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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 Cholce 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 has been provided separately. Before you sfart filling up your
particulars, please ensure that the booklel containg requisite number of pages and that these
are nat tom or mutitated. 1FiUis 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 your Roll No., Name and Serial Number of this Test Booklet on the OMR answer
sheet in the space provided, Also put your signatures-in the space-carmarked.

4. Yon must darken the: ith a1 hi H pen ted io Raoll
Number, Subject Code. Booklet Code and Centre Code on the OMR answer sheet. It
s the sole ri il he cundidute (o meticulo the instructio
on_the Answer Sheet. failing whi he computer shall not be ab cipher
eorreet which may ultimately result in rejection of t
answer shect,

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

6. Below each guestion 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



www.prepp.in

HTIT/PART- A

1. e & v Ry R s & i gam
1 M & oft v oA =

g0

Figure A Figure B

FaAaFT B
P B 3w R A =8
AT B A 79T B

A AdzafEs

S D

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

retracing?
Figure A Figure B

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

= W

2. ABCD TS srd 2 7 AD FT RSz O 81
AT AB HWT CD T A P T Q i
WAEA AP =ZaB a1 DQ = 5 DC

1-B-H

A P B
0
D Q C
ST ABCD ¥ eovsr oo A OPQ §
YRS T ST BT
1. 4 2.6
3 8 4. 16

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

respectively  such that AP =_%AE and

pQ=3DbC.
A p ]
°
D q

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

1. 4 2. B

3. B 4, 16

W wa arfEE afF f win o qoft

AR AT o 7 AT Te4T s A1 T E

fig A Ft g & iz B o7 % sfow oft
gt Badt &1 Fr # & werear seq ol

&

. g A fgpdsars

2. PR fRAaadat

3. Frasmiprefidayr g

4. v Ry A T v 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
stalements is true?

prepp

Your Personal Exams Guide



www.prepp.in 'repp

Your Personal Exams Guide

4
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, ﬁﬂﬁﬁ‘aﬂh—mﬂ;ﬁ&ﬁ?ﬂ'g Y L7 ty
2.3
v - 5 ty rt.'l
45" _a5°
i f b b £
i sam S AT ST & F0H
famsfmETe o % t,\*-;:
La 4.3 4
of ' . -
s ts t o t': t'u iy
2.2 5, Pt oz 3 o wafn ¥ oo Toww A e
p— =T 1 T FH S A F "G 7 e
t. 3 uw et g=y i arew g A wd & .
— aFAT & af? agv it s
1. AT F vt siftway Sae s |
3% s &
/] _ 2. w At € afirw s e A
ST ‘r\? ¥ 3
3. ¥ W A T UF ATH TAGT AT
4.2 ¢ TEaTa 1 2
_ _ 4, FEitors = d A Er
s t t, &
5. Inacity, cach person has at least anc hair on
4. Velocity-time curve of a bady 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
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T HTE F7 AT S9AT dars 1 fFom # =

airar 21 famger &% & v i A wr ot

Py sra &1 Erat A 6 afeomdt Fard

T et 21 ST e S egmt ware &

T F=T AT AT 57

l. FHAT =T FE w92 g

2. AT T HAT S d SR e

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

4. T AT FY ST Y AU AT Sy f

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 sbout 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) F sriw Wk et gens
wdt quat 97 755 wwar Fraw f 5902019

s Forme o2d &) e H R pe
1. 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 [n 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.

9.

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, &3 2, 85
3. 8l 4. 88

EFm AT TR T AR T 8/ Rs. S
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
o0 ¥ 15% FHrew e af A mar A

a1t i weftery # wwre ofr sl gy oy
w1 e 5T Wy §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
am-ary uw fu fig o ¥ of i 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
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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 fine of the centre of the ball and
point © at g certoin time. This configuration
repeats after o time

- 2

= 4l

M e e

- e e

4. —+

~
=

-
e
=

o e =1 ofars A aur B s
30 791 70 F 7 siw Bw ary §i o awfif

A F o Femedi w1 A F w40 %

AT B # AT 40 Y% S it #) R
Sassfemeas
Bl | A B

5 |2 28

S; | 10 29

S, | 16 37

S, | 05 29
| (R . 2,858, 53
LY 'Sl. 51 4. .51

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 §, to 5,
Students | A B
s, |12 |28
5, |10 |29
5 |16 |27
Se |05 |29

The only student/s to ave passed is/are
I.- 51133_ 2.- 31' 3!., S‘
3. 5.5, 4. S,

1:8-H

12.

12.

13

13
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af = aEt # Fw 3 v E Ay F wwen 100
T 200 2 T U W F A7 05 6 5w
it argfSes o st & frer =7 A1 At
qFHudta ntaat F 32 T yvfem d R

I, TAE T SR AT, W e
e e s 26

3. Ty sme, s s A S
4. Tort wrew war wrr R i

2

Two forest patches have, respectively, 100
and 200 1eak 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 to have '

1. mearly 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. "I83 2. 12}
3. 157 4. 10201

Which one of the following numbers is a

prime number?
. 183 20121
3 157 4. 10201

14, T (BT ) sidber, 30 At op T

Tt ¥ ufi Fvew s aatar 2
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Openlng  Clojing  Highest Lowest
dateprice dateprice  price price

[ Apell m May ) dune

IR A WYE F4 FAant

1. sy e w9 75 8 afis w9 gan

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

3. S wE H g e st Az dear
Pt & et 5 = F waifivs iy
ot

4, srmEffmym orssosdaad

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

1l

_Dp-rrins Dlosing Highest Lowest
date price  dateprice.  price prics

] Apdll B May T ume

80 -

75

Pick the INCORRECT statement.

1. The highest price never crossed 73

2. The largest difference between the
highest and lowest price was for the
maonth 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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15, wgwH sy Avst g o wEsar ) s

I5

6.

6.

Franfarat A, B &= ¢ & Fesdt = &1 Ty
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
1=t %7

=7 FrAT ;iR

aiit sire 2 g o Pt a8
KIL AL

nd it

A traveller tor the town reaches a ¢rossroad.

Upon asking residenis A, B and C for

directions fo n certain destination, he gets

the fallowing responses

Az torn lefl

B: do not turn lefl

C: go straight

Ifionly one among A, B and C is truthful,

the'traveller

1. should golent

2. should po straight

3. ‘should go right

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

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

Z9raT &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 gecount?

