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2019 (1)
! CHEMICAL SCIENCES
Time =300 Heours TEST BOOKLET Meaximume Marks: 200

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 lo answer a maximum of 15, 35 and
25 questions from part ‘A’ *B° and "€ 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 token up forevaluarion,

2. OMR. amswer sheet las been provided separately. Before you sfart filling up your
particulars, please ensure that the boobklel containg requisite number of pages and that these
are nat torm or mutitated. 1FiUEs 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 1o the test book et

3. Write vour Roll Mo, Name amd Serial Noumber of this: Test Booklet on the OMR answer
sheet in the space provided, Also put your signatures in the space-carmarked.

4. Yon must darken the o with a1 hi ll_pen ted io Raoll
Number, Subject Code. Booklet Code and Centre Code on the OMR answer sheet. It
s the sole ri ibsility of the condidate 1o meticulo the instructio
on the Answer Sheet, faiting which, the computer shall not
correet ile which may ultimately result in rejection of t
answer sheet.

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

6. Below each question In Part® A", *B" and 'C” four alternatives or responses are given. Only
one of these altermatives is the “correct” optioh o the question. You have t6' find, for each
guestion, the correct or the best answer.

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

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

work.

9.  'Useof caleulator is NOT permitted.

10,  After the test is over, al the perforati r the OMR answer sheet, hand over
the original OMR answer sheet to the invigilator and retain the carbonless copy for
your record,

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

1-B-H S/06 CRIE/Ma—1BH—18



HTIT/PART- A

o 1 31 wveea R fe s & iy g
1 M & oft v oA =
HHFATE?

e N

Figure A Figure B

g A &7 P p o
P B 3w R A =8
AT B A 79T B

A AdzafEs

S D

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

ha

Figure A Figure B

figure A but not figure B

.

2. figure B but not figure A

3. both figures A and B

4. neither figure A nor figure B
ABCD T ST § 32 AD F7 "ty O &

TaTE AB 59T CD 9T Fw paaTQ g
WEEA AP = BT pQ =1pC

1-B-H

o
D Q c
ST ABCD ¥ eovsr oo A OPQ §

SYEE TT SAT E
1. 4 2.6
: W 4. 16

ABCD i a rectangle and © 15 the midpoint
of ADL P and Q are points on AB and CD,

respectively  such that AP =_%AE and

pQ =3 DC.
A P ]
o
D Q

The ratio of area of the rectungle ABCD fo
that of the triangle OPQ is

1. 4 2. B

3. B 4, 16

W wa arfEE afF f win o qoft

AR AT 3% 97 v wwrd 9 o £

fig A % qam & itz B v 13 sl it
it Padt &) Fror & weear sa7 wfr
ﬁﬁﬁ;ﬁ"ia'ﬁﬁ?
[Esd:ME RN
FgaanBusfi Sadyr £

i v g A T g e s A
HEB

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

B omoR o=




1. Point A is higher than B The diagram showing the acceleration of
2. Point B is higher than A this body as a function of time is
3. Points A and 13 are at the same heights,
4. Balls reached point A first and then 1.4
point B
0 &
4, M%Wh—mﬂﬂﬁ?ﬂ'% Y L7 ty
2.3
AR o . 15 Ty rt]
4 - -
0 5 2. - 45
b b b £
o fife & =am $1 a0 F T & TR
famsfmETe o % t,\*-;:
1.a — 4.a.ﬂ
i 1 ty .h. o |:’ t:u t
et 5. Pt orgr 3 o salen ¥ e qoww A A e
E— =T 1 T FH S A F "G 7 e
¥ - uw Fft d= F g fr mrd & e
— aFAT & af? agv it s
1. AT F vt siftway Sae s |
3% s &
/] _ 2. w At € afirw s e A
ST ‘1\7 ¥ 3
3, ¥ W A U A WA AT
43t TEaTa 1 2
_ 4, FEitors = d A Er
s t t; b
5. In acity, cach person has at least one hair on
4. Velocity-time curve of a body is given in the his/her head. At least two persons in this city
diagram below; are guaranteed {o have exactly the —same
numbeér of hair on ‘their heads if the
population of the city

1. isgreater than the maximum possible
number of hair an the head.

2. isless than the maximum possible
number of hair on the head.

3. has at least one pair of identical twins.

4. is genctically homogeneous,

1-B-H



T HTE F7 AT S9AT dars 1 fFom # =

aran 31 Bmge & & v A aewrmd

Py sra &1 Erat A 6 afeomdt Fard

T et 21 ST e S egmt ware &

T F=T AT AT 57

I =t = T E § w9 g

2. EHT =T A S A R

3. T AT T ST S T AT ST o
TETETIT

4. I AT FT ST S T AT Sy §

FE

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?
1. 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

55 | (SR J65) # sriw w0k it qene
T guat w7 O dwar B f §= 2019

% B A f e H R g
I. 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 s the
number of pages in that book?'

I, 609 2. 610

. 709 4. 710

% framdf ot w: & & oiw qraowt # 0,
86, 81, 79 4T 92 W WIST EU IAW W
grErwEt # artst w7 sy 85 o0

arawy # 39 Pt stw frdy
l. 83 2, 85
3. B 4. B8

1-B-H

8.

A student reccived 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?
1, 83 2, 85
3. 8l 4. 88

EFm A de g A 7w & Rs.§
w4 8 7 ofte Td I Py we 0T s% W
water o g e B A & fram
qfim gew 7 Rs. 15 w9 97 3+ 4 39 faww
HeT w1 15% Foftoe Fem af® A mar B

a1t i weftery # wwre ofr sl gy oy
w1 e e wur &7

. 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’ ata
price’ Rs.15 less than the marked price,
recelving & commission of 5% on the
selling price, If both A and B receive the
same wmount in commission, thenm what is
the marked price of the object?

. 10 2. 20

3 228 4. 30

T g o qoiw iR AT o g gm
wra.ary ww frae g 0 ¥ of R
uftwsy wf® &y 2w & wform st 2
(R <) | Yufe war wfewr ow 6t R & £
g meow g e g o Aeft o e &
¥z 797 O % Wy w8 o fAEmw
Frewr wrmwre ¥ are # fve Ram

Ly %

4, =+

=l m)e
e e




0. A ball rotates at a rate r rotations per sécond

and  simultancously revolves around a
stationary point O at a rate K revolutions per
second (& < #), 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 © at g certoin time. This configuration
repeats after o time

i o

i =
PO i I
|

M e e

o e wfe

4. —+

-
=

=

r+

o e =1 ofars A aur B s
30 79T 70 7 7 s By A § ofer o=

A F o Femedi w1 A F w40 %

AT B # AR 40 % siw i §1 R
Sassfemeas
Barff | A B3

5 |2 28

S; |10 29

Sy | 16 27

S, |05 29
aeefior Rrard S Foreer 212
b Sty 285858,
A 4. 5§

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

are the marks of the students S, to §,.
Students | A B
5 |12 |28
S, |10 |29

5, |16 |27
Se |05 |29

The only student/s to ave passed is/are
- 548 2SS,
3. 5.5 4. 5,

1:8-H

12.

12.

13

13

4.

af = aEt # Fw 3 v E Ay F wwen 100

T 200 2 T U W F A7 05 6 5w

st argfSes o st &1 fier oo 4 ey

qFHudta ntaat F 32 T yvfem d R

I ST O S e, e e,

2. Porer wren, s s g R
e Fa=rem ars #hr

3. Tt 5oy, sovsmy aare v e

4. ﬁammmﬁﬁmﬁg

Two forest patches have, respectively, 100

and 200 teak trees of the samé age. In a
given seison, all trees shed some of their
leaves at random. The daily total collections
of the leaf litter from the wo patches are
expected 1o have '

1. nearly equal means, standard

deviations and coefficients of varidtion
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 coefTicients of

variation
e 7 wi-af) sfmar sy 20
1. 183 2. 12
3. 157 4. 10261

Which one of the following numbers is a
prime number?
. 183
3. 157

2. 127
4. 10201

T (F o) stdber, 7E war ot et
T % it Frew s aafar )



Opening  Clojing  Highest  Lowest
dateprice dateprice  price price

[ Aprll My ) dune

IR A WYE F4 FAant

1. T ey 901 75 & sl olf gan

2, sfawaw A A A 7 AaEiiE
ST A F WA A a4y

3. o WG Hoage A S Az g A
ot o vt & = waifirs =it
et

4 snmffagmorEsoFHaas

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

1l

80 -

75

Opsning  Closing Highest Lawast
date price dateprice  price prics

] Apcll Bl May T dune

Pick the INCORRECT statement.

