HIT /PART 'A'

e 9% aedl & T F v ww
fodr &5 & OwF 3mur w3 37 Wl
A A W §Fd g1 WE Ical & TIT
ffor|

I. 3TcrdT S1gr $r

). aw T A=

K. af3d &g 3my

L. s@r off, O &7 F1 &

I LK I, 2. LKL
3. K L, J, 1 4. K,JLL

£l

Each of the following pairs of words hides a
number, based on which you can arrange
them in ascending order. Pick the correct
answer:

[. Cloth reel

J.  Silent wonder

K. Good tone
L,

Bronze rod
I, LK. 2. LJK,L
3. K,L,JL1 4, K,LLL

et & ¥ frE F A 22F & waEe D
I 26 2. 28
3. 216 4, 2222

Which of the following values is same as

22%9
. 28 2. 28
3. 216 4 2222

T&F 12m X 4m & JAEER od a7 T
Fq g wEAl oy e g1 gd fam 7 4se
& FT W oA W T H T gsd @
AfF tIae W oTT ST § o &

8T HAT g2
. 24m’ 2. 36m’
3. 48m’ 4. 60m’

A 12 m X 4 m rectangular roof is resting on
four 4 m tall thin poles. Sunlight falls on the

roof at an angle of 45° from the east, creating
a shadow on the ground. What will be the
area of the shadow?

1. 24m? 2. 36m’
3. 48m’ 4, 60m’
Ife 2a
X b2
ch
84
8d6

¥ Tgl a, b, cTWT dSUFST 3F T
dd a+b=

S
Fet
o)

16
If 2a
X b2
cb6
¢
___8d6
Here a, b, ¢ and d are digits.
Thena+b=
. 4 2. 9
3. 11 4. 16

3cdd ST ST F FF FOI F M3l &
=g fagat &1 fteasr e @

1. 70 2. 400

3. 120 4. 190

The maximum number of points formed by
intersection of all pairs of diagonals of
convex octagon is

1. 70 2. 400

3. 120 4. 190

F FF f Fas da Ao Swer
ERTTA &TF 24 cm X 48 cm & JT fora

FOFAR 56 cm d& @5 W ST TFHAT §
I. 8cm 2. 32cm
3. 375cm 4, l6cm

Find the height of a box of base area 24 ¢cm
X 48 cm, in which the longest stick that can
be kept is 56 cm long.



o

32¢cm
16 cin

l. 8cm 2.
3. 37.5¢em 4,

foer Prorer & oRfafd, so% ¥aga #r
ﬁrmamua:ﬁma?rwmmp
& &GS & FAW & wEar ¥

l. 14 2. 1/3
3. 12 4. |

The product of the perimeter of a triangle,
the radius of its in-circle, and a number gives
the area of the triangle. The number is

1. 1/4 2. 173

3 12 4, 1

qFEl N TH I 9fFT @S 75 ¥ sod
IRAF T H HUET Nod sy &
WG T 3T g Ife @ed 92 sy &
AT 20 cc & A FE F FA HgAA
FAT g

. 3=d 2.
3. 40cc 4,

400 cc
80 cc

An infinite row of boxes is arranged. Each
box has half the volume of the previous box.
If the largest box has a volume of 20 cc, what
is the total volume of all the boxes’?

I. Infinite 2. 400cc

3. 40cc 4. 80cc

fedr @ w7 & 3R W Fea qe@ B T
ffory
A.0" B Q. C—p

A-Q B d ¢ ?

1. 4 2. P
. b a. ]

Find the missing element based on the given

pattern
A G B o. G-
AgQ B d ¢ ?

10.

10.

1. 4

.

2. H
a.

A ¥ orw A wermEr @ e F ¥ e
FYA A ATT AT

S liquid

Pressure
(¥ ]
o
o

Temperature

TAF T & \Y dedr B
AR ST & T gear gl
FIYAS 9 & \Y dear

3, &9 7 A9 §A g T a9 W
AT F TqHar

B owop

By reading the accompanying  graph,
determine the INCORRECT statement out of
the following.

\\\ I|QU|d /!

\‘ "
& 2N ,
= b ¢
w fd N Lt
a1 soli gas
-
(o'

Temperature

Melting point increases with pressure
Melting point decreases with pressure
Boiling point increases with pressure
Solid, liquid and gas can co-exist at the
same pressure and temperature

Ll S



11.

11.

12.

12.

13.

Tfg 10 gafolt # ¥ 39 RAE vas aror 13.

g ar et # ¥ i afdar seaem
. AT 2. HATETSH
3. ITa& 4. A& faERor

If you change only one obscrvation from a

set of 10 observations, which of the
following will definitely change? 14.
1. Mean

2. Median

3. Mode

4. Standard deviation

Us cafdd FfEE FAHT 0100 a9 UTH gE
e T HEA IET HRH F g qU W
ufas AT 0900 §9, 3ET af@ @l
GgaAr ¥l dF IR A mn s i
Tfas @A 2100 &7 YF F IS HeA
T W OFA AET FAT A OGN AT E

ofe 38F gardlg Sy & AT &HA IHS 14.

Ad T & GAT &G F 106 G5 g A
wfdd 39 HA U ¥ Fo T @
e AT TE &

1. 486X 2.
3. 256 4,

209
36 ©¢

A man starts his journey at 0100 Hrs local
time to reach another country at 0900 Hrs
local time on the same date.
return journey on the same night at 2100 Hrs
local time to his original place, taking the
same time to travel back. If the time zone of
his country of visit lags by 10 hours, the
duration for which the man was away from

his place is
1. 48 hours 2. 20 hours
3. 25 hours 4, 36 hours

AT & v ua wE § oas ol

?.(1/1234) + r(—1}1234—) =2

?.4321 + r—-l.'iZl =7
1. 2 2, 2(411!*!234}
3 ~3U87 .4 1234

He starts a 15.

Let r be a positive number satisfying
F(1/1234) | .(-1/1234) _

Then
F4321 4 .—4321 _ 9

1. 2 5 VI3
3. 2308 4, o'

U Tods U HAdr H g% Wl & o & &

AT & arw Fr fer 7 10 Hew w3 g oA

#r o g & afy 10 A/ IR

AT @ T & R A gerr ay ar

maﬁqg'aﬁﬁmamm

1. | fAse gem

2. 1 fAee & S3mEr e

3. | e @ F7 g

4. i 74y Fr afa Fra g asir A
fapar ST g B

A float is drifting in a river, 10 m
downstream of a boat that can be rowed at a
speed of 10 m/ minute in still water. If the
boat is rowed downstream, the time taken to
catch up with the float

will be | minute

will be more than 1 min

will be less than 1 min

can be determined only if the speed of
the river is known

£ D —

ABC U oFa HI0T st § S o ardged
& 3y afaf¥a g1 3 BC qUr AC W
st Ided Femd S §1 Ffe Pege &
8% a § o OIfdd g T el AADA




16.

17.

ABC is a right angled triangle inscribed in a
semicircle. Smaller semicircles are drawn on
sides BC and AC. If the area of the triangle is
a, what is the total area of the shaded lumes?

=
b

: . ma
3. aln 4.  al2=n

T W HOT & T fr v g ey

H 3T THEAT § SRR T gl IOy &

3TATT & g@EX &1 F 3T A& e,

Fife

L. e v ArARar g fr et
& gorT F T ForanT

2. g &7 e 7 A & e
A &) A

3. AT & I & e[9d ¥ g 7gar §
aaﬁ:ma;ma;s@qmﬁm
T 2l

4. At wgafe sw Q¥ sef
gt afFaera sy v §

An ant can lift another ant of its size whereas

an elephant cannot lift another elephant of its

size, because

I. ant muscle fibres are stronger than
elephant muscle fibres.

2. ant has proportionately thicker legs
than elephant

3. strength scales as the square of the size
while weight scales as cube of the size

4. ants work cooperatively, whereas
clephants work as individuals

A Tad W@ T 3Rt 9w A

17.

18.

18.

19.

19.

&Y W AU T U FeH dgar § aur
WA T BT IR WUH TR 9 IHET
U TR Q07 e & T R
IR eIt # ¥ frad e et
YTH-9TH STEl 6

1. 3 2. 10

3. 19 4. 25

Consider a serics of letters placed in the
following way:

U G C C S 1R

Each letter moves one step to its right and the
extreme right letter takes the first position,
completing one operation. After which of the
following numbers of operations do the Cs
not sit side by side?

. 3 2. 10

3. 19 4, 25

B R & & o e w @ g
AT R Far &1 ofy wras wae &
30° &I T T &, A FAGH @7 AT

W F g 3w 39 ww &
I. 1.500 R 2. 1.866 R
3. 1414R 4. 1.000 R

An inclined plane rests against a horizontal
cylinder of radius R. If the plane makes an
angle of 30° with the ground, the point of
contact of the plane with the cylinder is at a

height of
. 1.500 R 2. 1.866 R
3. 1414R 4. 1.000 R

SH 140 AT & UF &F & a9 57 §Fa
A FAGY Ireoiied frde Rt € ssaan
eI w2 o, A R oo R & e @
HIAT A g 7R 60 Hex g

1. 6 2 7
3. 12 4, 4

What is the maximum number of parallel,
non-overlapping cricket pitches (length 24
m, width 3 m) that can be laid in a field of
diameter 140 m, if the boundary is required



20.

to be at least 60 m from the centre of any

pitch?
. 6 2. 7
3. 12 4. 4

g f@sfeat aeh a9 ae areh v Imer

ﬁmmmaiawmeﬁg?mﬁ

HTHT FA &l WG M &F e F A

qodT R g@r Sian, FaifE

1. 3 $r f@gdhr F 3eT 3= arelr gad
o f@sdHr @ a1y g o g

2. "4 g7 f@gdr § 3T I 9T
St & 9Xq Ao & AT 3T 3T
qde & HTHT AT Bl

3. YA WIHT eI g e, JUr gaa
HT ITHT HHA ATH B

4. B3 gaT A9 @ G &, 3 qF
e T B

20.

In a fast moving car with open windows, the
driver feels a continuous incoming breeze.
The pressure inside the car, however, docs
not keep increasing because,
I. air coming in from the (ront window
goes out from the rear.
2. aircomes in as well as goes out
through every window but the driver
only feels the incoming one.
3. no air actually comes in and the feeling
of breeze is an illusion.
4. cool air reduces the temperature
therefore the pressure does not
increase.

[ FOR ROUGH WORK ]




21.

21.

22

23,

a1 '9'/PART 'B!

FEffas VARSI U FEFifesy ¥

Sfes &18 §, A '

l. CO,TUT FEAT & HET IRT FITEI0T
YT UTCTSS HTEeY & ST HUHeH

2. ST fIgAaT T CO, aur FEfae &
HEY AT FATALOT ,

3. S fse qur v Inesy & S
HIEET

4. CO, dYT Fdfelc HI AT TATGROT JUT
et faaaa

The biological functions of carbonic anhy-

drase and carboxypeptidase A, respectively,

are

l. interconversion of CO, and carbonates,
and hydrolysis of peptide bond

2. gene regulation and interconversion of
CO; and carbonates

3. genc regulation and hydrolysis of peptide
bond

4. interconversion of CO; and carbonates
and gene regulation

Fe=Npophyan 38 GRAT S13marelt-aar
INFE-EATAET &, wA

1. ~2.1d9r2.0A

2. ~20dUr2.0A

~22TUT23 A

~2.3dUT25A

L

=

The Fe~Nppiyin bond distances in the
deoxy- and oxy-hemoglobin, respectively,
are

1. ~2.1land2.0A

2. ~20and2.0 A

3. ~22and23A

4, ~23and25 A

|8 ZeIFT ATHT [Co(COY(NO)] FUT
[Ni(n*~Cp)(NO)] & NO ¥ seeer-ggfaar &,
HHIA:

23,

24.

