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2019 ()
! CHEMICAL SCIENCES
Time 2 300 Howrs: TEST BOOKLET Meaximum Marks: 200

INSTRUCTIONS

L. This Test Booklet contains one hundred and twenty (20 Part* A+40 Part ‘B* + 60 Purt 'C")
Multiple Cholice Questions (MCQS). You are required to 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 taken up for evailiation,

2. OMBEB. answer sheet has been prnny}ded separately. Before you start {illing up your
particulars, please ensure that the bobklel contains requisite number of pages and that these
are nat torn or mutilated. If ivis so, you may request the Invigilator o change the booklet of
the same code. Likewise, check the OMR answer sheet also. Sheets for rough work have
been sppended to the test booklet.

3 Write your Roll M., Name and Secrial Huqthuraf this: Tesi Booklet on the OMR answer
sheet i the space pmvlﬂﬂl Also put your sz ﬂw space-earmarked,

You must darken the

answer ,ﬁgm.
: ion i B carry 2 marks and Part *C" questions carry 4 marks each,
gutive mnrkmg @ 0.50 mark for each wrong answer in Part

'C’ four alternatives or responses are given. Only

ion b the question. You have to find, for sach

e IS r.mdu tml’nun o mpyhg' 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

wiork.
. ‘Use of caleulator is NOT permitted.

0. A the test is over, at the perforati r the OMR answer. d over
the orisinul eet 1o the invigilator an e carbonless co r
your record,

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

1. e & e B R s & i wam

1 fee & ooft Yy w3
FHFAT 27

< Qx

Figure A Figure B

e A &fFw P p
Fapafim P A
amt A 7 B

A AdzafEs

o= Ll b e
S Wil e

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

figure A but not figure B
figure B but not figure A
both figures A and B

neither figure A nor figure B

P o

ABCD T 317 3 AD FTHsafag o &
s AB HWT CO T Fw: Pawr Q fig
WEEA AP = BT pQ =1pC

1-B-H

o
D a c
AT nﬂcﬁ%mwﬁ\aﬁrnmﬁ?

B BT AT 2T
l. 4 2.6
35 0% 4. 16

ABCD is a rectangle and O 75 the midpoint
of AD. P and  are points on AB and CD.
respectively such that AP =1AB and

pQ =3 DC.
A P B
0
|

m:ﬁﬂhmf area of the rectungle ABCD to

‘that of the triangle OPQ is
1.4

[l

&
. 16

£

308

AR AT 2 T ort-Sfet pEwrE o )

Fig A Ft g % g B o7 i aftrs woft

Tt Rt &1 Py # & oferar waw

2

. AR Afigpasars

2. FgB FRasiwg

3. FgamuBrsdidaturd

4. v Ry A T v e s A
EEd: s

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
statements is true?




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. Paints Aand B are at the same heights.
4.  Balls reached point A first and then 1.
point B
] -
4. fefifEwmarmaarfaRade H ot h
2.3
v 5 £ L, kS
o2, , 45
t1l- tt Ty 3'._"
= e & 0w 7 79y F A & A
famsfmEa s o % t,\h:
1.a p— 4.3 4
= 5. -ﬁﬁ_m#awﬁﬁmﬁw#mm
=T ) w2 A & A ae e
¥ " W ot dmEar § ava g0 f7 ad & e
— HFAT § A arav oy s

1. AT FATET B aftwry dag wEr S
wfrw ar
| a 2. ‘=T ATt 6 afirees dwy $Ew A
¥ &
3. ¥ HW A FE UF AL AAGT A

AT 2
4. FETTITE = A Er

5. In acity, each person has at least ane hair on
4. Velocity-time curve of a body is given in the his/her head. At least two persans in this city
diagram below:; are guaranteed 1o hove exaetly the same
number of hair on their heads if the
population of the ity
1. isgreater than the maximum possible
number of hair on the head.
2. s less than the maximum possible
number of hair on the head.
3.  has at least one pair of identical twins.
4. is genctically homogencous,

1-B-H



T HTE F7 AT S9AT dars 1 fFom # =

wiran 21 g &5 & o e e wrmi

Py sra &1 Erat A 6 afeomdt Fard

T et 21 ST e S egmt ware &

AT FET AT AT 22

I. St = T E § 6 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 §

w7 F

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

wl(mmﬂmﬂkﬁﬂﬁmt

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

T et @ & & g qrawnt & 91,
86, 81, 79 4T 92 W WIST EU IAW W
grErwEt # artst w7 sy 85 o0

ey # 38 et sty frdy
l. 83 2, 85
3. B 4. B8

1-B-H

8.

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

sixth subject?
1, 83 2, 85
3. 8l 4, BB

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
HF ¥ 15% FAte Fem afd A 79t B

a1t i weftery # wwre ofr sl gy oy
w1 3 fm g T 87

. 10 2.-20

3, 225 4. 30

Salesperson *A' sells an object at a price Rs.
5 less than the marked price, receiving a

commission of 5% on the selling price.

The same object is sold by person ‘B’ at a
price’ Rs.15 less than the marked price,
recelving & commission of 15% on the
selling price, If both A and B receive the
same amount in commission, then what is

the marked price of the object?
I, 10 2. 20
3, 225 4. 30

g e wfd fw & 2 & o gm

arg ur fae g 0 % of e R
wftwsy wf® ¥y 2w & wform st 2
(R <) | Yufe war wfewr ow 6t R & £
g meow g e g o Aeft o e &
7wy O ¥ sy wwAfaw §) o RAw
Frewr wrmwre ¥ are # fve Ram
Ly 2

ot
r=i
= P
rel

Bl e
- e e

3, 4, =+




0. A ball rotates at a rate r rotations per sécond
and  simultancously revolves around a
stationary point O at a rate R revolutions per
second (& < #), The rotation and revolution
are in the same sense. A certain poirit 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
e =~ 2.

1

=
M e e
e e

3 e # =F

1. 7% B f S ofarst A aur B 7 s

30 97 70 H 7 % Bo ard §i e 3t

w4 & o et w7 9 F w9 8 40 9%

TAT B # SGET 40 Y% St #1 R
SESFFEaEE
el | A B

5 | R 23

S; |10 29

S |16 |27

Sy | 05 29
aeefior Rrard S Foreer 212
b 58

L. There gre two examinafi
subject which are ¢y
marks, respectivelyoiin pass the
‘course the student has to get at least -m ¥ in
total and st least 40 % in B. The following

are the marks of the students S, to §,.
Students | A a
S 12 28
8§ |10 [29

S | 1S |22
Se |05 |29

The only student/s to have passed is/are
[.. 5" SE_ 2—; SI- S_I. S‘
3, 5.8, 4. 5,

1:8-H

12, =7 &=t # % 3 v # Ay F wwen 100
T 200 TE ) wE g F A T
et arg e e ot & fier o 41 anit
 HUS T F g wfae £
I ST O S e, e e,

