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2019 (1)
_ CHEMICAL SCIENCES : !
Time : 3:00 Hours TEST BOOKLET Maximum Marks: 200

INSTRUCTIONS

E This Test Booklet contains one hundred and twenty (20 Part*A’+40 Part ‘B’ + 60 Part °C")
Multiple Choice Questions (MCQs). You are required to answer a maximum of 15, 35 and
25 questions from part *A* ‘B* and ‘C” 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 evaluation.

2.  OMR answer sheet has been provided separately. Before you start filling up your
particulars, please ensure that the booklet contains requisite number of pages and that these
are not torn or mutilated. If it is 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 to the test booklet.

3.  Write your Roll No., Name and Serial Number of this Test Booklet on the OMR answer
sheet in the space provided. Also put your signatures in the space earmarked.

4. You must darken the appropriate circles with a black ball pen related to Roll
Number, Subject Code. Booklet Code and Centre Code on the OMR answer sheet. It
is the sole responsibility of the candidate to meticulously follow the instructions given

on the Answer Sheet, failing which, the computer shall not be able to decipher the

correct details which may ultimately result in loss, including rejection of the OMR
answer sheet.

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 question in Part* A’, ‘B” and ‘C’ four alternatives or responses are given. Only
one of these alternatives is the “correct” option to the question. You have to find, for each
question, 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 sheet or sheets for rough
work.

Use of calculator is NOT permitted.

10.  After the test is over, at the perforation point, tear the OMR answer sheet, hand over
the original OMR answer sheet to the invigilator and retain the carbonless copy for
your record.

11.  Candidates who sit for the entire duration of the exam will only be permitted to carry their
Test booklet.
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HTT/PART- A

T | (97 73) § amiw 5% Y g &
Mgﬁwwﬁwﬁaﬁﬁﬁzowﬁ
ﬁﬁ%wﬁglmﬁﬁm‘wg?
l. 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 | (first page) is 2019. What is the
number of pages in that book?

I. 609 2. 610

3. 709 4. 710

% femdt %1 2 F 7 uiw qrent § 91,
86, 81, 79 T4T 92 F WA FU IAF =:
TIETHAT H qreaiFt v s 85 21 =2 Ry
# 39 fFa s e

. 83 2. 85

3. 81 4. 88

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

l:: ‘83 2. 85

30581 4. 88

T ‘A’ ¥ Frf ag afda oew & R s¥w
# aft o oo I R wew 0w 59 W
ﬁﬁﬁﬁmliﬂi’%‘w%ﬁﬁﬁ
qfeT 777 & Rs.15 #9730 vF 3% fwy
T F 15% F+ters Bem af2 A 991 B 24
@rmﬁmﬁmvﬁrﬁ?ﬁaé’rij
e e 7 2

.10

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

1-A-H

Rs.15 less than the marked price, receiving a
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?
. 10 2. 20
3. 225 4. 30

TF W ol wfy AT it ¥ oo
|rg-819 UF Rax fag 0 F e g R ofesmr
s &% & i sty (R<r) | o
T4 IfEAT U & R F # 7 9T uE fag
TET 2 S el eror o 32 ¥ A e 0 ¥ Ay
wF-HEw 1 77 R o augw $an
# fre fRam

1 1 1
= =
1 1 1
3. - 4.m+r

A ball rotates at a rate r rotations per second
and simultaneously revolves around a
stationary point O at a rate R revolutions per
second (R < r). The rotation and revolution
are in the same sense. A certain point on the
ball is in the line of the centre of the ball and
point O at a certain time, This configuration

repeats after a time
1
I

r—R
1

2

3. 4. —+

D =
o B

r+R

e 1 3 7fumsit A 997 B § w30
4T 70 # F 3% A s &1 wfter ool 0y
s e s d a0 waarp &
LA 40 % % a1 Renfdar 5, & 5, %
e s &

et | A B
5 | 12 28
S, |10 29
S; |16 27
Sy |05 29




o

Fedtof 9 aret R Faw e €
1. 8,53 2. 5,8, 5,
3. Sl, SZ 4. 51

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

Students | A B 7
S, |12 [728
s, |10 |29
5% |06 |27
S, |05 |29 7.

The only student/s to have passed is/are
I 85483 2. 81,55 5
3. 54,5 4, 5;

a1 a9 oAt # &F F UF B g F wEw 100
79T 200 ¥F F1 UH wg § A TET W T
qfrat argfas a2 st 21 e 37 2 et

F duda ot ¥ g F anfda g

I, ST U ST AT, AT (A=,
o fa=ror Tpori 2

2. e wrem, SO G ATE A=
v = o g

3. P wrem, S AR AAE e

4. e wvem, ATAE REEE Ol ST

Two forest patches have, respectively. 100
and 200 teak trees of the same age. In a given
season, all trees shed some of their lcaves at
random, The daily total collections of the leaf
litter from the two patches are expected to
have

1-A-H

1. nearly equal means, standard
deviations and coefficients of variation

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

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

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

o & Fe-Hft s searsT 22
5 183 2. 121
3. 157 4. 10201

Which one of the following numbers is a
prime number?

I. 183 2.
35 ST

121
4. 10201

I (FTFT ) I, WE AUV wEA A
2 ¥ wia e ge zatar 2

80r
75

70

65

Opening
date price date price price

] April R May ] June

Closing Highest Lowest

price

A | FY@E FAT 90

1. srfdrmaw g w9t 75 & sfirs 78 gar

2. SO UF FATH o d | qA0F
HAT A F HAA H AT

3. S WA § g AT AT 4% g AT
2t ¥ weat # attas 4 el

4, TR wEager 70 E 80 F i H §



8.

9‘

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

[

Opening  Closing Highest
date price dateprice  price

] April B May [ June

80

75

Lowest

Pick the INCORRECT statement.

1. The highest price never crossed 75

2. The largest difference between the

highest and lowest price was for the

month of June

Month of June showed the largest

decrease of price between the opening

date and closing date price

4,  All depicted prices lie between 70 and
80

8T ® Ay vt +<TE 9% Tg=ar g1 | iy
A=t A, B 797 C # et =arer =7 o=
TEA T I A geae fwe &

A: T TR

B: &4 7 qEAT

C: ot ;rar

7fX A, B 797 C & & Foer um wwa7 ST
7=t #Y ST =R

. =

2, g

3. T

4. =1F A = g F A Fofr 7 w5
qraT

d

A traveller to the town reaches a crossroad.
Upon asking residents A, B and C for
directions to a certain destination, he gets the
following responses

1-A-H

10.

]0.

A: turn left

B: do not turn left

C: go straight

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

traveller

. should go left

2. should go straight

3. should go right

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

e & & Fm-ar e e sme & @9 39
77 AT e & st T 9 %9 wwo aw
TEAT 87

5

Figure A Figure B
l. ﬁ'ﬁ‘AﬁﬁﬁBﬂ@‘
2. FEBafET Aad
3. TR ATaTB
4. FRmAdfaF=B

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

5 (X

Figure A Figure B

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

e i




11. ABCD U# 3raq & &= AD #Taeafdg O 21 12. Balls are being rolled out with equal initial

Yarst N speeds along a frictionless, undulating
AB THICD WURY; PEWTQﬁ?’sW (wave-like) track in quick succession. There

TEaEfFaAr = %AB TaTDQ = EDC is denser clustering of balls around point B
than around point A. Which of the following
statements is true?

A E B 1. Point A is higher than B

Point B is higher than A

2,
3. Points A and B are at the same heights.
4,

e Balls reached point A first and then
point B
S ) Pt Rfe &7 3 i P i 3
13. FT A M-HHT TH :

#Ta ABCD ¥ &1we 741 et OPQ % i
PR T AT FIIT
1. 4 2. 6
3. 8 4. 16

11. ABCD is a rectangle and O is the midpoint

of AD. P and Q are points on AB and CD, 45° 45°
respectively such that AP =§AB and 0 t t, t,
DQ = 3 DC. Wiz Far T F T F &I H
. 3 R 3 oy s e g
1.
o
% Y 5
D Q _ c
The ratio of area of the rectangle ABCD to 2.8
that of the triangle OPQ is L.
1. 4 2. 6 4 t b
3. 8 4, 16
12. 7% gaw arifE afy F odo R, a6 f 3.
AT AT &% T TAh1-Tal qFHTE AT G § I
fig A ft gor & fig B = 1 afts ot o ——
et Radt &) A A A sar saa 1 2 -+ '\’
1. fig A fgBadarg ¥
2. figB RigAd i
3. figAToBEHFIERE s —
4. % vge g A g A sEF AR ' e
fEgBux

1-A-H



13. Velocity-time curve of a blody is given in 14. In a city, each person has at least one hair on
the diagram below: his/her head. At least two persons in this city

are guaranteed to have exactly the same

number of hair on their heads if the

population of the city

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

2. is less than the maximum possible

number of hair on the head.

has at least one pair of identical twins.