I. 34567 2., 3457

3. 346 4. 3.5
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17, =t 9TerT Faay st S e # ow S
T % Fwe wfrsgE wwer 3o agr a9 §

wIEE
1. fewag 2. ¥
3. HATAT AT 4. 97

I7. 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. acylinder
4. acube

I8, 1= By s are F Feefr oy 3t
AT AIYHT AT e w FEmrd o
e wgr 7 g 315 f agifis S

[z

F FM AM I ] ASD NB
Maonth of the year

gfEg Az e

T HE N

Feae-adt agrfEat #
Frmerafi firfoamay

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?

Monthly Awerage
Temperature (o)

B

Minthly Average

Rainfall (o)

Monthly Average
Temperature (0]

d F M AM) |
Maonth of the year

ASOND

I. Onthe west coast
2. On the east coast

19,

20

prepp
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3. In'the north-eastern hills
4. inthe Mimalayan foothills

U oA 51 § om FET 6 om T qT HEAT
SftaTd g 7 | om F 0w # g A

B (em &) P 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. 542

ATETB TTE, » Wx%m_ty}{}'ﬂs
Form o oy st e 0 3

B

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

A B

x 0 x
The variable on the ordinate of graph B is
A 2.

3.

Sk e

4. xy
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21.

21.

22.

22,

23.

WRT/PART- B

ATEOEEATEE  [AL(OH)SI0w] & TH
Hrars Si(IV) |1 Al(HD & a9 [K()
FTO S wae) Ferer g ardt wfiefte
2l

|, HERIETEE

2. FHAMIMES

3. wi=miframTez

4, TF

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

. muscovite

2. phlogopite

3. montmorillonite

4. talc

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

I, I 74T H:0

2, b 949 Hy0.

3. 10 74T H;0

4. 1O 79T H,0;

The reaction of 105 with |
acidic medium resultsin

in aqucous

5 |; and H}D

. dzand H;04
.10 and HO
. 10 and Hi0y

[Fe(COY(PPhy)] & Freaiaiae FTaiA®
witefia &

I. CHy
3. CH,

el ek

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.

24,

15,

26.

26.

7 5 5

TTeRfe W Aehe gEE T %
Fe(ll) 71 K,Cr0; & arFe+ F41 8§ H,PO,
Frqfaer

L. Fe(ll) ¥ ufram stsfrsor 1 2w

2. Fe''>Fe* Tewgres Fwa w1 wear

3. AT W 58 wOAT

4. KyCryO, %7 g2 F37

The role of H, PO, in the estimation of Fe(ll)
with K¢CryO, using diphenylamine sulpho-
natc as indicator is to

|. avoid serial oxidation of Fe(IT)

2. reduce the electrode potential of ' FFe™

3, stabilize the indicator
4. stabilize K;Crzﬂq

07

I. a9t 0-0 e wari O, f FwA
=y geft &1

.0, ¥ @aT 9E UF yEe stereor
FHE B

IR =fET R _

. gHw e ® GRS Taw w1 #d
s 2

[ %]

o bad

0, 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
1T AT &

. a-fEt 2. [ Fer
3. y- Fewf 4. X- fawet

In neutron activation analysis the radiation
commonly detected is

|, c-rays 2. Brays
3. y-rays 4. X-ruys
e RETTR T T TA0 Bi6
detfranidaTe T BT O 8
1. Mo 2. Ca
3. Fe 4. 7n

Your P

epp
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27.

29.

29.

31

The metal transferred by bacteria and fung

using siderophores/siderochromes is

l. Mo 2. Cu

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

. [Ru(NHg)]™

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(OH) "™

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
tule is

.0 2.1
3. 2 4.3

trans-[IrX(COXPPh.):| (X = F, CL, Br, )y #
Oy, & sfirfiea & o, e X ¥ oy

Traffedmsadiang
I. Br=1>F=Cl
2 F>Cl=Br>|
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=8Br=]

4. 1>Br>Cl>F

GdCl;.6H,0 # Gd Ft 7wy sy &
1. 3 2. 6
3.8 4, 9

1-B-H

10

31,

32.

32.

prepp
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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. +3,45 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, 43,46
fafefarfir sfefie o= frare i,

Hg™(aq) + X (aq) = [HgX] (aq).
[HeX]'(aq) ¥ By, af® X = F, ¢l 797 Br
&, ff 2t Frrais e wor w1 sepror

A ame
I. F=<Cl<@y 2, Be<Cl<F
3. Cl<Br<F 4. Br<F<(C|

Consider the following reaction:
Hg™'(ag) + X (aq) = [HgX]'(ag).
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 Z=mary Jmew 3 m/z 120 9% 5t dfs
e o zfar 8, 72 2

COLH

COH
A
MeO
CO,Me
[
OH
COzH
| X
OMe
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34, The compound that will show a base peak at
m/z 120 in its EI mass spectrum is

CO.H

OMe

__COH
- 20@/
|

35. Pt sffar & zore gor 7oma 8

J A
Br
Br

=

3 WBr
Br

4. //L\[/&

=

35.  The major product formed in the following
reaction is

/7(& HBr
==
= OH o°c

bd

\\i\%)
@
7

= Br

1-B-H

11

36.

36.

I

37.

38,

prepp
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Br

4,
=

=TT A Ff e o wfaefeEET
8 107" m? V=1 g~ & sraw Y wardt
ey § (99 T = 1 oP; =16

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

The mobility of a divalent cation in water is
A% 107" m* Vv 571, 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 et (x-MOs) &

e el war ¢

. ¥ gAw S w1 MO e e £
2. FEFLUMO BB srae 2 '
3. F99 HOMO & amae= &

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
degencrate

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

| N (il
Q=S

=

L

N
HaN” N

N
HzN
2|
N
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12
=% 40.
3. | only |
HN™ "N
NHz
1o
N
38. The major produci(s) formed in the
following reaction is(arc)
CI\@ NaNH;
g fig. NHy 40,
NH;
HaN
"0 = &8
N I Nr"
HaN
N H:N" N
£
3. | only l
HaN" N
NHz 41
M
H.-""
39. fr=fafEs Afs ¥ 'H NMR F ¥R
vt ft e &
/8
41.
l. 3 2 4
35 4. 6
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

L

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

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

fFrerffm oy & #5f/ A & e B

st ot 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

Your P
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m,c N SO,Me

42. The major product formed in the following
reaction is

/ \
SOMe NaOMe

9]
N
Ph K}Lt N
MeO,C O.Me

IRaes
oA s
5 | @ a’N‘k
Ph f’ OMe
CosMe
b\
3 N SO Me
MeD N\
Me0,C
4| Meo I\
3 Mimesp N” SOMe

Br ér
3 | L0
“Br = ""Br
Br Br

43. ‘The major product formed in the following
reaction is

/@ n-BugNBr,

b
H '

-

H H H CHs
A B

FIHT (A=)

AT

safafadr By s

wwdt
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44, The relationship between A and B is

H H
o, B2
H H H CHay

A 8

}. Homomers (identical)
2. Enantiomers

3. Diastereomers

4. Conformers

45.  Fretafie s o waffas sardy segor 2

Me

Cr™
Me
Me
I ~Me
Z::ﬁ;
H
e

#Me

I

H

45. The most stable conformation of the
fallowing molecule is

Me

¥
Me

1-B-H

14

46.
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12

Me
Lt
3. S Me
E({q,
H
4 =

Fatwftmaddasz At HI0, F 2
geanrt & afifrar Wrimeres wifds

'ﬁﬁ'ﬂﬁ#@ﬁéﬁ&nﬁﬁmﬁg
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16.