2. Tt o, s s A Ry
e e s 26

3. Ty sme, s s A S

4. Tort wrew war wrr R i

12. Two forest patches have, respectively, 100
.and 200 teak trees of the samie age. 'In a
given seison, all trees shed some of their
leaves at random; The daily total collections
of the leaf litter from the Iwo patches are
W toy have '

.1_._ mrlr equal means, standard
deviations and coefficients of varidtion
2. ml means, nearly equal standard

! ions and coefficients of variation

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

variation

4. dil’ﬁ:mm mi:ans ami Sttll‘brfﬂ!ﬂ devia-

vatﬂ#nm

Wt s s 2
15 (BR3 2. 12}
3. 137 4. 10201
13.. Which one of the following numbers is a
prime number?
. 183 2. 121
3. 157 4. 10201

14, uTH (= ) srlter, € wat o it o
T % iR e e zaiar 2



Opening  Clojing  Highest  Lowest
dateprice dateprice  price price

[ el May T dune

IR A WYE F4 FAant

I sty e 90 75 & arfie At ger

2, sfawaw A A A 7 AaEiiE
St 9 ¥ e A Ay

3. o WE e A A AT A A
Pt & et 5 = F waifivs iy
ot

4 snmffamgmorEsoFHaas

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

80 -

75

price
] Apdll B May T ume

date price  date price

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 lie between 70 and
80

15, #rETH sy Ayt g 0T T §) S

6.

Franfarat A, B &= ¢ & Fesdt = &1 Ty
g 7 o ey 3 Bee S

A: AT gEt

B: & W qEe

C: #1 wrer

afE A B 7397 C o # Ty v e g9
a5y

I AT A e
2. e AT iR
3. =% qET AR
KILALLS
A traveller to the town reaches a crossroad.
bpon asking residenis A, B and C for
directions jo o certain destination, he gets
the fﬂllﬁwﬁng TEspOnses
Az turn Tefl
B: do not turn lefi
C: po straight
If only ene among A, I and C is truthful,
the traveller
1. should go left
2. should go straight
3. should go right
4. will not be able to decide between
: eoing beft orright
e afffeE T 7 W 3.4587 + 00022
™ B PN e Pt
Fre & & i ofoom & aufe = A
Z9raT &7
I, 34567 2. 3457
3. 346 435
The valuo of a physical quantity is measured

to be 3.4587 + 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




17, 3 e A st A Rt w2 3. Inthe north-castern hills
T % Fwe wfrsgE wwer 3o agr a9 § 4. Inthe Mimalayan foothills
WA & 1L
1. st o R 19. TF g $1 § cm TAT 6 cm £ 3T FHEAT
3. m;ﬁm‘a@gﬁr 4. e TR & | om 7w g
' B (em &) P anft
17. The cross-section along two mutually I 4 2. 42
perpendicular axes of a solid objeet are o 3.3 4. 52
circle and a square, respectively. The object _ I .
is 19. Two parallel chords of length § em and 6 cm
. atrudcated cone 2. acylinder of a circle are separated by a distance of |
3. arhomboid 4. acube em. The radius of the circle (in cm) is
L 4 242
18; 3 Py v ams e ¥ Py e ¥t N 4. 532
AT AITHTH F ariaw e 1 Bamr d o -
; : R 20. ATEATB WE, y T FHET & y>0 F
w71 77 Fag §iv f waifes damer . /
5 For v S s e i 3

Monthly Average
Temperature (o)

ernuzinsﬂﬂﬁ
Manth of the year =~

gf2g gz uv
o HE T

. Tl R = 2P
. TRl fofeoer & : E 4, xy
18, The graph below showsth

B

rainfall and muntl'u!y nwmgc mpcrature at 20. Graphs A and B define the same relation-
& certain place in India. Where is this place ship between y and x forx, y > ().
most likely to be located?

A B

Rainfall [o)
=uJ

Monthly Average
Temperature (o)

BB - o X 0 x
I FMAMI Y ASOND The variable on the ordinate of graph B is
Manth of the year ) 2 2
X
l.  Onthe west coast 3. -; 4. xy

2. On the east coast



21.

21.

22.

22,

WRT/PART- B

TEOEEATEE  [ALOH)SIO0w] # T
YTE SigV) ®T Al & ST 9T [K()
T SAY waee] e g oardt e
2l

|, AERETEE

2. FAMMIEE

3. "temtfiemme

4, =%

The: species: that results by replacing one
quarter of  Si(IV) in  pyrophyllile
[AlL{OH:SIOw]  with AW [charge
balance by K()] is

. muscovite

2. phlogopite

3. montmorillonite

4, tale

10, #1 | & wefia s Al o sffer
AT R

I, I 797 H:0

2, b 949 Hy0.

3, 10 74T H:0

4. 107 74T H,0,

The reaction of 10; with | _i‘-faqu "
acidic mwiummnm. .Hﬁ [
-

1. |; and H}D ‘

2. lrand H,0

3. 10 and H:O

4. 10 and Hith

[Fe{COR(PPh,)| & SHosTa = S5
1. CHy' 2. CH

3. CH, 4. CH

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

2, CH
4. CH

1-B-H

24,

26.

7 5 5

T I AEwe A w1 T F,
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 Hy PO, in the estimation of Fe{II)
with K.CriO; using diphenylamine sulpho-
nate s indicater is to

I. avoid serial oxidation of Fe(IT)

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

4. stabilize K:CrO4

0,7 :

1. o€t O-0 wramg FJart O, f Ry
HTE gt &

2. 0, # #wr TF UF wEW stefteor
FHE R

3. IR mfFw ) _

4, T SR W OGREW T OTAE w0 A

0,"is

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

a stronger oxidizing agent than O,

IR active

unable to abstract proton from weak
acids

i

%6 gz whva R ¥ sl fear

areT AR 2
. a-fEt 2. [ Fer
3. y- Fwf 4. X- Faoit

In neutron activation analysis the radiation
commonly detected is

|, c-rays 2. Berays
3. y-rays 4. X-ruys
RrErEH TR 7 T 9%
Feftfoan/gams g s g €
1. Mo 2. Ch
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
w: Rl wfwety s Rt
Hram et agd

. [RU(NH; )

2. [Co{NH) "™

3. [CHOH) "™

4. [Fe(OHy) ™

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

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

4. [Fe(OHa) "™

I8e frm 1 omw s AT [CpNi(p-

PPhy)]; 39, # Ni-Ni st €t wwar 2

19 21
3.2 4.3

The number of Ni-Ni bonds in [CpNifp-
PPh;)l, complex obeying the 18 eleciron
rule is

1. 0
3.2

trans{IrX(COXPPRBI(X = BIELRr, y#T
Oy, ¥ fifa & RSt w X ¥ am
ofaffs s s adfren g

. Br>1>F=Cl

2. F>Cl>Br>1

3. F=Cl=Br=]

4. 1=Br>Cl=>F

2.1
4.3

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

10

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] (aq).
[HegX]'(aq) ¥ B, af® X = F, € 797 Br
&1, &t rafier Fraais B w5 o sepro
bt St

. F=Cl<pr 2.
3. Cl<Br<F

Br<Ci<F
4. Br<F<(C|

Consider the following reaction:

