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Ianft g fRaats

m EGETAGK: A€ rair) 9.11 x 10_31kg

h ol foraats 6.63 X 10734/ sec
IOFETeT T 3N 1.6 x 1071°¢C
AeewaT Haais 1.38 x 10723J/K

¢ STl T 9T 3.0 x 108m/sec

eV 1.6x10°1%
amu 1.67 X 107*7kg

G 6.67x 107" Nm2kg2
R, Rewmt Ruars

Na ITERTEY §E

£, B8.854x10"12Fm

1.097 x 107m™?
6.023 X 103 mole™!

Yo 47 X 107 "Hm ™!
R Aot 7 Bt 8.314/K ‘mole™?
USEFUL FUNDAMAENTAL CONSTANTS
m Mass of clectron 9.11 x 107 3kg
h Planck's constant 6.63 x 10734 sec
e Charge of clectron 1.6 x 10719¢
k Boltzmann constam 1.38 x 10°23J/K
c Velocity of Light 3.0 x 10%m/sec
leV 1.6 x 10719
amu 1.67 x 107*7kg
G 6.67 X 1071 Nm?kg ™3
R, Rydberg constant 1.097 x 107m™?
Na Avogadro's number 6.022 x 10%3mole*
e,  8.854x10"12Fm™?
Uy 47 x 107" Hm™!
R Molar Gas constant 8.314/K " tmole™!
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LIST OF THE ATOMIC WEIGHTS OF TIIE FLEMENTS

Element Symbal Atomic Alomic Flement Syibol Alomic Atomic

Number Weighl Number Weight
Actinium Ac 89 (227) Mercury llg 30 20058 |
Aluminijum Al 13 26.98 Molvbdenum Mo 42 95.94
Americium Am 95 {243} Neodymium Nd &0 144.24
Antimony Sk 51 121.75 Neon Mo 0 20.183
Argon Ar 18 39948 Neptunjum Np 93 {237)
Arsenic Ay 33 74.92 Nicke] Ni 28 5871
Astaline AL 83 {210y Niobium Nb 41 492 91
Barium Ba 56 137.34 Nitrogen N 7 14.007
Berkelium Bk 97 {249) Nobclium No 102 {253)
Beryllium Be 4 9.012 Osmium Os 76 150.2
Bismuth B3 83 208.98 Oxygen 0 8 15.9994
Baron B 5 10.81 Palladium I*d 46 t06.4
Bromine Br 35 79.509 Phospharus [ 13 30.974
Cadmium Cd 18 1i2.40 Platinum It 78 195.09
Calcium Ca 20 4(.08 Plutonium Pu 94 {242)
Californium | Cf 98 {251} IPolonium Po 84 (21
Carbon C 6 12,011 Potassium K i9 39.102
Cerium Ce 38 140.12 Prascodymium Pr 59 140.91
Cesium Cs 55 132.91 Promethium Pm 6l {1473
Chlorine | |7 315,453 Protactinium Py 9] {231)
Chromium Cr 24 52.00 Radium Ra 88 (226} |
Cobhalt Co 27 58.93 Radon Rn 86 {222)
Capper Cu 29 63.54 Rlicnium Re 75 186.23
Curium Cm 96 {247 Rhodium Rk 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 37 85.47
Einsteinium Ls 99 {254) Ruthenium Ru 44 101.1
Erbium Er 68 167.26 Samarium Sm 62 150.35
Europium Eu 63 151.96 Scandium S¢ 21 44.96
Fermium Fm 100 {253) Selenium Se 34 78.96
Fluorine F 9 {9.00 Silicon Si 14 28.09
Francium Fr 87 (223) Silver Ap 47 117.870
Gadolinium Gd 64 157.23 Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium _5r 38 87.62 |
Germanium Ge 32 72.59 Sullur S 16 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.93
Hafnium H{ 72 178.49 Technetium Te 43 {99}
Helium He 2 4.003 Tellurium Te 52 127.60
Holmiun Ho 67 164.93 Terbivm b 65 158.92
Hydrogen Fl 1 1.G080 Thallium Tl 81 204.37
Indium In 49 114,82 Thorium Th 90 232.04
Iedine I 33 | 12690 Thulium T 69 168.93
Iridium ir 77 192.2 Tin Sn 50 118.6%
Iton Fe 26 55.85 Titanium Ti 22 47.90
Krypton Kr 36 83.80 Tungsien i 74 183.85
Lanthanum l.a 37 i38.91 Uranium 1 92 238.03
Lawrencium Lr 103 {257) Vanadium Vv 23 50.94
[.cad Pb 82 207.19 Xenon Xe 54 131.30
Lithium Li 3 6.939 Ytterbium Yh 70 173.04
Lutetium Lu 71 174.97 Yitrium Y 39 88.91
Magnesium Mg [2 24.312 Zine Zn 30 6537
Mangangse Mn 25 54.94 Zirconium Zr 40 91.22
Mendelevium Md 101 (256)

*Based on mass of C' at 12.000... . The ratio al these weighis of those on the order chemical scale (in which oxypen of natural
isotopic composition was assigned a mass of 16.0000...) is 1.000050. {Values in parentheses represent the most stable
Kniown isotopes)



HIT /PART 'A'

famr gde adt F wg e
fodr &8 & OFF IR ® 319 37 I

F H W Fd & W Ical w1 gae 4.

$for

[. et A8F &7

J. W T w9

K. ®R3F &dw 32

L. 8T o0, OF 7 &7 &

I LK. LI 2. LLK L

3. K, L. 4. K, LL

Each of the following pairs of words hides a 4.

number, based on which you can arrange
them in ascending order. Pick the correct
answer:

[. Clothreel

J.  Silent wonder

K. Good tone
L.

Bronze rod
1. LK, )1 2, LLK,L
3, K,L,J 1 4, K, JLLLL
e & ¥ By @1 AT 27 & wAw 3
1. 28 2. 2°8
3. 218 4, 2%

Which of the following values is same as

22
227 5.
1. 28 2, 28
3. 2'° 4. 2%%2

THF 12mX4m & HAIER 6d 9 HeT
o I @Rl WX e B 9F faam #F 450

F @ W od W T A et wsd ¥ 6.
AfF aUddT W oA S g oET &
SELT G T
[, 24m 2. 36m’
3. 48m* 4. 60m’

6.

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

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

1. 24m? 2. 36m’
3. 48 m? 4, 60m’
Tfes 2a
X_b2
cb
84
8d6

& ol 2, b, cTUT d TUANT 3F )
dda+b=

1. 4 2.9
30011 4. 16
If 2a
X b2
ch
84
___8dé6
Here a, b, c and d are digits.
Thena+ b=
I, 4 2.9
30011 4. 16

3oad AT &ST & BT FOX F 3T &

farene gt 1 sfleas de @
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

T R FBr Fag @i e S
HUTA &FFA 24 em x 48 cm & T fora

FRFAH 56 com AT G T G T §
I, &cm 2. 32cm
3. 375cm 4. lé6cm

Find the height of a box of base area 24 cm
x 48 cm, ir which the longest stick that can
be kept is 56 cm long.
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32em
16 ¢in

1. 8c¢m 2.
3. 37.5em 4,

frell Bper &r oY, so% ¥agd #r
ﬁsmmwﬁmwwmmp
¥ 8RR & FAW B W

. 14 2, 143
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. 13

3. 12 4, 1

FFE fi U I 9fFq s TS 1 g
TAR §FE w N oY w g ¥
TG F e g oy el @ = @
A 20 cc & A @A 7 FE AgAA
F47 g

e 2,

. 400 cc
3, 40ce 4,

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. 40ce 4. 80cc

e @ w1 % IR W aed aew A T
o
A0 B O C—p

A.l:| B. o c. ?

1. 4 2. B
3 b 4.

Find the missing element bascd on the given

patiern
A-C” B Q. C-—p
Ag B d ¢ ?

10.

10.

. Y

3 i

2. H
a, ¢

22 T are A wrrEr @ S F @ o
FUF @I AT Aforw

o liquid

Pressure
%3]
=3
o

Temperature

TAAF ST F FA q@dr §
THAFR g9 & TY T &
FIUAF 9 & \A qeqr

B, 5@ T I TAF o 7 a9 W
JEAH FT TRl &

Aowow

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

\\\ IIC}UId /!

\\ ’J
g . ¢
=2 Al ’
v . N
a|  solid gas
e
o,

Temperature

Melting point increases with pressurc
Melting point decreases with pressure
Beiling point increases with pressurc
Solid. liquid and gas can co-cxist at the
same pressure and temperature

Pl —
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12.

12.

13.

afy 1owerot # ¥ 39 fAE v Qaror W i3.

T O o & o St afdar seem
|. AT 2. HEOH
3. 3TOF 4, ¥WE fagyer

If you change only one obscrvation from a

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

2. Median

3. Mode

4, Standard deviation

U cafdd TEE AT 0100 T9T UTF g
e # I AT JEH FW gAY AW W
s wag 0000 S, 3 Ay &
wEaar ¥ g6 N g ann 3@ Of
e BAY 2100 €& qF W IOA A
T W WA I WA H O AT g

afE 3uF gadm 2 & §HY 9 IS 14.

A9 T ¥ §HG FF ¥ 100G I | A
F W A T F Fo Giaw wAA
aEl ot °E

1. 489¢ 2.
3, 259 4.

20T
36 U

A man starts his journey at 0100 Hrs local
time to reach another country at 0900 Hrs
local time on the same date.
return journcy on the same night at 2100 tlrs
local time to his original place, taking the
same time to travel back. If the time zone of
his country of visit fags by [0 hours, the
duration for which the man was away {rom

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

T B v o wea | e oy

?.[1/1234) + r(—l,J’IZIH-J = 2

P21 4 4321 — 9

) 5 Uiy
087 1234

3. 2 -4, 2

He starls a 1s.

Let r be a positive number satisfying
P(1/1234) 4 (-1/1234) — 7
Then
F4321 4 -4321 — 9

]‘ 2 . 2(4321!1234;

3. 2308? 4. 2I234

TH s TR A A g e AN F &

AT F arr fr fem F 10w s §) A9

N foR o F oy 10 e O

A @ oaw f ferr F o=erm g &

mﬁ@ﬁmmm

. 1 faae gen

2. | fi=Te & ST gem

3. | &de ® A g9

4. afe 7 v oy A g g A
fopar S AT 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

£t b —

ABC T% oFs H1o7 fie & S o andged
¥ 3ex afdf¥a & T3 BC qW AC W
s adged oo S &1 Tl Pefe &
SR o ¥, O OIRE Sg@ F Fl 4AGA
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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 arca of the shaded {umes?

o
]

. . Tmu
3. ar 4, o2=m

U I T @ A v gEl Ay

F IoT FHH & TS oF gl Iy &

3MATT & gHY g1 T 3T A8 g,

Fifw

| HiE @ ARIRrar gl € Fwafat

& g F 3w s ¥

greﬂﬁrgamﬁiﬁﬂ%m?wf?xm:

A 4T @ g

3. WA & TN F Iey9d F v wgar &
aﬁm%m%wﬁm
T B

4. diRT weofha s wd ¥ we9fE
el ST #1F FRa

hJ

An ant can |ift another ant of its size whereas

an clephant 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

Araa @ T aEnt o B

U G _C_C S IR

17,

18,

18

19,

19.

