SR Bl @) mem g @) gw wde yRsrer T @ wt da (20 w07 'A' T+ 40 5 B
T+ 60 Wi 'C' ¥ ) 75w Moo yza (MCQ) fow v & | st s 'A% @ aftran 15
v aer B'A @ 35 wen oo O A W 25 vl @ Ge 2d F | af Faffa & sfe
9wl @ SR Ry ay g dew vgd want (amm A S 15, Wit 'B' 9 35 aey e 'C' R 25)
@1 Wig @ s |

2. ALUHAR. ST S e D R rm @ | s o e st @eg @ am faed @ usd ||
-iﬁ;tWﬁiﬁﬁ'ﬁﬁ'gﬁﬂ'ﬂﬂ'?{ﬁ{?ﬂhiﬁ?fﬂllﬁﬁﬂﬁefiﬁéqﬁi tafe dar @

I sy gFafider @ wll sl & yRaw s3a &1 Pl oy et | gft o @ Woenam

aait g H oMl arre d |9 4Rasr F v o e @ Ry afifRer ot dera # it

3 ILTHSR. IR UAE B oy 1 A Ry 0y e ur e Qs Ty am aen e when

SRawn &1 wHiwm fRay, Wi @) anen ever off saw o | .
i 4 A vl ALy, SaR uEw 4 Od aw, R wts, yftaer sls ate Fw wls 9
dafter waf gl W s die 09 @ waw e ) g0 e el @ Rertanft I
5 ae sleaany. gor wme d Ry o B ot s R wer w5 A s w
i WY Qoo o wdl add & swfea 79 s o, Read e o) erfr, Rl amgalt

5

Al AT Yo & g Ot e & 8w 2

5 WM A T B X uele uw @ 2 0im at W 'CW ucdw w4 & w5 &1\ A e
" 'B' ¥ wells waw acw @1 wmwners wemss @ 0.50 sie qur om0 & @ 1 ww R
ST |
B uel® g @ A e Rwes Ry e 2 | 5 | B0 ue fGeeu & - wwar “walon
I m‘iw&mﬁufﬂmmﬂaﬂﬁaawﬂmﬁmm{mﬂs _
7. THE e Y a1 amae aftet w1 uatt el 8¢ Wi o et wdiEnBiat &7 sw ol aw
I Wt afenat @ g st seear oo wwa 2

8. wleref] Bt SR @ vs gl @ afafle s ems N Gl faen wifie
8. Fedley w1 ualn &t @ sy A 2 | |
10. 908wl gv e Rvg fafea wre @ OMR e Y wt Rl oY | gPachider &1

49 OMR war tam st @ wvara s gae) widady wRfum & o wed 2 _
11, fevdl wren / wvment & uza F Rl g1 /0wl ue sl o emeo uaifire € | i
'1z,mmﬁ@mrhﬂmh&mﬁﬁﬁﬁﬁmgﬁﬂmﬂluﬂaﬁﬁﬂ@ﬁ

& wgaf |
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HEMPART A

A and B move clockwise around a circle,
starting from & common point 0. A takes
9 minutes to complete a round but re-
starts. after a delay of | minute: B takes
13 minutes to complete the round but
restarts after a delay of 2 minutes. How
many minutes after they began would they
meet again at O?

.. 30 Foe )

B 5 4. 28

21 99 wem ¥ ano fammefl Hran
wloT ged &) & e F Wt 9 @t
asfear €, 9 far s fer gea &)
W wlter ggd @@ ey
wa wsfeai ¥ wm ¥ @ fead
faeneff 22

T 15 2; 28
ISR i 4 4. 24

Fourteen of the students in a class are
girls. Eight students in the class wear blue
shirts. Two are neither girls nor wear blue
shirts. Five students who wear blue shitts
are girls, How many students are there in
the class?

. 19 2 29

30 1T 4, 24

L aH1g @ U6 9l W aigfon sy
¥ <t we & ater w2 el e
& st araE g 27

3.

4.

4.

5.

Speed(km/maar)

1. L% 2. L4
3. L5 4, B

A stick of length L is broken into two
pieces at random. What is the average
length of the smaller piece?

el 57 2 R

3. LI 4. LA

T anl-gll @ wwe & gl oft @

M B

A long-distance runner finds a water
station after completing %th of the total

distance. After covering another %th of
the total distance he gets medical-aid,
Another runner joins him 4 km after the
medical-aid station. The second runner
stops 4 km betore the completion of run,
covering -z- of the total distance. What is

the toral distance?
L 21 km 2. 3km
3 4Zkm 4, 30 km

S wR # afg g & owy A
it i 2

I

a8 & & &5 8

[
o

SRR
Timefhour)
&I B ataa g gar 27




1. 3042 2, 20.43
3: 10:43 4, 21.43

5. Movement of a car with respect to time is

‘given below:

The average speed of the car is
L 342 2. 2043
3 - 10d3 4, *21.43

6. UFH Bud Bw UH &9 4 150 @iy
wl 215000 @1 ot dgar 21 afy
yde Afea & &9 @ &9 % 50 H7
Srorel @i afrard &, ot fah
=fda 4 aferem sw f2e fet wod
&1 Shara wder?

1. 7450 2. T500
3. 550 4. T800

6. A fuel station sold diesel costing 215000 to
I 50 persons on a day. If the lower limit of
sale to 4 person is ¥ 50, what is the
maximam -amount in rupees for which
one person could  have purchased: diesel
on that day?

L. 7450 2. 7300

3 1550 4. 7600

7. fegat (2017, 2017), (2027, 2027)
3 (2037, 2017) ® a3 e #
fsa%d # :

1. 2017 2. 100
3. 100410 4. 100470

7. The area of the triangle formed by joining
the points (2017, 2017}, (2027, 2027) and
(2037, 2017) is
R 1 2. 100
3, 100v10 4. 100420

8. II Sangeeta’s daughter is my daughter’s
mother, then how am [ related to
Sanzeela?

l. Senis the only possibility
Son-in-law is the only possibility
Daughter is the only possibility
Son-in-law or daughter '

R S

9. WX gwN M, M; M, M, 3T AR
gl FL P, ETE Maer Y
@ & e

1. gd 2. FER-qd

3. IoR—uf¥gn 4. TET

9. Four males M, M, M;,M, and four

females Fy, Fy, Fy and Fy are sitting around

a round table facing away from the table

as shown in the figure below. If'each one

maoves three positions to histher right and

then one position to the left; then in which
direction does F; face? '



10,

11.

W

P8
l. East 2. North-East
3. North-West 4. 'Morth
yl. 4 s ARl # s
wrefy Gl T Al &) A
faenfefat &7 I witeT us wrer

wHEEl A E oy feam |
wfeat sl e 3 @9 weey 3
ANMAR UF WA H1H fear | st
qﬁeﬂ-ﬁwmwﬁfmm
g1 frusl a9 & Wiy am =9 @
fav Prgaa oo afee?
1. afess 2. ufera
3. B+ 4. 1§ TE

Prof. Murthy likes to let her students
choose who their partners  will be;
however, no pair of students may. work
together for more than seven class periods
in a row. Alice and Bob have worked
together for seven class periods in a row.
Calvin and Denny have worked together
for three class periods in a row. Calvin
does not want to work with Alice. Who
should be assigned to work with Bob?

1. Calvin 2. Alice

3. Denny 4. None

I,

12.

12,

13

. 2. 15

3. ®ig 78 1,

In a group of 44 players, 26 play hockey,
24 play football and 24 play cricket, Eight
of them play both hockey and football, 12
play both football and ericket, and 3 play
all the three games. How many play both
hockey and cricket?

R [ P g
3. Mone 4 3
faar ooy 2,

(o)t =ni 0 -
2 =W}r§zﬂ]aﬂg arafds sieq @ firy
54 & o1 areafis ofs « ate i
fay () = o), wa fm & Bt
a1 afrard Wy | wey 27

1. x>0alRy>0

2 {x{ﬂand}r{{]}ﬂr{x}{}andy}!l}
3. {xﬂﬂanﬂyiﬂ}or{x?,ﬂ_and}faﬂ}

4. {x=0}or{y=0}orfx=> 0 and ¥ = 0}

It is given that

(aj'=utfa}ﬂ] :
=0ifa<0 for any real number a
Suppose for two real numbers % and ¥,
(xy)" = (x)"(»)". Then which of the
ﬁ::ﬂnwiqg 15 necessarily true?
Lx>0andy >0

2. {x<0Oandy < 0}or{x >0andy >0}
% {xﬂﬂandysﬂ}w{x;ﬁ,ﬂandyaﬂ}
4, {xEﬂ}ur[}'zﬂ}nr{xéﬂ-andyaﬂi

U9 SqUe™ 93 @ sEaisd aly
VHE WE & v frm d awmd
T B wa sfve aga few arg o
mﬁwmﬁﬁwﬁ
surET #7



Agrd Wy Tona
1. HRE 2, s
3 'q'g & TI

13, Number of times ‘& rescarch paper s

14.

14

viewed and cited is shown in the plot. In
which meonth was:the percentage increase
in citation more than the double of the
percentage increase in view?

e v d wiw W faweu waw
HEH 87

0.1, 0.25, 0.3, 02, 0.5, 06, 0.3, .09
0.4, 1.0, 1.2
1. 105

3. 075

Ll

2, 085
4. 085

Which of the following options is the best
chaice for the missing number?
0.1, 0.25, 0.3, 0.2, 0.5, 0.6, 03, .09,

4 1.0,.1.2
1. 1.@s 2. 085
3. @75 4. 163

15, WEAT 54 & AEH—10 Bledy Gl

iy anume ¥ oy feur Tm 2 5w
we umfy &1 emaw w2 Ay
TS qeT® W STeE Safa A
49 87

11 2.3

= T & 8B

15. Consider a number 54 ‘expressed in a base

different from ten.- What is the base of
this number system if its equivalent value
in the decimal system is 497
I =1 I
JEiG 4 9

16. R v & oy gugaa Ree

27

=

B_’

s




16. Which of the options is appropriate for the

blank space?

| |-

l\_\_'

LN
7

17. = #, s vwitsg Sawd

(ada

maﬂaﬁa}ﬂmmmm

qrmmajmar—;maw#‘?

I
=
Fa
=

L¥F]
=
A e
o - R

17. In the diagram, what is the ratio of the
total shaded area (of the circle and semii-
circle) to the total area of the square and

the rectangle?

18.

18.

19.

1 gn 2 %rr
5 "
3 ER’ 4 :
ol faeneff s we @) waaw g

mﬁ?luﬁmﬁwmﬁ%
@1 wiftmar 2 ;% Al g @ 22, at

mﬂmwfﬁmeﬁa?uﬁﬁf
& BT yTiEar gar 22

1? &
: 3 2., =

75 25

21 23
. = 4. BE
2 25 75

Two students are solving the same
problem independently. If the probability
that the first one solves the problem s %
and the probability that the second solves
the problem is 2. what is the probability
that at least one of them solves the

problem?
17 12
l. = 2. =
Z23
3. = 4, 2

seerdt 2, goufd) | veell sy giad
veld & dra f A5 g 99 @ T
aed 8 gur 87

385 365
1 —z'lﬁa 2 b o

375 3as
3. = A 4. 2 A



19. A ball is dropped from a height of 100 m.
The ball after each bounee rises vertically
by half its previous height (This means at
the first bounce it rises by 50 m, by 23 m
at the second bounce and soon). What is

the vertical distance travelled by the ball

between the first and the fifth bounces?

385 365
e 1] 2. ==
i 2 2
375 185
3. ==m 4. =—/m
] 2

11 12
e LR
12 16
13 13
R 4 =
16 14

20. Three semi-circles are drawn inside a big
circle as shown in the fipure. 1F the radius
of the two identical smaller semi-circles is
i thof that of the big circle and the radius
of the bigger semi-circle is twice that of
the small semi-circle, what proportion of
the big circle’s area is shaded?

21.

21,

22,

22,

ek i
12 th
13 13
P ] 4 12
A s L

ARNPART B

cEHTRER  HOTAR  [LOHLOT F &
EE Ag-euE 49 | e e $
FaRey &

1. IeCweeheT _
2. & M IrscEEhy
3 = RS

4. vanfm gRfas

Dinuclear anion [L(OH),O4]" has two
bridging oxo groups. The geometry dround
cach iodine is o

l. octahedral

2. monocapped octahedral

3. square pvamidal

4. pentagonal bipyramidal

o Bergs F  wwhew
FEFIEEE ¥ KO0, ¥ Remm @

A R B I 8

e 8

L sy wEE B e ofafda 8 ol
2. ETRISEECA Hats Afed HEgE A6 g
3, ﬂﬂ‘?-cm.ﬂ]%:ﬂ'ﬁ! A

4, weh AEt #F pit gEE w8 @ B

Using a double beam UV-visible
spectrophotometer, Beer's law fails for
K:Cr;0; solution when
. intensity of light source is changed
detector is not a phatomultiplier tube
. tuvetic of 2 cm size is used
pH is not kept same in all measurements

Pl dedemgs s e graha
wafer & &R &, ap &

I Bu™ 2. Gd

T 4 i S T

_..h.'l..u.i‘[\.'ln—u



3.

