ARG A T T AR A TUT gF Ed
A9 A B R ARAEt & Aol Fr
& e Ry A fomr an, AT A@fd & e
[T AT §IM | FlA-AT FAH AT?

1. X 2. 1l
3. 4. IX

“The clue is hidden in this statement”, read the
note handed to Sherlock by Moriarty, who hid
the stolen treasure in one of the ten pillars.
Which pillar is it?

1. X 2. 1l

3. I 4. IX

Al T 9regTgeRt I AT FINTSSAT HALA:
AqFes, oo qur dea$ & Imafaa v o
& UTEATISH 34 H § Fdel fhdl ar Fanfsaar
# ffe gul 21 A HESS S A,
27 eoell TS #H qAT 30 Yeels HINSST H
MfAE gUl ool qur AeAs wISS A
A il alel WTeAqehl T ol HEAT FA
47

18

24
26

STRIFT G § Tl FET ofamndr S
TehelT|

» wdE

Suppose three meetings of a group of
professors were arranged in Mumbai, Delhi
and Chennai. Each professor of the group
attended exactly two meetings. 21 professors
attended Mumbai meeting, 27 attended Delhi
meeting and 30 attended Chennai meeting.
How many of them attended both the Chennai
and Delhi meetings?

1. 18

2. 24

3. 26

4. Cannot be found from the above
information

A 5 R g & S, e Ree &
AR & Uhs S T wii¥eear 0.1 g I
g afdd foar e fow 4 aR amm &ar
g, a 3 IEHT & SR 3dF Uhs el
TR &1 gref:

1. 1-(0.9)* 2. (1-0.9)
3. 1-(1-0.9)* 4. (0.9)*

The probability that a ticketless traveler is
caught during a trip is 0.1. If the traveler
makes 4 trips , the probability that he/she will
be caught during at least one of the trips is:

1. 1-(0.9)* 2. (1-0.9)°
3. 1-(1-0.9)* 4. (0.9°

MY a1 &t g3 @ weH H 3orT e
qur fRdr gy & g IeR@or KA foer
Ssa & T &7 & FF fhder o @3t
Fr ETHAr g?

1. 3 2. 4
3. 5 4. 6
. . .
. . .
L ] L] L ]

The minimum number of straight lines
required to connect the nine points above
without lifting the pen or retracing is

1. 3 2. 4

3. 5 4. 6

THh 3HS U & Fed o« Aot & ar R
A Bl A¥ B fiT 994 & Tdg W g 9U
N FYATH SIS AT §?

1. V3 2. 1++2
3. 5 4. 3

Let A, B be the ends of the longest diagonal of
the unit cube. The length of the shortest path
from A to B along the surface is

1. V3 2. 1++2
3. V5 4, 3

TEAT 3 A ARG AT s A forer Sy
ar 39 §&aT # fohdel gerdAcd 3 gl
1. = 2. Og
3. ad 4. IS



How many digits are there in 3'° when it is
expressed in the decimal form?

1. Three 2. Six

3. Seven 4. Eight

xy &S FATT W G T TH oo
3¢ A IORAT &, x du y AN 33T W
TFETSAT HAA: 8 3R 7 & Sfar @ar g1 39
Iod & g & e §

1 (87) 2.
3. (~4,35) 4.

(_81 7)
(4, 3.5)

A circle drawn in the x-y coordinate plane
passes through the origin and has chords of
lengths 8 units and 7 units on the x and y axes,
respectively. The coordinates of its centre are
1. (8,7) 2. (-8,7)
3. (-4,35) 4. (4,35)

oy & g AR Us g9 & 3T aUr W
Th-Ush Jocd §oI7 a7 g1 SIE Jod & &A%l
3R TR Fed & STl &M 3T FT § 2

L
1. V2 2. 2
3. 2v2 4. J3/2

There is an inner circle and an outer circle
around a square. What is the ratio of the area
of the outer circle to that of the inner circle?

TS

1. V2 2. 2
3. 2V2 4. 372

THh T & U¢ & <O 38 & fFak &
T T 20% Bier gl Fremd @ 3 3arg
d% ga X feur = g1 Pemw & @re
A T R AT F 3T &

1 V10 -9 2 10-9

T J9-+8 ' 9-8
2 _qg2 3_93

3 102 -9 4. 103 -9

9-8 93 g3

10.

10.

11.

11.

12.

The base diameter of a glass is 20% smaller
than the diameter at the rim. The glass is
filled to half the height. The ratio of empty to
filled volume of the glass is

1 V10 —+/9 2 10-9
" \9-+8 ' 9-8
102 — 92 103 - 93
3. 4,
9-—-8 93 — g3

T gufgdr Sl @ TH HYGedPR Y W
TATIT ST T@T g1 9¥ $r 3iwa Bsar 108
g, Jur gfgat & 9 FT wEear te Hew gl

Sl & g gfgdl ganr aIika gt # e’ &
1. 0 2. 10
3. 7 4, 2w

A wheel barrow with unit spacing between its
wheels is pushed along a semi-circular path of
mean radius 10. The difference between
distances covered by the inner and outer
wheels is

1. 0 2. 10

3.« 4, 2w

Ife d =11, r= 1T, qur g=13I5 AT
IR, A R # F Fia-ar Ggr g2
(100 I3 =TS & FHIUT)
1. cosd<cosr<cosg
COS r<cos g <cosd

2.
3. cosr<cosd<cosg
4, cosg<cosd<cosr

Write d =1 degree, r = 1 radian and g = 1 grad.
Then which of the following is true?

(100 grad = a right angle)

1. cosd<cosr<cosg

2. cosr<cosg<cosd

3. cosr<cosd<cosg

4, cosg<cosd<cosr

U fashar GdF 100 TUA HT Hed dlel
ISt 1 AT T SIA & Tgd IS HeleAl A
fasra Fqex 0% @ SIdr &, dur 9 &
IX FEAT A e & S §l P F R H
faha HeT ugel 36 HQAT &7 3T Bl &
A T aEqsit i wear @A g1 afE g
el & 3 H 20% HATHT 9T § o gge
3T AR 7 fawT qew w4 B2

1 122 2. 144

3. 150 4. 160



12. A vendor sells articles having a cost price of
Rs.100 each. He sells these articles at a
premium price during first eight months, and
at a sale price, which is half of the premium
price, during next four months. He makes a
net profit of 20% at the end of the year.
Assuming that equal numbers of articles are
sold each month, what is the premium price of

the article?
1. 122 2. 144
3. 150 4, 160

13. &Yl 'AY YT T AT JEgR SPefehl Y
THATT Tocllel &'
1. el & AL g Fehar
2. ¥ddl UH & YHN & T 7 G ¥
3. UH ¥ 3k gaul & TEr g ghar &
4. fordl SgEITACT g A & & Fehall T

13. The statement: “The father of my son is the
only child of your parents”
1. can never be true
2. istrue in only one type of relation
3. can be true for more than one type of
relations
4. can be true only in a polygamous family

14. Wwaﬁﬂaﬁﬂmﬂaﬁa”rﬁsﬂaﬁ
ThA I HETHAT &, fF FS PG reir
e Pe| T A P Tg HWard &2
1. ws¥aT (6-gon) 2. 37C T (8-gon)
3. @1 & (10-gon) 4. careRaHst (12-gon)

14. One is required to tile a plane with congruent
regular polygons. With which of the following
polygons is this possible?

1. 6-gon 2. 8-gon
3. 10-gon 4. 12-gon

15. SRR < & Il ol T 58 YR @M
I g, SHE 6 39 & del A U FHS
BFRIoT 57 S|

&

8 god & 37X 50 faigait i el
@R Sirar &1 @l Hera Weg-gorelt & o
&1 gt &1 3gfed deaT 39 YR fe@em

16.

16.

1.3 2. &
[ C
(] (]
o } =]
(o o
[«] (0]
| S
[N - [N -
Distance Distance
> >
3 o 4 O
C C
(] (]
=} 35
(o (o
(] (]
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(VS - o -
Distance Distance

15. Three circles of equal diameters are placed

such that their centres make an equilateral
triangle as in the figure

Within each circle, 50 points are randomly
scattered.  The frequency distribution of
distances between all possible pairs of points
will look as

1.0 2. &
= c
(7] 4]
b | s J
o o
(] (]
— —
Lo T Lo T
Distance Distance
. > >
3 Q 4 Q
c c
(9] (]
] 3
o o
(] (]
1 1
. T . T
Distance Distance

HRA & 3SUTREISE Ueell H ey ®el 3d-

A & AL H UAYd g1 3T T TISCIHRIOT AT

X T ¥ fau= ¥ & dFar g2

1. 3 eRiT gATed AT & Uil &7 gl

2. T T el BT LT T TehetT|

3. U3l & AU 3 eRIeT @ & 37 At
Fr HAT|

4, 37 dTer STREA & AGH H il Fr
ITHATH THROT 8|

Most Indian tropical fruit trees produce fruits

in April-May. The best possible explanation

for this is

1. optimum water availability for fruit
production.



17.

17.

18.

18.

19.

19.

n

the heat allows quicker ripening of fruit.

3. animals have no other source of food in
summer.

4. the impending monsoon provides

optimum conditions for propagation.

Tsh 3cdel @GSl (12-gon) & fashuif ahr

& §
1. 66 2. 54
3. 55 4. 60

The number of diagonals of a convex
deodecagon (12-gon) is
1. 66 2. 54

3. 55 4. 60

dTeT,siTel AT 8 3T o haAl: diel aFd adr
T I &1 AT off Bsa A 15 dig oy &
S 8, & B3 &1 3R 3 F T B @
W FS & fhda ThR 82

1.1 2. 2
3. 3 4. 4

Three boxes are coloured red, blue and green
and so are three balls. In how many ways can
one put the balls one in each box such that no
ball goes into the box of its own colour?

1. 1 2. 2

3. 3 4, 4

% arael Y
e & I =
S F H# '@
g g @ @&
g g o g @
| & @ &% &

femf@ar = gaear & asa €

T feaf@iat & s 3
AT favaredt wgr g Ao

S HAAT 1 gl iAW e
& e ghar gl

el A

Decode

S-mrrrr—-—
ZmZ—oum
—rI-ouz
<W—vwOo -
WOXVTOrwm
w—HzZmoC

20.

20.

21.

21.