47.

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

Frefafim sfifiar & se= geg sem= &

MeO Q Pt-Pt (undivided celt)

MeQ OH

1-8-H

15

47.

48.

49.

49.
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The major product formed in the following
reaction is

MU PL-PL (undivided cell)
e o electrolysis
o

I
3 a3
| s A ove
M
L Y X

| XA
FsC OH

/d\
A,
FsC” > “OH

frprfarfarr & & B am ¥ i

FArsTert W wad W At £, 3w 2
1. H; 2. Lk
3N 4. F;

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

. H;
3. N;

afy ww wtwfiar i seferg sfeds
HiEaT & T ¥ symwHTaAT 2, 791 afyfar
frwfrg
. 0

3.2

2. Lig
4. Fs

2.1

4.3

If the halflife of a reaction is inversely
proportional to. the square of the
congentration’ of the reactant, the order of
the reaction is

-0 PG
3.2 4. 3
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50, v agATRoT sfafar § agsfieo &

({N)) T THAE ¥ ITHET A9 (P) F g

1 (N =— 2. {H}=$
3. (M) =+ 4=

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

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

wiaw | & i ARt = o5tew 1| F Bo
et & e fifem

FA9 | RIGLAl!
P |zreitiereey- |0 | ot
ST TR
Q | sewrETemsia | i | Freardt
R | s iii | gffsfErrs
S | TR | v | it
i

I. P=ii: Q—§; R—iv; § = ii
2, P—iv;Q-i;R=ii; 5—1ii
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 iti | Antibacterial
S | Hexachloroben- | iv | Ozone layer
zene depletion

I P—ii; Q—1i; R—iv; S—iii
2. P-iv;Q-=ER=iS—1ii
3. P—i;Q-iii; R—-i; 8- v
4, P-iv;Q=iiiR-1:8~1ii

1-B-H

16
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frwfafim & & 92 497 R =7 @ew

Fomt e o fwfr = o9t 2 12
2

|, EFHEIeT 2. wig

3. = 4, FErEgEe

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 Femwm z= =

HATATHTET AT FAA 5 (SewErT aA

=fear | @y 2 % wey Fi gfear v g
T, §)

l.y= (e-"ra'ﬂu +.E-""‘:f‘-'ln)

2. |"_| = (g'rlfﬂn'_.,.e"?ifﬂu}

3. Y= gl

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)

L= (e/% 4 E"'"&fﬂo)

2. = {E""‘":l.fmu - g‘r&fﬂn]

3. = g/

4, 1,‘;.:_ e"r:fﬂn

e FArE o & om oF G Giwm §
P affaeft Ft oft %%.agﬁﬁmﬂ'

1. W% emd T

2. w19 Ffvaa wA

3. P

4, T HT

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

I. Face-centered cube

2. Body-centered cube

3. Trigonal primitive

4. Primitive cube
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55 20 wart ¥ uw Fofty ate § @i om
szt % s 3w ¥ Fog o < 8 & w9 S0

R
e H
——— I
b HmL® S v
‘-h‘ 4 zhz
T miE =R

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

{, e A
" oAme oazmiR

g3 2
" mi® = miA

s6. faemaiEa & & Hel s Dol e

A 2

|, HCl #1 st Do) Ft sp Ty s=l
T ZEl @

2, DCIFT spaT ML i e arafa w8
i _

3, HCI sy w1 99 Faars & DO =71
1 SHT EAT 2

4. HC| Y sider DCI 1w ZSH
Hrar AT 8

56. The correct statement about HCl and DCIL

among the following, is

1. DCI has a smaller zero-point energy
than HCI

2. HC! has a smaller vibration frequency
than DCI

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

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

57, wew qrHT S swEd oA 300 K w2
atm F 600 K 79T 4 amm ¥ afaf R

T &, T AW 3 Wy A 8
d L pa
7 5
3. ER In2 4. e HinZ
1-8-H

S/06 CRIE/19—1BH—2A

17
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60,

60,
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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

1. 2RIn2
=

d

1
;Hllﬂ

= 7 5
% 5 ER'I‘IZ 4, ;thz

o wnfers Frra & SAa JEET
aﬁ_, 3p,
3F.‘."" 1D3
3 - P,
3F4—4 ID'E

B lad py —

The allowed transition in an atomic system

Ty = Dy
JF‘ ¥ 153
3F.|. - 3F*

el T

sTeaTtT s i AWty At ) FEEe
12 2.4
3.6 4.8

The total number of symmetry clements in
diborane molecule is

l.2
3.6

o

i
. B
s affRE = F g2 'y, e wie
p(=125-120 oz Grmy &1 a7 shee AT
g

) i

3. 6 8. 12

A physical observable, 'x’, appears with the
probability distribution gf=2x=3120_ The
average of "x' would be

1. 0 23
3.6 4.
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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™ aar Cr"' ¥ty 21 712 372 Bwra 3

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

. Ni** % mge At are Fe aoid &

Tl 9 &

. AfarC

2. A.CHaTD

3. caarp

4. B,CHATD.

Cansider the following statements regarding

electronic spectra of high spin comploxes

AT complexes exhibit one sharp band.

B.Co™ and Cr" complexes exhibit two
broad bands.