The diagram showing the acceleration of this 4. is genetically homogeneous.

body as a function of time is

s

15. UF °7q FT a1 A9AT =15 1 f=ar F o=y
strar 21 FEege &9 & uw e A Fraee

1.a et fay strar &1 Y aret $it oot darg

aTa et §1 41 ard  =arat Fared

%t & FAT F2T T TFAT 27

AT AT GHAE &9 F 72 2T

AT =T FHT T F 72 200

: T AT FT =T i A F e A

L A t ty aET@"TT

— 4, THARFAE SF TCACFAE T

FH ET

15. A metal wire is stretched along its length.
[} - t\; Another identical wire is heated. The
1 ¢ 3

2,2

L S

3.al

resultant length of the two wires is the same.
What can be said about the diameters of the
4.3 ¢ two wires?
1. both diameters will have reduced equally
U= t 5 2. both diameters will have increased equally
3. the hot wire has a larger diameter than

4 FfiomdimafrFmwawdsao the stretched wire ;

are 2w A FW A A F G 0w ﬁ?"ﬁ 4. the hot wire has a srr-laller diameter

o e e § A £ A & o than the stretched wire

Fet g af g i swEEan 16. = R mar wre 9 F Bf wa F Tt
. 9% Fardr $t sftrwawn @97 gear 9T ATTAT ¥ Wi shva # farar 21 9w

2. HTF (AT AT ATUFAT THT T ,
FH A '

. HFH AT UF SIS gaqr a9
Ea i &

4. SrAF T F THOTE

JFMAMIJJ] ASOND
Month of the year

Ll

Monthly Average

Monthly Average
Temperature (0)
Rainfall (o)

1-A-H




16.

17.

17.

R

1. gfEmazax

2. @aeuw

3. See-gdt gerfREt §
4. TRmrerdty ffarsr #

The grapﬁ 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 Average

Rainfall (o)

Monthly Average
Temperature (o)

JFMAMI] ASONTD
Month of the year

On the west coast

On the east coast

In the north-eastern hills
In the Himalayan foothills

UF god %1 8 cm 9T 6 cm H I #AWAT
Sfrard UF-gaT # | om B g 97 &) g A
B (em #) e grft
1. 4
3525

2. 442
4. 5\2

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

. 4 2. 4\2

3. - § 4. 5\2

18. AGYTB UTH, y T4Tx F T (x, p>0), TaT

Hay gfeaTioT F70 €
A B
y
?
A X, 00 o . %

19,

19,

aTE B i FifE uw 57 g
1.

)

2, x*

4, xy

R

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

A B
>
?

0 x 0 x
The variable on the ordinate of graph B is
L= 252

X
x
3. 5 4. xy

o difds afr #1919 3.4587 + 0.0022
AT AT {1 qfeAt Fr ot wwr & o7 gu e
# & Fr A7 9oy 1 agfm ®7 F gatar

&
l. 3.4567 2. 3457
3. 346 4. 3.5

The value of a physical quantity is measured
to be 3.4587 £ 0.0022. Which one of the
following is the appropriate representation of
the result taking the errors in account?

1. 3.4567 2. 3457

3. 346 4, 35

20, 2 9T SEET AT H Rovdt # uw A

T ¥ Fqwed TR=E wH9 o a9 a9 £
ag 7 At
1. s

3. HHTGT AAHAgHST

The cross-section along two mutually
perpendicular axes of a solid object are a
circle and a square, respectively, The object is
1. atruncated cone 2. acylinder

3. arhomboid 4. acube

2. a9
4. I



HTT/PART- B

21 ITERRE T Aewre gew @ T A

21,

22,

22;

23,

23.

Fe(ll) 7 K.Cr,0, & sF= #3% & H,PO,

i s

I Fe(ll) % ufasr st it zramr
2. Fe''>Fe* woragre fras #1 wear
3. g% F g7 FAT

4. K,Cr,0, %1 37 77

The role of H;PO, in the estimation of Fe(ll)
with K,Cr,O; using diphenylamine sulpho-
nate as indicator is to

. avoid aerial oxidation of Fe(Il)

2. reduce the electrode potential of
Fe''>Fe?

3. stabilize the indicator

4. stabilize K,Cr,0,

0, :

I. T 0-O wra=w #ars 0, # awr
et gt 21

2. 0, #t 9T T® uF wEw atwfEor
FHF 2

3. IR wf¥FT 21

4. @S W F TEE A oygE o
FHqY 2)

02.- is

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

2. astronger oxidizing agent than O,

3. IR active

4. unable to abstract proton from weak
acids

IgT afwaer fAesraur & gafie By smr
arar fAfEr ¢

. o~ 2. p- ot

3. y- for 4, X- feor

In neutron activation analysis the radiation
commonly detected is
I, a-rays
3. y-rays

2. P-rays
4. X-rays

1-A-H

24,

24,

25,

25.

26,

26.

27.

27.

AR %1 i v

aﬁﬁﬁmﬁmmmﬂmﬁam@g
l. Mo 2. Cu
3. Fe 4, Zn

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

l. Mo 2.0l

3. Fe 4. Zn
A Rt Pt e R
faaw g, ag &

I. [Ru(NH;),***'

. [Co(NH;) ™"
- [Cr(OH,)s]*"™"
. [Fe(OH,)e]*™*

L S ]

Self-exchange electron transfer is fastest in
I. [Ru(NH,)J>"* '

2. [Co(NH;)e]*"™
3. [Cr(OH,)s**?"
4. [Fe(OH,),]**™*

I8¢ 7w #T 9w FA AR [CpNi(u-

PPh,)] §%#, ¥ Ni-Ni st 1 sy 2

. 0 2.1
3.2 4.3

The number of Ni-Ni bonds in [CpNi(pu-
PPh;)], complex obeying the 18 electron rule
is

. 0 2.1
57 4.3

L¥% ]

trans-[IrX(CO)(PPh;),] (X = F, Cl, Br, I) #t
O, & sfafibar % fBro, 2w =1 X ¥ =19

TRaffa g s adtaw g
l. Br>1>F>(Cl
2. F>Cl>Br>1
3. F=Cl=Br=|
4, [>Br>CI>F

For the reaction of trans=[IrX(CO)(PPh,),]
(X = F, Cl, Br, I) with O,, correct order of
variation of rate with X is

l. Br>1>F>(Cl

2. F>CI>Br>]

3. F=Cl=Br=|

4, |>Br>Cl>F



28.

28.

29.

29.

30.

31.

31

IIEATHIZATEE [Al(OH),S1,0,0] # UF HTars
Si(IV) #1  Al(II) & F8=14 9T [K(I) BT

AL FAAT] IoT 214 et Sl 21

|. WEFETEE

2. FEANIITES

3. At=wifEEE

4. =%

The species that results by replacing one
quarter of Si(IV) in  pyrophyllite
[AL(OH):Si,0] with AI(ll) [charge

balance by K(1)] is
I. muscovite

2. phlogopite

3. montmorillonite
4. tale

10, Y I & sl s Rfs & affar

=t &1
I. 1, 74T H,0 2. 1,741 H,0,
3. 10" 49T H,0 4. 10 3491 H,0,

The reaction of 10;” with I” in aqueous acidic
medium results in

l. lz and Hzo

_2. Iz and H:Oz

3. 10 and H,O

4. 10" and H,0,

[Fe(CO)y(PPhy)]” & STZHIATES FTAAF

oftsfier 8
I. CH,' 2. CH
3. CH; 4. CH

The organic species isolobal to
[Fe(CO),(PPhy)] is

1. CH,' 2. CH

3. CH; 4. CH
TTTATAAT TAT STRATAIAT ATAT § TowT
&Y st srEear 2, wH

l. +4, +6 2. +4,+5

3. +3,+F5 4, 43, +6

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

1-A-H

10

32.

32.

33.

33,

34,

1. +4,+6 2. +4,+5
3. 43,45 4. +3,46
RAfeafafe atfe w fer fifo

Hg™'(aq) + X (aq) = [HgX]'(aq).
[HgX]'(aq) ¥ form, af¥ X =F, Cl 791 Br &,
At =i Praais R #1 sgaor #:33
g e

l. F<Cl<Br
2. Br<CI<F
3. CI<Br<F
4 Br<F<(l

Consider the following reaction:

Hg*(aq) + X (aq) = [HgX] (aq).