He"(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

E) z=r Soww # nvz 120 T S difiee
sz Fray zofard, 72 8

COLH

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




35.

a5,

11

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

CO.H

OMe

A ~COH
NS
M
GGRME
s
- H

36,
_COH
i[=s
Me
Freafafir sfafea & sor= ooy 7
37
/7(& HBr
= —_———-
= Ion 0°¢
I. M
Br
Br 37.
2.
Z

The major product formed in the following
reaction is

m:ﬁ

38,
HBr
0°C

bd

1-B-H

4, :
=z

Z-adda

oS s 7 o widfem
8 107" m? V=1 g~ & sraw Y wardt
P & (97 $t v = 1 o= 6

x 10719 ()
. 106 pm 2. 212 pm
3. 424 pm 4. 318 pm

The mobility of a divalent cation in water is
Ax10°%m? V' s The effective radius
of the ion is (viscosity of water = | ¢P;
e=1.6x 1077 ()
I, 106 pm
3. 424 pm

2. 2i12pm
4, 318 pm

T ¥ noanfiaw warel (x-MOs) &
Tt # & ol v d

1. mwmwmn%mt
2. A9 LUMO & s 2

3. Fa| HOMO fa: armaz &

4. LUMO & HOMO 3141 B sz 8

Among the following, the correet statement
aboul x-molecular orbitals (1-MOs) of
benzene is

. Only the lowest energy MO is doubly

Only LUMO is doubly crate
Only HOMO is doubly degenerate
Both the HOMO and LUMO are doubly

degencrate
frrefafRrm stfafie ¥ o= qmy 7o 22
Clo =y, NaNH,

N fig. NH3
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= 40.
3. onty |l
H:N™ N
NHz
i P |
N

38. The major produci(s) formed in the
following reaction is(arc)

NaNH;

GI\@
|
N7 g NHy 40.

NH;

-
sfow )
HaN N
NH2 41.
e Y
-

23
5

! 2.
3 4.

[ W

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

e
s
bl o
=

1-8-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- warefteger -1 3 wrE o< E-
AN 3- B < B9y .1 3- 2ré

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

The correet order of reactivity of the

following dienes towards reaction with

maleic anhydride is

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

2. E-penta-13-diene < E-1-chlorobuta-1,3-
diene < E-|-methoxybuta-1,3-diene

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

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

FeifEfe arer & 556 A & e B
AT st g R 2

R
A B R

II. IME
3.-Cl

2.F
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
a8, & 4. OMe



13

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. 2 N~ SOMe /@

42. The major product formed in the following

reaction is |
K /Q\ % D-u
E’ﬁﬂ 3 ol
N~ SOMe

" | " : e /O\
| “Br 8
CoM * B

.-"’ OMe A B
|. FTHMAT (AHEY)
_COxMe 2, TAFEimT
b\ 3. sfafEET By s
2 N 90Me 4. Wl

MeD \
MeDC

f \

1-B-H
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44, The relationship between A and B is Me

H H Me
e, !
H H H CHs Me
B

1. Homomers (identical)
2. Enantiomers Me
3. Diastercomers Me o

4. Conformers 3. e
45,  Fretafie soop ot wraffis =amdt s 3 uﬁt

1=
j‘/g
£
5

46. Mﬁ%ﬁtﬁn A ¥ HIO, ¥ 2
gEwTT § afhfrar Wi i
A AT wEETTSE XA 81 A ) e 8

I

=

45. ‘The most swmble conformation of the H=T—H
following molecule is CH.OH

= "Me
Me CH,

1-B-H



16.

47.

Reaction of deoxymenosaccharide A with 2
equivalents of HIOy afTords propanedial,
formic acid and formaldehyde. The structure
of Ais

CHO
1. || H—1—H
H——0H

CHO

Fac/'*j\m

1-8-H

15

47.

49.

The major product formed in the following
reaction iy

PL-PL (undivided cell)

A
MeO OH electrolysis

CFy

) ”:,Eioj\‘%w

| s A ove
CF4

CFs

r F,DUQH

J\j\
A,
FiC7 S OH

Frgafafa & & B s ¥ P o

AT o s W A £, T 2
I. H; 2 Li;
3 Ny 4. Fi

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

the following,

I Hs 2. Liy

3. N 4. Fs

afx vw sfufaar § sefang sl i
wizar ¥ 791 ¥ sgawATrdt 2, 9 e
g

I 0 2.1

3.2 4.3

If the halflife of a reaction is inversely
proportional  to.  the square of the
concentration of the reactant, the order of
the reaction is
1. 0

&l
32 4. 3




50. U FgATRo afwfar F g

Sl

({N)) T THAE ¥ ITHET A9 (P) F g
A2

1. (V) =-;‘P 2. {u;=$
e {m=;} 4. {m=§

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

M) == 2 (M=
3. (N) =,i, 4. {N) =_Pi,

staw | # B AT = st 1§ BRo

oreAt & iy £

F=T | waw 1
P | ety || w
Q | sewrEremsite | i | et
R | sifEare il | afesftEes
S | ewaTwsTASA | iV | s T

- P=i Q- R-iv; S =iii_
L P—iv;Q—-i; R-ii; 5— il

¢
ﬁ

Column | Column 1
P | Dichlorodifluoro-| i | Anti-
methane inflammatory
Q | Sulfadiazine i | Insecticidal
R | Cortisone iti | Antibacterial
S | Hexachloroben- | iv | Ozone layer
zene depletion
I P—ii; Q—1i; R—iv; S—iii
2 P-iv; Q=L R=ii; 5—iii
3. P—i;Q-iii; R—-i S=v
4. P-iv;Q-iiiR-1; 8

1-B-H

16

5.

frmfafem & & 22 4@ fas =7 e
Rt foaw 7 fawmfin = 291 2@ £ 3

2

|. ERETwY
3. =H

2. Wiy
4. Farigwe

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

I. Helmoltz

2. Gouy

3. Stem

4. Debye-Hickel
Hf & 5 B F=am oz=t @

AT T T 8 (SR T

=feear | war 2 % wey Fit gfegr v g
ar r; §)

Loy= (e-r:.fﬂo T g"?‘lfﬂu)

2. = (/% — g Ta/%)

3. = ee/%

4. = g im0

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

1= (7% 4 g~7iles)

2= {E""rur"ju = g."rifﬂll]