C. Mn*' complexes exhibit a serics of very
weak and sharp bands.

D. Ni*' complexes exhibit three broad bands.

The Corréct 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-=mf

(D) XeOF, (iv) A

Lo CAJGD, (B)-(0), €C )31, (D-(iii)
2+ (AK). (B)-), (C)i), (DK(iv)
3. ARGV, (B)(), (C)€E), (D7)
4. (AR (BY-Giv), (C)-tii). (D))

Match the appropriate geometry on the right
with ¢ach of the species on the left:

1-B-H

18

63,

63.
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{A) FXcOUOSO:F) (i) Hinear

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

Lo (A=) (B)-(0), (C)(ii), (D=t
2o (AR (BYAT), (C)-(ii), (D)(iv)
3o (AMGV), (B)-(0), (C)-(ii), (D)-(ii)

trans-[CoL.Clien):]” (L = NOQ, . NCS, Ol

CI) & 515 #eea. F afroms o 273 (A)
81 T TTNZ (A) ¥ cis-AWTHT ¥ TAT 20y

1 9t ot 1 s et 8, At

I. L=NO; <NCS <0OH «<Cl
2. L=NO;, <ClI' < NC§ <OH
3. L=0H" <Cl <NQ, <NC§
4. L=0H <NCS§ <0 <NO,

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

(L= NO;" , NCS, OH, CI') resulis in &
product (A). The tendency to form e
isomer of the product (A) follows the order:
I. L=NO; <NCS <0OH <C|

L L=NO7 <= CI'=NC5 <0t

3 L=0H <Cl =NO, =NCS§

4. L=0H =NCS =t < M0y

Frrfafis stafemst # & o 29 N0, &

ANEE, an

(i) KNO; -+ AgCl — KCI + AgNO,

(i) NH.Bt + KNH: — KBr+ 2 NH;

{iii) Fe(CO) + 2¢” — [Fe(COY|" + €O
L. (), (i), & (iti)

2. (i) 7= (i) Fam

- (i) T (i)

. (i) 4T (i) T

— lal

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

(i) KNO;+ ApCl — KCJ + AgNO,

(i) NH:Br + KNH; — KBr+ 2 NH;
(iil) Fe{fCOY+ 2e — [Fe(COV +CO
< (i), (i), and (i)

- (i) and (i) only

(i) and (iii) only

- (i) and (i) only

bl -

— Ll

$/06 CRIE8—1BH—28
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65.

6.

=T BrF, 7 SnF, TAT Auly 5T AT
gy 77 Fefm ganm §, e

|, SnFs" 74T BrFs'

2. BrFs' 7491 AuFy

3. BeF,y FA

4. SnFy 74T Auly’

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

. SnfF;" and By

. Hi’F:r and ."1.'.IF:1

y BI‘F;r l'II‘II}I'

" SﬂF; and -?\.GF-_-'

o Ll =

Faefafaa affeast o far fiffn

(A

(1) P

y PPh
o [}
; CHs

sfafray st 51 T T TeE %
s e AR s L wm g

1. A B
3. 4. AFWC

Consider the following reactiuns,

T
N T heat

1AY L
“oc

m.'.

kg

Ph,l"\ /,m“.'l. :
/pn ¥ Gyl ————
Php o

) - /PH“
i @ '\;EH:

1-B-H

(8)

——

+ HCmCHy

19

67.

E?r

The reaction(s) which will NOT produce

ethane as a product is/are
1. A

2. B
A 4, AandC

NO forrez 1 @ e, oy o Fvske vt
£ x Grfafis dg=1 (0 s )
o7 Fame ifem
AL [TCHCONPPh; (NO)]
B. [RuCI(PPhy NORT
C. [Co(NCS){diars);,(NO)]
Tt dinrs = o-(MesAs)CaHy
D, [CHCN)MNOYT™
o sgmggAT 8 NO 1 #fFE REET

e 7t wefim Ecfr &, 72 22
1. A& B 2. CTqiD
3. D¥ET 4. BEEA

Donor mode of NO ligand depends on
metal. Now consider the following
complexes (in gaseous state).
A. [IFCIHCONPPhy ) (NOYT
B, [RUCHPPha(NO)]'
C. [Co(NCS)(diarsh(NO)]

where diars = o-(Me:As)Catl
D. {CHCN)(NO))’
The complex(es) that do NOT exhibit bent
NO coardination mode isfare:

. Aand B 2. Cand D
3. Donly 4. B only

UF TR H (A) FT s AT KSCN
& sfafiay 505 g0 #0T T ¥ 3770 (B)
T 81 NaF %1 47597 9% J%A9 Hed T
Hwa T A () # i 8
ST 1 A, BAET C %7 ufEEian
. aq. Fe(ll), [Fe{SCN)(H:0)s]’

4T [Fe(H, 0l
. ag. Fe(li), [Fe(SCN)(H:0)]"

AT [FeFy]’
. ag. Fe(IT), [Fe[SCN)(H:0),]" 74T FeF|
. iq. Fe(IlD), [Fe{SCN)y(H,0)]" 77 FeF;

fa—

-

(Y]

Y
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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
(C), Identify A, B and C,
L. aq. Fe(ll). [Fe(SCN)H.0)]'

and [Fe(H:0) )™
. g Fe(ll), [Fe(SCNIHL0)

and [FeF, "
. aq. F&(l1), [Fe(SCN)(H:0)]" and FeF;
g, Fe(IH), [Fe(SONJ(H,0)] and FeF,

wE Brprars BRERE crep) s %
TEF F MO A\ T T o-WEHT T
B Fitam d sfEes 5t seenft A
A

L ded 9T,
3 d,_z.’.;'ﬂ'lﬂd‘,

[

:l'.h..L-.l

2. d,@urd,
4, d_'rl GEL ‘.-I!-l

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

. disandd,, 2l dyandd,,
]. dg..,‘-} and d"r &, dg ﬂﬂd d_.p

[RuCICO),| Foezr 5 Fm P
FuAT 7 7 A

(8) TF 86 Tzl Ty 2
[h}ﬂTﬁﬁmdwu-miﬁ‘ﬂ

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

Loayboedard 71,

2. o FUT b AT
3. abAuTe
4. a,baard

The correet statements about [RuCICO),5]

cluster from the following

(@) it is an 86 electron clusier

(bY it is a cloiso structure type

(¢} its shape Is capped square pyramid:

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

are

1-B-H

71
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i b, candd

. aand b only

- s, handc

a, band d

Frefafar st & aefe ox
afeweTs WAt £ e &

[Pt -C I CHANCON| + PRhy ———=

ol =

[Fetn C e HEE=0ICHCO KPR

{

A plausible structure of the infermediate
invalved in the following reaction
[Fefn CaHsHCH O] + PPhy ——e

[Feln-C L CI=0ICH; N COWPPRS)|
is.
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T

T2

73

73

21

o\ ey

PPhs

V8,

B Porer T 3o %
Bresr, sy sy mwyA w0 2, A

1. MesSiCly, MeSiCl mar MeSicl,
2. Me,SiCls, MeSiCl, 74T Me:SiCl
3, MiSiCli, MeSiCly U1 Me;SicCl
4. ME;SK.‘-':, MeSICH T3 MedSi

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

1. MesSiCly, Me;SiCl and MeSiCly

2. MeiSiCls, MeSicly and MesSiCl

3. MeSiCly, MeSiClyand Me:Sicl

4, MesSICly, MeSiCly and Me 81

Frefafors & & dz G ol s
safyt 1 4w w7, 79 8

1. 20, 28. 50 757 126

2, 24,28, 82791126

3. 20, 50, B0 79T 184

&, 28, 50, B2 54T 180

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

24 28 82and 126

. 20, 50, 80 and 184

28%.50, 82 and 180

e Gt A

4.