1. The highest price never crossed 73

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

3.  Month of June showed the largest
decréase of price between the opening
date and elosing date price

4. All depicted prices He betwoen 70 and
80

1-B-H
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6.

6.

arge H ST AT SIS W TS g1 A
Frafaat A, B 7w ¢ & et = &1 o
b T AL e Eo e A e

A: T Tt

B: & W qEe

C: e s

afE A B 7397 C o # Ty v e g9
arst T

a7 AT AR

=7 FrAT ;iR

atit s 7 I o Pt
KILALS

oW =

A traveller to the town reaches a crossroad.
Upon asking residenis A, B and C for
directions jo o certain destination, he gets
the fallowing responses

Az turn lefl

B: do not turn lefi

C: po stemight

Ifonly one among A, and C is truthful,
the traveller

should go left

should go straight

should go right

will not'be ahle to decide between
going left or right

o i I S

TE WiEE i w1 A 34587 4+ 0.0022
wTqT AT # qiear w5 oft fEAw F A9 gw
ey & &t ofiomy #1 afe = d

z3tarT &7
. 34567 2. 3457
3. 346 4. 3.5

The value of a physical quantity is measured
to be 34587 + 0.0022. Which one of the
following is the appropriale representation
of the result taking the érrors in account?

1. 3.4567 2., 3457

3. 346 4. 3.5




I7.

17

I8,

2N ORI STAET St A FnE # vs dre
T % Fwe wfrsgE wwer 3o agr a9 §

wIEE
1. famas

The cross-section along two  mutually
perpendicular axes of a solid object are o
circle and a square, respectively. The ohject
is

. atruticated cone
3. arhombaoid

2 FHT
4. 97

2. acylinder
4. acube

1 By s g F el o a3t
AT AIYHT AT e w FEmrd o
e wgr 7 g 315 f agifis S

i

F FM AM 1 ] AS5S0ND
Maonth of the year

gfEg Az e

T HE N

Feae-adt agrfEat #
Frmerafi firfoamay

Monthly Averagse
Temperature (o)

I SR

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?

Minthly Average

Rainfall (D)

Monthly Average
Temperature (0]

d F M AM) |
Maonth of the year

ASOND

. Onthe west coast
2. On the east coast

Maonthly Average
Ralnfall _tmi

19,

19.

20

20.

3. Inthe north-gastern hills
4. inthe Mimalayan foothills

wF god $1 § cm TAT 6 cm BT 5T AWEAT
SftaTd g 7 | om F 0w # g A

=T (em ) B anft
1. 4 2. 4~
3 5 4. 52

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

I, 4 2. 42

3 5 4. 5\2

ATETB TTH, y T9Tx FHET & v>0 F

A B

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

A B
¥
;

0 x 0 x
The variable on the ordinate of graph B is
), A 2.2

X
x
3. ; 4. xy



21.

21.

22.

22,

WRT/PART- B

TEOEEATEE  [ALOH)SIO0w] # T
=T Si(V) w1 ALY F a7 9T [K(1)
T SAY waee] e g oardt e
gl

|, HFERIETEE

2. FAMMIEE

3. wl=wtfismmee

4. TF

The: species: that results by replacing one
quarter of  Si(IV) in  pyrophyllile
[ALLOH)SIO]  with  Al(II)  [charge
balance by K()] is

. muscovite

2. phlogopite

3. montmorillonite

4. talc

10, #1 | & wefya sy Al o st
AT R

I, Iy 791 H.0

2, b 949 Hy0.

3. 10 74T HiO

4. 10F 791 H,0,

The reaction of 105 with |
acidic medium results in

in_ aqueous

|; and H}D
I; and H;0,
10 and H.O
10 and HiOy

[Fe{COR(PPh,)| & SHosTa = S5
wirefe

I. CHy
3. CH,

g =

2. CH
4. CH

The organic species isolobal to
[Fe{CON(PPhy)] is
I. CH,'
3. CH;

2, CH
4. CH

1-B-H

24,

15,

26.

26.

7 5 5

T i Aewiie o 1 T ¥,
Fe(ll) 71 K,Cr0; & arFe+ F41 8§ H,PO,

1 qffeT 3

. Fe(ll) ¥ uftam stwfreor £ aramr
2. Fe''>Fe* Tewgres Fwa w1 wear
3. AT W 58 wOAT

4. KsCryO, %7 32 F57

The role of H, PO, in the estimation of Fe(ll)
with K.Cr,O; using diphenviamine sulpho-
natc as indicater is to

I. avoid serial oxidation of Fe(IT)

2. reduce the electrode potential of ' FFe™
3. stabilize the indicator

4. stabilize F&;Cf:m

0, :

I. =gt 0-0 wesg Fard O, 1 AR
=T gT Al

.0, & Far 9F UF vEe sheltEr
AT #1

IR =T R _

. AW el ® GRS Taw e #d
st &

[ %]

i Lad

0,7 is

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

2. a stronger oxidizing agent than O,

3. IR active

4. unable to abstract proton from weak
acids

=gzt Ao s #§ s feo wrs
areT AR 2

. a-fEt 2. [ Fer
3. y- Fef 4, X- Rt

In neutron activation analysis the radiation
commonly detected is

|, c-rays 2. Brays
3. y-rays 4. X-ruys
RrErEH TR 7 T 9%
Fedtfroam/das g wqTATET O
1. Mo 2. Cu
3. Fe 4. Zn



27.

29.

29.

31

The metal transferred by bacteria and fung

using siderophores/siderochromes is

l. Mo 2. Cu

3. Fe 4, 7n
e R sty s B
Hram et agd

. [RU(NH; )

2. [Co(NH:)} ™
3. [CHOH) ™
4. [Fe(OH) ™

Selfexchange clectron transfer is fastest in
L. [Ru(NH; )™

2 [CO(NFEHJ_:.
3. [CHOH, L]

4. [Fe(OHa) "™

I8e frm w1 9w s AT [CpNi(p-

PPhy)]; 39, # Ni-Ni st €t w2

19 21
3.2 4.3

The number of Ni-Ni bands in [CpNi{p-
PPh,)l, complex obeying the 18 cleciron
rule is
.0 2.1

3.2 4.3
trans-[IrX(COXPPh.):| (X = F, CL, Br, 1)y
Oy, & sfifiea % o, e X ¥ oy

sfaffrdmsrafiwnt
l. Br>1>F=>Cl
2. F>Cl>Br>1
3. F=Cl=Br=]
4. |=Br>Cl=>F

For the reaction of frans-[IrX(COXPPh,),]
(X = F, Cl, Br, 1) with O,, correct order of
variation of rate with X is

l. Br>1>F>Cl

2. F>Cl=Br>|

3. F=Cl=Br=1]

4. 1>Br>Cl>F

GdCl;.6H,0 # Gd Ft 7wy sy &
. 3 2. 6
3.8 4. 9

1-B-H
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31,

32.

32.

The coordination number of Gd in

GdCl,.6H,0 is

3 2.6

3.8 4.9
ETENTATAS 74T SCATAIAE At i gewe
F sl tror srear &, wwer:

I, +4, +6 2, +4,+5

3. 43,45 4, 3, +6

The oxidation state of sulphur in the dithion-
ous and dithionic ncids, respectively, are:

l. +4,+6 2, 14,45
3. 43,45 4, +3, 46
fafeforfi sfefie o= frsre Fifm,

Hg"(aq) + X' (aq) = [HgX] (ag).
[HeX]'(aq) * By, af* X = F, ¢l 791 Br
&1, At #arfier Fraais B w5 & sepron

AE e
. F=Cl<fr 2, Br<Ci<F
3. Cl<Br<F 4. Br<F<(C|

Consider the following reaction:

Hg™(ag) + X" (aq) = [HgX]'(aq).
The: stability constants for [HgX]'(aq) for X

= F, Cl and Br follow the order
l. F<Cl<Br 2. Br<Cl<F
3. Cl=Br=F 4. Br<=F=<Cl

El =01 2w § m/z 120 7% it 1
e o zfar 8, 72 2

COLH

COH
A
MeO
CO,Me
[
OH
COH
| X
OMe




3s.

a5,

The compound that will show a base peak at
m/z 120 in its EI mass spectrum is

CO.H

OMe

__COH
) ecjr\:r
|

/>(ﬂ HBr
= —_———
= Ion 0°¢
J o
Br
Br
2
?f/j)&
3. Wsr
Br
4
M

The major product formed in the following
reaction is

/7(& HBr
=
= OH o°c
J o
Br
Br ‘o
)
=
2.2 T Br

1-B-H
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36.