24.

24,

15,

15.

16.

26.

27.

Trivalent lanthanide ion having isotropic
magnetic susceptibility is

I. Eu” 2. Gd”

s Sy 4. Lu®

CaB, # ®gan 5ad udly B, ag &
2. P%w amfess

3. 1% \eT

4. ez

The structure of CaB; is elose to that of
1. ‘cesium chloride

nickel arsenide

rock salt

zing blende:

e

C-0 3rasy o #r ' w e b
. HiB:CO» [MnCO)]" = [CHCO)] =
[VICO%T

2. [IV(CO] > [CrCOlk] = [Mn(CO)| >

H:B-CO

3. IMo(COX] = HaB-CO = [V(CON] =
[Er(CO]

4. [CHCO)) > [VICON] > H;B:C0 >
[Mn(COY]"

The correct order of C-O bond length is

I. H:B-CO> [Mn(CO)sl’ > [CHCO)] =
V(COxI”

2. [V(CO)] > [ErCOJ] = [Mn(CO)] >

H;B-CO

[Mn(CO)]' = H;B-CO > [V(CON] >

[CHCO)]

4. [Cr(CO)] > [V(CO)] = HsB.CO >
{Mn(CO),]"

L]

Zn, Ga, Ge @47 As, cdl & & S wus

A Fa] AYATH §, 98 0F &
T.. As L
5. Ga 4. Ge

Ameong the elements Zn, Ga, Ge and As, the
one with the lowest first ionization energy is
I. As 2. Zn

3 Ga 4. Ge

ywady s & oo G=m T &
et 97 & g e B

2T

28

18.

118 i
3,28 4. 9
The total degeneracy of the ground term of
Ca" (high spin) in octahedral geometry is
L. 18 i
3 R 4. 9
TeAtaTea ¥ & R
Fe. = Popi—— @
oc” | ewy o] g2
N m [
CHy
Fugadt £ @rEer B
@ k| @
: K& Fa
oo oo | | g™
: =N
; o ©
E e O 0
ol e el
zl:H:L o8

For the following reaction

@ @

1

Fe + ——  _Fe

oc” | “ew ae” | S

oc D% e g,
ot

the structure of the intermediate is

J @ ] o
o0 7 4 oe” | N
e’ kot W
AN
F Fe.
oc‘: c.l’a"ﬁ A oc” \?,,ﬂ
Ha CHy




29,

29,

3.

30

3L

3 U] HEA M F IoU P HEe &
HWART ITEEEAEt &7 # BLeting
ST 29 BM. B, 9T Sqheh 8 A
41BME 3T ME

High spin complex of a 3d metal ion M has a
magnetic moment of 2.9 B.M. in octahedral
coordination environment and 4.1 B.M. in
tetrahedral environment. The M ion is
1. Co™ 2. Ni'
3. cu" 4. Co"

KaCrOy (A) 78T KaMoO, (B) F sdeei@s
WagHA ¥ v of gaea §

I FFATAdE TUT o r HT FHA <B E
HHEAT LMCT § @ A, FTFTA <B £l

= e b

FHAT MLCTE TUT Ly FT FH A > BB

For electronic spectra-of KaCrQy (A) and
K;MoO, (B) the correct combination is

I, transitionis d-d and A, for A <B
transition is LMCT and A, forA<B
transition is LMCT and L., for A= B
transition is MLCT and A, for A=B

B

NO # ¥ Te Tewgw ¥ Preswmew owwv

aftorm g &
IR FIEGH # w(NO) # gefr

B. EPRTfFg wiufs € seufy

C. HOMOs & saagial &1 amele & 2p
Fidest @ der sesas ¥ Bwe
B

D. HOMOs ¥ goggil &1 Al & 2p
wffeat & e amgeE & Rec
g

HE 3ol B

1. &a A

2. AdWC

3. BE@WD

4. A BauTC

HFEAT LMCT & T3 Ao & SHA =B B

10

31

32,

32.

Removal of an electron from NO molecule

results in

A. ‘an increase in the v(NO) in the IR
spectrum

B. an EPR active species

C. electrons in HOMOs being closer to

~ the oxygen than to nitrogen 2p orbitals

D. electrons in HOMOs being closer to
the nitrogen than to oxygen 2p orbitals

The correct answer is

I. A-only

2. AandC

3. BandD

4, A BoandC

A 1A Termst & § 0f gy e
oA A RE 1, ¥ Bl Ragst &
WIS Ay W Fraw BT Femw 1 awr
FAA 1| # faem fifaw (1, a7 & v
Ay 520 nim £

- FwA | BRI 1 (g, )
(@) | srerar (i) 520
b} ?‘a’ Zrar (i) 300
(e} | waer 2ram (iif) 450
() | xzdmeta grar | V) 360
Tl e €

o fa) —(i% (b = (il (o) = (i (d) - (i)

2. (ay = (iiik (b= (ivk (o) = (ii): () = (1)
3. (a) = (i) th) = (hid; (o) — (iv) {d) = (1)
4. ) —{(iv): (b — G (e — (s () — (i)

Consider the nature of solvents in column [
and the corresponding X, for I; in various
solvents given in column I (for I, vapor
Kmey 15 520 -nm). Match Column 1 with

Column 11
Column | Column 1l |
{(Papses M)
ta)l | non-donor (i) 520
(b)Y | weak donor (1] SO0
(e} | Strong doner {iil) 450)
(d) |x electron dongr (iv) 360

The correct match is

L. (&) —{ix (b) - (it} (&) — (iiik: {d) —{iv)
2. (&) = (i) () ~ (iv); (e =i (d) — (i)
3. (a) = (i) (b) = (Fii): () — (iv); (d} — (i)
4. (a) = (V) (b= (i) (€)= (ii); (d) ~ (i)



33,

33

34

34,

38

Cu TW 7n FARENE FIR  H=EES

Rwraey tomes & 3oRE siFaar & faw

T TR Fwar i

(A)Cudl Zn@al Hiaamaems §1

(B) Faw Cu wfaumeas ¢

(€) Zn Ffd3maRas & AR Cu# Ry gt
gfawaet i WA & gfeenia
HL g@F £

(D) 70 & el gy af-wreh rg SweET

# gfteafa a1 o%a §)
L & (A) 2. AT (C)
3.%F9 (D) 4. (B)yFUT(D)

For the catalytic activity of Cu and Zn

containing enzyme, superoxide dismutase,

what is/are the correct statement(s)?

(A} Cu and Zn both are essential

{B) only Cu is essential :

(C) Zn is essential and Cu may be replaced by
~any other divalent metal atom

(D) Zn may be replaced by any other divalent

metal atom _
Lo (A)only 2. {(C)only
3. (D)only 4. (Byand (D)

v Ui & gEaAe viEeR # [Me2] 3w
BrEr Aaar & S F M Brew s o
wEglwsim e FafE & o=
1. FeHTRT 2. HEHT
3. @At 4, FENA

Mass spectrum of a2 ¢ompound shows an
[M+2] ion peak that is about 4% of M', This
indicates that the compound has one

I, fluoring

2. sulfur
3. bromine
4. chlorine

FrTatae wlfa & seow Hey 309 ¥
OH

t~3u©/t-ﬂu

1. KsFe(CN)g

2.0,

11

35,

t-Bu 1+-Bu
I
ol oo
t-Bu t-Bu
t-Bu
2 t-Bu
RN
i
t-Bu
1-Bu
F i-Bu
3.
t-Bu ] OH
| \_f
4 t-Bu
HO—
t-Bu

The major product formed in the following
reaction is

CH

t-m@»&.

1. KsFe(CNJy
2,0,

t-Bu

t-Bu




36.

36.

a7

37

12

RefRRa A & afe = R : \
wierura & ofy yfifeamites @& wf % @:} 4‘@
FoT H H
. UHfRE seEEs < AfRw bR <
e tmpsgms < tHitATse '
5 St s 38. Wmﬁmwm
VARIsEge < HRE FeEy

3. TEEs < tWRw taemase < tiftw - ., i n-BuLi, 80 °C
FAREE < #Afw tde . ii, NH,CI

4, Affrew v < thdaes < WiRs OH
YETEEEs < R FENEs

For: the following compounds, the correct

order of reactivity towards nucleophilic acyl 3

substitution is

1. acetyl chloride < methyl acetate < acetic
anhydride < acetamide

2. acetamide < methyl acetate < acetic 5
anhydride < acetyl chloride

3. acetamide < acetic anhydride < acetyl
chloride< methy! acetate 4.

4. methyl acetate < acetamide < acetic
anhydride < acetyl chloride

Prfatas wEfETm § soue e ¥ 38 ij;i{-irxj-i:;r product formed in the following

2kl

CHO

C?;

MeOH ii: NH,C

Y Li, fig, NH; /\_,/,J\ i, n-BuLi, -80 °C
. s e
&

L]
H
N N 2.

L

H H

I.Qz?zm I.QAA(
e m

The major product formed in the following
reaction is 3

@ Li, tiq. NHs 7 oHO
N MeOH
H

'Q:} z_m' ag.wmﬁm#mqm

4

; : J_<_/ =
=2 OH
HO




i3

41
I e % =
S H
0" =g OHC CHO
D)\D o TOH :|
39. The major product formed in the following 41.
reaction is

MnO,
_/'=<_/'E:'H
HO

1. _ %
e =
: OHC CHO

-0 O - OH

40. PEfarEe w@fE # seve 75T 309E
i. LiATH,
MeONa
OH THF

/%/ i, I

40, The major product formed in the following
reaction is.
i. LiAIH,
MeONa
OH THF

/+/ i 1
\)I“\M/\

3. \/%;r/\m 4, _\Z(OH

. mfatae 4difts & Yo nvr BEw A

yiET fGeaar fr s b
@
LG"‘
 [FE 205
06 4. 8

Number of signals observed in the
BC NMR spectrum  of the following
compound is

o

Ao

1. 4 2
i 6 4, 8

AT aFa AW Peesfia & iRt
A 3eqest IoUg T AT §

; t%j@
v

“oH 2 IjV\O-H 42, The structure of the product formed during

the reaction of amino acid with
ninfiydrin is



43, 80% vuAtE H

43.

|Gy

l. B=C=A

CrH{C

L
:

c o RBeEms
HIgea $r & T uET FA &

2. A=B=E€

3. C=B=A 4 OxK>B

The correct order of rate of solvolysis
in 80% ethanol at 25°C is

ey

1.B>=C=A 2, A>B>C
3.C=B>A 4, C>A>B
Ffafaa ofRfRa & upac
B RN

Al

14

45.

45.

. TEEESFE [1.1.1.0%Y] 9=t
. TEEEEET (1.0 des
. T 11107 dRe
TrEAEEE (1110 9

Rl B e

IUPAC nomenclature of following propellane is

A

1. tricyclo[1.1.1.0" pentane
2. tricyclo[1.1.0.1"|pentane
3. tricyelo[1.1.1" 0**pentane
4. trieyelo[1.1.1.0""Jpentanc
frfaf@a vinfsr & Be of s3= &
& -
Q
el f 0

A B

. Adur B, a WARS &)

2. AUHRE ¢ o puR-RRE b
3. ANUDARE § o B ufRanEie &
4. AWHRE § o B ae iR &

The correet statement about following
species is

%
=

Both A and B are aromatic

A is aromatic and B is antiaromatic

A is nonaromatic and B is anfisromatic
A is aromatic and B is homoaromatic

o L BF

fafaa aiet & d9u & w9 @

FUA §eg &
Me
: Ma?:j
Me
A E

. B &y e A 3fe TR
2. A #Y 39T B HEE fow



47.

47.

48.