1. GENT STUDENTS CAUSE LITTLE
HEART BURNS

2. STUDENTS ARE INTELLIGENT BUT
PROBLEM IS NOT SOLVABLE

3. THIS PROBLEM IS UNSOLVABLE
BY ANY STUDENT

4. THIS PROBLEM IS SOLVABLE BY
INTELLIGENT STUDENTS

AT HEAT §
5
8 2
7 9 -5
5 9 9 ?
1. -19 2. -5
3. 9 4, -9
The missing number is

1. -19 2. 5
3.9 4. -9

HISCIHIF Pyso AT AT AT & St Thrd
g, AU

1. Vodhle & HTEFHOT JAT O, FHT HIAGUT|
2. O, % 9REgsl TUT O, FT HIGUT|

3. O, HAGUT TUT Felorclel AT

4. zoFe HRIX TAT O, 1 NG|

The biological functions of cytochrome Psg
and myoglobin are, respectively

1. oxidation of alkene and O, storage

2. O, transport and O, storage

3. O, storage and electron carrier

4. electron carrier and O, transport



22.

22.

23.

23.

24,

24,

25.

S -QAEAAT &

1 8 Wi 3R TgEaehi|
2. T IR yfagraR|

3. O, 9Rams® AR qgrahiy]
4. el @1 & 3Rl

Deoxy-hemocyanin is

1. heme protein and paramagnetic
2. colorless and diamagnetic

3. O, transporter and paramagnetic
4. Dblue colored and diamagnetic

[CrO,]%, [MnO,] % TAT [FeO,)* hr
TFENRIOT &TAAT ST HA HT 3FeERoT

FLAT 8, 98 Bl

1. [CrO4* < [MnO4]* < [FeO,*
2. [FeO,* < [MnO,* <[CrO]*
3. [MnO.* <[FeO,* <[CrO.*
4.  [CrO4)%* <[FeO,* < [MnO,*

The oxidizing power of [CrO,]*, [MnO,] %,
and [FeO,]* follows the order

1. [CrO4* <[MnO* < [FeO.]*

2. [FeO,]* < [MnO.J* < [CrO]*

3. [MnO,* <[FeO.)* < [CrO]*

4. [CrO* <[FeO,* <[MnO,J*

foreee & RAged & AR fAefaf@d &
¥ 3 Gl 3T 1 afgnfav e fo
terr (FEIT Shael) T AT AT &

(A) [CoFe]*,

(B) [IrCls]*,
(C) [Fe(H,0)6)*,

1. AdYUB 2.
3. ATuC 4,

BaarC
A, B ,darcC

Using crystal field theory, identify from the
following complex ions that shows same pi
(spin only) values

(A) [CoFe]™, (B) [IrCle]*™,
1. AandB 2.
3. AandC 4.

(C) [Fe(Hz0)6]*",
Band C
A, B,and C

[W(n*-CsHs)(B-CI)(CO),], H W-W 3Tawer

Fife §
1. d= 2. ar
3. TH 4, A=

N

25.

26.

26.

217.

28.

28.

The W-W bond order in [W(n>-CsHs)(u-
CI)(CO)] is

1. three 2. two

3. one 4. zero

[Mn(H,0)s]** & Mn-O 3T+l TIFaTS3iT &

T Ty FUA §

1. g e AT g

2. TR S g@Y ar @I 98T Y g

3. @ 3MEeY gaYy IR & 37UET 4 g

4. [MnO,” & Mn-O TE=Y T UL Ig
g &

The correct statement for Mn—O bond

lengths in [Mn(H,0)¢]*" is

1. All bonds are equal

2. Four bonds are longer than two others

3. Two bonds are longer than four others

4. They are shorter than the Mn—O bond in
[MnO,]

[Fe(n®-CsHs)(CH3)(CO),] T PMe;, &

IfAfRArT 7 3o 31@' Hegadi %’
1. [Fe(m>CsHs)(CH3)(CO),(PMes)]
2. [Fe(n®-CsHs)(COCH3)(CO)]

3. [Fe(n*-CsHs)(CH3)(CO),]

4. [Fe(n’-CsHs)(COCH;)(CO)(PMe 5)]

For the reaction of [Fe(n’-CsHs)(CH3)(CO),]
with PMejs, the main intermediate is

1. [Fe(nS-C5H5)(CH3)(CO)2(PMe3)]

2. [Fe(n’-CsHs)(COCH,)(CO)]

3. [Fe(nS‘C5H5)(CH3)(CO)2]

4. [Fe(n?-CsHs)(COCH;)(CO)(PMe )]

IRA(I) & NERTHA SBHhACT T AT
# 9 Wisd H Fa& AT I ¢ o,
Hhol AT I 3MTTshideh el H Fgari=id|
(phen = 1,10-phenathroline)

1. [Fe(phen)s]** aT [Fe(phen)s]**

2. [Fe(phen);]** T&T [Fe(phen)s]**

3. [Fe(CN);]* T&UT [Fe(CN)s]*

4. [Fe(CN)s]* aur [Fe(CN)s]*

Identify the complex ions in sequential order
when ferroin is used as an indicator in the
titration of iron(ll) with potassium dichro-
mate. (phen = 1,10-phenathroline)

1. [Fe(phen)s]** and [Fe(phen)s]**

2. [Fe(phen)s]** and [Fe(phen)s]**



29.

29.

30.

30.

31.

31.

32.

3. [Fe(CN)¢]* and [Fe(CN)s]*> 32.

4. [Fe(CN)¢]*> and [Fe(CN)s]*

XeF, dUT XeO,F, &I TGITATT §, HHAU:
1. Sfhd, IIherhra
@s, TgadeT

2.
3. m, aﬁﬁ' 33.
4

The structures of XeF, and XeO,F,
respectively are

1. bent, tetrahedral

2. linear, square planar

3. linear, see-saw

4, bent, see-saw

fAfaf@d & @ forgshr fua aifd grara

3-1TE|;U‘|' adr %-| 33.
A. Sofdcld; B. YIcld, C.FQQH

Tl 3R &l

1. A durB 2. B duar C

3. A duC 4, A/BTur C

Spin motion of which of the following gives
magnetic moment

A. Electron; B. Proton; C. Neutron 34.
Correct answer is
1. AandB 2. BandC
3. AandC 4, A,BandC
FAARN ¥ BT T ek ¥ "
1. 3§ faegd-3mees & WS fgat '
3meTRA g1
2. g U YR &7 dlecurIfAfa &l
3. IE A & FgH 9w 3maia gl
4, THH T TWOMcHS Solaels Hl
3UAET A § | 35.
Correct statement for coulometry is
1. itis based on Faraday’s law of
electrolysis
2. itisatype of voltammetry
3. itis based on Ohm’s law
4. it uses ion selective electrode 35

IRTT gT83Tssl & fT seHee 3Fadl st
& HET A &

1. BsHyo<BgHig< BigHis
2. BiyoHu < BsHg < BgHyo
3. BgHi< BigH14< BsHy
4. BiyoHi14< BgH1p < BsHg

The order of increasing Bragnsted acidity for
boron hydrides is

1. BsHg< BgHig< ByoHi4

2. BioHis<BsHg< BgHyp

3. BgHio< BigH1s < BsHy

4. BioH1s<BgH1o < BsHyg

afaf@a vt & @ Sas v gagr
T 3TEROT g2l geaflia &, a8 &

A. [NiCl]* (TdSherehraT),

B. IF; (Ta@#=TaTeT gfafaRfad),

C. [CoFg]* (3Tsctherhia),

D. Fe(CO)s (Far=amaT giaftifas)

1. B dar C 2. Bda D

3. Ccdar D 4. ATAT D

Among the following, species expected to
show fluxional behaviour are

A. [NiCl,]* (tetrahedral),

B. IF; (pentagonal bipyramidal),

C. [CoFg]* (octahedral),

D. Fe(CO)s (trigonal bipyramidal)

1. BandC 2. BandD
3. CandD 4, AandD

[SigO1s]™* H T T TSl JdUT 3URAA

HYFT U TSHeIR H FCAT &, FHA:
1. 6 a6 2. 12 @UT 6
3. 12 @uT 12 4. 6 >l 12

The ring size and the number of linked
tetrahedra present in [SigO15]** are,
respectively,

1. 6and6 2.
3. 12and 12 4.

12 and 6
6 and 12

31T C;0, 1 ==l @ g1 39 Idifen &
1. 4c OU 41 3Me=8 g

2. 3odUT2n e

3. 20dYT3 e &l

4. 30dUT4n3E

The molecule C;0, has a linear structure.
This compound has

1. 4o and4 = bonds

2. 3 ocand?2 nbonds

3. 2o and3 nbonds

4, 3¢ and 4 =t bonds



36. fAeAfai@d goat & 4 fhad arfcas
Bt AT §9 & 3T 82

1. EuYb 2. Sm,Tm
3. Gd,Lu 4. Nd, Ho

36.  The metallic radii are abnormally high for
which of the following pairs?
1. Eu Yb 2. Sm, Tm
3. Gd, Lu 4. Nd, Ho

37. P=faf@a S # F o WEeNERT &
gfganrfaT|

Br. H Brc CHj
H.:C H,C .
O Han, O
H Br Br H
A B
Br. H Br. CHs
H.:C H1;C .
X “CHs X H
Br H H Br
C D
1. AQTY B 2. AQYT C
3. Bdu D 4. CdUTD

37. ldentify two enantiomers among the following

compounds.
Br. H Br. CHj
H5;C - H4;C -
° §(<CH3 X H
H Br Br H
A B
Br,/ H Br,/ CHj
H . 3
3C%CH3 MO~ P
Br H H Br
C D
1. AandB 2. AandC
3. BandD 4, CandD

38. famafaf@a sfafekar & 3cge= AT 3cUTG
gl

(COCl),

Q—/OH DMSO
-60°Cto0°C

Q: 4 CI

38. The major product formed in the following
reaction is

(COCl),
Q_/OH DMSO
.60 °C to 0 °C
Q—CHO 2. Q—Cou
: cl

39. Toe=faf@d sf@fehar & scdeet H&T 3cue B

B >§(\B NaOMe
' ' Et,0

O

Cl

O

></Br
)\/COZMe 4. MeO,C

39. The major product formed in the following
reaction is

NaOMe

Brthr
Et,O
O 2
o)
2.
Oj:/Br }

)\/CO2M9 Me020></ Br




40. faf@a 3AFAr & 3cueT ACT 3T 41. The major product formed in the following

reaction is
gl
1. n-Bu3SnH
BnO N Rhy(OACc)4 OEt AIBN
N> “chon 0 PhH, 80 °C
2v12
o reflux B 2. Jones reagent
r
o o}
o}
L O
o o)
1. S 2
(@) o) o
o)
o) Ph o
3. o\ 4 0«
. . . o0~ o
40. The major product formed in the following
reaction is
Bno)%N Rha(OAc), 42, farfaf@d AAfhaEt & qeg 3cue A T
2 CH20|2 B 3
O reflux %l
o o)
o) 180 °C
1. %/\/E 2. %ph 0.0 — A
N7 ™
© AN
PN
0 0
o)
o 160 °C
(@] Ph 0.9.. - > B
SN Y
/N =
PN

41. frafaf@a 3fafear J§ 3caea AET 3G,

1. n-BuzSnH

OEt AIBN

2. Jones reagent




42.