74.

Té.
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. g P aray F Ay o a2

3.z v v aw A Araerwen Tl
Fht &

4.z Foro i amped (NyJ/AnD 5
FAFTEAT A1 3

Incorrect statement for amperometric fitra-

tion is

|, Itisbased on measurément of difTusion
current

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

3. it does not gencrally reguire an indicator

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

WA PA4s0 F o # e weET or
[ERIESE E U

A ZEF FRTEZETe, e $v2 3 SHbaa £
B, 77 fEreft & w21 U aTiET TeATEn £
€. =HE Fe(lll) 37 ummew & I

HAETH B
W ¥ AT
1A.B 2. A,C
3. B,C 4, T A

Consider the following statements with

respect to Cytochrome P-430

A. It has histidine coordinated to iron
oentre

B. It is a membrane bound metalloenzyme

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

the enzyme
Thecorreel statement(s) is/arc
. A B 2 A.C
3. B/C 4. A only
HETAATER By e # B il
A, 1,2 for
B. CO, F1 FeATHAT
C. F=str ¥ FATE
D, T wewrse 7 Tran e

HEFIFITES
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76,

77.

T7.

78.

22

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

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

AL 1,2-Carbon shift

B. Hydration of CO,

C. Benzene to phenol

D. Dimethyl sulfide to dimethyl sulfoxide
The correct statement(s) for co-anzyme Bys
is/are

1. A, C.D
3. B,Conly

2. A, B, only
4. A only

‘B Eded ¥ B i aadr st

(iy "B s 'R F mfEay
s it 8

(if) B-H 747 €4 sEet ) g v
e ¥ i &

(iti) ''B £ sy B w1 A AT R

(iv) ‘B’ FATA TATT NaOH |
srfurfiraT F05 NaB(OH), el
wAT 2

R O L )

3. (ifi)y=a (iv) 4;

(1) 77T (i)
(if) 4T (iv)

The corroct statements regarding B among

the following

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

(if} The palarities of B—H bond and -}
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-B8-H

78.

b

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

(iify Na'(g) #T =T Li'(g) F FoAA
e s &

1. (i) 4T (ii)

2. (i) 79 (i)

3. i)y T (i)

4. (iil) FA=

Choose the correet stalement/s among the

following: '

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

(ii) 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) and (ii)
2. (i) and (iii)
3. (ii) and (i)
4. /(i) only

Freffies # & wdt sy+1 +r 2fm

(i) OsF, # B S 0" 2

(ii) o At i 6 A 2%) T
NaOH s 8§ sfafear 575 oF, 51
farss o &

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

L. (§) 747 (ii) ¥

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

3. (i)Far il) FaE

4. (i) ¥aT

Chaose the correct statetrient(s) among the

following:

(i} The dihedral angle in O5F; is 0"

(ii} ©OFyis generally prepared by reacting
Muorine gas with dilute (2%) aq.
NaOH solution,

(i) OsF; can be readily reduced by H.S.

1. (i) and (ii) only

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

3. {iyand (it} only

4. (i) only
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81,

e afrg=m e 9w 2

ik MA(H 0N et =

it [COHL0N]"': iy
2. IMn(HO%T Y Moieres =

o [Co(H,0),]"': wfrgerdig
30 IMOTHORL ™ Hopierset =

Mot [CO(HL 0N : sfaTedi

A, [MOCHOT S Hobberrd =

Fliglail [Cof Hlohli 1 W

The correct set of information is
1. {Mn{'Hl{}}b]El: Hotwarved =

it [CO(HLO)]"": Paramagnetic
2. {M"{Hlﬂjﬁjb: Hatrrved =

Pagios [Co(HL0)]" 1 Diamagnetic
3. [Mn.(H;ﬁ}‘F!:.p‘m.g =

Haps [CO(HLO), ™t Diamagnetic
4. [M"(Hlﬂ}nfl: Hihiwcivid =

Waitos [ColH0) ] : Paramagnetic

Tt afafia & o s 2

R

A
’.r_; —p i

The major product formed in the following
reaction is

7 N
A
N/ =

N
!

1-B-H

82.

82.
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T [ 2. H
galNign
N =N
H o\ H oA
Sl e U [ |
3 4, Q
H N H H N H
| |
ﬁmﬁiﬁﬂaﬁﬁwwtgﬁm%
[ ©OH 1 NOGI pyridine
2. hv 3
3. H;80,

The major produet formed in the following
reaction is

1. NOGI, pyriding
-

2. hy
3. Hy80,

epp
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MNH

\ OH
CN

83, Freafafem sfufiar sqew & Ao v

IR AFATB
1. By
2. EBuDK LA, -

&
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2. .
e )N\
3 v '
- Ol = O
Voot 2-dione
Sl = O)
A= B=
Br ’
cycioocia-1; 2-diene

1 84. Fr=fafirs gy wfafar s per e 2
.- 0" 7
Br 0 NaBH;CN
0] pH~4
*' -
A= B=
O = Os| v =
I[L\ i '; «
: [ = = ] . ‘-JDH
3 Qm g O : e
cytloocia-1 2dene CO—GH
N
T, By | ot
A= B= =
beta: :
83. The major products A and B formed in the Cfﬂ:)""}”

following reaction sequence are

O

1. 8rs .
2 t-BuOK LDA

A —_— -

84.  The major product formed in the following

8 reaction is
H SOEL  Nagmyen
Com ~m-
" i —OH

1-B-H




1-B-H

www.prepp.in

Ll
e =

BS.