15

3.ATW B ¥AE= B @ Ruw ¥
4. A B gt wifwey wwaor ¥

. The correct statement about the following

gompounds is
Me Me
Me
Me
A B

I. A is more stable than B

2. B is more stable than A

3. A and B are equally stable

4.- A and B are both locked conformations

©0, TR sadgiEaE Feraa sEer L)
2, ¥ U T oo wiega F dwa

L WA R B g A B

2, BuA J vl SR oo @ E

3, wr J T R wee BT £

4. el oft seaw FR we 78T B £

In the pure Ramian rotational spectrum of
*°0;, whose electronic ground state is *%,,
transitions to/from

1. even J levels are missing

2. 'odd J fevels are missing

3. all.flevels appear

4. none of the J levels appear

T HEFw & Rr uwfas g sw
T B

o & v el yarw wfewsed
e & Wl & s Bue f
X

I [Al[B] & @A & |

2. [AP[BP & HHATTITE &

3. (A1 2[B) e & BRI &

4. [A][B] ¥ ¥=07 ¥l

Elementary steps of a reaction are as
follows

49,

49.

50.

Sl

S1.

If steady state approximation is applicable
to C, the rate of product formation in the
reaction is

1. proportional to [A][B]

2. proportional to [AJ*[B]?

3. proportional to [A] /2[B]'/2
4. independent of {A][B]

B, #1 fFaw aEee & v o7 gilte &
1A% & kg
58 4; g2

The term symbol for the ground state of B. is
L2 2

e B 4 55

T Ty Ao s siffeerd v
fG) = ?;-J:E-{*-ﬂ“fm’ | gU R &
fore waver &

3

l.-a 2o
3.:b 4. b
. A Gaussian distribution has the funmiana}

4

form f{x) e = E_{x"hff’zﬂ:,"me
variance of such distribution is

l. a 2.d

% B 4. b

UF SoRAVIT FeuSH wEA & few

il & gitader gar &

1. 3Taas 2. FHAAH

3. 1, UATEHH
The change in entropy for a reversible
adiabatic process is

1. maximum 2, minimum
3. zero 4. positive



=2,

5l

54,

55,

HifEa
Zn(s) + Cu**(aq) = Zn**(aq) + Cufs) &
foe amw 3w @ & <00 v 3@

& el &, et St # afade &

(F=26500 coulomb mal™'}
=212kl mot!

+212 k] mod™

. =212 kb mol

. =212 I mal”

Pt bt

The standard cell potential for the reaction
Zn(s) + Cu®*(aq) = Zn**(aq) + Cu(s)
is +1.10 V. The Gibbs free energy change
during the reaction is

(F=96500 coulomb mol™)

1. =21.2%) mot?

2. +212 k) mol™

3. =212 kJ maol”'

4. =212 I mol"

R vE AW & R @ s
| gFE LUmol’s' ¥ & y@fkwr &
Fie g

S | 2

33 4. 4

- If the unit of the rate constant of a reaction

is L'mol s, the order of the reaction is

11 2.3
353 4 4
ga-ﬁmwa?xagm -Is'Zs’.ET:TE@Tﬁ-'ﬁ;
e & v sgaan o e &
1255 2L
338, 4 L

The lowest energy state of a 15125
electronic configuration, according to
Hund's rule, is

L%, ALY
345 4, 15
&1 e H & wmy swqeer [8.0] &
. 0 2. ih
—h? in
3. o 4, 'r'“"ﬁx

The commutator of £ with the Hamiltonian

A, [z 8].is

16

56.

56.

57.

57.

58.

58,

L0 2. ih
S ke ih
Xt 'aﬁx 4. I;l'ﬁx

R 5 gl & wpes [eue, 25 kg wew
W & ageas & FER B ) s
foreer 1 25 ¢ W SRl @ (am )
&

(RT = 2500 J mol' #hifanr)

1. .00
3. 0005

2005
4, 0008

A 5 g/L polymer solution is prepared with
a polymer whose molar massis 25 kg. The
osmatic pressure (inatm) of this solution at
25'Cis

(Consider RT = 2500 J mol™)

. 0.002 2. 0.05

3. 0.005 4. 0.008

AL oF FCC WA F g 3w
R g owd w e, o e

Hraas #r e

3 X . =
& &

If all the lattice points of an FCC structure
are occupied by uniform hard spheres that
touch each other, the fraction of volume

occupied is
1, B 3.

& i &
- T 25
Hﬂ_ﬁ?ﬂ?ﬂ?ﬂﬂ#@‘jﬂﬂﬂfﬂﬁmg
1. e ot i arghemEn
2. Taer-femars it & mea st
3, Bfa & 1 e & ae g
4. AEE w7 1 oegrdy

Origin of the colligative propetties of a
dilute solution-is

. volatility of solute molecule

interaction of solute-solvent molecules
zero enthalpy of mixing

entropy of mixing

Lh}!ﬂ.}-‘—-



59. shrEgy rfAsier FAAT w1 AR
FT T WE F
1.3 / La - )
e 1 P
p— p—

39, The graph-that represemts the Langmuir

Adsorption Isotherm is

¢ e

t2s

o=

5 s

,:/,__

p—

p =

60. FFH A ¥ HE-UeolISH FUT &TaH B #H
v =% uwit = wér Aae B

FEH A

FetH B

WADH | i

HTFTETOT

Q

FADR ii.

CoASH | i

b e

60. Correct match for the coenzymes in Column

P-i; -, Refii
P =i, R=ii
P-iiiz Q-ii, R-i
Pl i Reifi

A with their function in Column B is

‘Column A Column B
P | NADH i, | Oxidation
Q | FAD i | Acyl group transfer
R | CoASH |iii | Reduction
1. P-i; G-ii, R-iii
2, Pl Q-1 Rani
3. Peiiiy Q-ii, R-i
4, Peiii-i Reiii

$M11 RISE/18—1AH—2A

17

HMPART C

61. bisty’-Uferen A&%w @ PR, A sufeufy
# saNe qeEnS & eEeeRadd #
@ el # ¥ o 4w A b osEE
wdad #t g :

A
1 ‘/D\ 2, Jj\z
[~ni—| ':f:
PRy Rs
il = J | A &:
N i
PR T N

61. One of the products formed in the bis(n’”
allyl) nickel complex catalyzed cyclo-
dimerization of butadiene in the presence
of PR; is compound A given below.
Identify its precursor.

PRs PRy
o o
3 "1“ = | & #iil
PRy ==l




62, TUFIOT HIEA L H AU WA I A
Y B ¥ ew | Fa weE 0 #r

#E w1 e Afew
e H [ el I
{a) [MnOl — () H.50,.
[MnO, |~
(b} MeCH < (i) &F NH; % Na
[MesCT X
o) Az + Au — {iif) [HaSOsF]
AgfAuF;] (g9 )
(d} HsPO; — (iv) & Brf,
[PIDH),]'
g B &

L (@) = (i) (b)  (ifk: () ~ s () ~ (iv)
2, () — (ii): (B) (i (&) — (v () — (i)-
3. () ~ (i () = (iD): (&) ~ () () ~ (V)
4. (a) = (i) (b) (1) ()~ (v (d) - (i)

62. The transformation are given in column 1
and reagent in column I, Match the items
of column1 with those of column 11

Colymn | Colamn 11
(@) [MnO,]” — | (i} H:80,
[MnO,J"
(b) Me;CH — | (i) Nain liquid
[Mtticr MH:
{e) Ag + Au — | {1il) [H:80,F]
AglAuF,] (super acid)
(d) H:PO, — (iv) Liguid Brl;
[PCOH)]" |

The correct match is

L (&)= (i) (b) — (i) () — (iii); (d) - (i)
2, (&)=l (bY — (i () — (v () = (i)
3. (@)= (iii); (b) = iy (e} =103 (d)—{iv)
A (@)= (i) (b = ik fe) — (v} £d) - (i)

63. BT & WEdeaE & A

Frrtatas st o fFar ST

(A) 2 Wi SATHT i Ao
Haewr & g # afEds g g

(B) Tg g § TN e g wnen g

(C) EENEAET T 0.5 & swwws &
arar #i

(D) wellsr ITERTSa aUr ey arapHt &
e ;l-ﬂz:-qzmmm%f

wer U &

18

63.

64,

64.

1. (A)TYUT(C)
2, (B)FYUT(C)
3. (A)(B) T (C)
4. (B). (C) T4 (D)

Consider the following statements for the

oxygenation of hemocyanine:

(A) oxidation state of both copper atoms
changes by two

(B} it becomes intense blue from colourless

(C) dioxygen is reduced to O,

(D) the p-1":n" bond forms between
each oxygen and copper atams.

The correct stgteménts__;'ir_e:

. (A)and (C)

2, (B) and (C)

3. {A), (B) and (C)

4. (B), (C) and (D)

Atama ot (A-D) ¥ cC ey
Croife ool ool T

[PICH(CHIT  (A),  [PUPPh)(CHY] (B),
[PUPPh;}{C(CN Y] (©),

1. (€)<(A)<(B)
2. (A) <(B) <(C)
3. (B)=(C)=(A)
4. (C)<(B)<(A)

The correct increasing order of C-C bond
length in the following molecules (A-D)

[PICK(C:HAT (A), [PUPPhaR(C2HL)] (B)
[PYPPhs){CA(CN).3) (C), s

1. (C)<(A)<(B)
2. (A)<(B)<(C)
3. (B) <(C)<(A)
4. (C)=<(B) <(A)

. frafafae @ #9Y closo FawT 78 D

[{Co(n*~CsH)1(C:BH)] (A), [BiCHy] (B,
[B:oH i3 { AUPPh: )} (C), [C2BsHio] (D)

T 3
1. E.C}HHT{B} 2. (A) (B
3. (A)TRC) 4. (B) @ (C)

$/11 RISEM8—1AH—2B



65.

67.

67.

Which of the following are NOT claso
clusters?

[{Co(n™-CsHs)12(C:BaHy)] (A}, [B.CH;] (B),
[BioH s {Au(PPhs )} (C), [CaBsH ) (D)
The correct answer is
1 {C) and (D)
3. (A)and (C)

2. (A)and (B)
4. (B)and (€)

.ﬁmﬁﬁaﬁ#m?ﬁﬁmﬂ

faad  aop mwedwreh & aneay
FAREIACHS 87 £
[PA(PPhy)) (AL, [VICOL] (B), [CHCO)] (€),
[RR(PPhLCT] (D), [0 -CHaNINOY] ().,
Ni{CO), (F) :

1, BEWC 2. AFWF
3OATUTD : 4 CFIrE
. Identify the pair of molecules which are

isoelectronic as well as isostructural from
the following:

[PA(PPh;)s] (A). [V(CO)] (B), [CHCO)]
(€), [RB(PPh3)sCl] (D). [(n’-CsHs)NINO)]
(E), Ni(CO): (F)

1. Band C 2. AandF
3. Aand D 4. Cand E
freafafaa #Bf & Be o w0
H
PhoP Gl A | fp =
g Nppy, decaln Q /i' £
P'h; 1
W (1)

(A) glfzas & wrrdieTor smewr 1 F
qAGFT 111 g = &y

(B) @ p-grEerss faiwa winfear &

(©) Ay (Wt ufa gradr §

(D) TF war Pdws #@iar &

a8 s d

L (A)Saer 2. (A)TRT(C)

3 (G T (D) 4. (B), (C) YT (D)

For the following reaction, eorrect statement(s)
is/are

19

68,

H .
QLo
i
p/‘l . 3
Ph, Py
m ()
(A) Oxidation state of iridium increases
from Ito TH
(B) Itis B-hydride elimination reaction
{C) (1) and (11) both are diamagnetic
(B It is migratory insertion reaction

PhsPe_ _.Cl A

T i
Prf  CPRhy dFeain

The correct answer is
. {A)anly

2. (Ayand (C)

3. (C) and (D))

4. (B), (C), and (D)

[ -CHOFeCOR] # CHyl & yiafear
gt A & &1 i A, 'H NMR ®EER
# & Tasnae ovfar ¢ e dsfae daar
& WAIH 35§ WAE A F prh, NI
U R B EA ¥ OB S 'H NMR ¥IH
el & 3 #e gufar @ Oad d@=fog
digar 1 9 3:5:15 81 WE A aur B

2, FH
| o7 | Q!
fe
fe phap 7\ e
DCK HI\CHS | ED éHa
: /F@f\c . 9\_ o
oc posl BT 4y ﬂ:"
CHy
| o] ¢
: _..-'FE _F_..-F\E ]
s \GECHG i KIc-:c) Hy
= :
| @ @
I/Ff‘*\cé@ F'haP/ ."‘QBCH;;
to$
CH, oW




68, The reaction of [{1-CsHs ) Fe(COY%] with CH3l

20

gives compound A. The 'H NMR spectrum of
A shows two singlets in an integrated intensity
ratio of 3:5. Compound A upon reaction with

PPhy; gives compound B. The 'H N

MR

spectrum of B shows 3 scts of signals in an
integrated intensity ratio of 3:5;15. Compounds

A anid B respectively, are

T | @
> Fe I?Ff\ o)
\ PhyP oF
o !I:.r/ \t CHs I: 0 (I; > .
e e
ol T 4
CHs
) Q@7 @
Fe Fe
e/ \ PhaP~/
7 Yoot [P ooy 0.
5T | 9
L Fa .»"'i.e"*t
'f \\w 2 PhiP™ o=t
co
CHq

69. i fow Il #t TWema womcAwar &

Hedt #F od suat # ggaed

(A) NF; 31 38T CF; 79 & AT &
Ha= grar ¥

(B) NE, & 3987 NH; 77 ¥ e A=
&7 g & '

(C) NF; #3387 OH YT F AT A
Hitys grar g1

(D) CH; FUT CoH: 39T & T & wamyer
A B B

T I &
1. A BEATD 2. BaEurc
3. B.CTwD 4. BEWD

7k

69.

