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Which one of the following graphs represents the velocity vs time relation for
The mcdeaon af & Ball thrown upavard and reluming Ioward e ground, resmeaining
in air for 10 seconds? (lgnore air resistance. )
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A fair coin is tossed 10 times. Let & and T be the number of heads and the
number of tails, respectively. The maximum possiblevalue of H x T'is

1. 15
2 20
3 25
30

5

4
s Fwme w5 10 aw I e & oA B Rg o9 e e &
Hed, @A, 8 vd T E) # kT @ siwaH dua aa &

1. 15
20
25
30

ol K

Twio 1.5 L bottles A and B ara each filled with 1 L of water. 2 packets of ORS
are dissolved in A and 1 packet in B. Then B is filled completely by pouring from

A The ORS concentrafions in bottles A and B will be in the ratio

1 bA
2 43
3 34
4 23

gtis L ddad age tRE 1 Lo A N E A d ORS &z S o
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4 TH1004

Chjecove Cueston
5 TOL00S

(53
(=]

Chairs in 3 colowrs are placed around a rowred labie such that no wo
neighbounng chairs have the same colour, and no two pairs of consacutive
chairs (in the same diraction) hava colours in the same order.  The maximum
number of chairs that can be so placed is

1. 6
2 7
ET
4 0
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I | oz zba of Tiling a gnd, each row and colemen in the Bx3 g, as wall as
each 3=3 sub-grid shown with heavy borders, must contain all the digits 1- 0.

1| & 8 | 6 |

1 0 'BE

PERaTEETE)
2|8 '
1= 3
2|3
5| 7 AE
4 9
o 2 6|7

In the sbove partially filled grid, the number 3 appears in square marked
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Olbjectve Cueztion
6 G In a quewe each woman is preceded and foflowed by exactly two men. Which of
ihe following is a possthle number of parsons in the quaue?
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Afamily whose axpensas are shown in the pie chart decides to save 20% morna
by cuthing on cerlain expenses. Whal will be lhe consequent changs in the
angée of the pie for Savings in the chart?

Raerealiog 000

1 0=
2. i3e
3 15®
4. 18

i ORER SRS S A U OO § W L o §e =@t & 0
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A parson leaves for New Dalhi, india from Maw York, USA by a 20 hour flsght on
a Monday at G am, spends 10 hrs in New Delhi and retums to New York by a 20
hour flight on the Wednesday of the same waok a3t § am. Based on this, how
minich 15 the kocal ime difference betwean New Dalb and Maw York?
1 Cannol be delsimmed
2. 10 howurs
3 12 hours
4 16 hours
=, ¥R PRl S TET 6 e wh T o fieeh, sEa &
fom zo =€ &1 339 W e ¥ % e @ o 5t e & am 9w 20
ae Fir sz 3 3 aaw & ghER ) gEw 8 ow egEnn e s
st & U ug @ Redt dl sgaih & e amn # s sag
e
1 A o g S R
2 1wu
ET P30
4 16 T
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3
A4 4
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20

Thie ratios of giris 1o boys in two sactions in a clase are 3.4 and 3.7 recpactivaly
Their ratio in the entire class (when the two sections are combined) is 4:7
Which of the following can be the strength of the girls in the entire class?
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48
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IFOX 2+ 16Y 2 + 24 is a perfect square, X and ¥ being integers, then the
smiallest possibla non-negative valug ol X + ¥ is

0
1
2
3

H L R i

afy X sftey uoftes § g oxZ + 16V + M usud @ B @ X+ VoW
e Fwea M- w E
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Tha manthly production of 8 cammedily incieasas by 50% (over Ihe pravious
month} every even month and drops by 20% (over the previous month) eveny
odd month, If tha manthly production at the close of March was 1 ton, the
produchon af the end of Septembear will ba approximately

1 3d6tons
2 2.2 lons
3 30tons
4 1.7 tons

WeAT TH T AW A, R aeg & A Soaee (o A
v 50% Tar & A ueds fame gvais A & (e J & oarem
20% "ear §) 9 @ & A A afas songe 1 ea w, ot Bde & #ig
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2 22 &A
3 30
4. 17T
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Which of the following graphs corractly shows the destance (in arbitrary units)
behween two longitudes 1° apar along the lelitude being considerad?
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Objective Cuastion
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Which ameeyg the following integers can never be written as the sum of squares

of three integers?

L -
0 o= 3

Reafafag guiel § 8 8 9 geliel & ol & o & e 0 Bl o

oF =t o = Je i
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4 Toi014 ) a0 0.50
: Thea producta = 2 % 3 x 4 % ... % 51 end= with

10 zeras
11 zeros
12 reros
14 zeros

1%2%3%4X...x51 & OWTRT F A0 ot gt A gor §7
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In the foliowing finite sequence of integers, how many &s are divisible by their
immeadiale next lerms?

834893505880 4AR058335 7230888389184

Lo M =
45 S A L)

P
A & ag goiel & oRFEa Aol A Bed 9 39 3l Recey s A
Fs=a £7

BI483505908459565367 21908998194

R
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Ohbjactive Question
16 01015

Considear three conliguealions of slasl wires lor Dearing & load
A 2 waras of 1 mm diameter aach, Iogather

B 1 wire of 2 mm diametar

T 4 wiras ol 1 mm dismetsr aach, logether

The correct comparsson of the load beanng capability of the three

configurations s

1. A=B=C
P A<B=0C
a A<=C=H
4 A=B>C

TH AN T WA w0 & (BT Fow & adl & de e W st
A 1 Tl mnE we W 2 AN, TR E

B. 2 Tad swa #1190

. 1 fl oo o & 4 9, oF

e farat #r e # Al geeeEs wa

1. A=B=C
2. A=B=C
3. A=C=h
4. A=B>C
it
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A bucket has 10 L water at 15°C. How much water at soec should be added 1o

oet a mixture of tamparature 40°c? (Ascume no haat koas in mixing. )

1. 15L
2. 20L
3 5L
4  30L

TE A # 10L e 15°C ur ¥ TRawm w auEw 40°C TS w5
fraco ot e o e B s e #
AT @ @i TR E)

1.96L
LA
3251
4.30L

Shyam buys 8 walch ai a 1090 discount on fs maximum retal prce (MREFP). He
sefls it to Mohen for Rs. 3960 making a profit of 100 Whal s the MRP (in Rs.)

of the walch?
1. 4040
24000
3. 3960
4 4358

FE UEOFET W I NEAA GeU Apd (MRP) 9 10% BT F @
TS &1 OF 397 AEeT a0 10% 0 U 3960 T A a7 A i o A
FiFTR W A (F A) R

4040
4000
3960
4358
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The floor shown in the figure 15 10 ba covered with square liles.

24 m

18 m

i0m

t2m

if il tles are o be of the same size, whal is the smabesl number of tiles that
will do the job?
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A fght of 13 steps trom the ground 10 a platiorm of height 3 mos 1o ba
carpeted. The steps are all equal and have tread a and rise b. The slaircase
starts from a point on the ground horizontally 4 m away from the edge of the
platform as shown

im -

4m B

Assuming thal the widih of the carped 15 adequate. whal is the length of tha
carpet fin meter) needed to cover all the steps?

1 T

2 5

3 [Ga+4B)H13
4. 13(a+&)

e & 3 e 0 ouw oaqpy oo o1: orgEl Boos Bl o anda
T & |8 quEEl @ oow BHE RS o @ SO o ¥ S gl &
=gy 1 U A 4 o # dee ol or e B T s e
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AT A [ T F H A oo § g umeE #® el 8 a6 &
forT TR W AES (FeT &) PR e

1 7
L

3 (3a+4b)13

4 i3le+hl)
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123 01023

The number of skeletal electron pairs (SEP) and the cluster type
for [B1gHy0l° "and [BgHgl™, respectively, are

1. 11, closo and 8, nido
2.1, mdo and 8, mido

3. 10, ciose and 8, arachno
4. 10, closo and 8, nido

(8ol 1ol FUT [BeHgl & T el sémeia o=t (SEP) & wem AW
= (cluster) T Tom £, Faen

1. 1, closo T4m 8, nido

2.1, nide @947 8, nido

3,10, closo &4T 6, arachng

4. 10, closg 92m 8, nido

.ﬂ.‘tl

1

According to VEEPR theory, the geometries of FCIO and FglO,
respectively, ane

1. linear and octahedral
2, tetrahedral and octahedral
i.tetrahedral and capped octahedral
4. trigonal bipyramidal and capped octahedral
VSEPR TBEE & ¥FHAN. FCIO 3T F; 10, & =oiafEa £ waw

1. 1T8& 70 Hewahg

2. TETRAR T NS

3. TECEESTY YT TG HEGEhT

1, Prpmeome R aw ot sewsd

[
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The option showing the correct match of metal complexes in Column | with
the comesponding A, fem™ " values in Column Il is

Column -1 Caolumn - 11
Al e | P 21800
B [MrFg* | @ 17000
C| [cateniyi™ | R 2400
O | [Fajagol?t | & 24000

LA @ B—P,C—50—R
LASR B L ED P
33A=QB—P,C—R D>
LASEBSS C-RDQ
FAR 1 # O 5T & FaOH 0 & T 4, (om ) FH F TT9 79
e gy o freso

oA 1 HiwH - 1l
Al [miFrg | P A0
B| [nrg® |0 17000
C | [coleniyl®™ | R 8400
0 | [Pelttz0)Ft | 5| 24000

1LA—+Q B—~P C—5D—R
AR B8 C—P D=0
34— @ B—P C—RD—S
L AP B8 CRD—0Q

The reaction of V-0 with an ethanaolic HCI produces a species X, which

glves an EPR spectrum with an elght-line 51V hyperfine coupling (°V - | =

7/2) and a strong infra-red absorption in the region of 850 — 1035 cm? X
contains a

L[V = {0} - V]** unit
2 VO unit
3 M0N0 unit

4 [{OW - O = wio)* unit

050
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25

T2

TUHTHE HCl & YV, 0, B 3ilifem oF mlinhs, Xsooes & & &
wE-eee O wfEgEs geEe (P o | = 7i2) A9T 950 - 1085 om T & &9
H TR UEW ¥OTE AT & WY U EPR TUREH BT RIX F
wiesferm & m=

LIV - (0} - VI°* 58

2. [VOI** gie

3. V(0N0)]' 578

4. [lON -0 -Vio* TE

.i'ﬁl

The foliowing statements are given with respect (o the copper-containing
nifrite reduciase.