36.

I

37,

38,

Br
4 /krﬁs
=
s A it we F wfaefem

8% 1078 m? v=! 5~ & sraw 7 wArdt
Frar & (57 Ft arar = 1 oP; e=16

x 10719 ()
I. 106 pm
3. 424 pm

2, 212 pm
4, 318 pm

The mobility of a divalent cation in water is
A% 107 m? V= s7'. The effective radius
of the ion is (viscosity of water = 1 cP:
e=1.6x 1077 ()
I, 106 pm
3. 424 pm

2. 2i12pm
4, 318 pm

T ¥ noanfias werwt (x-MOs) & R
frafafE el war ¢

. e S S e MO e e

2, %99 LUMO fiT: e 2 '

3. F99 HOMO & arma= &

4. LUMO 791 HOMO 2141 e s 2

Among the following, the correct statement

about m-molecular orbitals (x-MOs) of

benzene 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

frrefafRrm stfafie ¥ o= qmy 7o 22
Clo o~y NaNH,
N7 lig. NH;

| N il
T = Y

=

L

N
HaN” N

N
HaN
2. \Qm
N




12

NHz

4.
"0

N

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

NaNH;

CI\@
|
g fig. NHy 40.

= 4fe % 'H NMR # SR
vt ft e &

2.
4.

[ W

L. 3
35

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

e
[P
bl o
=

1-8-H

= 40.
3. | only |
HaN7 N

NH;
HaN
I \f‘j rnd N
N |N,-
HaN
2| ) we )
H’ H:N" N
==
o (]
HaNT N
NH; 41.
4.
0
H.-"'

fr=fafee ol # foes veseree &

sfwfiar & Py s o w3t o

2

I E-\-werieer-l 3ok < i g-
TTET < £-|-Farefteger-1,3- oA

2. £ BT -13- T < E-|- weereye -
1,3-2767 < E-| - Ryreeftegey -1 ,3- wréer

3. E-1- wereieger -13- wrdw o< -
AN 3- B < B9y .1 3- 2ré

4. E-1- Tarefisggy -1, 338 < B e -
13- TR < E-1- ¥z -1 3- wrder

The comreet order of reactivity of the

following dienes towards reaction with

maleic anhydride is

I E-l-chlorobuta-1 3-diene < E-penta-1,3-
diene < E-l-methoxybuta-1,3-diene

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

3. E-l1-methoxybuta-1,3-diene < E-1-
chlorobuta- 1, 3-diene < £-penta-| ,3-
diene

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

Frerffrm arer & #5f/ A & ey B

st st AT wa R 2
R
Ry R ——n Li:::.‘)w
A B R
l. Me 2.F
3. Cl 4. OMe

In the following equilibrium, conformer B is
more stable than A when R is

RMR"-;_—'RLC%
A 8 R

1. Me 2. F
3 4. OMe
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9. frafafrr sPfen o g 40, Pl sl d e ger e f

\

g ¢ ' X % ,O
. o CoMe Br T Br

7 Bir
e Q}'Q“o 3. 4 Q
Ph K'Q—um “var g
Br

Gﬂzu_ﬂ — Br
I\ _
. N - 43. ‘The major product formed in the following
A reaction is
MeD;

! n-BugNBry
meose. M N 3
4. e N SOuMe /@

42. The major product formed in the following

reaction is
K /Q\ = D "y
E’ﬁﬂ 3 ol
N Me

NaOMe ~

SO,
) k,'\t i /(E e /O~
“Br o
Me0,C” ~COMe 8

2 r H H
N A B
Ph . OMe
|. FTHMAT (AHEY)
_COxMe 2, TAFEimT
) 3. sfatEE AfEy sy
: N SCMe 4. et
MeD \
MeO,C
i\

1-B-H
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44, The relationship between A and B is Me
| Me
H H Me
Q};}CFE %H H
Mea
H H H CHy 9 :
A B t{\“‘\\l”ﬂm
1. Homomers (identical)
2. Enantiomers Me
3. Diastereomers 3 MEE Me
4. Conformers : ;
45, Freforfle smp wr waffs sardt segor 2 e
H
Me Mqé-

: | 4, f=Me
Me M—
Me
Me Y

I @ﬂm 46. Faiwfoiaitass A # w0, F 2
Z::ﬁ; - TrmTt & sfafrar dimEe Wi
T AT WrHEE T 3 81 A F wve g
e
2 CHO
Y, aMe . | H——H
& H——0H
Me H——COH
3 e CHL0H
CHs
Mz 2 =0
H H——0H
Me H——0H
4. Mg CH,OH
&_41; CHO
N 3, | H——OH
H——0OH
45. The most swble conformation of the H=T—H
following molecule is CH,0H
cHO
Me 4. | H—toH
H——0H
q{km H——OH
Me CHy

1-B-H



16.

47.

15

Reaction of deoxymenosaccharide A with 2 47,

equivalents of HIOy afTords propanedial,
formic acid and formaldehyde. The structure
of Ais

CHO
1. || H—1—H
H——0H

H——OH
H—~OH
CHjy

et sfafea § s qeq 3o £

49.

i <
4
FiC~ 7 “OH

1-8-H

The major product formed in the following
reaction iy

Mfi\fﬂi PL-PL (undivided cell)
e o eiectrolysis

) “:’Ei"j:%w

| s A ove
CFy

CFs

r lacjivjtuﬂ

,d
4.
FaC = OH

CHO 48,

Pt & & P o % P i

T W wad e i £, Tw 2
1. H; 2. Lk
31 NI 4, Fz

The rotational partition function is expected
to be the smallest for the molecule, among

the following,
I. Hi 2. Ly
3* NI 4 Fg

afy ww wtwfiar i seferg sfeds
HiEaT & T ¥ symwHTaTAT 2, a1 st
frwfrg

. 0 2.1
32 4.3

If the half-life of a reaction is inversely
proportional  to.  the square of the
concentration of the reactant, the order of
the reaction is

I 0 =1

3.2 4. 3




50, v agATRoT sfafar § agsfieo &

({N)) T THAE ¥ ITHET A9 (P) F g

1 (N =— 2. {H}=$
3. (N =1 4 M=z

The degree of polymerisation ((N)) and the
fraction of monomer consumed (7) for a
polymerization reaction are related as

r.-<H}=rj; 2, {H}=$
3. (N == 4. Ny ==

waw | 4 B At s ostew 1§ B
st & e R

F=T | LAGLE]
P |zmerdeme- |1 | ueft
ST TAFHEAT
Q | sewrETemsia | i | At
R | s il | gfesframrs
S | EwATwATIE I | iV | sier T
R

I: P=ii; Q—LE R—=1v; S =i
2. P-iv;Q-i;R-i; 51
3. P=i; Q=i R—ii: S—iv
4, P—iv; Q-iibR-1; 8 -1i

The correct match for the chmpounds in
Column | with the property in Column 11 is

Column [ Column 11
P | Dichlorodifluoro-| i | Anti-
methane inflammatory
Q | Sulfadiazine i | Insecticidal
R | Cortisone it | Antibacterial
S | Hexachloroben- | iv | Ozone layer
zene depletion

I P—ii; Q—1i; R—iv; S—iii
2. P-iv;Q-LR—ii; S—iii
3. P=ipQ—iil; R—ii; 3 = iv
4, P-iv;Q=iiiR-1:8~1ii

1-B-H

16

5.