43.

The major products A and B in the following
reactions are

180 °C
N

CuSO, dAT H,S0, & TTY D-HAT (D-Mannose)

1 eI A geIage &ar Bl

HO— oH
HO 0
HO

OH
D-mannose
/L OH
LTl
HO
OH
OH
»Mo
2. HO-&O
(@)
OH
peah%
3. (e
qﬁiow
OH
4,

xﬂ/

43. D-Mannose upon refluxing in acetone with
CuSQ,4 and H,S0O, gives

HO— oH
HO 0
HO
OH
D-mannose

%«"8
2. Ho—i:o
(@]
7Y
. <
.
OH
o)
4. ><o OH O
-0O-

44. (2E,AZ6E)-ShIeTSss T YehIel TS
HRTFAT § 3e9ewt ATT 379G B

~ ~—
3. 4.

44. The major product formed by photochemical
reaction of (2E,4Z,6E)-decatriene is

LT e OO
EFNE(w



45. farfaf@a sfafear & fou wdr F2 3 COMe

and the reaction

3. A= proceeds through

o / Norrish type Il path
MeOH
A
N hv and the reaction

2 4. A= proceeds through

Norrish type | path
OMe

IR fAfRar FEe

1. Some ALgadt & @l
2 . . .
3R & 46. @ & ¥ 'H NMR st & Fara Afaew
T T B
IR AR A 'H NMR (DMSO-dy): 8 7.75 (dd, J = 8.8, 2.4 Hz,
A= 1H), 7.58 (d, J = 2.4 Hz, 1H), 6.70 (d, J = 8.8 Hz,
2. Lo AT F @R 1H), 6.50 (broad s, 2H), 3.80 (s, 3H).
27 praRa §
NO, NO,
OMe
1. 2.
R AR AR OMe
COzMe
A~ YER-Il 9T @RI NH NH,
3 ) 3raRa g & NO, NO,
oM (@] M
JosEENon &
(e}
NH, H,N
3R rfafrar afer
Av A UHR-1 TF ZaRT
4. - R
OMe At § 46. The structure of the compound that matches

the "H NMR data given below is

'"H NMR (DMSO-dg): 8 7.75 (dd, J = 8.8, 2.4
Hz, 1H), 7.58 (d, J = 2.4 Hz, 1H), 6.70 (d, J =

) 8.8 Hz, 1H), 6.50 (broad s, 2H), 3.80 (s, 3H).
45. The correct statement about the following

reaction is that

NO, NO,
0 OMe
MeOH A 1. 2.
hv OMe
N, NH, NH,
. NO, NO,
and the reaction oM o. M
1. A= proceeds through 3 e 4 \n/ €
carbene intermediate ’ )
COzMe H-N o
2

NH,

and the reaction
A= proceeds through

2. nitrene intermediate
COzMe



47, TrEH G AT wisifeel 1 delel 3mgfd
& WEI Al g, 98 a< Bl

P A FitHd B
0
P. Ezf X. 1750 cm*
o}
0
. Y. 1770 cm*
Q ﬁo
Sy
0
R. Z 1800 cm*
| o
1. P-Y,Q-Z R-X 2. P-Y,Q-X,R-Z
3. P-Z Q-Y,R-X 4. P-X,Q-Z, R-Y

47. Correctly matched structure and carbonyl
stretching frequency set is

Column A Column B
0

P. i/f X. 1750 cm™
0
0

Q. i/f Y.| 1770 cm™
0
Sy
0

R. Ezf Z 1800 cm™
| o

1. P-Y,Q-Z,R-X 2. P-Y,Q-X,R-Z

3. P-Z, Q-Y, R-X

48. o-91gAld (a-pinene) & 'HNMR TacH &
TATRICT T Fid H-Jed Wer=t Hr
e gl

a-pinene

[N
~
N
o]

4. P-X,Q-Z, R-Y

48.

49.

49.

50.

The number of chemical shift non-equivalent
protons expected in *H NMR spectrum of a-
pinene is

a-pinene
1. 7 2. 8
3.9 4. 10

1,2-3T3FARITAA & HAE TUFCH H, m/z AT
98,100 g 102 9 39EUT TAWRT ST TaTeTaT

3eaTe gIam |
1. 311 2. 96:1
3. 112 4, 1:2:1

In the mass spectrum of 1,2-dichloroethane,
approximate ratio of peaks at m/z values 98,
100, 102 will be

1. 3:1:1 2. 961
3. 1:1:2 4, 1:2:1

AFATITET JTATHAT H IcTeed HET 3cUTE
gl

CF
3 Ph,O
JICOZMe reflux
ITI COzMe
Ccl H
CF;
. CO,Me
N\
Cl
@)
CF,
2. N-H
MeO,C CO,Me



CF4 150 °C

NI COxMe
3. CO,M
N 2Mie H
CO,Me Y F|
MeO,C
CF; O
H
4, | 3. @ 4.
ITI CO,Me i
Cl H MeOzC MGOQC

51. The major product formed in the following reaction

50. The major product formed in the following is

reaction is
150 °C
N~ X COsMe
G Ph,0O Z ’
COyMe reflux
’Tj CO,Me
CFs MeO,C | MeO,C
1 COZMe
' =
\ \ 3 4
H
O MeOZC MeOZC H
CF;
52. frafaf@a sfafear & 3cuea AET 39S
2. N-H %|

— OH
1. CH4C(OEt)y/H*

2.>200°C
CF,4
OEt
. CO,M
3 N »IvVie 1
Cl
COzMe
EtO
CF; O 5 /@ OEt
OEt

l}l COzMe
Cl H 3 CO,Et

: 4.
51. faafaf@d fAfhar & 3cue 7q&F 3curg /©u,,/002Et
gl




52. The major product formed in the following
reaction is

53.

53.

*

N

1. CH4C(OEt)y/H*

2.>200°C

OEt

s

EtO

/\<0Et
OEt

ar e afaframst & 3f@eds R
Alegdl § TAT F 1Y o IRTdT 8iam &
gg, rafai@d 3@ # g ar .= §:

| time |

so7 ar FfAfRImT 1 qur 11, fr Fife &
ShHART:

1. T U1 Th
2. U dqAUT LA
3. e AT &
4.2 T LI

The concentration of a reactant R varies with
time for two different reactions as shown in

the following plots:

54.

54,

55.

55.

I
) ”V

| time | time

The orders of these two reactions | and I,
respectively, are

1. zero and one
2. one and zero
3. zero and two
4. two and zero

Ueh Tl Gl foheeer Sireleh & [2 0 1] ToT
xy I & HET HI0T §,

1. 30° & &

2. 30°TUT 45° & #ALY|

3. 45° AT 60° & FLY|

4. 60° ¥ 38|

For a simple cubic crystal lattice, the angle
between the [2 0 1] plane and the xy plane is

1. less than 30°

2. between 30° and 45°
3. between 45° and 60°
4. greater than 60°

efaf@d fafear & o,

ky

A 2B

-1

ka

B C

Ll sraary as ¢

L. ky[A] = k_y[B]? — 2k, [B]

2. 2k [A] = 2k_4[BY? ~ k,[B]
3. JkalA] = Sk_1[BT? — ky[B]
4. 2k [A] = 2k_1[B]'/? — ky[B]

For the following reaction,

A 2B




56.

56.

o7.

S7.

58.

58.

d[B]

== s given by 59.
1. ky[A] = k_1[B]? — 2k,[B]

2. 2k1[ 1= 2k_4[B]? — ky[B]

3. Ski[A] = Sk_y[B]? — k,[B]

4. 2k,[A] — 2k_[B]Y/? — k,[B]

T GIATRATE 3797 T 3rafad defa @, 59.

Ife 38% I fAadie # f9ar aRad &,
ar I Y AT ST & 37 v wEdieh
3mgfa grafr

Aol 3mgfa &1 V2 e

e I A T

NoE

3. # ITgTT T & I
4. 3qfkafdd
60.
If the reduced mass of a diatomic molecule is
doubled without changing its force constant,
the vibrational frequency of the molecule
will be
1. /2 times the original frequency
1 . ..
2. N times the original frequency
3. twice the original frequency
4. unchanged
60.
Hegaa faaror & fov aifa &1 A=
faaelet (o) 5@ @Y & GJse T &,
qE T
l. o, xT 2. o, x~\T
3. 0. x1/T 4. o0, x1/\NT
The standard deviation of speed (o.) for
Maxwell’s distribution satisfies the relation 61.
1. o, xT 2. 0,x+T
3. 0, x1/T 4. o.x1/\T
STRTHAT Fe,05(s) + 3C(s) — 2Fe(s) +
3C0(g) & T AU — AH &7 AT &I 61.
1. —3RT 2. +3RT
3. +RT 4, —RT
The value of AU — AH for the reaction
Fe,03(s) + 3C(s) — 2Fe(s) + 3CO(g) is 62
1. —=3RT 2. +3RT '
3. +RT 4, —RT

p (ARkaen) & afg g p () 3fas g ar

1. 9RAY GaRT T W & 8T ¢l

2. T garT aRayr W F& g &

3. A~ w i@ &7 w7 SR g
afaer W fAe garT e = 1 &)

4, HET H AeaRe Foll ot &l

If the pressure p (system) is greater than the

p (surroundings), then

1. work is done on the system by the
surroundings

2. work is done on the surroundings by the
system

3. work done on the system by the
surroundings is equal to the work done
on the surroundings by the system

4. internal energy of the system increases

ar feet ek e A qur B
(A # B) g@ay
(A+B)(A B) =42 -

B* # Fedse I
1. AB=A%* dur BA =582

2. 0

3. A aur By gl
4

Two different non-zero operators A and B
(A # B) satisfy the relation

(A+ B)(A B) = A — B% ,when
1. AB=A?and BA = 32

2. AB+BA=0

3. A and B are arbitrary

4. AB—-BA=0

AT 3T o 99 & TH ST i Fel
fRFTca Jraedr &1 ST & 3 I g ar wor

$r 3caford aedr # ygysedr g
1. 3 2. 2
3.1 4. 4

The degeneracy of an excited state of a
particle in 3-dimensional cubic box with
energy 3 times its ground state energy is

1. 3 2. 2

3.1 4. 4

s 3fAfRaT & o A 59 3@ & are
FIT AN T’

1. AG versus (1/T)
2. AG versusT



62.