A, It contains both Type — Il and Type — Il copper prateins,

B. Type - | copper protein is Involved In the electron transfer process.
C. Nitrite ion iz reduced to NO.

D. Nitrite lon Is reduced ta NH;.

The option with correct statements is:

1. Aand B only
2.Band C only
3. Aand C only
4. Aand D only
I IF amEEE RS & Wy ¥ Reafafas wuEt @ i o

o

. EAE IET-I 79T -l T OEE 5 ' £

B. SHaCE FUEET UEE & 259l ST WS wested B
C. TR WIOE NO & wuaim £

D, FTEZEE IEE NHy # soeiaw g &

TE Fuet aer TEeT g
1, & A FUTE
o ¥Fae B 9T C

3. FIFA YT C
& fFge A TW D

[
(=]
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Oihjective Cuestion

L The option showing the correct match for the reactants in Golumn | with

the second-order rate constants (| mol~! 577 ) in Column Il for the outer-
sphere reactions in water at 25 °C is

Column | Calumn [l
[FaiCNlY and [FeCNgl™ | 1 |108

[Fa(H; ) and [Fe(Ha0)g " | i |3
[CoiNH;3)s** and [Ce(NHy)gl | iil. [107%
[Colenis]2* and [Calen)s[** iv. {102

gl o |l|| 3

1. A—{i), B — (i}, G = (iii), D - {iv)

2 A~ (iv), B - {iily, © ~ {ily, D - (1)

3. A= Iy, B= (I}, G = (v}, D — {illy

4. A—(iv), B —{ii}, © = (iily, D — (i)
25°C U7 W # aw-FEdw FAEmH & B sew- # T om
st & FaR-i #F 27w feho-afe g Rerst (mo s &
o i e & guie we e Reew £

e | e |
. |FeicNigl mw [Feiciyel™ | i {108
|FeiHoiP* 34t [Faiaok ] i |3
. |[CofNHy)el** T [Co(NHy)gl| i |107F

. |[Coten)s* a4l [Cofeny® | (1074

e Y T e Y

1. A— (i}, B — {ii), C — (i}, D — (iv)
2. A— (iv), B — (i}, G — (i}, D — i}
3. A= (1), B~ {il), C - (iv}, D - (ill)
4. A—(lvy, B ~ (ity, € — (i}, B — (1)

Objectve Cusstion
A e The calculated magnetic moment of Eu®* (47 %) is 0 (zero) BM. The
axperimental value Is 2.4 - 3.6 BM at 288 K. The deviatlon Is due to the
1. mixing of 4f and 44 orbitals
1. large spin-orbit coupling constant (&)
3. large orbital angular momentum
4. popuiated ground and the excited states
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Olbjectve Cueztion

el

TOI0ZR

e10ze

Eu?* (af %) o oftefers Sodrg amept 0 (sFT) BM ¥ 208K W
urtfire & 3.4-36BM ¥ faes o oo &

1.4f TUT 4d TETHT T FAEMOT

2, T3T USROG AT TEUAE (h)

3, g8 @ETn ST Eae

4. wRTtA FFaw Fw FAfea swarum

The carrect option for the oxidation state(s) of Nb in the cluster
Nﬂq_iNbEﬂ-l!B] s

1. two are In +3 state and four ane In +2 state

2. all arg in +2 state

3. all are in +3 state

4. three are in +2 stale and three are in +3 slale
May[NbgClig] Feet # Nb & s see (st & B
g faEem €

1.8 +3 3aE ® ¥ gur 9 +2 o & R

2 \HAT +2 FTTET H K

3, Wt +3 IaEr # B

4. 7 42 raET F ¥ T e 3 HowEm oE R

A

Magnetic moment of Yb?* (£ ) is

1.4.54 BM
2.1.73BM
3.2.83 BM
4. 3.87 BM

(%3
(=]

0.50

0.50
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fﬂﬁjecﬁve Qnemm
131 TSI

yoi* (1) @ gadr et ¥
_4.54 BM
.1.73 BM
3.2.83BM
4.3.87 BM

[

k=

The total number of slx memberad rings in the palycyclic compounds
PyiNMe)y and FPq (NaMes)a Is

L

[ )
'

= o ~

3
4
TETRE TS, Py (VMe)g TUT Py (NaMey): & o Ferat ars awgt &
T FET B

1.7

1.6

35

4.4

20

el t]

0.50
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[Fe(CO): | on reaction with C;Hel gives Y with the elimination of two
molecules of CO. Consider the following statements

AY obeys the 18-electron mle
B. The reaction |5 an example of oxidative additien

. Allyl moiety shows r|‘ coordination in Y
D. Y adopts pentagonal bipyramidal geometry

The comect optlon is
1. A, B and C only
2. Aand B only
i A, B and D only
4.B and D only
CaHel & TTY [Fe(CO); | & #AfFm & cO F 2t 3 & fea &
T Y 3E0eA ot ¥ Befaite sust o fem &t
A, Y 18-gerrgie R o e &0 B
B. 3Wim AfARRa dediml Sewe @ T SEe B
C. Y & nfam w4ty o' greay e &
D. Y gamoiy Bt s woamr &)

e AT &

1, &haeT A B 9T C
2T ATWE
i R AR T D
4. B WD

The difference In the second lonlzation energies of LI/Na, Beihg, B/Al and
MIF are X4, X3, X5 and X,, respeclively. The correct order of the difference

in the second ionization energies is

LRy = Xg> Xq> Ky

R S L L ]

IXgrXyzXy>Xs

Xy = Xq=Xy> Xy
LiNa, Be/Mg, B/Al #2m NP & fedra smmes Faat & #at e, X,
o Mo A X, By st d s E oo R

1. Xy > Xg> Xg > Xy
LXyrXa2 Ny Xy
X4:"X33‘X15';{2

Xy Xy Xy > X

dx cead

0.50
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Oljectve Cueztion
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(Ohjectve Cuestion

TOL034

In a flame photometric analysis of a blood serum sampie for & ¥ lon, a
band Is abtalned at 766 nm. This band is due to

1. absorption by K * ion only,
2. abrserption by K atom only.

Ll

emission by & ¥ lan only.
4. emission by K atom only.
T T WA S S wenRiEEE bdmer F x A e T
TennWrEfEaor o st i BEs o ap
1A KT ATOE o Faigm
2. ehae K OTATE] & @i
3, Faw K WO ¥ SeEe

4. FTE K W] & SoEET

The following molecutar orbital corresponds to

58348

1. HOMO of pentadieny| catlon
- HOMO of pentadienyl anion
3. LUMO of pentadienyl cation
4. LUMO of pentadienyl anion

Fa

0.50
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Olbjectve Cueztion
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(Objecove Queston
36 TOL036

ey Fivas &5 oG B9 & I8 &

818

1, UrETETESATEE UG @ HOMO
1. UrgTEgEaAs | @ HOMO
3. YIRS OO & LUMO
4. OeETEEsETEE =OTEE & LUMO

Ak

The cormect absolute configuration for the structure shown below is

OH
2

4 H
1.18, 25, 48
15, 2R, 4R

3. 1R, 2R. 45

415,25 4R
= Zold o W & B owd Rt from &

/

OH
2

4 H

1.15, 25,45
2.15,2R 4R
3.1R, 2R, 45
4,15 25, 4R

0.50




The foliowing two molecules are

Ma H H  Ma

1. Enantiomers

[ )

. Diastereomers
3. Homomers (ldentical)
4. Constitutional isomers

ey gef oy g g ¥

Ma, H H. Me

H "Me Me “H

¥
fa

1. ofaffaTT (Enantiomers)
2, FuaTedr AT wemaay (Diastereomers)
3. EATAEE (FFT) (Homomers (Identical))

4, HEEdeHE BHEOT (Consttutional lsomers)

Al 1
1
Al .
2
A3
i 3
3
i
4
Ohjactve Question
37 TH103T

The correct match for the protons of ethyt acrylate given in Column P with
chemical shifts (& ppm) given in Column & 15