24.

25

I. Q% aur i
2. dfda qur @+
. @s qur fas
. dfhg Jur SfFd

(%]

=~

The binding modcs of NO in 18 clectron
compounds [Co(CO)3(NO)] and
[Ni(n’~Cp)(NO)], respectively, are

I. linear and bent

2. bent and linear

3. lincar and linear

4. bent and bent

e YA H HIT T FT UF g 3ERF
FETH FTE

Pd(0) &T Cu(ll) ZART JTereiaHior
Pd(0) T Cu(l) ZaRT JTeFEHTOT
Pd(I1) &T Cu(l) SaRT HTFHTRIOT
Pd(11) T Cu(ll) ERT TFHIFHIOT

The role of copper salt as co-catalyst in
Wacker process is

. oxidation of Pd(0) by Cu(II)
oxidation of Pd(0) by Cu(l)
oxidation of Pd(II) by Cu(l)
oxidation of Pd(II) by Cu(II)

2w —

35 R T e s & e B Fueat

W faar fifaw)

A. G T ITFRAEROT HEEdT R Hefa
HH TUT AT HTElT A 3OS g &

B. R &1effer & weras foree oy
€ aur Ak e F - @ #

C. R Frefa F FEfA-aEa ) gfearda-
IETAT g1 & 9T A1 ST & F reerar
g gl

D. RN FrefeT & Hidler-Frle ATy Forererar
e BT € TUT AR el F ¥ e

e g g
TE HUA §
l. ABIUTC 2. ABFATD
3. B,CaUD 4. A.CAUD



25.

26.

26.

27.

27.

For typical Fischer and Schrock carbenes,

consider the following statements

A. Oxidation statc of metal is low in Fischer
carbene and high in Schrock carbene

B. Auxilliary ligands are m-acceptor in
Fischer carbene and non-m-acceptor in
Schrock carbene

C. Substituents on carbence carbon are non-n-
donor in Fischer carbene and n-donor in
Schrock carbene

D. Carbene carbon is electrophilic in Fischer
carbene and nucleophilic in Schrock
carbene

The correct statements arc

. ABandC

3. B,CandD

2. A,Band D
4, A.CandD

ffaf@ag & @ T s & 349

HAEAT F WO qYAT FEW VAT §, TE 6
1. N 2. NF;
3. NH; 4. N(CH);

The species having the strongest gas phasc
proton affinity among the following,

1. N 2. NF;

3. NH; 4, N(CH,);

qrdel AR Solags IR faERer uRT &

far fFfaf@a syar w faar fifcl

A.J% XY & yag ax W AR 78
ERGIES

B.¥g § §AY W A LA &

C.¥g a9 W A &I gl

Y FUT B/
. A#ET 2. BAR
3. AQUT B 4., BEUTC

Consider the following statements regarding
the diffusion current at dropping mercury
clectrode

A. It does not depend on mercury flow rate
B. It depends on drop time
C. It depends on temperature
Correct statement(s) is/are

l. Aonly 2.
3. AandB 4,

B only
Band C

28.

28.

29.

29.

30.

30.

At IATFT “Nnp)cEF AT Q A §
3.236 MeV | =TT 3ARRAT “Cp.n) N &

faw 2gel FaT (MeV M) E
. -3.236 2.
3. 3.485 4.

~3.485
3.845

Q value for the reaction "N(n,p)"°C is 3.236
McV. The threshold energy (in MeV) for the
reaction 1'“C{p.n)”I\I is

. -3.236 2
3. 3.485 4,

-3.485
3.845

Sy NMR & (n°-Cp).Sn & fow qamfas
g (Me;Sn & @rdar) & #0& (SIS ppm

o) E
l. -4 2. +137
3. 4346 4. -2200

The "”Sn NMR chemical shift (approximately
in ppm) corresponding to (n°-Cp)sSn (relative

to Me;Sn) is
l. -4 2. +137
3. 4346 4. -2200

FREERE & gt §qt &7 T W S
¥fedea BT €, 9% ¢

_f\/ \‘\]‘

.n(P=r)

(8]

Pi“*p—"hpﬂw’p\
P p

/

/P-..__P__-P-._.pfp- -

it /

=} /'P“‘--. p .—-"P--..._ p

All forms of phosphorus upon melting, exist
as



31.

31.

32.

32.

10

P 33.
e

>
VANIVAN
SPSKIPT

s BPESH) 33.

SRt

$:0, # WewX WA A merdERor

daE & fav FRfRT w fEr SN 34,

A, —2 4T +4
B. 04T +2
C +4 4T 0
el IR B/R

l. AJYUrB 2.
3. BAUTC

AdarcC
4. CHMA

For the oxidation state(s) of sulphur atoms in 34,

S,0, consider the following
A. -2and+4

B. 0 and +2

c. +4 and 0

- The correct answer(s) is/(arc)

l. Aand B 2,
3. BandC

A and C
4. Conly

3THTEN FoSs HOMTA T W FoHg ¢

N'; ) N01 B [ISO; N AS]:ﬁ-
SCN’, PO;*, H,PO, , N;
CN', Ny, SCN™, NCN? 1.

e

The correct set of pscudohalide anions is
1. CN;, ClO, , BE,, PFF,

2. N3, NOsy, HSO, , AsF,

3. SCN,, PO,*, H,PO, , Ny

4. CN,N;, SCN, NCN*

. CN, Cloy, BF,, PF, 35.

HHHVT 4T el (M—PR;) §Fell & e
AU A FFATIT Soa= &7 Yo
Bl 8, a5 &

M(ty,) > PRs(c*)

M(tz,) > PRy(n¥)

M(e,) = P(d)
PR3(T) > M(ty,)

AW

In transition metal phosphine (M—PRj)
complexes, the back-bonding involves
donation of clectrons from

. M(ty,) = PRy(c*)

2. M(ty,) = PRy(n*)

3. M(e,) =2 P(d)

4. PRy(m) > M(ty,)

RhCL;.3H.O TS 7 PPhy & IEET & Y
RS FEA T TR FFA A e 1 Hpel
A TN ABTH R FASHar sdagat
e &, woer;

I. [RhCI(PPh;)s], 16

2. [RhCI(PPhy)s), 16

3. [RhCI(PPhy);], 18

4. [RhCI(PPh;)s), 18

The refluxing of RhCl;.3H,0 with an excess
of PPh; in ethanol gives a complex A.
Complex A and the valence electron count
on rhodium are, respectively,

[. [RhCI(PPh;);], 16

. |[RhCI(PPh;)s], 16

. [RhCI(PPh;);], 18

. [RhCI(PPh;)s], 18

2 W

PRSI Rrdas Srae geor g, ag ¥



35.  The S-hydrogen elimination will be facile in

M/ﬁ
2.

H

36. AMRTHFAT [Co(CN)SILOT® + X —
[Co(CN)sX]* + H,0 T8R0T Al & T
I. Reaa R{aeet () e &

2. fgeE (D) frafafer &

3. "WEgy (4) fFafafer &r

4. QAT gy (1,) el &

36. The reaction [Co(CN)sH,O* + X —»

[Co(CN)sX]* + H,O follows a/an:

1. Interchange dissociative (/;) mechanism
2. Dissociative (D) mechanism

3. Associative (A) mechanism

4. Interchange Associative (/,) mechanism

37. Fe=of@a ey T FT HCl & da@ T O
gl arel 9T & v Her U ¥

Ho > X2
(0]

.

O:O + CN O(,CN

. ATYUr B &l & foT @y gl 3w
aeam| '

2. ATYT B g & AT @ iy 3R
gegscaxil

3. A% fow @ giRfr 3R qur B & fAvw
ar 3R @wSFem|

4. B & fau @77 gl 3w A& v
it 3 FRmeEsa|

—

- Eq. A
0

- Eq.B

37. Correct statement on the effect of addition of
aq. HCl on the equilibrium is

11

0 (¢}
/o‘
0:0 FON ——= O\CN - Eq.B

38.

38.

39.

39.

40.

1. Equilibrium will shift towards right in case
of both A and B

2. Equilibrium will shift towards left in case
of both A and B

3. Equilibrium will shift towards right in A
and left in case of B

4. Equilibrium will shift towards right in B
and left in case of A

IR FegH & S i 3300 dUT2150 em™’ 9T
heor &3 gfar § ag

1. l-s?-]\Elg?i 2. 2-@21,\3133
3. sahitqlansgsa 4. aa“iéﬂffﬁlﬂ

The compound that exhibits sharp bands at
3300 and 2150 cm™ in the IR spectrum is
1. 1-butyne 2. 2-butyne
3. butyronitrile 4. butylamine

CHIRT dYUr srgFaRr Ad FHOT # CDCl;
# o e, ' NMR Faga # &, drgar
11 & Ueha gfar &1 Rega & 0@ aur

SRFARIAYT HT Ao 3T &
. 3:1 2. 1:3
3. 1 4. 12

The '"H NMR spectrum of a dilute solution of
a mixture of acetone and dichloromethane in
CDCl; exhibits two singlets of 1:1 intensity.
Molar ratio of acetone to dichloromethane in
the solution is

1. 3:1 2. I:
3. 1:1 4. 1:

[ 5% B OS]

IR ¥ogH & Freffae 9 & fv g

de8 radiferd gl &1 FROT

I. CO3E-Y & fov g BeRis &1 3
gl Bl

2. CONMEwY & AU g RS & 7T
gl Bl



3. CONETY & Tefel W $HF gfaya ey
# #1 qRade A8 3T &

4. CONETY & Tt W & gfaya mav
# 3w aRader g B

40. Intense band gencrally observed for a

carbonyl group in the IR spectrum is due to

I. The force constant of CO bond is large

2. The force constant of CO bond is small

3. There is no change in dipole moment for
CO bond stretching

4. The dipole moment change due to CO
bond stretching is large

41. AAF S ST AgNO; F T1U T FT W
399 ST |, qE &

I 2,
Br Br
3 4,
Br Br
=
L
N

41. The compound that gives precipitate on
warming with aqueous AgNO; is

1. 2
Br Br
. 3 4,
Br Br
| -
o
N

12

42.

42.

43.

43.

frfaf@a 3fafra God carr ardr &, ag @
COOA Br
g BI'2
—
|. HFT Helw Agadt
2. FITHROTTS ALITAr
3. FEUATIS FLgadr
4. rEleT FEgadr
Following reaction goes through
COOA Br
o A5
—i
1. Free radical intermediate
2. carbanion intermediate
3. carbocation intermediate
4. carbene intermediate
frfaf@a 9 1 gaifs ward dwgor &
Me Me
(BME
1. i 2.
Me Me
= Me /' Me
H Me
Me H
3. 4,
I"gle Me ‘\Me
/’ =~Me
Me
H H
Me
The most stable conformation for the following

compound is



13

Me Me
|
: Me
| 2.
Me Me
/' Me /‘ Me
H Me
Me H

e

4,
_oMe %f/ ’;infi’le
/ Me
H H

44ﬁm%mm®ﬁmﬁ§wa@mmm3

U=

Ma

0
NaBH,, CeCl,

Me
J&D—CHO MeOH, H,0

2
Me
OH
(@]
3.
o 45.
Me/KE>——JOH
4,
OH

45.