3= e

4. Q = a=rig

Az WA o % B ow e fem d
Freon s fr gt %%.agﬁmﬁ-

1. W% emd T

2. g HeaT w

3. P

4§, IrTHT

Nearest neighbour distance in a crystal
s,mmufsidef:n.glhaiﬂ‘%in

|. Face-centered cube

2. Body-centered cube

3. Trigonal primitive

4. Primitive cube
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S5,

21, wart ¥ uw Fofty ate § @iffm m
R FsmEImsAon =8 # T A
|7 E
n [
L i 1 Sami
4h* zh?
X o 4, .E;
For a particle of mass m in a one-
dimensional box of length 2L, the energy of
the level corresponding ton =8 is
{, e T
" pmt? T AEmiA
3. 2 i
* i = m‘j
i & & HCL A9 DO & A s
g _
| Hel 1 st bl g g sl
W et e _
2, DOt stivar HCL £ F AT F1
aME . 4
3. HCl s w1 99 A & DCLF e
1 T EATE
4. HCl ¥ st DCI FT R FSHTT
Hrar AT 8
The correct statement about HCI and DCI
among the following, is
1. DCI has a smailer 2
than HCI —
2, HC! has a sl
than DCI :
3. The force cornstant
“half that of DCL
4, The reduced mass of DCI is smaller than
that of HCI
e TET s fa A 300 K w9 2
atm I 600 K FAT 4 am F gfeafy e
Ty &, T Sy § e i 8
Al P
3. jRIn2 4. ZRIn2

1-8-H

S/06 CRIE/19—1BH—2A

17

87,

5,

59,

60,

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

3 L _
1- ERInI 2. ;Hlﬂ

7 5
3. ER In2 4. E-R In2

o wnfers Frra & SAa JEET
I *Fy= Ds
2. %= by
3 - P
4. *Fe= "Dy

The atlowed transition in an atomic system
Ry = 7Dy
JF‘_ =¥ 1D:_!'

3F4 - 3]3,‘

il

sTEaT S i AWty At ) FE A
.2 2.4
3.6 4.8

The total number of symmetry clements in

diborane molecule is

1.2 2.4
3.6 4. 8
wsﬂﬁsw% 398 'y, faEm wiRE

Sl=1RE=120 oz giay £1 2’ T SlEE 7T
BT

I. 0 2.3
3 6 4. 12
A physical observable. 'y, appears with the
probability distribution gl=i2x=320)_ The

average of "x' would be
1. 0 2.3
3.6 4,




6l.

62.

1-B-H

18

(A) FXeO(OSOLF) (i) Hinear

WT’P ART- C (B) FXeN(SO.F): (i) pyramidal

. (C) XeO, (1ii) T-shiaped
il sl | inn LB

Y R A % i vt [r?]r:f;f{m_-m. {Qﬂi}iﬁg}ﬁii}
sk & Pl st o e Sifew 2. (AN}, (B(0), (C)-=Cii), (D)-iv)
AT 5 e o fw ¥z Ry & 3. (AR, (B)-(0), (C)-(if), (D))
CMn"Sogm st gy aar fad=it trans{CoLClen),]" (L = NOy . NCS, 011 .

avﬁasrﬁrﬁ ) CI) & 515 e = qfroms o 32973 (A)
D. Ni** & siger offor are Fe 2oty £ &1 W I (A) F cis-TTaT ¥ T B
“'ﬁ-"ff“"'i 1 it B w7 s vt 8,

I. L=NO; <NCS <0OH «<Cl

L ACTD 2. L=NO; <ClI <NCS <OH
3. Caar D 3. L=0H" <Cl =NO, <NE§
4. B,CAUTD. 4. L=0H <NC§ <0l =NO,
Consider the following statemenis regarding 63, ydrolysis of trans-[ColL.Cl(en )]’
electronic spectra of high spin cém[."l]cﬂ?_ (L= NO; , NCS, O, CI ) results in &
ATV li'.'l?_ll'l‘lP'l:le.‘..'. exhibit one sharp band. p‘vq@pcl (A) The tendency to form e
B.Ca™ and Cr" complexes exhibit fwo isomer of the product (A) follows the order

broad bands. N 1 L=NO; <NCS <OH <)
C. Mn™' commplexes exhibit a series of very 2. L=NO: <CI < NCS <0l

weak and sharp bands, - ' 3. L=0H <Cl <NO, <NCS’
D. Ni** complexes exhibit three braad bands. 4. L=0H < NCS <CI' < NOy
The corréct statements arge: . e _
I AundC 64, ﬁmﬁﬁa%ﬁﬁ#mﬁml,ﬁ
2. A, CandD ANEE, an
3. CandD e w ey a
4. B, Cand D (IY NG5 HAgCl — K+ AgNO,

J (i) NHBt ©KNH; — KBr + 2 NH,
At s Pt (e =il 5 (i) Fe(€O); + 2¢” — [Fie(CON]" + €O
afe 7o s R & L ), (i), 1 i)
S i 3. (i) 7 (i) TR
(A) FXeQ(OSO,F) . (i) 4. (i) 74 (i) I
(B) FXeN(SOF): (i) Fedfrst ]
(C) Xe0, (i) T-smgfr 64, Among the following reactions. those that
1 are feasible in liquid NI, are

(D) XeOF, (iv) At (i) KNOs + AgCl — KCI + AgNO,

L CAX(i), (B)-L), (C(H), (DG (i) NHBr + KNHy — KBr+ 2 Ni
2. (AM0), (B, (CHi), (Div) b e ~eshale
3. (AGV). (B)-), (C)€ii). (DY-(iii) b O i :
4. (A1), (BY-(iv), (C)-6iiy, (D)) L .ﬁi‘aﬂﬁ]m n““l‘;}

. _ 3. (i) and (iif) only
Match the appropriate geometry on the right e e
with ¢ach of the species on the left: €11 Ak () ol

$/06 CRIE8—1BH—28



65.

6.

19

=T BrF,y 7 Sniy TT Aul 31 SFT-377
g e el g & wer

I, SnFs" 5491 BrF,'

2. BiFy' 79T AuFy’

3. BeF, F99

; 1 67.
4, SnFy" 74T Aul’y
The cations formed upon dissolving Snly
and AuF; in liquid BrE; separately,
respectively are
|. SnF;" and BrF;"
2. BYF; Eﬂd ."Lu.l.lef
3. BrFs only
4. SnFy and AuF;’
Frefafas afafimsi o e fitm
f-:"\ et
(A} " ... 0=
p-f ok 67.
H'l?
PP, CHs
(Hy \Fdi + O] ———
W,f ‘GHs

Consider the following reactions,

Py

ﬂ\ /BI'M'-'H: _L
1A me -
Phyy
i#) ?Fn‘"ﬁm1 §CH ) e
mip” OH
5] - _{:' + HCmcHy —*=
Ly

The reaction(s) which will NOT produce
ethane ps a product isfare

1. A 2, B
L T 4. Aand €
NO forre= 1 g fAwr, arg 77 e =l

% wx Foafafis @yt (ffr s== )
7. fme Fifem

AL [IrC{CONPPR; L(NO)]

B. [RUCIPPhy NO )T

C. [Co(NCS){diars);(NO)]

“ﬁi dlm - {_I*{_ME-;%S]:CﬁH;
0, [CHCN)NO
fr s ® NO R dfEE FEET

T aff efim acfi 2. 32 22
|. A4l B 2. CTqTD
3, D¥FET 4. B¥FEA

Donor mode of NO ligand depends on
mietal. Now consider the following
somplexes (in gaseols state).
A IREICON PPy (NOY
B. [ﬂmm:hﬂ'iﬂ]ﬂ
C. [Mﬁmmhlﬂml

whmd{aﬁ o-(Me:As)CaHy
D. {CHCNRNO)Y'
The complex(es) that do NOT exhibit bent
NO coordination mode isfare:

. Apnd B 2. Cand D
. Donly 4. B only
T TS (A) T i AR KSCN

F gfafay F08 G /T I T T (B)
AT §1 NaF ¥ 4257 FT F%A7 544 9%
e T T A (C) # gfafEa g
ST 1 A, BAET C %7 ufEEian

1. 6q; Fe(ll), [Fe(SCN)(H:0)s]"

4T [Fe(H,0)ef
2. aig. Fe(IT), [Fe(SCN)(H:0)]"

4T [FeFy]’
ad. Fe(I1), [F(SCN)(H0);] 74T FeF
4. aq. Fe(IlN), [Fe{SCN)y(H,0)]" 74T FeF;

':.!J




68,

69.