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

l. E<Cl=Br

2. Br<Cl<F

3. CI<Br<F

4. Br<F<Cl

GdCl,.6H,0 # Gd #t gv7=a7 Fw=11 §

1. 3 2.6
3.8 4. 9

The coordination number of Gd in
GdCl;.6H;0 is

=3
3. 8

I=fT F n-anfoas Fo#1 (-MOs) ¥ o
rRfRm o saa

|. ¥a9 =gAaH F91 &1 MO fEa: srroee £
2. ¥4« LUMO fBa: srraee &

3. a9 HOMO f3a: s &

4. LUMO @41 HOMO 3T+t 3 srraee #

2. 6
4, 9

Among the following, the correct statement

about m-molecular orbitals (r-MOs) of ben-

zene is

I. Only the lowest energy MO is doubly
degenerate

2. Only LUMO is doubly degenerate

3. Only HOMO is doubly degenerate

4. Both the HOMO and LUMO are doubly
degenerate .



35.

35.

36.

=l sfifimar & serr ger 9oz 872
Cl S NaNH;

NP liq. NH3
NH,

I HoN N
. | and =
Nid ’
N

H2N = =
2. | | and | o
N

HaN™ N
=
3. | only I >
HaN™ N
NH,
i only [\
=

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

Cl l\ NaNH:
N> liq. NH3
NH,
L[ PN
| ) and |\
N
N/
HzN S S
2 | and I
N HNT TN
255
3. | only | -~
HNT N
NH,
s only I‘\
/
N

fefafas s ¥ 'H NMR F 3R
et it g=ar 2

p-

1-A-H

36.

37.

37.

38.

o3 2. 4

3.8 4. 6

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

P

1. 3 2. 4
3.5 - 4. 6
Prefafer st #t f9eF wreEeTE &

sfafiar & fore sfrfEsfear 1 af #=

8

l. E-1-F12ET-1,3-2T89 < E-9wer-1,3-
TIEA < E-1-AarfiegzT-1 3- 2rda

2. E- 92T -1, 3- TTEF < E-1- FIRIe42T -
1,328 < E-1- Favafteger -1 3- eréa

3. E-1- HATHi=gET -1,3- o8 < E-1-
FARNET-1, 3- 3TEA < E-9w21 -1 3- 31

4. E-1- RAUaisgeT - 1, 3-2789 < - ¥eer -
1, 3- TTEA < E-1- FAIGET -1, 3- réA

The correct order of reactivity of the

following dienes towards reaction with

maleic anhydride is I

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

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

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

4. E-l1-methoxybuta-1,3-diene < E-penta-
I,3-diene < E-1-chlorobuta-1,3-diene

Freaferfee arer & a=ft A i st B
affF et g g s R 2
R
Rl TR l\\.%
A B R
. Me 2.F
3. Cl 4. OMe



38.

39.

39.

12

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

R
RMR-—=~§%
A B R

I. Me 2.F
3. Cl 4. OMe
Frefafm afafrar § s ger e £

o}j_&\so M o
N T NaOM
PH Ij\ aOMe

MeQO,C~ "CO;Me

: ! N\ co,me
: N CO,Me
Ph 4

\
MeO,C [\
4, 2
Meozc @SOZMQ

The major product formed in the following
reaction is

Om\
N~ ~SOMe NaOMe

Ph _ — S e

MeO,C~ ~CO,Me

: Oyé_\\bécozl\ﬂa
- N
o CO,Me

1-A-H

40.

o A\
U
Ph / OMe

CO,Me

'Q\SOzMe

O
MeO \
MeQ,C

meo,c_ A \
MGOQC)& Sone

et sfafn § o= peaa seme 2
n-BuyNBr,
1.
Br
Br
% /O
Y “Br
Br
3- .
“Br
Br
4,

Br

RS

The major product formed in the following

reaction is

O

n-BusN Bl'a

)

Br

“Br

Q".b Q




41.

41.

s | _
“Br
Br
% /Q\
; Br
Br
A T97 B ¥ qeq 54y §

H H
e,
H H H CHs
A ! B

13

The most stable conformation of the follow-

ing molecule is

1. ETHET (AHET) Me
2, TAfRzEmT ZMe
3. swfafa BfEs auraae
4, "=dY Me
The relationship between A and B is
Me
H H L. Me
H H H CHg3 H
A R Me
1. Homomers (identical) e “.;Me
2. Enantiomers H
3. Diastereomers Me
4. Conformers 5 M'.E_. Me
et sy #1 gatfies vardt seor g
. Me
Me H
Me
Z “Me 4, =Me
Me ql\:e
Ve .

. ~Me
k%; 43.  Freitwfmddoes A 9 HIO, % 2 ToaHm!
H ¥ wfufrar Srimemsw wiffs s a1

ne w3 3 A e d

2.
%.\\Me

Me .

1-A-H
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CHO 44. =fafes afafea  so= qeg s 2

| ==
H=T—CH MeO O Pt-Pt (undivided cell)
H——0OH -
CH,OH MO 12 electrolysis
CHs
2, —0 MeO O OMeO
H™OH " | meo o oM
H——OH CFs CFs
CH,0OH
2 MeO MeO
D - Meo,{\/\llom
3, | H——OH CFs
CF5
H——0H
H——H O O
3
CH,0H FacMOH
CHO MeO O
—_ 4
| H1—OH FaC” > “OH
H——0H
H——OH
CH, 44.  The major product formed in the following
reaction is
Reaction of deoxymonosaccharide A with 2 MeO O Pt-Pt (undivided cell)
equivalents of HIO, affords propanedial, MeO OH i =
formic acid and formaldehyde. The structure CFy Sieetiyses
of A is
CHO _ MeO O OMeO
l. | H—H 5 MeO 0 OMe
A B CFy CF3
H——OH 2 Mo MeO
CH,OH : Meo"\/YOM“
CH3 Cha CF,
i XX
H——0OH 3
H——OH FiC OH
CH,0H ; weQ: o
CHO | R 0N
3 H——0H
H——OH 45. El Z9g8 S99 § m/z 120 9% 5 g
H——H - :
foraT zarfaT
CH,OH ikl g’ T g
CHO
4. | H—oH COh
H——OH s
H——0OH
CHs OMe

1-A-H



49,

50.

S1.

51.

52.

L. Y= (e—"ilﬂo 4 e—l’}/ﬁg)
2, Yi= (g‘fs/ﬂu = e"‘"z/“o)
I /= e Ti/ao
4, Y = g T2/ag

The lowest cnergy unnormalized wave
function of H} molecule is'(ry and r; are the
distances between the electron and nuclei |
and 2, respeclivély)

. Yy= (e—ﬁ/ﬂo 4= e—"z/ﬂn)

2 = (g_r:/ao = e"‘"z/f-‘o)

3= e~N/a

4. Y= e~/

arEE @4 o % R uw frew Rem ¥
P ufaadft £ = %ﬁ,agfﬁmg

I. WeT% Ffead I

2. F17 Ff5a o=

3. Prawaara

4, T °T

Nearest neighbour distance in a crystal
- o - L
system of side length g is 7N

I. Face-centered cube
2. Body-centered cube
3. Trigonal primitive
4. Primitive cube

2L warg & uw ffty atsw & Aifvw »
HEIT F U w0 F O p = § F wa it =
2

L 2 K

" amLt " 32mi?
3 4h? 2h?

% mi2 ~ mil2

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

hz hz
L. i * miE
3, et
© mi? Y mI?

f=fafaa & § Hel @91 Dol ¥ R o

FUA 2

1-A-H

16

52.

54,

54.

I. HCI #t sar DCl Y gmx fig 3=
FHFAT &

. DCI #t e HCl #Y 9+ wrgfy w9
Bt &

. HCI 3=y &1 a1 fF9+i% & DCl ¥ |17
FT HTHT ZaT 8

4. HCl #¥ I=r DCI F1 "9Ta z=ammT

&rer g 8

The correct statement about HCI and DCI.

among the following, is

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

2. HCI has a smaller vibration frequency
than DCI

3. The force constant k of the HCI bond is
half that of DCI

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

2

Ld

TEA T Fit arzet A7 #1300 K 797 2
atm & 600 K 74T 4 atm ¥ wfvafa frar wr

2, 79 www # veerdt aftady 2

3 1
l. ;R In2 2. SRIn2
S 5
3 ERIHZ 4, ERIRZ
One mole of a 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
. 2R In2 2. 1RIn2

3. %RInZ

_2
4. ZRIn2
s arfvas g § stgaer dwaor &
3F4"‘ 3D:c
3Fy = Dy
3F4 — 3P4
3F4“’ 302

2wop o~

The allowed transition in an atomic system is

I. 37, - 3p,
2. 3, - 'p,
3. 3, - *p,
4. *F, - 3D,



45.

46.

46.