44. The major product formed in the following

reaction is

(@]
NaBH4, CeC|3
Me
CHO MeOH, H,O
]
OH
M¥§E>_PH
Me
‘OH
(@]
(0]
OH
OH

~J

A
N
A

frfaf@a difer & aeg s geu g & @

L

BowoR -
gk o

The correct relation between the following
compounds is

Ho

CI Me
HO

e

H
Me—.):._\H

-

OH

enantiomers
diastercomers
homomers (identical)
constitutional isomers

AL =



46. AT difE & fAv eEeeeRor ST
I HEI FA ¢

Me Me
Me ~zZ Me -~ Me \/\\\I
Me Iwe\’/)\Me
| I " v
. I=1=1>1V 2. I=1MI=11>1V
3. IVE1=111=11 4. IV=2I1l=1=11

46. The correct order of heat of hydrogenation for
the following compounds is

Me Me
\/\| Me\/l\Me

Me
| I i v

MEN ME\/\“NVME

L I>10>11>1V
3. IVEI>1>11

2. 1>1>10>1v
4. IV>1>1>111

47. A F fav PFefaf@a su= & @ @
FUA B
A.NaBH, & H999a 9 4aor 3rgofs 3curg

gar ¥

B. A4S HCI T 3fAfFar s s
FQLATHTSS & &

C. Bry-CaCO;-3Te & ARAT & oy
Iy 3eurg el &

D. TE TTeled TAETUT HHRICHE &aT

I. ABIUTD 2. A,BTUTC

3. BUTC 4. DA

47. Among the following, the correct statement (s)

about ribose is (are)

A. On reduction with NaBH, it gives optically
inactive product

B. On reaction with methanolic HCl it gives a
furanoside

C. On reaction with Br,-CaCOjs-water it gives
optically inactive product

D. It gives positive Tollen’s test

1. A,BandD 2. A,BandC

3. BandC 4. Donly

48. yfas 3o yRfavie & fw
ff=fRf@a & ¥ = ¥ ofRsmeds
AT §

JO BN
HO O "0

umbelliferone

A. L-fTeerther B. R e

C. L-AUENAT D, L-Sfae-terfaeT
. AJUTB 2. BIUD
3. BAUTC 4. Ccaun

48. Biogenetic precursors for the natural product
umbelliferone among the following are

JO L
HO @ A 5

umbelliferone

A. L-tryptophan  B. cinnamic acid

C. L-methionine  D. L-phenylalanine
l. Aand B 2. BandD
3. BandC 4. CandD

49. (R)-4-ARTIEA-2-3m & “C{'H} NMR
WHeH 7 Reaat v gear &
. 3 2. 4
3.5 4, 6

49. Number of signals in the *C{'H} NMR
spectrum of (R)-4-methylpentan-2-ol are
l. 3 2. 4
¥ 5 4. 6

50. Wfafaa @R & seoe 7ET 3 ¥

Me Me

Etozc NaBH4

L] OOC
H % MeOHITHF

l. 2.
Me._Me Me._Me
: H
Ho oH H
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3 4. 51. The major product formed in the following
Me. Me Me. Me reaction is
EtO,C EtO,C et
: H . OH Me/\\\/\/\/\\ _—
H H
OH H

30. The major product formed in the following

l.
Me H
reaction is CL/
Me. Me = L
H Me

EtO,C NaBH,

; 0°C 2 4.
H % MeOH/THF H -
Me._Me Me- Me H H Me
HO H HO OH
o = 52. fawfaf@a sfdfrar & ot ey 3
OH H gl
’ 4' O H,N-NH,HCI
Me Me Me Me 2 2
EtO,C EtO,C EtsN, CH3CN, rt
H 1_ZoH
H H Me
OH H
l. 2.
51. frafaf@a sfdfsar # seoet HqEw 3curg
el
heat
! 2 3 4
Me H Me Me
(I/ CEL HO, HO
['_; Me
3 4 Me Me
H H
Ct:k @I 52. The major product formed in the following
b “Me Y e reaction is

=

S$/15 CRS/15—1AH—2A
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54. Aefaf@dt & & S gawafariedr siwfer

O H,N-NH,HCI (iwfen) ¥@), aw 2@
EtsN, CH5CN, rt A. HersgEATe B. TR AT
C. zafaeias D. 3oy
‘ 5 . ATUTB 2. BAUTC
) 3. Caurp 4. D¥Fad
54. Antitubercular drug(s) among the following is
(are)
A. Salbutamol B. Ethambutanol
C. Isoniazid D. Diazepam
3 i l. Aand B 2. BandC
‘ Me * Me 3. Cand D 4. D alone
HO,, HO
? 55. UF &UT U AT 999 FH §, EF eeT
fasa v, 9T 18X IWAT & n=0(n:
M i FaeCH HEAN) F WIA Foll HEEAT AT
= e
el &, FOifE
53, fwfafde sy v fadet & K | WP S AT AT G & S §
I wpelt & v R T A 2 FIET FHET M B A 3

R # F1 HTEROT A §, 7 3. T wolel @ TR W T &Y S g
H H 4, RQyg Vo#0
’/\N/\ (!)/\N/‘jj 0(‘\5/1
l:o oj E j [ j 55. A particle is in a one-dimensional box with a
T 7 1 7 q ] A tat ding t 0 (n
n energy state corresponding to n = :
l\/n\) K/o\) I\/s\)

potential V; inside the box and infinite outside.
quantum number) is not allowed because

A B C 1. the total energy becomes zero
. B>A>C 2. C>A>B 2. the average momentum becomes zero
3, A>B>C 4, C>B>A 3. the wave function becomes zero
everywhere
53. The magnitude of the stability constants for 4. the potential V # 0
K" ion complexes of the following supra-
molecular hosts follows the order, 56. ISt B UF S HGEAT HY, = E, ¢ T

H i s HIse e 7l JfaRea e s v, &
SAOW AW AE SRR

Eo Oj EO oj [0 oj I E, @ ¥, =t gRafda g s
Lo Lowsd Los 2. E, dur 3ed afast Fot 2t oRafda @
SRRy
' ’ E 3. &dd E, YRafad gem aur ¥, g gem
1. B>A>C 2. C>A>B 4. &ad ¥, yRafda gew qur £, 78 2
3. A>B>C 4, C>B>A

S/15 CRS/15—1AH—2B



56.

57.

57.

58.

58.

59.

An cigenstate of energy satisfiecs H¥,, =

En%,. In the presence of an extra constant

potential Vg,

l. both E, and ¥, will change.

2. both E;, and the average kinctic energy
will change.

3. only E, will change, but not ¥,,.

4. only ¥, will change, but not E,,.

U&F 1.0cm 6T 9Y TS & UH A7 q THA
F TRAd TF gHfEor 95 A& e 50%
T ST §1 3 T F 3.0 om 9¥ TN @

IR W 12l H GfAerd IRITHeT gram
1. 500 2. 25.0
3. 16.67 4. 125

The intensity of a light beam decreases by 50%
when it passes through a sample of 1.0 cm path
length. The percentage of transmission of the

light passing through the same sample, but of

3.0 cm path length, would be

1. 50.0 2. 25.0

3. 16.67 4, 12.5
frrafefaa # & dega efaye e
THAT ¢l

. %= *p 2, 3¢5 dp
3. 3§ 1p 4, 355

The electric-dipole allowed transition among
the following is

I. 3> 3D 2.
3. 35> ' 4,

8- %
35_’ 1F

C3oyy FT 3€9TE & (C; x-38T & |IIeT gfaaqor
H‘Pﬁ?f 3787 & dur Ory. T xy WA T &)

l. oy, 2 O
% BF 4. ¢%

. The product C¥ay, (CF is the two-fold

rotation axis around the x-axis and Oxy is the
xy mirror plane) is
l. 0y, 2

3. 6 4.

Tyy
¢
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60.

60.

61.

61.

62.

HCL SR Sfawas 3] & fav sead e

HIEAT VB AT Gl H 39 YR o Fa &
¥ =v,(1s,1)¥,(3p,2) + B

gl B gufar §

Y (3p,, 2)¥We (1s,1)

¥y (1s,2)¥¢(3p, 1)

Yo (1s,2)%¢,(3p,, 1)

w{.‘f(lsiz)"uﬂ(gpzvl)

bl B

The simplest ground-state VB wave function
of a diatomic molecule like HC is written as
ik t*t"'.".i'(1~""‘r 1)1!-’“(3;02, 2) + B

where B stands for

- Wu(Bp, 2)¥e(1s,1)

Yy (1s,2)¥0(3p, 1)
Yer(1s,2)Pe(3p,, 1)
Yei(1s,2)¥,(3p,. 1)

_-l‘-‘-\.-JI‘-J—‘

U& TS T FSAT aTRar a9 ¥ F&@aT &
g ag

| IRAE &

SRERECIC

. &fa T g

TS A &

.J.‘.L.)N

[Heat capacity of a spccies is independent of
temperature if it is

l. tetratomic

2. triatomic

3. diatomic

4. monatomic

IR PCL(g) = PCli(g) + Cly(g), 7

SeeT 1 U 3de 9 @Fhford el W

qFg

I IAFRE i W TUAAFART g

. 3cUTET &Y IR FUATARA @

. IWFRE TUT 3cqret F AET F oRafia
TET |

4. HTAFRE TUT 3cUTET it T AFT F Fer
g

-

(¥



62.

63.

63.

64.

64.

65.

In a chemical reaction:PCl5(g) = PCl5(g) +

Cl,(g), xenon gas is added at constant

volume. The equilibrium

1. will shift towards the reactant

2. will shift towards the products

3. will not change the amount of reactant and
products

4. will increase both reactant and products

afe v J@ATRaT &Y ag Peiar & & &
k = AT?exp (— E,/RT).

ar g sfferar fr gfpaor 331 (£,) #
&afr

l. E,+;RT N2

3. E,+ 2RT 4. 2E,+RT

The temperature-dependence of a reaction is
given by

k = AT?exp (— E,/RT).

The activation energy (E,) of the reaction is
given by

1. E;+3 RT 2. E,

3. E,+2RT 4. 2E, +RT

afe 3@, 24+8-32 F AT AH
QUA X g2x10"*mol dm3 s |Z &
faT=et & X (mol dm™3 s~1 #) gl

1. 3x10™* 2. 2%107*
3. §><1r_r4 4. 4x10*

For a reaction, 24 + B — 3Z, if the rate of
consumption of A is 2 X 10™* mol dm™3 s~1
the rate of formation of Z (in mol dm™3 s~1)
will be

1. 3%10™* 2. 2%10°*
3. 2x107* 4, 4x107*
TF FERT For Gradr v graeer F

|Gl THAA §, $ Iore vafa & o
T A7 IR Far & wraw, A

1. varafas Qe 9

2. dega fawa W

3. g FST |

4, TEAT fasg w|

L]
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65.