Identify the correct statements about the

electronegativity of groups given below:

{AYCF; group has greater value than
that of NF,

AB)NH, group has lower value than

that ﬂfNF}

{C) OH group has 'preater value than
that of NF; '

(DYCH; and Cs;Hs groups have almost
similar values

Caorreet answer s
1. A, Band D 2. BandC
3..B, Cand:D 4. Band D

faza AT # “Height equivalent 1o
theoretical plate (HETP)” #r Teafaf@g &
& e oy A w9 @ Bl awa B
(A) FTEH & A9 9T

(B) aew & aw wY

(C) e € 4 Uy

(D) #eR & et 9y

e 3o &
1. A.BEITC 2. CcauwDn
3. B,CEWD 4. ATUC

Height equivalent to theoretical plate
(HETP) in gas-liquid chromatography
depends significantly on which of the
following?

{A) Temperature of column

{B) Velocity of carrier gas

() Packing of column

(D) Column material

Correct answer is

+ A Band €

.Cand D

.B,Cand D

S and C

R R e

Xe &1 U Ef3-300 wANIEs (Z), NaF &
g At @ Wewr o e AT B
fSEe 100 °C W T I o AifFE A
wred Bl Bl A & el Se-yTves @
TLiee AT Far &1 Z @A €, Fa

1. - XeF, 18T XeF,

2. MeF, 47 XeFy

3. XeF HT XeF,

- 4. XeFq ol XeF,



71. A binary fluoride (Z) of xenon combines
with two moles of NaF to give a product
which on heating to 100 °C affords
compound A. The alkaline hydrolysis of A
gives perxenate salt. Z and A are
respectively,

1. XeF;and Xk,
2. XeF, and XecF;
3, XeF; and XeF,
4. XeF;and XeF,

72. oA A # Ry wfadfta & &1 swA B

# v ezt & e Ao
| #fawa | laAS o
Q) e {a) Smflll)
(i) F {by Th{III})
(i) B {e) Eu(lll)
{iv) =ar () Tm(ilD)
e EE

1. (i)(a); (ii-(e): Git-(bk (ivi-(d)
2. ()i (iD=(e) - (v)-(2)
3. (ia); (ii-(b); Git)-(e): (iv)-(d)
4. (D) (i)(hy; (ii(d): (iv)-{a)

72. Match fluorescence colours given in
column A with lanthanide ions given in
column B

Column A Caolumn B
(i) Pink (a) Sm(Ill)
{ii} Red by Th{Ill}
(iii) Green | (c) Eu(Ill)
(iv) Blue (d) Tm(Ill)

Correct match is

. (DH(a); (e (iii)-(b); (iv)-(d)
. (i(d); (ii)-(e); (ili)-(b); (iv)-(a)
. (D)-(a); (ii)(b); (iiD)-(e); (iv)-(d)
. (D)-(e); (ii)-(b); (HiD-(d); (iv)-(a)
73, cis-HTeH & M ¥ #yA w O
wifew]
(A) SHE Ki[PCl)| ¥ e R
e B
(B) FEH [PUNH;)ICL & fefa R
T HEAT £

Ll bl e

21

73.

74

74,

75.

() =% BeE # o # W o
ST N, #r e 60 & B

(D) TR & TE cis-[PUNHLCUHN] & 7
aFy # TR e B

(E) DNATZFE # 7 27 Bwcad! apads
et & WY weus w2l

e AT Bl

1. A, CEUTD

2. A, C,DEWTE

3. B,CEWD

4 B.C.DAWE

Choose the correct set of statements for

efs-platin.

(A) It can be prepared from K.[PtCL].

(B) 1t can be prepared from [PHNH;)|Cla.

(C) Inits preparation, the observed frans
effect for Cl is greater than that of NH,.

(D) In blood it stays in equilibrium with
cis-[PUNH:RCIH,0)]".

(E) In DNA strand, it binds to two adjacent
cytosing bases.

The cotrect set 15

1. A,Cand D

280 PandE

3, B, Cand D

4 B.C.Dand E

Wy o] @ BESE 200 Mev S
gizar ¥l ovw RBa A UF 1 kg W
fordea forael oaw (MW ) &, 9% €

wAHT
L. 530 2, 650
3. 930 4. 1250

In fission of **U atom the energy released is
200 MeV. In one day fission of | kg U will
give power (in MW} approximately

1. 550 2. 650

3. 950 4. 1250

[Re;Cly™ (A) FT (0s,Cls]” (B) & Fxward
2 MOl ot @ welr 81 seer St
¥ fore #lF-81 F94 Heh 87
. (A)@HT(B) AT 3 Ml qfAE Te
w7 F E
2, (A) FuT(B) 2Rt & Ml g wTaia ¥
# gl
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76.

76.

T

3. (A H gt MOl gRE waia ' A §
T (B) # 2T T w9 A E

4 (A) #F @ Moy T s A B

quT (B H At wiahta & g

The structures of [Re;Cll™ (A) and
[0s:Cl}” (B) are made up of two MCl
units, For these structures, which statement
i4 correct?

. (A) and (B) both have MEL, units ¢clipsed.

2. (A) and (B) both have MCL. unity
staggered,

3. (A has both MCly units staggered
and (B} has both MCly units eclipsed.

-4, (A) has both MCl, units eclipsed and

(B) has both MCI, units staggered.

gl weH & v Reffaa & @ o

FUS/RUAT BT gﬁ'ﬂ':

(A) Cutl) & PA(I T Pd(0) & 3gadger
Bt 21

(B) Cu(ll) & Pd(0) 1 PA(Il)F reisHoT
grar §1

(C) Cullly 3ramgs Bewa & feaRa
AT £

" I B
. AFUTC 2 Baurc
3. A TUTR 4, BEHad

For the Wacker process, pick the correct
statement(s) from the following:

(A) PA(I1) is reduced 1o Pd(0) by Cu(l)

(B) Pd(0) is oxidized to Pd(I1) by Cu(ll)

{C) Cu(1l) promates the reductive elimination
Correct answer is

I..AandC 2 BandC
3, Aand B 4, Bonly
f=foias syt m Fan fifae

I: PClL 37 38T AsCl ey ardig  femar
& §

I P Y 3R AsE ITER N B

ffafaa # & &@ sew aftw

I UT 139 Te § T 1 @ wdy
EATEAT 11 HTT )

2. WUS 1AW N HT § Wog | 1 w9y
saTEaT 11 A6t war g

22

rird

78.

78,

3, U 16ey § T FUE 103w B
4, S FUT 1 YT HET §

Consider following statements:

I: AsCl: is thermally less stable than PCls.
I1: Size of As is miore than that of B,
Choose correct answer from the following
1. Statements I and I¥ are true and 11
is the correct explanation of 1.

2, Statements I and I are true but 11

15 not the correct explaniation for 1.
. Statement 15 true and statement 11 s false.
4, Both the statéments T and 1T are false,

T

BeaCly (1, B2ClLy (1) 38T Ga:Cl, (1) & 3w

(A) T & TF M-M (M= Be, B, Ga) 3=y
gl

(B) Be, B 8T Ga 7 JeFERI0T Hawur 28

(C) 3l & AT g o] & 3 @Y
FafRRy FHaer £

(D) a1 Fohrd T & 5
g sfAf gaae §

agy U g

. ABEETC 2. AFUTB

3, D ¥ad 4 B.CAUD.

Consider the following statements for

Be;Cly (1), ByCly (1) and Ga,Cl, (1):

{A) There is an M-M (M = Be. B, G4)
bond in all;

(B) The exidation state of Be, B and

~ Gais+2.

{C) The geometry around the central
atom is planar for all,

{D) The geometry around the central
atom is planar in Fand 11 only.

The cotrect statement(s) is (are

1. A,Band C 2. AandB
3. Donly 4. B, Cand D,
, FeaTeatas syt . e $fe

() T e & VA E AT oftE
WO HEE B

(B) V{ag) Y I8 Or'(aq) 0% wEw
HOaEE gl

(C) V¥'(aq) B IVET O (aq) & T
FofaTIa # o 8gd aF g



79.

80.

23

War &Y §
1. ATUTB
3. BEYUTC

3. A@WC
4 A BEUTC

Consider the following statements:

(A) Cr" is easier to oxidise than V**

_ inthe gas phase

(B) Cr*'(aq) is a more powerful
reducing agent than V*'(ag),

(C) The rate of water cxchan%z'for Cr’'(aq)
is much faster than for V*'(aq).

The eorrect statements are

1. Aand B 2. AandC
3, Band C “ 4. A, BandC
. TR 1 - 1 & BT uet Al og REm

A

(1) [F(CN)e] ™+ [CofCN)s]~ —
[Fe(CN)" + [ColCN)s]™

(I} Co(bipy)s]™ + [Co*(bipy)h]’ —
Colbipyh]™ + [Co*(hipy ) )™

(1T} [ColNH)FT" + LIE::'{H;()}& hi Gy
[CoNH3)s(H0)] ™" + Cr(HL0)F

(A) 1aETl & fow svagy et
L B R

(B) Fad 1l & T FyFgy g0
AL B B

(C) WA LTIl A 3 87 s
wrEEeT giEntay far b

(D) FHHIOT 1 FUTHL F e 87 Selag
FACRYT giEAfeE g &

e HUA §:

lLATUTB

3L.BFWD

2. BEurC
4. CAYTD

Consider the statements A-D regarding

equations [-11E:

(1) [Fe(CN)]"™ + [Co(CN)F™ -
[Fe(CN)e]*” + [Co(CN)sJ*

(1) Cofbipy)sJ* + [Co*(bipy);]*" —
Cotbipyk]* + [Co*(bipy);]"

(I1T) [Co(NH: )" + [Cr(H,0) ] —
[Co(NH3)s(H:0)** + [Cr(H,0)5F )"

(A) Marcus equation is applicable to
Land I1.

(B) Marcus equation is dpplicable to
1l only. '

{C) Equations Land Il involve inner
sphere electron transfer.

{EY). Equations Land 111 invalve inner
sphere electron transfer,

The correct statements are;

l.Aand B Z:

3. Band D 4.

Band ¢
Cand D

i Ur@EMHQDj
(1 equiv.)
ii. HyO*
iii. Bry, CCly

D ®

Br+ “OH

Br

CH

£t

g

81. The major product formed in the following
oxidation reaction is

I. Urea-H,0,
(1:equiv,)

ii, H;0"
iii. B_Fg, CC|4

b

D &

Br"




OSiMe;

82, The major product formed in the following
reaction is

N OSiMe;
i, CICOMe, )=
= OSiMe;

24

HcgzMe y COzMe
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83, The major products A and B formed in the
following reaction sequence are
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84, The major products A and B formed in the
following reaction sequence are
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85. Structure of the intermediate A and the
final product B in the following reaction
AEGUEROE ALC
{dba = dibenhzylidene acetone)
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3. m‘m AT IRRE (4+2] TrEwar

HabelaT
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HTaRa [2+2] WA HEed

- Mechanism of the following transformation

involves
COGEL

| by Ty -COsE
sUAlE
I Eet

COE

L. A [242] cycloaddition followed by
“con’ rotatory electrocyclic ring opening

2. A [4+2] cycloaddition followed by “con’
rotatory electrocyelic ring opening

3. A [4+2] cycloaddition followed by Cope
réarrangement

4. A [242] cycloaddition followed by *dis*
rotatory electroeyclic ring opening

Frafaf@a st & NaOAdACOH F
g @ faegw svwew & e
FUA

E
CAc
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L trans-1 2-SrtrEe TR EE TR A
& & fav B #r 3dam A A7 3T
Far ;

2. trans-1 2-SEteEd e T 2 &
faw A & adem B Iw 2B s B

3. cis-1 2-FRUHICTERAEFARFNT 2 ¥ v
B #I 38T A X HRBRET Far B

4. cis-12-ZtHEEEETR TS W
fav A & 3w B 35 3T S gl

OTs

QA
B

The correct statement about solvolysis using
NaOAc/AcOH of following compounds is