Hy H.
Hb)_yDEI
(9]
Column P Column Q
A Ha i 5.1 (dd, J = 16, 10 Hz}
B Hi, i B4 idd J=16 4Hz)
G H- iii 58 ({dd, S=10 4Hz)
LA=-LB-i; G-l
LA-I;B-H;C—I
LA-IEBE-FC-1i
L A—I B—iii; G =1




Objecrive Question

TO1033

oA P # 27 7 vilw vheee & Ui & ees @ # B oow
RS g (chemical shifts) (6 ppm) & Ty o8 B &

Ha H;
H.,)_yaa

o

e P = Q
A H, | 11 (dd, J= 16,10 Hz)
B, Fo i B4 (dd J=16 4 Hz)
C. Ae il 56 (dd. J= 104 Hz)

LA-LB-IKEC-M
LA—IEB-C-1
S A B—-i; C—ii
4 Ay B—ii C—i

The major product formed in the following reaction is 10

Sike, :
]

—_—

0.30




Beataen #hieg & ffag geg s0OE &

SiMa,
Brz

O

SiMay

Er

Siles
Br

Q

o
1
'u ¥
2
A4
PR
3
e
4
|Ohjective Question
B T0105%

The given steroid molecule undergoes facile monodecarboxylation on
heating. The carboxyllc acld group lost Is at

1.C15
263

1.C5

4,02
for T EiUE MU A T S W NTEET & SefEeattee g
Y oERERE e A AR T R L A e

CH

13
HOLE

C0H
COuH

1.C15
C13

305
1. G2

a

050
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Olbjectve Cueztion

40 01040 The comect order of reactivity for the following dienes with malels N

anhydride is

B
AF A
E—Eu t-Bu

M H e}

I.M>N>0

IN>=2M=0D

IiN=0>M

1.0=N>M
#oEr TaTEess ¥ Oy EreaeEae oea & B i | o8l
e

i~

Bu
P
/\ﬁu 1-Bu
L N Q
ILM=N=0Q
IN=M=0
iN=O=M

1. Q0>N>M

[Oyjactive Question
41 701041 20 0.50




Among the following, the examples of chemoseleclive reactions are

LiBH,
A, MelC, A GO0H ————
ELOH
HO Agz GO/ Calite
B —
B. \Q benzene, reflux
OH
Ha
QL a-
PG
O Iz
I, =
KT T
1L.Aand B
2BandC
i Aand D
1. Cand D

Tetias & [oETeAE (chemoselective) HIERF@AT & SEEloT £

LiBH,
A MeQuC. -~ COH ——
Et0H
HO AgzC0y/Celite
2 ) e
¥ benzane, reflux
OH
Hz
o g
Pl
D mm ;
: o NaHCO;
1. AT B
IBFWMC
GATITD
1.C9m D
1
Ay
2
A
e
3
i
4

|Chjective Question
47 701042 ) 050
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Based on Hickel rule. the following species is

N =

ral
o
B et TE
r

H

1. aromatic
2, antiaromatic
. nonaromatic

3
4. homoaramatic

o THEH o o Bt w1 ¥

M

—
Q..
B

H

1, TrETET (aromatic)

2, uferii#fEss (antiaromatic)
3. 3EITATES (nonaromatic)
4, FEIETRES (homoaromatic)

LLIE
HO
&

o
pey
e

=

“c.’
HO
M,

,_ M
vy
HO"

0.30
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Me

Me., Me
ey

HO

M, e
0

The reaction of the given compound with Mel produces

[
I
-

"
H

b e
= —
o P <,. :b
—Z 3
z\‘?*;:'5
- o

1240

0.50
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FTrwafEim e o s i

!..
e
@ 7
g)@

e

Al

Al

[

Az

La

A4

The following reaction is the fastest when

D‘MCN NG OH
aH
—_—
U’-“ OMSO | *

1. % = m-NO;

1% = p-OMe

3.X = pNCy

4. X = m-OMe

1. X =m0
2.X = p-OMe
3K =pNOy
4. X = m-0OMe

20

.50




(Cibjective Question

gl fiiecn 2-Methylbut-2-ene is used in Pinnick oxidation 2010

[R-CHO — R-CO;H using NatlOs, Na;HPQ, In -BuCQH/HLO) to scavenge

1. HCI

2 HiPO,

3. HCIO,

4. HOCH
faffe e [R-CHO — R-COH # NaCiOy, NayHPO, UIF &ie
o] & 2-2fieegg-2-2 (2-methytbut-2-ene) T FoT fams wum=
FgR el o -

1. HCI

2. H3PO,

3. HOIO,

4. HoCl

A3,

A4

Objactive Cuestion

el e The most effective pharmacophore that confers antibiotic activity to S
penicillin G is

H
D o 3 g
e N{ME
1
of oM
L. phenylacetamide
. thiazolidine ring

. carboxyllc acid
. f=factam

[

i o




aETEE G F vReRe SieaE vaE w0 @ wad ueE
EHEHT &

i H
F‘h"}-n !
3 5 Mz
M- Me
o
OH
(]

1. SRAFTEEHES
2, Frmrartde o T

3, T HETEE Hed
1 pdTER

43 T0l048 i :
If H = 2=+ V(x), then [H,p.] is

Ll
1. [he—
dx

[ B

0
d=1h
1 08

y ™m
e H -——£+ Vix), & @ |H.pl ¥
1. ihdE
dxr
2.0

3 —ih

Objective Quesicn
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'D‘l:[i:ertive Chestion:
150 TOI050

Ohbjecdve Cuaztion
51 TOI051

£ |3 an elgenfunction of the linear momentum operatar, 7., with the
gigenvalue of

1. h%k
2. hk
3. pLt

4. {22

o wtewToe ae & B iR g9 gon, 5, & 7
HifmaieE w2 B T8 §

1. hik
2. hk
3. hic?
£ Rl
1
iy
| 2
2y
3
2
4

Of the following atomic transitions, the a.IImred.une-ls
1.'s %5
2=
3.19—p
4.3p 3p
R ot Ft A T R T
1.5 =35
2.%p— p
315 —lp
4’p—7p

0.50

0.30

0.50




The number of unpaired electrons in By is

1.8
2.1
1.2
4.3

B, # #OWAG sewga o gea EE

i lis
| il == |

b

. i
(]

Ohbjecdve Cuesstion

52 01052 1240

The molecule MX: belongs to the point group D4, Elengation of both the
axial M-X bonds yields A and elongation of ong of the M-X equatorial

bonds yields B.
X
X X
X tlongsting both the I Tlangating one of (e
o N gy o bk |
—k — M X
x"'"rl x"’l L |
X X
X
(a) (&)

The point groups of A and B, respectively, are

1. Cgy and Dy,
= D::I.h and CE\,

2

A CEW and G:...
. Dgs and Gy,

=




o A TR T Dy, ¥ wEfUE b e anfw M-x amaet o S
A TAT E Ay Befm M-X amEst ¥ BRET o o e B AT B

X
X X
% Elongating both the [ Elangatieg one of the
fia, " G lal bandy Yoy, N " equatarisl honds ey
— . . L
M X
v " | |
X X
X
(Al (B)

[Elongsting both the axial bouds: 23T 72fm 3oyl & &9 &9 o0
Elongating one of the equatorial bonds: BRefm st & e =
s FE W]

AT B F g wap £ FA

1. €5, FUT Dy,
2. Dy T4 C,
3. Cyp 9T O,y

4. Dy, @ G5,

(]

(=]

Al

Al

Objactive Quaston
33 053

[
(=]

0.50
For a protor, the gyromagnetic ratio is 26,752 = 107 rad T™" &, The Larmor E

frequency for a protan (in MHz) in a 21.1 T magnetlc field Iz, approximately,
1. 400
2. 500
3. 600
4. 800
U ORI ¥ BT quEEST FEOE 26,752 107 rad T §1 21T
qadr &= & urely & o awer gl o #) B wfeee b
Gl

1. 400
LS00
L GO0
200

[

e mad
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35

o054

01055

A3

A4

The thermodynamic variable “X in the equation, E0

(%), = 3 [¥+ (*/ap), | s

L.V
LA
=K

4.y

s, (35/5p) = 2%+ (M/ap) | # 5 semfadia =2 X %

3. =¥

Molecule B is twice as heavy as molecule A. The ratio of the thermal de =
Broglie wavelength of the molecule A to that of the molecule B Is

L.yZ11
2:1
3, 9:2
1:42
WU B. WU A F IO T E| 3 A Y FUT T gl A @
oy B f Fwiw & el mimEed & sgma ¥

1.4F
2 2:1
LI B
di 14T

(]

ol

0.50

0.50
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For 0.001 M agueous solutions of AlCl;, CaCly, and KCI al 25 °C, the N
correct order of Debye length is

1. AICH; < CaCl, < KCi

2 KCI < CaCl, < AICl;

3. CaCl, < KCI < AICI

4. AICH; < KCI < CaCly
25°C WT AICI;, CaCly,, 79T KCI &F 0.001 M F=ra Taamat & @,
TS T T OWE FH K

1. AICI; = CaCls = KCI

2. KCl = CaCly < AlCI5

3. CaCl; = KCI < AICIy

4. AICIs, = KCI = Gally

it
I
A

2

2
A3

a




According o Arrhenius equation, the plot that correctly describes the
temperature (T') dependence of the rate constant (&) is