66.

66.

67.

67.

Dominant contribution to the escaping
tendency of a charged particle with uniform
concentration in a phase, depends on

chemical potential of that phase

electric potential of the phase

thermal energy of that phase

. gravitational potential of that phase

el I =

AT Hgfd 9 T Tear o vaR @R

ERG I

[n] = KM*,

gt Rl K qur o ol aed €
. Hhad fearas 93y
.a’mv-ragm:w

; agm:—f&mgmm

. Sgod-agesd A I R @

B S

The intrinsic viscosity depends on the molar mass
as

[n] = Km®.

The empirical constants K and a are dependent on
. solvent only

polymer only

. polymer-solvent pair

polymer-polymer interaction

FL W N o—

T get fr I A & v @@ acd
Zn(s) — Zn%**(aq) + 2e-

Cu**(aq) + 2e~ - Cu(s)

I. AG®— RT In 22t

Q2+

2. AG® + RT In=zn*t
aCu(s)

3. AG® — RT In2229)

Qey2+

4. AG® + RT In>azt
Aey2+
The correct AG for the cell reaction involving
steps
Zn(s) - Zn**(aq) + 2e~
Cu**(aq) + 2e~ - Cu(s)
is
|. AG® — RT In 2zt

Aey2+

2. AG® + RT In 2zt

Acu(s)

3. AG®—RT In 222

aCu2+

4. AG® + RT In 2zt

Aey2+



68.

68.

69.

69.

el faedrd ns'np! & TRA & 7GATH
FAT-3GEAT UE & TAIF ¢

1. 2P 2.
3. 3Pz 4,

lpl
3P0

The lowest energy-state of an atom with

electronic configuration ns'np? has the term
symbol
1. 3p
3. 3P,

lpl
3P0

FIASS FUNT F HET IFAABHAT FT Folr
FT 3o QUFHIT gl & Golel & & A S
YgTe Hahdl ¢, 96 o (1) ATesTared, (2) &
R, (3) Alest@led aur gfder| e 3@
H HAA: T (a), (b) TUT (c), F FIA

NG HAT3 FT & FH &
E
R \@
i r
(%]
. 1,2,3 9, 3.3.1
3. 31,2 " Ul b 1)

Energy of interaction of colloidal particles as a
function of distance of separation can be
identified as (1) van der Waals, (2) double
layer, (3) van der Waals and double layer.
The correct order of interactions in the figure
corresponding to curves (a), (b) and (c),
respectively, is

E
i \@

)
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70.

70.

71.

71.

The packing factor (PF) and number of atomic
sites per unit cell (N) of an FCC crystal
system are

l. PF=0.52and N=3

2. PF=0.74 and N=3

3. PF=0.52and N=4

4. PF=0.74and N=4

T FCC fohted WHer & fAT dgere aor
(PF) @1 9f Uesheh el SRATY] |1get 6
e (N) &

1. PF=0520U4TN=3

2. PF=074 TN =3

3. PF=0520aTN=4

4. PF=0.74daTN =4

HATIT/PART 'C'

D.C. 9reRIITAT (DCP) &7 e fasdr T

SreRIaTRT (DPP) AR FATEr & | 38 AT

far Rl W fFar fifge

A. DCP &I 319er DPP H H-UIET URT 7
gl &

B. DCP & 31I&T DPP & 3-hrsia &mr
3o grelr &

C.DCP &I el # DPP & GreRIare

IFA Bt gl B
| HROT /R

. AdarcC 2. BAUTC
3. B&dd 4, Adad

Differential pulse polarography (DPP) is

more sensitive than D.C. Polarography

(DCP). Consider following reasons for it

A. Non-faradic current is less in DPP in
comparison to DCP

B. Non-faradic current is more in DPP in
comparison to DCP

C. Polarogram of DPP is of different shape
than that of DCP

Correct reason(s) is/are

. AandC 2. BandC

3. Bonly 4. Aonly



2. & Rega & wfadfa & geb

fAfaf@a Rt w Rar ffs:
A. sfadreaehier 3oy i Al sraissar
B. el # 9gFd WA FG A frgar
c.gﬁg‘s‘m

g7 W1 A F Y & vRORT T &
foe & 3eaw ¥

. ATUTB 2. BAurc
3. AdurcC 4, C&Had

72. Considering the following parameters with

reference to the {luorescence of a solution:

A. Molar absorptivity of fluorescent
molecule

B. Intensity of light source used for
excitation

C. Dissolved oxygen

The correct answer for the enhancement of

fluorescence with the increase in these

parameters is/arc

I. Aand B 2. BandC
3. Aand C 4. Conly
73. '“¥sn& FafRde ITTEY gfeae (barn #)
& oTaTayaT
1. 1.33 2. 1.53
3 73 4. 1.93

73.  The geometric cross section of '**Sn (in
barn) is nearly

1. 1.33
1.73 4,

2

1.53
1.93

Lo¥]

74. FAA AIHEA AR F FrEw
(IfREAaH @ e o

a 496'15411_'3;7:::&' B Tci,=cHeo,CH,

b, [Heck Zzsier “IRBOH), ol
c 1|Snfngash_ ira Jrae IEA_-{H:CO(CI»);ZN
d Ethiw [ 'IH_CEE;R_"“' "__'"_;’
; Iv 'SR,

L i

e e &

a-ii; b-i; c-iv; d-iii

a-i; b-v; c-iii; d-iv

a-iv; b-iii; c-ii; d-i

a-ii; b-iii; c-iv; d-v

Cowles |

0
i,

-l ol
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74.

T,

75.

76.

76.

77.

Match column A(coupling reactions) with
column B(recagents)
[T CoumnA Colurmn B ]
|a [Suzuki Coupling i [CH,=CHCO,CH,
b. | Heck Couping i (RaoH), ,
e | Sonogashira Coupling i, | PhCO(CH,)yZnl !
Ed, ‘Ncgeshi coupling F|\|r HC=CR i
f i ' [v  [snRr, h .!

£ ]
The correct mateh is
. a-ii; b-i; c-iv: d-iii
2. a-i; b-v; c-iii: d-iv
3. a-iv; b-iii; c-ii; d-i
4. a-ii; b-iii; c-iv; d-v

BIEPRY &7 HTFEFaT st p QRATO3T
I IMFHHIOT HAEURF FH: 4, +3, qUT

+4E TR
1. HsP;0,, 2. HsP;0,
3. HsP:04 4. HsP;0q

The oxoacid of phosphorus having P atoms
in +4, +3, and +4 oxidation states
respectively, is

I. HsPiOy 2.
3. HsPy04 4.

H<P;0,
HsP30q

[Br;] @YU [I5]" &r Safadar § saen

I BEAeameT qur agseadg

2. TTSHERT FUT Prewaraner gfaffada
. ATHART TAT TATSHART

@« aur Haaaaer RofEdy

(75

b

The geometries of [Brs]" and [15],
respectively, are

trigonal and tetrahedral

tetrahedral and trigonal bipyramidal
tetrahedral and tetrahedral

. linear and trigonal pyramidal

.b.bJ_hJ-—-

93 fAeed & IHFAR HOMTA [BoH ]
AT &

. closo - BXT=T

2. arachno - GTEAT

3. hypo - GCGAT

4. nido - GLIAT



77.

78.

78.

Accordm& to Wade’s theory the anion
[B]a“p] adopls

l. closo - structure

2. arachno - structure

3. hypo - structure

4. nido - structure

% W AT JIA YN F A= H @I
PbR, [R = 2,6-CH3(2,6-'Pr>CoHs).] & faT
FaIs oy §39eT )

Considering the inert pair effect on lead, the
most probable structure of PbR; [R =
2,6-C¢H3(2.6—'PrsCeHs)s] is

R
$
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79.

79.

80.

80.

EtMgBr & 3 edtal @ SbCl, 1 s fmar
U QfAF X & ¥l SblF ar JedA, X
& UF JouA § HATHIT FF Y 4

t, O aEUT H Y A WG | DTGB
g, oad g3+ shadt Rfady o &

grar &1 Affw xJur v g, FwAe

SbEt, FT [Sb(Et)l),

Sb(Et,)Cl @ [Sb(Et,)Cl],

3. SbEt; T [SbELB],

4. Sb(Et)Br, T [SHEL(1)(Br)],

-

The reaction of SbCly with 3 equivalents of
EtMgBr  yields compound X. Two
cquivalents of Sbl; react with one equivalent
of X to give Y. In the solid state, Y has a
I D-polymeric structure in which each Sb is
in a square pyramidal environment.
Compounds X and Y respectively, are

1. SbEt; and [Sb(Et)L,],

Sb(Et;)CI and [Sb(Et,)Cl],

SbEt; and [SbELB],

Sb(Et)Br; and [SbEt(1)(Br)],

L

S L2

HTOH | & Hpell e a7 11 &
35‘%”?‘5 FWWTT (S 34 T ¥
LA Icaerdl &) | HIfST

I II

(i) |Fe(m)- A) [x>x*
protoporphyrin IX
(ii) |[Mn(ILO)]CL, B) &9 3T d>d
[ (iii) | [Co(ILO)]C, ©) |Tu=r wideif®a d»d
_ (D) [M > LAt gasl
e el B

1. (i)-(A), (i1)-(C) T (iii)-(B)
(i)-(D), (ii)-(B) T (iii)-(C)
(D)-(A), (ii)-(C) T (iii)-(D)
4. ()-(A), (i)«(B) AT (iii)-(C)

]

Ll

Match the complexes given in column

I with the electronic transitions (mainly
responsible for their colours) listed in column II




[ I Il

(i Fe(IT)-protoporphyrin IX |(A) |x—» x*

(1) | [Ma(ILO)]CI, @) [spinallowedd —» d

(G [ (G0 IC, © |spinforbiddend >d
() |M - L charge transfer

81.

81.

82,

The correct answer is,

L. ()-(A), (ii)-(C) and (iii)-(B)
2. (i)-(D), (ii)<(B) and (iii)-(C)
3. (1)-(A), (ii)-(C) and (iii)-(D)
4. ()-(A), (ii)-(B) and (iii)-(C)

(Ir(PhsP),Cl) & 9f8YT C—H.-Ir  agostic

FatRar & R[Qu Ffaf@e suwa Ry

T

A.'HNMR ¥99¢H & C—H Wee 39 $reg
A fas Far g

B. C—H & 3fFdl &eIoT 95 oy &

C. IREAFTH F vy 3T a9 TE&AqT Y
IR s Srar

HET 3eaT & &
1. AGurC 2. Baurc
3. ATUTB 4. C&ad

The following statements are given
regarding the agostic interaction C—H---Ir

observed in [Ir(Ph;P);Cl].

A. Upfield shift of C—H proton in '"H NMR
spectrum

B. Increased acid character of C—H

C. vea in IR spectrum shifts to higher
wavenumber

The correct answer is/are

1. Aand C 2.

3. Aand B

Band C
4. Conly

fr=faf@a : A, [Mn(n*-Cp)(CO)], B. [Os(n’-
Cp)al, C. [Ru(n®-Cp),] @A D. [Fe(n’-Cp)], &
¥ W B Cp e FAw TR
iR qur r-ofefde & ag &

l. DAUTA 2. DAYUTB

3. CAYUT A 4, CAUATB

22

82,

83.