CO,H
|l
MeO

CO,Me

é

OH

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

CO5H
Ioj
OMe

002Me
Jox
OH
CO,H
Jx
' OMe
RrafafE st § s ger s &
/% HBr
/
7 Lo 0°C
K ///7(A
Br
Br.
2,
Z
3_ & = Br
Br
4,
&

The major product formed in the following
reaction is

1-A-H

15

47.

47.

48.

48.

49.

/XA HBr
==
a OH 0°C
I =
Br
Br

2.

=
3 // / Bl'

Br

4.

=

BEgeE A it sw #  wiadfiear
8x 108 m2v-ts~! 21 amgw Hit wardr

B &8 (99 & emrEar = | P e=1.6
x 10719 C) _

I. 106 pm 2. 212pm

3. 424 pm 4. 318 pm

The mobility of a divalent cation in water is
8x 108 m?V~1s~'. The effective radius
of the ion is (viscosity of water = | cP; e=1.6

x 107 ()
1. 106 pm 2. 212 pm
3. 424 pm 4. 318 pm

frefafam & & ag 49 Re @ arew
ford R 7ur Rafta = 39 2a £, a2

2
|. EegreH 2. T
3. = 4, zTarigEa

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

I. Helmoltz

2. Gouy

3. Stern

4. Debye-Hiickel

H3 @ % foro e st @1 svmmarfiga
TOT T 21 (T qar g4y | a4r 2
F wey &Y gt #9ew r, 79T 1, B)



55.

55.

56.

56.

57.

. 7.

58.

59.

-3 N;

STEAT A # wafafy aedt £t g e 2
. 2 2. 4
3. 6 4. 8

The total number of symmetry elements in
diborane molecule is

[ 2 2. 4

3.6, - 4. 8

qau‘rfﬁ#mﬁgw'x',ﬁawwﬁw
eI12x-12D) 3 qor Frar &1 'y %7 S A

|

Ly =
« W =]
s

Sl

A physical observable, ‘x’, appears with the
probability distribution e(-12¥-12D)  Tpe
average of 'x’ would be

1. 0 : 2: 3

3.6 4. 12

fFefafes & & RBm ap ¥ R o
RBrare S e aw AR  am 2

. H; 2. Liy
3. N; 4. F;

The rotational partition function is expected

" to be the smallest for the molecule, among

the following,

1. H; 2. Li;

4. F,

R uw afifim fi afag sl &
HiEaT & I F SqAFATAITAT 2, v s

Frafrd
1. 0 2.1

3. 2 4. 3

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

1. 0 2. 1
3.2 4. 3
UF A rHLor ATAfwAr F ageftwoor £ fft

(N)) TaT UF=F F ITqEFET A (P) F Wy
GELES

1-A-H

S/06 CRIE/19—1AH—2A
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59.

60.

60.

o

Is {N)=;1—P
2. (N):-..l_

1+P
= 1
" (N) = F

L,

4. (Ny =

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

L (N) =
2. (Ny=—
3. (M) =+

4. (N) ==

Flew | & & ffFt 1 Few 1| F Bu

Tt & e fifen ‘
Fieq | FreH 11
P | sreidterewe- |1 | ot
AT SATARZAT
Q | wowrzTzusiiy | ii | Fyzemefy
R | wiféa i | gfasframoe
S | ZFETEERaAT | iv Vs
&TTO

P—ii; Q—i; R—iv; S —iii
P—iv; Q—i; R—ii: S —iii
P—i;Q—iii; R—1ii; S—iv
P—iv; Q—iii; R —i;S—ii

aw =

The correct match for the compounds in
Column I with the property in Column II is

Column I Column IT
P | Dichlorodifluoro-| i | Anti-
methane inflammatory
Q | Sulfadiazine ii | Insecticidal
R | Cortisone iili | Antibacterial
S | Hexachloroben- | iv | Ozone layer
zene depletion

l. P—ii; Q—i; R —iv; S —iii
2. P-iv;Q—-i; R—ii: S —iii
3. P—i; Q—iii; R—ii; S—iv
4, P-iv; Q—iii;R—i; S—ii



61.

61.

62,
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HIET/PART- C

[RuC(CO)y] Faeex ¥ forn Frafarfem
FAAT F H TE B

(a) TZ 86 THFZIT FATZL G

(b) ZHFT HTHAT closo THFTE AT &

(¢) Ty g ¥ F arg ot fatfie 2

(d) Foreew F w0t Ru 7 & C &7 €

a, b,cdard

a T4T b Fad

a, bdarc
a, ba9rd

P RS

The correct statements about [RusC(CO)5]

cluster from the following

(a) it is an 86 electron cluster

(b) it is a closo structure type

(¢) its shape is capped square pyramid

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

are

1. a,b,candd
2. aand b only
3. a,bandc
4. a,bandd

et aferfimar % swfea or g
weaad] f HEAT 8
[Fe(n®-CsHsXCH3)(CO] +PPhy ——

[Fe(n*-CsHs)(C(=0)CH;)(CO)(PPh3)]

1-A-H

62.

A plausible structure of the intermediate
involved in the following reaction

[Fe(n®-CsHs)(CH3)(COY,] + PPhy ——>

[Fe(n*-C5sHs)(C(=0)CH3)(CO)PPh;)]

qrefrETER A AT ¥ Heer §  Eer
Fare=, erreftEaoT AT AETIT FHE 7, FAC

I. MesSiCl,, Me;SiCl 74T MeSiCl;
2. MeESiCIz, M(.‘.SiCh G ME;SICI

S/06 CRIE/19—1AH—2B



63.

65.

65.

66.

19

3. MeSiCl;, Me,SiCl, 9T Me;SiCl
4. Me,SiCl,, MeSiCl; 79T Me,Si

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

1. Me;SiCl,, Me;SiCl and MeSiCl;

2. Me;SiCly, MeSiCl, and MeSiCl 66.

3. MeSiCl;, Me,SiCl; and Me;SiCl
4. MCQSiC];, MCSICI; and MB4Si

Preafafem & & &= P wft deard
~af¥erait £ A e £, a2

1. 20, 28, 509971 126

2. 24,28,82949T 126

3. 20, 50, 80 74T 184
4. 28, 50, 82 74971 180

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

1. 20, 28, 50 and 126

2. 24,28,82 and 126

3. 20, 50, 80 and 184

4. 28,50, 82 and 180

ST ST ¥ fore sraer e 2
1. 7 FEmor ara ¥ s 9w i &

FAATTA T AT 2T I=AAL Bt &

2

Ll

CAGIE S
. 5% fore sl argeeer (Ny/A) $t
ArTEgFAT 21l &

e

Incorrect statement for amperometric titra-
tion is
1. it is based on measurement of diffusion
current
2, its sensitivity is always higher than
those of spectrophotometric titrations
3. it does not generally require an indicator
4. it requires inert atmosphere (N,/Ar)

HATZEHA P-450 & #ad & Ay w91 o2
o= fifom
A. Zo¥ R, s Fz a amfaa 2

B. 77 for=<ft & =1 uF anfeas wmeH #

1-A-H

67.

. T% fore s = f sraegwar ag 67.

C. Z8H Fe(lll) smaq u=arsw #t faow
qAITH &

TE FY 2/E
1. A,B 2. A,C
3. B,C 4. FATA

Consider the following statements with

respect to Cytochrome P-450

A. It has histidine coordinated to ironcentre

B. It is a membrane bound metalloenzyme

C. It has Fe(IlI) ion in the resting state of
the enzyme

The correct statement(s) is/are

. A,B 2. A, C

3. B.C 4. A only

et sarawor sfafarsE o

TEUTEH B, & da # = fifvo

A. 1,2-57d7 faree

B. CO, #T S&ATSI

C. F= 7 hiATe

D. =TeAfA= gewrze § =rsafde
TEHTHFATEE

HEUATEA By, ¥ forw wdt awr /28

I. A,G,D 2. A, B, ¥a9

3. B,CFa« 4. A¥Fa9

Consider the following transformation
reactions in the context of co-enzyme B,

~ A. 1,2-Carbon shift

B. Hydration of CO,
C. Benzene to phenol
D. Dimethyl sulfide to dimethyl sulfoxide
The correct statement(s) for co-enzyme B,
is/are

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

2. A,B,only .
4. A only

‘B' F o § Rt ¥ d aft wav 2

(i) '°B & s VB i wyfFeaT o
e et & i

(i) B—H 94T C-H swarai £t gaumy uF
e E Arfa g

(iii) "'B FT At "B FT =g G400 F
for sy ez aga sifi= 2



68.

69.

69.
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(iv) ‘B’ Iq9d FATT NaOH &
siferfEaT 0% NaB(OH), e

FETe 70.