69.

20

An aqueous solution of melal ton (A) gives a
blood-red colored product (B) upon reaction
with KSCN, Upon dropwise addition of NaF,
the complex tumns to a colotless compound
(C€). Identify A, Band C,
1. aq. Fe(ll), [Fe(SCN)(H,0)]’

and [Fe(Hi0). )™
2. ng, Fe(ll), [Fe(SCNYHLON ]

and [FeF,]"
3. ag. Fe(ll), [Fe(SCN)(HL0)%]" and FaF;
4. 1. Fe(IH), [Fe(SON(H,01] and FeF,

wE Benmrarer BRGRES (rap) s &
HE9 F MO 90w 7 F99 o-aHT W
e fifm d sofdem 3 seaft =g
CAL

L daAUTdL,
3 dy pTUTd,,

L

2 d‘,ﬁﬂ_@

Considering a-bonding only. in the MO
diagram- of & metal complex with trigonal

bipyramidal (TBP) geometry, the d orbitals
which rematin non- hundlng.m:

l. dyyandd,, 2 dyandd,,
3 diyeand dy * ﬁz%a&-

IR'-'nCI:CG}nJ =T & fom
et 3 4 o

ed;w#wﬁ Ruqﬁf#cmg

L. aybeward
2 o4 7YT b
3 abFaTe
4. a, bEaT d

The correct statements about [RuC(COY,5]

cluster from the following

() it is an 86 electron clusier

(b i ise efoso structure :y_p_:

(e} its shape is capped square pyramid’

(d) carbon interagts with all the Ru conters
in the cluster

ang

1-B-H

71

.

. b, candd
. aand b only
. a,bandc
.8, bandd

Frefafar afifen & sl os
Fftve T £ ST &
[Fe™Ca s HTHMOON] + PRAy —

e Lad nd —

[Fetn C e HEE=0ICHCO KPR

A plausible structure of ithe imtermediate
invalved in the ﬁ:rllr.rwing reaction

[Fefn CaHsHCH O] + PPhy ——e

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




T

T2

73

3

o™ F{ij

PPh3

areTere R TRERER F Ao § e
'Ht.a“i:l i““-! AT AT h‘
1. MesSiCly, MeSiCl mar MeSicl,
2. MeySiCly MeBiCl; Tar M&SiCl
3, MeSIiCly, Me;SiCls 79T Me;Sicl,

4 MeSiCly, MeSiCly 797 MelSi

In the:synthesis of puiydimﬂhylﬁ}m'ﬂh:
chain forming, branching and Wﬂ&
3. MeSiCly, Me:Si

4, MesSiCl;, MeSi

2, 24,2882 797 126

3. 20, 50, B0 79T 184

agents respectively, are
ﬁ ﬁﬁ : 'ﬁ' ﬂ' L T ~ d
4. 28, 50, B2 74T 180

1. MesSiCly, MeySiCl and MeSi

2. MeiSiCly, MeSi nd M
s £ A en £, 7% &
1. 20, 28, S0 747 126

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

24 28 82 and 126

20, 50, 80 and 184

2%.50,82and 180

= Lt —
B i

L L

21

74.

74.

a

T6.

AR ST ¥ A e e g

{. 7 P wvay F Ay o i 2

2. saeft snfRen, FggraEmiET

3. oy P ar: g A e T
il &

4. s For st ATpEEa (No/Ar) F1
ArALTEAT BT &

Incorrect statement for amperometric fitra-

tion is

I, itisbased on measurement of diffusion
current

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

3. it does not generally require an indicator

4. it requires inert atmosphere (N2/Ar)

ATIETET Pa4s0 F Ao § T weEt o

A,z Faftzdim, s Fvg  aufaa §
nqﬁmﬁﬁmwmmﬁ
. saire{uummqﬁﬁ?w

2.M €
4, FEIA

Consider the following statements with

respect to Cytochrome P-450

Itias histidifie soordinoted 1o iron

It is a membrane bound metalloenzyme

"It tias Fe(ll1} don in the resting stateof -
the enzyme

The correct statement(s) js/are

. AB 2 A C

3. BjC 4. A bnly

Fr=fEtm wrme stafasd @

HETAATER By e # B il

A 1.2 forer

3. CO. FT FoaTa

C. F=At & FAT=E

D, ETTHTAT wEpree 7 T
HERITFITEE
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76.

77.

22

104, C D 3 .E,B,QWFF
3. B.C#a% 4. A Fue

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 correct statement(s) for co-enzyme By,
isfare

1. -AE D
3. B, Conly

2. AL B, only
4. Aonly

B i 3 PR i wf v g

(1) "B *r anr ''B Ft i B
i greft 2

(if) B-H 797 C-H swa=at £t s uw
e F ffim € _

(iti) "' B £t =i B 7 = i

e s s g i & 7.

(iv) ‘B’ A AR Nu’m‘l% L
i 0% NaB(OH), Frefir
FATE

. Gi) o i) & AT

3. (itiy A iv) 4 U

..........

(i) The polaritics of B—H bond and C-H 79.

bands are apposite
{iti) Cross-section of neutron absorption
for '"B is much more than that of ''B
{iv) B reacts with boiling aq. NaOH
salution to form NaB(OF),
are
I. (i) and (iii)
3. (it} and (iv)

Frefarfre & & aft swmimedt o 2fim

() LiClo, F s LiF sw # Afiw
i 2

2. (iyand (i)
4. (iyand (iv)

1-B-H

78.