83.

84,

84.

8s.

Amongst the following: A. [Mn(nf’-
Cp)(COY], B. [Os(n’-Cp),], C. [Ru(n*-Cp)s]
and D. [Fc(n5~Cp)3}, the compounds with
most shiclded and deshielded Cp protons
respectively, are

I. Dand A 2.
3. Cand A 4.

D and B
Cand B

U FAEU  [Rug(C)(CO)a), [Oso(C)CO)s]

@A [Rus(CYCO),] F 2wt Hir FT HEAT

HAA: 6, 53U 5 gl 34 QNFT F v
QAR T § Faer:

. c¢loso, nido TUT nido

2. closo, nido TUT arachno
3. arachno, closo T nido
4

. arachno, nido dUT closo

Total number of vertices in metal clusters
[Rug(C)CO)5]. [Oss(CYCO)5] and
[Rus(C)(CO)4] are 6, 5 and 5, respectively.
The predicted structures of these complexes,
respectively, are

l. closo, nido and nido

2. closo, nido and arachno

3. arachno, closo and nido

4. arachno, nido and closo

HEAT Ki[Cr(CN)] (A), Ko[Fe(CN)] (B),
K3[Co(CN)g] (C). AT K,[Mn(CN),] (D), F &
S 7t tox fawgor gafag R, ag ¥
l. A.BIATC 2. B,CAUTD
3. ATUTD 4. BAUTC

Among the complexes, K4[Cr(CN),] (A).
Ki[Fe(CN)s] (B), K3[Co(CN)4] (C), and
K4[Mn(CN),] (D), Jahn-Teller distortion is
expected in

I. A,BandC

2. B,CandD
3, Aand D 4,

Band C

AH ¥ Ar—R (IFPAT Ic9re) F qafde
faaesT meer &, S



85.

86.

86.

87.

23

Ph
Ph\P’, 87.
\ /Ar
A /Pd\R
P
/
i \Ph
1. R=CH; 2. R =CIPh
3. R=CH,COPh 4. R =CH,CF;

The reductive elimination of Ar—R
(coupled product) from A is facile when

Ph\ /

P
\Pd/Ar

i \ 88.

Ph

1. R=CH; 2,
3. R=CH,COPh 4,

R= C“zph
R = CH,CF;

I fEwafae & wfh wwa # uig
Al f FA wewr awr REcdw &
Tpfad sASST ghmsal & aear wAw §
1. 2cu* qure 2.

3. 2Cu dUré 4, Fe¥' aur3
The total number of metal ions and the
number of coordinated imidazole units of
histidine in the active site of oxy-hemocyanin,
respectively, are

I. 2Cu* and 6 2.
3. 2Cu and 6 4. Fe

2F¢* and §

FAaA A F § Y H,0, T T ACIH
# OBt #r o FweHE B A RY wm

ITFEHOT/ITTIT & Ry

A 1L,0,#r fsar Boa@frr
L 3 3 IMRAFHIOT | (a) [F(CN)gl" > [Fe(CN)gJ*
0. &R 7 FERFET | (b) [Fo(CN)J- > [F(CN) >
0. 3T 7 WIEET | (c) MnO; —» Mo
Iv. & 3 JaEae (d) Mn? -y Mn*

e e/ &

1. I—=(a); I —(b); Il —(c); IV —(d)
2. 1= (b); 11— (d): I —(c); IV —(a)
3. 1—=(c); - (d); [Tl - (b): IV ~(a)
4, 1= (d); 1= (a); LIl —(c); IV —(b)

2Fc? T S -

> and 3 89.

Match the action of H,0O, in aqucous
medium  given in column A with the
oxidation/ reduction listed in column B

_l‘!}-iypéofrca;:tinn |
(a) [FA(CN)G P > [FACN)gJ*

| Azactionof 11,0,
I. Oxidationinacid

II. Oxidationinbase |(b)[Fe(CN)4|* > [Fe(CN),}?
IM.Reductioninacid  |(c) MnO, > Mn?*
IIV Reductioninbase | (d)Mn?" > Mn*"

The correct answer is
1. T—(a); 1= (b): Il —(c); IV —(d)

2. I—(b); H—=(d); [lI - (c); IV —(a)
3. 1—(c); = (d); I —(b); IV —(a)
4. 1 =(d); 1= (a): lIT=(c): [V —(b)

UF HEA H UG T M F HOART F
NMR @fhT &1 MFNHOT W Ig TFd Th
EPR f7aar &ar s T g, =22 qur g, =
2.0 §1 Afg aR WA 1 39T A &
afty Ror & 7& Far o gFarg, Mm%

1. Zn 2. Sn
3. Cu 4, Fe

The reduced form of a metal ion M in a
complex is NMR active. On oxidation, the
complex gives an EPR signal with gy = 2.2 and

g, =~ 2.0. Maossbauer spectroscopy cannot
characterise the metal complex. The M is

1. Zn 2. Sn

3. Cu 4. Fe

AF 3aRe Aeas @ G 3cue #r
FATH FHET §, TE &
Ph_ PN
<P\ AT
/ CH,
P/\

Ph
A

CH
1. ch/\/ 3

9

CHy

CH3
3. ch/\/
CHgj

HaC CHa
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89. The least probable product from A on

reductive elimination is

Ph
Ph\ Y

P\M/\/CH;\
~SeH;
e’ pn
A

CH,
1. H3C/\/

2

3

et

90. fas=faf@a iRt & sa fr /e

90.

E\GE LS

(i) 2H,0 + Ca — Ca® +20H
(i) nHyO + Cl - [CI(H,0),]
(i) 6H,O + Mg™" — [Mg(H,0),]*'
(iv) 2H,0 + 2F, —4lIF + O,

b,

ge® HiRfrar & S i T afder &

1. (i) ISR, (ii) 3HFS (iii) &R JAT (iv)
H9argS

2. (i) TR, (i) &R, (iii) 31FT a2 (iv)

HIATTSH

(i) IFe, (ii) TFHSRS, (iii) 3MTTrTFH gAT

(iv) &Y

4. (i) &I, (ii) 9T, (iii) ITFAFRE TAqT
(iv) &

(5

Water plays different roles in the following
reactions.

(i) 2H,O + Ca — Ca® +20H
(i) nH,O + CI — [CI(H,0),]
(iii) 6H,0 + Mg® — [Mg(H,0),)*
(iv) 2ZH,O + 2F, - 4HF + 0,

+ H,

The correct role of water in each reaction is.
I. (i) oxidant, (i) acid, (iii) base and (iv)
reductant

2. (i) oxidant, (ii) base, (iii) acid and (iv)
reductant

3. (i) acid, (ii) oxidant, (iii) reductant and
(iv) base

4. (i) basc, (ii) reductant, (iii) oxidant and
(iv) base

91. A & 7§ T # p ) F 39TRUT o FUT
n ey & fav F=fafea § @ o9 a8
e gofar &

Ph

PhaP\Pi_—lT' s
P’ o

Ph
I. M(o) > L(o) dUT M(x) - L(n*)

L(6) — M(n) T L(n) - M(n)
. L) = M(n) 9T L(c) — M(n)
4. L(m) = M(c) Tar M(n) - L(n*)

19

el

91. With respect 1o o and m bonding in Pt—||| in
the structure given below, which of the

following represent the correct bonding

Ph
Phgp C
\ .
Pt—
o ](U 132 A
\
Ph

I. M(o6) - L(c) and M(rt) - L(n*)
2. L(o) > M(n) and L.(1) - M(n)
3. L(m) = M(m) and L(c) - M(n)
4. 1(m) - M(o) and M(rt) —> L(n*)

92. HEHS [Fe(phen)(NCS),] (phen = 1,10-
phenanthroline) fB9ar RfA#T 31Aweror Zafar
€1 3EH 250U 150K T CFSE ;T py &,
A

I. 044,490 BMAUT2.4 A, 0.00 BM

244,290 BMAAT0.4 4, 1.77 BM

24.4,0.00 BMEUT0.4 A, 4.90 BM

1.24,,4.90 BMAUT2.4 A, 0.00 BM

= ST o



92. The complex [Fe(phen)y,(NCS),| (phen = 1,10-
phenanthroline) shows spin cross-over
behaviour. CFSE and pat 250 and 150 K,
respectively are:
1.04A4,490 BMand 2.4 4, 0.00 BM
2.244,290BMand 04 4,, 1.77 BM
3.24A4,0.00BMand 04 4,490 BM
4. 1.24,.,490BMand 2.4 4,,0.00 BM

93. Qfagw & favr Amfaf@a Fya w R
ST
A. U0, & 3198 U0, & 31t ggorar &
IFATATA B &
B. U & U;0,, Tt Tardy 3nawrss ¢
C. [UO5(NO;3),(H,0):].4H,0 F U & §H=ag

TEAT T &

D. U0, Y& &

TE FYA F A €

. ABEUTD 2. A,CTYUID
3. B,CAYTD 4. A.BAUIC

93. Consider the following statements with
respect to uranium
A. UO, " disproportionates more casily
than UO,™

B. U;Og is its most stable oxide of U
C. Coordination number of U in
[UO-(NO;)-(H,0),].4H,0 is six

e o .
D. UO,™ is lincar
The correct set of statements is

1. A,Band D 2. A.CandD
3. B,Cand D 4, A.Band C
94,
Et
{RP)NICL5- eyclovctadiene) & f = ol
JEt—Et + CO; ittt 325 e |
Et o) 0]

IRIFT TR F fov Frafaf@a sy=r

AT d T

A. Ni(PR:), (1,5-cyclooctadiene) & CO,
AT T §

B. CO,&r A= gar &

25

'&Iﬁ B %
. AdarB 2. BurcC
3. CdarA 4, ABAUrC
94,
Et
(RaMNi15- evelooctadieny) = = =
2 Et—==-Ft  CO; |
g8 o o
FFor the above conversion, which of the
following statcments arc correet?
A. CO, combines with Ni(PR3)» (1.5-
cyelooctadienc)
B. Insertion of CO; occurs
C. Insertion of Et—==—FEt takes place
The correct answer is
I. Aand B 2. BandC
3. Cand A 4. A,BandC
95.  (NH)|Ce(NOs)| (2) & fau fifaf@d
FU W faar Fsiie
A.Ce® gH-GT AT 12 ¢
B. Z 3TgFaRT §
C. 7 U aaaor 3ffeds §
D.Z ¥ # phPO HATFT wF dHer S &
S Ed Co &Y HTET TWEAT 10 &
e FYUA B
1. A BTdArC 2. B,ATGUTD
3. B.COUrp 4, ACTOUTD
95, Consider the following statements for

C. Et—==—FEt oy A= gar &

(NH,):| Ce(NOs)o] (£)

A. Coordination number of Ce is 12

B. Z is paramagnetic

C. Z is an oxidising agent

D. Reaction of PhyPO with Z gives a
complex having coordination number 10
for Ce.

The correct statements arc

. A.BandC 2. B.Aand D

3. B,Cand D 4. A,Cand D
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96. PFAfafla AR F F7 F scu=7 R
: e " R=OH R =Me 5
1.i. SOCl,, NaNH NaNH
HO,C ii. NaN3, MeOH NH30§ NHaU§
o) 2. t-BuOK Br
3 H30+ OH e Me
1. as (J“‘-n B= ﬁ * (ﬁ‘i
NN i N
! NH, . St NH,
. ” (1:1)
:; 0 OH Me
\——NH 2. A= | s B=
HOzC-—-—..\" Fl &
NHs NH,
OH Me
# OH i e
H02C = 3 A= r/J\- + = B rk\‘}\- (l\}
- Z M - K]
';-'Hz “ TNH, NH, NH
{1:1) {1:1)
OH Me

4- A= @\ B= @\
96. The major product formed in the following NH, NH

reaction sequence is

~1.i. SOCl,, 97. The major products A and B in the following
HO,C ii. NaN3, MeOH reaction sequence are
@) 2. t-BuOK
3. Hy0* R
R=0H R = Me
A _ B
) NaNH, NaNH,
: 0 NHz (1) NH; (1)
Br
\—NH
HOQC-.._\" H OH hl"e Me
faise Y = J 0
~F NH; \./ V\NH
3. . (1:1)
HO,C _ H OH ”
Wie e % N e
-0 2. A= © B=
H NH, N



98. ﬁmﬁﬁaaﬁ?&m#mgm&m%

AcO p-TsNH-NH,
AcOH
0 -
NaBH,;CN
1. 2
Aco\i i
3.