63.

63.

64.

64.

65.

3. (AG/T) versus T
4. (AG/T) versus (1/T)

AH of areaction is equal to slope of the plot of

1. AG versus (1/T)

2. AG versus T

3. (AG/T) versus T

4. (AG/T) versus (1/T)

Tl HIFgT A & T @gr &9 &
0 =Kp

6 = (Kp)'/?

0 = Kp/(1+ Kp)

0 =(1+Kp)/Kp

El A o

The correct form for a simple Langmuir
isotherm is

1. 6 =Kp

2. 6 = (Kp)l/?

3. 6 =Kp/(1+Kp)

4. 0 = (1+ Kp)/Kp

PARZYT AT A, = A9, —Kc & A9,

aur K

1. Shael TEHFRAAE | [ w1 2

2. shael faegd-3rquey # fafise
g W AR wa §

3. faegd-sucy & faRrse ggar @
o g &l

4. AT T O HAA: AEI qEcT H
faferse ggare aur wersfraedid |
sk a=a &

In Kohlrausch law A, = A5, — K+/c, A,
and K

1. depend only on stoichiometry
2. depend only on specific identity of the
electrolyte

3. are independent of specific identity of the

electrolyte

4. are mainly dependent on specific identity

of the electrolyte and stoichiometry,
respectively

((M,) - (M,)) F 0T & TAT TEY FoTeh &

[M, T M, Sgeish & forw sharer: HEdT-
Jaa aar aR 3ea Aer defaar ]

1. N3N, M; 2. N7LY;N; M?
3. N/ Y NM, 4. N/ NM?

65.

66.

66.

67.

67.

68.

The correct expression for the product
((M,) - (M,)) [M, and M, are the number-
average and weight average molar masses,
respectively, of a polymer] is

1. N“Y3;N; M; 2. N71Y;N; M;?
3. N/D NM, 4. N/D NM?

0.1M Na,SO, f[der e & | 3afas e r

F MgSO, & faeraeT &1 Tigar &
1. 0.05M 2. 0.067M
3. 0.075M 4. 0.133M

The concentration of a MgSO, solution
having the same ionic strength as that of a
0.1M Na,SO, solution is

1. 0.05M 2.
3. 0.075 M 4,

0.067 M
0.133 M

C,2s + Cy2p, sp TP eIl & &I I g2lTdr
¥ (25 U 2p, JUF T F GAEAGT §)|
YU sp TR HETHT oh THHATG R &t
& fow aone §

1. C1=%,C2=i%
2. C,=1, C=t1
3. G=%, G=1;
4 C=3 C=t%

sp hybrid orbitals are of the form

Ci2s + C,2p, (2s and 2p, are normalised
individually). The coefficients of the norma-
lized form of the above sp hybrid orbitals are

1L G= C2=i717
2. Gi=5, G=t%
3. Cl=

1

2

1

2

1 1

4, C1=E, C2=i\/—§

Tfef@a & @ T sy §

1. N," &r 319eT N, T e HA J¥H
& 3T N, T e aFa1s N," fir
379eTT 37T giar gl

2. N, &1 379eT N," & ey %A J¥H
g 37 N,' & 3eey oears N, $r
38T 1M B g1



68.

69.

69.

3. N," T 3798 N, &7 3Ty e 3if0h
g 37 N, fr AANST FaT N,* Fr 3meT
3ifas g Bl

4. N," &T 398TT N, T & FH FH ¢
3 N, &1 faaaa Far N," fr et
A glal &

The correct statement among the following is

1. N, has higher bond order than N," and
hence has larger bond length compared
to N2+

2. N," has higher bond order than N, and
hence has larger bond length compared
to N,

3. Nj has higher bond order than N," and
hence has higher dissociation energy
compared to N,"

4. N, has lower bond order than N," and
hence has lower dissociation energy
compared to N, energy

M* (M = Li, Na, K and Cs) & cryptand, C222 &

W%WWWW@W%
Li*<Cs*<Na"<K"
Lif<Na'< K" < Cs*
K*<Cs < Li*<Na*
Cs"<K'<Li"<Na*

P.‘*’!\"—‘

The formation constant for the complexation of
M* (M = Li, Na, K and Cs) with cryptand,
C222 follows the order

1. Li"<Cs"<Na'<K"

2. Li"<Na'<K'<Cs"

3. K'<Cs"<Li"<Na"

4, Cs"<K'<Li"<Na'

70. Fr T AF AT & AT Fiadm B F [aor

¥ "er A §

FTH A FITH B

Wintergreen

OH
Q. @ Y.| Aspirin
COZMe

Ibuprofen

CO,H
OCOCH,

70.

71.

71.

72.

The correct match for compounds in column A
with the description in column B is
Column A Column B
Oil of
P. COH | X| . .
w 2 Wintergreen
OH
Q. Y.| Aspirin
CO,Me
CO,H
R Z.| Ibuprofen
OCOCH;
1. P-Y,Q-Z,R-X 2. P-Z,Q-X,R-Y
3. P-Z Q-Y,R-X 4. P-X,Q-Z,R-Y

0, T 3eJATe IHA defel NI (vo_o, CM
#) 1580 g1 mFd-gAeefeT & 3mEfaa o,
a;m\’o_o %Wﬁm%nag%

1. 1600 2. 1900
3. 800 4. 1100

The resonance Raman stretching frequency
(Vo-o, incm™) of O, is 1580. The vo_o for O,
in bound oxy-hemoglobin is close to
1. 1600 2. 1900
3. 800 4. 1100

FicTH A Urcdg T FF hietH B & oI
éa%m}ﬁammg%ﬁﬁﬁmaﬁﬁm

FIIH A

(a) EAFGNST | i. SolFcld HRI JTUT IR

(b) TSI b | ii. SelFereT FRIT TAT FIR

(c) faarf&=t By, | iii. O, IRaEeT TaT FIW
(d) SFAERART | iv. JT FAACROT HH-
fhaTT T FIeTeT

v. O, GUAGUT dAT HidleT

vi. O, YR8 JAT 3RRA

SHACEICE]



72.

73.

73.

1L (@)-(vi); (b)-(i); (c)-(iv) T (d)-(iii)
2. (a)-(v); (b)-(i); (c)-(iv) T (d)-(iii)
3. (@-(vi); (b)-(v); (c)-() & (d)-(ii)
4. (@)~(v); (b)-(vi); (c)-(ii) T (d)-(iv)
Match the metalloprotein in column A with

its biological function and metal center in
column B

Column A Column B
(a) Hemoglobin i. Electron carrier and
iron
(b) Cytochrome b | ii. Electron carrier and
copper
(c) Vitamin By, iii. O, transport and
copper

(d) Hemocyanin iv. Group transfer

reactions and cobalt

v. O, storage and
cobalt

vi. O, transport and
iron

The correct match is

1. (@)-(vi); (b)-(i); (c)-(iv) and (d)-(iii)
2. (a)-(v); (b)-(i); (c)-(iv) and (d)-(iii)
3. (@)-(vi); (b)-(v); (c)-(i) and (d)-(ii)
4. (a)-(v); (b)-(vi); (c)-(ii) and (d)-(iv)

QIATUART 3GNVUT TUIAAT (AAS) & forw

fArfaf@a & @ @er wyat w1 gaa ffse

A. AAS & AT Hg o9 39ged TN w161
gl

B. AAS ¥ faU Jwse 378 Tdfcds
TRATY] HIOE F

C. AAS @ 3TUT3il &I 3MTehelel gl X
e

D. oI 3=l & Uk HTY 3Mehele &
fIT ICP-AES &I 379eTT AAS 3cad# &

T 3R §
1. A BdurC 2. B,Cdurb
3. C,DdarA 4, D,AdYUTB

Pick the correct statements about Atomic

Absorption Spectrometry (AAS) from the

following

A. Hg lamp is not a suitable source for
AAS

B. Graphite furnace is the best atomizer for
AAS

74.

74.

75.

76.

C. Non-metals cannot be determined with
AAS

D. AAS is better than ICP-AES for simul-
taneous determination of metal ions

Correct answer is

1. A BandC 2.

3. C,Dand A 4,

B,Cand D
D, Aand B

afaf@a aiffd Afafeamt &
fsaefFea gargor & qganfaw

°Be (y, n) °Be

“Na (n, y) *Na

8Cu (p, p 3n 9a) *Na

107Ag (n’ n) 1O7Ag

Mo PR

Identify radioactive capture from the
following nuclear reactions

1. °Be(y,n)®Be

2. ®Na(n,y)*Na

3. %Cu(p, p 3n90) *Na

4 107Ag (n1 n) 1O7Ag

TIFFIRITA TALATOT & 3721 et ash
N@F g ST § S«

1. favesy & 307 w@gfa 3= gl B

2. g TG i figar 3R B g

3. ooy & Fegar 3= g §l

4. AT Fr AT GMYRAT 3T Bl ¢

The calibration curve in spectrofluorimetric
analysis becomes non-linear when

1.  molecular weight of analyte is high

2. intensity of light source is high

3. concentration of analyte is high

4. molar absorptivity of analyte is high

[MNnO,] ~ &T 3T @ ST § STafeh [ReO,]”
TR gl $HT HROT 3HAF Far Hr

3aTHT &,
1. Mn3ifae &1 3198 Re I & d-d
ThAT & AT

2. Re Iiff& Fr 31967 Mn FifFe & d-d
AT F o)

3. O¥ Mn&I Jofell # O & Re &F
1A FUTATTAROT & v

4. O RedT Tolell H# O & Mn &I
3TAY TUTATTAROT & v



76.

77.

77.

78.

78.

79.

79.

[MnQ,] " is deep purple in color whereas

[ReO,] is colorless. This is due to greater

energy required for

1. d-dtransitions in the Re compound
compared to the Mn compound

2. d-d transitions in the Mn compound 80.

compared to the Re compound

3. charge transfer from O to Re compared
to O to Mn

4. charge transfer from O to Mn

compared to O to Re 80

[(m*-CsHs)Mn(CO),] T UaTEr TITATCHS
3TROT &1 38 I &1 ST 37-gargy
3TAROT gIdT g, df 38 'H NMR Taa¢H
gl &

1. T e

2. 4:1 & dgan 3feqaTd & ar P:ELE!
3. 2:2:1%%3@3?%%
4. FHAW Ngar & g [

81.

[(n®-CsHs)Mn(CO),] shows fluxional
behaviour. The *H NMR spectrum of this
compound when it is in the non-fluxional
state shows

1. one signal

2. two signals in the intensity ratio of 4:1 82.