(i) Na #t Fmar & Li 7 7% 300
fraa (E°) sfts s £

(iff) Na'(g) T sar Li'(g) it s=9maw
oy oA

1. (1)@ (i)

2. (i) 7 (i)

3. (i) 7 (i)

4. (iil) ¥

Choose the correet sfatement/s among the

following: ' _

(i) LiF is more soluble thuy LICHOy in
water,

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

(ii1) The heat of hydration of Li'(g) is
greater than that of Na'(g)

1. (i)yand (ii)

2. (i) and (1i)

3. (iiyand (i)

4_1(iii) only

Feriefa # 7wt ot v qf

(1) O:F, % Rmer S 0" 2

(i) wr: wEre e v) Tt

N0l s & sfafear s7% OF, s
favss s &
(iil) HuS 7 OuF, afysfra srafas &t ot &
e (D (i) e
2. (i) i) T (i)
3. (i) 7T (i)
4.l ¥

Chaose the correct statetrient(s) among the

following:

(i} The dihedral angle in O4F; is 0",

(ii) OF;is gencrally prepared by reacting
Muorine gas with dilute (2%) ag.
NaOH solution,

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

. (1) and (if) only

2. '(i). (i) and (iii)

3. (i) and (i) only

4. (it) only



0. #zfriafigan s 9wt

b IMr(HL 0N s el =
s [CoHO) ) ATy

2. IMn(HO%T Y Moieres =
o [Co(H,0)]": g

3. IMA{HLONI Hobiersat =
gt [CO(H 0N ATy

4. [MOCHLOWT fored >

Pagiat [Co(HaO) )"+ srTTrdiva

80.  The correet set of information is

Lo [IMo(HO% " paened =

Higie: [ColH0);]": Paramagnetic
2. [MACHLOYT oeeryer >

gt [ColH,0%]" 1 Diamagnetic
3. [Ma(HLORE': pienes =

s [CO(HLO), ] Dismagnetic
4. [M(HON] P =

s [ColH 0} ]2 Paramagnetic

81, =l afafia oo e 2

81.  The major product formed in the following
repction is

S
A

N
!

1-8-H

82. Fmafafes s om e g

[ ©OH 1 NOGI pyridine
G. 2hv

3. H;80,

The major product formed in the following
Iinl T-m i_g

OH 1. NOCI, pyridine
: 2. hi

3. H:50,

I OH




83.  freafafim st aaey § Gl o=

IEME ATYTB
1. By
2. -BuCH LDA

83. The major products A and B formed in the

following reaction sequence are

O 1. Bra

2 +Bu0K

LDA

A — -

1-B-H

24

e

2. i,
- O
: Br
Ne!
B3
cyoiootin-1 2-dens
1, '
A= B=
A Br N
cycioocia-1. 2:diene

84. Ffaiae wey wffrar e per s 2

84.

L NaBH,CN
o) pH~4 .

The major product formed in the following

reaction is

H S0 NaBHCN
Cm ~w
| y —OH




gs. Ffafim sthfen s i frfe

s BT ST B

‘JVM 807 THE-Eher

Bl EHEMT

e B (M)

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

—_— 50 ¢, THF- Ethar -

CHy=CHOHD

1-B-H

86, Fretafay stalEr seEe ® 1T 377 A

T B &

. 2PhCHO

1. NaCN
ZMnO; |, NeOH

'I.IE*"' = | Pl Be- .
el v DA

! il
3. A= im B= j Ph
R HOY \E
I;*': | B= “ﬂ:Fhl
' HOLE™ “Ph
86. The major products A and B in the
fallowing reaction sequence are
1. NaCN
- MnO; NaOH
2 PhCHO A — —=




n .
L[ aa F,"'J.I\ﬂ/p.,, i M ‘)&b
3 =T
o
2. | A=z 8-
mj‘cn Hm‘ﬂ‘m
3 Az | Y Be Ph
F‘hj\n_ﬂ Hﬂj\E’
4 jYFh HD on
F s j
P I u,ciph

87. =T (PhCHACH,) ft 1Br & sifafien
HTFATHS FATAAET A () T47 B ()
1 freor 3= & B v ' NMR Frgs
1T R 65,17, 3.55, 3,15 79T 2,00 ppm
W, d7 frst § omrg zufar &, R
T FATFA 2:1:1:6 21 A 747 B F] AT
T E
1. 3:2 2. 44
3. 21 4. 31

87. Redetion of styrene (PhCH=CHa)
HBr gives & mixture of regioisomers 4
(major) and B (minor). The 'H NMH‘.
spectrum of the mixture shws
signals, amongstyotie 3.53,
315 and  2.00ppr
integration of 241 1.6, réspactiv
molar ratio of A and Bi
o i
3 2l

88. A 1 RBfEf ¥ fu sffms & w5

T A

1-8-H

26

88

1. {I}n -Bull,
I (\5 (iiy L}\,.Hr
s’J\ 2. HgO, H,0
1. (i) n-Bull,
2 (j (i) ?>\/\_E,
s 2 HGO, H,0'
{if) ﬁc%go
il
3. b\/\ﬂf =
2. PCC
1. (i) n-BuLi,
4, (\j (i) ?}"\.—; .
5 2. HgO, H;0

‘The correct sequence ol reactions Tor the

mﬂoﬂ of A s

=~ "CHO
A
1. (i) n-BuLi,
' g'J\ 2. HgD, H,0
0 B
3 (‘j ity W\'Er_
s 2 HgO, H:0
1. (i) Mg,
; (i) HCHO
% %}\'/\Br 2pcc
1. (i) n-BulLl,
4, (\Js (i) Elb‘\-ﬁ .
s 2 HgO, H0
= 1
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.
g0, Preffn sfafwrd § A 797 B F [
e § 3|, B= @
COzE
CRYCO0H CFaCalH A :
" Thecom R=Ph il
R :
4. B=
[ T oH 1 i :L
i = COEL J

on, Preffrs afifen w1 ger IR 2

i 1. BBr, HPNEL
[Z ﬁ—-“ﬁf‘:‘gﬁuﬂi 2. PAiPPhyly

1-8-H




91,

The mujor product of the fallowing reaction

'ﬁﬁ:ﬁ%ﬂﬁﬁﬁrmﬂé‘mﬁwmt
IR: (v) 1685 c's "H NMR: & 7.840d. 7= 8
He, 2H), 7.60 (d, J
7 He, 2H), 318

(pentet, J =7 Hy, 3 u;a : E E a
36, 45, 128, |3u | 335457 197 ppmi EFMS:

—

I 0

1-8-H

92,

The compound that exhibits Tollowing
spectral data is

IR: (v) 1685 em™; "H NMR: 5 7.84 (d, J =8
Hz. 2H), 7.60 (d,.J= 8 Hz, 2H), 3.65 (1, /=
T Hez 2H), 308 (1L J =T Hz, 2H), 225
(pentet, J = 7 Hz, 2H) ppm; "€ NMR: 6 28,
36, 45128, 130, 133, 137, 197 ppm: EI MS
milz: 200, 198(1:1), 185, 183 (1:1)

L
2,
v
|
®
1. HyC=CHCO, Me
DABCO {::atalrﬂ:
2. BnNHz

Gl




CO,Me N ——

92, The major product of the following reaction — @i _ :
sequence i s o= C’R—;;
@}—{] N o

_~_CHO 1. HC=CHCO Me
/@’ DABCO {catalyst) _
) A : - 4, e Y
2k sope - Ofa,

f 93. The major products A and B of the
COMe following reaction sequence are

@ DMF.
o

POC (1 equiv)

93. =l afafar oo  ae7 somsA
47 n_g




94, Trmfafe affear s sy seme §

1. LDA, -78 °C
‘MesSiCl
20;.. MNe __}4

then Hy0'