4.
AcO
|

98. The major product formed in the following
reaction is

AcO p-TsNH-NH,

AcOH
(@]
NaBH,;CN
1 2.
AcO z

3 4,

AcO
AcO
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99. Ffafad sfffear wa & qET 309 A

dar BE

fo} (9]
H,N \)k + Elo;CJJ\’COQE‘

\_COaMH
1. A= é \
N~ CO,Et
H
2 COLH
- _\\
2.a= [ NLCOZEt
H
? (COzEt
A= ')
3. N)\COzH
H
CO,Et
e IS
4. N~ ~CO.H
H

aq KOH

—_—

reflux

COzH

- %N&COZH
H
CO,H
B= Ef \i
N
i CO,H
2
B= ?/ \
3
H
B= >\/ﬂ\
D
H

99. The major products A and B in the following

reaction sequence are

[o] [e]
mn It EIOZCJ\/COzEt

CO,H
1. A= zf \i
N~ COLE
H

CO,H
2. A= zg\
H
CO,Et
3. A= z~&
N~ COH
H
? CO,Et
4. A= /N&COZ‘H
H

apkdll | EaikoH
reflux
CO,H
- U §.
N~ TCO,H
H
CO,H
Y
N‘
8]
CO,H
B= Eﬁ
N
H
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loo.ﬁmﬁﬁaaﬁ%mﬁaﬁgmma”?

0.5 equiv. PhC(Me),00H

= 1.0 equiv. Ti(O'Pr),
OH OMe 1.2 equiv. (-)-DIPT
CH,Cly, -20 °C
P 2 NN
1A= 7Y B o L
OH LI\.,'/’/'\OME \"‘//\-OME
0. :
2.4 TYTYY B= {ﬁéH ®
OH S N ome 7 ome
01,' o
3 A e e« I
- OH ' i
OH - OMe OMe
(.)‘.\ I it 2
4, A= " B= -
on | o St " OMe

100. The major products formed in the following
reaction are
0.5 equiv. PhC(Me),00H

= 1.0 equiv. Ti(O'Pr),
OH T B
OMe 1.2 equiv. (-)-DIPT
CH,Cl,, -20 °C
o, o 5 P
1. a= " i B= s ]
OH I 2 OMe OH " OMe
O",‘- A 2NN Ry
2. Aw N e B= & L L
NP ie 7 oMe
O}. . o o
T oo i TN TN
3. A= 7Y R B= L1 )
OH \E_y-'\_om OH N#“ome
?}\/—\v"-\z_ = \1/-‘. 2]
4. A= I 5 B= OH ; B
oH V%\OMQ "-..;/"‘\OMQ

lﬂl.ﬁmﬁ‘@aa{fﬁm%ﬁvaﬁrw%
(@]
Bry

NaOH

\!

I U 3c91E 2-FI3RIRARST-3-Qofer

IR 3fdfrar & Ada avaedt saar 2

FHH 371G 2-FA NN T30 &

IR AR # How Fegadt qoar &

3. SHET 379G 2-gISgFHIfARIea AT &
3R IfAfrar % deomee S Aeaad
FoTcT B

4. 39 3c91C 2-gsgraifdifeataTss & qar
JfAfRar fr Fwea-RevT Fafafr &

a2

101. The correct statement about the following

reaction is
0]
BI"2
I == NH2 e ——
_ NaOH
N F

The product is 2-fluoropyridin-3-amine
and reaction involves nitrene intermediate

2. The product is 2-fluoropyridin-3-amine
and reaction involves radical intermediate

3. The product is 2-hydroxynicotinamide and
reaction involves benzyne-like intermediate

4. The product is 2-hydroxynicotinamide and
reaction involves addition-elimination
mechanism

102. fr=rfaf@a 3R o 3ot 7w 3o 3

5

Ph

Pd(OAC]z
_PPhy, EtN_

"~ CHCN



)

O

102. The major product formed in the following

reaction is
Pd(OAc),
PPh, Et3N
N p CH;,CN
1.
Ph
N
N
2
H F—Ph
i
3.

T
!TIAPh
Ac

103. Fafaf@a 3f@fFEasT & 3o @ ae
ATT 3c9IE A TUT BE

Q@
Br Phgpw

®
Me :.g Me KH N
HO F Me THF n-BuLi

18-CIrCthT1-6 0°C

29

Me Me
1. A= Me = «.l/] ._-CHO B= Me\;f\l/l\/‘%/\f'
Me Me
Me Me
2 A= Me - 1 cHo g= Me .- ;
g"lc Me
Me Me
= Me. _= CHO = Me_ _= . =
3. A e B N
Me Me
Me Me
4 A= Me = 1. _cro B= Me. ’\_,,-'- o
2 1
Me Me L

103. The major products A and B formed in the
following reactions are

0 @
MEC Me KH Br PthN
A B
= THF n-Buli
HO Me 18-crown-6 o°C
rt
Me Me
1. A= Me__=>._ ' _CHO B= Ml’-\?\l/'\-/“'*:,-’\//'
Me Me
Me Me
2 A= Me I _cHo ga Mo~ ]
1 | |
Me Me

Me
3. A= Me o~ J\/CHO B= Me\//n\v/k‘/\':;vm_

Me Me

Me Me
1 cHo g= Me -

Me Me

104. =faf@a ¥RfFaET § 3= 8 arer
HET 3c91G ATUT BE

o} o 1. PdCly, CuClI
i. Li, NHg (1) 0, DMF-H,0
ii. allyl bromide 2. ethanolic KOH
O




104. The major products A and B formed in the
following reactions arc

O o 1. PdCl,, CuCl
I LI, NH3 (l) Oz, DMF'Hzo
ii. allyl bromide 2. ethanolic KOH

% . ENOH
‘\\/b ” |

9
% Am Me
[ ) oH
0
4 A= ‘\‘\“\/b B= O@
H

lﬂs.wm‘rf?ra:u‘iﬁwﬁmﬁﬁaﬁm

s gerfar &

IR(cm ): 1680

HNMR(CDCIQ 8 7.66 (m, 1H), 7.60 (m, 1H),
7.10 (m, 1H), 2.50 (s, 3H)

BCNMR (CDCL): 8 190, 144, 134, 132, 128, 28

m/z (EI): 126 (M, 100%), 128 (M'+2, 4.9%)

g it fr deger §

@ @a(

O
aN / \
0 COzme

105. An organic compound shows following

speclra[ data:
IR (cm™): 1680
'"HNMR (CDCly):  7.66 (m, 1H), 7.60 (m,
[II),? 10 (m, 1H), 2.50 (s. 3H)

BC NMR (CDClL): 8 190, 144, 134, 132, 128,
28
m/z (EI): 126 (M", 100%), 128 (M"+2, 4.9%)
The structure of the compound is

3 4,
{3 (Mg
o~ CO;Me S
o)
106. AT ®9raRor @ weirdr a3 & Ao
e Jfdesdat @ A ¥

0] )

(Blcozrwe

1. i.a) NaOMe, Mel; b) NaCl, /@ DMSO, 160 °C:
ii. a) LDA, -78 °C, TMSCI; b) r-BuCl, TiCl,, 50°C
2. i.a) NaOMe, Mel; b) STeltd NaOH de9Rald  HC,

a .

ii. @) Et;N, TMSCI, rt; b) #-BuCl, TiCl,, 50 °C

3. i. LDA, +-BuCl; ii. LDA, Mel: iii, STelr NaOH
dc9RaATd HCI, arg

4. i. a) NaCl, 3fram DMSO, 160 °C; b) NaH., r-BuCl
ii. a) ATGIENGT, H'; b) Mel deqeard H,0°
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106. The correct set of reagents to effect the
following transformation is
(0] (0]

é,coznne

I. i. a) NaOMe, Mcl; b) NaCl, wet DMSOQ, 160 °C;

ii. a) LDA, -78 °C, TMSCI; b) r-BuCl, TiCl,,
50°C
. i. a) NaOMe, Mecl; b) aq. NaOH then HCI,
heat
ii. a) Et;N, TMSCI, rt; b) r-BuCl, TiCly, 50 °C
3. i. LDA, -BuCl; ii. LDA, Mel; iii. aq. NaOH
then HCI, heat
4. i.a) NaCl, wet DMSO, 160 °C; b) Nall,
-BuCl
ii. a) morpholine, H

(2]

. b) Mel then H;0'

107. Tr=faf@a sfafrar & Fegafdat (A qur
[B] T FEr = §
T
N N Ph
H

(o)
B= N/ JCl

] —————s

Qc.

OP(O)Cl,

h 6@
™~k =
2. A= Q - Lo k-
A NS0 8= N" e
P(O)Cl, P(0)Cl,
=3
3.A= @ ci® B= | -
: N~ OP(0)Cl, _
ll_| N Cl
4, A= N 0 B= ﬁ/ F,Ci
P(O)Cl, h o

107. The correct structures of the intermediates
[A] and [B] in the following reaction are

=
0, o ()
N™ "0 N7 nﬁph

H

S/15 CRS/15—1AH—3A

1. A= (\ ol B=

"OP(Q)Cl, . ﬁ\
5 (o]
= R
CL . Gle®
NS0 B= Nl
P(O)Cl; P(0)Cl,
X
3.a= N~ “OP(0)Cl, 8= [
] N Cl
H
4 A= N0 B= N P:CI
| 1 1 Cl
P(O)Cl, H O

108. rrfaf@a wfdfear wa & adr st

T FAET A TUT HET 3¢9 B &
o] A o O HaN-NH,

=t P B
ElOQC)J\ Etosz
YA
B Etogc’( N

i\
EtOQC’('(N

N
H

1. A: LIHMDS, AcCl

2. A:n-Buli, AcCl B=

3. A: LiIHMDS, AcOEt

4

‘;:.
4. A:n-BuLi, AcOEt b/
108. The correct reagent combination A and the

major product B in the following reaction
sequence are

A o 0O

EtO-‘,CM

H,N-NH,
——

O
El()zc)'K



1. A: LIHMDS, AcCl ~ B=
2. A:n-Buli, AcCl B=
3. A: LIHMDS, AcOEt B=
4. A:n-BuLi, ACOEt B=

109.ﬁmﬁfaam‘ﬁ#ﬁ:mm$r§'@um-%

NHAC

32

Br |
}‘cone
AN
N Pd(OAC),

Ts PPhs, EtsM

CO;Me
AcHN™ ™% —

OH

- F

2
CO;Me

AcHN X -
R
N
Ts
3.
002 Me
=2
NHAc
N
N

Ts

4,
OH
CO,Me
IS
NHAc
A\
N

—
\
Ts

109. The major product of the following reaction
\N sequence is
a6~ 7 NHAc o
H Br ) "
m CO,Me X~
N N Pd(OAc), Pd(OAC),
EtO,C N Ts PPhg, Et;N PPhs, EtsN
H
OH 1.
s OH CO,Me OH
SN AcHNX —
OH
_\_-OH N
lN N
T A
N” Ts
2.
COEMQ
X
OH AcHN _
z \
Pd(OAG), N
PPhy, EtsN T
3:
CO,Me
\ —
NHAc
N
N
Ts
4,
OH
CO,Me
\ —
NHAc
N\
N
Ts

llo.ﬁmﬁﬁﬁmﬁmﬁmgmm%

? C M
P. Me
o) /'ﬁ\/\‘AI_
\ Cp ¢ Me
H b pyridine, toluene, - 40 °C
PhMQZSi\,/j\COOE‘

i /"“’NL_- _

S/15 CRS/15—1AH—3B



PhMe,Si
Et0OC"

W

PhMe,Sir..