0%

1T

|

5

yr
: P

1T
4, =

ur
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35

TOI03E

FEfETE g & wEEn, F e 27 TR o & amenfiEr ()
M A GdY s AT TR E

i, i
1/T
]
o
ifr
3. .E
T
4_ =g
YT
Al
1
A&,
z
A3
HT
3
.:L44
4

Caonsider the following statements,

[. Micelles form above the critical micelle concentration
Il. Micelles farm above the Krafft temperature

The comect opfion is

1. Only | is true
2.0nly I is true
3. Both | and [l are true
4. Both | and || are false

0.50
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Objecove Queston
a0 TOI050

Taeafoiea wyat o fan #few,
I frw, wiftw 5w e & 5| & §
. forde, @oe AmeE # w @A €
GERCET -

1, e IEEE
IFFE AR E
ER ot e
4. FHT NEEt e ¥

;-'LIl

For face centered cuble (FCC) packing of a monoatomic salid, the number
of tetrahedral and octahedral holes within the unit cell, respectively, are

1. 8and4
4 and 2
3. 16 and 16
4. Gand B
THEUTATNSE BF § Tee Sied SO0 Sgen & WY TEe 3
# TgUENeT oUW WEwee el & e wee ¥

1.8 74 4

LY

240491 2
i 167 16
46797 4

0.50

0.50




For step-wise polymerization, the correct plot of chain length ((N)) against
degree of polymerization {p) Is

0

p
1 &

P
B

IJ
4. %

»
UE: AgAsa & o, agEed @ A (p) F R e wa () ®
TH e ¥

(N

Fy
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Ohhjectve Cuestion
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[

49
e NMR spectrum of 2,45, consists of

p1 = % 100% abundance)

1. two doublets of tripiets

2. triplel of friplets

3. twe triplets of equal Intensity

4. a doublet and a quanet
P.5; & AP NMR ToagR # @FafeE
("'P,1 = 2,100% ageam)

| et g fE

1 Pt B

3. §aE dree & F e
1. v T aw v TOw

According o VSEPR theory, the shapes and geometries of Sefy and T

[BrE,] , respectively; are

1. see-saw and trigonal bipyramidal; see-saw and trigonal bipyramidal

2. square planar and octahedral; square planar and pentagonal
pyramidal

3. see-saw and trigonal bipyramidal: square planar and octahedrat
4. square planar and square bipyramidal; square planar and octahedral

1.00




VSEPR & THETA & HGHE, SeF. AUT[BrF.]", & oW 97 FOHET §
HAT
1, gl T rmeee Rffadn osh g Gresmme iR
2. T THAGHIT 59T NEEw; T FAAeE A97 ggmiiy i
3. et T Prmeearer AR, o weoshe aw sEwmed
4. T Ay g RRIEE: o gEaEw AW HEEEhE

.i".':l

1

Oijecove Queston

el Gt The option showing both the complexes obeying the 18¢ nule is 48 Leo

L.[(n® = CsHs) RUCHPPiz)) and [(n® = CalglaZrely]

2. [IrCHCO) PP )] and [Coy (C0)g]

3. [Re{CO)s (PF3)]" and [Ni{NH3)g "

4.[(n® - CsHy ) (n* - CaHs)Fe(co)] and [(n® - allvM(CO),)
18 TS 1 UA T T 2T Bt B g aren e ¥

L [iy = CsHs) RuClPPhy): ] T8 [(n" — CsH:):ZrCls]

2. [IrCl{COYPPhy);] T8 [Cos (COJ)

3. [Re(CO)s (PP U1 INHNH gl

4. (i — CsHs ) (1 = CsHs)Fe(CO)] YT (g —allyDMniCo),]

|Oljactive Quastion
64 TO1054 20 1.00




The compound shown below is a 48-electron metal cluster (nat counting
M — M bonds), The matal M is

1. ¥
2. Fe
3. Mn

i.€r
#rr femra man wifhe TR 4E-TeElT T TR (clusten) ¥
(M —n1 smadt & aomer =8 FE). g M

1V

&8
3 Mn
4.Cr

Ohbjecdve Cusstion
S L [Co(NH; js(XJ]Cl; (1) on reaction with aguecus NH; foliowed by the

addition of NaMNG./conz. HEI yields [Co{NH1)5(Y)]Cl; (2). Reaction of 4
with NaNO- results in [Co{NH3)5(Z)Cl; (3). Complex 2 shows two IR

spectral bands= at 1310 and 1430 o', whereas complex 3 shows the
same at 1065 and 1470 cm™' . X, ¥ and Z, respectively, are

1. X=CL Y =NO;: Z=0NO
2. X=H;O Y =NOy; Z=0NO
3.X=CLY=0NG;, Z=N0O;
4. XK =HpO0 Y = OND; Z= NOy

40
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01055

S NH; & WY [Co(NH,)(X)ICl, (1) e &4 o0 o 356
TEFS  NaNO,/HE HCl @ 788 T [ColNH; ) (V)ICL (2)570es
B 1 Nano, F m1g 0 B 7RRR ¥ oiomReeT
[Co{NH;)((Z)]ICl; (3) ) 94T &1 HHe 2 , 1310 AU 1430 em™ WX &
IF. TOgT 21 & SofAT & FafF O3 3 TEE €= #1065 FUT
1470 em”’ OF EUFET &1 X, Y AW Z, € @A

LX =CLY =NO;: Z = GNOD

B.X = Holl; ¥ = NOg; £ = ONO
3. X = CL Y = ONO; £ 5 NOQj
4. X = H,0: ¥ = ONO: Z = NO,
e
1
Az,
2
A3
a
3
a4

The ocay-hemocyanin exhibits a resonance Raman signal at 744 e for
50 180 stretch, following its excitation at 575 nm. The vaiue of the

50— Y80 stretch for an 20, substituted oxy-hemacyanin, and the origin of
the absorplion band, are

1. 702 em™~" and 03 < Cu(lly charge transfar

2 702 em™t and 03 - Cu(ll) charge transter

i. 564 pm~tand 07 = Cu(ll) charge transfer

1,792 em~! and 04~ = Cu(ll) charge transfer
578 o UT MO TS ¥ oo, Vo - oo § B oo ot ar il
SreraTTEE, TE e Ae Hiw weite e E vw o, eiwuie
Fredr-Eemie & B Yo 5o e @ omme, g i i &
=iy & e ¥

1702 et TUT 05 <> Culll] HTIY FETIIOT

1702 cm™t TUT 02 3 Cu(1l) I FUTRISIOT

3. 664 em~t TUT 07 2 Cufll) HTA9T T

4,792 ! FUT 037 2 Cu(ll) FEYT TR

1
'j"l

=40
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(Ohjectve Question

&7 TOI06T L0 1.00

The 'F NMR spectrum of [XeF;|  lon shows

[8xe, | = 14, 26.5% abundance]
1. & doublet with satelite peaks
1. a triplet and a quartet with sateilite peaks for both

3. a doublet and a quintet with sateliite peaks for both
4. a singlet with satellite peaks

[XeFs| 3rT= @ '%F NMR Foga ZaffaT &
['*9%e, 1 = 4, 26.5% ageaaT]
1. et et & e e R
2. UF TF AW UF 9w, g Hegeeh e oy
3, T G T TE U9, S et Rrest &
4. et ot & Wy T U

Objecove Queston

68 TOLOEE 20 1.00

The comrect option with respect to the metal-metal distance (o) and the
magnetic property of [CroClg]®™ (A) and [WoClg}™™ (B} Is

1 dopooe = Sy Als paramagnetic and B Is diamagnetlc

2. doppy =ty A ls dlamagnetic and B IS paramaghetic

3. By oy = Qoo Als Clamagnetic and B s paramagnetic

4. Sy ® oo Als paramagnetic and B Is diamagnetlc
[CraCly] " (A) FUT [WoClgl ™~ (B) &1 TTg-uTg g0 (4) AYT Garg
e & gy & A & o e &

Z. dl:'t"'l:l’ > d“'...“r: ﬁ.m E HuT B W E-
3. dypy F degeope: A WiaSERE § FUT B MRS B
4, dyay > depps A FETEET ¥ T B oREERT ¥

it
I

AT

-
-




Ohbjecdve Cusstion
il oo In the oxidative addition of trans-{IrCI{CQ){PPhy);] with H, (path A} and o
with CH4l (path B), the d-orbitals involved in the electron transfer from

iridium to Ho and CHsl, respectively, are

Hz th"“i e CHsl
P FRE— .
oc” PPhy

[Path &) (Path B)

L.dy2.y2 (inA); d52 (in B)

2.d22 (inAj; dy, or dy; of d; (in B)

3. Gy OF dy; OF 9, (In A); d,2 (In B)

4,422 (in A); de—? (In B)
H: (T A) TIT CHLL(TY B) & F1Y [1eCHCONPPhy).] & STodmoft Seee
# shiftas @ 1L, Jw cH,l 77 ey Jea F w#FEETE dsmew
¥ wam

Hy Phgp. -G CHal

P
o™ RPh

[Path A} {Path Bj
1. (A ) dnr_}::r_sﬂj da

2 (A% 42(8 Hyd ord, ord,

3 (AT dyy ordyy ordy, (BH) d

4. (AF) 4 (BHF)d2 2

Chjecove Cueston
70 01070

A
(=]

The absorption spectrum of Ln**is normally sharp and weak in intensity.