I. (ii) =T (iii)
2. (i) 74T (ii)

3. (iii) 7497 (iv)
4. (i) 74T (iv)

The correct statements regarding B among

the following

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

(ii) The polarities of B-H bond and C-H
bonds are opposite

(i) Cross-section of neutron absorption 70.

for "°B is much more than that of ''B
(iv) B reacts with boiling aq. NaOH solution
to form NaB(OH),
are '
l. (i) and (iii)
2. (i) and (ii)

. 3. (iii) and (iv)

4, (ii) and (iv)

e § & a8t Faa/Faa1 F:1 qH0
(i) LiClO, #T sriem LiF 5= # afers

frarr 2 1.

(i) Na #t a1 & Li &7 WS d9994
A (E°) afes o

(iii) Na'(g) #r srrem Li'(e) i s=gre=
FoAT afeT 2

1. (i) 74 (ii)

2. (i) @4 (iii)

3. (ii) &4 (iii)

4, (jii) Faer

Choose the correct statement/s among the 71.

following:
(i) LiF is more soluble than LiClOy in water.
(ii) The standard reduction potential [E’]

of Li is more negative than that of Na.
(iii) The heat of hydration of Li'(g) is

greater than that of Na'(g)
1. (i) and (ii)
2. (i) and (iii)

1-A-H

3, (ii) and (iii)
4. (iii) only

Frefarfaa § & ot Faa1 F1 g

(i) OF, % fEa=s Fww0° 2

(i) o TEAra Y A (2%) FTHT
NaOH f&e=ras & stfafen 5% OF, #71
IEES- Gl i1

(iii) HoS & OsF, atfrefier sr=ifa &1 st 2

1. (i) 74T (i) F¥a

2. (i), (ii) 74T (iii)

3. (ii) 4T (iii) Fa

4. (i) Fa=

Choose the correct statement(s) among the

following:

(i) The dihedral angle in O,F, is 0°.

(ii) OF; is generally prepared by reacting
fluorine gas with dilute (2%) aq. NaOH
solution. :

(iii) O,F, can be readily reduced by HS.

1. (i) and (ii) only

2. (i), (i1) and (iii)

3. (ii) and (iii) only

4. (ii) only

2 Rl 7t qaaT 2, 98 2
L. [Mn(H:0)6]*": Popserved =

Hepin: [Co(HLO)gJ"": ST HIT
2. [Ma(H,0)el*: Hobserved >

Hepin; [Co(H0)e]™"; T fitT
3. [Mn(H20)6]"": Hobserved =

Haping [CO(H:0)s1*: Wit
4. [Mn(H,0)6]": Pobserves >

Hapind [Co(H,0)]": ATFHIT

The correct set of information is
L. [Mn(Hy0)]™" observea =

Hapins [Co(H20)q]": Paramagnetic
2. [Mn(H:0)6)": Hobserved >

Hepins [Co(H,0),]™": Diamagnetic
3. [Mn(H20)61"": Hobservea =

Hapin: [Co(H20)]™": Diamagnetic
4. [M"(Hzo)ﬁ}l': Hobserved =

Hepin [Co(H;0),]"": Paramagnetic



72.

72,

73.

73.
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I B AgT F Tt St ¥ g
# fr=fortam Fai o7 fem fifto

AT F d9 v fim ¥ Ry ¥ 74,

B. Co™ @41 Cr' ¥ wgpet a1 are vz frama &

C. Mn® % 55 aifay gefer 7a frar wei y
Foff z9ri &

D. Ni*' ¥ #%er fi are 42 ot § ot wgqmr 2

. AT9TC

2. A,CTATD

3. Ca4qTD

4. B,CaATTD,

74.

Consider the following statements regarding

electronic spectra of high spin complexes

A. Ti** complexes exhibit one sharp band.

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

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

D. Ni** complexes exhibit three broad
bands.

The correct statements are:

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

Tt ar ot dm efidfs @1 R
TR avw Bt sod wm saffy &
Fifm:

(A) FXeO(0SO,F) (i) &+ 75.

(B) FXeN(SO,F), (i) ¥ fast

(C) XeOs (iii) T-srfa
(D) XeOF, (iv) afa

L (A)-(i). (B)-(i), (C)(ii), (D)(iii)
2. (A)-(i), (B)(i), (C)~(ii). (D)(iv)
3. (A)(iv), (B)-(i). (C)-(ii), (D)-(iii)
4. (A)Q), (B)-(iv), (C)(ii). (D)-(iii)

Match the appropriate geometry on the right 76.

with each of the species on the left:
(A) EXeO(OSO,F) (i) linear

(B) FXeN(SO,F),  (ii) pyramidal
(C) XeOs (iii) T-shaped
(D) XeOF, (iv) bent

L (A0, (B)-(i), (C)-(ii), (D)~(iii)
2. (A)(i), (B)-(i), (C)~(ii), (D)~(iv)

1-A-H

8;

3. (A)(iv), (B)-(i), (C)~(ii), (D)-(iii)
4. (A)(0). (B)-(iv), (C)=(ii). (D)-(iii)

trans-[CoLCl(en),]' (L=NO, ,NCS,OH",
Cl) % 519 TTIEA FT IR0 UF I (A)
21 39 37 (A) F cis-THTIYE F TOT 2
1 st oy w0 #1 s #vft 2, 4m 2

l. L=NO; <NCS <OH <CI

2. L=NO, <CI' <NCS <OH"
3. L=0H <CI' <NO, <NCS

4. L=0H <NCS <CI' <NO,

Hydrolysis of trans-[CoLCl(en),]*

(L = NO,, NCS", OH. CI') results in a
product (A). The tendency to form cis-isomer
of the product (A) follows the order

. L=NO; <NCS <OH <CI

. L=NO; <CI <NCS <OH"

. L=0H <CI' <NO, <NCS

. L=0H <NCS <ClI <NO,

Frefafam afafensi & & s 22 NH,
s g, A d

(i) KNO; + AgCl — KCI + AgNO;

(i) NHyBr+ KNH, — KBr + 2 NH,;

(iii) Fe(CO)s +2¢ — [Fe(CO)J* +CO

L. (i), (ii), T4 (iii)

. (i) @4 (ii) ¥

. (i) 74T (iii) Fa=

. (i) 4T (iii) F==r

L) N —

(2]

B

Among the following reactions, those that
are feasible in liquid NH; are

(i) KNO; + AgCl — KCI + AgNO;

(ii) NH4Br+ KNH; — KBr + 2 NH,

(iii) Fe(CO);s + 2¢” — [Fe(CO)J* + CO

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

2. (i) and (ii) only

3. (i) and (iii) only

4. (ii) and (iii) only

7 BrF; # SnF, 79T AuF; F1 A=ITT-377
e o faefm s 2, #wor:

I. SnF;' F4T1 BrF,'

2. BrF,' @41 AuF,’

3. BrF,' Fae
4, SnF“'. q4gr AUFE’




76.

77.

T,

$ 3. C

The cations formed upon dissolving SnF; and
AuF; in liquid BrF; separately, respectively are
| SNF; and B!’F;f

2. BrF," and AuF,'

3. BrF, only

4. SnF;' and AuF;

Frerfarfe sfrfrret o fam fifvo

£ CH.CH
\p‘/ :
7 ock

Pr,

PhyP. CHa
el
Pd + CHyl ——»
3
7 eu,

heat

(A)
1

(B)

sty AT S TN UF IeE F F

Fomgm AR a2 ¥ w2
. A 2. B
4. ATATC

Consider the following reactions.

Phy
P. CHZCH.
A o OB e
(A) Fh{ \OCI-i;
PhiP. CHs -
(B) \pu{\ I CHy ———>
F"h;P/ CHs
HaC=CHa o

PPhs
©) @"m\{-..cm ’
Chly
The reaction(s) which will NOT produce

ethane as a product is/are

1. A
35C

2. B
4. Aand C

1-A-H

22

78.

78.

79.

79.