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

A _Et —— A +ECOM
HO ' ﬂ\g

El -
o o hv
3 & — = B+EOH

1-B-H



NO.
10 G, 0K
CHO oo
q .Hﬂg o
A O, - OO
N &

e Fet F, 3wd aewen
diluite KMaO), ;
kelo-lactone
thein Crds

96.  Structure of the monoterpene A that

undergoes following degradation is

dilute KMnD,

keto-lactone
fhar Gy '
alicaline KMno,
het HCLG 2

1-B-H
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L

OH
97. Ffafafa sfifen amw % T
TUEATATBE
1. Me;NH, HOHO, H° NaGN
2. i, NaOH g .
2 NC OH
T 0 NG OH
a2 A= & B=

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

%

1. MegNH, HCHO, H' NeCM

2 Mef, NaOH




NC_OH

(&%
ér»v

L

98, Fafermfa afvf seEy Faer 3 A
T BE

1-8-H
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98. The majot products A and B in the

following reaction sequence gre

j:i_ Ma;CuLl N

ibae

A -Al

¢ B= &
H ‘OH
OH
OH

= Bﬁ ”;E

99, Taeafarfarm sfafiy &1 wsr T

1. LIHMDS, TMSCI
then A

Q)!\/Ph s
z

2. PhSeCl
3. Hs05, A




i
R
=

-

L
"

99.  The major product formed in the following

reaction is
0 1, LIHMDS, TMSCI
Ph then A
?\/ 2 PhSeCl
3. H:05 A
o Q
Lo S P |

cgph '
0.0 4

3. E}I:,, 4,

100, Frefarfirs sfafima % g Jeamm A 791 B 3

1Low, THE, Ht*C
A -— =

W ECHD Pl

Lla =8B
LlA=8B = p - Et
e
3 - 4
A . n«uﬂ B-'= thﬁ’“a
o Mz
4 o
A= mj\r‘ﬂ a = Ph.j\f.rﬁt
bia o

g 1"B.-.IH- .
5/06 CRIEM9—1BH—3A
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100. The major products A and B in the
following reactions are

i, LDA, THE, 78 °C o
© LEICHD

|. Cy4BC, TEA
——

. EICHD
| OH
A= B = E‘t
Me
2. OH
A= B = p £t

i 3 u o
R A= Phj‘fih WJ\(\E

Mo ]

I o

i'i' mi(\a B = @

wmﬁﬁﬂ CiEisecarau lECIE 2 )

ATHAT 7T T 24 S S AT £
M-'k{cnﬂﬁlzmmnﬁ (Ml

gn;-.;ﬁqsr AT TS THAET A

s mize §, 7 agefiw &ufw

(N)y ST 2o §, am e

1. ANy = 2[M1Gke

2. AN = 2[ Mkt

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

4. (N = 2[M]het + 1

101,

The reaction rate of a selfcatalyzed
palyesterification reaction is given as

— SICO0M _ . {COOHT*OH] . If [M]g is the
:mtial concentration of hydroxyl und
carboxyl monomers, then the degree of
polymerization, (N} is given by
LAY = 2[M]Gke
2. (N)? = 2[M 15kt

3. (VY = 2[M13ke +1
4 (N)? = 2[M]pkt + 1
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102.

103.

103,

104,
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o Bamarmg e Bem (a=he
ca=f=y=90" % v Fafafa §
iy A L A R

I $in%0 = 22 [c2(h® + k2) + a%e?)

-~ 3 - . .
2. sin®d = 2 [cA(h% + k) +ate?]

3. sin*0 = %{uzaﬁ +kh) +e)
) a3 ! !
4. sin*p = prd L o R
The correct relationship among the follow-

ing, for a tetragonal (a=b=ca={=
¥ = 90°) crystal system; is:

105.

f FL :
- S0 = 22 (A + ) + 6P

2
4a%ct

Ind

. sin®h = [e2(h2 + k) + q248]

fad

. sintl8 = %‘Eaz{hrﬂl- k) + c:'ﬁj.:
4. sin®0 =2 (K7 4 k2 427,

fx o fae e & R :‘ 03
V @ aE % 0.6 Va2, A B
sraed & o ommr SRR AW s

(inke) Bre somr S & & (R
0

ST O & =
S,
4001

F
X EF.EH

F
3. ﬁ.lﬁ

If the overpotential of an electrolysis
process s increased from 0.3 ¥V 1w 0.6 V,

then the ratio of current densities .(_'ln-j-_:%)uf
the electrolysis will be equal to (given
transfer co-efticient = 0.5)
& F ¥
l. ﬂ.SE 2, 0.05 —
¥ ) r

3 ﬂ.lﬁ 4. 001
2 §TAT NaxS0, ¥ Basw ¥ owmbis
fwrs () =1 e smafas wfiar qors

1-B-H

104,

106

() & = § B wwre st s §,

we

1. 1"+ 5RTINZ + 3RTiny;
2. "4 3RTIN2 + IRTIn yy
304"+ 3RTIn yy

4. 0"+ 4R Inpy

The chemical potential (%) of a 2 molar
Na,S0, solution is expressed in terms of
mean fonic activity co-efficient (. ) as

l. 4"+ 5RTInZ 4 3RTInyy

2. w4+ 3RTInZ 4 3RTIn Ys

¥ #ﬂ + 3RTh yy

4 u" FARTInyy

co % Fom dﬂpt-{- = (Bp4y — &) TET
(v +1) & wex e S T
mr &, FEwr e —14om™! Far SmET
2170 cm™! §1 CO 1 fauram F=t (em™ #)
WY 6 & e i & co o
e A 2, Pl st f afraf
. 7

= (1 Do~ (42 0=

1, 42044 2. B4088
3. 168175 4. 336350

. The: Birge-Sporier piot between 4G, ;) =
&+

(Eyey — £,) and (v 1) for CO is a straight
linewith 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

£y =.(u +i)'u]+(zr+i)lr,,m (0 zﬁ—p-‘,ﬁ

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

T 275 A0 W 3 e EE
E(a) = (a® — 34)/6

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

S/06 CRIE/19—1BH—3B
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106. The L}nﬁrg.}f lunctionnl from a trial wave 4 }2"11--;}&‘1'1""%1'3
Afunction is . 3 &
E{a)= (f.z 3er) /6 4. B L ﬁxﬁ
The variationally optimized m:rgy is '
1 § . v
e %= 109, The highest enerey m— moleculir orbital
3. 2 a2 for the allyl system is

1
L En+sttsts

107, s qvsrm i F n et s i

w8 & ‘-s_ﬁﬂ"ﬁli'

1 Hla)p(e) +a2)f)] 3t -t
2 W(1ER) Vi

3. Ela(a() +BIAR) b @ T T ks
4. &(2)p(1)

110, TR EreEEe TeAT 3 v smrarefige

I07. A satisfactory spin wave fundtion for an Fta ﬁ,.rle‘f:(z 20— 1) %

exeited heliom ftom is

i %1“51311{2}4"?[3}15’(1)] aifdfem & gaz fm @ T=d o0, LA
2. a(Dp(2) hr & FH
3. Sle()a(2) +B1AE@)] | 102:2,0 2. 2.1,
4. a(2)p(1) y B 2,0 4.3, 11
108, 110, An tinnarmalized wave funétion of the
hydrogen atom is given by