3. three signals in the intensity ratio of
2:2:1
4. five signals of equal intensity

[BrF,] ", XeFe T [ShCIs]* & sheald TRAT]
T Teheh! Solarlel JIAT hl HEAT § HAT:
1. 2,0dur 1 2. 1,010

3. 2,1dar1 4, 2,1dur0

The number of lone pair(s) of electrons on
the central atom in [BrF,] -, XeFs and
[SbCIe]* are, respectively,
1. 2,0and1 2.

3. 2,1land1 4, 2,1and0

farafafaa fafear @ fGar fifav [AlF
T @ gATaTar $r IE&Ir §
N3P5Clg + 6 HNMe, — N3P5Cls(NMey); + 3
[A]
Me,NH+HCI.
1. 4 2. 3
3. 2 4. 5

83.

Consider the following reaction:
N3PsClg + 6 HNMe, — N3P3C|3(NM€2)3 +3
[A]

81.

1,0and 0 82.

Me,NH<HCI.

The number of possible isomers for [A] is
1. 4 2. 3

3. 2 4. 5

[C,BsH;] & TG &1 YhR Wade’s fazaAT

T AT F IATST
1. nido 2.
3. arachno 4,

closo
hypho

Using Wade’s rules predict the structure type

of [C,BsH/].
1. nido 2. closo
3. arachno 4.  hypho

fArfaf@d dspell & @ St foRver 878, a8 /8
A. [Co(0x)s]*, B. trans-[CoCl,(en),]",
C. [CHEDTA)] -

1. AJa B 2.
3. Cda&ad 4.

caurB
AgurC

Among the following complexes

A. [Co(0x)3]*, B.trans-[CoCl,(en),]",

C. [Cr(EDTA)] " the chiral one(s) is/are,
1. AandB 2. CandB
3. Conly 4, AandC

T U] Thel & AT AGER Terea & S

AT 9o Bl €, 96 &

A. YT ST HTERRIOT 3aedT Ud e
3aer

B. ] & §H-aald foreresl &1 g

C. o1q 1 AfAHT oA raeaw

D. rg & safafd|

e 3o &

1. Adar C 2. BaurC
3. ABJUD 4, BaATD

Madssbauer spectrum of a metal complex
gives information about

A. oxidation state and spin state of metal
B. types of ligands coordinated to metal
C. nuclear spin state of metal
D. geometry of metal
Correct answer is

1. AandC 2.

3. ABandD 4,

Band C
Band D

A & foT TEr Hu=T B
(A) TUATH 6T MFIRIOT HTEAT “+4”

(B) 3TH HISFAINFeRCSASS foles gl




83.

84.

84.

85.

85.

(C) IE Ush dfchd TXTAT T desfadT
I gl
(D) 38 W ‘-2’ 3AY gl

e 3cc &
1. Ada B 2. Baurc
3. AJUD 4. B%ad

For uranocene, the correct statement(s)
is/are:

(A) oxidation state of uranium is ‘+4°.
(B) it has cyclooctatetraenide ligands
(C) itis a bent sandwich compound
(D) it has -2’ charge.
Correct answer is

1. AandB 2.
3. AandD 4,

BandC
B only

Fraffelel ATorel [V(CO)s] dAT [Co(CO).]
Fr HyPO, & fATHRAT & 3cueet 3ifasd
391G & SheA:

1. V(CO)s d&T HCo(CO),

2. HV(CO)g T Co,(CO)q

3. [H,V(CO)s]" AT HCo(CO),

4. V(CO)s AT Co,(CO)s

The final products of the reaction of carbonyl
metalates [V(CO)g]” and [Co(CO),]” with
H3PO,, respectively, are

1. V(CO)G and HCO(CO)4

2. HV(CO)s and Co,(CO)s
3. [H;V(CO)]’ and HCo(CO),
4, V(CO)6 and COz(CO)g

[Co(CN)sCI]* I OH & wfaeurasr rfafsrar,
ST [Co(CN)s(OH)]* &alt &, & foIw &gl e g,
1. Ig JYH FIE AT AR F IHFEOT
L gl
2. TN X gt 3fHwAR H Aegdr
TSI &
. T§ Sy'CB franfafer &1 sregeror &Rl g
4. A &I had [OH] &T Alegdl T
fasie Bl

The correct statement about the substitution

reaction of [Co(CN)sCI]* with OH™ to give

[Co(CN)s(OH)]* is,

1. it obeys first order kinetics

2. itsrate is proportional to the concentr-
ation of both the reactants

86.

86.

87.

87.

88.

88.

89.

3. it follows the Sy*CB mechanism
4. itsrate is dependent only on the concen-
tration of [OH]™

[Co(NH3)sCIJ?* & STeirr Cr?* & Ueh Solarere
9T U i Y &ar g1 e Y @

g § STel-379EesT g &1 Y §,
1 [CO(N"|3)5]2+ 2. [Co(NH3)s(OH)I*
3. [Co(NH;)4(OH),] 4. [Cr(H20)5CI]2+

Aqueous Cr** effects one electron reduction of
[Co(NH3)sCIJ** giving compound Y. Compo-
und Y undergoes rapid hydrolysis. Y is,

1. [Co(NH3)s)* 2. [Co(NH3)s(OH)]*
3. [Co(NH3)4(OH);] 4. [Cr(H,0)sCI]*

BCl, T NH,CI ¥ HfAfRar te 3curg AT
& S NaBH, & 3/99Rd glax 3cuig B &dr
g1 3cute B A HCI 31fAfRar s i C

AT ¥, 98 ©
1. Cl3B3N;H, 2. [CIBNH];
3. [HBNH], 4.  (CIH)3B3N;(CIH),

The reaction of BCl; with NH4CI gives
product A which upon reduction by NaBH,
gives product B. Product B upon reacting
with HCI affords compound C, which is
1. Cl3B3NsHg 2. [CIBNH]s
3. [HBNH], 4. (CIH)3BsN3(CIH);

[Ru(CO);] TS, Fol¥eX HTaetle] H HAISThdl

STl HT S HEAT 3TcTet T &, T6 &
1.1 2. 14
3. 6 4. 2

The number of valence electrons provided by
[Ru(CO),] fragment towards cluster bonding
is

1. 1 2. 14

3. 6 4. 2

&AS-3@A (Tanabe-Sugano) 3@ & fow @@

YA HT FAT HITST

A. TG E/BH AJB & TFAT 3ihe &l

B. TFIdd ug &1 Fal & e Foll od &

C. AW AR & UG Th q@El Hl HH
L Bl

D. WA WAMATT & & ug fores &7
USolcll J6Te 9 sfehdd 1 X Ueh g@il
¥ g & o El

e 3o &



89.

90.

90.

1. AdYr B 2.
3. ABdJr D 4.

Adar C
AB,Cdar D

Choose the correct statements about Tanabe-

Sugano diagrams:

A. E/B is plotted against A,/B.

B. The zero energy is taken as that of the
lowest term.

C. Terms of the same symmetry cross each
other.

D. Two terms of the same symmetry upon
increase of ligand field strength bend
apart from each other.

Correct answer is

1. AandB 2.

3. A, BandD 4,

Aand C
A, B,Cand D

JedaTEEt & fov Peafaf@d suar § @

HT F TT &2

(A) FFA & a9 W Eu* & 9fard
YEaehg 3o, [Puer-3nide goas
garT gR&fad A & 3% g Bl

(B) VAATSS HTFATSST T Yepid T &
J 3FeT g gl

(C) Sm(Il) ST TEAXAT T HRUT SHHT
HIHA 3TN B

(D) SIATSS(I11) ITIAT T A AT
PAITH F IUF F Fhd &

el 3o &

1. Adar D 2.

3. Adur C 4.

Addr B
Baar C

Which of the following statements are TRUE
for the lanthanides?
(A) The observed magnetic moment of
Eu®* at room temperature is higher
than that calculated from spin-orbit
coupling
(B) Lanthanide oxides are predominantly
acidic in nature
(C) The stability of Sm(Il) is due to its
half-filled sub-shell
(D) Lanthanide(l1) ions can be separated
by ion exchange chromatography
Correct answer is
1. AandD 2.
3. AandC 4,

Aand B
Band C

91.

91.

Z & YhIeT 3JUHed H 3cUesl HEITAl T
3ifas 7T 3cure

2. Baur D
4. Adu C

The intermediate and the final major product
of photolysis of Z

are
1. AandD 2. BandD
3. BandC 4, AandC



92.  [Mny(CO)y] T I, & fAfhar o= co &Hr
afa & A & g1 3iffie A 120°C ) a1
A W CO foues HFa & B & &,
A Mn-Mn 3e=y A8 gar gl RS
s B @ ifAfhar o C & 2 Jedih
g & feafof@a & & A B, dar C§

ShH< T
co I co co
‘ /8\‘ “,CO ‘ ".I ‘ P F"y “,CO
OC—Mn Mn“—co OC—Mn—CO  OC—Mn Mn—co
o | | o | oc/‘ ~
I O co co py co
I Il n
co co
‘ R TO/I\‘ co
OC— Mn—py oc—M Mn—CO
o | /‘”\,/‘”
co co co
v v
1. I1,vaar v 2. 1 naa v
3. v, Haar v 4. 1, vaar i

92. Reaction of [Mn,(CO),c] with I, results in A
without loss of CO. Compound A, on heating
to 120°C loses a CO ligand to give B, which
does not have a Mn—Mn bond. Compound B
reacts with pyridine to give 2 equivalents of
C. Compounds A, B, and C from the
following respectively, are

To/g\ll ,"CO CO,."I (lzo/l\i)y‘/'co
Og?l\lﬂn\c/hllln—co Ogc—Mn—CO Og(?l\llln\l/l\llln—co
I O co co py co

I [ n
oc Cor"l ?0/'\({0«"(:0
— Mn— —Mn n—
oc/| py O(C)C/'\lﬂ \l/'\lﬂ co
co co co
v %
1. I, VandIV 2. 1, Hland IV
3. V,Illland IV 4, 11,V and I
93.  [Fe(n’>-CsHs)(u-CO)(CO)], (H-dhegaaAfafad)

& fou o 3aear & fOT I aRaEd
TIFECH H veo So81  (cm™*) T TITHIT TATT
JAT Fe—Fe 3 HIfE §  HAA:

1. (2020, 1980, 1800) 92T TH

2. (2020, 1980, 1800) 2T ar

3. (2020, 1980) TAT TH

4. (2143) JAT TH

93. The approximate positions of vco bands
(cm™) in the solid-state infrared spectrum
and the Fe—Fe bond order in [Fe(n’-CsHs)(u-
CO)(CO)]. (non-centrosymmetric)
respectively, are

94.