8T HA 9T O UF FEH ST §oaur
TH T TR FEW WUT TAF GC W
T IR qot e § T R
IHRAA FEAt F § fBas a2 & ¢
9TH-9TH HAE g

.3 2. 10
3,19 4. 25

Consider a serics of Ietters placed in the
following way:

U_ G C C_S 1R

Fach tetter 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?

1.3 2. 10

3. 19 4, 25

e r & e e AR 9w ame
FATe faus e &) afy saaw taw @
30° & HT g7 &, A oEaw @ fafd=

9 T g sw SO oy &
[. 1.500R 2. 1.866 R
3. 1414 R 4. 1.000 R

An inclined planc 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. 1500 R 2. 1.866 R
3. 1414R 4. 1.000 R

AR 140 X & UF &F & a1 57 ooy
aIe FAR FAreoTied feve Rt € sooawn
e oFr Y, Al Ree oo R & e @
HIAT 67 g 7gaAaH 60 HieT 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 ficld of
diameter 140 m, if the boundary is requircd



20.

to be at Icast 60 m from the centre of any

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

g R adr 3 wo o o g

ﬁmm&ﬁmeﬁg@miﬁ

HTHT A ¥ WG A F I W oqW

1. oY &Y [&sdr § 3EX A ared) uae
Ao s @ a5y Te IR g

2. 984 g T@5dr & e T 9T
Sy & oRq 9o & AT e 3l
Jas F I6THT A

3. YA FUHT HE G A, S gaa
F IHTHT HA AT B

4, N g1 AT F gD &, 3T g
sgen A ¥

20.

In a fast moving car with open windows. the
driver fecls a continsous incoming breeze.
The pressure inside the car. however. dogs
not keep increasing becausc,
. aircoming in from the front 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 fecling
of breeze is an illusion.
4. cool air reduces the 1emperature
therefore the pressure does nol
increase.

{ FOR ROUGII WORK ]




21

21.

22.

23.

orer '€/PART 'B’

Feifa® VAGERR T wEfFaNfedy ¥

Maw F E, e '

[. CO,TUT FEAT F HET 37T FAACT
auT YCTET IEFY FT FH NTae

2. ST AwHa qur o, 9ur FEke F
FEY AT TR0 ,

3. o fgAs dur QwTsE We & S
HaEEeT

4. CO, T MEAT &1 ITT FUAIOT TU7
Sher faaas

The bioclogical functions of carbonic anly-

drasc and carboxypeptidasc A. respectively,

are

1. intereconversion of CO, and carbonates.
and hydrolysis of peptide bond

2. gene regulation and interconversion ol
COx and carbunates

3. genc regulation and hydrolysis of peptide
hond

4. interconversion of CQO: and carbonates
and gene regutation

Fe=Npupiyun 3T gRAT ST3TEFE-2
IFR-EATaEST 7§ wA
[, ~2.18ar204

2. ~20dU20A
3, -229UT25 A
4. ~230UT3S5A

The Fe—Npupiyan bond distances in the
deoxy- and oxy-hemoglobin, respectively,
are

I, ~2land2.0 A

2. ~20and 2.0 A

3. ~22and23 A

4, ~23and 2.5 A

|8 ZFYIT M [Co(CORNOY T
[Ni(n’~Cp)NO)] & NO &Y Fee-ugfaar &
HHA:

23,

24,

24.

l. Y && qur sfraq
2. §f&da aur o
3. s aur Yaw
4. gfxa Jur v
The binding modes of NO in 1§ clectron
compounds |[Co{CO)(NO)] and
[Ni{(n’-Cp}NO)]. respectively, are
[. lincar and bent
. bentand linear

2
3. linear and lingar
4. bent and bent

qhY THA H FHNT F99T &7 TF 8E I
F T H F

PA(0) T Cu(ll) ZART 3TFAIFHROT
Pd(0) T Cu(l) TART HTFHEFIOT
PA(IN FT Cu(l) EART FHRTET
PA(Il) T Cuf11) TERT 0T

S 2 -

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

. oxidation of Pd(0) by Cu(li)

. oxidation of Pd(0) by Cu(l)
oxidation of Pd(1I) by Cu(l)
oxidation of Pd{II) by Cu(II)

Bt —

55 R A FEA & T fhe st

T faurr ffaw)

AU AT 3TFEEIOT JEET iR @ A
FH TYT A1F FA A JOF @ B

B. fheR Fefe F Feraw favee oy
g aur o Fetat F -3 A #

C. R el & FEf-aEe o e
JETAr 1A & TUT 1% ST H ¥ narar
B Bl

D. e Fraler & wrdlor-Fle wamy g
I g1 § OW AT Feler & F AT

AN
gy wYA §
. A BIUC 2. ABTID
5. B.CAWD 4. ACHUD
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26.

26,

27.

27,

For typical Fischer and Schrock carbenes,

consider the following statements

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

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

C. Substitucents on carbene carbon are non-n-
donor in Fischer carbene and n-donor in
Schrock carbenc

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

The correct statements are

. A.BandC

2. A.Band D
1, B.Cand D 4. Al

Cand DD

ef@a & @ By v itfe & i

HIEUT H N T aF qAFS &, T/ R
1N 2. NF
3. NI 4. N(CINy),

The species having the strongest gas phase
proton affinity anong the following,

. N 2. NI

3. NIl 4. N(Clh)

AT BEEY SIS WORET air &

for FfAf@e sy 9y fdaw o

A. % FIEY & waE g3 97 AR S
FEAr B

B. TF d¢ AT W AN & &

C. 7% a9 W AR #wl &

T Tt B
I, A®AME 2. BAN
3. AQUT B 4. BAATC

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

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

1. Aonly 2.
3. AandB 4,

B only
Band C

28,

28.

29.

29.

30.

30.

it #FW "Nop)ICF RTQ AT ¥
3.236 MeV | J1fle #ARRT Yepan)''NEF
forw 2l Fat (Mcv M E

[. 3.236 2
3. 3.485 4,

-3.485
3.845

Q valuc for the reaction "N(n,p)""C is 3.236
MceV. The threshold enerpy (in MeV) for the
reaction l'“C{p.n)”l\l is

[, —3.236 2.
3. 3485 4,

-3.485
3.845

ey NMR F (n°-Cp).Sn F v qrarsfea
T (Me,Sn & Fmdar) &1 7 (ST ppm

A)E
! 2. +137
3. 4346 4, -2200

The ""Sn NMR chemical shift (approximately
in ppm) corresponding to (n™-Cp),Sn (relative

Lo MC.|S|'I) s
i. -4 2. +137
3. +346 4. =2200

FERTE & @3l F4Y &1 Taw 9 FY
NETa @R, TE R

P. -
-p.-//P"“--.P.-—' P""'--. p.--';
P-""P“‘--.p.--"P"'-.P

¢

All forms of phosphorus upon melting, exist
as
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1.

32.

32.

10

1 np<p7p
43 AN
SZTKIPT

3.n(=r) 33,

SN

_P_,P-.,__.P_..-P-..._._P__.-P-
P‘/JPHP#‘P‘H‘P

szo,ﬁwmr{;sﬁﬂ?raﬂaqﬂmw

¥aern & e Fafafie o« et T 34,

A, —2 3T +4
B. 0Tar+2
C. +4JUT0
e 3o B

I. AdErn 2. AJUTC
3. BEwC 4. CHIT
For the oxidation state(s) of sulphur atoms in 34,
S,0. consider the following
A. -2 and +4
B. 0and +2
C. +4 and

- The correct answer(s) ts/{are)

. Aand B 2. AandC
3. BandC 4. Conly
T Eeres wmonett & oafy g B 35
I. N, ClO, , BF,, PF, =
2. N'{ N NO: N “301 . As) f
3. SCN', PO, 1.PO, . N,
4, CN,Ny,8CN . NCN? 1.
The correet set of pseudohalide anions is

. CN7, CIO, | BF, . PI%,

. N; . NO].‘ ”504 . ASI’-(, 3

]
2
3. SCN, PO, H,PO; Ny
4. CN .N;,SCN  NCN-

/P\ 33.

HFHVT U FER (M —PR,) EFell & o7
HEH A FFATTT soiacEr & 9aTa 3
G

M(tz,) > PRy(c*)

M(ty,) > PRy(n*)

Mle,) > P(d)
PRy (1) > M(ts,)

B

In transition metal phosphine (M—PR,)
complexcs, the back-bonding involves
donation of ¢lectrons from

L. M(ty) 2 PRi{o*)

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

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

4, pR'{(?‘[) "') M(lgg}

RhCl,.3H0 QAT H Ppy, & qEET & Ay
AT FE G T HES A & | FE
A T ABIH W FaTHar sdeeat f
Fact &, waer

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

2. [RhCl([’Phj)S], 16

3. [RhCKPPh:):], 18
4. [RhCWPPh;);], 18

The refluxing of RhCly.3H-0 with an excess
of PPhy in cthanot gives a complex A.
Complex A and the valence electron count
on rhodium are, respectively,

L. [RhCI(PPh3)]. 16

2. [RhCIPPh3)4], 16

3. IRhCI(PPh3):], 18

4. [RECI(PPh;)s|. 18

AEISEE Reran Sresd weer g, @ &



36.

3a.

37.

HO/X\WOH _— ><:1
o
Dovan

37.

The f-hydrogen etimination will be facile in

M/\‘ ) M/ﬁ

H H

M/\{ .

H

HATFEAT [Co(CNKILOT FX -
[CO(CN)sX]* + HaO HTaoT &4l & w
1. 3=y Raseh ) refafer ar

2, fageel (o) Tt &=

3. BRI (1) R e

4. AT gy () rafaf® &

The reaction [Co(CN)sH; O + X —»
[Co(CN)sX]" + HaO follows a/an:

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

3. Associative (A4) mechanisim

4. Interchange Associative (£,) mechanism

ffaf@aa g 9T ST G & T o
g1 aTer U F U Ter et ¥

- Eq A
o]

_ =

|:><O - Eq.B

CN

. ATY B 21 & fav @y gl 3k
fEraaR|

2. AJUT B g & o @y @il 3w
fEsaam)

3. A% fow |reg g 3T awr B ¥ fAv
ardr 3 Ewedem)

. B & fv 97 gl 3R aur A& favo
it 3T FAwHam

p=9

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

11

38.