#F'{?i(&x:esz B==1};
‘lﬁ; m;qmmunw numbiers, #. [, and m,
associated with this orbital mn..._rr:!ipl:ui\'tl)'

l. 230 e ) 1 I
3520 M

108, Fa_n;li.rrmr mal T R e 5 DDy =)
translation, rota = e
(T==,) follow ratio: f&#m:ﬁwﬁvﬁw ﬁ'mmﬁrg meE
Lokina+3: 2. 3:'1:1 G |E | Gz |0y | oo
: 1 JI"1-| I l I [
L & 3k B3 v T T [ B
By |1 =1 |1 |-
109, TfFm fwm & B aEae s W on- By |1 | =1 |-t]]
wrfise arfEdea " g
1 o i = i
| T ‘|'511+EX1 3 B, b
< i’fi-%ﬁh

1-B-H
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112.

113

The m-orbital py +py —p3 —ps of cis-

butadiene belongs to  the Irreducible
representation
Gy |BE | G |ay | oy
Ay 11 | 1
Ay |10 1 =1 [=I
By |1 [=1 |}V [=1
B (0 [y =
| R ¥ 2.y
- B 4, By
Gy P 0w ¥ A1 Fovr 1 Fre 3.
B Berft ar w2 grar &, wwdt den §
G |E G Ty Ty
r E] 1 | 3 4
1541 226
3, 3 44

The number of times the Aj representation
appears in the representation F of the
point group given below is

G

-
laid

1.5 Taar 7.0 T % Fafiw a1 & o g
F1 a9 9¢ 3AA are et § ssw
Ft et & Al wwen N AN E IS
AW #1 (v bk, T FHE WTET AT A0
Fraar a7 ot &7 ATy &, we iR &
AT Tt & Fares o 9 | F At

Foeay s o 1)
I 5.5yf/kT 2, f—‘-,-n KT
3. ZyR/kT 4. BSYRIKT

1-B-H
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113,

14

4.

135,

-;- "H 1"1-2
E?..isiﬂ In2

The populations 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 (y. 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, 85yR/KkT
at uw-menrey &6E A war B s S
UETHAl § WO T (S5, — Soa) T
Rram oz (R & & A 5= =26
aﬁﬁmmﬁmﬁvﬁr# )
2. Rin2

4, ER In2

11"1'@ Eﬁﬁhmncc between  sfandurd  molar

mlﬂ of two mono-atomic gases A and
B {Sﬁ ~ 5%hg) ata iven temperature is
(given ﬂ'mi the molur mass of A is twice the
malar mass of B)

3
3. 2RIn2

2. Rin2

T
4. ER In2

P——ll+-—]

TR B A AW S & annf e R

giafrw F=t # B, U = Uggen; 37 39T,

TwE

WG, e =
—gre -

3’- ""‘T'H_B 4- T’;-E
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I6.

6.

LT

A norn-ideal gas follows the equation
RT | B
= E:: ll + E]

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

L (5 2, 20(E)
Vi W8T Winy Ty

B ~RT

3. -P—m-—E 4. —v-:ﬁ'
(000K 7 A 7 ffrer srae # Pt &
Fatsr ot T AT FAT

(i) | A=B+C 33

()| A=P+@Q | 5s°' |
1000K 7= ¢ $t sifrers Azt R
e &

|, 62.5 2, 60
3. 166 4. 315

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

(i)
(i)

The maximum theoretical percentage yield
of P at 00K is

|. 62.5 2. 60
3. 166 4. 37.5
Fraifafir =7 o =g M ST T
1 a3 2 a2

arafeE T £
(M M+ hv— M lutsx
(i) | M +Q@-=M+Q | kglQl[M7]
(i) | M° = M+ hyg 0.2[M"|

1-B-H
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I17.

118,

st v =gee (1/1)vs[Q] ¥ st 7
[Q] = 057 3 HE 4 Bl [y TR

1. 4 2, 0,25

3.2 4. 0:8

Photochemistry of a moleculs, M, is
described a5 by the mechanism

Rate

Iu hs

kolQI[M']
0.2(M]

Elementary process
M4 hv =M
M +0Q0-=M+0Q
M* = M+ hvg

(0
(i)
(i),

The intercept at [Q] = 0 i5 4 for the Inverse
of Nuorescence imtensity (1/1)vs| Q] plot.

The value ﬂrfm is
1, 4 2. 025
3. 20 4. 08

A srefm wewe ¥, Fiaw A
HRAT (CMC) & Fe it aifgar &, 74w
Faeae ) wre AT # A a7 %
g gy A i T A R 3w
A FATE, TE 2

I, #eE srEAr far & Tt 8 Ty
e wraa st T Ear

2, AreT =TAwAT AtEaT § @zt # 7Y
famas Rt o 2

3. WrET ST Awa & wedr £ oA
T o fare off Ay & 2 g

4, werft F sreafis wfy F mve WeT
STerEAT AT F a7t 2

Above the critical micelle concentration

{CMC), the option which correctly describes

the wvaristion of molar conductivity with

increase i concentration of sodium

dodecylsulphate in agueous solution is

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

2. molar conductivity decreases sharply,
but the solution remains colloidal




19,

119,

3. molar conductivity decreases sharply
‘and dissociation into. monomers #lso

occurs sharply
4, molar conductivity increases sharply
with large loss of entropy

BT A E S AT T T B ¥ S AT H
300 K Wz ffim awime R $1 arfrm
wtere firem 39t — 1.5k mol— &1 wad da
e w05 1 By 39 (0 ) BEw
Fzan g, 922 (R=83 1K 'mol™)
. =129 2. —6.0
i —15 4. =049

When two maoles of liquid A are mixed with
two moles of liquid B at 300 K, the excess
molar Gibbs energy of the “solution is
=15kl mol~. The corresponding value of
Gibbs mem- of mixing (in kJ) is closest to
(R=831K 'moal™)

120. 2.0 519 0,(g) ¥ 7% T3 (544 wrewn) 71

500 K97 5 L9 S0 L 7% sz aar
IohATE staeTEl # watw e o &

_ raf gt (k) ) 7 ofrada fnrs B

23t
| } 5
(;R = 83K mol!; Cyyy = >R)

I —2235 2. —-125
3. -191 4. =75

120. A sample of 2.0 moles of 03(g) (assumed

ideal) at 500 K is expanded from 5 L to 50 L
under adiabatic and reversible conditions;
The change in its internal energy (in k1) is
dnsc 1o

i : g - .
i _1249 2 _6.& .(R‘ = 3-3]: K-I I'I'I-ﬂ;_T, ﬂv'm -_ E’ )
3 =15 4. =09
| =225 Y128
3. .'"%15'1 4. =75
Fﬂ'R ROUGH WBRK

addaz
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