52

frwfafim & & 92 497 R =7 @ew
Rt foaw 7 fawmfin = 291 2@ £ 3

#

| EPWETey
3. =H

2. wiw
4, Farigee

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

I. Helmaoliz

2. Gouy

3. Stemn

4. Debye-Hickel

H & % B Femw z=f =

ATATHTET AT FAA £ (et qA

=feear | war 2 % wey Fit gfegr v g
T, §)

Loy= (e-rr!ﬂe +.E-""‘:f‘-'ln)

2. = (e7/% — g /%)

3. Y= el

4. = g /%

The lowest cnergy unnormalized wave
function of HI molecule is (r; and r; are the
distances between the electron and nuclei |
and 2, respectively)

1= {E-"'zfﬂ-u + E"'"&fﬂo)

2. = {E""‘":l.fmu o= g‘r&fﬂn]

3. = g/

4 = e relos

e WAt o ¥ B oF feew fem d
Freon s fr gt %%.agﬁhmrﬂ'

1. W% emd T

2. w19 Ffvaa wA

3. P

4, T

Nearest neighbour distance in a crystal
system of side length @ iﬂ;%in

I. Face-centered cube

2. Body-centered cube

3. Trigonal primitive

4. Primitive cube



55

S5

21, wart ¥ uw Fofty ate § @iffm m
szt % s 3w ¥ Froo o = 8 & @9 S0

=R
i #2
b HmlL? 2. azml?
40t 2h?
3, B 4, =

For a particle of mass m in a one-
dimensional box of length 2L, the energy of
the level corresponding to n =8 is

W K?
|; e 2 —
amLd w2 LR
g 2he
" omLE = miE

i & & HCL A9 DO & A s

w8

I, Hel 1 s el Fr oy g sEl
FHEAT €

2, DCIFT spaT ML i e arafa w8
EARIS

3. HCI sy w1 99 FAmars & DO F 1A
T ATHT FIAT

4. HOl Fr stET DCL F1 FATT FSHT
Hrar AT 8

The correct statement about HCl and DCI,

among the following, is

1. DCI has & smaller zero-point energy
than HCl

2. HC! has a smaller vibration frequency
than DCI

1. The force constant & of the HCl bond is
"half that of DC1

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

e wrHT it srEd oA 300 K w2
atm ¥ 600 K 74T 4 wm ¥ afrafir
Ty &, T Sy § e i 8

I, 2R In2 2. ;Rin2

3. LRin2

5
% 4. = HinZ

1-8-H

S/06 CRIE/19—1BH—2A
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i

60,

60,

One mole of & mono-giomic ideal gas is
transformed from 300 K and 2 atm to 600 K
and 4 atm, The entropy change for this
process is

3
1. ERInZ

d

1
; ;Hhﬂ

= 5
% 5 ER In2 4, ;_R In2

o wnfers Frra & SAa JEET
I *Fa= Dy
2. = Dy
3. - R
4. 3Fy= D,

The atlowed transition in an atomic system
s

Fy = D3

Uy = Dy

3F4 - R 4

1F4 i 35."1

Eo ol il s

sTEAT S i AWty At ) F A
Lo 2.4
3.6 4. 8

The total number of symmetry clements in
diborane molecule is
1.2

i
i. 6 : B

o

s affRE = F g2 'y, e wie
S(=12x-120 3 gz giaT £1 2’ T SlEE AT
BT

) !
3. 6 8. 12

A physical observable, 'x’, appears with the
probability distribution gl=i2x=320)_ The
average of "x' would be

D 2.3

3.6 4,




6l.

6l

62,

HIET/PART- C

59 forg dFAT & wawifE ot F

o § Pt et o fee S

AT T wiger vk e 3= Rarr &

B. Co™ man €' ¥ iy 91 avs 7= RBward &

C. Mn"" % #ige affy gefey way 1 4=t it
=it 2t #

. Ni** % mge At are Fe aoid &

HE R

. AfarC

2. A, CAATD

. CaarD
4. B,CHATD.

Cansider the following statements regarding

electronic spectra of high spin comploxes

AT complexes exhibit one sharp band.

B. Ca™ and Cr"' complexes exhibit two
broad bands.

C. Ma* complexes exhibit a series of very
weak and sharp bands.

D. Ni** complexes exhibit three broad bands.

The cofrect statements are:

. Aand C
2. A CandD
3. Cand D
4, B, Cand D,

wiiedt avw Gt e dmr ey &
#ifar:

(A) FXeO{OSOF) (i) Haw

(B) FXeN(SO:E) (i) Rdfrst

(C) XeO (iii) T-snpfer

(D) XeOF, (iv) A

o CADG) (B0, (C)H), ( D)
2. (AR, (B)-(1), (Chil), (D)(iv)
3. ARV (B)-(), (C)-if), (D))
4. (AR (BY-Giv), (C)-tii). (D))

Match the appropriate geometry on the right
with each of the species an the Jeft:

1-B-H

18

63.

{A) FXcOUOSO:F) (i) Hinear

(B) EXeN(SOWF): (i) pyramidal
() XeO, (i) T-shisped
(D) XeOF, (iv) bem

L (AJL (B)-AD). (CHi). (D)-=(ii)
» (WAK) (B, (C)-(ii), (D)(iv)
= (AMCGV), (B)-(1), (C)-i), (D)-(iii)
= AARC, (B)-(iv)y (CI-{iH), (D))

= B

trams-[CoLCl{en):]” (L = NO, . NCS, OI1 .
CI) & 515 #eea. F afroms o 273 (A)
&1 90 T0WE (A) ¥ cis-mraT F gev B
1 gt B o 1 s vt &, At

I. L=NO; <NCS <0H <Cl

2. L=NO; <ClI' <NCS <OH

3. L=0H" <Cl <NOQ, <NE§
4. L=0H <NC§ <0 <NO,

Hydrolysis of trans-[Col.Cl(en k]

(L= NO;" . NCS, O, CI') resulis in &
product (A), The  tendency to form eis-
isomer of the product (A) follows the order:
l. L=NOy <NCS <0OH <y

2 L=NO; =Cl' <NCS <0l

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

4. L=0H =NCS <¢l <Ny

Frafafia sfafiarst # & ot 22 Ny, #
ANEE, an

(i) KNO; -+ AgCl — KCl + AgNO,

(ii) NH Bt + KNH; — KBr '+ 2 NH,

(i) Fe(CO) 4 2¢” — [Fe(COn|" +CO

L. (3), (i), 74T (iii)

2. (i) (i) ¥

- () 7T (3i1) ¥

. (i) 74 (i) F=

—

Among the following reactions, those that
are feasible in liquid NI, are

(i) KNO;+ ApCl — KCJ + AgNO,

(i) NH:Br + KNHy, — KBr+ 2 NH;
(i) Fe(CO)+2e — [Fe(COy] +cO
- (1) (i), mnd (iiiy

- (i) and (i) only

(i) and (iii) only

- (i) and (i) only

bl -

— Ll

S$/06 CRIE/19—1BH—28



65.

6.

= BrlF, § SnfF, 97 AuF; 7 FFT-377
gy 77 Fefm ganm §, e

I, SnFs' 7497 BrF;

2. ErFi'WAuF;

3, BeF, F99

4. SnFy" 74T Aul,’

The cations formed upon dissolving Snly
and AuF; in liquid BrF; separately,
respectively are

|. SnF;" and BrF;"

2. Hszi and -"‘-.LIF:f
3. BrFs only
4. SnF," and AuF,'
Frmifarfire st o far fitm
Phy
HiE
(A) P\ /'c ik __he_*
Pf MWH:
Phg
Pl CHs
(1) \Pd:i O] ————
phhp*'/ GHs

sFafaa s 51 T T 3enE %
i gEr A e LA E

1. A B
3. 4. AFWC

Consider the following reactions.

g
“\ /C'Hm: "
1AY e ———
d OCH,
%

PP, h
>n Hi G ——
pop” O

(8)

19

67.

67.