38.

39.

39

40.

- BEg A
&}

- Eq B

.
—Q + CN' —=—= i><
E>V° N

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. Lquilibriwm will shift towards right in A
and Icll in case of B

4, Equilibrium will shift towards right in 13
and left in casc of A

(RTYFH & 3 I 3300912150 em” W
et &7 TUTET § 98

1. l—a?J‘\EI‘EH 2. 2-@21“315"?!
3. &q\ia{ld[s;lgﬂ 4. c&jéﬂf!ﬁlﬂ

The compound 1hat exhibits sharp bands at
3300 and 2150 em™" in the IR spectrum is
1. 1-butyne 2. 2-bhutyne
3. butyrounitrile 4. butylamine

THET T eg«aiy Ad4 Fsor & D,
A o] e, ' NMR Fega # 2, dgar
111 & U g &1 fBeaa § tdfea aur
SISFARTAYA T A I

1. 3:1 2. 1:
RA Y | 4. |

[

The 'H NMR speetrum of a dilute solution of
a mixture of acctonce and dichloromethane in
CDCI; exhibits two singlets of 111 intensity.
Molar ratio of acetone to dichloromethane in
the solution is

1. 3:1 2. I;
3. 1:] 4. I:

1o W

IR FFgH H Feffaer 39 & foaw gmn

= yadfRa g F L,

. CO ¥y & AT 9 s =1 310
g §l

2. CONMewy & T a0 fouts 1 =4
GG



3. CONEFY & o W §8H gfaya mgef
A 1§ gRada 78 e §

4. CONEAT & ol W 0¥ AYT Jmgoy
# wfts oRads g B

40. Intensc band generally observed for a

carbonyl group in the IR spectrum is duc to

t. 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 lor
CO bond stretching

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

41. IfE S ST AgNO, & T I F W
B9 AT B, 96 &

1, 2,
Br Br
3 4,
Br Br
2
P
N

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

1. 2.
Br Br
. 3 4.
Br Br
I -
o
N

12

42.

42.

43.

43.

fmfaf@a sfafrm Sk car i & ag ¥

él COOAg gl Br

I IFT Holw Agadt
FIHUTTST Avgady
FEUATAT ALgE!
Tl Atgadt

BI'2

—_—

Bow o

Following reaction goes through

é iCC)OAg

1. Free radical intermediate
2. carbanion intermediate
3. carbocation intermediate
4. carbene intermediate

frrafaf@a 9 @ aeifes s gegor

e Me
gjme
|. .

Br2

—

45

2.
Me Me
= Me /' Me
H Me
Me H
3. 4,
Me Me
/; Me s Me
Me
H H

The most stable conformation for the following
compound is



Me

13

-Me 44. The major product formed in the following
I reaction is

Me 0
NaBH4, CeC|3
Me
CHO  MeOH, H,O

1.2

Me Me |
—~Me ~Me :
= =
/\<r//H_ Rﬁn: or
OH
Me H Me&[).z
2
Me
4,
Me :
e, o Me MOH
/ //--.,Me 0
Me 3.
H H Q
Me Me’b_/OH
4.
44. forsierita wfAfRar 3 3edeet HET 3o § OH

o) Me
NaBH,, CeCly CHO

MQJKD_CHO MeOH, H,0
45 ARRT AR F g T AU fF &

[

H
H-’u — _,.l‘CI
/—. [ pu—
Ci :S*Me Me—g; H

n
1

45. The correct relation between the following

O
compounds is
Me OH H H
HJ;,_. f._'..\c:l
cr :Sfl'\de Me— H
OH HO OH

enaniiomers
diastercomers
homomers (identical)
constitutional isomers

B -
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46. AR ARH & & gReEier s /@\/\/\I\
W F HO (@] O

Me Me umbelliferone
Me = Me S, Me o=
N ~ \/\hla!e Me\/\Me
| i m v A. L-feeerher B. @ w v a
C. LAMEHA . L-SRE-0arfas
[ =R (e =AY 2. [=M=U>1y
IWVEIl=m=n 4 IWVW=1=>1>11 1. AJdur 2. BTATD
. - . 3. 4. D
46. The correct order of heat of hydrogenation for Berc ca
he following ¢ dsi . .
the following compoun h?els N Me 48. Biogenctic precursors for the natural product
Mo~ Me S Me \/\“IAe Me\/l\Me umbelliferone among the following arc
I n i v m
Lo I>1l>HI> 1V 2. 0>1>1>1v HO o "0
3. IV 4. IV>1i> 1> 111 umbeliiferone
47. T ¥ Qv i@ s & ¥ w5 A. L-tryptophan B cinnamic acid
0 C. L-methionine  D. L-phenylalanine
A ol . Aand B 2. BandD
A NaBH, & ¥U=aa7 9T 4307 3o e 3. BandC 4. CandD
e §
B. AT MOl T 3R 5% 49. (R)-4-ARTIRE-2-31 & "C{'H} NMR
FETEES &aT WA # At 6 g @
~ J . 3 2. 4
C. Bry-CaCO,-IH & HAHA v ygor 3 5 4 6
IUiE Seurg &l ¥ .
R L PR —— 49. Number of signals in the “C{'I1} NMR
' spectrum of (R)-4-methylpentan-2-ol are
1. A BTUID 3, ABEUIC I 13 2 4
3. BauwicC 4. DARHA 3.5 4. 6

47. Among the following, the correct statement (s) 50. Wt 3By & scoe AT 391G ¢
about ribose is (are)

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

NaBH
B. On reaction with methanolic HCI it gives a E10,C E——— R
furanoside ; 0°C
C. On reaction with Br,-CaCOs-water it gives H 0 MeQH/THF

optically inactive product
D. It gives positive Tollen’s test
1. A,Band D 2. A,Band C

l. 2.

3. BandC 4. D only Me- M Me. M

“Ole Ho“ﬂﬁw

48. faw 3o farte & R ¢ o
fafga & @ st9 8§ sfamss OH H
s &
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3. 4. 51. The major product formed in the following
Me Me Me Me rcaction is
EtO,C EtQ,C heat
! H ! OH Me™ X ™ ™SRy — o
H H
OH H

50. 'The major product formed in the following

l.
Me H
reaction is (I/
Me. Me = .
g Me

EtO,C NaBH,

: 0°C 3. 4.
H % MeOHTHF H H
Me. Me Me. Me H Me H Me
HO H HO OH
v v 52. ol ¥R # 300 AT 379w
OH H el
3 4 O H,N-NH,HCI
Me Me Me Me 2 2
EtO,C £t0,C Et;N, CHsCN, rt
H OH M
H H e
OH H
1. 2.
5t. fPerfaf@a Jffifear & seoet 7wy e
gl
heat
! 2. 3 4
Me H Me Me
O/\/ CEL HO, HO
Y Me
3 4 Me Me
H H
q:k OYL_I 52. "The major product formed in the following
L Me b ."Me reaction is

-

515 CRS/M15—1AH—2A
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54. AFfAT@E # @ St @wfadedr sty

O H,N-NHyHCI (3wt 3@), =7 (@)
Et;N, CH,CN, 1t A. HoegeHATa B. TRyl
C. 3ysafavias D, SITSF
, ) . AYTB 2. BOwrC
' 3. CAWD 4. D¥ad
54, Antitubercular drug(s) among the following is
(arc)
A. Salbutamol B. Ethambutanol
C. Isoniazid D. Diazepam
3 4 . Aand B 2. BandC
' Me ) Me 3. Cand D 4. Dalone
HO., HO
: 55. tw &1 U IHA a9 A g OuEF e
fase v, d ST 3mAT & n=0(n:
" M FATCH FEA) F WA Foft 3EEAT HeAd
e ]
el &, FAIE
53. FRaffla 3y soph afaeat & K |. O S AT AT G A T g
et Hpol & Efircy i v A 2 ﬁ'_ﬂamgfam?'
o F7 &7 Ipeer #a B, @F % 3. AT Dol THY R R AT g S B
H B 4, fawg Vo#10
'/\N/\ (!‘)/\N/‘jj 0(’\5/\('3
EO oj K ] [ j 55. A particle is in a onc-dimensional box with a
o o o o o o potential V; inside the box and infinite outside.

guantum number) is not allowed because

l\/n\) K/O\) |\/s\) An encrgy state corresponding to n =0 (n:
1

A B C 1. the total energy becomes zero
l. B>A>C 2. C>A>B 2. the average momentuim 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 Vy # 0
K" ion complexes of the following supra-
molecular hosts follows the order, 56, Foft B U SIS HEEUT HY, = £, ¥ F

H H ST Far g1 afafes feww faere v, &
8 -]
CV 0T safeufy #

Eo Oj EO Oj [0 Oj b E, @1 ¥, gt oRafda gt s
K/g\) o/ (s 2, ;ﬁ;waﬁmmﬁaﬁﬁaﬁma’r
i ’ € 3. ¥aw £, SRafla @ aur T a
1. B>A>C 2. C>A>B 4. FHae ¥, uREfdas Qe T2 £, & e
3. A>B>C 4, C>B=>A

$/15 CRS115—1AH—2R



56.

57.

57.

38.

58.

59.

An cigenstate of cnergy salisfies H¥, =

E,W,. In the presence of an extra constant

potential Vg,

[. both £, and ¥, will change,

2. both E, and the average kinetic cnergy
will change,

3. only £, will change, but not ¥,,.

4. only ¥, will change. but not £,,.

TH L0cm T 9U TFIE F TF AAA { IHA
%wmwmﬁmwﬁmso%
HEHW?IWHH\?Q?S.Ocmmeg#

TSRA W 9HT H Sfderd aese g
1. 500 2. 250
3. 16.67 4. 125

The intensity of a light beam decreases by 50%
when it passes through a sample ol [.0 em path
length. The percentage of transmission of the

light passing through the same sample, bui of

3.0 cm path length, would be

1. 50.0 2. 25.0

3. 16.67 4. 12,5
frafdfda # ¥ 3539 faye agee
THAT &l

1. 3% - 3p 2. 35 dp
3. 3% p 4, 35 Wy

The electric-dipole allowed transition among
the following is

1. 38> %D 2.
3. 35> ' 4,

3§ 3p
35_’ IF

CF0xy, BT 3c9E §(CF x-367 & AILT gfaaqor
U‘Pﬁ?f T & aur Oyy. T xy WEAA ddl §)

. o, 2 oy,
3 4. €7

. The product Cfay, (CF is the 1wo-lold

rotation axis around the x-axis and Oxy is the
xy mirror plane) is
[. Opy 2.

3. ¢) 4.

Gy
¢t

17

60.