Rk
OhAc

WOTs:
OAc
A

I. A redets faster than B to give frans-
1,2-diacetoxycyclohexane

2. B reacts faster than A to give rrans-
1,2-diacetoxyeyelohexane

3. A reacts faster than B to give ofs- 1,2-
diacetm;ycyclqhn:_xam

4. B reacts faster than A to give cis-1,2-
diacetoxycyclohexane
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88. The structure of the intermediate A and the
major product B formed in the following

reaction are
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8. v diffs ¥ B wEeH el .
BT %": | Q _
'"H NMR: 8 7.9(d, J = 8 Hz, 2H), 66 (d, /=8 ) G i
Hz 2H). 4.3 (g, /= 6 Hz, 2H), 4.0 (br s, 2H.
D,0 faR#E), 1.4 (1, J = 6 Hz, 3H)

Mass: m/z 163, 137, 120, 92 NH;
aifas i gy " Bl
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B0, The majoi allylic alcohol Aand the ester B

L

89. A compound shows following spectral data; formed in the following reaction sequence are
"HNMR: 6 7.9 (d,J = 8 Hz, 2H), 6.6 (d, /= 8§ e o e
Hz, ZH), 4.3 (q, J = 6 Hz, 2H), 4.0 (br 5, 2H, \(5 =t fm A w’:m} B
D,0 exchangeable), 1.4 (t,./=6 Hz, 3H) ' ' 140°C "

Mass: m/z 165, 137, 120, 92
The correct structure of the eompound is

1 9 L “=\5H a=€w
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91. The major products A and B formed in the
following reaction sequence are
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(E10):P(O)CH,CO,EY, NaH

92. Reaction of D-glucose with following
reagents produces
Reagents: 1, Acetone, H'; 2. PDC; 3.
(EtO)LP(O)CH,CO,EL, NaH
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L. TSimytma:  Me=i-Pr=t-Bu

2, TS: Rpting  tBu>i-Pr>Me

3. TSimatng:  Me>iPr=t-Bu

4 TS:matma: =Bu=i-Pr=Me
93. For the following thermal [2+2]
cycloaddition  reaction, the correct

statement about Transition State (TS) and
preference for endo product formation is

H

H i H

el
H

L TS: mtma  Me=4-Pr=1-By

2, TS: myetmay; t-Bu>i-Pr>Me

3. TS: oo, Me>i-Pr=1t-Bu

4, TS:mytna: 1-Bu>i-Pr> Me
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94. The major products A and B formed in the
fellowing reaction sequence are

@ 1. A0

1 m=CPBA b
N 100 °C 2.A0,0
3. NaOH
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4. cis- T wrans-Tead=t & BF 33f6E
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96. Irradiation of either cis- or trams-stilbene at

313 nm results in the formation of a mixture

4 i o of 93% cis and 7% frans olefin because
: - * L. trans-stilbene is more stable than
ciz-stilbene

2, the extinction coefficient of trans-
stilbene is greater than cis-stilbene
at exciting wavelength

- the transition state structures of cis-
and trans-stilbenes are different

95. The major products formed in the
following photochemical reaction are

tad

o 4. the triplet excited states of eis- and
v trans-stilbenes are at different
ER energy levels
CoHo ki
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2. IS TERRYE T cis- e #r 97. The major heterocyelic compound formed
HOT trams-Teeade #1 ey W in the following reaction is
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98. The major products A and B formed in the
following reaction sequence are
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99, The correct order of rates for the following

reactions is
| NH
Ky :
MaNH.
cl NH.
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| OEt
EtONa @
NO, NO,
F OEt
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.—h
EtONa
NO, NO,
g k[ }'kz and k_q} kq
2. ki=kKs andk-l}kj
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ffafle Mo & 3702 & fBv
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Ha
H+
Hy
HARA | | Frawp (8 opm)
P Ha i ~0.3
Q Hy ii 51
R Hsn |iii 6,4
5 Hz,‘.g, 1'\" B
I P Q- R-iliz S-iv
2. P Qi Reiv 8-ii
3. Peivi Q- Reifi; 8-
4. Peii; Qe R-i8-iii

The correct match of protons in Column A
with the 'H NMR chemical shifis in
Column B for the product of the following
reaction is

"
—
 [Column A Column B (3 ppm)
P H, i .3
Q1 Hy i 5.1 i
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R: L= HH;;'; iii
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L. P=iiy ©Q=i; R-ii; S-iv
2. P-i; Q-ii; R-iv: S-ili
3. Peiv; Q-0 Reiiiz S-ii
4, P-ii; OQ-ivy Rain S-iii

s & 4 &y W afm LA &
o TowgE Remw sy & B
s sgEAdET i S i
L [IsC1)25(2)-25( () |LA1 2
2 11250204250 1) s(2) ][ 1A 25
Alja(2)]
3. [1s(H2s(2)-25(1)1s(2)]
fal DAZYA a(2)]
4 [t D25 2250118 2) ] fa( 1) A2))]

Which of these is not a suitable
unnormalized wave function for the
excited 15'2s' electron configuration of the
hefium atom?
o[ EsC2s(2)25( 1) Es(D)][ A 1)82)]
2, [Ls1)2s(2y+2s( 1) 1s(2)]fal 1 }A2)-

A 1)a(2)]
3. [1s(1)2s(2)-25( 1) 15(2)]

[ A2 A )a(2)]
40 [1s(1)2s(2)+25(1)1s(2)][a( 1)A2)]
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AT AT HUET (1.2) F H S
wH g &
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. ATUTH 2, ATHIC
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Two opposite sides (in the Jedirection) of 2

square box of side L are slightly stretched.
Consider the following four statements:

A. The point group changes from Dy to Dy,

B. The (1,2) and (2,1) energy levels remain
doubly degenerate, _

C. Both the energy levels are lowered and
the energy of the (1.2) level is hi gher
than that of the (2,1) level.

D. Both the energy levels are lewered and
the energy of the (1,2) level is lawer
than that of the (2,1) level.

The two correct statements are:

I, Aand B 2, Aand C

3. Band© 4 Aand D

v medt Py S tR few o
e e Y S O S
weaETde et £ e fram
PRl wF w0 & Be tReafe ¢
Azgli e pie e bmafe 3 22)
Hﬁm-mﬁ'ﬁ?ﬁ,' mmmm
Pe- P, p, ¥ 3R ¥l 3w S
EE i SRR, S S SN
AR s & w9 ¢

L sl
Ei—ﬁw —!E-hm
2
3. 4, 5
r-s-ﬁfu &-H‘m
2 2

Consider a model system of five non-
interacting fermions in a ‘single  3-
dimensional harmonic oscillator, The
Hamiltonian of a single particle is

I s B N L
fi =5;[u:‘+p_i+ﬂ,,ltimw‘frr’+r *27)
where m is the mass of the particle, w is
the angular frequency, p,, p and p. are

the momentum operators. The ground state
energy of the system of 5 non-interacting
fermions is:

L9 &
%ﬂw —;ihw
3 4
E—ﬁm Eﬁm
2 2

S/11 RISE/18—1AH—3
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U I p= g dgn HEE A E SR ow
qN e T F EFEedEow & HTSTH
Wl & oEE WA 5w owEw £ g
E £l ¢ SR & o #7 dtea w9 &
1 (& +9E,)10

. (B +3E,)

- (B +9E. )14

. (B, +3E)10

L% I 2

.S

A particle is in a stale g = i, + 3ys, where
i and s are eigenfunctions of the
Hamiltonian of the particle  with
eigenvalues £, and K, respectively. The
average energy of the particle in the state ¢
is -

. (& +9E, )10

- {E 4 3E)

(B 9B, )4

- AE +3E )0

[

= led
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M W s B, vum @R s
wuE £ Fur gfadn #1 soh wees

ES & & v Pt swt 8 @

HiA-8T Iy B0

I 7 MR & e fr Beeas
Hewur & wast, £V fEster ameter @
e 7 B

2 E)& munen® gem e b

3. E&"mms‘m’rm%i

4. EN+EY, v Swsran smer w5t
¥ v souan @ &

Which of the following statements on
ground state perturbation theary, involving

the zeroth order energy E{”, first order

energy correction £\ and second order

energy correction £, is false?

1. Eg" is the average value of perturbation

operator with respect to the ground state
of the zeroth order Hamiltonian.

2. E}%is necessarily negative,



3. E{Mis necessarily negative,
4, E" + E!is an upper bound to the
exact ground state energy.

106, & Iowavir wfafem & ufgedt awr
yyadt ggb & wfrgor FEhY F oy
A 9212RT ¥l TR AW W g W
UHd AU yaad AR & e
mmaﬁrwﬁmwm
0 a9 W R & v gy s

gram|

(nin =2.303)

I 1x10 7. 2%10"
3. 1x10* 4. 2x10™

106. Difference between activation energies of
the reverse and forward steps of a
reversible reaction is 9.212RT. If the pre-
exponential factor of the forward reaction
is double that of the reverse reaction at the
same temperature, the equilibrium constant
for the reaction at that temperature will be
(in1D = 2:303)

o ix1o! 2. 2x10!
3. Ix10" 4, 2x19*

107. vrenga-waEce HiRfHar
ey
E-+ 5+ ES
ky

Ll
ESs=FE+ P,

& fag ;r-mrﬁén wEY AW # T
Y dEds wAw 0t s T 10t Ml §
af Eflﬂ'“-.'vﬁ-‘l'!ﬂ-*;;—‘ = 1000, 8T @ k, (M
s"@?ﬂ}ﬂmmmm.ﬂ'ﬁtl

[FmEET # X o ¥ AR weemw &

RPN wegar £.8)
L 1xlg" 2, 1=10"
3. ix10* 4. 1x10®
107, For an enzyme-substrate reaction;
ky
E4+852ES
oy

k.
ES=E+4+P,

34

the slope and the intercept of the plot

between % and {—;}- are 107 5 and 10° M''s,

respectively. If E,=10* M and ";—2 = 1000,
the value of k; will be close to {in units of
M ') [r is the rate of the reaction and E;
is the initial concentration of the enzyme)
1. ixlo" 2. 1=10¢

3. 1x10" 4, Ix10°

108, 100 cm” & #W # 25 °C W AFRF D,
¥y & fav wymiala Rawr va= £
( h=6.626 x 10715 k=1.381x10% IK)
I. 3.8x10% 2. 5.8x10%
3. 7.8x10% 4. 9.8x10™

108. Translational partition function of a D;
molecule confined in a 100 em’ vessel at
25°%Cis
( h=6.626 x 10715, k=1.381x10" JK™)

1. 3.8x10% 2. 5.8x10%
3. 7.8x10°° 4. 9.8x107

109, & s gl o7 o & Ingas & anEw
(273 K) X wiOmf@a  mor i & ool

P(kPa) 40 80
Vicm') 25 40

FER FEAN ® oA o &
Whsaw H¥E WEEA (em?) ToEe
Hftreiaor g T f, SE R

I 50 2. 100
3. 150 4, 200

109, The volume (cm') of CO adsorbed on
charcoal (273 K) at two different pressures
is given below

P(kPa) 40 80
Viem') 25 40
Assuming Lanpgmuir  isothermy, the

maximum possible volume (cm®) CO that
can be adsorbed 13
1. 50
3. 150

2. 100
4, 200
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€Dy (Ip=1) & EPR ¥agw & st
HEAT §

L =3 CAE

b 1 4.9

The number of lines in EPR spectrum of
CD;{ID’=I}iS

i 3 2.5

37 4.9
Frafafea % & st 3y waffe weg £
WE R AT E

b ufrefe 2, tele

3. RIS 4. GeETCRH

A symmetric top molecule, among the
following, is
. ethylene
3. butatriene

2 allen:
4. hexatriene

WA 3 F I gwf wwe
¥

LI a1 ST
3.5, 11, 4 E A,

The allowed electronic transition  in
fluoring molecule is

+ 5R] + =
I.Ex—Hz.x 2 EH—}EK
&8 Il LI i

el ofvwes wmwr iRt
HClL+D; = DCL+ HD & B0 o’ & 55
TRE §1 (Fefaw gl e, o' &

=T anfeT 7§ e #)
-HCI D] BC] 6D
| 2885 | 2990 1990 | 3627
I 258 2. +258
3 -129 4, +129

Assuming harmonic approximation, the
energy change for the reaction HCI+
Dy = DCL+ HD inem™ is (the vibrational
frequency data in em’' is given in the table

below), =l =
HCL] B[ b Ho
_ 2885 | 2050 [ 90| 3627 |

35

I, -258
3 =129

2. +258
4. +129

114. 0% gfagam] v & v J = 1, M= 0

114,

LIS,

TR = 20 M, = 0 HaEuRt & me gl
HEAT & T oz - 3 ¥ wraw

TFAT HOT TR oS wEEE §
aF
. [ cos? 8(3cos*6 — 1)da

2y j';' cos? 8(3cos?0 — 1)sinddo

3. [ cos 0(3¢0s?0 - 1)sindde

4. j'; cos 8{3cos* 0 — 1)sin?de

The transition moment integral for a
rotational transition between J = |; M; =0

and J° = 2; My = 0 states for a diatomic
molecule along the z axis is proportional to

L. [ cos? 8(3cos?8 — 1)d6
2. j'; cos® 8(3cos6 — 1)sindde
3. [ cos 0(3cos@ — 1)sinfdd

4, fu“ tos #(3cos26 — 1}3!‘1_125!3

Laa
=
o
+
=
-
¥

4, "¢23 =

One of the correct normalized sp® hybrid
orbitals is

1 1 1
I, ';{I‘-'z, + ;@zi’x o ;¢2Py

1 e 5

2-_ 551?2: + :;Fé:mzpz +\-"HHE¢2F}'
y VE

i ﬁ¢3$ e J_§¢2Px

1 F



116.