EtooCc”: ¢

110. The major product formed in the following

reaction is
? C M
p. Me
o) /Ti\/\‘AI,
\ Cp” Ci Me
i

o pyridine, toluene, - 40 °C

PhMe;Si\}‘COOE‘

EtooC”

O,

33

PhMEzSI Tia,
Et00C” :

PhMe,Si..
EtooC"

111. Prfaf@d @il &7 & 3c0e qe
3c9E ATUT BE

O i. PAMgBr

Cul A
L ii. Hy,0" Br,

0 0
1. K= dMe B= O:\“\CHZBr
Ph Ph
0 0
2. A= Q:JJ\Me B= CfLCHzBr
Ph Ph
i B {f
3. A= d\l\ne B= (/\L)L Me
Ph Ph
0 0

Br
4, A= O:“\Me B= --"“\Me
Ph Ph

111. The major products A and B in the following
synthetic sequence are

o) i. PhMgBr

Cul o MNaoEt
Ma ii. HyO* Br,
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. 2.
Me
i ; :
|
all 5
3. 4,
O
i 5 fi
. A= 7 B= 3
3 LILMe Me o
P

h Ph
0 80 113. RRfaT & ¥ g forad dwgorar
4, A= O:\“\Me 8= Iy # S dRAERR T E, aw k
Ph uPh 1.

H H
112. Frfafaa sf@fmr & seoe geg 3o §
O z 2
hv, acetone H H
2,
H H
L 2. S -
| Me H H
Meﬁ 3.
I;I H
° 0
O 8
H H
3. 4, 4,
0O H H
o H A
112. The major product formed in the following 113. The hydrocarbon among the following having
reaction is conformationally locked chair-boat-chair form
is
! P 1
hv, acetone . H H

| | - O:;O



2.

I;IH

H H
3.

A H
4.

H H

114.%@@%@#%@@

3cqre &
(@] L
1. (Boc),0, pyridine
HO/\/U\/\ -
2. TBSCI, Imidazole
NH, :
3. LIAIH(Ot-Bu),
EtOH, -78 °C
1.
OH
NHBoc
2,
OH
BocO <N
NHTBS
3.
QH
TBSO
NHBoc
4,
QH
BocO
NHTBS

114. The major product formed in the following

reaction sequence is

35

i 1. (Boc),0, pyridine
NH, 2. TBSCI, Imidazole
3. LIAIH(Ot-Bu)
EtOH, -78 °C

OH

NHBoc

OH
BocO/\I)\/\‘

NHTBS
QH
S
NHBoc

TBSO

OH

BocO
NHTBS

115, farafafaa sfdfrar w7 # geg 300

Me

O
N, hv, %:;OTIPS

X Me
=

vycor filter
CICH,CH,CI, 80 °C
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3 4,
Me Me Me Me
Hoi il iOTfPs HO ‘ oTIPS
4,
Me. _Me 116. fAr1faf@a wieaRes s07 & A g7 B $r
' AT

HO OTIPS
‘ j\/\/\ 1. PhsP=CHCO,Me A LA
" RLCLAL el LSl 18 Sl
O‘ oY e 2 hoa i o'

—::\.\ — \
—{ —coMe
. . : , 1. A= {_N : B= N
I15. The major product in the following reaction ! i
0]
==

sequence is o OAc
o) Me
N hv, >—50TIPS H o~ }
M } X COM . R ‘( \
e 2. A K.-,(N_J) O;Me B {\‘,N __/""CH,0H
vycor filter o N
CICH,CH,CI, 80 °C : i 0 y
3 A= AcO” N )\/\{_,_.\ R N
H | H !
| MeO,C HOH,C

—_

B s H o
4. A= \N:;k"COQMe B= /A"N\LCHZOH

- Y

o

P 116. Structures of A and B in the following synthetic
Me. _Me sequence are

o) OTIPS 2 1. PhyP=CHCO,Me i. LiAIH,

‘ AcOAHJ\/\/’\CHO 2. heat R



Me0,C HOH,C
H
H ~_ H~
4 A= N‘-——/ CO;Me B= N____/ CHQOH
o} o}

117. fefaf@a 3f@fRar & 3T AB:C

(Rfeea Frder geifar &) &
-
U e O @ @
L. L:lzl 2. 1:2¢
3. 2:1:1 4. 3:2:1

117. In the following reaction, the ratio of A:B:C
is (* indicates labelled carbon)

NBS

AIBN

2500
2, 4:2:]

:1 s
i1 4. 32

118. Ar=faf@a wief¥s w37 & J&g 3c0g

T &

CO,Me 1. Cul

= . _—
M 2. Se0;
\Nz

H,

H CO,Me
2.

HOme, M.
H CO,Me

HOMe, T,
)\\/\\\KCL
H CO,Me
HO
Me H
Ot
H CO,Me

118. Structure of the major product in the following
synthetic sequence is

H,
Me >

H CO,Me
H

HO Me’ ¥’
M
CO,Me

H

X o
= CO,Me
X
H CO,Me

119, ArAreda e X Feafaf@a aafis
FH § 3cUel AT 396G &

1. Brz
2. NaOEt, EtOH

(@] 3. KOH, EtOH



1.
3.

. 2.
bﬁ’%”
4,
NS
HO

119. Major product formed in the following
synthetic sequence on the monoterpene
pulegone is

ol

CO,H

3 4,
NS
éﬁ’ Hgo
OEt

120. 9hTRIE: g HAGAT ATUT BH DMF 3
NaNﬁa}:m&rnﬁﬁmmhﬁmﬁ‘@a
AW @ 3w §

OEt

1. Brz
2. NaOEt, EtOH

3. KOH, EtOH

38

120.

121.

121.

O’NM&Z (INMEQ O’NMEZ CENME?
“Br Br N3 Ny
A B c D

l. AYHRIA: & DAAT B ganra: UG C

& §

ATRTAS fsor caur B yeer: e

T §

A JHRIA: AL C T B YA @ysor ¢

&ar ¥

4. AYHRIA: Y D F2UT B IRAAF Baor p
aar g

[

L

Optically purc isomers A and B were heated
with NaN; in DMF. The correct statement

from the following is
O’NMEZ aNME: O’NMBQ QNME?
“Br Br Ny N3
A B c D

I. A gives optically pure D and B gives
optically pure C.

2. A gives racemic mixture of C and B gives
optically pure C.

3. A gives optically pure C and B gives
racemic C.

4. A gives optically pure D and B gives
racemic D).

U SfAHE 307 & s anfie @
H’r?-ﬁzrsra’f%mafismwng‘ra#w
SHPT Wl Tael Sar &1 Infdee &

l. @ 2. 0n
3. 46 4. o

A molecular orbital of a diatomic molecule
changes sign when it is rotated by 180° around
the molecular axis. This orbital is
l. o 2 W
3.6 4. @



122,

ﬁéﬁ%%@lnmwmsﬁ
@A fAwgor 7 3

’Id E 8C3 3Cl 684 6Gd
A1 1 | || Xy
Azl | ] | —1 -1
E [2(-1 [2 [0 [o [272~™-
v, iy
T3]0 [=1 |1 [=1 [R,R,
R,
T 1310 ~1 —1 | X, ¥, 2
XY, ¥z,
ZX
1. E+A, 2. E+A,
3. T 4. T,
122. IR active normal modes of methanc belong to

123.

123.

124,

the irreducible representation:

Td E SC‘; SCE 6S|, 6(}"!
Al I I || xHy 4z
Aol |1 | =
E [2]-1 [2 [0 [0 [22x%

YL Xy
T3]0 [-1 [t =1 [R.R,

R, e
L [31]0 -1 (-1 |1 X ¥

XY, Yz,

ZX
l. E+ A, 2. E+A;
3. T, 4, T,
frfaf@a # & safaa dex
1. CHy 2. CH,(CI
3. CH,Cl, 4. CCl,
The symmetric rotor among the following is
1. CHy 2. CILCl
3. CH,Cl, 4. CCl,
Hawr "N & FgFdi g-T0TH A 5.6 AU

0.40 §1 I NMR Fagifiey & gradra a7
# 3H YER gaftyd fFar 5w F e
& HTAG 700 MHz W B, @@ N &
3e1ATe g1
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1. 1750 MHz 2.
3. 125 MUz 4,

700 MHz
50 MHz

124. The nuclear g-factors of 'H and "N are 5.6
and 0.40 respectively. If the magnetic field in
an NMR spcctrometer is set such that the
proton resonates at 700 MHz, the "N nucleus
would resonate at

1. 1750 MHz 2. 700 MHz
3. 125 MHz 4. 50 MHz
125. gfauraArres ot $r eaas e &

faarsrer FA13t & Inwe o SeefAd
dFNE AW T IR R, aw Y

|. ATEHIAT TFiAAT

HaleFd FagfAdr

UV-7eg TagfAdr

. TFRY WA

o]

led

.

125. The spectroscopic technique, by which the
ground state dissociation energies of diatomic
molecules can be estimated, is
1. microwave spectroscopy
2. infrared spectroscopy
3. UV-visible absorption spectroscopy
4. X-ray spectroscopy

126. 3oagifae Aeard 1s%2s'3s' @ Be fr gyHw

Icaford e & v gg gds &
1. s, 2. S
3. e 4. S,

126. The term symbol for the first excited state of
Be with the electronic configuration 1s%2s'3s'
is
1. 78, 2.
3. 'Sy 4.

. So
Si

127. fAmfafaa sw=t F @ stg-ar e

|. FoleX ORI U IFATAT aET et ¢

2. FAFfAF T Beled H T RO &

freRa awar arfge)

Tl OROF Ter v Ay f29er sraer

& HIT grar gl

4. ¥FleX RS 9I3el & 39aaia fAged
T qreled AT &l

el



127.

128.

128.

129.

129.

Which of the following statements is

INCORRECT?