68,

The reaction(s) which will NOT produce.
ethane as a product is/are

1. A 2,
3.C 4.

NO e £t = fawy, grg o e st
&1 wa Feafafis agat (T s )
w7 fa=e Fifem
A [ICI{CONPPh; L(NO)]’
B, [RuCI(PPh, :(NOYRT
C. [ColNCS)diars);NO)]'
Tai diars = o-(MesAs)CaHy
D, [CHEN)NO)
fr s ® NO R dfEE FEET

Prer ¥ =i 2t &, 2 22
1. A 79T B 2. CA9TD
3. D 4. B¥EaA

Donor mode of NO ligand depends on
metal. Now consider the following
complexes (in gaseous state).
A. [IFCICONPPhy (NOYT
B. [RuCH(PPh;)(NO)]"
C. [CONCS)diarshNO)]
where diars = o-{Me:AsRCHy
D. {CHCN)y(NO)]’
The complex(es) that do NOT exhibit bent
NO coordination mode isfare:
. Aand B 2. Cand D
3. Donly 4. B only

T MY ST (A) T e AR KSeN
] gfufFa Fow w6ft =0T I %7 390 (B)
37 §1 NaF ¥ 43-9% #7 5979 Fid 70
Hwa T A () # i 8
ST 1 A, BAET C %7 ufEEian
. g, Fe(ll), [Fa(SCN)(H:0)s)’

wa [Fe(H,0)]™
. ag. Fe(li), [Fe(SCN)(H:0)]"

a1 [FeF,’
. ag. Fe(IT), [Fe[SCN)(H:0),]" 74T FeF|
. aq. Fe(l1), [Fe{SCN)y(H,0),]" 74T FeF,

fa—

-

(Y]

e




68,

69.

69.

70.

70.

20

An agueous sblution of metal ion (A) gives a
blood-red colored product (B) upon reaction
with KSCN, Upon dropwise sddition of NaF,
the complex tums (o a colotless compound
(€), ldemify A, Band C,
L. aq. Fe(ll). [Fe(SCN)H.0)]'

and [Fe(Hi0). )™
- g, Fe(llt), [Fe(SCNYHL0) )™

and [FeF,]"
. g, FE(I1), [Fe(SCN)(HL.0)| and FeF;
g, Fe(), [FSONIHONT and FeF,

wE Brprars BRERE crep) s %
TET F MO Hom T FEH oaHT 0
B Fifm d afdem S st = anE
At

L d:!wd'.it
3 d._.-_,!_ ¥ L d"'}'

[

=

2. d,@urd,
4- fd_'rl w d!-l

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

. dysandd,, 2. dyandd,
]; dﬂ_.ﬂ- and d"'r . dg ﬂﬂd d_.p

[RuCICO),| Fomr & fam Frerfafme
FuAT 7 7 A

(8) TF 86 Tzl Ty 2
th}ﬂ'ﬁﬁ'ﬁtﬂdﬂm-miﬁﬂ

(c) =eft srEf v F vy a9 e 2
() Fr=e Tl RuFf H Camr 8

Loayboedard 71,

2 AT bEET
3. abAuTe
4. a,baard

The correct statements about [RuC(COY,5]

cluster from the following

(@) it is an 86 electron clusier

(bY it is a cloiso structure type

(¢) its shape Is capped square pyranmid’

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

are

1-B-H

71

. @b, candd

. aand b only

. a,bandc

a, band d

Frefafar st & aefe ox
yivreTd wegEHt 1 e ¢

[Pt -C I CHANCON| + PRhy ———=

ol =

[Fetn C e HEE=0ICHCO KPR

T

e P

wl

A pinuﬁiblc_-stmgurc of the fmrermediare
invalved in the following reaction
[Fefn CaHsHCH O] + PPhy ——e

[Fetn-C g Ll C{=0)CH N CONPPhS)|
is.




T

T2

73

3

21

o\ ey

FPhs

V8,

wrefters s AR & feaaer § s
Bresr, sy sy mwyA w0 2, A

1. MesSiCly, MeSiCl mat MeSiCl,
2. Me,SiCls, MeSiCl, 74T Me:SiCl
3. MeSiCl;, MeSiCly 74T Me;SiCl
4. ME‘;ST.C-':, MeSiCly 79T MeSi

In the synthesis of polydimethylsiloxane, the
chain forming, branching and terminating
agents respectively, are

1. MesSiCly, MesBiCland MeSICls

. MeiSiClh, MeSiCly and MesSiCl

. MieSiCly, MeaSiClyand MesSicl

. MesSICly, MeSiCly and Me 51

Preaff # F =z B wf s
Fpfst 1 4w Ford £, 72

. 20,28, 50 7T 126

, 24, 28. 82797126

. ‘20, 50, 80 7T 184

. 28 S50, B2774T | B0

[ 2]

bt

= lad B =

The set among the following in which all
numbgrs are magic numbers of nucleons is
20,28, 50@nd 126

. 2428 82and 126

. 20, 50, 80 and 184

., 28,50, 82and 180

= Lt —

74.

74.

Té.

AT e ¥ o s e

{. 7 P wvay F Ay o i 2

3.z v v aw A Araerwen Tl
Fht &

4. g o sifir amgr=s (NyAn 5
FAFTEAT A1 3

Incorrect statement for amperometric titra-

tion is

I, itisbased on measurement of diffusion
current

2. fts sensilivity is alwnys higher than
those of spectrophotometric titrations

3. it dogs not generally require an indicator

4. it requires inert atmosphere (N2/Ar)

IR Pa4s0 ¥ e # e et o
e s

A. T FRftedter, sraTA S 7 ST 8
B, 7z FEreft & w21 nF aTiET AT £

C. = Fe(lll) smma wemsw &7 G
HAETA 2

loAB 2. A€
i B,C 4. AT A

Consider the following statements with

respect to Cytochrome P-450

A. It has histidine coordinated to iron
oentre

B. Itisamembrane bound metalloenzyme

C. 1t has Fe(lll) ion in the resting stateof

the enzyme
The correet statement(s) js'arg
. ALB 2 M
3, BIC 4. A bnly
HETAATER By e # B il
A1 25w fir
B. CO, F1 FeATHAT
C. A=t 5 FATH

HEFIFITES




76.

77.

T7.

78.

22

ARSI By, % o adt s 28
| (R W 4 B 2. A, B, ¥ =
3, B, C ¥am 4. A Fae

Consider the following transformation
reactions in the context of co-enzyme By

AL 1,2-Carbon shift

B. Hydration of €O,

C. Benzene to phenol

D. Dimethyl sulfide to dimethyl sulfoxide
The correet statement(s) for co-snzyme By,
nfare

1, - AC, D
3. B,Conly

2. A, B, only
4. Aonly

‘B www o e o A W weT g

(iy "B F st 'R #T S B
sfors 2t 8

(i) B-H 47 C-H srawat £t A vE
ot ¥ Py

(iif) '8 F1 s B 71 =g T R

fr s afv=as T afis ¢ 7,

(iv) ‘B’ ZEed s=tg NaOH #
st $7F NaB(OH), FBefim
wAT 2
L. Cii) &9 (i) 2. (i)yTEr Gi)
3. (il =T (iv) 4. (i) a1 (iv)

The correct statements regarding B among

the following

(i) Nuclear spin of "'B'is greater than that
of ''B

{ii) The polaritics of B-H bond and C-H 79

bands are apposite
{iti) Cross-section of neutron absorplion
for '"B is much more than that of ''B
{iv) B reacts with boiling ag. NaOH
“selution to form NaB{OH),

are

1. (i) ‘and (iii) 2. ({iysnd (i)
3. (it} and (iv) 4. (iiyand (iv)
Fr=fefam & & = s 17

() LiCIo, FF s LiF s § i
farrr &

1-B-H

78.

(iiy Na ¥ 79am & Li &1 7% 37997
fraa (E°) sfts s £

(i) Na'(g) T &7 Li'(g) F FHATAT
s i &

1. (i) =T (i)

2. (i) 7 (i)

3. (i) 7 (i)

4. (iil) FA=

Choose the correct Sfatement/s amang the

following:

(i) LiFis more soluble than LACHD, in
watzr,

(ii) The standard reduction potential [E']
of Li is more negative than that of Na,

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

1. (i) and (1i)

2. (i) and (iii)

3. (ii) and (iii)

4. (i) only

e # & wdt S9=1 w1 gfm

(i) O:F, # B S 0" 2

(if) g s i A (2%) T
NaOH s 8§ sfafear 575 oF, 51
Frss s #

(iil) H:S 7 OuF; stf3fre srrafas 2t ondt 2

. (i) 4T (i) ¥

2. (i, (i) 7T (i)

3. (i)Far il) FaE

4. (i) ¥=T

Chaose the correct statetrient(s) among the

following:

(i) The dihedral angle in O;F, is 0°

(ii} ©OFyis generally prepared by reacting
Nuorine gas with dilute (29%) ag.
NaOH solution,

(it} ©;F; can bereadily reduced by HyS.