60

61.

oI,

62.

HCL ST SfaTas 3707 & fav aveew b
HEEUT VA T Tered FY 39 UFR o dwa ¥
W= IP”(IS, l)lp(_'t(gpz, 2) + B

TeT B Erar &

. ¥, (3p, 2)¥(1s,1)

2. ¥y(15,2)%¥(3p,, 1)

3. ¥ {18, 2)¥: @, 1)

4. ¥Yo(1s.2)¥,(3p., 1)

The simplest ground-state VB wave function
of a diatomic molecule like HC! is written as
Y= t*U.l'.i'(lsr 1)9"’5!(3])3, 2) + B

where B stands for

. ¥y (3p,, 2)%¥ (15, 1)
Yu(1s,2)%(3p, 1)

WCI(]-SJ ZJ[PCI(3pzr 1)

Yer(15. 2)¥,(3p,. 1)

+a L B2

T Fhierst i FsAT arfivar a9 & T &
afe a8

1. T &

. Bwam

. i TRAE ¥

U URATE §

bJd

PN W ]

llecat capacity of a specics is independent of
lemperature if it is

1. tetratomic

2, natomic

3. digtomic

4. monatomic

WA PClLg) = PCL(9) + Clylg). B

i T T 3aaT 97 IFfd F7 99

Eaiead

1. 3PFRs 7 3R FUEEaRd g9

. FeaEt IR TURETEaRE g9

. P qur Iewel #1 AT @ aiEfdg
FET F

4. #fFRE aur 3l et $r A w7 o
gam|

[B%]

ed



62.

63.

63.

64.

64,

63,

In a chemical reaction:PClg(g) = PCli(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

ofe wer #fofRTr 4y o feivar = & &
k = AT%exp (— E,/RT).

ar s 3R fr afvaor w1 (5 =
&

[. E,+3RT 2. E,

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

I Eg+3 RT 2. E,

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

ofe 7aMAFTT, 2448532 F AT A
WII L 62X 107 mal dm™3 s |Z ¥

e Y 2T (mol dm™3 51 F) grltr
I, 3x10-* 2. 2% 10~
3. %x 107+ 4. 4x10™*

For a reaction, 2A + B — 3Z, if the rate of
consumption of A is 2 X 10™* mol dm™3 571,
the rate of formation of Z (in mol dm 3 s~1)
will be

l. 3x107* 2. 2x107*

3. gxm-“ 4. 4%x107%

T 3R wor GEd vF sraer &
ool THEAW §, H Toas wgfa F faw
WU aer R Far & sraear, S

(. warafas Ree au

2. dTgg fosmE W

3. arig FST o)

4. TEAT fawg |®|
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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 encrgy of that phase

. gravitational potential of that phase

v —

o Fefd W A wear 5| sar R

AR, TWE

[n] = kM=,

Jnepfash fRRie K aur o fni w €
. Fad femas oy

. amaragamqﬂ

: agm:—ﬁarrqmgmm

. Tgrd-ages A I R v

W R —

The intrinsic viscosity depends on the molar mass
as

[7] = KM©.

The empirical constants K and a are dependent on
solvent only

polymer only

polymer-solvent pair

polymer-polymer interaction

B

T ot fr A ¥RfRa & B acy
Zn{s) = In**(ag) + 2e"

Cu®(ag) + 2e™ - Cu(s)

1. AG® — RT In 2222t

Qe 2+

2. AG® + RT In znt
ACuls)

3. AG® — RT In22ne

Byt
Az 24

4. AG®+ RT in-En=
“ouz+
The correct AG for the cell reaction involving
steps
Zn(s) » Zn**(aq) + 2e~
Cu?**(ag) + 2e~ - Cu(s)

s

I. AG® — RT In 2zn®*
Qe+

3. AG® + RT In222%%
ACu(s)

3. AG® — RT (n2228
Ryt

4. AG® + RT InSen®*.

Qpry 2+
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68. ol fa=arg nsinp! & T & FAaH 70. The packing factor (PF) and number of atomic

= 95 & sites per unit cell (N) of an FCC crystal
1 1 system are
Lo 2. A I. PF=0.52and N =3
3.7 4. 'n 2. PF=0.74and N =3
3, PF=0.52andN=4
68. The lowest energy-state of an atom with 4. PF=0.74and N=4
electronic configuration nsnp? has the term
Symb30| . 70. % FCC Breed ¥9aT & fav dgae o
L. 3P1 2. 3P1 (PF) T 5T Ta A ITAIS] Aiget A
3. %P, 4, °Py FEar (Ny ¥

. PF=0523UIN=3
. PF=0740UWIN=3

69. FEA FoT ¥ Hew FeAsaT B !
2
3. PF=05238TN=4
4

F IoTh qUFIOT gt F oA F T H SF

gEar T €, 9% ¥ (1) aeslEes, (2) &
T, (3) TSR AU SRER) B E - PE=0.74 warN =4
A FHL: TF (2), (b) TUT (), F FT HATI/PART 'C'
FeareafFat o wd w7 ¢
£ 71. D.C. WreRImRr (DCP) &t rdam fadd vig
AN Qretamr (DPP) 3% U § | gw faw
S { f=r @i @ AR fifse
A.DCP & 3/aT DPP H -5 4 FH
Al ¥
B. DCP & 3dem DPp & F-4E arr
11,23 2. 2,31 s g &
33,12 4. 1.3, C. DCP & oAl & DPP F FARNaTH &1
69. Energy of interaction of colloidal particles as a gt f&”lﬁ{ el &
function of distance of scparation can be el HOT §E
identified as (1) van der Waals, (2) double . AHUIC 2. BEUTC
layer, (3) van der Waals and doublc iayer. 3 B¥aT 4 A¥da

The correct order of interactions in the figure
corresponding to curves (a), (b) and (c),

respectively, is 71.  Differential pulse polarography (DPP) is

more sensitive than D.C. Polarography
(DCP). Consider following reasons for it
b\ A. Non-faradic current is less in DPP in
comparison to DCP
B. Non-faradic current is more in DPP in
r comparison to DCP
@ C. Polarogram of DPP is of different shape
than that of DCP
Correct rcason(s) isfare
. AandC 2, BandC
2. 23,1 3. Bonly 4. Aonly

£




7. UH o fr wfadifts & g &

frrafafEa St ot Rer Hfm:
A. gl sop $r A st
B. 305w # wgFd vy T 1 g
cgﬁﬁammm

§ BT M /Iy @ ofdRT we
fow wdy 3cav &2

I. AduB 2.
3. AQUIC 4,

Baurc
C¥aa

72.  Considering the following parameters with

reference to the Muorescence of a solution:

A. Molar absorptivity of fluorescent
molecule

B. Intensity of light source used lor
excitation

C. Dissolved oxygen

The correct answer for the enhancement of

fluorescence with the increase in these

parameters is/are

[. Aand B 2. Band(C
3. Aand C 4. Conly
73,  “snwr sofady ey gz {barn #)
& s
I. 1.33 2. 1.53
3. 1.73 4. 1.93

73.  The geomectric cross section ol '¥*Sn (in
barn) is nearly

1. £.33

2. 1.53
3. 1.73 4.

1.93

74, FEA AQEES HRfRaAr = wow
GiffFa=h A P S

. bovee Lo
3 'Suzukiﬂ:‘a:r

=

HIH 13 i
a L TCH=CHCOLCH,
b LI"':’RB'(OH}, S
c 1Snmgash_ ¥a A |'i"f1ﬁa00(CH-,);,an o
1 :thiﬂiﬁ jw. |I"TCE_{_;R . .___.,1'
[v Siiri"_""

.. o
wer fAaa &
a-ii; b-i; c-iv; d-iii
a-i; b-v; ¢c-iii; d-iv
a-iv; b-{ii; c-ii; d-i
a-ii; b-iii; c-iv; d-v

oW
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74.

75.

76.

76.

77.

Match column A(coupling reactions) with
column B(reagents)
[ 7 77 ColimaAT Column B ‘!
F-. "‘Suzuki Coupiing T [CHECHCO,CH,
[b. Ieek Gouping . Ireioi, |
Ic. [Sonogashira Coupling i, PhCO(CH, )2 !
Ed, ‘Ncgeshi coupling Fav HC=CR i
i : !v SniRy - :

The correct match is
Looa-ii; b-iy e-iv: d-iii
2. a-i; b-v: c-iin; d-iv
3. a-iv: b-iti; c-ii; d-i
4, u-ii; b-iii; e-iv: d-v

wmmnmammmﬂmmvmm@#
Y ITFHEIOT ITEUR FHU 14, 43, AT

48 TWwWE
I. ij_';Om 2 HSP.‘\'O?
3.0 HaP0y 4, 115P:0,

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

l. ijj()m 2.
30 HsPOy 4,

H:P(Oy
HsP:Os

IBrs] @ (14| $r smfadar & s

I. s Jur aqseaRg

2. IESHART FUT e i
.wpmﬂwama?mﬁm

. % aur Ruwaaey fe@E

[}

e

The geometries of [Bry]” and [15].
respectively, are

trigonal and tetrahedral

tetrahedral and wrigonal bipyramidal
tetrahedral and tetrahedral

. lincar and trigonal pyramidal

J‘.\.DJ_I'-.J-—

93 fAged ¥ ITEN HONGA (B,,H,,)’
AT &

I, closo - AT

2. ardehne - ITEAT

3. hrpo- G4AT

4. nide - GEAT



77.

78.

78.

Accordmg 10 Wade’s theory the anion
[Byal |1‘\J adopts

. close - structure

2. wrachno - structure

3. hypo - structure

4. mido - structure

A% W IHTha TIR 9o F U H W
PbR; [R = 2,6-CoH(2.6-'Pr:Ct )] F T
Tafaw dad TTaeT ¥

Y
7
:

\
?\m

Considering the incrt pair effect on lead, the
most probable structure of PbR, [R =
2.6-C,l1:{2.6— PF?C(,I'{ ) l IS

A
S
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79.

79.

80.

80.