NO e #t zrar e, arg W Frdz wft
&) o= P et (e sear 7) 7
= fifsm
A. [IrCI(CO)PPhs),(NO)]"
B. [RUCI(PPh;)x(NO), ]’
C. [Co(NCS)(diars):(NO)]'
T2t diars = 0-(MeAs);CeHy
D. [CH(CN)s(NO)I™
ot age/AEEl # NO 1 3fF swe= faar

wff w=fie et 8, 72 218
1. AT4TB 2. CF4aTD
3. D#aA 4, B¥aEA

Donor mode of NO ligand depends on metal.
Now consider the following complexes (in
gaseous state).
A. [IrCI(CO)(PPhs):(NO)]'
B. [RuCI(PPh;)(NO).]"
C. [Co(NCS)(diars)(NO)]"
where diars = o-(Me;As),CeHy
D. [CHCN)(NO)T™
The complex(es) that do NOT exhibit bent
NO coordination mode is/are:
1. Aand B 2, Cand D
3. Donly 4. Bonly

T TR AT (A) F1 S A KSON &
sfarfT 0% At AT 4 T IR (B) FAT
2l NaF &7 4%-4% ¢ S5 FA 97 qF
WWW(C)ﬁqﬁ‘q’ﬁfﬁa’rmﬁTﬁl
A, B @41 C #1 9fg=ifag
1. aq. Fe(ll), [Fe(SCN)(H;0)s]'

4T [Fe(H,0)]”
2. aq. Fe(111), [Fe(SCN)(H,0)s]™

9T [FeFq]™
3. aq. Fe(I), [Fe(SCN)(H,0)s]' 74T Fef
4. aq. Fe(Ill), [Fe(SCN)y(H,0);]" T4T FeF;

An aqueous solution of metal ion (A) gives a
blood-red colored product (B) upon reaction
with KSCN. Upon dropwise addition of NaF,
the complex turns to a colorless compound (C).
Identify A, Band C.
1. aq. Fe(ll), [Fe(SCN)(H;0)s]’

and [Fe(H,0)]""
2. aq. Fe(Ill), [Fe(SCN)(H:0)s]"

and [FeFg]*



80.

80.

81.

3. aq. Fe(1l), [Fe(SCN)(H>0)s]" and FeF;
4. aq. Fe(l1), [Fe(SCN)y(H,0):]" and FeF;

v B BRIES (7BP) SRR
TFa F MO 9 | FAq o-AawaT 7T
o fifsrm d snfes s smmady @ s

A
1. dpT4Td,, 2. d,991d,,
3. do.ye TATd,, 4, d,T4aTd,,

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

. dand d,, 2. dgandd,,
3, dx;-yz and dx, 4, d,and d)-;

A #1 [T F o st &1 oo

I &
0
L eno
A
1. (i) n-BuLi,
0
. (\s (i) [NBr
s’]\ 2. HgO, H,0
1. (i) n-BulLi,
o)
2, (\s i) [ o~g
s) 2. HgO, H,0
1. (i) Mg,
J (i) HCHO
3. -
iy 2.PCC
1. (i) n-BuLi,
o)
4 C\s (i) [>F
s) 2. HgO, H,0

The correct sequence of reactions for the
preparation of A is

o
> "chHo

A

1-A-H

23

82.

1. (i) n-Buli,

0
1. (\s (i) [~ Br
s* 2 HgO, H,0
_ 1. (i) n-Buli,
0
2, [\s (i) [>o~g
s) 2. HgO,H,0
1. (i) Mg,
G (ii) HCHO
3. |>\/\Br
2. PCC
1. (i) n-Buli, -
0
4 (\s @iy F
s) - 2. HgO, H,0

frafafaa sfufrmst & A @ar B 6
GRS LD

o]
CF;CO0H CFyCO0H
B ————= A
R = COzEt R =Ph
R
H OH
s i :
Zpn CO,EL
OH OH
2.
A= B=
Ph
COLEt
_ OH o . |
3.
A= B=
CO,Et
Ph
OH OH
4. !
= B=
Ph CO,E




82.

Structures of A and B in the following
reactions are

CF3COOH
R = CO,EL

CF3COO0H

R =Ph
R

OH
1. | A= B=
h CO,Et

2 | e

CO,Et

L
>
]

P

OH OH
B= ©\
Ph
OH OH
B=

- CO,Et
Ph

OH OH

Ph CO,Et

feafafas afafrr & w21 5w 2

|

n

CONH
m_/ ’
I. N
A

1. BnBr, i-PraNEt
2. PA(PPha)y

CONH,

1-A-H

a4

83.

CONH,

N
]

Bn

L

CONHBn
4, ]

N
H

The major product of the following reaction is

1. BnBr, i-Pr,NEt

CC
”’\’/\conn, 2. PA(PPha)

= N

L)

Bn

CONH,
2. A\
N

Bn

CONH,

L2

frafafae Sf sise g a@=r 9tfs
2

IR: (v) 1685 cm™; '"H NMR: 5 7.84 (d, /= 8
Hz, 2H), 7.60 (d, J = 8 Hz, 2H), 3.65 (t,J =
7 Hz, 2H), 3.18 (t, J = 7 Hz, 2H), 2.25
(pentet, J = 7 Hz, 2H) ppm; "*C NMR: & 28,
36, 45, 128, 130, 133, 137, 197 ppm; El MS
m/z: 200, 198 (1:1), 185, 183 (1:1)
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3 0 OH
Br—©—<_/—c1 CONHBn
’ 0 Cl
s -
~ NHBn

COzME

. |4 0 A OH
COzMe
] 4.

™

B
Cl I‘?l
Bn
84. The compound that exhibits following
spectral data is 85.  The major product of the following reaction
IR: (v) 1685 cm™'; '"H NMR: & 7.84 (d, J = 8 sequence is
Hz, 2H), 7.60 (d, J = 8 Hz, 2H), 3.65 (t,J= CHO 1. H,C=CHCO,Me
7 Hz, 2H), 3.18 (t, J = 7 Hz 2H), 2.25 DABCO (catalyst)
= . 13 N -
(pentet, J = 7 E-Iz. 2H) ppm; “C NMR: § 28, CI/Q, 2. BN,
36, 45, 128, 130, 133, 137, 197 ppm; EI MS

n

m/z: 200, 198 (1:1), 185, 183 (1:1)

- OH
I. G ;<° CO,Me
Br Cl -
ci NHBn
2 ¢
5 OH
3. Q ' CONHBN
Br cl
cl
4, E

0
(o
Q(J 3 NHBn
. mcozm
(of
85. FwaferfRra sfrfmr s #1 e wore 2 F

CHO 1. H,C=CHCO,Me OH
/@’ DABCO (catalyst) 4. COMe
c 2. BnNH, m
cl N
Bn

F

OH
CO,Me

Cl NHBn

1-A-H
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86. Freafarfira afifr sawm ¥ ey 3702 A
TITBE

u (o] POCI (1 equiv)

DMF
POCI, (excess)

e ma @:‘»ﬂ

CHO OHC CHO
N |

Ho HO
4. A= N—d | B= M
N © f. 97 cuo

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

C -
ﬁ 0 POCI; (1 equiv)

DMF
POCI, (excess)

CHO CHO
Me O - O
. n o H o
CHO
g Lo N 0 cHo
B CHO OH CHO
N (0] N o}
H H
HO HO
No° N 9" cho

'_..rJ
»
[
IZ. =
o =
m
u

87. faeafafire afaf w1 qer o= 2
o 1. LDA, -78 °C
Me;SiCl

2 03, NBBH4
then H;0"

1-A-H

87.

2. OH
”;’15
3. 2
Yéj\
4. }’(33
The major product of the following reaction is
o 1. LDA, -78 °C
MesSICl
2. O3, NaBH,
then H,0"

O

i S
(@]
&

OH




88. fraffam wwfe R st &
IeTEt A 747 B A 67 §

NO;
hv
©/\/0\rr Et —= A+ECOH

Has O, GO

CH,OH 0" O

COH
v Ol = O
CHZ0H OH

co

e O, T
CHO OH

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

{#5 ]

A +EICOH

B + EtOH

- O
- CLL,

©;
@ﬁ*
- OO,

NO.
2as L
CH,0H
- G e 0T
CHOH OH
NO N -COH
CHO OH

L
.

. 1-A-H

89.

FATHT FLAT §, TR HHAT B

dilute KMnO,

A keto-tactone

then CrO3

alkaline KMnOy4 0
_—-
heat HO,C ©

[VE]

?

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

dilute KMnO,
then CrO4

alkaline KMnO j:o):
0
heat HO.C

L. 2.
OH
OH
: OH

keto-lactone

el
>

OH

qraredtys A st Rt sEsan J
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9. et st s vma 91. Faf=faT afafien s % wer sz A

FITBE _ TFITBE
e
1 1. Me;NH, HCHO, H* NaCN (j o Meldll s
' - A - B
6 2. Mel, NaOH A
Zn/Cu (coupie]
8
(0] NC OH

CHdly
0

>

w

I
[

e

OH

¥e!
i
@

(V5]

¥
il i
el
=)

el

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

o
1. Me;NH, HCHO, H* NaCn
- A -
2. Mel, NaOH £

=
(@]
o
=

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

o] ME;CUU
0 .

0
(0] NC OH
ZnICu(couple)
A= . 8
: ﬂzf é*
: 0
&’

OH OH

(0]

iﬁ; RO

1-A-H



92,

92.