. (1) and (if) only

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

3. {iyand (it} only

4. (it) only



BI.

iz Bt i g s, 9w
Lo IM(HRO ) el =
s [Co(HL0N ] AT
2. IMA(HO) ] e
s [ColHL0N]": frgerita
3. IMo{HOR]" Poprervet =
s [ColtLOY]" : FffTrdiy
4. IMACHLO)T ot >

Fliglail [Cof H:ﬂ'}el’ 1 W

The correct set of information is
Lo IMOCHROYL S Baanet =

it [CO(HLO)]"": Paramagnetic
2 MO foerrner >

Pagios [Co(HL0)]" 1 Diamagnetic
3. [Ma(HLORE: et =

Haps [CO(HLO), ™t Diamagnetic
4. [M“(Hlﬂ}l‘lfl: Hihiwcivid =

s [ColH 0} ]2 Paramagnetic

Frefarfi afufiar &1 o s 2
7 N\
A
’.r_la e
N

H B
' N TN
Hoh H A

3.
4. 7
H N H

The major product formed in the following

reaction is

7 R

\_ _/
\

1-B-H

_d..-..

82.

82.

T [ 2. H
Ch T ICh
N - N
H o\ H oA
[l [ ||
3 4, Q
H plq H H plq.'l"'l
ﬁmﬁﬁﬂaﬁﬁmﬂgﬂmﬁ%

1. NOGCI, pyridine.

2 hv
3. H;80,

ch‘cm

1

S

]
O
L%
OH

..\

CN

The major product formed in the following
reaction is

Cig”\e_n

1. NOGI, pyriding
-

2 hv
3. Hy80,




—
o

MNH

\ OH
CN

83, Freafafem sfufiar sqew & Ao v

IR AFATB
1. By
2. EBuDK LA, -

&

- (), = .,,.Ql

2. . - ,ll.\
O‘Bﬁ * Q/’L
’ ""O*a'r > O
cytinocia- 1 2dene
(8 R
cycioocta-1 2.disne

83. The major products A and B formed in the
following reaction sequence are

O

1. 8rs .
2 t-BuOK LDA

A —_——

1-B-H
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84

84,

=0+ 0O

eycootia-1:2-diene
Prefarfir ser sl o1 ey 72 2
H COzEt NaBH5CN
0] pH~4 .
! g £
2 tl :.--QH
3 H :GGQEI:
4 ~H COEt

The major product formed in the following
reaction is

H CO.Et

=0
—OH

l. H =

NaBHyCN
pH ~ 4




2 H :.--GH
4 y COEL

8s. farafafio st s Brfe
Froms B #T HEA 2

B07E THF-Ehar
e 3 i —————=r A

il CHEMT )
———— = B {Wiaor}

4. CHO

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

B0 I THF- Ether

1-B-H

td

~CHO

[#¥]
=
L]
:}w
-]
L]
£
(=]
el
3

86. The mmor products A and B in the
fallowing reaction sequence are

3 NHEH

2 MnO; NaOH
2 PhCHO s A




B7.

‘ JG
: A= Pll"'JJ\n/Fm B= Ph )&
B s
s/
o
2. | A= 8= I
m"ﬁ‘cn HIZ"LPh
3 ﬂw
A= 8= A
H‘jﬁc‘” HO i
e '
Am Fh B= Fh
P X Hu,c"k o

=T (PhCHACH,) #1 1B & sifafien
HTAATHS TATAET A (qEq) 791 B ()
#1 Fvaw 247 &1 Fgwr &7 'H NMR Frew
17 B 65,17, 3.53, 3.15 797 2,00 ppm
w, #T et ¥ |y zufar & B
mﬁﬁm&-l:hﬁ.a’l A 74T B FT HTAT
AT &

1- 32 2. 4:1

b | 4, 3:1
Reaction of styrene (PRCH=CH.) with
HBr gives a mixtre of regioisomers A
(major) and B (minor). The 'H NMR
spectrum of the mixture shows four
signals, amongst others, at 8 5.17, 3,53,
315 and 200 ppm with relative
hs.tegrntimﬂ of 2:1;1:6, respectively. The
molar ratio of' A and B is
k332

3 2

A 1 Bfif ¥ Bo afifnds w of
FAEA 2

e}

A

2. 42
4. 51

1-8-H
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88,

1.

(i) n-BuL,

(i} ?}xvm

I, (\/Js\

g

2. HgO, H;0

1. (i) n-Bull,

o
W I ~g,

2. Hgo, Hy,0

1. (i) Ma,
“{if) HCHO

2.PCC

1. {i) n-BuLl,

(ii) =

J
% ?)“»..fwﬂf
e

2. HgO, H;0

L

The correct sequence of reactions for the

preparation of A is
?)\/\
CHO
A
== 1. (i) n-BuLi, a
I (\s (i) =
' s”J\ 2. HgO, H.0
1. (i) m-Bui,
0
2, (\j (M I o~g,
s 2 HgO, H:0
" 1.{) Mg,
(ii) HCHO
% %}\'/\B’ 2 PCC i
1. (i) n-Buli,
D.
4, (\j iy [P~z .
s 2. HgO, H,0




27

———=
oH
i | A= B=
COE
OH OH
4l A= B=
Ph COEL

o0, Freffas sfafer w1 g I R

g J 1. BrBr, 1-PrNEY
: ﬁ’“ﬁf":u‘um 2. PA(FPhlA

I;
.2‘
89. Structures of A and B in the following
reactions are
GFCo0H EF600H
8 - = A 3.
R = CO4EL R=Ph
#
OH OH |_ H
Ph
CO4Et
I |




90.  The mujot product of the fallowing reaction

921,

is
ﬁ"%’ : 1 BaBr LPrMEr

‘)‘ﬂ.’w‘coum 2. Pd(PPhy),
"
L | 2N
Bn
_CONH,
(s
N
Bn
ONH.
3 |
v
Bn
CONHBnR
4, i |
i

IR: (v) 1685 e’ "H NMR: § 7.84 (d, /= &
Hz, 2H), 7:60(d, 7= 8 Haz, 2H), 3.65(1.J=
7 He, 2H) 308 (L 0 = 7 Hz 2H), 2.25
(pentet, J = 7 Hz, 2H) pprm: "€ NMR: § 28,
36, 45, 128, 130, 133, 137, 197 ppm; EI MS

vz 200, 198.(1:1), 185, 183 (1:1)

—

I O

pa
0

E 5!21
=

1
Q
(9]

1-B-H

91,

92,

Br

The compound that exhibits Tollowing
spectral data |5

IR: (v) 1685 em™; "H NMR: & 7.84 (d, ./ =8
Hz, 2H), 7.60 (d,.J= 8 Hz, 2H), 3.65 (1,./=
7 Hz, 2H), 38 (1, J = 7 Hz 2H), 2.25
(pentet, J = 7 Hz, 2H) ppm; "€ NMR: & 28,
36, 45, 128, 130, 133, 137, 197 ppm; Bl MS
milz: 200, 198(1:1), 185, 183 (1:1)

By i
t . 9
CHO 1 HiC=CHCO,Me
/@’ DABCO (catalyst)
ci 2. BANH; 3
F.'
1.
COMe
ci”” “NHER
F
5 OH
CONHBn
G
F




Gl

NHEn
COsMe

| F
4. OH
Ui
Gl r:l
Bn

92, The major product of the following reaction

sequence s

- CHO
)

1. H;C=CHCOMe
HABCO featiut)

2. BnNH3

93. fawfafim afafra oo 5 9oy smm=A

AGTBE

1-B-H

CiFE
L —
0 POC (1 )
COINF
e
POGI; (excess)

93. The major products A and B of the
following reaction sequence wre
C- =
ﬁ ) POC (1 equiv)
DMF
8
POCH (excess)
1 o et =]
yife - = 2 ; :
oho - o™
wOOL, - O,
HE OHE  GHD
) o @ﬁ_(‘] 8- @f§_ﬁ
N @ o
: . —
cfo - ofa.,




94, =l gffea s seme § 0.0

1. LDA,-78°C
‘MesSiCl
2-!';5!“?1 ﬁﬂaﬁ 95, Famfafas swfis feew afafeas ¥
2 TeqTaT A qur B i Hvsard §
T I
. _Et A + E1COH
- Y

n .
m‘\d—ﬁ hv
— = B+EIOH
' OH
,D | -
1. ~NO =
'Ne: e LT
CHO 0”0
YCﬁ

e
O - OCL,
ChHyOH o0

]
5

L 3r Q“ﬂl 0 CoOH
94. The major product of the following A= [ 5= @f;’f
reaction [s o
0 1. LDA, -78°C 4. 17 =
MesSiCl A= CEGND Bs CI\::F
. 2. O, NaBH,
then HyO*

95,  Stuctures of the products A and B in the
following photo-deprotection reactions are

3 R fiv
CL_,CJE_,E ———= A+ECOM

HO

H
2]
£ P v

O _ T . peEion

Tk

oH




NO x
e O, =000
CHO oo

23]
H

=0
i
S EH0H

R

4, @”“ EI?’