Frmfafars sttt spen # Bt

T BT HTEA 2

W‘m B0 THE-Ether
L = it

il CHEMT

CHO

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

80 U, THF- Ether

CHy=CHOHD

—— T B (e}

e B {Magar)”

25

td

tab
b

~CHO

o I

86, Freatafa sfafr sme % 0sr 377E A
TATBH

1. NaCN
. 2. Mn0; NaOH
2PhCHD — - A - B
Ph
ks A= PH%FH B =- Ph)&"‘n
A 3 i
deijra= Phi{;ht HDJ"FH
3 i
o I e L pl
pninu . :[Jr
4 | A= j\rpn 5 Y
A= en = Hn,ckiﬂh
)
86. The mujor producis A and B in the
following reaction sequence are
1. MaCN sk
Z: Mn
2 PhCHO e -

prepp
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i 1. (1) n-BuLi
‘. [ i
A= 2 Ph B= nt [
PnJ\El; Ph O 1 (\s ﬁ'] ﬁb.\f_g;
o s~ 2. HgO, H;0 d
2 A= m"ic“ 8= HDJ'LPH
] 1.4 n- BuL|=
3 | A th-.m e Huj\’(“ 2 (\ 4'.”} Br
| i s 2 HgO, H0
S jﬁfm i TLF" 1. (i) Mg,
: 9 e {il) HCHO
3. W -
2. PCC
87. =R (PRCHACH,) Ft 1Br & sfifan - YT
HTAATHS TATAET A (qEq) 791 B () X " ?>\J
#1 Fvaw 247 &1 Fgwr &7 'H NMR Frew ' [fh -
ST R 65,17, 3.53, 3.15 747 2,00 pprm S 2. HgO, H;0

W, € FeaEt ¥ wrg zufar & Reew ' —
TS FHTEAT 2:0:0:6 Bt A FUT BET A 98, 'The correct sequence of reactions Tor the

TS preparation of A is
| FE 2. 4]
3. 2 4, 3 ?>\/\
. . CHO
87. Reaction of styrene (PhCH=CH.) with A
HBr gives a mixtre of regioisomers A
(major) and B (minor). The 'H NMR = 1..(1) n-BuLi, el
spectrum of the mixture shows four o
. - B
signals, amangst others, at § 5.17, 3.53. g (\5 m D 3
315 and 200 ppm with relative S 2. HgO, H,0
integration of 2:1;1:6, respectively. The _ :
molar ratio of' A and B is 10 "705”“-
k32 2. 41 2. (M I o~g,
3. 2 4. 3:1 j — _ o
5 2. HgO, H:0
88. A 1 RBfEf ¥ fu sffms & w5 =
FAFA & (iif HCHO
3. %\/\Br =
0 ' 2 PCC
e 1. (i) n-BulLl,
D.
4, (\ j i) [P~z .
g 2. HgO, H,0
= !

1-8-H
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———==
| OH
9. Freatafay staferE & A 797 B #1 _
f Hﬁ'g 3 8 8
COzE
__CFRyc00H lj-] CFACODH . | o
R COgE w R=Fn m_‘
! R
I _l 4. A“ B::
[ OH oH S
A= B= Ph CO,Et o
b gy CO.EL

[

OH H.ﬁmﬁﬁﬂaﬁﬁmwwmﬂ
A= B= . d
Ph

|
COsEt E:E 1. BrBr, gr,nst .
: ﬁ’"‘f‘uanm 2 PalPPhsl
OH H
3. | A= B=

COSEL ]

Ph
I

OH CH
Ph COqEt %

89, Structures of A and B in the following
reactions are

ONH;
= CFCO0M i CREOON 5 ' |
R = COLEL R=Ph .
B 1
Bn
CONHEBn
| B= |
- 1 C'U:E-l 4+ 1
T T | =
Ph
COsE
I |
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90.  The mujot product of the fallowing reaction

921,

Q" ; 1. BaBr, kPRME

g’%m

2. Pd(PPhy),

L | S5

o

—CONH,
N
Bn

3
4, |
B
—

IR: (v) 1685 e’ "H NMR: & 7.84 (d, /= &
Hiz, 2H), 7.60 (d, ./ = 8 Hz 2H), 3.65 (1. /=
7 Ha, 2H). 3B (L S = 7 Hz 2H), 225
(pentet, J = 7 Hz, 2H) pprm: "€ NMR: § 28,
36, 45, 128, 130, 133, 137, 197 ppm; EI MS
m/z: 200, 198 (1:1), 185, 183 (1:1)

—

g 0

pa
0

E 55
=

1
95

i‘:’
(9]

1-B-H

28

91,

92,

4 2
| e

Br

The compound that exhibits Tollowing
spectral data |5

IR: (v} 1685 em™; "H NMR: 5 7.84 (d, S =8
Hz, 2H), 7.60 (d, J= 8 Hz, 2H), 3.65{1,./=
T Hz 2H), 3980.J =7 Hz aH). 2.25
(pentet, s/ = 7 Hz, 2H) ppm; "€ NMR: § 28,
36, 45, 128, 130, 133, 137, 197 ppm; EI MS
e 200, 198/(1:1), 185, 183 (1:1)

| a o
Br O ¢ cl
& 0
c»—< >—( /—Br
: 0
4. 0
Q—KJC*
8
7
cHO 1 HiC=CHCOMe
/@’ DABCO (catalyst)
cl 2 BaNH;
F.'
1.
COMe
NHBn
2.
CONHBnR
o
F

prepp
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NHEn
COsMe

e
F
4 OH
Ui
Ci- i':]
En

92.  The major product of the following reaction

sequence 1%
- cHo 1. HxC=CHCOMe
/@’ DABCO (catalyst)
eI 2 BoNH;
F
I H .

93. fawfafim afafra oo 5 9oy smm=A
FATBE

1-B-H

prepp

N ONF .
087 pocl; (1 equv)

JOMFE
POC] (extess)

@F@ - of o

[

m (ﬁﬁ

T80 - ofa,

93. The major products A and B of the
following reaction sequence are
CO-¢y o
i POCI; (1 equiv)
B
POCH, (oxcess)
_EHQ
oo - o
3 . £
O, - Ca,
3 i CiH CHD
: = S i i B=
’ N {.;:I]' : (L
io
&, e = n ﬁ'_
N o= N Teha

nal Exams Guide
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=
94. Tt gl w7 wsy 3eme 3 oL 0
1. LDA, -78 °C
‘MesSiCl
' TeqTET A 9T B Fo=and §
N
A &j; E = A + EICO.H
I 3 L + E1C0;
| T
0
so b B,
2. @ < 3 8+ EI0H
o
D | -
I, ~__NO N
=T CHO 0”0
0.0 3 B
'S / .= CI: e m
ChHyOH o0
3 MOy = oA
94. The major product of the following A= Qmw B= g:lf
reaction Is
o 1. LDA, -78°C 4. b 0
MesSiCl A= C&mu B= CI\/:I
. 2 O3, NaBH,
then HaO*

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

g NG: hw
CL,GE,E —= A +EWCOH

b

Tk
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06.

