction of styrene (PRCH=CH3) with 1. i} n-Bull, _
HBr gives & mixture of regivisomers A I & ) i:,\,gr
(major) and B (minor). The 'H NMR ) (\
spectrum of the mixture shows four 8 2.Hgo, H0
signals, amongst others, at § 5.17. 3.53. 1 Bl
3.05 and 2,00 ppm with relative ol
integration of 2:1:1:6. respectively. The 2 (\ JS @ WEE
molar ratio of A and B is _ 5 2 HgO. Hy0 -
I-.3:2 2. 41 B n
3.2 4. 3:| 1.(1) Mg,
y (i) HEHO
92. A 1 R & fm sffemet s oof 3. &\/\Eﬁ 8 -
i 3 |
?}\/\ i 1.()n-Bull,
# GHO 4 (\j {ii) ?}\ﬁ"
s 2 HgO, H0
1. (i) n-Bul,
O
I (‘j\ i) I)'\/Bf_ 93, Frefafas sfafearsit & A 7ar B &1
g 2. HgO, H:0 Heaag #
1. (i) n-Bull, § ot ‘[f;] s
. O R=COE ; R =P
2 (\j i) I >o~g R
1 () Mg biline B= Q
(i) HCHO “pp COLE!
3. ?>\/\ar -
2 PCC "
2
4, 1. (1) n-Buli, s B=
s i Tz Ph '
3
A= g= i
92.  The correct sequence of reactions for the = COEt
preparation of A is Ph
?}\\//\ B )i
CHO 4
A A @ e fEL
Ph JOEt

1-C-H



93.

94.

Structures of A and B in the fallowing

reaclions are
) chgoon . Ak CFICO0H
Ty R= ﬁ'ﬂiﬂl R =FhH
R
OH
| a= | B= [
Fh |. COLEL
oH OH
~ TPh '
COEt
OH OH
3 A= B=
_ COgEt
Ph
OH H
4 A= B=
Ph CO,EL

et afafen w1 s 9eme 2

@: ' 1. 8nBr, | PrLNEL
ﬁf"“f‘coma 2 PAPPhy),
=

1 : : |

Bn
CONH3z
2 =N
8n

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

Is

X |
%WNH:

1. BnBr, i'PF]NE’l

2. Pd{PPhaly

Lad
.




95.

#

IR: (v) 1685 em™’; "H NMR: & 7.84 (d, J = 8
Ha IH), 7.60 (d. J= 8 Hz, 2H). 3.65 (1, J =
T Hz 2H), 318 (1. = 7 iz 2H), 2.25
(pentet. f = 7 Hz, 2H) ppm; 'C NMR: & 28,
36, 45, 128, 130, 133, 137, 197 ppin; EI MS
miz: 200, 198 (1:1), 185, 183(1:1)

L 'Br{{ P —Cl

Il-'l
o

|
] )
@

The compound that exhibits  following
spectral dat is

IR: (v) 1685 cm™'; "H NMR: 5 7:84 (d, J= 8
Hz, 2H), 7.60 (d, J = B Mz 2H), 3.65 (1, J =
7 Mz 2H) 318 {1, = 7 He, 2H), 2.25
(pentet, /=7 Hz, 2H) ppm; 'C NMR: § 28,
36, 45, 128, 130, 133, 137, 197 ppm; El MS
m/z: 200, 198 (1:1), 185, 183(1:1)

1-C-H

31

96,

96.

4.
Br
Freforfrm siffiear s o1 ama sevme &
CHO 1. H,C=CHCO;Me
/-Q’ DABCO (catalyst)
gl 2 BaNHy
F

The major product of the following reaction
sequence is

_CHO
] ;

F

1. HyC=CHCOMe
DABCO (catalyst)

2 BnNH,



ci i NHBn

AATRE
i IH | BMF
il NS Cly (1 8quiv)
mowes -
PO (emess)

Y

1-C-H

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

m_{j BME
B POCH (1 oquiv)
POCH; (excesa)

I nm 8= g?_g““”