94.

95.

95.

(2020, 1980, 1800) and one
(2020, 1980, 1800) and two
(2020, 1980) and one
(2143) and one

el NS>

ZSM-5 &T Hldld"lqu FY dooilel AT v
Fr AfATHAT Fr 3ORT R AT deailaT
T &1 39 3RUT YA & v T8 Fu §

Vfoshel HIEUATA FoIcT ¢l

1
2. HIEHOMIT T gl

3. dwoliel (CoHs)' T F aR@ftd & e B
4. AT ASF AT B

Protonated form of ZSM-5 catalyzes the
reaction of ethene with benzene to produce
ethylbenzene. The correct statement for this
catalytic process is

1. alkyl carbocation is formed

2. carbanion is formed

3. benzene is converted to (CsHs)" group
4. vinyl radical is formed

[CrFe> & 3fawWoT  TWagHA #H  diel
Solgelfaler THAUT 14900, 22700 AT 34400
cmt X Af&a gl &1 A, AT (cm* #H) v
TIT THAT B

1. 7800 AT “Agyy— ‘Tay

2. 14900 AAT *Ay— Ty

3. 14900 dUT *Toy— “Tyy(F)

4. 7800 AT “Tyy— “T14(F)

Three electronic transitions at 14900, 22700
and 34400 cm™ are observed in the
absorption spectrum of [CrF¢]>. The A,
value (in cm™) and the corresponding
transition are

1. 7800 and ‘Ayy— Ty

2. 14900 and *Agy—> Ty

3. 14900 and *Toy— “Tyy(F)

4. 7800 and *Tag— *T14(F)

96. farafaf@d sfafkr & scoea AT 37 B

MeO,, X
HO KH
diglyme
110 °C



96. The major product formed in the following
reaction is

MeO AN
\6/ diglyme
110 °C

E \i/ MeO
97. fArAfaf@d Tleaor # FFAfed § HiA®
T

=
OH
(6] > =
220 °
0°c OEt
OEt

'iII/

1. Fol YATdedrd — A9 YoAfdegra — ot

sifaferar

2. HY YA — Fololel ATdIE —
&1 fRfrar

3. WY YeATq-a — $oT JHTATHAT Felolel
gAfd=ara

4. T JMATGRAT — Fololel ATd=IE —
Y geTideard

97. The following transformation involves
sequential

98.

98.

=
OH

0,
220°C OEt

OEt
Claisen rearrangement — Cope
rearrangement — ene reaction
Cope rearrangement — Claisen
rearrangement — ene reaction
Cope rearrangement — ene reaction —
Claisen rearrangement
ene reaction — Claisen rearrangement —
Cope rearrangement

AIfat@a AT 7 & 3caeeT
AL 3c9E §

)/ 1. m-CPBA
@ 2. NaN3;, MeOH
_ 3. PPh;, MeCN
OH
O‘XN—H ON—H
1 s 2.
OH OH
)// @NHz )/ O’OH
3 ~Son 4 <" "'NH,
OH OH

The major product formed in the following
reaction sequence is

)/ 1. m-CPBA
2. NaN3, MeOH
O 3. PPh3, MeCN
OH
1 ) O N-H 2. ) CDN—H
OH oH



99. ﬁmﬁ@aﬁ@mw%wmA
Jgar B g

H
m Grubbs' catalyst LiAIH,
N — A

o
\\\ CICH,-CH,CI
rt PC
\ CI\ | Y3
Grubbs' catalyst = /Ru:\
c” | Ppn
PCys

w
>
1
@) o (@) O]
T T T T
N AN — AN
w
1]
Z
r Z 2 pd
X ~J T U +

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

H
m Grubbs' catalyst LiAIH,
N — A

o]
\\\ CICH,-CH,CI
rt PC
\ al | Y3
Grubbs' catalyst = /Ru:\
c” | Ppn
PCys

H H
B=
N N

100. feAfaf@d Affhar & 3cuead H&T 3cUE &

H

TMSOTf
CH3CN, -40 °C

O

>(o

(0]
100. The major product formed in the following
reaction is

TMSOTf
e} CH3CN, -40 °C

)(O

S
oy

O



101. farafafaa sfaferar waf & 7geg 37 A @ECHO

Jar Bgl N 1. PPhy A OH
r 2. NaH
CHO NaH
1.Bry, H,0 HO——H 1. KCN. HEN 5 o o X,
2. Ca(OH o 2 H, PaBaso, 1. A= XN B= =
-Ca(OH), |, | 5, 2. H, Pd/BaSO, Br PhsP
3. Hy0,, 3. H'/H,0 OH
Fep(SOz); ~ CH:OH

A = D-Z37H; B = D-Ie[hIH

A = D-URYE; B = D-Ie[@E  + D- Helrd
A = D-@130¥; B = D-757h1H + D- AA1d
A = D-giERe 37FeT; B = D-Iehid

2. A= Ph3PNPPh3 B= O N O

OH

XN

3. A= Ph3PNPF’h3 B= O oH O OH

A w e

101. The major products A and B in the following
reaction sequences are

CHO o @ X
1.Bry H,0 HO——H 1. KCN, HCN 4 A= Brenp T 8=
5 caon, | o / so ° °
.Ca 2 1 2. H,, Pd/Ba
3. H,0,, H § OH 3 H?'/HZO )
Fen(SO);  CH:OH
1. A=D-threose; B = D-glucose 103. fR=fafad HfRfkar w7 & 7T 3cug A
2. A =D-erythrose; B = D-glucose + D- o BE|
mannose a
3. A =D-threose; B = D-glucose + D- o) ® o
mannose (j Me;S=0 I Li
4. A = D-tartaric acid; B = D-glucose - NaH A lig. NHs
Me DMSO
102. fArAfaf@d fAfhar &7 & 7&T 3796 A
aur BRI
: :CHO /o) Me o
BB 1PPhs_ A OoH B 1 A= B= U
2. NaH NaH : =
Me Me
e ® N
— X
OH OH
Wegntes
2. A= pppo e B O N O Me Me
OH
OH . Me
: 0] - [e)
S0 .- -
3 A= Ph3PNPPh3 B - on O OH 3. = _ (j
Me I\7Ie
o ® _ o o OH
4 A= pgrphp Y  BS E;(oj : = _Me
4, A= B =
Me Me

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



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

o ® o
Me;S=0 1 Li
A B

Y NaH lig. NH5
Ve DMSO
e} Me (0]
1, A = B = U
e Me
O
OH
2. A = B =
l\:/le Me
20, Me
B (0] = o
3. A= B=
Me I\:/Ie
o OH
: ~aMe
Me Me

104. ﬁmﬁ%aa@ﬁmwé:gmm

Adar BE
; A
O B,Hs (1 equiv.) :
25°C 5 K\COZMe
I

Pd(dppf)Cl,
AsPh;, Cs,CO5
DMF, H,0

H
\
B . N
ﬁx - CO,Me
H
B X CO,Me
2. A= ﬁx B= O/\/V
H
\

B

X
B=
mOQMe

4. A= <>b B= CO,Me

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

: @A\
B,Hg (1 equiv. ’
O 2He (1 equiv.) A B
0
25°C 5 (\COZMe
I

Pd(dppf)Cl,
AsPhg, Cs,CO;3
DMF, H,O

H
\
B A
1. A= B=
' CO,Me

H
B x_CO,Me
2. A= ﬁx B= @/\/\/
H
X
3. A= B B=
. <>b CO,Me

H
\

105.%@3@%%3:91@3?% A
Jgar BE

1. t-BuOK (2.2 equiv.)
o Mel (2.5 equiv.)

MeO THF A LI, t-BuOH
2. NaBH,, MeOH lig. NHg, THF
3. AcCl, pyridine 40 °C

4. CF3CO,H, Et;SiH
CH,Cl,

OAc
1 A= HO\@L . HOW
MeO MeO
2. A= [:] ]LB= [:] |L




OAc OAc

MeO MeO
A= B=

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

1. +-BuOK (2.2 equiv.)
(0] Mel (2.5 equiv.)
THF

MeO Li, t-BuOH
2. NaBH,, MeOH lig. NH3, THF
3. AcCl, pyridine .40 °C
4. CF3CO,H, Et3SiH
CH,Cl,

OAc H
MeO MeO
2. A= I ] ]LB= I ] ‘L

OAc OAc
MeO MeO
4 A= B=

106. frafaf@d sf@fFa &1 e 300 §

1. PhSeCl
AcOH, NaOAc

2. H202, MeOH

OAc
l . O\ 2 l o
OAc
H H
AcO,,
3. 4, ’
H H

106. The major product formed in the following
reaction is

o

OAc
1. O 2.
OAc
H H
AcO,,
B et
H H

107. foe=faf@d i@fshar 1 #&g 3cure &l

Pd(OAC),
PPhS, A92003

1. PhSeCl
AcOH, NaOAc

2. H202, MeOH

=
CN
I
H
A
D D
CN CN
H H
Y <D
CN CN
107. The major product formed in the following
reaction is
Pd(OAc),
PPhS, A92003
=
CN

=

H

. m 2. 4@
CN I
H H
CN CN

w



108.