96.

;
40
{é@
¥
it

A as ::a

S

Wi A o el sEwdw &

e Fet F, 3wd aewen
it KM,
——— = heto-laclone
thein Crds
afialing KMnO, \.o |
= W,
I 2.
CH
aH
3 4.
OH
OH '

Structure of the monoterpene A that
undergoes following degradation is

diluta KMo,
fhen Gy

etn-lactone

alkaline KMHD4

1-B-H

31
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OH

L

!

OH

ittt afifen awe % qer

TEATATBE
L 1MeNH, HOHD, 1 i MaGN
) 2. Mel, NaOH & .
L] NC OH
L A= ij(
NC OH
: ij* o
s C%’ &”“
0 )
Qe

od

97. The major producis A and B in the

gar O

1. MeaNH, HEHO, R'

following reaction sequence are

NaCN

2 Mal, NaOH
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0 NC_ OH
1| A= @/ 8= @/
. 0 NC OH
2 | A= & B=
i
A= B= CN
3
I = %
e g o8
98, Fafermfa afuf seEy Faer 3oz A
HATBE
o MesCuLi
iy
Zn/Cu (couple) _ o
CHzly '
H OH
.| A= B= <>
H OH
4| A= 8= @::3
OH
3| A= B=

1-8-H

Prepp

32

1 oH GH
4 [ A= @ B= ¢.‘t

98. The major products A and B in the
following reaction sequence drc

& e

_ Zn/Cu frouphe): 8
EHzh
oH OH
e QO =
H H
2 A= é B= é::{
CH OH
3 A= B= ¢D
OH OH
4, = : : B= '::{
99, Frmfafam s asr Tome 8
0 1. LIHMDS, TMSC!
Ph then A
B = . -
Lz 2. PhseCl
3. Hs05, A

ersonal Exams Guide
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i3
o ; 100. The major products A and B in the
| Ph & Ph following reactions are
0 Q
i, LOA; THE, =78 'C 0
0 0.0 b e
Ph “Ph

|, Cy4BCI, TEA
e
i EICHO

99.  The major product formed in the following
reaction is iz OH

=
i
m
i
LA

1. LIHMDS, TMSCI

0
A _ph then A Me

?\/ 2 PhSeC!

3. H;0;, A A= B = Ph’u\f'*m_

i Ph |4 0 Ph 3 j‘;j‘H ) .-o.j\rfz
i 2 . - )

c (o] Ph" (=1 k
= 1| 5 o g
(DIG A Ul e

hia
="p)

T 101, T wrzEtT widrme s fawtear 6

P
a
"PD
te

:

<J_H_§°
J

_ fapsifipam 7z 91 =0 997 WA fRAT £
100, Frefafam stafFn=s 5 gse e AT B E _ dIE00HT _ a0 {0H] T (Ml
. ” =% = klcoot
. ‘————'mt;;m o RrEETI aaT FTai e Hew 0l
i AieAT §, 7 ageftso w
I O .
L EREHO (N) T &l 20T 8, WE B

L (N = 2[M]5kt
O OH 20 {NY? = 2[M 3kt
LA = p et 3. AN = 2[MIkt + 1

Me 4. (NY? = 2[M]ghkt + 1
o OH _ _
% ik g = : 101, The reaction rate of a self-catalyzed
Ph Et pelyesterification reaction is given as
e

— JICON] _ L{COOH]?[OH] . If [M], is the
H o initial concentration of hydroxyl und
o [ mj\(?‘r:u B = ,.“jﬁ/\ﬁ, carboxyl monomers, then the degree of
L Me polymerization, (V) is given by
. o Lo AN) = 2[M )2kt

A= mi‘)m B = ,.J'\‘j:ﬂ 2, (N)* = 2[M ]Gkt
Rl Mo 3. (NYF = 2[M ke +1
4. (N)? = 2[M]gkt + 1

1-B-H
$/06 CRIEM9—1BH—3A
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102,

102.

103,

103,

104,

34

w Bomaeng feea PBem (a=bs
ca=f=y=90% F o Frafafam 7
iy A L A R

I $in%0 = 22 [c2(h® + k2) + a%e?)

. 3 - .
2. sinlh = i,[czuﬁ +%) + at#?]

3, sinff == [uzﬁh‘ + k) +e* )
4. StP0 = 2?4 k2 4 £2)
The correct relationship among the follow-

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

105.

3 i
l. 5in°0 = ——{c*(h* + k*) + a*£?)

Ind
H

sin’g =

- “: < [E30H2 + k) + 4247

5-"'

sinf = = EaI{h’ + i) + o2

+ k* 4 ¢7%)

N

1o =
. sin ﬂ-hmfhz

uﬁnmﬁqaw%ﬁqaﬁﬁwuﬂs
V@& aE T 06 VE o 2 oA B
sraed ® o owmr SRR Ay s
(Inﬁf) Bt garA gom w7 8 (Rar 2
S T § =0.5)

F F
1 05—

2./0.05 E

4 001L

F
3. U'IH-‘P N

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

then the ratio of current densitics (_!n f*-"iﬂ)'uf

LAY
the electrolysis will be equal to (given
transfer co-eflicient=10.5)

o &

l. ﬂ.EE 2, 'D.EIEE
¥ r

3. G'IH 4, U,ﬂ'lﬁ

2 5T NayS0; ¥ fwas % wamfas
fwrs (= wmer smafis sl o

1-B-H

104,

105,

106
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(yy) ¥ =1 5 By v stfivsres sor &
ag:!

u + 5RTIn2 + 3RTIny,

p + 3RTIn2 4 3RTIn y,

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

1"+ SRTINZ 4+ 3RTInyy

b

2.u® + 3RTIn2 + 3RTIn Y

4 u" FARTInyy

€O F B 4G, 1= (e —&) 7T

(v+1) ¥ wer ast-oqae W v dpfr
war 8, Bwr g —t4om™! ey sy
2170 em ™! §1 cO F T F=T (em™! #)
¥ AT & awaw mre A, & co m
HusarEt 3o 8, et sat f afreafs
2

£y (1-’-1-%)&.! = (u+%)1x,m D= i‘,l
|, 42044 2. 84088

3. 168175 4. 336350
The Birge-Spaner plot between aG, 2=

(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 energy expression
V2
&y = (v +%)m —(F-I"%} Xt D =—&'—-]
. 42044 2. ‘84088,
3. 168175 4. 336350

T 275 A WA A Fal AAE £
E(a) = (a® — 34)/6

Fron fafiy &t semfles af 2
9 =3
| :% 2 =3
E|
3, 2 4. =

§/06 CRIE/I12—1BH—3B
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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

1 3
I: —= .