116.

i

117.

L18.

118.
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9 99 & v 300 K, w arfm wwor
2107 K AU 5x107 bar' # 20K FAT
mmmmm(ﬂ’)r (kbar ) ghfr|

av
L 24 s A
3. 06 4. 120
At 300 K, the thermal expansion cocfficient

and the isothermal compressibility of liquid
water are 210" K™ and 5x10° bar’.
respectively. @-%)T {in kbar)for water at 320

K and 1 barwill be
| 5 2 12
3 06 4. 120

7o & v waewr sntw & dwgw @
# FAT WUTHS FAT ¥ 3H NEAeg
EEER &1 wROT f3Es g § wer
e ;
I. T S awe 9T g
2. T o w9 s
3. e @ e 9t ot
4. T & aras or ot

In the phase diagram of water, the solid-
liquid boundary has a negative slope. The
reason for this unusual behaviour can be
traced to decredse in

density of the system on melting
wolume of the system on melting
entropy of the system on melting
enthalpy of the system on melting

AFE HT PyHa(g)HBriag)AgBr(s)Ag(s) T
fawa o a9 f Yo & @ d@R i w
E°(Wolt) =001 — 1% 10°%(F —298) — 2 %
™8T — 298)*

 ¥9 # e w7 R 298 K W A
HRERAT T (0K mol ) T wedtedr
(ki mol™) &

I, -9.65 74T 384

2. =384 4T —9.65

3 -IB3IFUT-T.68

4 —.6RTRM--183

The standard cell potential of cell,
PiH (g)iHBr(ag)AgBr(s)|Ag(s),was

36

119

1%

120.

120.

5'“!--‘.”,-

measured over a range of temperatures, and
the data was fitted as :
E%(Volt) =001 — 1 x 10~%(T = 298) —
2 % 1075(T — 298)2

The standard reaction entropy (JK 'mol™")
and enthalpy (kimol™') at 298 K are

—5.65 and ~3.84

~3.84 and -9.65

—18.3 and —7.68

~7.68 and -18.3

T d@ifcaw Foc fFrea & (o) aF %
TRTOT (4 = 0,154 nm) Fr Bada o0 & &
;0T UT WA ¢ rew @ ouden 2
410" kg m” | BF Ted Fr vy W

.22 2. 44
3. 8% 4. 66

The (002) plane of an elemental FCC
crystal diffracts X-rays {4 = 0.154 nm) at
Bragg angle 90°, The density of the crystal
is 4% 10" kg m™. The atomic weight of the

clemental solid is

$i-22 2. 44
3. BR 4. 66

U W UFR Fet & Bewe e ReaEdn
HANE Ce” & Rwma & o &
ST (1) 50 % Fe™ TR (if) 80% Fe'* 3npmie
& o £, 99 37T By B & emt
(V &) 89 Fawrn

(RAT & Efosejp2e = 077V, 10g;,2 = 0.301)

1. 0.734 58T 077
2. 0.77 AYT 0,385
3. 0.77 FUr0.734
4. 0.385 9T 0.367

A solution of Fe"" is titrated potentiometrically
using Ce’' solution at 25°C. The emf (in V) of
the redox system thus formed when, (i) 50 %
of Fe'" and (ii) 80% of Fe** are titrated, would
respectively be

(Given EQ a4 e = 0.77V, logy,2 = 0.301 )

I. 0.734and 0.77
2. 0.77 and 0.385
3. 0.77 and 0.734
4. 0.385 and 0.367
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17 19
M & =
3% 4. %g-

Two students are solving the same problem
independently, If the probability that the first
one solves the problem is -:i and the
probability that the second solves the
problem is %, what is the probability that at

least one of them solves the problem?
i

19
y - 2, =
I 25 25
23
25 " ogn

LY}
i
Fiy

feat o R g =t
gad 27

1. 19 15

3. &g T 4

In & group of 44 players, 26 play hockey, 24
play football and 24 play cricket. Eight of
them play both hockey and football, 12 play
both football and cricket, and 3 play all the
three games. How many play both hockey
and cricket?

I I 2. 15

3. None 4. 7

. HIW W MI:MZ;M;.M43“? 1KY
At £, P, FF U Mamew dw
® A ge— ﬂm

4.

5.

1
F
F

1. 2, 9YN-

3. gl?—trﬁaw 4. TR ¥
Four males M;, M, M, My and four
females Fy, Fy, Fy and F, are sitting around
a round table facing away from the table
as shown in the figure below. If each one
movyes three positions to his/her right and
then one position to the left, then in which

direction does F, face?
r N

1. Esst 2. North-East
3. North-West 4. North

Regat (2017, 2017), (2027, 2027) aty
(2037, 2017) | ¥ g @1 d=wa 2
1. 2017 2. 100

3. 100v10 4, 100420

The area of the triangle formed by joining
the points (2017, 2017), (2027, 2027) and

+ (2037, 2017) is

L. 2017 2. 100
3. 10010 4, 100vZ0

ﬁaﬁ,ﬁﬂmam@qﬂm
adade) won ma sEwe (af ud
THT) BT T 4y 27
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In the diagram, what is the ratio of the total
shaded area (of the circle and semi-circle) to

the total area of the square and the rectangle?
&

Prof. Murthy likes to let her students choose
who their partners will be: however, no pair
of students may work together for more than
seven class periods in a row. Alice and Bob
have worked together for seven class periods
in a row, Calvin and Denany have worked
together for three class periods in a row.
Calvin does not want to work with Alice.
Who should be assigned to work with Bab?

. Calvin 20 Alice:

3, Denny 4. None

%

T

foar war g

(o) =aifa=>0 M : :
-=ﬂ£fq$ﬁ]m Fa® fy

A 5 & awifas siw e aty @

fae (o) = (7). 78 f= 7 sia

ur afrard wu @ wor 27

1. x>03lRy>0

2. fx<Oandy<0}or{x>0andy>0}
3. [x<Oandy=0jor{x=0andy=0}
4, {x=0)or{y=0}laerfx=0andy =0}

It is given that

| (@) :g :;:; ; g} for any real number a
Suppose for two real numbers x and v,
(xy)" = (x)"(»)'. Then which of the
following is necessarily true?

I, x> 0andy >0

2. {x<Oandy < 0}orfx>0andy > 0}
Jfx=0andy=0}or{x=0and y =0}
4 {xz0or{y=0}or{x=0andy =0}

drdfg 4 A9 gfqat &t zwfa wn
2 Al @ B # from
dfga @t Bowr & w-atad 2
ok @2 afgm ¥ frow et addga

11 2
1 = : 2. rike
12 16
13 13
b P - i
16 % 14

Three semi-circles are drawn inside a big
circle as shown in the figure, If the radius
of the two identical smaller semi-circles is
ith of that of the big circle and the radius
of the bigger semi-circle is twice that of
the small semi-circle, what proportion of -
the big circle’s area is shaded?



10.

Consider a number 54 expressed in a base
different from ten. What is the base of this
number system if its equivalent value in the
decimal system is 497
b

A

g
iiax
4

.5*’"35*'
#g.ﬁ_g%i
FEPE F
i
i
.
¥
=

2

21 fad, 2, ¥
. 42 &, 4. 50 f&.),

W

- A long-distance runner finds a water station

after completing -:'_-H‘.L of the total distance.

After covering another %th of the total

distance he gets medical-aid. Another runner
Jjoins him 4 km after the medical-aid station,

The second runner stops 4 km before the

completion of run, covering % of the total
distance. What is the total distance? _
TR ke 2. 30km
3. 42km 4. 50 km

12.

1= 19 2 29
35 17 4. 24

Fourteen of the students in a class are
girls. Eight students in the class wedr blue
shirts. Two are neither girls nor wear blue
shirts. Five students who wear blue shirts
are girls. How many students are there in
the ¢lass?

.. 19 2 =29

£ T L ; 4. 24

9oddl 8, qul 9ur & w259

Sl 2, senfe) | ueell alv ulfadt

BT @ 9 ¥ 97 g ey @ o

Fed ol aar 22

1. 224, 2.

8. Ay a. 22w,
2 )

- Acball is dropped from a height of 100 m.

The ball after each bounce rises vertically
by half its previous height (This means at
the first bounce it rises by 50 m, by 25 m
at the s¢cond bounce and so on), What is
the vertical distance travelled by the ball
between the first and the fifth bounces?

455 264
1, == 2. —m
2 &
w 315m 4 388 :
3= Al



13, If Sangeeta’s daughter is my daughter’s
mother, then how am [ related to Sangeeta?
1. Son isthe only possibility
2, Son-in-law is the only possibility
3, Daughter is the only possibility
4, Son-in-lawor daughter

14, Rgg wm § #t9 o faesg wed wds

27

0.1, 0.25, 0.3, 0.2, 0.5, 06, 0.3, , 09,04,
1.0,12

1. 1.05 2. 085

3. 075 4. 0.85

14. Which of the following options is the best
choice for the missing number?
0.1, 0.25, 8.3, 0.2, 05 0.6, 0.3, ,09,04,
1.0, 1.2
I;: 105
3. 075

2. .85
4. 0.65

15. Raa wim & ot sugw e 7ar @7

|-

i

2.

AN
B
‘o

15. Which of the options is appropriate for the
blank space?

7] |-
B i e

b
b

16. A stick of length L is broken into two
pieces at random. What is the average

length of the smaller piece?
1. L6 20 L4
3. L3 4, L2

17. 9% R @ wfy 'y @ W AR
goridt el &




17. Movement of a car with respect to time is 19. 0% 99 &5 UF fo9 F 150 ol
given below: W 15000% ® Eaa dg@ 2| afy
6| uele =ffd @ &9 § B9 506 @7
i o wdeT afad 2, ot R
3 i af 3 aftaw ww R e
. ®1 Forel @har?
0 A 1. 7450 2. 7500
e 3. 7550 4. 7600
10 i |
: 19. A fuel station sold diesel costing
I T EE Rs. 15000 to 150 persons on a day. If the.
J lower limit of sale to a person is Rs.50,
The aversge speed of the va is what is the maximum amount in rupees
1' 4380 Z:cahA for -which one person could have
i ot il purchased diesel on that day?
1. 7450 2. 7500
3. 7550 4, 7600
20.A 3R B UB WY UF ¥ O W
sitvrad feen & qumefy ganm g
& B A B TP gESY @A ° 9
frre amt & ok 98w fre v
B IR 91 YIS ®Yar & | B &)
P wFe amH ¥ 13 fiee g &
#R 7% 2 firle &9 &% <A 9o
UGN oval #| N gE B B
fer fire @i 3 a4 gn o w
fret?
1. 30 2. 29
3 4. 28
1. wead 2. adw 20. A and B move clockwise around a circle,
3. wg 4. A starting from a common point O, A takes
9 minutes to complete a round but re-
18. Number of times a research paper is viewed and starts after a delay of | minute. B takes
cited is shown in the plot. In which month was 13 minutes to complete the round but
the percentage increase in citation more than restarts after a delay of 2 minutes. How
the double of the percentage increase in view? many minutes after they began would they
[ n meet again at 07
il 1.. =30 2. 29
g J. 3 4. 28

W r ol o i




21.

21,

22,

22,

23.