1o

~OQ. - O,

e odo - o

98,  Farwtafire sfafiar &1 wer 3o 2

1. LDA, -78 %C
MeaSiCl 3
2. O, NaBH,
then H.O*




a3

98. The major product of the following reaction is 3. @:':m mm.n
% = Be i

1. LDA, -78 °C

msﬂcl "l A= E s B= i ] : m
2. 03, NaBH, tHO - o
then HyO*

99.  Structures of the products A and B in the
following photo-deprotection reactions are

NO, i
(Z,OYEI ———= A+ECOM

9]
Et hv
—— B+EOH

ND: z
14 Dl = CLL,
9. Frefafirs swrfirs Frear sfifian %
TP A T B Y sy Wae L ue o T
CHOH o
NO; _
@LGTEI—M- A+ EICOH % @(:; = @:;"M

100. st A ot FefEfEm seedn &

o)
Et T
@::iu— e e A FAT 8, I Howar

dilute KMnO,

| NO A = keto-lactone
T 00 ~ L% =
CHO 8]
: NG, - alkaline KMnO, o
| A= B heat o
S S HOLC

S

1-CH
S/06 CRIE/19—1CH—3A



2
2

OH

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

dilule Khnc,
—_— = -Relolactons
then Cri;
atiating KM, 0
heat HOLE 4
I 2.
OH
OH
3 4.
OH
H

101. vs Bawawam fees Rem (a=b =
ca=f=y=90°)%Ffm A= da
AEdw s Tw

I sin6 = 2 [e2(h? 4+ k) + a2¢?)

2. 5in*8 =

S+ k) + a8
2 :
3. sin®@ = = [a* (h* + k*) + 7€)

A2
4. sin*d = s [h® ke + 2]

1-C-H

101.

102.

102.

3.

The correct relationship  among  the
following, for a tetragonal (a=b # cja =
=y =907 crystal system, is

1. $in6 = A= {c2(h? + k) + 8]

I

. sin*f = W{Ezﬂlz + k*) + a*€?)

+ k) + 22

Lad

. sin*f = ﬁ fa®(h*

£

- 4
5N = 2[Rt 4 k2 + 7]

Az s fgm svwew ¥ fo e
0.5 V & 7% F7 0.6 V 7 9T 2, 71 BEm
srew & P oarr owymEt W osETE
(Indee) Forsn s g =z % (R
SR S £ = 0.5)
1 05—

3 01—

i
2,005 w

F
4. 001

If the overpotential of an electrolysis process
i$ increased from 0.5 V 10 0.6 V, then the

ratio ' of current densities (In—"1 of the

electrolysis will be equal to (given transfer
co-efficient = 0.5)

F F
I 055 2. 0.05 o
[ F
3,03 4. 0.01 =
= araTad | A w5 aEor
FT 2
=g 2
e [1+v.,]

wEl B %A a9 1 B9 §1 st fw 7
st W & e, U - u“ma’?%m

“TE G
s 2

3. g 4 %

Vi Vi

S/06 CRIE/12—1CH-—3B



103,

104,

164,

A non-ideal gas follows the equation
RT "
Where B is a function of temperature only.

The deviation in internal energy from that of
an ideal gas, U — Ujgpar, is given by

i —RT? faB
L5 @), I
—RTE -7 -

3 TB 4. _I.r':E
1000K 77 A w7 et wra=ar F B a1
ForfrorT T4 T FHET HIAT B

wrutEs gy | 27 fAaears
(i) | A=B+C 35"
(] A=P+Q 55!

1000K ¢ P ft sfireew dgifes afves

wfer g
1, 62.5 2. 60
3. 166 4,375

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

Elememary | Rate

process constant
(i) | A=B+C s
(i) | A= P+ 0 551

The maximum theoretical percentage yield
of P at 1000K is

I. 62.5
3, 166

2. 60
4. 313

Frnfafly 5t w0y M F g A
wifEaor i s 322

e A a7
(i) M+hy =M babi_
Gi) | M +Q—-M+0Q | kglQlIM’]
(i) | M =M+hv | 02[M7]

1-C-H
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105,

106.

106.

107,

iR frear sgeea (1/1)v(Q) ¥ arem
[Q] =07 37 &F 4 &) Iy TTAAE

1. 4 2: 025

3.2 4. 0.8

Photechemistry of a molecule, M, is
described as by the mechanism

Rate
laps

kalQl[M")
6.2[M°]

Elementary process
M+ hv—= M

M+3-M+Q
M* = M + hvg

0]
(i)
(iii)

The intercept at [Q] = 0 is 4 for the inverse
of fluorescence intensity (1/1:3vs{Q] plot.
The value of [y, is

. 4
3.2

2 1T Na,S0, % fBwas § mamfas e
(u) T ATER SATE AFTET TF (v4) B
7% # frm s A S 8, R

1. u® + 5RTIn2 + 3RTIny.