108.

fArafafaa sfaferar a7 & g 3cue A
dqurB gl
HCHO

(/ \§ Me,NH 1. Mel
A

| 2. NaCN

C

NMe, U\

N
I

N
>
I
~
29
—

N
) A=Q\/NM923= Q\/CN
| |

<_f\NMez
3. A= /N\ Pon
| |
NMe, CN
| |

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

B= [ \

HCHO
@ Me,NH 1. Mel
N A B
| 2. NaCN
CN
| N
|
, A:Q\/NMG2 _ Q\/CN
| |
d\NMez d
3. A=/ \ B= { \ oN

109. fArAfaf@a sfafhar s & 7T 37U A
dur BE

NH>
E t-BuOClI 1. hv, H,S0,
E A B
5°C 2. aqg. NaOH
E= COzMe

1A NN . —>_<E E>_\—

/\‘/\E
Ha-Cl NH,
2. A= : B= HO :
/\AAE v\‘/\E
H
H. _CI )
N N
3. A= B B= TE
/\r\E
H
H. _CI '
N N
4, A= - B= E

Q_

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

/Y\E

NH,
: t-BuOClI 1. hv, H,S0,
e A B
5°C 2. ag. NaOH
E = CO,Me

B N=N
.
R E E
/\(\E
H\N,C| NH,



N N
3 A= - B= E
/Y\E
H
H. _CI ]
N
4, A= -

110. FAfaf@d FIeaRoT Fa F AT 3ifRedat
FT TE TAT T

CO,Me Q
Me
e TA (&
0
NK 2.B l\t
Ph o

1. A =NaBH, BF;-OEty; B = MeMgBr (2.5
equiv.), THF dc9?dard  H;0"

2. A =BHj;-THF; B = MeLi (2.5 equiv.), THF
dcadard H,0"

3. A=BH;THF; B = (i) ag. NaOH then H;0",
(i) MeLi (2.5 equiv.), THF dca?dTd H;0"

4. A= (i) Me;Al, MeNHOMe, (ii) MeMgBr,
THF dc9?dTd H;0"; B = LiAlH,, THF

110. The correct reagent combination to effect the

following transformation is 111.
COzMe Q
Me
LS A (&
o]
Nk 2.8 Nk
Ph Ph

1. A=NaBH, BF;-OEt,; B = MeMgBr
(2.5 equiv.), THF then H;O"

2. A =BH; THF; B = MeLi (2.5 equiv.),
THF then H;O"

3. A =BH; THF; B = (i) ag. NaOH then
Hs0", (ii) MeLi (2.5 equiv.), THF then
H;0"

4. A= (i) MesAl, MeNHOMEe, (ii)
MeMgBr, THF then H;0"; B = LiAIH,,
THF

etaf@a 3rfRfRar $r frar [3fer qar
ALY 3¢ &, AW

111.

The mechanism and the product formed in the
following reaction, respectively, are




112. &y et sif@fohar & @gerd [1,3]-@eaArgios

qATITE gIaT &1 3cUedl 3cUIG T HEAT §

H \OAC
‘ 300 °C

Q@!ZLD [1,3]-C Shift
H

H D
1 74 | OAc 2 72 | H
D H
H OAc
D
3 7 OAc 4 7 OAc
. | .
H
H Dy

112. A concerted [1,3]-sigmatropic rearrangement
took place in the reaction shown below. The
structure of the resulting product is

H OAc
300 °C

—_—

D [1,3]-C Shift

e

3. / 0

1./ OAC A?/

ET:«%

113. rafafaa AfAfhar s & J&T 3cue Adar
Bl

H
PhCO,H, DCC 5
DMAP, CH,Cl,

PDC, CH,Cl,

then alumina

(0]
1. A=
a
OH
2. A= °
a
CHO
3 OCOPh
A=
g
CHO
OH
4. A=
H

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

OH

PDC, CH,CI
A 2Ll

then alumina

H
PhCO,H, DCC
DMAP, CH,Cl,

O
1. A=
a
OH
2. A= ©
F|



114. farfaf@a sfafhar s7 & 3o geg
EIC ] 115. The major product formed in the following

0 1. LICH(OMe)SPh reaction 1s
- 2. HgCl,

B
g 0" 3 H,0,/NaOH
1. ~Ph 2 :
OH

3. w4 \CHO
OH <\
1. 2. %j)é
114. The major product formed in the following

reaction sequence is

- 0 1. LICH(OMe)SPh 3 A
b 2. HgCl, : :
g 0" 3 H,0,/NaOH

1. Gph 2. Q’\ 116. fawafaf@d ifafhar w7 & 7&7 309 A
OH

Jar BEl

: ; on NaH /LNH
3. Q"H\OH 4, Q,CHO C O g L, 2 &

115. farafaf@d wf@fear & 3coe qEa 30cg ¥

Py
LA OWO OO o 1 o
hv

)\
() © NH
“ O\/\I o O O~ OH



3. A= °\/<Io B= O\AN\(

4. A= nl!ii]/o\//Qg B= nliii]/ox/ffi/n\r/

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

OH
. (|)>\/C| NaH A
1. A= O\/<? B= O)\\/’\ﬁ/OH
A
2. A= O\/Q? B= O\)li/OH
®

3. A= |uii O\V/‘<? B= |uii O\V/Efi/n

® g
4., A= 0\/<(|) B= 0\/(?1/“*

117. faefaf@a sif@fhar @1 geg 3cure

P(O)Ph, NaBH,
P CeCl3
MeOH

o -78°C

:  P(O)Ph

O
P(O)Ph,
2. \\\v//l\\ﬂ//l\\\
(0]
P(O)Ph,

=
OH

P(O)Ph,
4, \\\//J\\]//l\\\

=
OH

117. The major product of the following reaction is

P(O)Ph, NaBH,
\)ﬁ(’\ CeC|3
MeOH
o -78°C
= P(O)Phy
1. :
(0]
P(O)Ph,
2. \\\J//l\\ﬂ//l\\\
(0]
P(O)Ph,
3. \)\/v\
OH
P(O)Ph,
4, \)\‘/k
OH

118. Fearfaf@a 3fAfRr F07 & 7Jea 3ce AT B
(0]

P -NH, t-BuOK

HoN N B
diglyme
H A glyl
o t-BuOH

heat

°N
H
L0
A= P B=
2 HZN\H/N\N (i)
0
3 HZNTN\N @i)
o]
HNL o
)Y HN



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

0
)L -NH; t-BuOK

HoN N )
diglyme
H A gly!
o t-BuOH

heat

0
L AzHZN\N*N//@'i) . (i)
H

119.ﬁmﬁﬁamﬁvmmasﬁwmAm
Bl

~

1. -BUONO
O Br A NaOEt
M _coEt NaoE 2. Hz0"
3. Zn-HCl

O,Et

ON_ _C
NH,
B - /C/COQH
H,N

CO,Et

NO
B /C/COZH

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

o d 1. BUONO
0 Br NaOEt
)K/CO2E" NaOEt 2.H;0"
3. Zn-HCl

O,Et

ON__C

NH,

B - /C/COZH
H,N_ _CO,Et

2o

NO
B~ /C/COZH

120. frafaf@a i &1 g7 3e0e §
(@]

OTMS )S(OM 1. THF, heat
+ e
MOMe Me I 2. CF3CO,H
Me e
o o COMe
(e} OMe
3 4 = COMe
. Me .
© CO,Me o~

120. The major product of the following reaction is

(0]
OTMS 1. THF, heat
/I'\/\ * MG)H(OMe
OMe S 2. CF3CO,H
Me o
1 = COzMe 2 COMe
0] (@)

0] OMe



3.

121.

121.

122.

122.

123.

123.

OMe

ﬂ
4,
@) Me ﬁ

= COMe
COZMe (o)

HhHUI-IAEAT-ATE, % TR Hishidd Hbel &
oAl A § vk RI¥ &ud gar g1 39
RIfe &ua & fav fawes woa oEs
ST B, 98 ¢ (kp & SecHA fAadish a1 h
¢ Collen fAadie)

1. ksT 2 M
h kpT
3. kT kT

hv

According to the transition state theory, one of
the vibrations in the activated complex is a
loose vibration. The partition function for this
loose vibration is equal to (kg is the
Boltzmann’s constant and h is the Planck’s
constant)

kgT hv

1. = 2. —
h kgT

kgT

3. kgT £
B hv

Na w&Am©] s  soagifas  fawamE
[1s22s22p83pl] §, & 3Icdfold 3GEA3T &
o FamdY o wdhe ¥R

1. 2Sy 2. 2Pypddr Py

3. 'Sedur 'p, 4. 3p,dur °p,

Possible term symbol(s) of the excited states of
Na atom with the electronic configuration
[1s22s22p®3pl] is/are

1. %Sy 2.
3. 'Spand'P, 4.

2 P, and 2|:’1/2
3 P() and 3P1

Th Wa gy fheca & far X-fawor
Jadet, ®oT 6, I 6, W g WradsT
gear & o/ [101]dw [111]dd &
el AR 3T &1 379Td sind, /sind, &1

1. 15 2.
3. 082 4.

1.22
0.67

For a simple cubic crystal, X-ray diffraction
shows intense reflections for angles 8, and 6,

124,

124,

125.

125.

which are assigned to [101] and [1 1 1]
planes, respectively. The ratio sin6; /sinf, is

1. 15 2. 122
3. 082 4. 0.67

ga faurely aRetoolt $r Rurar &1 foad Aga

g, @Y

1. JRTHUT JEIT GfaEaR Ffcieryor aam
AR HUT dles aTel Yo7

2 JRTHUT JEYT GfaEaR JTRYOT 4T
AT HOT dles arel Giceyor|

3. 3T SfgSehd A Flamyor
JqUT 3R FHUT s dlel ITHYT|

4. 3CRIRT SfgShcl A 3ThYOT T
AT FHOT dles arel Gfceyor|

Stability of lyophobic dispersions is determined

by

1. inter-particle electric double layer repulsion
and intra-particle van der Waals attraction

2. inter-particle electric double layer attraction
and intra-particle van der Waals repulsion

3. inter-particle excluded volume repulsion
and intra-particle van der Waals attraction

4. inter-particle excluded volume attraction
and intra-particle van der Waals repulsion

T 27T e & v 3R 3Eer

Fod E, 9O E, § (B, <E,) 3R ¥Ia
TAHATRRT dET ol M @, dAT @,
g e ety v o IuRRYT H gUH G
(p) & AT ST 7 gfacdhy #ife &1 gur
g

1. (p1lVip2) 2 (p1|Vigp2)
E1-E, Ez;—E;
(@1lV]g2)I? K@1lV@2)I?
3. — 4, ———=-
E1-E; (E1—E2)

A certain 2-level system has stationary state
energies E; and E, (E;<E,) with
normalized wave functions ¢; and ¢,
respectively. In the presence of a
perturbation V7, the second-order correction
to the energy for the first state (¢,) will be

1. {(p1lVIp2) 2 (p1lVIp2)
E{—E, E;—E;
K@1lVIp2)I? K@1lV]p2)I?
3. /= 4,
Ei—E; (EL—E3)?



126.

126.

127.

127.

128.

128.

10T 'HNMR 3Mgfd 424 MHz 81 'H
dur Bc & fav afe gor gEehg edrd
A 27 X 107 AT 6.75 x 107 T~1s~, g @
10T W *c3mgfa Far gram?

1. 10.6 MHz 2.
3. 42.6 MHz 4.

169.6 MHz

The 'HNMR frequency at 1.0 T is 42.4
MHz. If the gyromagnetic ratios of *H and
13¢ are 27 x 107 and 6.75 x 107 T~1s7 1,

respectively, what will be the 13C frequency
at 1.0 T?