93.

OH OH
OH OH
fReferfir stfirfram =1 qer sear2 2
O 1. LIHMDS, TMSCI
N thena
Loz 2. PhSeCl
3. Hy0,, A
0
1 Ph 2. R Ph
0 o__

e 0
Ph

0__0
« |(LL
N-"ph

The major product formed in the following

reaction is

0
OJK,Ph

1. LIHMDS, TMSCI

then A
L~ 2.PhSeCl
3. H,05, A
0 0
i Ph | Ph
o Q.

S‘J
o
=

1-A-H
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93.

i, LDA, THF. -78°C -
A -———

ii. EtCHO

Ph

I. Cy:BCI, TEA
—_— -

ii. EtCHO

O OH

W

Me

O OH

'u
—:{:
2

L
»
"
B
\; :
m X

The major products A and B in the foilowing

reactions are

I. LDA, THF, =78 °C Q
A -
ii. E{CHO Ph)\/
i. Cy-BCl, TEA
—_—
ji. EICHO
1 O OH
A=B = py Et
Me
2, O OCH
A= B = Ph)j\'/\ Et
Me
3 OH QH
N mj\(l\a B pnj\(‘a
Me Me
4 0 OH OH
A = Ph)k(\Et B = oy =
Me Me




04, rmafufs st &1 g IR §

AR
A
\ / .
N
|
H H
N =N
H \ H \
3. 4,
HOW CH HT"'H
|

94. The major product formed in the following

reaction is
SN A
N\ / e
N
|
i H 2. H
O
N 5
H \ H N\
3. 4, /
H N & ,r H
|

95, famferfen afafFmr e Sens &

CID

OH 1. NOCI, pyridine

2. hv
3. H,SO4
OH
0
NH

1-A-H

30

95.

96.

L%

OH
2.
NH
8]
@)
OH

H
=

The major product formed in the following
reaction is

cS

1. NOCI, pyridine

2. hv
3. H,S0,

OH
OH
o
NH
OH
NH
¢)
7
o
NH

»e:
ot
be:

4. o
CN

ot st agea § el 1=
IS A T9T B El
1.Br,

O 2. t-BuOK LDA
- A - B

L = O

cyclooctyne

O ~OF

E5
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NOurN G T e
Br 5
cycloocta-1,2-diene CD‘OH

B A= B= <
B o

cycloocta-1,2-diene

ed

97. The major product formed in the following

reaction is
96. The major products A and B formed in the H COqEt NaBHsCN
following reaction sequence are M s
1.Br, N o pH ~ 4
O 2. 480K LDA
A B ;
5 4 —OH
A SR Chron
Br
—0OH
cyclooctyne 2. =

3

OH

sl
DL ey :

cycloocta-1,2-diene

o er " Q 98. frfafir sfufirr smww # fefim ez

1

"I
‘0
O

L]
iy

o
o &

L

WL | Z
ey

O

»

L

8
o)
T

cycloocta-1,2-diene B Y #7978
)\/XV‘ 60 °C, THF- Ether N
97. Tr=fates qey afafrr s qersem= e
CHy=CHCHO 8 (Majon
H COH NaBH,CN
N (0) pH ~ 4 L O A
=
7 H ::..-OH
N . P

1-A-H




98.

99.

OH

CHO

o

The structure of product B formed in the

following reaction sequence: is

]

MgCl

CH,=CHCHO

B0 °C, THF- Ether r

= B (Major)

HO

5

CHO

(7]

/ %t:\
\

-OH

CHO

et sfafear sqe % geg sz A
a7 B 2
1. NaCN
2. MnO, NaOH
2 PhCHO A - B
1 j\rf Ph A
A= Ph B=
P Ph>£\0
o
2= R B= i
Ph)J\GN HOJJ\PI'I

1-A-H
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99.

100.

100.

LR L.
e A= B= Ph
Ph™ CN o

(0]

HO Bh
HC,C™ Ph

The major products A and B in the following
reaction sequence are
1. NaCN
2. MnO, NaOH
2 PhCHO A B
1 f Ph
A= Phﬁrph = ph>£\o
: A= B=
4 Ph’ﬁ\CN HOiPh
3 - 9 - Ph
2 Ph CN 2 ' Hoj\!
4 A= i Ph B= il Ph
= PHJHO( = HO;CkPh
=129 (PhCH=CH,) Ft HBr ¥ stfafwar
HYAATHF qHTAFAT A’ (q=F) T41 B (3(o0)
&1 fgor 7 21 frgor #1 'H NMR &g
91 e § 5.17, 3.53, 3.15 @471 2,00 ppm
o, @ Rt & wrg gafar 2, e arie
TATHFAA 2:1:1:6 &1 A 99T B #T HiAT
T &
. 3:2 2. 41
3. 21 4. 3:1
Reaction of styrene (PhCH=CH;) with

HBr gives a mixture of regioisomers A
(major) and B (minor). The '"H NMR
spectrum of the mixture shows four
signals, amongst others, at & 5.17, 3.53,
3.15 and 2.00 ppm with relative
integration of 2:1:1:6, respectively. The
molar ratio of A and B is
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101.

101,

102.

102,

103.

103.

bac3:2 2. 4:1
3. 2:1 4. 3:l

U ZTE T FAT H T TAAE &
E(a) = (a* - 3a)/6

oo Rt & gemfiga swf 2

| 3—‘;‘ 2. —g
3

3= 4. =

The energy functional from a trial wave
function is

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

I 3—% 2. "'::
3
3. 3 4. Py
Fiferam oo & o uw s sreear
o HaraeE 9T air e 2
1 = [a(1)B(2) + a@)p(1)]
2. a(1)B(2)
3. Jii[tx(l)a(z) + £(1)B(2)]
4. a(2)p(1)
A satisfactory spin wave function for an

excited helium atom is

. Z[@(DBR) + a@)B(D)]
a(1)p(2)

Zle(a@) + FDAQ)]
a(2)B(1)

:b»h)N

uF aw Ay £ sy, g (T5>0,)
qAT F9T (T>>0,) A1EY FHATU e SAave 7

AT FIAT S, TR &
030 3- H
1.1-2-1 2. 2.1-1
o o
3.1-2—1 4.2-1-1

For a linear molecule the mean energies for
translation, rotation (T>>0y) and vibration
(T>>0,) follow ratio:

(P Lt 2 | 2.
Bl st isa]. 4.

NN wW
RN

- 1-AH
S/06 CRIE/19—1AH—3A
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104, e e % Bro ssaaw o9t #1on—

104.

105.

105.

106.

afvae snfdes &

1
Lo=xi 30+
1 . 1
X T FA3

3 1 _1 +.l_
2. 22‘1 vrz'XZ 21’3

2.

A SRR oI
'ﬁX‘l ZXz foa

The highest energy m — molecular orbital for
the allyl system is

1 1 1
L patietsrs

p | 1
ﬁ)& L

2.
1 1 1

ERY Sl claey ¢
h 1 >

& B X2 FXs

F e TR F fAr srmmaefiga

TN ol &, r2e3(3c0s2 6 — 1) | T

 wfefee & dag fi == qEary g, |,

TAT m §, FEL:

1. 2,2,0 A 2x0
3. 3,2.0 4, 3,1, 1
An unnormalized wave function of the hydro-

-
gen atom is given by r%e 3(3cos* § — 1).
The three quantum numbers, », [, and m,
associated with this orbital are, respectively
1. 2,2,0 2200500

3. 3,20 4 31,1

Cis-FETETEA HT m-ATded p, +p2—P3—
ps Fore sE= Reswor & w=y vaar 2, a8
2 !

Gy
A
Az

B,
B,

o (] [ | Wi ]2 o

. A 2. A,
. By 4. B

Ll




106.

107.

107.

108.

The m-orbital py + pz — p3 — P4 of cis-

butadiene belongs to the irreducible repre-
sentation

Cav
Ay
Az
B,

—| | —| —| T
—
—

1.1 25 2

3.3 4, 4

The number of times the A, representation
appears in the representation I of the Gy
point group given below is

Cav C, | 0oy @'y
r 3 | | 3

1. 1 2.2

3.3 4. 4

1.5 Taar 7.0 T ¥ Saig &t § uF T
Y T 7T TEE e AT $ Ieaan s
7o & wEfeai wAer N AT N E In T A
AT 21 (y, by ke, T FA: ST T A FAET
Far Ag F arr g, @ A B G
Bt ¥ e waw 0 | ¥ gt Far
ST HHaT 81)
1. 5.5yh/kT

3. SYR/KT

3
2. -{‘;Yﬁ/kq_‘

4. 8.5yh/kT

1-A-H
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108.

109.

109.

110.