2. p® 4+ 3RTIn2 + 3RTIn y4

3. 1° +3RTIn yy

4 p" 4+ 4RTiny,

2. 0.25
4. 08

‘The chemical potential () of a 2 molar
Na,S504 solution is expressed in ferms of
mean fonic activity co-efficient (y4) as

I. u® +5RTInZ + 3RTIny,

. 4%+ 3RTIn2 + 3RTIn ys
. 42+ 3RTInye
. i 4 ARTIn vy

L

E=Y

o ¥ B 4G, 1=(en—&) T
(v+1) ¥ weq wof-orme apra ww A
v &, Frewr w19 —14cm™! FuT ATET
2170 em™! £1 €O F g F9T (em™' #)
¥ " & sraw (wma Hifem, & Co vw
syeaTaT 2rfery 2, Pkt 3wty st
2



107.

108,

109,

S R G P s

. 42044
3. 168175

2. 84088
4. 336350

The Birge-Sponer plot between 4G .=

(ys1 = £,) and (v + 1) for CO is a straight
line with slope of —14 em~'and intercept of
2170 em™ . The approximate value of
dissociation energy of CO (in om™) is
(Assume CO as an anharmonicoscillater

with the energy expression
2
gy = (u+§)u—(u+-;~) Xow iD= =)
. 42044 2. B4088
3. 168175 4, 336350

T ZTE WOT B & FT WA £
E(a) = (a* - 3a)/6
ﬁa'turﬁﬁﬁmmﬁﬁwi

2. =5
4,

3.

L I
= e

The energy functional from a irial wave
function is

E(a) = (a* - 3a)/6
The vnnauumlly optimized cncrgy is
7 S
#

4,

1

3.

i
o]

T oy ¥ B e @ st
HaraaT® R ai gy #

. laB@) +a(2)p(1)]

2. &(DB(2)

3. Zle(a(2) + p(1A@)

4. a(2)BQ1)

A satisfactory spin wave function for an
excited helium atom is

F2(EE2) + a@)p(1))
2. a(1)p(2)

1-C-H

36

1o.

1o,

1,

111

3. =le()al2) + p1)p(2)]

4. a(2)p(1)

U R s s, i (10,
T T (T>>0,) WTeT St Frm s
FT ST S, A

L1:3:1 2, 2:1:1
3.1:2:1 4. 20111

For a linear molecule the mean energics for

translation, rotation (T=>0g) and vibration

(T>>0,) follow ratio:

I, 1 E i | 2.
4,

J1i-:1

s i
t 2k 5 2% |

NIHHIH

NI

o FEra & Py s o9 f w0 —
srftes sffem &

| B0 +in+

2, ;:fgh = ‘:%Iz

3. lIs, ?n +3 Ia

4. ﬁh = ;Iz = 3::

The highest energy m — molecular orbital for

the allyl system is

P %1‘1 +;I: ‘*‘%2‘3_

2 ;%1'1 -éx;

3 ‘;"1'1 —::zﬁ.ﬁ + ;:"1'3
1 1 1

4. L R ¢ -2 £

TF EEg Ty ¥ R sy
T wwE R, rieTi(3costO - 1)1
srfdzn & s ftw wareew s g, [
mf.mif:

1. 2,2,0
3 3240
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113

113

1i4.

An unnormalized wave function of the
hydrogen utom is given by
r2e"3(3cos? 0 — 1). The three guantum
numbers, n, . and m, associated with this

orbital are, respectively
1. 22,0 22
3..3.2,0 4.3 1.1

cis-qEreTET ¥ -2 p+po—ps—ms

Formr srety o &t v vy &, aw 2

clu
Ay
Ay
B,
B

C |m | oy
1 )
1 =}.1 =
=1 I ] =1

= =

1. Ay
3.8

2. M
4. By

The m-orbital py 4+ ps—py —ps of cis-

butadiene belongs to  the irreducible
represenfation

__'Eh E|C |0 oy

A | | 1 I

Az |1 I =1 | =l

B, I | =1 b=l

B: [ |-t |[=1]]
. Ay 2. Ay
3. B 4. By
Gy oz o7 ¥ A2 fm r f=am & A,
Fremr Rrft a1 w2 &, adt s
4

Cay E G 1 % oy

ro|3 [ 3
.1 2.2
33 Y |

1-C-H

a7

4.