1. 10.6 MHz 2. 169.6 MHz
3. 42.6 MHz 4, 21.3MHz
129.
HCl 4T HNO; & fA%0T & 10 mL Uforerarer
I TTeTehcd AT AT 0.1M NaOH o
0.IM AgNO, & 3felT-3iceT fohar /T gl
ITHAG-IIAT HAM: V; dUT V,mL gl
fAsorT & HNO, Fr Tegar @ FIer &
T g, 98 & 130.
1. V1 - V2 2 2V1 - Vz
3. VZ - V1 4' ZVZ - Vl

10 mL aliquots of a mixture of HCl and
HNO; are titrated conductometrically using a
0.1M NaOH and a 0.1M AgNO3 separately. 130.
The titre volumes are V; and V, mlL,
respectively. The concentration of HNO5 in
the mixture is obtained from the combination

1. V=V, 2. 2V, =V,
3. VZ - V1 4 2V2 - Vl
131.
fer & E°(Cl,/Cl7) = 1.35 V T
Ky, (AgCl) = 10710 at 25°C, E° S Felaals
IEIER
%Cl2 (g) + Ag*(soln.) + e~ — AgCl(s)
¥ §9d &, 9% &l
1. 075V 2. 105V
3. 165V 4. 195V
[2.303 RT — 006V]
131.

Given that E°(Cl,/Cl7) = 1.35V and
Ksp(AgCl) = 10710 at 25°C, E°
corresponding to the electrode reaction

%Clz (g) + Ag*(soln.) + e~ — AgCI(s)

is

21.3 MHz 129.

1. 075V 2. 105V
3. 165V 4. 195V
[2.303 RT _ 0.06V]

Tl Pt, H,(g)|HCI (soln. )|AgCl(s), Ag(s) T
Al EMF

T & @Y ded gl
T & 91y ged gl
T ¥ 3aRafda war g
[HCI] & &g gedr gl

o=

The standard EMF of the cell
Pt, H, (g)|HCI (soln.)|AgCl(s), Ag(s)

1. increases with T

2. decreases with T

3. remains unchanged with T
4. decreases with [HCI]

fFrfaf@d & & 3 S guie @Fadies
~geAdH § (ATSshidd TeeH #H), T€ &

1. N=CH 2. HC=cCd
3. ClC=CF 4. B=Cd

The molecule with the smallest rotational
constant (in the microwave spectrum) among
the following is

1. N=CH 2.
3. CIC=CF 4,

trans-1,2- SEFARICIAGIeT AT cis-1,2-
SEFARITIANT & Tse g, foar fHer
FHhl &1 T8 B

1. ASHIaT WFeiAdH

2. UV-TeT Taciaeshr

3. X-foR0T 9 seldereT TiFciAsT
4 y-w Fmﬁ'cﬁ'

HC = CCl
B = CCl

The spectroscopic technique that can distin-
guish unambiguously between trans-1,2-
dichloroethylene and cis-1,2-dichloroethylene
without any numerical calculation is

1. Microwave spectroscopy

2. UV-Visible spectroscopy

3. X-ray photoelectron spectroscopy

4. y-ray spectroscopy



132.

132.

133.

133.

134.

134.

135.

Teft soleFeTAl FT 3UART FEb C, & faw
fFaTas 3aTdr soac=e Aeaw §

2 H2 2 x2 2 2
0715 0150250725 0_Zp T[Zp

2 *2 -2 *2 2 *2
O1s GlsGZSGZSGZpGZp

2 *2 <2 <x2..2 1 o1
O7s 0_ls0—250_251-|:2p0_2p0_2p

>0

2 *2 2 k2.4
O1s 0150-250251-[2])

The ground state electronic configuration of

C, using all electrons is

2 %2 2 2 2 2
1. 015 015025025 O2p T2p

2 *2 2 k2 2 k2
2 O7s 01802502502[)02[)

2 *2 20 k2.2 1 __x1
3. O7s GlsGZSGZST[ZpGZpGZp
4

2 *2 2 < *2__4
O1s 0-150-250-251'[2p

T UTeollsA 39Rd IfAfRar & T v,
Jur K, HHAA 20x103Ms ! g
1.0x107°M &l SId HIELE HI Hiegd
1.0 x 107 M & ar afAfFar e g

1. 3.0x103s7?! 2.
3. 20x1073s7? 4.

1.0 x 1073571
0.5 s

Vmax and K, for an enzyme catalyzed
reaction are 2.0 x 1073 Ms~! and

1.0 X 107 M, respectively. The rate of the
reaction when the substrate concentration is
1.0x 107° M is

1. 3.0x1073s71 2.
3. 20x1073s7t 4, 05s71
fomsae fharfafer &1 3rERor #er arel
THIUT I TTEEAT HABRAT A - 3cue &
foT guH e F1 R [AIAF py = 1atm W
20s7! dUT p,=2 atm W 4.0s7! FI
afaor ug & T ¥ Fgais gl

1. 1.0atm™'s7? 2. 2.0atm st
3. 4.0atm!s7?! 4. 8.0atm 1s7!

The first order rate constant for a unimole-
cular gas phase reaction A — products that
follows Lindemann mechanism is 2.0 s~1 at
pa = latmand 4.0s~ ! atp, = 2 atm.

The rate constant for the activation step is

1. 1.0atm™1s7? 2. 2.0atm 1s7?
3. 4.0atm 1s7! 4, 8.0atm ls7!
sigeNeT 319] forw wafafa faeg aqg # &,
Ll

1.0x1073s71

135.

136.

136.

137.

137.

138.

138.

1. G,y 2. Gy
3. Dy 4. Dy

The molecule diborane belongs to the
symmetry point group

1. Cyy 2. Cyp

3. DZd 4 DZh

TH AP & FoT TRT & v fFgd Gae,
fastster wefe 1 gRafda & &ar g1 Ior
St safkafda w8, a8 €

1. 3raa 39, Ty qur 3sAT ariar

2. 3i\a FaT gUr Teerdt

3. 3it\d FoT gur 3sAr aikar

4. UscrdY gr 3sAT aRar

Though a constant shift of energy levels of a
system changes the partition function, the
properties that do not change are

1. average energy, entropy and heat capacity
2. average energy and entropy

3. average energy and heat capacity

4. entropy and heat capacity

T FHGFCNT SIARAS 3] HiT FHoe
g v gl 9¥A 3cdfold  daEr @
diqgee 5 aT W eaA saer &
diqgelere T el g, 3@t &ar Bl

1.  hv-In2/kg 2. hv/(In2-kg)
3. In2/(hv-kg) 4. hv-log2/kg

The vibrational frequency of a homonuclear
diatomic molecule is v. The temperature at
which the population of the first excited state
will be half that of the ground state is given by
1. hv-In2/kg 2. hv/(In2-kg)
3. In2/(hv-kp) 4. hv-log2/kp

Cop & TSI TAETOT § Ay, By, A, TAUTB, |
trans-1,3-sg¢sTSe & A Hfshg AlS o
3@ fAwqe & A9 g, 98 §

1. A, TUB, 2. A TUA,

3. A, TUB, 4. B, dUTB,

The irreducible representations of C,p
are Ag, Bg, Ay and B,. The Raman active
modes of trans-1,3-butadiene belong to the
irreducible representations

1. AgandB, 2.
3. AyandBg 4.

Agand A,
Bg and By
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139.

140.

140.

141.

141.

142.

142.

fFrfaf@d & @ AR A RAIS
HHAT gl

1. 3F - 2.
3. 3F-1p 4.

3F —)3D
3F _)313

The symmetry-allowed atomic transition
among the following is

1. 3F -1 2.
3. 3F-'p 4.

3F —>3D
3F _>3p

10° eIl H o1 VISA FUSCl Tgoish &
foIT T BR ¥ g BR & 3ad gt (@s
SIS I gRSAT A) B

1. 10° 2. 10°

3. 10 4. 10°

The average end-to-end distance of a random
coil polymer of 10° monomers (in units of
segment length) is

1. 108 2. 10°
3. 10 4, 10°

AT 39EAT H 300K W TH 36T 349
% 1.0 mol T 3chATIT YEROT 1.0LF 4.0
L e fRaT §1 30 I T AGE

1. 300R:In2 2.
3. —600R-In2 4.

600 R - In2
—300R - 1n2

A reversible expansion of 1.0 mol of an ideal
gas is carried out from 1.0 L to 4.0 L under
isothermal condition at 300 K. AG for this
process is

1. 300R-In2 2.
3. —600R-In2 4.

600 R - In2
—300R -In2

3T AF arcg @ f a9 W FeRar &
fREToT  logp = 10.0 - =2, & & FHd §

qW T AF AT logp=80-"2 F A

THd § A% Bw g &1 a g

1. 200K 2. 300K
3. 400K 4. 500K

The temperature-dependence of the vapour

pressure of solid A can be represented by

logp = 10.0 — ==, and that of liquid 4 by

1400

logp = 8.0 — - The temperature of the
triple point of A4 is

1. 200K 2. 300K

3. 400K 4, 500K

143.

143.

144,

144,

145.

145.

Afa@d & & Sia-ar 37-Tad: vafad

WhH §

1. 105°C R Jfdarfd Ster & 1atm gra
IR arsgIeRioT

2. AT & fFaad & wRor

3. —10°C R 3faehfad Stor &1 1atmee
R AT

4. latmard dAr 0°C 9 el &T

IRGIETL

The non-spontaneous process among the

following is

1. vapourisation of superheated water at
105°C and 1 atm pressure

2. expansion of a gas into vacuum

3. freezing of supercooled water at —10°C
and 1 atm pressure

4. freezing of water at 0°C and 1 atm
pressure

r(a — r)~F" gIESIeT & T Held o 3Tl
HIET A ST § (o, B RTdis &) o &9 &

3T Polel &Y Ugdlel Thd §, 98 &

1. 2s 2. 3p
3. 4d 4. 5f

The radial part of a hydrogenic wave function
is given as r(a — r) A" (a, B are constants).
This function is then identifiable as

1. 2s 2. 3p

3. 4d 4. 5f

Tsh YA AT ¢ T fAAor fhelr
T Iadl alereh 1 FaAdd 3aEAT (o)
JAT YYA Icdfold  IHAEAT  (Y,), To¥eTeht
FoiTd AT 1/2 JAT 3/2 3HIS &, & THTT
Tag o fRar mm g1 3fg smewr ¢ @V
AT FAr 7/6 & A Y, B ¢ H A @
9T &l

1. 172 2. 173
3. 1/4 4. 1/5

A normalized state ¢ is constructed as a
linear combination of the ground state ()
and the first excited state (y,) of some
harmonic oscillator with energies 1/2 and 3/2
units, respectively. If the average energy of
the state ¢ is 7/6, the probability of finding
Yo in ¢ will be

1. 12 2. 173

3. 14 4. 1/5