However, Sm>* (477 | in dil. acidic solution shows a broad and moderately
intense transition at 495 nm. This transition is

1.%Hg 5 — "Hyp
2.5H:, — YGe
3. %M — Hgp

4 4
4. "Gg — "Gz




Lo’ @ 3aeioe Sees TeeTs: fwa # few gw @ e
srafer, o s feae & sw' (477 1495 om T T St S0
FYIHUE: d1g WEAT a0 &1 T HEAW §

1.9Hy 5 — Flys

2.%Hgjy = '8y

3.5, 5 — %Hg

1% Y05,

Objecove Queston

71 70071
A maolecule shows two absorptions at 896 and 960 MHz in its 12¢ NMR
specirum in a magnelic fleld of 3T, The corresponding chemical shifts In

ppm are {13C magnelogyric ratio =672 % 107 rad T 151 :1= %}

1.128and 13.7

2.14and 15

3.32 and 34

4. 26 and 30
TE goem &9 F 13 M9 ame o NMR FieosE # 596 F9T 960 MHz
uT = ameimmt & Zeter El pem & H@ia ETafae ol ¥

(*C e e p =672 10 rad T 57 1= 1)

1 12899 13,7
2.147m 15
j.oa2aur 34
4. 28 4w 30

[Oijactive Cestion
72 THOT2




Some reagents and their applications are given in the table beiow.

Fricke CuS04 In MnSC04 in Armmonbum
5= | solulion basic solution | basic KI Coe(lV) sulfate
solution soiution
Applications)

[ [+OH] Free glucose | dissolved Fe
conceniration | measurement | cxygen estimation in
measuramant | measuremeani | potable water

B Fa** Free glucose | [-OH] dissohved
estimation in | measurement | concentration | oxygen
potable watar maasuramean | measurament

C dissoived Fe* Free glucose | [-OH]
oxXygen estimation in | measurement | concentration
measurement | polable water measurement

o] [-OH] dissalved Free glecose | Fe™
concentration | oxygen measuremeant | estimation in
measuramenl | measuremeant patable water |

The option showing the correct match of reagents and thelr application, Is

1A
2.8
G
4.D

o woh § Fo HiESE 3w T FewEnt &1 oo i

fire s formes | enfrr K arshfves
JREAES g A CuSOw  |Remm @ | CEV)
M50y werr
st AT
A O] o s | HIEE Fd
Wkl | oy s |# Fa®
A= I FFRE
] fEET Fw | o v | POH] A
& Fe s bl S
A ol e
c Tael TEU W | #wE e | [OH]
st | & Fet AT I
HIT MiEFAEA Hg=
5 [-H] ] T T | W o
Rl s L # For
FESE AW M




3 A In the following nuclear reaction, X, Y and Z, respectively, are

X ¥ ¥4
Ziﬂ-u_‘ﬂﬂgu_? ZEFNp_PEE'?Pu

L(n), =8, and +#
2.4n, ¥). #f, and +8
3.{+8), (n, ¥}, and g
4.{n, ¥) —F, and =g
Preatafte afifg e & X, vy 3w ZE wam

; x ¥ H
e L AT BgNP L 23mp,,

1.(n). —B. TW +
20 7). R O
N e o s )
4.in, y) -5 JUT—§

(Ohjecove Cueston

4. 701074 n i 25
Consider the following data with respect to J-J coupled states in Md
{atomlc number = 64) lon

Lowest Highest
A g sz
B Sl oz
G ‘Hgﬂ J'Hg.lz
o Mg M43
The option showing the correct lowest and highest states of Na¥* s

(=]

op
LA
B
C
.D




Nd** (O S = 60) FOE # J QAT HerwE F wew #
e e w e fifEw

Lowest Highest
A ‘15 B *11':."2
B ‘I? FE ‘13 ;2
C *Hy,, *Hyss
D Hy s Hyye

NdT & wi fremgs g Tougs wooanat o oo o oo v

o
o N O >

=]

[ =]

A3
A4

Chjectve Cueston

A D Complete hydraolysis of ¥eFg gives P, whereas alkaline hydrolysis of YeFg

gives @ and R as the major products, P, @, and R, respectively, are

1. Xely, XeOp , and Xe

1. Xe,, HXe0DY, and Xe

3. Xey, Xe, and XeOi™

4 HXeO7, Xel,, and XeO}-
XeF; @1 QUT S UUEA P T &, Falh XeF; & 609 F9 00
AR UG F I E QAW R & ¥ P.Q FW R, E Fa

. XeD;, XeOX T Xe
2 Xel, HXeQl}  JUT Xe
3. Xelly, Xe, §9T XeOl

4. HXeOp, XeO;, FUT XeO}




Al

|Chjective Question
L hl The comect plot of logk vs x (K = stepwise stabliity constant) for the

complex [ANOHz Jg- F, 1777 (x=1-6)1s

A Ei B, &
P |
rad 2
2 2
“11!455 nlz;lg.i
" s
c .l o "
=g = g
s E; ¥
H i
4 L
123 4 5 & 0 123 a4 & 6
i i -
1.8
1B
LG
4.0
TFA [ANOH: 1o F T (x=1-16), & B0 logk vs x (K= 0830
Funfien Tumrs) & 7 aem R
A 8 B. 6
-
EN 5
2 2
!
g—————— = e
12 3 4 5 & 1 33 & %5 &
f H ——
C g D
a =
F EN ¥
2] 2
A
12 3 5 6 1 23 &4 5 6
A o " -
1.4
2B
3G
1.D
B
1
Az,
2
A3
& 3
3




Ohjectve Quastion
77 THOTT

Ohbjecdve Cueastion
T8 TOI0TE

The correct set of isclobal species is

o]

iy NH;-—G—- [r-‘:;‘t:f.n,,]-hﬁ-l- [MniCi,]
(i) C‘H}T |M|1{L'U_]1|'-G"" [CpEe{ L,

®

(=]

{iii) {‘Il,_-l-ﬂ-- [ErCon,] -'l—ﬂ—l'- [Mn(C0,]
.8 e I
{iv] EI-H_;T [CaiCm] Til-‘ﬂtpbl

L (i)
2. {liy
3.y
4. {iv)

IEHEEES TS o mEeeT

i} NH;, --G-- [FchU'uql*-—UF []'-*Jm:C::l'\\;jqI
(i) L‘HHT |Mnu?ﬂh]""{'}"" [CpFe(Co,]
(i) ['f[?—-l—ﬂ-l- [CriCOL,] T [I'anUC-":IJ.ﬁEr
{iv) BH?T [CHI'CP;]ST [Fe{EnJI@

L {1)

2,41}
3. (i)
4. (1)

ay

20

=40
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Consider the nuclear shape of 14N-,- and ”DH

HMT T?OB
A Prolala (nlate
B Obiata Spharical
e Dibfate Profato
8] Spherical Chlate

The option giving the comect shape, is

LA
2B
3.0
1D

Yo, Fam Vo, & aiffde #igia o1 e ffam

115”? ”Dl}
A it HETEH
B HEE] it
G = s BT
D et FEEET

TE ¥R A e AEed ¥

1A
2B
3:G
4D

The following statements are glven with respect to the symmetry
operations and symmetry elements.

& BF; pOSSES5SS an Sq axis

B. C2H; In a staggered conformation possesses an Sg axis
. Benzene molecule possesses three o, -planes

D. Water molecule possesses Cp axis and o-plane

The option giving the correct statements, is

1.B, C and D only
2. A, Band Canly
i A Band D only
1A B CandD

4.0

1.00
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HHTATT AR 99 WA gt & gey d Heaien suat &
B

A BF# TF 5, 3E B

B. HiafT W80T # C.H, & T 0F 5, 757 ¥
C.adFaE N A AF o FAod B B

D.F¥ HU] ¥ £, H AU o,-FHAT B K

TE FaE B 2 aren e &

1.B.CaamD
LA BFWC
IABIWD
4ABCHID

Reaction of an agueous solution of X with NaOH forms a white gelatinous
precipitate. Dissolution of this precipliate in excess NaDH gives Y.
Bubbling H2S gas into ¥ resulls in the formation of a white precipitate Z.
Reaction of Z with dil. H,S0, gives X. The X, ¥ and %, respectively, are

1. X=PbS0, , ¥=Pb(TUH).. Z=FbS

2 X=7n50y Y =Zn{0OH}o. Z=¥nS

3. X=MnS0, ¥=Mn{OH}.. Z=MnS

4. X =CoS0, Y=ColOH).. Z=CoS5
NaOH & #1a X Fea fwae & sfafsar & 0w aeg Befeh amem
TAAT & AT NaOH # 2@ sosin & Rema v &1 &1 v Has &
EEET & TNUTHEY U6 Whe ¥OeT 2 o #| O S0, 6 w2
#r #fBfem X &= 81 X vy aw 28 A