2 ]
3 4

RS
= |

#ifes s Ry e et s i
1, S laCp(2) + a2))]

2. a(1)f(2)

3. g la(u(@) + AOAR))

4, a(Z)p(1)

A satisfactory spin wave fundtion for an
exelted hieliom atom is

1. la(Df@) +a(2)p)]

2, citi}ﬁfz}
3. leMa(2) +p1)EE)]
4. a(2)p(1) '
v e s B s, 2o (100
T FT (T>=>0,) "1 o o s
T SEIFA G, AR

3, Xy,
1501 2.4 141
3.1:;:1 4.%:1:1

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

- 3 4.
REEE-E ¢ 2. Siis1

:, Xy g
3.t =t 4 2: 18

1-B-H

35

109,

T,

110.

1L
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i 1 i
st —maat

-+ -’—ﬁxr = il‘z = '5-_.“.1':1

The highest energy. m — moleculyr orbital
for the allyl system-is:

1
(8 Y_:i‘h +%Iz'+7ﬁ-xz

1 1
L mh—Fh

3

1 1
hsn—Fhatax

4. éh “%-‘ﬁ-%rs

o e £, r2e 3 (3c0st 0 — 1) | 3R
aifEee 7 gz T @y sy g, L Jbr

. & e
1.2,2,0 2: 2,1,
35320 423, 11

An unnormalized wave funétion of the
hydrogen stom is given by

r2e (3 cost 0 —1).

The three quantum numbers, #. L and .
associated with this orbitl are, respectively

. 2,2,0 2. 2L
3, 3,2,0 43 L1
cis-SZTETE FT m-FH2A py + P2 — Pa = s
Farer spdestr e &/ d=g vaml 2, 95 &
Cap |E | G2 |0y | Oy
Ay i i |
O ELE
By |1 | =1 |1 |=)
By [t [=1 |[-t]]
1 A 2, As
3. By 4. B,
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i1, The: m-orhital oy +pp — P — s of eis
butadiene belongs to  the [Irreducible

representation

E
Ay [V |F I
1
i
I

LS )
o
1
ro e S
-

12, G, P e 5 Forr Freemr i 4,

Gty Rrrft & g grar &, awd de

fzr E 53 Ty "'ﬁ:

Fo|3 | l Ll
=<3 A
33 4.4

112. The number of times the A, representation

appears in the representation F of the G,
point group given below is

Cw | E C: a | o
r |3 | | 3

S
.4

o fed

I 1
3. 3
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
T AW 21 (p bk T FEU G2 AT A
P w7 7 ary £, 7 AR &
a1 A & Frares v 9 1 F At

113

FEar s W £1)
I 5.5yf/kT 2, _ﬁ-,—n KT
3. Zyh/kT 4. B5SYRIKT

1-B-H

36

113,

14

114,

15,
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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(y. 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 w51 A war B w5 S
Tl F WET AT (89 = 50,) TH
framar 2 (R g & A 1 diw7 @2
B Frar e fr s A E )
1. SRIn2 2. Rin2

h Y 7
The difference between standard molor
entropies of two mono-atomic gases A and
B (Sqa4 —Shg) at a given temperature is
{ziven that the molar mass of A is twice the
malar mass of B)

l. =R In2: 2! Rin2

Lk
CEIRS

o

o

P

%

5 -}R In2

TR B A AW S & annf e R

it I # e, U = Ujygpg 7 397,

TwE
—RT fal —RT? fau
Gy 2z (5,
~gmTE i d
3. “F..,-H . -F;-E
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115

I6.

A non-ideal gas follows the equition
p ot
W l v...]

Where B is a function of wemperature only.

The deviation in internal energy from that of

an ideal gas, U — Uigeq. 15 given by

|, ZRE EE) R ron
V¥ \BT My Ve W31y

B

Ji——H 4.

-=RT
Ve

Vi
(000K 7 A 7 ffrer srae # Pt &
Ferafrarss T 1 AR FTAT

()

A=2B+C

3571

(i)

A=P+Q

6.

LT

Gu=d |

1000K = ¢ F aftrsee Azifs ofem

afm g

L, 62.5 2

3. 166 4. 3715

The gas phase decomposition of A at 1000K

follows two decomposition paths
Elementary | Rate
process constant
{{) | A=B+C 3571
(i) | A= P+Q 5x

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 =
(i) M+ hy = M Lotee
()| M +Q-=-M+Q | kyl@I[M7]
(i) M= M+ hve 0.2[M"|

7

I17.

118,
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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

_fi} M+ hv =M laps

()] M +Q@=M+Q | 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 [ 1s

1, 4 2, 025

3. 39

4, 0.8

HTEAT (CMC) & 97 it afgm &, s+
Frm £ Ao wrewa § AT A R
AT Sy A At F 9) FEer ad =
# 2w wTAT 8, TE E

|, st STewaT AtmeT ® FEdt 2, g
Frer FrATTS T = 8

2, AreT =TAwAT AtEaT § @zt # 7Y
Frmrge et w2 2

3. T SrewAr AtEar & gl §, 99T
e o A A dmm A g

4, merft F smfis wft F ave wWET
STeAT T § gt g

Above the eritical micelle concentration

(CMC), the option which correctly describes

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

|. molar conductivity increnses sharply,
but the solution does ot remain
colloidal

. molar conductivity decreases sharply,
but the solution remains colloidal

1ok
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19,

119,

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

4, molar conductivity increases sharply

with large loss of entropy

L di

AT AF AT T BF S A
300 K 77 Bl s Rsas § arfirsy
wtere firem 39t — 1.5k mol— &1 wad da
fafr w07 f feg 391 (0 W) B
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 energy of the “solution is
=1.5 kI mol™. The comresponding 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,

Your P
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2.0 5 04(g) ¥ 7% 79 (s wverE)
500 K 97 5 1. 9§ 50 L 7% szm Ay
Iohaig sraeTEl # At fEar oA
sitafr =1t (k) ) 7 ofradw Pers Beag
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 o

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

l. =225 2
3 =191

—=1Z5
4 =75

[ FOR ROUGH WORK J

1-B-H

epp
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