96. WA A Wt Frfafan sEwdw

e Fet F, 3wd aewen
diliite KM“G;
kelo-lactone
thein Crds
alialing KMo, Ao |
heat HU:C /0
I 2.
H
aH
3 4.
OH
% :

96.  Structure of the monoterpene A that
undergoes following degradation is

dilute KMnQ,
fhan Grdy

etn-lactone

alivaling KMo,

haat HOL,C \ﬁ: o

1-B-H
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OH

Lia
£

OH

97. Fffafafin afifen awe % qer

TUEATATBE
1. MesNH, HOHO, 1 NaGh
| 2 Mel, NaDH A .
e NC. OH
|| A= Cj(
NC OH
: é* o
] E%“’ é” >
0]
e g
CN

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

.

1. MegNH, HGHO, H' NaCN
- A
2 Mei, NaOH ras




0 NC. OH
i. A= @/ B= ﬁ
. [5) NC OH
2. A= & B=
i
A= ~cN
3
il - i/
X
Pt wfufem s F ger 3erE A
HATBE
0] i
f MesCuLi = R
Zn/Cu {couplel 8
CHaly
H OH
.| A= B= CD
H OH
L) A= B= @::3
oH
3| A= B=

1-8-H
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99.

o oH
4| A= @ 8= ¢‘:c

The major products A and B in the

following reaction sequence drc

:O M Cull "

_Zmﬂu[:ml.mh]: 8
CHgl
[ OH oH
ERG IR
H H
%| A= @ B= é’.’::
CH OH
3 A= B= ¢D
OH OH
4| K= B= i
T stfafim s oy oome £

1. LIHMDS, TMSC!

o)
e)!\,Ph then A .
L~

2. PhSecl
3. Ha05, A



b

i
R
=

reaction is

0

A _ph

then

The major product formed in the following

1, LIHMDS, TMSCH

A

&

2 PhSeCl

3. H:05 A

% Ph

—

;

=~"py

100,
i LDa THE T8¢

lﬂ————-—

L EcHD

e

|, DyaBCY, TEA
— = &
Il ERCHO

0O OH
Ph _'Et

Me

Ph

o oOH

Et
e

oH
B e Bt

e

e

1-B-H _
S/06 CRIE/19—1BH—3A
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Fretorfae sifafial ¥ gea 3093 A 797 B &

101,

The major products A and B in the
following reactions are

i DA, THE, =78 °C 0
A -
it EtCHQ

|, Cy4BCI, TEA
——

. EICHD
| QH
A= B = Et
Me
2 OH
A= B = g Et
M
3. W o
Am pg (=1 B = mj\(‘en
Mo Me
S
A = p e B =y £t
Mae Me

wF wgEt T fwtEar &
Farsfirar =< 91 a0 e g e 2
_EE}:E = k{COOH|*[OH] af= M,
RreETE war FTaTEEe nHeer h

(Ny WAt Far d, am d

1. (N) = 2[M1Zke

2. {NY? = 2[M ]Skt

3. (N = 2[M]Gkt + 1

4 (N = 2[M]skt + 1

The reaction rate of a self-catalyzed
pelyesterification reaction is given as

— SICO0M _ . {COOHT*OH] . If [M]g is the
initial concentration of hydroxyl und
carboxyl monomers, then the degree of
polymerization, (N} is given by

L AN) = 2[M Gkt

2. (N)? = 2[M 15kt

3. {NY? = 2[M1Eke + 1

4. (N)? = 2[M]ghkt + 1




102.

103.

103,

104,

102, v Emmaamg frea FEm (a=bs

ca=f=y=90° F v Fafafa
g WA L A
|, sin*0 = —w{c“{h + k%) + a2

2. sin'd = 'z - [e2(h? + k) + aif’]

3, sin®0 = — [uz{h‘ + k3 + et

4. sin*p = —-;fh“ +k* + €2

The correct relationship among the follow-
ing, for a tetmgonal (a=b=ca=f=
¥ = 90°) crystal system, is-

3 i
l. 5in°0 = ——{c*(h* + k*) + a*£?)

Ind

. sin*g =

- “: < [E30H2 + k) + 4247

3. 5int8 == Eaz{h’ b R2Y 4 ce2)

4, sm*a=m£h3+_ﬁ+f‘_;

fx o e e & R sffawe 05
V@ aE 5T 0.6 V& e 2, A1 B
FraEA % P omwr aweat w7 s
(Inﬁf) e wom g Aw & (R 2
SALI OE E =0.5)

I3 2. 0105 L
1. 05 o 2..0.05 —

F F
3. 0.13—;, 4, l}‘ﬂlﬁ;

If the overpotential of an electrolysis
process s increased from 0.5 ¥V 1w 0.6 V,

then the rwtio of current densities (!n"‘“‘)uf

the electrolysis will be equal to (given

transfer co-eflicient=10.5)
= E

l. ﬂ.SE 2. 0.05 o
£ r
301 4. 001

2 HTAT NazS0; % Reas % oamtas
fwrs (= wmer smafis sl o

1-B-H
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104,

105.

105,

106

in}'#%"fﬁﬁﬂwaﬁﬂﬂﬁ%.

we

1" + 5RTInZ + 3RTIny;
474 3ARTIN2 + 3RTIn vy
1% 3RTIn yy

u" +ARTInyy

hwl‘.):—

The chemical potential () of a2 molar
Na,50, solution is expressed in terms of
mean lonic activity co-efficient () as

L 4+ 5RTInZ 4 3RTInyy

2. 4® + 3RTInZ + 3RTIn y,

3. 4® + ARTHN yy

4y + ARTIn Y,

co * fao 4G, 1= (Eyyq — &) 4T
(v+1) ¥ wer at-oqae werw v Apfr
war &, Fawr e —14em™! FaT dEEE

2170 em ™ §1 CO F T I (em™! #)
T A § A (e A, & oco o=

sy oA o, fmdt s 6 et
2

Ey= (V—l—%jﬂ'.l - (u+%)1x,m D= E]
1, 42044 2. 64088

3. 168175 4. 336350

The Birge-Spaner plot between aAG, 1=
&+

(Eyeqy — &) and (v + 1) for CO is a straight
line with slope of —14 cm ™ and intercept of
2170 em™. The approximate value of
dissociation energy of CO (in em’') is
(Assume €O as an anharmonicoscillater
with the epergy expression

£ = (u+%)m—(p+%)lr,m;ﬂ=£—'l

|, 42044 2. 84088,
3. 168175 4. 336350

T ZTE T WA A Fal AT o
E(x) = (a® —3a)/6

Fron fafiy &t semfles af 2
. e
s ;% 2 =3
E|
3, 2 4. =

§/06 CRIE/I12—1BH—3B



106.

107,

107.

108,

108,

109.

The ‘enerey lomctionnl from a trial wave
function is

E{a) = (a® —3u)/6
The variationally optimized energy is

[ == 7 2

3.

2 |
4.