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 (v, h ke, T
are gyromagnetic ratio of the proton,
Planck’s constant, Boltzmann constant and
temperature of the sample, respectively;
assume that the partition functions for both
systems can be approximated as 1)

. 5.5yh/kT 2. Zyh/kT
3. SYh/KT " 4. 8.5yh/kT

2 =AY AET A T9r B #i ¥ AET
wrTtel} ¥ WO AL (S 4 — Siup) T A

a2 (Rar 2 B A f A wEfr B A

e wgfE A AT R )
I %Rlnz 2. RIn2

5 7
& ER"‘Z 4. SR In2

The difference between standard molar
entropies of two mono-atomic gases A and B
(5%, —5%,5) at a given temperature is
(given that the molar mass of A is twice the
molar mass of B)

1. gmnz 2. Rn2

= T
= ;R In2 4. ER In2

uF araradt g e adiEwor w1 sEer
FAT :

P14y

Ym
SEl B ¥aw arg w1 wAq g1 aad AW q
Slm'&ﬂ?m‘fﬁﬁw. ‘U—Uldeal Gﬁ%ﬂr,

=R

—RT (a_a 2 —RT? gg)
* Vm \8T/y Y Vg \aT/y
. —RT? —RT
3. B 4, —B

Ve Vm

$/06 CRIE/19—1AH—3B
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110. A non-ideal gas follows the equation
L B
P=r[1+ -
Where B is a function of temperature only.

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

—RT (gg) ? —RT? fan
© ¥y \ar v Vim \at/y
—RT? —RT
3. , =
Vm & Vin B

111, IOOOKWAmeﬁTﬁﬁzﬁmér

AT et T s Fwar
arafiw vy | 2 R .

(i) A-B+¢C Fs ™

(i) | A-P+0 55”1
1000K o% P #t sff=aw dgifas affaT
afe 2

I. 62.5 2. 60

3. 166 4. 375

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

Elementary | Rate
process constant
(i) A=B+C 35
(i) | A P+Q 557t |

The maximum theoretical percentage yield of

P at 1000K is
1. 62.5 2. 60
3. 166 4. 375

12, Frrfafer siv oF s M ¥ wwrer T T
1 e v g, 7w 2

qT4HF Ty k-t

(i) M+ hv - M* labs

(ii) M +Q->M+Q kqlQl[M™]
(iii) M* - M+ hvg 0.2[M*]

afrdify Ftzar e (1/1)ws[Q) F s &
[Ql=09T s & 4 21 I,,, FTA 2

1-A-H

112.

113.

113,

. 0.25
. 08

Lo ]

3. 20

Photochemistry of a molecule, M. is described
as by the mechanism

Elementary process | Rate
| M+hvom Ehe
()] M +Q-M+Q | kolQI[M]
(iii) M® —» M + hv 0.2[M"]

The intercept at [Q] = 0 is 4 for the inverse of
fluorescence intensity (1/1:)vs(Q] plot.

The value of I ;. is

I. 4 2.0.25

3. 20 4. 0.8

Hiftaw Tfaw aome ¥, s fEw
#AT=AT (CMC) § 97 it |igar %, Jeg
e 1 Wew S § Atgar a7 ¥

ATT F AT 9iEdT #1 o7 AEer a8 =

H g FATE, A28

I wre srawar ftwar & azd 8, g
e Fremadt 95 wear &

2. WHET ATAFAT dAAr § oweAr 2, wig
T FreraE wzar 2

3. WiET ATAEar dtmar ¥ gzt 2, aav
el A e oft figar d Gar

4. verft # seafyw g ¥ ag g
ATAFAT draar & a3t 2

Above the critical micelle concentration
(CMC), the option which correctly describes
the variation of molar conductivity with
increase  in  concentration of sodium
dodecylsulphate in aqueous solution is
|. molar conductivity increases sharply,
but the solution does not remain
colloidal
2. molar conductivity decreases sharply,
but the solution remains colloidal
3. molar conductivity decreases sharply
and dissociation into monomers also
occurs sharply
4. molar conductivity increases sharply
with large loss of entropy
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115.

115.

114, 79 A ¥ 31 9re] 71 39 B % a1 "« & 300 K

o7 Al e Beem o after Jew
iy 3wl —15kmol™* &1 THH &
fafm w=w & e oot (0 &) BeF
fezaw 2, 988 (R=83JK 'mol™)

1129
2. —6.0
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 k] mol~*. The corresponding value of
Gibbs energy of mixing (in kJ) is closest to
(R=83JK 'mol™)
I, =129
2. —6.0
3. =15
4. -09
2.0 51 0,(g) ¥ W A (s AFT) FY
500 K 9T 5 L § 50 L a% Sz a4
FeraoitT srEeTet § wAfa e w2
aafw 3=t (k) #) & afeds Bes feaw
taEe
5

(R = 83K mol; Cym = ER)
ki =225 2o =128
3. =191 4. =75
A sample of 2.0 moles of 0;(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 kJ) is
close to

5
(R = 83K mol?; Cym = ER)

1. =225 2.
3. —19:1

-12.5
4 =75

1-A-H
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116.

116.

117.

1T

uF st e Sratn i
Rrafir a7 #1 77 o wega g

_@:’_'.Ll = k[COOH]?[OH] 7% [M],

ETEETiEae FUT FE AT UHART 1
arifa aigar 8, a1 agsisem § qfemr
(N)FTT3aTE, 98 8

1. {N) = 2[M]§kt

2. {N)? = 2[M]3kt

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

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

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

— 15908 = k[COOH]?[OH]. If [, is the
initial concentration of hydroxyl and

carboxyl monomers, then the degree of
polymerization, (N) is given by

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

2. (N)? = 2[M]%kt

3. {N)? = 2[M]%kt + 1

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

v fEawaery e Bem (a=b =
ca=f=y=90°)% FufA=EEEda
ELGEL R AR

1. 5in?0 = 2 [c2(h? + k2) + a2¢?]

A!

in2f =
2. §in®0 = ——

[c2(h?% + k?) + a?#?]

s

. sin?0 = 2 [a?(h? + k?) + 2]

&

. sin?0 = 2 (12 + k2 + 7]

The correct relaiionship among the
following, for a tetragonal (a=b = c;a =
B =y = 90°) crystal system, is

) 2
L. sin0 = = [c?(h* + k?) + a*#?]
P P O P ST 2 p2
2. sin G—W[C (h* + k®) + a*£%]

3. sin0 = 25 [a?(h? + k2) + c2€2)

; A
4. sin%0 = ;g[hz + k2 + £2)



118.

118,

119.

119.

7% v g srrea F Pro sfafa=os v
¥z F0.6 V &Y A &, a1 A= e #

mmmﬁmﬁm(lnﬁ)ﬁﬂ%

wT g Ag @ (R & siooor s § =

- 0.5)
¥ ¥
1 O'SF 2. 0.05 s
3 AL LS
2 0.1m_ 4. O.OIRT

If the ovérpotenlial of an electrolysis process
is increased from 0.5 V to 0.6 V. then the

ratio of current densities (lnf-"'—")of the
0.5

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

F F
0.5;‘1, 2. 0.05 =
- F F
3. 0.1-5 _ 4. 0.015

2 HT Na,S0, ¥ fAeas & wamafas faaa
(u) T wTer FratE afEmEr nE () F

=i # Ry afiersm 74 8, ® 8

l. u° + 5RTIn2 + 3RTIny4
2. u°+ 3RTIn2 + 3RTIn y4
3. u° + 3RTIny,
4. p° + 4RTIny,

The chemical potential (u) of a 2 molar
Na,S0, solution is expressed in terms of
mean ionic activity co-efficient (y4) as

I. 4° + SRTIn2 + 3RTIny,

2. u®+ 3RTIn2 + 3RTIny,

3. u® + 3RTInyy

4. 4%+ 4RTInyy
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120.

129.

co % for AGH% = (Ep41 — &) TAT (0 + 1)

% wor asherT A TE A v 2,
R 79 —14cm™! 4T STES 2170
em~! &1 cO # fFAmm F=f (em™ #H) F
mlg s (AT o, 5 Co ww
seardy Fifer 2, Rt st f sttt

®

2
&= (v+i)o-(v+3) xew;D=:2)
I. 42044 2. 84088
3. 168175 4. 336350

The Birge-Sponer plot between 4G  : =
r

(€41 — &) and (v + 1) for CO is a straight
line with slope of —14 cm™"and intercept of
2170 em™* .
dissociation cnergy of CO (in cm™) is
(Assume CO as an anharmonicoscillater with
the energy expression

The approximate value of

= (oo (v+ Y x0i0 =2

1. 42044 2. 84088
3. 168175 4, 336350
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