HTMPART B

KaCrO; (A) T KMo, (B) & sdaeifae

WAl & Br 7l ddea &

I HEAVA-dE SUT b 3 EHA<B 5

HHAT LMCT R 89 L, STHFTA<B &
THAT LMCT§ YT hy T HHA> B ¥
FEACTMLOT® 0T 1 3T ST A= B Y|

oo

For electronic spectra of K,CrQ; (A) and
K:MoOy (B) the correct combination is

L. transition is d—d and Ay, for A< B

2. transition is LMCT and A, for A <B
3. transition is LMCT and %, forA> B

4. transition is MLCT and &, forA>B

3d UG WA M F Fe" e gwe @
mmm#m
Hreeh 20 BM. ¥, TN SRR A7

SIBME, mga ME
L Eﬂ‘lll 1 Niﬂ.
4, Co"

High spin complex'of a 3d metal fon M has a
magnetic moment of 2,9 B.M. in octahedral
coordination environment and 4.1 BM. in
tetrahedral environment. The M ion is:

1 Co™ 2. Nt
20 L 4, Co"
m=RE 3R & B

Fa ESHLE @
m:é \ma G‘ac/'fr \

CH
FeREdl # we g
@ k) 9
-F
1‘“'3'7\"&\"0'43 r:v:':ll \E:

©
©

Fﬂ .
e || w

oc Rl" !CH;

23, For the following reaction

Q@ ©
DC__#’F.E\Q: Ha 300 _;uc“‘/.l" \T;;'f

the structure of the intermediate is

T o ] 9

Fa
e e =0
"% ot o \Eth

o

Fa : L o)
e /}r k! 3?"”0 Uﬂf \'E‘.’
oc 5 |
CHy CHy

24, IewerbrE SRR # ol (3ew fw &

faeetes 92 & $ s ¥
| Eai ] i
328 4 9

24. The total degenerac}f of the ground term of
Co (high spin) in octahedral geometry is
I 18 20
3. 28 4. 9

25, 7n, Ga, Ge 4T As, dedl & & e vyw
T St AGAGA , 98 U
. As 2, Zn
3. Ga 4. Ge

25.  Among the elements Zn, Ga, Ge and As, the
one with the lowest first ionization energy is
i As 2 Zn
3. Ga 4, Ge



16.

26,

27

27.

28,

28.

29

C-0 WE=t TFaTS & "E H0

I. HiB:CO> [Mn(COk]' > [CrCOY] >
[VICORT _

2. [V(CO)] > [Cr(COk] = [Mn{COY] >
HiB.CO

3. [Mn(€O)]" > H:B-CO > [V(CO¥| =
[CH{COk]

4, [CrCOk]> [VICOL] > HiB-CO >
(MO

The correct order of C-0 bond length is

1. H;B-CO > [Mn(CO)]" = [Cr{CO)] =
[VCO)]

2. [V(COY] > [€r(COY] > [Mn{CON] =

H;B-CO)

[Mn(CO)]” = H:B-CO = [V[CO)} >

[CHCO)]

4. [CHCO,]=[VICO)X] = H:B-LO >
[Mn(CO)]"

L ]

Calt, F wiaen DEF wlg &, Tw ¥
1. s wanEs

2. Frbe witess

3. I AT

4. Toeweds

The structure of CaBy is close to that of
cesium chloride

nickel-arsenide

rock salt
zinc blende

Rt dedess araw R wedy
vaft w s B, a5 8

I, B 2. Gd”

3. Yb" 4 b

e g b —

Trivatent lanthanide ion having isotropic
magnetic susceptibility is

l. Eu 2, Gd

T 4, Lu

W g feedy & gudmieed
FEgeeEe & KCn0, & Reea & A
w& & Ry Pow e @ o 8, 5w

| s e i dvaar oftafda @ sl ¥
2. wE-gREesh Hadw afeer d@gus @ b
3. E@ZEm'mﬁ-ﬁ‘lﬁl’?t

4, gaft At A pH BEE A @

29,

30,

30,

al

3t

Using a double beam  UV-visible
spectrophotometer, Beer's law fails for
K:Cr,0; solution when :

I.~ intensity of light source is changed
detector is not a photomultiplier tube
cuvette of 2 cm size is used

pH is not kept same in all measurements

aReRET  WOTOA  (I(oMp0)" & &
FE Ag-aeud 79 I welw aEEe &
FafAfa &

HEhe .

ueF -3

" YA

Dinuclear anion [I(OHLO,]" has two
bridging oxo groups. The geometry around
each iodine is

1. octahedral

2. monocapped octahedral

3. - square pyamidal

4. pentagonal bipyramidal

Frrafafas 7 o sooe guT 3o §

B b

e i o

i. LiAIH,
MeOMa

i S THF

e i Io

The major product formed in the following
reaction is

i. LisH,
MeOMNa
oM THF

i 1o

fa !j‘\“/\can
—-\=<'—0H

|
="M

3 i 4,




2. FeRfes dWfEw § s ger
3EE &

Mn
_JF:<L_JQH S X
HO

OHC CHO

A

OH

32, The major product formed in the following
reaction is

MnO,
_Jf=:<Lq)DH
HO
1. o
o {A\l
0. o m—pc CHO

.
e "
o O o OH

33. ﬁnﬂmm#mgmm

#

1:},\JJ\ i n-Buli, -80 *C

ii. NH,CI

Li¥

OH

33. The major product formed in the following .

reaction is
/\}\ i.n=BuLi, -80°C
©/\O i NHOI
OH
1 @/W
OH
2 )
W
=
3. OH
4. . _-GHO

34, rfafla @l A oo g soE b
p Li, fig. NHq
N

MeCH
H

%

H H
N N
H H

34. The major product formed in the following

reaction is
R Li, lig. NH3
N
MeQH
H
TS

o0 |-

N.
v

H
i

H

I-—Z; /E I.-Z g




35 R=fafEa 4wt & afts =8 faw
saeuys & vy aWheamiesr & af
FH B
1. s FENEE < Afw oERT <
iR tEsEEs < thiwgs

2. UHrtAEE < Afw e <ot
TAEEEEE < R FENEs

3. tHrEAEE < teRE tapmEEs < OERE
FANTES < Affw e

4, Afw tERe < tddaEs < tHifew
UARISEIEE < UHifee #ones

35, For the following compounds, the correct
order of reactivity towards nucleophilic acyl
substitution is
L. -acetyl chloride < methyl acetate < acetic
anhydride < acetamide

2. acetamide < methyl acetate < acetic
anhydride < acety] chloride

3. acetamide < acetic anhydride < acetyl
chloride= methy! acetate

4. methyl acetate < acetamide < acetic
anhydride < acety] chloride

36. Prfafaa ¥t # seoew qeg 309 ¢

OH

t-Eu\CrbEu

t—Bu t-Bu

o@

1. KsFe(CN)s

2. 02

t-Bu
t-Bu
3.
-B OH
t-Bu t-Bu
+Bu
4 t-Bu
o OH
HO o
t+-Bu

11

36. The major product formed in the following

reaction is
OH
tBu +Bu 1. KsFe(CN)g
2,05
i
o D D
1-Bu
t-Eu
¥ t-Bu
0,
)
t-Bu
{-Bu
t-Bu
3.
t-Bu 8] OH
@—t-Bu t-Bu
Q Q
t-Bu
t-Bu

37. v WA & geoAe wEER F (M2 Haw
By e 8 & & M ey w7 Jmr
gl T s FoE A E =

1. T 2, Wew
3, g 4. FANE

37. Mass spectrum of a compound shows an
[M+2] ion peak that is about 4% of M". This
indicates that the compound has one
I.fluorine 2. sulfur
3.broming 4. chlorine

38. Cu T Zn HAENWA R eSS
gy vaes & 3E w@fad & B
e FYUA FlA-ar g
(A) CuduT Zn BT Hianaas §

(B) &aa CufY fasmasgs &)



38.

39,

39,

(€) Zn Hf3METT ¥ 3 cu frel gy
A urg wr ¥ sRvenRe
FL HFA B

.;D}Znﬁ-‘r%#rqmmmﬂ@m

¥ gfrewfg = g &
. & (A) 2. &= (C)
3. &ae () 4. (B)&UT (D)

For the catalytic activity of Cu and Zn

containing enzyme, superoxide dismurase,

what is/are the correct statement(s)?

(A) Cu-and Zn both are essential

(B) only Cu is essential

(C) Zn is essential and Cu may be replaced by
any other divalent metal atom

(D) Zn may be replaced by any other divalent
metal atom

1. (A)only

3. (D) only

2. (C)only
4. (B) and (D)

Wlﬁfﬂm.iﬁ‘r?ﬁ?&‘;ﬁ%ﬁﬁm
FEA I A RE [, & R Regsr &
A e W AR 0 37001 Gl
FIEA 11 & A fifow (1, e & fu
Aonae 320 M §)

FEAH | T 11 (g, 0 |
@) | argvEr T T
(b) | ey avar (i) 500
(¢} | gam (i) 450
|"~_d] T SHEFL Erar {iv) 360 s
e e ¥

Lo {a) — (i) (b) — (ii): (e} —gii); (d) - (iv)
2. @)= (i) (b = (ive: (e) — (i) {d) - (i)
3. (@) = (): (b) = (iii): (c) — (ivk {d) — (i)
(@) = tivk: (b) = (i) (e) — (ii): (d) = (i)

Consider the nature: of solvents in column |
and the correspending A, for Iz in various
solvents given in column 11, (for 13 vapor
Amix I8 520 nm). Match Column | with

Column 1l

[ Columnl Column 1l |
£ _ (Amae i)

{a) |non-donor (i} 520

(b) |weak danor (il 500

(¢) | Strong donor (iii) 450

{d) |7 electron donar (v | 360

12

40.

40.

41.

41,

The correct match is
T (@)= 00 (b) = (i) () — (i) () ~ (iv)
2. (a) =ik (b) = vy fe) = fi); (d) - (i)

3. (8) = (1) (b) ~ (ibi): Lo} ~ (iv): () — (i)

4. (@) = (iv); (b) - (iii): () = (ii); {d) —{i)

NO # & % sawew & Sewme &

qRoA BT #

A IRFIFTH 7 vNO) F g2y

B. EPR AR wishe € seufy

¢ Hamosﬁsﬁﬁg:‘i:ﬁwmsm:ra?zp
et & 3er dedwa & e
Bl

D. HOMOs # seweiat & afesias & 2p
fieal 1 der AEDew § P
BT :

|E Ieat &

1. #ad A 2. AgE C

i BEwD 4 A BEUC
Removal of an electron from NO molecule

resultsin

A. an increase in the v(NO) in the IR
spectrum

B. an EPR active species .

C. electrons in HOMOs being closer to-
the oxygen than to nitrogen 2p orbitals

0. electrons in HOMOs being closer to
the nitrogen than to oxygen 2p orhitals

The correct answer is

l. Aonly

2, AandC

3. Band D

4. A,B.andC

T Rreor &7 wfBasrd g &
.f{x.] a7 ??'-éa_;e."{f—b}z,.onJ | 5T ﬁ . *

o gwgor

L

b 2.8
B

4. ¥

A Gaussian distribution has the functional
form
[lx) = ﬁe-&_b} RS Phe varlance

of such distribution is
l. a
3 b

s I
1. 5



42,

42.

B, I AT gt & v o g b
ey h
3. 5 R

The term symbol for the ground state of B; is
I g 2 rxg

- - 3
3. 72z 4. 3z}

w ¥R & B gw@Es 9w osw

v E
Ky
A+ B =2C
k_y

HBD
afe ¢ & v vuard saw sfwen @e
& yiRfEar & seng Rvgs i 2t
1. [Al(B] ¥ e § |
2. [AP[BY & waAmTard g
3. [A}Va[B 1fz#€ﬂﬂT§qrEi’r%f

4. [A[B] & T B

Elementary steps of a reaction are as
follows

Iy
A+ B = 2C

k_y

Kz

202D
If steady state approximation is applicable
te C, the rate of product formation in the
reaction is

1. proportional to [4][B]

2. proportional to [4]21B]?