1.X=PbS0, . Y=Pb{OH);. Z=PbS

2. X=Zn50,. ¥Y=2n(0OH);. Z=2InS

3 X=Mn50, ¥=Mn{OH)y. Z=Mn5

4, X=CoS0,, ¥ =Co{OH).. Z=CoS

=0

1.00
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{Chjective Question
BE [H0a0sl The major products A and B formed In the following transformations are 40
& MaBH{DA: ), OH © Et;R
- —
AcOH TE-S-D\/\A/\CWH# biaBH,
aH DM
l. A=B= ygzp, L A
szmﬂ
OH  aH
2 A=B= qpsn A
s COMa
A oM GH F oH GH
3. A= TESD. A - = TESD. .-
i I i, T g Wi
E-’D?HI‘.‘ ':DpM'l.‘-
; OH ©OH OH OH
4 h= qago A L 8= 1S, _~_-
COghe WGQME
fErrataias FuEToT & fnfs guw Teos AFWT B E
MaBH|GAC), OH Et,8 "
=i -
AcH e OsMa  NaBHj,
OH OH
1, A=B= 1ggn,_ A -
R e S N e
OH OH
2 A=B= TEED 7 ol
2
OH OH F O Gk
3. A= TE8D, A - = 180, _~_A .
MU;M& COMe
2% o1 on B oH OH
T THSDM = TBE0. A
COMe GO hee
AL
1
i3
ALS
2
A3
i &
3
A,
4
Objecrive Quesion
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The major product formed in the following reaclion seguence is
O 1.i. LDA, 78 °C

= ii. PANTS,
é 2. Pd(PPha)e, LIC

ME:*S'-‘»"""“‘“SnBu,,

e

1.
! Sibe,

N
m.i
=

&

. BiMey

g

foreafofae oo s & e a0 o &
1.i. LDA, =78 °C

0
Me ii. PhNTE,
2. Pd(PPhy)s, LICI
ME;S«i

““*’jﬂ"SHBua

A3,

A4

Objective Cuastion
83 701083




a4

.Dﬂhﬂﬂeﬂnﬁﬁml

TOL084

The comect set of reagents that can affect the following conversion is
Me M
o e W
1.l m-CPBA; Ii. NaBH;CN, BF 1-0OEt,
2.1, 0504, NMO; 1. TsCl, pyridine; Hll. LIAIH,
3.1 m-CPBA; 1. LIAIH,

4.1. 0504, NMO; Il. PhGO5H, PPhy, DEAD
HiEdw & T TgEaT & BeRiEe e & uofe = T

ETEE
Me Me
L — LA,

1.i m-CPBA.: ii. NaBH,CN. BF OEt,

(]

i, 030, NMO; ii, TsCl, pyridine: iii. LiAIH,
.1 m-CPBA; i LiAlH,

LF R

da

. i. 080y, NMO: ii. PhCO,H, PPhy. DEAD

The major product formed In the following reaction is

({DHODEPHAL
K1080{GH,
KaFaiChie, KaCOs
e e e

COEt
Mo zE VBN HD

OH

i. M&Wuﬁl

OH

20

1.00




TEetatan #fe & e gew e

{DHOD)PHAL
K e(CN Iy K00
e COGEE Ry R A
T BUOH-Hy0

OH
1. Mﬂ}\l/vﬂzﬂ
OH
OH

MMCG&&

OH
CH

5 MBA\_/’\I,EG;.EE

DH

]

OH

TR A

oH

Em}ecﬁt'e Cruestion

el e The correct statement about the following reaction is

Bh
Me heal

DC{5)SMe

e

Ph
M e el i iiain

Ph
o ME;—% Mex

)

is formed through syn elimination

Mz Me is formed through anti elimination

Ph

M Me s formed through syn elimination
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Heatoiaa #fhfem & a1 & 96 749 £

Ph
heat
Ma -

QC{SsMe

F".I i 5 8,
1. Ma-’lé’t-’””n% FEATTRTOT (anti elimination) & AR ¥ a4 ¥

Fh
T He,lxﬁ,mm BT (syn ellmination) IF AMCTE & a997 £

Fh
3, Md)=\mm?r fETRRTOT (anti elimination) & FATH ¥ FEAT ¥

Ph
L }‘=\M FF TSy (syn elimination) & Fregw § @947 £
Q [

The major product formed In the following reaction is 4

Li, hiey, MH4
_
than Etl




eatoian whfeo # R gey 3002 §

L, llg. NHy

R

o then EUl

E

[ )

oD

Et

So'w

Foo

4
El-=
i
1
ArL
2
A3
a
3
A4 a
F
Olbjectve Cueztion
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Upan calalysis by hinesene synthase, eudesmyl cation shown below
undergoes a sequential hydride shift, ring contraction and 1oss of proton (o
form (-)-hinesene. The correct structure of (-)-hinessne is

Qt\ e {=}-hinEEENE




moeTae feds oo soier on o v o e O (-)-
TAdE gEe & B te wAY: EIEs g, gew dEwe ow oelE
& 8T T T § (=)-FaeHE & e e &

@A —= {=}-hinesens
T

2y
1
A,
2
A3
a
3
A4 3
K
Objecdve Cuaztion
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The mechanism of the following reaction involves

CO;Me heal = GOaMe
: el ﬂ/_
I o

A, 4e” conrofatary electrocyclic reaction

B. [2+2] cycloreversion

C. Ge disrotatory electrocyclic reaction
D. [4+2] cycloaddition

1.Aand B
2 Aand C
3.BandD
4. Cand D




Feataian i & et § afate §

COMe  haat = -COzMe
i | cHo —* (\jr

]

A. de” TR (conrolatory) SRSERTE S FISRRAT
B. [2+2] TRSEEAT (cycloreversion)

., Be~ oot (disrotatory) EeagEEwe widfro
D. [4+2] SfrHmae (cycloaddition)

LADN B
2LAFWC
iBowD
1Cauw D

{Objective Question
i ol The major product formed in the following reaction sequence is

Me
1. PhiMgBr, CuBr
2. KOH, E10H

3. Na, -PrOH
| toluena; refiux

Me™  Me

Me

OH

1=
Ma P11MH

b

s

=

Me Ma




Tetafem #fem 77 & e gug 30oe &

ke
1. PhiMgBr, CuBr
2. KOH, EMOH
a 3. Na, -PrH
| toluena, raflux
Me™ M
Me
1.
- oH
4
I PhM“
e
- =N
-1~
Ma P“M!
Ma
3
H
B
M B i
Ma
1 “aH
nlule
Sy
1
A': ¥
2
Ay
3
At
4
|Ohjactive Question
o0 TOA00D

L0

1.00




The transition state (TS) structure that would lead 1o the product In the
following reacfion is

E""L

4. HTHHT.H

e  Ma
ety #fife § = graor 39T (T5) JT9 I00e & #y
TR O TE R

SO e T frg] —= Mo O

M Me

[

e ol

I, Mamdemme
-h..r.'-"""-h..r- L: ]
H H

Doz
2. Hep==ael Me
T
Me H
Qe
3. Ma—=sa
Ho e
B
4 H-g=mml
Me  Me
Aka
1
2,
2
a3,
a
3
A,
F

Objectve Cueztion
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The major product formed in the following reaction is

BU__E'
N Ac0

———

heat

OAc

L§

QOag

JC%E

Teetoiem sk & ffee =0 =g &

| AE;G
heat

;

[ )




lgz 701002
in the reaction are

cOH

The tosyiales that on solvolysis will give the mixture of products as shown

RSB O OB B0 OME

m‘:’\/!\/‘\f‘:'h

NDMGT"

MeO.__~_~.__0OTs
&
MEG\/\JJ\\/UTS
c
1.Aand C
21 BandD
. Aand B
4 CandD
oA ¥
AcOH
tosylate

- Mal., . o~ OAc

U wEk wiifr & T suwes W ST SfEEw sEEt # v Gwor

¥ AGD._e_e_OMe

Me0.__~_~_.0Ts

HﬂMTi

B
MeO._ A~ O
D

A
Maa‘_/\,l\,ms
1+
LAFW C
2 BAW D
IATITE
4.CHAT D
Shy
T
A2,
2
Sy
3
A
4
Objective Question
a3 TOA0D3

a0

L0

1.00
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The major product formed in the following reaclion seguence is

1. MO
2. HO[CH,LOH

aH FTSA
HO 3. PCC

HO

DHE

ek
okl

ey st 70 & finfim geg 3e €

1. MnCy
2 HO{CH,[pOH

oH PTSA
HO 3 PCC

&

L0

1.00
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The major product formed in the following reaclion seguence is

1. Ma, lig. NH,

2. Hy, Bh{PBhy )Gl
i AT R MR
3. BHyTHF

than MalH, Hx0;

N GE
HO"
en

o

‘X
forataias #fhfsw & & fnfe gow soog &

1. Ma, lig. MH;
C{ 2. Hy, RB[PPhy):Cl
el B il Lol
3. BHyTHF

then NaOH, Habi

Noe
th
. (:@H

oH

&

L

ek

[ 2%

s

a0

1.00
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Objacrive Question

TS

The comect order of relalive rates of the following reactions is

= C0Me GN = oR
-, ——
&, *TCN ky

FeoMe S FFOAE
—— P
K ky

LKy 5> K, k5> K
2 kg == g Ky > ke
3Ky 2 Ky kg 2> Ke
4keg >> by K >> Ky
Preatafee 2fifEmsEt & aaw 20 @ ol w3