EtMgBr & 3 deaat @ SbCl dr wiffar
v WRF X & ¥ SblF A& JeTAM, X
¥ F JouAW § NIRRT wWE Y TS

g, 3 WgEwr A Y fr @A ID-a"s'aEﬁ‘rar
g, Ored vl sh oot RofRdw o &

grar &) o= xqur v §, &

1. SbEtL TUT [Sh(LEYL,],

2. SL(EL,)Cl T {Sb(Et,)Cl],

3. SbEt; 3T [SbELBE,),

4. Sb(EU)Br, I4T [SHEL(1)(Br)],

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

1. Sblt; and [Sb(EOL],

Sb(Lt;)C] and [Sb(Et)Cl,

SbEt; and [ShELBr],

Sb(Et)Br; and [SbEL(I)}Br}],

4 led

FAA | & dFA! F HA FoH 11 F
35‘%”?* Fﬁmﬂ? (SN 3FF TN ¥ e
HEAF: Ieaerdl §)F AT

I In

(i) |Fe(m)- A) |[x>x*
profoporphyrin [X
[ii) | IMn(ET0)IC1, B) (&= FRI d->d

(i) | {Ce(IL0)ICl, <)

Tooe ofemifT d > d

O M > Lo geaht

T e E
1, (D)), (1)-(C) TAUT (iii)-(B)

2. (1)«D), (ii)-(B) T (iii)-(C)
3. (i)A), (1)-{(C) TUT (iii)-(D)
4. (i~{A), GD-(B) 931 (i-(C)

Match the complexes given tn column

1 with the electronic transitions (iainly
responsible for their colours) listed in column IT



r- L 0]

G Fe(D}-protoporphyrin 1X ({A) |x—» x*

(i) | [Me(ILO)CI, (D) lspinallowed d—s 7

[Gib) | G 0NICT, (€} |apinforhiddend yd
(1) |M--» L. charge transfer

81.

81,

82,

The correct answer is,

L (~(A), (i-(C) and (iii)-(B)
2. (1)-(Dy, (ti)-(B) and (iii)-(C)
3. (D-(A), (iD-(C) and (iii)-(D)
4. (i)-(A), (ii)(B) and (iii)~(C)

[(f(PhsPY,CY) ® 9fRIT C—H--Ir  agostic

AR & QA Sfafla s B

T E

A.'HNMR TQFeH & C—H WieT 357 $reg
A f&ws Far )

B. C—HF Ird &e707 9% oy &

C. IRTFCH & vy 3TT a7 TEAr &
i ws Srar &

e 37 ¥ ¥
1. Adurc 2. BAurc
3. ATUTB 4, C*Had

The following statements are given
regarding the agostic intcraction 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. vey in IR spectrum shifts to higher
wavenumber

The correct answer is/are

I, AandC 2.

3. Aand B

Band C
4. Conly

feafafaa - A [Mn(qs-g:p)(com, B. [Os(n*-
Cp)), C. [Ru(n’-Cp),] FUT D. [Fe(n’-Cp)y), &
¥ IfF OF Cp Wow FwAET oS
R g It § ae &

. DAUTA 2. baws

3. Caura 4, CTUTB

22

82.

83,

83.

84,

84,

8s.

Amongst the following: A, [Mn(nf’-
Cp)(COY], B. [Os(m*-Cp)y, C. [Ru(n’-Cp),|
and D, [Fe(n*Cp)), the compounds with
most shiclded and deshielded Cp protons
respectively, are

i. Dand A 2.
3. Cand A 4,

Dand B
Cand B

ORI FEERU  [RulCYCO)y), [Os(C)COY;s)

TAT [Rus(CXCO),] & s #r Fe T

AT 6, 5 U 5 §| 34 G § fav
qﬁmﬂnﬁﬁmﬁmm

1. ¢loso, nido AT nido

2. closo, nido TT arachne
3. arachno, close T wido
4

. arachna, nido TUT closo

Total number of vertices in metal clusters
[Rug(CHCO)9], [Oss(CYCOY4) and
[Rus(C)(CO)y4] are 6, 5 and 5, respectively.
The predicted structures of these complexes,
respectively, are

t. closo, nido and nido

2. closo, nido and arachno

3. arachno, closo and nido

4. arachno, nido and closo

FFAT KACHCN)G| (A). K[Fe(CN)q] (B),
Ks[Co{CN),] (C), TUT K [Mn{CN),] (D), § &
3ot a1 tew fawwer ganfag 2, @ ¥
. A BIATC 2. B,CAUD
3. ATUID 4. BAWIC

Among the complexes, Ka[Cr(CN})s] (A).
Ku[Fe(CN)g| (B), K3[Co(CN)4] (C), and
Ka[Mn{CN),] (D), Jahn-Teller distortion is
expected in

I. A,Band C

2. B.CandD
3. Aand D 4,

Band C

AF T Ar—R (AT Ieare) F aafE
aaA wes ¢, o9



85.

86.

86.

87.

23

Ph
ph\Pf 87.
\ /Ar
A /Pd\R
p
v
PR \Ph
1. R=CH, 2. R=CH,Ph
3. R= CH:COPh 4. R = Ci IECF.‘,

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

Y}

pr” \ 88,

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

R == CI1,Ph
R = CH,CF3

Il AT & uhha wuw # ug
yat f T wewr qwr Redm &
wFfod sfAsare swealt Hr dwwm wAw
1. 2cuaure 2.

3. 2Cu qUr6 4, Fe* dYr3

The total number of metal ions and the
number of coordinated imidarole units of
histidine in the active site of oxy-hcmocyanin,
respectively, are

1, 2Cu* and 6 2.
3. 2Cu’ and 6 4,  Fe

2F¢® and §

FoA A H § mR 1,0, F FAg ACIF
# Gt & FwR OB A X wd

MNFHEHOVIIIIT & fﬂ?-nsir
A 1L,O,#Y B 3y ]
|
|

@ [VefC N)al‘ > TR
(b) [F{CNI > [FCN) -
(c) MnOQy —Mn™

(d) Moty Mot

L. 3 ¥ 3T
n. eny 3% medasror
. 3FET F/ AT
V. BT 3T So=asy

T I ¢

I, [ ={ay; 1 — (b Il —{c); IV —(d)
2. [~ (b); 1l = (d) 11 — (c): IV — ()
3. T—(ch H—-(@x Il -{b). [V~ (a)
4. 1= (dy; 1= (a); L - {€); IV — (b)

2Fc T S 88.

> and 3 89.

Match the action of H:0-» in aqueous
medium  given in column A with the
oxidation/ reduction listed in column B

| Aiactionol 11,0,

actu ) l-l-:-lypcal'waptinn
1. Oxidationinacid

(2) [FACN), - —> [FACN)g 1

I, Oxidationinbake  |()[FACN)[$ > [Fe(CN),
il Reduclioninacid  [{c) Mn0), »Mn*
ilV Reductioninbase  1{d)Mn?* > Mn*

The correct answer is
I T—(ay Il - (b) lIT = (c): IV —{d)

2. 1= (b)), I —(d); L1} (c); IV — (a)
3.1 (e) 1 —{d);, 1T —(b); IV ~ (a)
4. 1 ~(d); = (a) Ul = (c) [V - (b)

UF HEA H U IS M F 3Oafdd w9
NMR ®fFa &) RSN W A FH Th
EPR f@7aer gar faad AT g, =22 W g, =
20 & A\ SR wegfad F1 3gaw g5e &

o for & a8 frar o gward, mE
I, Zn 2. Sn
3. Cu 4, TFe¢

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

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

1. Zn 2. Sn

3. Cu 4. Te

A% 3efRe e @ &9 3o &
FATH FIEN ¥, TE €
SN

P CH
<\\ \\/ 3

/ “CH,
F"/\Ph

A

CH
I He”

1

CH,

CHy
3 H;;C/\/
CHy

H3C CHs



89. The least probable product from A on
reductive elimination is

Pt
Ph\ Y

P\M/\/CH;.,
<7 NCH,
Ph/ \ph
A

CHy
l. HaC/\‘/

e

3

(9]

H3C CHa

90. fawfdf@a ¥Aframat & aa H A
affTe ¥
(i) 2H,0 + Ca — Ca’ + 201  +IL
(ii) nH0 + Cl - [CI(H0),|
(i) 61,0 + Mg™ — [Mg( 0}
(iv} 2H,O + 2F, - 3F « O,

vl AR 7 S B Wl wfeer ¥

[ (i) HTFERRSE, (j1) 3F (i) 8 TG (iv)
IUAraE

2. (i) TR, (ii) 8T, (iii) 3T @ (iv)

HIaH

() 3FE, (i) ITFHIER, (iif) ITTLF Tur

{iv) BIX

4. (1) &, (i) HIEIF, (iii) FEEeRE aur
(iv) 8T

[P

90. Water plays different roles in the following
reactions,
(i) 2H,0 + Ca - Ca™ +20IF + I,
(i) nthLO + CI - [CHLLO),]
(iii) 6H:0 + Mg’ —» [Ma(H,0)
(iv) 2,0 + 2F; > 4HF + 0O,

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

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

3. (i) acid, (it} oxidant, (iii) reductant and
(iv) basc

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

91, AR & TS A # p—) & 39fRyT o g
7 YT & v Tafafea # @ o9 a8
T geiar &

Ph
Pt—I|| 1.32 A
Ph3P/
Ph

1. M(o) -» L{a) Tl M(m)y — Lix*)
i} -> M(r) T L{1) = M(1)

o Lim) - M{n) O Lic) - M{xn)

4. L(x) > M(c) FUT M(1) — L(n*)

1J

[FS)

91. With respect to o and @ bonding in Pt—{]| in
the structure given below, which of the
following represent the correct bonding

Ph

Ph3P C
3 >Pt*||| 132 A
C

\

Ph
. M{o) --» L{c) and M{xn) - L{(n*)
. L{6) = M(n) and L{n) - M(n)
- L{n) —» M(n) and [ () - M(n)
[{(n) = M(c) and M(x) - L(n*)

PhsP

Aol b —

92. FHA (I'e(phen)(NCS),) (phen = 1,10-
phenanthroline) 9T fafamT afArwerer gofar
¥ gEF 250U 150 K W CFSE T iy B,
FHT:

1. 044,490 BMJYT24 A, 0.00 BM
244,290 BMAT0.3 4, 1.77 BM
244,000 BMTUT0.4 A, 4.90 BM
1.2, 4.90 BM AUT 2.4 4_, 0.00 BM

ey b2

+



92. The complex [Fe(phen);(NCS),| (phea = [,10-

93.

93.

94.

1EC—=—Et « COy S

phenanthroline) shows spin cross-over
behaviour, CFSE and pgyat 250 and 150 K.
respectively arc:

1.044,490 BM and 2.4 4, 0.00 BM
2.244,290BMand 04 4, 1.77 BM

3. 244,000 BMand 0.4 4,490 13M

4. 1.24,.490BMand 2.4 4, 0.00 BM

QA & v e syl W R

AT

A, U0y €7 38T U0, it 7% ggatar 4
AT B &

B. U & U;0,, FaiOs Torlt 3msarss &

C. [UO(NO)AH,0):] 41O F U &1 waway
& G b

D. U0, s &

|EY FUA F AR B

[. ABEIND 2.

3. B,CAWD 4,

ACTUTD
ABawC

Consider the fotlowing statements with

respecl to uranium

A. UO, disproportionates more casily
than UO:"'

B. UsOq is ils most stable oxide o U
C. Coordination number of U in
lUO:(N()q)g(HgOh}4I ]]0 IS 8iX

D. U0~ is lincar

The correct sct of statements is
. A,Band D 2.
3, B.Cand D 4.