I. A Slater determinant is an antisymmetrized
wavefunction

2. Electronic wavefunction should be
represented by Slater determinants

3. A Slater determinant always corresponds
to a particular spin state

4. A Slater determinant obeys the Pauli
exclusion principle

UF FT F YUF Icdford  IEEr 3R
forrstas sraer i 3 & sfax fr geen
ST 9 78 ARAT 8 (i) 1-d I F(A)),
(i) 2-d ATFE FH (A,) TAT (iii) 3-d TFF FH(A)I
A AT F 93s aww fr o= g\
& At st F FAT IR AL A, TUT ALF
ALY TE FEY

1. A|)63>A] 2
3. A= A=A 4,

A|=A3:: /_\_1
A=A > A,

Compare the difference of encrgies of the
first excited and ground states of a particle
confined in (i) a 1-d box (A)), (ii) a 2-d
square box (A,) and (iii) a 3-d cubic box
(A3). Assume the length of cach of the boxes
is the same. The correct relation between
the energy differences Ay, A; and Az for the
three cases is

1. A= A> Ay 2,
3. A= A= A 4,

A| = c‘\g:/_\g
A3> /.\| = 1\2

I-d 3adl SYas T Bl & alal, €U
((x)) TUT HIAIT ((py) 0T & e A= F
foT w@er Fua g

. () #0dUT(p)# 0

; (x)=0m?-'§(p};£-()

L () =0TAT(p)=0

. {x) # 0 9= (p) = 0

20 )

W

The correct statement about both the average
value of position ((x)) and momentum ({p)) of
a |-d harmonic oscillator wavelunction is

l. (x)#0and{p)#0

2. x)=0but(p)#0

40

3. x)=0and(p)=0
4. (x)#0but(p)=0

130. FFGLE [x, [x, p,]] FT AT §l

1. ihx 2. -ih
3. ih 4, 0

130. The value of the commutator [x, [x, p,]] is

1. ifix 2. —ih
3. ih 4. 0

131. HAMHEAT CHyg) + 2H,0(g) = COyg) +

4Hy(g) TUT CO(g) + HyO(g) = COx(g) + Hylg) F
far @ foRis s K, dur K, E
HAFHFAT CHy(g) + H.0(g) = CO(g) + 3Hy(g) F
for eRis &)

1. KK, 2.

3. Kyi/K, 4.

Ki-K,
i(2"I<I

131. The equilibrium constants for the reactions

CHay(g) + 2H,0(g) = COx(g) + 4H,(g) and

CO(g) + HyO(g) = COx(g)+ Hy(g) are K, and
Ky, respectively. The equilibrium constant for

the reaction CHy(g) + H,0(g) = CO(g) +
3Hx(g) is

. Ki-K; 2,
3. Ki/K; 4,

K=K
KoK,

132.R7 & gt gy i Rer & ve P

T W Far ffSv = A et da F
fAT AS (B—C) o anrr & smehr & @

A (T, V,)

Adiabatic
process

L
~

C(T5, V)

B(T, V,)

\"



T T3
1. RlnTa 2 R]n_[.1
v; Vi
3. RlnVl 4. Rln v,

132. Consider the progress of a system along the

133.

path shown in the figure. AS (B—C) for onc
mole of an ideal gas is then given by

ATy, V)

Adiabatic

rocess
b 4
C {T3; V:} B tTlf V}]
\")
T 5 Ty
I Rlngt 2. Ring
Vs, ¥s
3. Rln v, 4. Rln v,

o1 & Fuea qur gl Qg #1 gay
geffer arely IsATAIfady FHEETor

|. ea-geregrecs @aaIoT

. few-gee werEor

STA-UTAHA FHIHIOT

LS I o )

S

133.A thermodynamic cquation that relates the

134

chemical potential to the composition of a
mixture is known as

1. Gibbs-Helmholtz equation

2. Gibbs-Duhem equation

3. Joule-Thomson equation

4. Debye-Hiickel equation

HHAUT e {ged & IER, o s
Hmﬂ@ms{v;a:mw3®%mﬁw
IUE UH NRTAS THAUT IJETAT ¥ gIeT

81d &, & fAU v gaerurdidr qure & ana
X feRar & &1
. TH 2. T’®

5. TR 4. TR
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134. According to transition statec theory, the

temperature-dependence  of  pre-exponential
factor (A) for a reaction between a linear and
a non-lincar molccule, that forms products
through a non-linear transition state, is given

by
L. T % T
3, T2 i

135. 3mafas gigar ()& v et Rgars &ar &

log e = —4 x 0.51(1)*/? | Ffafa
AT & @ -8 3REa g F

AT FIAT B2

S04 + |
Co(NH;)sBr" + OH
CH;COOC,Is + OH -
H' +Br + 1,0,

i A

135. For a given ionic strength, (/) rate of reaction

is given by
lng;:% = —4x 0.51(1)"%, Which of the

following reactions follows the above
cquation?

l. S04 + I

. Co(NH3)sBr*' + OH

. CH;COOC,Hs + OH -

I+ Br + H,0,

£ G B

136. U ¥dg 9 gl arar AfRfear

|| |0
Ha + §—8— S 85—
H H H |
| | slow |
—8§—8-—— —5—5 + H

& AU, H, & 79 qF W & A &
I [Hy] & 2. l[H.] &

3. LAk 4. U] &



136. For a reaction on a surface

| 1
Hy+ —8—8§— =—= —g§—§5—
H H T
l
_é__5|_ i + H

At low pressure of H,, the rate is proportional

to
I [Hs] 2. 1/[H,]
3. [Hy]" 4. 1/[Hy)"

137. facga Temfas 9o & fwa & fRBe am «w

fraiar &
1. AG/nFT 2. AH/MmF
3. AS/nF 4. AS/nFT

137. The temperature-dependence of an
electrochemical cell potential is
I. AG/nFT 2. AH/nF

3. AS/nF 4. AS/nFT

138. v AR T & v ve-sor Rsrss
AT (N F ®T & (= AV | g7 3tag st

gfd &or gl (k Seca T HaEs &)
1. BKT 2. BkT?
3. kT/B 4, KT/B?

138. The single-particle partition function (f) for a
certain system has the form = AVe™, The
average energy per particle will then be (k is
the Boltzman constant)

1. BKT 2.
3. kKT/B 4.

Bk’l'i

kT/BB?

139. QccqAE gaor # yfany deluw @
AR el F @ 5w & ¥ s
8l : (N = FTT & T FE&E = oF For
TS W), 98 &

N! & f &1 gfaeargsy

fNE N Fr afaeurgs

f/In(N!) & T gfazraaa

NN ¥ N @ gfaearer

L A

:"**

42

139. The indistinguishability correction in the
Boltzmann formulation is incorporated in the
following way: (N = total number of particles:
f= single-particle partition function)

Replace f by f/N!

Replace Y by fY/N!

Replace f by f/In(N!)

Replace N by fY/In(N")

Lokl o i o

140. t& ganrermarafas 3f@ferar & f=afefaa

HHIRIUT ITHR AT Tl

k
CyHyg + ]w'--..——h'—[——""* 2C,3Hs

=

k
CoHy -+ (Ol —2 =Gl 4+ C5H;

MG IS gerrer A ehrgar 7 ¥ ar wwEgh
HRERIT &3 Famegareh &

(A

V2 &

3. 1[C4Hyp] &

4, PR[CH V2 &

19

140. In a photochemical reaction, radicals are

formed according to the equation
k
CyH g+ hv =e==t=2= 2C,H;
-1

k
C:;']'IS + CZ”S —L*CZH(, +: C2H4

If 7'is the intensity of light absorbed, the rate
of the overall reaction is proportional to

1. 1
2. J1/2

3. 1[C4Hy0]

4. IYV2[C4Hyp] 12

141.T& 990 37 & 99 &I (MOH) ¥ araiehal-
Wmﬁwmﬁ@
de s frmae e & Fifs

l. ST &1 fawaa grar gl

2. &R &Y Weadr dedr gl



141.

142.

142.

143.

143.

3. derfa & H* i wfaeuey o afy &
M* @ grdr Bl
4. IFA & IETEATHIOT BT B

Conductometric titration of a strong acid with

a strong alkali (MOH) shows linecar fall of

conductance up to neutralization point because

of

I. formation of water

2. increase in alkali concentration

3. faster moving H™ being replaced by slower
moving M+

4. neutralization of acid

sget A e $ wfRwar sas ofy
foent & 3a &= & (a) 10, (b) 50 T2
(c) 100 |

1. (a)0.99, (b) 0.98, (c) 0.90

2. (a)0.98, (b) 0.90, (c) 0.99

3. (a) 0.90, (b) 0.98, (¢) 0.99

4. (a)0.90, (b) 0.99, (c) 0.98

Find the probability of the link in polymers
where average values of links are (a) 10,
(b) 50 and (c) 100.

1. (a) 0.99, (b) 0.98, (c) 0.90

2. (a) 0.98, (b) 0.90, (c) 0.99

3. (a) 0.90, (b) 0.98, (c) 0.99

4. (a) 0.90, (b) 0.99, (c) 0.98

gafaUeh Fraress fir fTuwar ofoms &

. feg-feargs deeret & awstaed
HTEHTIT T

2. HIES FON H Fr3eAr afq &

3. @romssr FON F Fenas & wfyerar Fv

4. gfaEall Fiomgd Full & e B dega
gfassor &r

The stability of a lyophobic colloid is the

consequence of

1. van der Waals attraction among the solute-
solvent adducts

2. Brownian motion of the colloidal particles

3. insolubility of colloidal particles in solvent

4. electrostatic repulsion among double-
layered colloidal particles
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144.

144,

145.

WHifeF e & e REes Ruas &
fre, aresdr #oF SAT ¥ JEEA & TR
ATYAT #H, ﬁmﬁﬁamwmgm

1.71 x 1075,1.77 x 107%,1.79 x 10~5 gT

1.73 x 1075,
81 sl FT A fQudd ow T &

g, 98 &

1. 0.010 X 107° — 0.019 x 1075

2. 0.020 x 1075 — 0.029 x 1075
3. 0.030x 1075 - 0.039 x 1075
4. 0.040 x 1075 — 0.049 x 105
In a conductometric experiment for estimation

of acid dissociation constant of acetic acid, the
following values were obtained in four sets of
measurements;

1.71x1075,1.77 x 1075,1.79 x 1075 and
1.73 x 1075,

The standard deviation of the data would be in
the range of

l. 0.010x 107° - 0.019 x 1075

2. 0.020x 1075 — 0.029 x 1075

3. 0.030 x 1075 — 0.039 x 10~5

4. 0.040 x 1075 - 0.049 x 10~5

feay &1 fhreaitur Baw Fiega oa

HGAT H I &1 v T 9ot (A= 1A)
&7 foheee & (1) ad & gfady FI &
faadsr & @or 30° &1 fRecer & taw

A & FqFETS gl

. a=3.1514

2. a=3273A-

3. a=3.0344

4. a=3.464A

Silver crystallizes in face-centered cubic

structure. The 2™ order diffraction angle of a
beam of X-ray (A = 1A) of (111) plane of the
crystal is 30°. Therefore, the unit cell length

of the crystal would be

l. a=3.1514
2. a=3273 A-
3. a=3.0344
4. a =3.464A
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