= C0.Me CH R
R S
*y Me"TON ky

#00,Me O #™0he
ZCOMe
ke b

1. Ky == kg K 2= Ky
ok == b kg = ke
kg =k Ky == ke
4Ky 2> K ke > Ky

Cansider the following compound where J,, and *J,. represent three
bond coupling between H, & Hy and Hy & H_ protons, respectively,

¥ X
2—-cHye)
H, Hy
In two different scenarnios,

I 25 < Yy and
i, =4

the multiplicity of Hy, proton, respectively, wili be
1.1 = guintet: ii = guartet of doublets
2. i = quartel of doublels; il = guintel

.| = triplet of triplets; || = quartet of doublets
. | = triptat of triplets; Il = quintat

B

1.00
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o7

e T

Reetaiam oiffe o e ST S8 0, 39, FH K, & H, 79
Hy & H, Wt & dea &ia smeey goae & fBelta o 8
¥ X

zi—|—CH3[n3
Ha H,

Zr 3-3r oieat &

LA, < amd

i 3=

Hy, el &1 agsan wen. Fan
1.i= e i = fEwt & age
L=t wm gLt
301= et = B i =Tt &1 ag=
1. i=Tiwt & PeF. = du

20

1.00




T=0

OH

OH

ALy
1
A¥
2
A3
R
3
Ay
4
|Chjective Question
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The major product formed In the following reaction sequence 15
1.5 LDA
§ oy
2. Me
o]
%U’J:QD
Et:M, haat
Q [s]
1 | =
& o




Teatafem #hfem 77 & e gug 3ooe &

1.1 LDA

m ii. CRCOEL
— el
G & Me
**::;_,—'beﬂ
ELM, heat

¥

ki

o]
&
m

i

o e
m
2
(]
oo
o

g
1
A': b
2
3
Sy
3
2w
4
|Ohjactive Question
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Ozonolysis of a terpene gives equimolar mixture of acetone, a-
hydroxyacetaldehyde and 4-oxopentanal. The corract struciure of terpene
is

OH

-




T T W AT FOUET (ozonclysis) THEE, o

-EEEII TS PeelEs Ul 4-HFaIGead & WAAL B0 201 & =0
1 W HEAT E

QH

e

[

|

3
5

:Dﬁhun!QmEmm . . |
e 701100 The intermediate farmed in the following reaction is

Oy = O
—————————————m
o NaDMe F e e

L ]
I
dooy:
c
(4]
o
2
: Ejir CHClz
e
CHClz
3.
a

Lo

Q

£0

1.0
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eyl & e oot &

S CLEO0;Me Tt <
| _— I
g MaOhe e e

2
e %g&(u
hokg ®
£
|5‘.:|
g e
' CHC,
(o

CHCly
5 kY
B
L]
41 &
s}
g
1
'u %
2
Al
: =
3
Ay
1

The a-orbitals of a hydrogenic atom with n =3, [ = 2, and m = £2 are given s

by:
g 5 13 = N.R(r) sin®a e3¢

Where, ¥ is the normalization constant and #(r) is the radial part of the
wavefunction. An appropriate linear combination of these two
wavelunctions yields the real orbital

1.d2
2dy,
id,,
4.d,
n=3[=2 FUTm==x2 T TF FTEETFA A # o-FeTHt P

Yy 3 42 = N.R(r} sin’8 '9 ERT R T &

T, N TEEEdE TR ¥ A Ry SinEeE @ M A ¥ o
T T Bl B UE mAEE e waee e aehe wee @
AR TE

1.d2

2.dyy

3.

=¥

2

B

4.d,,

1.0
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Cpjecove Cueston
03 70I103

[

A linear varlation Is performed using two erthogonal basis functions ¢4 and
i 10 generate two optimised energles ¢4 and &3 (g4 = £5]. If the exact
ground and first exclled state energles are £, and E;, respectively, tha
correct statement is

1. Baoth &4 and £, are lower than Ey

2. gy lies between £4 and Ex

Jogg = Ea

4, EE = EZ
2 FERiE AT AT ¢ 7 ¢, @ TE & o e e o
2 seAEE TR e, AW, i < ;) T TV TN TR £, AWE.
FHRY: TUES Freea# (ground) TUT TUR TAfeT g A ¥ O w@
wUH £

lLg, AWt E, B TR E

LE, T E & Fuews Rum ¥
g =k,

4. 8,<E;

Aly
1
Az

1

Ao
a

A particle of mass m is confined in a rectangular box with L, = 2L . The

state with the energy % has a degeneracy of
¥

1.1
2.2
3.3
4.4

240 100

4.0 1o




FOAE mE TE FO L= 2, TN TE FAAER a9 # HiAT ¥
7 T & F= B:n—“f_‘sg ¥ THAT NOHTAT &

1.1
28
3.3
4.4
Al 1
1
,5.31
2
A3
a
3
.i'L4_1
'
Chjecove Cueston
104 T0114

1 and 2 are the labels of two electrons. If ¢y, and @5, are the 15 and 25

wavefunctions of He atom and o and § are the spin wavefunciions of an
electron, the Siater determinant that corectly describes one of the
symmetry-adapled excited states of He atom is

(1)1}
"o (1)

o [#Lat)
da,(LB(1)

@)1}
s (1)er(1)

| [pastBCD)
Pas(D)a(1)

=)

$1.(2)a(2)
i (2)0(2)

By (L)alZ)
2, (2)8(2)

Prs(Z)al2)
thas (Z}e(2)

P (22}
Pas(2)al2)

1 T 2 woetE & oaw ¥ Tfg e, W .. He TTATT] & 15 TUT 2
TR ¥ T o TW § U SHE0E & 99a9 Jiead E & 31 e
i 1 TTAT] & FRTATY Fegiod aien Foanar & el v a
TE Tom ATk o E

| (Lall)
iy (1)6(1)

i1 )a(1)
thas (136 (1)

5 [dutDa())
¢aDa(1)

4 |Pl(L)B(L)
e (L)a({1]

-

iy (e (2)
iy (Z)E(2)

Py (2)al2)
P (2)B(2)

e (2)e(2)
e (2)ar(2)

s (ZDE(Z)
dac(2)alZ)
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Al

Ty and o, are respectively the bonding and anti-bonding melecular orbiials o

formed by linear combination of two 1s atomic orbitals of H- atem. The
spatlal part of a purely covalent wavefunction for H; malecule obtained
according to melecular orbital theory is

1.0 g(1)0g(2) + 0 ,5(1)0,(2)

2.0 (Ve g(2) —ag(1)e, (2}

 84(1)0,(2) + 0,(1)7,(2)

; .-:rgt‘l )ﬂrg{z} = m i 1)e,(2)

o, T o, FAMW: H- WA & 31 1= WATaw marnt & e #oes |
79 ¥EEE Ay ofayEas witaw FEF £ Wivas waF BEE S

AR WA H, ¥l & BT 4 FeHE R & TR (spatial)
HET R

[ TN ¥}

1. r:ry{ l]a'g[ljl + J&,Ll]u'ulf}]-
2. g (Vag(2) —a (1), (1)
3.0 (1 g(2) +,(1}0,(2)

4.0,(1)0,(2) —0,(1)a,(2)

A3 .

Al

The character table for a partlcular point group s given below. The
characters in the irreducible representations 'y and s, respechively, are

g| 2R R, 2R, 2R,
Ty [ 1 1 1 1 1
T [1 1 1 = -
F3 |1 -1 1 -1 1
Ty
Iy

1. {1.1,-1,1, =1} and {2, -2,1,0,0
2.{1.-1,1,1, 1} and {2,0, -2,0,0}
3.{12,0, -2,1} and {1,1,1,1, -1}

4.{2.0,-2,0.0} and {2,1. =1,1, =1}

1.00

100
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TE RN g wEp & B slwwite gt 9 § 0§ agsay
Bwum ryRErs & sfheswm & w3

4 2&; Rz 2;:‘,1 zﬁq.
THE 1 1 1 1
[F) 1 1 1 = -1
M4 1 =1 1 -1 1
My
Ms

1.{1,1,-1,1, -1} 791 (2, -2,1,0,0}
241, =111, -1y @@ 2.0, -2,0,0}
31,20, -21)7W (1,1.1,1,-1)

4.{2,0,-2,0,07 797 {21, -1,1, -1}

Consider a matrix representalion 4 of the water molecute in the basis

{V,.¥2], where, #, and ¥,, are the bond vectors along the twe © - H bands.