A.Cand D
ABand C

Et

Et Et
{RAP1NICLE- evclocciadene) . Ry

|

Et O |83

IRFT TR F B Feafaf@d syt

HaFla @ wa

A Ni(PR: ) { [ 5-cyclooctadiene) & CO,
TR FAT &

B. CO, & foraerT g &

25

94,

1Et—==-Et  COy

c. Et
e Jel ¢

I, AU 2. BAOwcC
3. CdUrA 4. A.BRNC

Et &7 forde= g g

LRS- eychsactinhione)

For the above conversion, which of the

following statements are correet’?

A, CO; combines with N#(PR)- {1.5-
eyclooctadienc)

B. Inscrtion of CO- occurs

C. Insertion of Et—=—="Et 1akes placc

The correct answer is
I. Aand B 2.
3, Cand A 4,

Band C
A, Band C

(NHL)[CeNOs) | () & forr faafaf@s

Fell X fdAR HrfiT

A.Ce i TH=TT TEA 12 &

B. 7 3Taradg &

C. 7 U InFEEor JfdeE ¥

D.Z& & ph,po I wF Foe & &
o Ed Co 1 gReay & 10 &

TE HUT §

. A BFUTC 2.

3. B.CAUD 4,

B,ATUTD
ACaarD

Consider the lollowing statements for
(NTE )] Ce(NQa)e) (Z)

A. Coordination number of Ce is 12

[3. 7. is paramagnetic

C. 7. is an oxidising agent

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

The correct stitements are

. A/BandC 2.

3. BLCand D 4.

B.Aand D
A Cand D



96. fr=faf@a Aot ¥ 79 F 397

HET 3791 &
1.i. SOCH,,
HOLC ii. NaN3, MeOH
0] 2. t-BuOK
3. Hy0"
2.

HO,C -« Q‘:f

Hozc

The major product formed in the foltowing
reaction sequence is

(PN )

96.

1. 1. 80OCl,,
i, NaN,, MeOH

H02 L
2. t-BuQK
HO,C - ‘

3. Hy0*
HOLC

L]

T

97, fﬁmﬁ@ammmﬁﬂwmA
aur BE

97.

26

R
R=CH R=Me
A
NaNH, NaNH,
NH, (I NH, (I
s Br a (D
Me
o AW
1. a= = o= | S r‘~¢-.|
N e A,
N, N, HH
(e
™ Me
e
2. a= | CERE
\]/ »
NH, NH;,
oH Me
OH !
T G
Tz T I O
NH, T NA NH; NHz
1.1 (11
OH Me
e -
A, NH,
The major products A and B in the following
reaction sequence are
R
R=0H R =Me
A _— B
NaNH, NaNH,
NH, {I NH; (I
3{) Br a (1)
OH /Te\ Me
1, 8= SO RE
P ’ LN
NH, Nh, NH
(1)
OH Me
2. 4- © ° i
-
NH, NH
:OH ?H Me
3. a= @ e B= .S
7~ S S
NH, NH NH,



98. ﬁmﬁﬁaaﬁ%#mg@m%

AcO p-TsNH-NH,
AcOH

NaBH,CN
2.
Aco\i i
4,
AcO
Aco\i
|

98. The major product formed in the following

reaction is
AcO p-TsNH-NH,
AcOH
@]
NaBH;CN

1 2.

AcO >
3 4,

AcO
AcO

99. fefafea sfafrar &7 & gEg 309 A
aur BE

s} Q
| + —-—
CO,E -
HzN\)\ EtO;C'JJ\" 2t "

N CO3H
A= 0 = 2
1.4 KN\g\cozet ? IN&COQH
H H
COH \ CO.H
2. A= f‘\L B= /
N’ COzEt N
H H
CO,Et COH
3as L6 e S
N~ TCOH N
H H
CO,Et
A= E_\L B= 2\
4. N~ TCOzH N)
H H

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

ag. KOH A agq. KOH

o o
| + 1 [
o AL E:oz,c’J\/co’Et n

reflux

CO,H CO,H
1. A= z’ \g\ B= z &
N TCO,E N~ COH
H

H
COH \ Lo
2ae LS el
N COgEt N’
H H
CO,E CO,H
3ae U, o U
N~ COzH N
H H
? CO,Et
4. A= /N&CC@H B= zh}
H H
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100. Frmfafae sfffrar & o geu semg ¥

0.5 equiv. PhC(Me),O0H
= 1.0 equiv. TH{OPr),
OH -

OMe 1.2 squiv. (-)-DIPT
CH,Cl,, 220 °C

L D R
1. A= | 2 i 8= oM o
OH S e = 0Me
o]
2 Ax :;5\“,."\\.../‘}\\:: - //“‘\m
OH ~FOMe ~F T OMe
01,'.
oH L OMB © 'OMe
on -
4. A= 7 B= i
0OH | i OMe OH OMe

100. The major products formed in the foliowing
reaction are

0.5 equiv. PhC(Me),O0H

o 1.0 eguiv. TIO'Pr),
Ol T
H CMe 1.2 equiv. (-)-DIPT
CH,Cl,, -20°C
C, S
1. A= " B= sy I
oH +. Oe OH C OMe
O o
T i ¥
2 a= © B= M '
OH N OH e
~F T ome OMe
. _ PP
3 A ./“\,/\ I/-‘._a‘_! 8= L |
- CH S
aH "%OME OMe
o, - -
4 A= ?‘\/“‘-TI/'“Q ; B= //\I; N ‘u
OoH \"“??\“OM o oM

101.

| FHH 391G 2-Fe HROTARE- 3oy 3

IR 3w & mede memad s 2

FHHN 309 2-Fe I RET-3-0fer &

3R 3B # e Fegdt @@ &

3. 9 3 2-gEgerdifawieaares &
3R rfdferar 3 deomsw St menadt
AT &

4. 3¥ IoUE 2-EEgEdiREReAET & qur
yfAfR f dwa-ReeT Brafafr &

(1%}

The correct statement about the following
reaction is
o
BI"2
[ = NH,
. NaQOH
N °F

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

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

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

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

102, fsfof@e sfefmn & sevewt a7 3curg 2

Pd(OAC]z

@/\Oj‘i PPh,, EtsN
CH4CN
N Ph 3
H
I
Ph
b
N
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5]
=
L
=
[

1. A= Me\///-\/l\v,CHO Bx Me .o~ ,--l Ny
no L b
N
Q) l\-l"lc ?\e
= Me . . cHO = Me 1
H 2.4 . | . B 1
Me Me
D
Me Me
\O\/\ . 3. A= MEW“VCHO B= Me \//’\/Lv’““t:/\,ﬂ
N° Ph Me Me
Ac
Me Me
4 a=z Mo V' oo g Me . L
1 B . . N . Me Me
102. The major product formed in the following
reaction is
Pd(OAC), 103. The major products A and B formed in the
PPh3 EtaN - .
loltowing reactions are
N> p CH;;CN
G ®
1 MQCMB KH A Br Phap\/‘\/ o
Ph HO = M THF n-Buls
N e 1B-crrc;wn—6 aec
N
Me te
1. a= Me__.5__J. _CHG B= e
2 O
e Y

H
3 MJ\"V J”i
Ph 3 A= Me o . JCHOQ H= Me. o~ L -
H N[f e fie
CE) Me e
H 4 a= Me U o go wme f
4 !;'!e Me
HO -
104, =fafEa AfAfFad & 3v9e=7 g arer
N Ph HET 3G A TdT B ¥
Ac
PR 3R F 3ere I _uns 0y OME 1,0
: : [ ! 2, -H;
103 SRS e arel /}ij ii. allyt bromide A 2. ethanalic KOH

AT 31 AT BE
o

] 53] =
A B . 4
HO™ ™ e THF n-BuLi \/H\K

1B-crr<:wn-6 0°C




0
0 i
2. A= \/ﬁ Ba OH
Me
0
° i
LN OH
-
\

4. A= “\/’)\
/J\/’I

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

o] o 1. PdCl,, CuC!
i L, NH3 (l) Oz, DMF'Hzo
i, allyl bromide 2. ethanolic KOH
8]
1 VA= Ry B= 0= 4
A
O
o i
2.A= X

\/\H\ - ?&{OH

Me
O
i
Me
%qcm
H I
105. v @it ot Rmfafaa cieeh
RS Zeffar &
IR (em™): 1680
'H NMR (CDCl3): § 7.66 (m, 1), 7.60 (m, 1E1),
7.10 (i, 1H), 2.50 (s, 3H)

PCNMR (CDCl): 5 190, 144, 134, 132, 128, 28
m/z (L1): 126 (M, 100%), 128 (M'+2, 4.9%)

8 i & g ¥

B=
p= ©

30

B

| 2
OAc 7R
3 4.
Q}\cozr«ne @\(
0

105. An organic compound shows fotlowing
spectral data:
IR (em™): 1680
'HNMR (CDCl3): 8 7.66 (m. 1H), 7.60 (m,
[FD), 7.10 (m, 1H), 2.50 (s, 3H)
HCNMR (CDCIL): 8 190, 144, 134, 132, 128,
28
m/z (EI): 126 (M', 100%), 128 (M"+2, 4.9%)
The structure of the compound is

l. 2.