115

115,

The number of times the A, representation
appears in the representation I of the Oy,

point group given below is
€w | E G Oy oy
r 3 1 1 3
| 0 2.2
3.3 4. 4

1.5 T @ar 7.0 T % srfia &=t & vs
w1 TaH gr IwE g Bt & e

i A # AAteat wwa: N Far N i |n$
1 4T 2 (y, bk, T FRE W w1t
fraais aar AA w1 ary §, W i
A1 Pt & Brares s 9 | afiee
Py sy T 1)

|. 5.5¢h/kT e 3 %yn;kr

3. Ermr 4, BSyR/kT

The populations of proton spins in the
highest energy level of 8 sample in magnetic
ficlds of 1.5 T and 70 T are N and N,
respectively, The value nl‘ln% is(yh kT
are gyromagnetic ratio of the proton,
Manck’s constant, Boltzmann constant and
temperature of the sample, respectively;
assumc that the partition functions for both
svstems can be approximated as 1)

I. 55yh/kT 2. Zyh/kT
3. lfrh{k'r 4. BSyh/kT
a1 uw-aeATy A6 A 79T B FF AT A

TRl ¥ wer FT (SH4—Shp) TF
Prammw e (Fwm e ™ A oo =l
BframrsER Hramrffi 2 )
. 2R In2 2. RIn2

3. 2RIn2 oy

?
5 ;R In2



116,

7.

17,

The difference between standard molar
entropies of two mono-alomic suses A and
B (S —Shs) at & given temperature is
{given that the molar mass of A is twice the
molar mass of B)

). EFHnZ 2. Rin2

3. 2RIn2

T
3 4. ;R!nZ

#iftaw ERm we §, wifts faw
AT (CMC) & 37 Y wigay &, oeftor
e S sTee # w9 W
e 1 A s o 57 Beer 5 =
i woar AW R

. WX S A & adt o, wig
s Fremadt 78 wa

2. A wrAwar A & oweft 2 i
R Framadt e )

3. WY = dfwar & ow=l £ ma
ARt # Aoy oft ey A S &

4. TRt # aeafis WA % e dew

ATHA®AT ATAAT W AEAT 8

Above the critical micelle concentration
{CMC), the option which correctly describes
the variation of molar conductivity wilh
increase  in  concentration of  sodium

dodecylsulphate in aqueous 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 dissociation into monomers alsn
occurs sharply

4. molar conductivity increases sharply
with large loss of entropy

1-C-H

ile,

119.

TH A ¥ 1 ST W 7= B E A 96 7 300 K
o7 frfem wotTr Rrerr 6 arfier S
fer st —15K mol™* &1 swd W
e = & frew ==t (0 ) B
Frezan g =28 (R=83JK 'mol’)

1. =129 2. =60
3. =15 & =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
Ciibbs encrgy of mixing (in kJ) is closest 1o

(R=83JK "'mol™)

. —129 2. —6.0

3 —1% 4. —09

2.0 9T 0,(g) F % A (weef W) wr

500 K97 S L ® 50 L ww =gy mar
Ity sEera # wufr ey mr &
siatew 397 (k1 #) # gfr=d Breas feay

e
(R = 83] K mol™; Cy =gn)

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

A sample of 2.0 moles of 04(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 k) is
close (o

5

(n = 83/K" mol™; Gy = R)
2

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



120, ww =aatow werefar Grafear &

i 2T %1 1 Wit S e

= ﬂli:fﬂ = k|COOH]*[OH] 7% [M],
EreTiRRE AT FrE TR A A
arefirs wigar 8, 47 ageiw ¥ afem
(NyFrarEaT g B

1. (N} = 2[M]3kt

2. (N) = 2[M)3kt

3. (V)2 = 2[M]3kt + 1

4. (N)® = 2[M]pkt +1

39

120. ‘The reaction rate of a self-camlyzed

polyesterification reaction is given as

— H1C0OM] — |{COOHX[OH] . If [M]o is the
initial concentration of hydroxyl and
carboxyl monomers, then the degree of
polymerization, (N) is given by

1. (N} = 2[M]Eke

2. (N)? = 2[M]3ke

3. (NY? = 2[M]Gke + 1

4, Ny =2[M]gkt +1

[ FOR ROUGH WORK ]

1-C-H
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Lr-'on ROUGH wom-ﬂ

1-CH