RS
= |

Etferms qewm % g v e sae #
T o o e 4

- laCp2) + a2)fcn)]

a(1)A(2)

- lalu) + AR

«(2)p(1)

Ll IJ —_

=

A satisfactory spin wave fundtion for an
excited heliom atom 4

I laMpR) +a(2)p)|

.-::[1};?{.2}

= le(a(2) + A1F(2)]

al(Z)B(1) '

LR

v e s £ st 1R (1500
AT FF (T>>0,) 7RG Foin o S

I SAETT FA , AR
Ay P T
R 2. 2:ike
1 B
F.1:mitd 4.2-1.1

For & lingar molecule the mean encrgies for
translation, rotation (1>>0g) and vibration
(T==i),) Mollow ratio:

Wi T

i Haid

nfem fwm F Ty aEas S0 6 m-

anf a2

I él’i + ‘:?Xz +‘riz-,h

1-B-H
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109,

T,

110,

1L

3. %-11 - glgn-““ 345
4. “ﬁxr = il‘z = '5,‘1.?;'3

The highest energy  — moleculur arbital
for the allyl system is:

1
I En+stat st

1 1
L mh—Fh

!

3. ;h"%h"‘ ;11'3
4 1 = __1_
-ﬁx.'t ;h ﬁh

o e £, r2e 3 (3c0st 0 — 1) | 3R
aifses & Haz A7 Ty asmy o, L 390

w E, FET
1. 2,2,0 2: 2. 1.1
o P 423, 11

An unnormalized wave fupétion of the
hydrogen stom is given by

rie 3(3cost i —1).
The three quantum numbers, #. L and .
associated with this orbital are, respectively

l. 230 2 a2 il
3. 320 4.3 L

cls-STETETE FT m-3THed py + P2 —Ps = P

Farer spdestr e &/ d=g vaml 2, 95 &
CZ!? E G | oy d‘::. _
Ay [r o (gt
Az |1 L [=tl=1
Byl =0 i =
By [ =t =1 ]
1Ay 2, Ay
3. B 4, B,



I

2.

112.

113

The m-orbital py+py —p3 — s of cis-

butadiene belongs to  the [Irreducible
representation
G | E G | oy o
T G L
T [ T [ B [T,
By |8 |=1 |}V [=}
B; 1 -1 =111
| R ¥ 2y
By 4, By
Gy g e ¥ A5 F r P 6 A,
G Frenft & we g &, and Ae
f-‘z: E l‘:z Ty 5’;
r 3 l | 3
41 P e
3.3 4.4

The number of times the A, representation
appears in the representation T of the €,

point group given below is
o 18 | G | % | &
r 3 | | 3
I, 1 2,2
33 4,4

1.5 Ta4r 7.0 T % Safir &= # e 7
F1 737 77 FEH grem et f1 3=awm
Ft et &l g N AATNE InT
AW #1 (v bk, T FHE WTET AT A0
Framis wor 7w &7 Ay 8, 7 A &
a1 A & Frares v 9 1 F At

Foeay s o 1)
I 5.5yf/kT 2, %yhjk‘f‘
3. Zyh/kT 4. B5SYRIKT

1-B-H
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113,

14

114,

135,

The peopulations: of proton spins in the
highest energy level of a sample in magnetic
fields of 1.5 T and 7.0 T are N and N.
respectively. The value of In % is (v b kT
are gyromagnetic ratio of the proton,
Planck’s constant, Boltzmann constant and
temperature of the sample, respectively;
assume that the parition fndtions o both
systems can be approximated as 1)

I. S57h/kT 2. Syh/kT

3. SyR/KT 4, B5yn/kT
at uw-menrey &6E A war B s S
Tt F wew s (S5 - Sha) TF
fRramaz i (Rar & & A 6 Jw @2f
B Ft e wef ff s A A )
I gﬂ In2 2. Rin2

3 ; ¥
3. E.'an 4. EHI'I'IZ

The difference between  standard  molor
entropies of two mono-atomic gases A and
B (Sqa4 —Shg) at a given temperature is
(ziven that the molsr mass of A is twice the
malar mass of B)

l. =R In2: 2! Rin2

i b T
3. —E-RInZ 4. &—R In2

wF wsATEd §7 e i s s

p-"”'[1+ Hr]
=

B R ol e B O

it I # e, U = Ujygpg 7 397,

TwWE
—RT fal —RT? fau
Gy 2z (5,
i . id
3. HFM-B . T,:E
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I6.

6.

LT

A non-ideal gas follows the equition
RT | i
P=—I1+—
7 ll + Vm]

Where B is a function of wemperature only.
The deviation in internal energy from that of
an ideal gas, U — Uigeq. 15 given by

~HT rdR =Rr® Fan
L. e H)V pLs ey E_T)p
=g ~RT
3. -P_“;_E 4. T’:H
(000K 7 A 7 ffrer srae # Pt &
Faftster oyt T RO FAT E
(i) | aA=B+C 35!
| A=r+g | 5s7 |
1000K Tr p #t sfremn Azifs afwe
wien £
L. 625 2. 60
3. 166 4. 315

The gas phase decomposition of A at 000K
follows twodecomposition paths

Rate

constant
3™
55!

Elementary
process

AsBYC
A= P+Q

{i)
(it}

The maximum theoretical percentage yield
of Pat 1000K is

b B2
3. 166

2. 60
4. 375

Rerfafiy st o =vp M ¥ S THTE 67

g adi 2, a2
arafas T =
(0 M+ hy = M Lo
(i) | M*+Q—=M+Q | kgl@l[M]
(i) M= M+ hve 0.2[M"|

1-B-H

7

I17.

118,

iR e ey (11)vs[Q] ¥ e J
[Q]=0XT s HE 4 Bl [y AR

1. 4 2,025
3.:20 4. 0.8
Photochemistry of 3 molecule, M, is
described a5 by the mechanism

Elementary process | Rate
_55} M4 hv =M laps
()] M +Q=M+0Q | kglQliM"]
{iit) M* = M+ hvg 0.2(M°] |

The intercept at [Q] = 0 is 4 for the inverse
of fNuorescence intensity (1/1:)vs] Q] plot.
The valoe of | ahs is
1, 4

y 2. 0S5
3. 20

4, 0.8

ity fRfm wwwe ¥, Fiaw fEe
HTFEAT (CMC) & Fmw ft migar &, 74
Fe £ A wrewa § AT A R
arg Fr AT e 31 91 B =y
FAviA FTAT S TEE

|, T STeeAT AtmaT ® AT 8 T
Frera wraTEdt A9 AT A

2, AT Arewer Ataar & wzAt @ 7R
Frmrge et w2 2

3. WrET STewar dEar & owedl § oA
e o A A dmm A g

4, merft F smfis wft F ave wWET
STEEAT AEAT § a7 8

Above the critical micelle concenration

{CMC), the option which correctly describes

the wvaristion of molar conductivity with
increase  in concemtration of  sodium
dodecylsulphate in agueous solution is

I. molar conduclivity increases sharply,
but the solution does ot remain
colloidal

. molar conductivity decreases sharply,
but the solution remains colloidal

1ok




. molar conductivity decreases sharply
and dissociation into. monomers #lso
occurs sharply

4, molar conductivity increases sharply

with large loss of entropy

L di

119, 27 A & 31 #1907 %71 39 B ¥ =t 7 &

119,

300 K w7 Bl a9 R £ arfisy
wtere firem 39t — 1.5k mol— &1 wad da
e w0 #t sy 39 (0 W Bres
Fzan g, 922 (R=83 1K 'mol™)

. =328 2. =60
3. =15 4. =09

When two moles of liquid A are mixed with
two moles of liquid B at 300 K, the excess
molar Gibbs encrgy of the solution is
—1.5kl mol~. The corresponding value of
Gibbs energy of mixing (in ki) is closest (o
(R=831K 'mal™)

kL =129
3 =15

2. =6
4. =09

38

120.

120,

2.0 57 0,(g) ¥ 7% TR (s wreaT)
500 K 97 5 1. 9§ 50 L 7% szm Ay
Iohaig sraeTEl # At fEar oA
srafs F=t (k) ) 7 ofradw Bk B
gt

(_R = 83K mol™; Cy =; )

l. —22.5 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 to 50 1.
under adiabatic and reversible conditions;
The change in its internal energy (in k1) is
close 1o

(R = 83K mol"; Oy, = -Z-R)

b =225 2.
3. =191

—=1Z5
4 =75

[ FOR ROUGH WORK }
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(FOR ROUGH WORK ]
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[ FOR ROUGH WORK ]