OAc

s

)

3 4.
() (S~
o~ “CO;Me S
0
106. AFIfRfET FOEReT & wardr w1 & Ao
T ¥ @ ¥

0

G/COZME

1. i. a) NaOMe, Mcl; b) NaCl, ?am DMSO, 160 °C:
ii. a) LDA, -78 °C, TMSCI; b) +-BuCl, TiCl,, 50°C
I 2) NaOMe, Met; b) Seftd NaOH @eqea1d HCl,
T .
ii. a) CuN, TMSCI, rt; b) 1-BuCl, TiCl,, 50 °C
. i. LDA, -BuCl; ii. LDA. Mel; iii. ol NaOH
9 1IC!, |
. 1.a) NaCl, /e DMSO, 160 °C; b) NaH, -BuCl
ii. a) ATAIENA, ', b) Mel dFqeTI@  H,0°

/N

o
5
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106. The correct set of reagents to elfect the
following transformation is
O O
CQO,Me

L. i. a) NaOMc, Mcl; b) NaCl, wet DMSQO, 160 °C:

ii. a) LDA, -78 °C, TMSCE; b) -BuCl, TiCly,
50°C
. L.a) NaOMe, Mcl; b} aq. NaOH then HCL,
heat
ii. a) EtaN, TMSCI. it; b} -BuCl, TiCl,. 50 °C
3. i. LDA, -BuCl: ii. LDA, Mel; iii. ag. NaOH
then HCH, heat
4, i, a) NaCl, wet DMSO, 160 °C: b) Nall,
-BuCl
it. a) marpholine, H

FJ

" b) Mcl then H;O°

107. famafefla #fafra & semafdat (A g
[B] Fr HEY TR B
MNH; O

(\\' POCE
N’I*o e
= O
Cl
(1 £ G

OP(O)CI, N">ps
hooo
% =
2.a= Q . Lo, o
PC)Cl; P({O)CI,
S
O >
- le -
3.a= N omoe, B L
) N el
H
A= Sy °n W
P{O)Cly H 0

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

-
(l POCI;
N0

H

S/M5CRS/15—1AH—3A

(\1
NZ N en
H

~ S 5]
| c® | o @
= ®/ = ¢} -
1.4 “opEcl,  © N/)\F\C'
| [l o]
H H O
S A ©
2.A= '“|~\ ]\ B= L0 “
A= NS0 = o
P(O)Cl, P(O)CH;
ST
3.a= oroe, 8= L
N” )
H
N Xy O
4 a= ﬂ\ B= Lo " o]
AT o T ONTR
P(O)CI, H O

108. fararfRf@a ¥frar &7 & T 7t
H TG A TUT HEF 3c9€ B E

0 A o 0 H,N-NH,
_ . B
ElOzC)k Etochl\-/tK
‘ {
LA B= /
1. A: LiIHMDS, AcCl Etozc’qﬂ
H
HOLE f B= J"A\(
2. A:n-BuLi, AcCt EtOQC/(N'N
H
OH
3. A: LIHMDS, AcOE! B= S
“::N,N
CH
H
4. A:n-Buli, AcOEt B= A o
% N
N
108. The correct reagent combination A and the

major product B in the following reaction
sequence are

A O 0
EwO,C

HoN-NH,

Q
El()zc/!.k



1. A: LIHMDS, AcCl B

2. A:n-Buli, AcCl B

3. A: LIHMDS, AcOEL B

4. A:n-BuLi, AcOEt B

109. FFAfaRlE Hfafen wa @1 Fed e

NHAG

32

Br |
)\cone
R
N Pe(OAC),

s PPhg, Etyh

COsMe
AcHN™ ™= s

CH

A
N
Ts
2,
COMe

AcHN " -
N
N
¥

3.
002 Me
\ —
NHAC
N
N
Ts
4,
OH
CO,Me
-
NHAc
A\
N

=
\
Ts

169. The major product of the following reaction
k¥ sequence is
EtO2C™ Sy NHAc on
H Br A
m COMe Sz
N N Pd(OA), PA(OAC),
EtO,C >y N Ts  PPhaELN PPhs, EtsN
H
OH 1.
2 OH CO.Me OH
SN ACHN o
CH
2 OH !:
SyN Ts
2.
COzMe
X
OH AcHN -
Z N\
Pd{OAC), N
PPhy, Et;N Ts
3.
CO,Me
\ —
NHACc
N
N
Ts
4,
GH
CO,Me
\ ——
NHAC
N
N
Ts

llo.mamﬁmﬁmgmm%

Q
Cp._ A, Me
O /Ti\ AL
A Co ¢ Me
H b pyriding, toluene, - 40 °C
PhMeZSi\/(\COOE‘

. /’Mﬂh_. _

8/15 CRS/115—1AH—3B



110,

PhMe,Si
EtCOC
2.
O
PhMe,Si
EtOOCT \_ ¢
O
3.
@]
PhMe,Sir..
Et0OC”: ¢
© —Q
4,
The major product farmed in the following
reaction is
0 C M
D, Me
o /Ti/\‘AI_
y cp ol Me
H o pyriding, toluene, - 40 °C-

PhMe;Si\/;‘COOE‘

PhMe,Si
Eto0C"

O,

33

PhMBzSI tha,

Et00C” -

111, il gl w7 & 3o g6
3T AT BE

8] i. PhMgBr
NaOEt

Cul A
Me ii. Hy0* Br,

° ;
e aiiotay
Ph Ph

0
2. A= Q;“‘J\Me B= CfLCHzBr
Ph Ph
i
"L
Ph

O

O

\[ Br
oA O\ J\Me B= -"‘“\Me

Ph FPh

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

o) i. PhMgBr

Cul . Naoet
Me ii. HyO* Br,
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0 :
1. A= Me B-= “CH,Br 1.
L e
Ph Ph

0

3,
O
40 BFIO Me
3. A= L’r‘l\ne B= > Me o
Ph Ph
? a0 113, RA=RfET & @ seea B dwvomr
4. A= O:‘LMQ 8= S YA W, aw
Ph Ph 1.
H H
112, Refafaa afffra & s AGY 3c91C & O\/jo
O g -
hv, acetone H A

H H
3.
E'E H H
ROH
4.
f H H
\©< H o A
112. The major product formed in the following 113. The hydrocarbon among the following having
reaction is contormatlonally lacked chair-boat-chair form
is
Wi |
hv, acetone - H H
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H H 0 1. {Boc)p0, pyridine
: HO -~
NH, 2, TBSCI, Imidazole

3. LIAH(Ot-Bu),

; H H EtOH, -78 °C
H H [
gl TBso’\l/[\/\
4. NHBoc
H M 2. on
H R NHTBS
3.
OH
114.%:?%%33{‘@7@:&7@#%@@ TBSO/\‘/\/\
3WE B NHBoc
4.

O 1. (Boc), O, pyridine OH
2. TBSCI, Imidazole
NH '
2 3. LIAIH(Ot-Bu), NHTBS
EtOH, -78 °C

I 115, farafafaa afffear w77 & ey 5o
OH
Me

TBSO/\‘/[\/\“ ? N, hv, }—:;cmps

NHBoc = Me
=

e

CH
BocO/\l/'\/\\
NHTBS 1.

vycor filter
CICH,CH,CI, 80 °C

"

QH

TBSO
NHBoc

QH

BocO/\l/\/\ Me.. _Me
NHTBS

o) OTIPS
114. The major product formed in the following ‘

reaction sequence is O‘



3.
Me Me
I-!Oi i' iOTIPS
4,
Me Me
HO OTIPS

115. The major product in the following reaction

sequence is
Me

hy, >—50T|ps

Me

vycor filter
CICH;CH,CI, 80 °C

1.

2,

Me Me

O ‘ OTIPS
3.

36

Me

Me

HO QTIPS

116, afafaa wealRs =7 § A gur B &Y

Eard §

@ 1. PhyP=CHCO,Me 1 LiAdH,
Ac0 N A oo  Zhem 0
-:__‘.\\_\_‘_ 0 P .\
; C 2Me
1. A= /\‘/N B= N\/)
| I
0 OAc o)
H o
AT H o
2. A={ N_ "COMe o g. .V
K( — ; CCHLOH
b \.\‘. N .
o]
o H 9 H
c ,
3. a< AT S N e
. A= L B=
H L H o
Me0,& HOM,C
H
_\/%\ \ \L
4. A= Q(wa“‘cozm LS
1 o]

0

116. Structures of A and B in the following synthetic

sequence are -

o
Aco/“ﬁ’d\/\/\cm

1. A= (\T/ ~
}
o OAc
M
v
2. A= N. s "COMe
o

- "'{q\*COZMe

1 PhyP=CHCO,Me R 1. LiAIH,
2, heat ii. Hy0*

S
B= QNq>



o o
H If H
Me.,
3. ap= AcO NJ\/\L"“‘ B e N’\/\L’\
H | H [
Me0,C HOH,C

N

Ho e H =
C‘r:/\*cozrwe B= Lf_r\ }C“zo“

o

117, BPieiaa sfffar F wra AB.C

(Rfrea FreeT R ) F
O E OO O

heat

2. 12

i:
1: 4. 321

1. P21

3. 2:]

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

NBS

AIBN

O O O
1. 1:1:1 2. 1:2:1
3. 2:0:1 4. 3:2:1

118. Pafafla areRs #7 & 767 309 H

e E
CO;Me 1. Cul
o T —_—
/L/\ML 2. 560,
e

Nz

H,
H“ COZMe
HO Me, H'.
CO,Me

H

37

HOMe ",
/j\\/‘z\o@\
H CO,Me
HO
Me H
AN
H CO,Me

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

COzMe 1. Cul
)\/\)\\/\)\\L 2 Se0,
\Nz
H,
Me :
HO\)\\/\\}@\
H CO,Me
2,
HO Me’ Hl_
M
H CO,Me

x o'
g CO,Me
2
H CO;Me

119. Al e ) femfofia s
FH F I BT IE §

1. Brz
2. NaOEt, EtOH

O 3. KOH, EtOH



1.
3.

: 2.
4,
2
HO

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

OEt

1. Brz
2. NaOEt, EtOH

O 3. KOH, EtOH

|

CO,H

3 4,
s
OEt

120. THTIC: A TAETT A TUT BH DMF
NaN, & @1y o faar oram & | Rsiffag
A ¥R 3o §

38

120.

121,

121.

O,NME; (INMEQ O’NMEZ QNMG-‘,
“Br Br My N,
A B c ]

l. AUHRIT: A DAY By UG C

& ¥

AXRRRE By caur B yaera Y C

&ar g

A VBRI AT C auT 8 AR Fsor ¢

&ar &

4. ATERI: AT D I B IDAF BAaor b
& ¥

I~

(V5]

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

from the following is
O’NMEZ aNME: O’NMBQ O:NME;
“Br Br ."Na Ny
A B c D

I. A gives optically pure D and B gives
optically purc 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 I,

U ZATAEF 37 & anfoaw anfiea @
Hﬂw&r&%%ﬂrﬂmtsmmtﬁréﬁm
SEP Aol Fael oer §| nfiea &

l. o PR
3. & 4. ¢

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



lzz‘ﬁéﬁﬁﬁclnmmmm

JEsAg fregor & e §

’Ild E 8C1. 3C1 ﬁS.[ 6ﬁd
Al 1 | | [ X ey™er?
A1 ] ] -1 -1
E {2[-1 (2 Jo [0 [27x-
L x2y”
To[3]0 [-r |1 ]2 TR.R,
R,
[-|3|0 -1 -1 | X, ¥, 7,
Xy, ¥7,
ZX
1. E+A, 2. E+A,
3. T, 4. T,
122, 1R active normal modes of methane belong to

123.

123.