Consider another matrix representation & of the same maolecule in a new
basis set [, 0,], such that &, = ;-";U-'i $ ). 0= :.";U?i -#). The
character table for Co,. point group is given below:

AR EEITE
oy G 1 1 i
A1 1 4 3
By v | 1 1
Bi| 1 1 -1 1

The irreducible representations that coniribute to & are
1.4y and B4
2.4, and B
3. Az and B,
4.4 and A;

=40




HUR (7,7, # o9 3] & U6 FegE Bean A w1 EEr A, e
i, U ¢, & O-Hyayt & Wy Jeey w9y §1 1F 8 3uR
=g (i, 0], & 3 AN & ¥ Aegp Beuw B W AR
T T G, = L(F + 1), 1, =27 -T) &, g 7R & B
Hidmafor gt @ & w8 £

E gp oz =) | ey 2)
Ay 1 1 1 1
Az | 7 ] = o
By 1 -1 1 -1
B | 1 = - |

SrymEET AT s F TTEE AT L aE B

1.4, 90 B,
2.4, 7 B,
3, A, T B,
4.4, FMA,

A3
A4

Ohbjectve Cusstion
158 pRe A schemalic rotational-vibrational spectrum is depicted below and four lines
of this spectrum for two diatomic molecules (M1 and M2} are tabulated.

afem?) | Bjem) | eem™) | d fem?)
M1 | 1540 1564 1636 1660
M2 | 1644 1676 1772 1804

Intensity

If the reduced mass of M1 is 3-times that of MZ, the ratio of bend length of
W1 o that of M2 is

Vavenumber (cm')

[ =)

U

Bl Ol e Wk
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T rmafiun qUE-gue Fegs o R fear o ¥ g
femaivas 33t (M1 and M2) & T sF Eigs & T wEat
T T &

afem?) | biem™) | cfem?} | d fem)

M1 | 1540 1564 1636 1660
M2 | 1644 1676 1772 1804

Intensity

a d!
b ¢
i

Wavenumber (em ')

ofE M1 & TR g=UAE M2 & o e B S M1 & ey S
w M2 & FEET e ¥ FEOE

b

Sl OIE W W

For a diatomic molecule, which is an anharmonic oscillator, 7, (vibrational
wavenumber) = 536.2 cm 1 . The observed (Tu,) value of fundamental
frequency is 528 .4 om 1 The magnitude of 7, (in cm’ 1) for 3™ overtone
Is closest to

1,2076.8

2.1588.2

i 1BET &

4.2117.2

=0




TF RuEivaE WUl S TE FUEaEr ST & & B oo, (o 8
T )= 536.2 om ' &I qF WA I AT (7,,,) T 5204 cm ' &
3¢ wfUrTeE (overone) & B o, (cm™' &) @ oiEwT S
e b A ¥

1. 2076.8
2. 15882
3. 1567.8
4 2117.2

Dipjecove Question
il0  70Illo P

7Py

Pybaeg c

L=

L

vy a,

The total work done by the system in the cyelic process depicted above is
LEP;V;

0

314 Py

4.12 Py\y

L
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-] NN
<

L

T e e A e T g ET &

1.6 PyVy
2.0

3.-14 PyV,4
4.12PVy

The application of Euler's recipracity relation (cross-detivative rule) 1o the T

volume of 1 male of an ideal gas results in mixed second denvative of V
aqual to

R

; ey
Pz
RT

2, o

e

=
LTk

4. 2L
P

TE HEY TH F | #W & HGae & WY G tgreAd] B9 (BIE-
roe BEE) F ¥EnE § 5= v = e T ogeoe o k

i3

L

pz
2 ET

P

[ =]
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|Chhjecove Cueston
bl G Consider a two-leve| system at thermal equilibrium. The ratios of the
excited state population to the ground state population are 0.50 and 0.25 at
800 K and 300 K. respectively. The energy gap between the two levels
{In unit of 10721J) Is closest to [k = 1.38 x 10723 )
1.1.44
2.287
3.5.74
4.11.48
T FEGEEY O TR &4 e o e fiie 600 KoF9r
300 K U7 IATEE HaTy §HlE 39 FEEEs Howw w9 & e
TR 0.50 AU 0.25 ¥| 2 THW F AW FA @A (10721 Fr ek
# ooy Beeomt or
[kg = 1.38 x 10-723)JK -]
1.1.44
o 28T
3.5.74
4.11.48
AL
1
Az,
A3
LU
a4
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The temperature dependent standard electrode potential of
Agis)|AgBr{s)|Br(aq) fits the expresslon

E'(V) = 0.0713 - 499 % 107 (= - 298) — 345 x 107%(Z - 293}2_

At 398 K, the entropy change, AsY, (in JK™ mol™ Jis

1. -48.2
2 -114.7
3482
1.114.7

A
(=]




(Objecove Queston
114 T0II4

Dipjecove Queston
115 709115

Agis)|AgBris)|Br- (FHIT) &1 AOIES FEF segerE b,

5
E'(V) = 00713 - 4.99 x 10~* (T - 298) - 3.45 x 10-¢ (L — 208) T=& A
T dE ¥

398 K WY, megrdr & @Eem, ast, (nJK 'mel! ) ¥

1. —48.2
2. =114.7
3, 482
4+ 1147
Al 1
1
r".l:
| .
3
oy
4

if £° far 0CI-(aq)|CI- (aq) and CI-(aq)| s Clo(g) half-cells, respectively, are
0.94 V and ~1.36 V/, then £7 (in V) for the 0CI~(aq)|5Cla(g) half cell is

1.-0.42
2. =220
3. 052
4.1.04

R OCI" (FF)C (ag) A% G (aq) % Cly (g) ¥-Teit & Ty E°

FHU- 0,94 VU -1.36 VE I OCr () |—i Cl, (g) 3 B & B
Ely #) ¥

1,-042
-2.20

.0.52
4.1.04
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Two reactions have same pre-exponential factor, bul £, (activation energy)
of the first reaction s lower than that of the second reaction by 5 kcal
mol~. Given R = 1.987 = 107 keal mot™ 1 K77 . The ratio of the rate

constants of the first and second reactions at 298 K Is closesito

1. 4650

2.22025

3.5

4,150
2 ¥iEfFma & QF-TroarT IoTE weE ¥ T wus yinfen &
E_ (wimme w=), fedr wfifrm A Skealmol 'R B R % R =
1.987 % 107 keal mol™" K™ . 208 K w3 wigwr ayr fidg sifdfranst & a3
Proanrt & e AeE Bemman o aE g

1. =650
2. 22025
3.5

&, 150

.i".':l

1

Oipjecove Queston

il Grial The isomerization of cyclopropane to propene follows Lindemann

mechanlsm and Is carrled out in the high-pressure limit. The ratle of the
rate consiants of activation to deactivation steps is 10, and that of product
formation to deactivation step 13 15. Given the effective rate constant as

150s 1 the rate constant (in 5'1]fc:nr the deactivation step is

e -

210

3,100

4,70
FEFAHIYT T O & FEETTy fias iy m s g
ST e Ewm AT oy e T m T T &
g7 formmmet @ s 10 % Fur e Teveror =t o e w0 &
O 15 ¥ T gimdt g7 B 15077 & O BEwe mo o B
whmes 7T A &

5 b
2%
3:.10.0
4.7.0
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[Ohjactive Question
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The rale of a surface catalyzed reaction between Co{g) and Og(g) lollows e
Langmuir-Hinshelwood mechanism. IT ¢, gets dissociated during

adsorplion, the rate of the reaction is

[where, p represents the partial pressure and K represents the surface

binding constant on the species. k is a proportionality constant]

b K P K;.:EF;';I‘

l. 1 L4®
( L+ KeaPeatK, F".ﬁz)

k'xcnp'm'xnz Pag
" 14+KeoPeatKs 2oy

k'p:r:"":nzprrz
1+ Pag

kKeolon Kaz Poy
" (1 KeaPeat Koy Pog )
COlg) FUT 0y(n) & FET TF A IoUNe Hdfear &1 g1 HAmegy-
frdege femfaf & agwro o0t &) of srfneiooT &
the o, oo et & S sdfrm Fr ax &
(921 p T 2 & AelT & § 3w & Jnie & gae dua
Putiw 1 BEfA T B 4 UF FEae Ryt ¥

12 172
Kk leoPea Ky, P,

1. oY
1+K +KZ nt
coPoo® ho, Py

k'h'mpm"'faz oy
B £ KeaPeo*Ko Pas

P k'ﬂm'”ﬂ-:ﬂﬂ-:

1""!(2]:'”1

p keKeoleo Ko, Po,
. z
(1+KcoPeo t+Hg, Pﬂzj




In solids, the filled molecular orbitals contribule to the

L. Rydberg states
2. Valence Band

3. Conduction Band
4, Frenkel Exciton

SET &, A 7 FvaE FES & I0EE o &

1, et gt &
LETETa A #
3, oAl g8

4. e TeFETEETE #

.i".':l
1

;L-’

2

(]

Oipjecove Queston
e e Identify A, B and € in the fallowing stress-strain plot of a polymer.

/o

Strain

L. A; yield reglon, B : efastic peint, © ; plastic reglon
2. A plastic region, B : yield point, € : elastic region

C

Stress

A, A: elastic region, B : yield paint, € : plastic regicn
4. A: elastic region, B : plastic point, C : yield region

TE agas & foeetaren aiEee-fagi (siress-strain) 3T F AL B

=T C T TEEET
B —
@ /ﬁ.

Strain
1L A: 9y 879, B : UrmTHY fieg ¢ guem &9
1A gUET &F, B wfEr feg, © - ueory oy
3 A UEOTEY B, B : Wy fieg, ©: guew &9
1, A; TEITEY B, B guer fowg, C© wRW &7
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The percentage ermor In the measurements of mass and finear velocity of a
particle, respectively, are 3% and 4%. The maximum percentage error in
the kinetic energy of the particle s

1. 5%

2 7%

IN%

4. 24%
TR BT & geoee o T am & Aot # oftter 1R Feen aw
TUT 4% §| B0 & ofas T swas ofarE I

1

[ =)

5%
T
1%
c24%

=40 1.00