124.

the irreducible representation:

Td E SC‘; 3C2 65; éﬂ‘d
Al s T s
A |1 | | i 1 |-
E(2]-1 ]2 o [0 |27x%
YN
T3 foe -0 [t |5l TRUR,.
R,
T3]0 -1 |-t |1 XV, 2,
XYy, ¥,
X
I. E+ Ay 2. E+ A,
3. T, 4. T,
frafaf@a # & aafaa dex i
1. CH 2. CHCI
3. CH, (1, 4, CCl,
The symmetric rotor among the following is
. CH, 2. CiLCl
3. CH)Cly 4, CCl,
Hawr "N & FqFdT g FAT 5.6 qW

0.40 gl Tfg NMR WA & grad o
T YER mEftud v I & odew
H IAAE 700 MHz 9T g, @F N &
FIARZ g

1. 1750 MHz 2.
3. 125 Mllz 4,

700 MH=z
50 MHz2

124. The nuclear g-factors of 'H and "“N are 5.6
and 0.40 respectively. If the magnetic ficld in
an NMR spectrometer is set such that the
proton resonates at 700 MHz, the "N nucleus
would resonate at
[. 1750 Mliz 2.
3. 125 MHz 4,

700 MHz
50 MHz

125. gfauarers Hopait #r forawan daear 7
faosa FATHT I fow Feefad
aFe ¥ far o g%ar B, ag ¥
|. ATZwRT Fugfadr

3OFT TAFgiAaT

UV-3eT waefah

. UFRY WEgAdy

)

Led

=N

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

126. 3owgia® Remd 15%25'3s' & Be Y quR

Ieaford darar & R{v 92 e §
1. 78, 2. s,
3. 's, 4. 8,

126. The term symbol for the first excited state of
Re with the clectronic configuration 1572s'3s!
is
L. 'S, 2.8
3.'S, 4. S,

127. farafafaa st F @ Fia-ar ey
1. T AR U JFATHT TR o 2l
2. FolFgfi® QT Baw Y Tored RO @
fosfaa e vl
Folel AR wer v 3w fous e
% T qar B
4, FET ERIUE UI3el & Haaed g
T 9Tl FAT

[¥3]



127.

128.

128.

129,

129,

Which of the following statements is

INCORRECT?

1. 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

TF FO H WUA Icafera  sEEr Ak
g sae 9 S & sav Fr gemr
HIfST I e @fAT & () 1-d T F (A
(i) 2-d qTFF A (A,) TUT (i) 3-d TFF F(A)
AR AST % v s=g $Hr T §AnT
g Jt at F FAT AT AL AT ALH
[qLT TE HEY

l. A|}AE>A3 2,
3. A AT A 3,

A| = A Ay
As> A > &y

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

l. Ag - ﬂgb A; 2.
3. A= Ay A 4.

A= A= 1.'\3
A:; > /.\| > f\;

1-d 3T Ea% aT T & a1, '
({x}) FUT TAM ((py) #W & 3w 7= F
faw @ 2 B)

. {(xy#0TUT (p)# 0

. () =0T (p) £ 0

LA =0T (Y =0

{04 0TEd (p)y =0

|18

S el

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

. {xy#0and {p)2 0

2.0=0but{p)#0

40

3. x)=0and(p)=0
4. (x;#0but{p)=10

130. FHGCET [x, [x, p,}] & AT &)

l. ifx 2. —ih
3. ih 4, 0

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

1. ifx 2. —ih
3. ih 4, 0

131 AT Chg) + 2H,0(g) = COxg) +

4Hy(g) TAT COg) + I,O(g) = CONg)+ Hof) &
fv @ fars #Rw K, 9w K, 3
HRIFAT Chiyg) + 1L0(g) = CO(g) + 3HAp) &F
forr R &1

1. KK, 2,

3. Ki/K; 4.

Ki-K,
KE_KI

131. The equilibrium constants for the reactions

CHy(g) + 211:0(g) = COx(g) + 4Hy(g) and
CO(g) + HxXg) = CO»(g)+ Hafg) are K, and
Ky, tespectively, The equilibrium constant for
the reaction CHy(g) + [,0(g) = CO(g) +
(g is

l. K| " Kg 2
3. K/Ks 4,

Ki-K;
Ki-K,

132.729 & i gu fr fEar F v few &

yifd X faar fifSe) ™ A9 ey
v AS (B0 fores qara & ol $ ag ¥

AT, V)

Adiabatic
process

L
-~

C(Ty Vy)

B (T, V,)

A
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I. R Ini—‘ 2. R ]nli 134. According to ftransition statc theory, the
Vz Vll temperature-dependence  of  pre-exponential
5. R IHW 4. Rln v, factor (A) for a reaction between a linear and

a non-lincar molecule, that forms products

132. Consider the progress of a system along the through a non-lincar transition state, is given

path shown in the figure. AS (B—C) for onc by e 2

molc of an ideal gas ts then given by L. ,I‘ _ 2, T 13

CT M 4, T™

A [T]c Vl} . .
135.3mafs wigar (n& fov X fAaas & &

Adiabatic Iog% = -4 x 0.51(N? | Prafaf@a

process

P HRTETI F & T IT0F w7
HTEIOT FLr B7
C{T, V) B (T V) . S0, 4 1 .
y 2. Co(NH3)Br* « OH
T T 4. 14" +Br + ”3()3
[. RIn=2 2. Rin2
T:I ]1
Va i
3. Rln v, 4. Rln v, 135. For a given tonic strength, () rate of reaction
is given by
133. fRaor & daew gwr A Qg 9 dey IGE% = —4 x 0.51{1)"/%. Which of the
et arell IvATAS: gafemtor B following reactions follows the above
I, fea-gergiees THIHOT cquation?
l. S04 ¢ |
2. foew-gew mehaeor 2. Co(NH:):BrY + Ol
3. S[o-UHET GHEIOT 3. CH;COOQCH; + QI
4. H -+ Br + 11L0Os

S

133.A thermodynamic equation that relates he
chemical potential to the composition of a 136. 7% Fe W B e sffma

mixture is known as ‘ | T T
1. Gibbs-Helmholtz equation Iy + ——§e— G m— — G §——
2. Gibbs-Duhem equation

3. Joule-Thomson equation

4. Debye-HMiickel cquation ||" ||" dow T ‘

g g 5§ +H

134 FhR0T 3@ e & HaeR, o Has

aw NfaE 3y & Few wPfEaw Gwy * T, 1, & 7T &9 T & TAEAE §
3cue, Uw W@ dEHer e § g Lo Hal & 2, LM, &
BT €, & AU vF @y quiE f ETEN AR 4. UL &
ov feiRar 24 ¥
LTH A A -

3.T*® 4000 R



136. For a reaction on a surface

| 1]
Ha + §—§— === —§—5—
H H T
|
_é_s|_ slow &4 + H

At low pressure of Ha, the ratc is proportional

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

137. fagge Temafas da & faea & Re ag w

foralar &
1. AG/aFT 2. AHmMF
3. AS/F 4, AS/FT

137. The temperaturc-dependence of an
clectrochemical cell potential is
I. AG/nFT 2. AH/mE

3. AS/nF 4. AS/nFT

138. v g Ty & v vesor [T
AT (OF T ¥ = Ave' 139 3ittag =t

g For @l (x Necaw= SEas H
. BLT 2, BKT?
3. kT/B 4. kKI/n?

138. The single-particle partition function (1) for a
certain sysiem has the form = AVe™. The
average energy per particle will then be (k is
the Boltzman constant)

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

Bk’l'i

kT/B?

139.decaane gaor # 3y delvw &
TR el & @ 5w & @ s
Bl : (N = &9 Y F7 FEam (< & For
[N ®a), a8 &

NI & f T gfaeardgsT

PN R F wfaeurs

InND & 3 gfdsae=

MNY & (N &1 giaeya

o

=

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 7 by /NI

Replace f by #In(N!)

Replace Y by fIn(N")

BN =

140. T yerrmarafas wfafear & Heafataa

AT HATR qFF o &
K|

C4H10 t ]-lv.-_"-‘—;‘—_h-' zcll IS
-1

k
Cabls + Cylly ——wm Cably + ol

afE RN g A gy 7 % A wet
HATFLT 2T FeTah &

L. I&

1 &

3. HCH| &

4. IY2[CyH,, V2 &

I

149. In a photochemical reaction, radicals are

formed according to the cquation
k
CiH g+ hy === 2C5Hls
-1

k
Callg + Cylly ——=CyHg + C,H,

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

11

2. j1/2

3. 1G4 Hyo]

4. 1V2[C4Hy0]1/2

HLT& 990 37 & 99d 80 (MOH) ¥ TTaiehal-
Wﬁmﬁmmﬁ%
d% s frae Rarh § #0ifs

. 9 & s gar g

2. 8IR &Y gear g ¥



141,

142.

142,

143.

143.

3. dafa & H & gfoeus o nf3 &
M* & gl &
4. WFA F ITERROT QT ¥

Conductometric titration of a strong acid with

a strong alkali (MOM) shows lincar fall of

conductance up to neutralization point because

of

[. formation of water

2. increase in alkali concentration

3. fastermoving H* being replaced by slower
moving M*

4. neutralization ol acid

gt A foew & wirear sase afy
fomnt & taa 77 & (a) 10 (b) 50 FoT
() 100 |

I, (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

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

1. (2} 0.99, (b) 0.98. (¢) 0.90

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

3. (2) 0.90, (b) 0.98, (¢} 0.99

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

gafateh Fiaes fir Fawar fums §

1. fe-faars dedearet § amstaew
A&y T

2. HIAEE Folt F JI3AT AT F

3. FeEH FOT F Baras F wfadwar =

4. gfaealy FraEd Fof & Ay faw daga
gicreRdoT &7

The stability of a lyophobic colloid is the

consequence of

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

2. Brownian motion ol the colloidal particles

3. insolubility of colloidal particles in salvent

4. electrostatic repulsion among double-
layered colloidal particles

43

144,

144,

145.

THifew 3 & 3Fw REes Paas &
fae, oTFar Aas 9T F EET F AR
A A, refaf@a ae aea gw

L.71 % 107%,1.77 x 1075,1.79 x 10~5 &y
1.73 x 1075,

g HTHST F Was Fda g T &
g, g8 ¥

. 0.010 x 107° — 0.019 x 10~

2. 0.020x 107% - 0.029 x 1075
3. 0.030 x 107% —~ 0.039 x 105
4. 0.040 x 10°% — 0.049 x 1073
In a conductometric experiment for cstimation

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

1.71x 1075,1.77 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 10~%

3. 0.030 % 1075 — 0.039 x 1075

4, 0.040 X 1075 — 0.049 x 1075

f¥eat @1 TheeelameT BoF Sfegd 94

OO H RIS & v T G5 (L= 1A)
o frred & (1) aa & gRdg A &
faadsr & @01 30° ¥ freew  vew

A i FFars gef

. a=31514

2. a=3273 A

3. a=3.0344A

4. a =3464 A

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. @ =3.1514
2. a=3273A-
3. a=3.0344
4. a = 34644
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ROUGIT WORK
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ROUGI WORK