3. proportional to [4] /2[B] /2
4, independent of {A][B]

0, T sewglas Rraas smewr )
g & Yoy A Ui FEgE § w@wAe

L w7 JE w0 e o E

2. R J Tl B e @ £

3 W g R S e R E

4. el o U rat A 76 B #

13

44. In the pure Raman rotational spectrum of
"0, whose electronic ground state is %,
transitions to/from
L. even.Jlevels are missing
2. odd Jlevels are missing
3. all/levels appear
4. none of the J levels appear

45. arafefEs difet & dou & 59 @

FUT T B

BiﬁTaﬁaﬂTaHﬁ?ﬁfﬁT%
A #ir apden B wfw fRug
A FYT BEAR Y & TR
Aqw et yffegy mwegor ¥

oo =

45. The correct statement about the following

compounds is

Me

Mef:?
Me

A B
I. A is more stable than B
2. B is more stable than A
3. A and B are equally stable
4. Aand B are both locked conformations

Me

mrfafas vinfe & far a8 saa
g D o)
als

A B

AT B, 2 0OEART #

A TORARE & dur BAR-UARE B
A NIRRT & @ pvRERE b
A UATRE § aur B e W &

S padie
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46. The correct statement about following 48. The correct. order of rate of solvalysis
species is in 80% ethanol at 25 °C is
O Er Br Br
’ — A B c
A B I.B>C=A 2. A=B>C
: 3.C>=B=A 4. C>A>RB
1. Both A and B are aromatic
2, A isaromatic and B is antiaromatic
: : ; Y ; 9. e 3R fPmeefta & i
3. A is nonaromatic and B 1s antiaromatic $ ; ; s i
4. Aisaromatic and B is homoaromatic # o9 Ie A HRwer ¥

47, AARRs ofRfEwm & upac

AIELT & "IHN 3
2 F3c

2

o OH 0O
L. EEETEEAT [1.1.1.0%] 9 NS@:D
(i

2. grEESEEr [1.1.0.17) =
3. SRS (11140 9= 3.

o o]
110 deEs @
4. TEREEAT[L1,1.0'Y CE:S‘”
47 (8] 8
co’

- IUPAC nomenclature of following propellane is

3
4,
O
: 0.

. “ = |
tricyclo[1.1.1.0™" | pentane @
tricyclo[1.1.0.1"pentane d 0

co,’

]
&
3. tricyclo[1.1.1"".0""|pentane
4. tricyelo[1.1.1.0""]pentane |
48. 80% UUATE ® 2°%C 9r TaevmE 49. The structure of the product formed during
: the reaction of amino acid with
HAgER H X w7 H EF-FF_’G‘ . ninhydrin is
4o gy 10 T 3
Br g Br Br
A B c ”
1. B>C>A 2 A>B>C 8] 9]
3. C=B=A 4 C>A>B 2.

o




50, A=fafag difts & "CNMR TR A

50.

51

o] o)
®
OQ N% 1.
o 0
COs

OB:; G

wigra Rewal &7 Fer i

| P
3. 6

Number of signals observed in the
“C NMR spectrum of the following

A
4. 8

compound is
O
O
. 4 Zoi
36 4, 8
FTH A F TE-UeaEdl W A B A
R 3% vt & @& e ¥
FIEH A Carrg ]
P | NADH | & | syerefretor
Q| FAD | il | Offier 9 FUEERT
R | CoASH | i, | 3romey
1. P-i; Q-ii, Riii
2, Pii; Q-i, Reii
3. Peiily Q-ii, R+
4.

P-ii; Q-i, R-iii

15

St

52,

53.

Correct match for the coenzymes in Column
A with their function in Column B is

Column A Column B
P | NADH i. | Oxidation
Q | FAD ii. | Acyl group transfer
R | CoASH |iii | Reduction
1. P-i; Q-ii, R-iii
2. P-iii; Q-i, R-ii
3. P-iii; Q-ii, R
4, P-ii; Q-i, R-iii
Sy yftreiwor wward & sRafafe
FH AT WE §
g 5 4 / 2.4 A
v W
- _ p—
3 4 _/ P
W v
B p—

. The graph that represents the Langmuir

Adserption Isotherm is

1 2.4
I / ; (_f
== p -+
3 4 : 4‘1.
v _/ ?ri'
P P
e feTs ¥ wRey qUTUAT & I §

1. e sropat sl

2. Tada-RerEr ot & AUT Rt
3. e 5@ & v led & o g

4, fEE & i o=

Origin of the colligative properties of a
dilute zolution is

1. volatility of solute molecule

2, interaction of solute-solvent molecules
3. zero enthalpy of mixing

4, entropy of mixing



54, uﬁ-wpmﬁmﬂ?mﬁmﬁ@#
aﬁwq&tﬁw&‘rﬂﬂﬁ@v. TF

FOR MY 3fOF wT A E A wfga
e A B &

aifE S miE
i 2
3 = 4, =

34, If all the lattice points of an FCC structure
are occupied by uniform hard spheres that
touch each other, the fraction of volume

occupied is
I ™2 5 3
= b
g 28
3. : 4, =

55. U 5 gL =T

H 25 °CH WERON G (am ) &

(RT = 2500 I mot” w5
1. 0002
3. 0.005

2. 005
4. 0Lo08

35. A S g/l polymer solution is prepared with
a polymer whose molar mass is 25 kg. The
osmotic pressure (in atm) of this solution

at2s Cis

(Consider RT = 2500  moly
1. 0,002 2. 0.05
3. (k005 4. 0.008

56, % tfAeefams A & I Frgeey [2.A] &
2 ih

|
— 4T

i

56. The commutator of £ with the Hamiltonian

A, [z A)is

I 0 2. ik
LN th

3. b, 4l

57. g7 fmw & HTER 15'2s' sdwoE

e # fare FATH Fot Sawr ¥

135 Bt

3, 35, 4, 15

agers g, 25 kg AR
#ﬁﬁ#a@mﬁ aaw fear ¥ sw Rrawaa

16

57,

58,

58,

a0

-0

The lowest energy state of a 152751
elecironic configuration, according to
Hund’s rule, is

L e

3.35; 4,.1¢

W vE AR F v o o
 FHE L'mol’s! & & af@m &
Ffe &

Lt S

33 4. 4

If the unit of the rate constant of a reaction
is L’mol”s™, the order of the reaction is
1] £

FE5 4, 4

Hhfrar

In(s)+ Cu**{ag) = Zn*t (ag) + Cu(s) ¥
v s a9 fwa ¥ vV 3@
1 3 &, P st 3 ofvader @

(F=96500 coulomb mol™)
L2025 mnl?

2. 212 ki mot”

3 =2¥2 kI mol™

4. =212 T mol"!

The standard cell potential for the reaction

Zn(s) + Cu**(aq) = Zn**(ag) + Cufs)

is +1.10 V. The Gibbs free energy change
during the reaction is

(F=963500 coulomb mol™)

1. =212 kI mal!
2. 422 kI mol?!
3 =212k] mol™!
4, 2121 mol

RESR: i B v S T

Ut % aRed g &
I. Seaas 2, FIAAH
3 4. YHE

The change in entropy for & reversible

adiabatic process is

2. minimum
4. positive

. maximum
3. Zero



61.

ARNMPART C

rzE FrégEdr & "Height equivalent 1o
theoretical plate (HETP)" # rwafafaa #
# B @ anlE w0 F Rl

(A) #TOH & a9y

(B) @g | & &er oy

17

62. ldentify the correct statements about the

electronegativity of groups given below:

(A)CF; group has greater value than
that of NF;

(BYNH; group has lower value than
that of NF,

(C)OH group has greater value than
that of NF;

(D)CH; and C,Hs groups have almost
similar values

(C) Frerr &1 ST | Correct answer is

(D) A F gt g7y 1. A,BandD 2. BandC

w8 seaT 2 L B.CandD 4. BandD

i _""‘Bmc 63, [(nCHyFe(CORl B CHI & 3fifear
2, CEUTD RUEIC P 7 NMR FoFgH
J.B,:;tﬁ[) # 2 T gafar ¥ S sefaw dear
4. ATYUTC

N FAT 3581 AAE AT peh, afRfE
# A Bear &1 B & 'H NMR ®Egs
Reaat & 3 q2 aufer & el T hg
ol FT A 3:5:15 ¥ G A @urp

61. Height equivalent to theoretical plate
(HETP) in gas-liquid chromatography
depends significantly on which of the
following?

(A) Temperature of column & o
(B) Velocity of carrier gas =i
(C) Packing of column = +
(D) Column material __f @j
Correct answer is 1, e
1. A,BandC Fe AR
2. Cand D /NNe, | kot
3. B, C and D oc CHg
4, Aand C
62. A Ru T £ Fegw woTT & @ @
HEﬂ‘ﬂ' aﬁ‘ m ﬁ Wl 2 Fe Fe
(A) NF; I 3987 CF; 9 % fav a9 i:";:/ \CECHE Phep” G;\c,;.c
3w g &y éHs
(B) NF; #7398 NH, 99 & fw Ay e
FH i il J @_i+ @"‘T}
(C) NF, #1 3% OH 49 & fw "= - ]
-]
s g oc—7\ CH, PhaP""?’E\E\GH
(D) CH, @47 C.H 9t & v v awmrer I co I op =
Lic@indd -
Her I # : @_: @
l. AABAYTD 2. Bawrc 4. Fe F,‘f
3 B,CAWD 4 BEWID T \m\?{,ﬂ Prgs” Yo CHs
CHs

S/11 RISE/18—1BH—2A
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63. The reaction of [(n"-CsHs)Fe(COY] with CH;l

gives compound A. The 'H NMR spectrum of
A shows two singlets in an Integrated intensity
ratio of 3:5. Compound A upon reaction with
PPhy gives compound B. The 'H NMR
spectrum of B shows 3 sets of signals in an
integrated intensity ratio of 3:5:15, Compounds
A and B respectively, are

| QT

Fe
g Ph;P
o c/ \I CHs |

@\ 9

2. Ee Re.
/\N =N g
oc GGCH PhaP oS
CH4

et oCHs
Qi ?
s,
- i\*c’p enyp” oCHs
o
CHy

64, FEaTafEa 7@ ¥ e of sy 0

F'h;h = )
: hd{ < e i (z—u/c:ﬂpha
F’h:

L (I

(A) ghfEm &1 Irerleor daem | ®
ged 111 & sl B

(B) T p-grEEEe fEwwe HfAfR 8

(©) (paur () et v grEed )

(D) TE garedr R (@G B

e 3eat &
1, (A) &ae 2. (A)SHTIO)
3. (C) T (D) 4. (BLIC) SUTD)
. For the following reaction, correct statement(s)
isfare
(P
PhgP Gl { 2
Ir. —'—'-'—'-"-'—-" ff—PFhs
F'tﬂF'f \PF'h;, dagalin P/FLH“E ;
Ph
a iy

(A) Oxidation state of iridium increases
from [ 1o I ;
(B) 1t-is f-hydride elimination reaction
(C) (1) and (II) both are diamagnetic
(D) 1t is migratory insertion reaction

The correct answer is
L. (A) only

2. (A)and (C)

3. (C)and (D)

4. (B), (C). and (D)

. Praffte # ¥ 3w opw A wee

s oy FASEET F  @yay
HHETDAAS H _
[PA(PPhs)s] (A} [V(CO%] (B). [CCO)] (C).
[Rh(PPh;};C1] (D), [(n’~CsHs)NI(NO)]| (E),
Ni{CO)s (F)

. BAYTC 2. ATUF
3, AGUTD 4. CHUTE

. Identify the pair of molecules which are

isoelectronic as well as isostructural from
the following:

[Pd(PPhs)s] (A), [V(CO¥] (B), [Cr(CO)]
(C), [Rh(PPh;):Cl] (D), [{n’-CsHy)NI(NOJ]
(E), Ni(CO), (F)

l. Band C 2, AandF
3 Aand D 4. CandE

. Prama & R FRR closo FoweT 78§

[{Co(n™CsHs )1 AC:BHi (A), [B:CaHg] (B),
[BigHiat Au(PPhs) }] (C). [CaBgH o] (D)

wer 3TAT &
L. (€) & (D) 2. (A)THT(B)
3. (A)FEUT(C) 4 (B)FUT(C)

5/11 RISEM8—1BH—2B



66.

67.

67.

68,

68,

Which of the following are NOT closo
clusters?

[{_tﬂmi"-ciHs}}z(CzEaHz}] (A}, [B4C:Hy] (B),

[BigHi:{Au(PPh;)} ] (C), [CaBsH ] (D)

The correct answer is
L. (€) and (D)
3. (A)and (C)

2: (A) and (B)
4. (B) and (C)

GG iTeng Forat (A-D) F C-C Iy

TFE @ w oS aW B

[PICLICHAT  (A).  [PUPPh)i(CaHe)] (B,
[PUPPhy ) {CHACN) (€)

L IC)<(A) < (B)

2, (A} <(B)<(C)

3. (B)<(C)<(A)

4, (Cr=(B)=(A)

The correct increasing order of C-C bond
length in the following molecules (A-D)
[PICI(C;HAT™ (A), [P(PPh),(C,H,)] (B),
[PH(PPhs)2{C2(CN)}I (C), is

1. (C)<(A) < (B)

2. (A)<(B)<(C)

3. (B) <(C) <(A)

4. (C) <(B) <(A)

g & aredeniee & v

Feafafae swit « far &t

(A) 2! Fox At i s
JraEyr # & & oftadw g B

(B) =F Te & aew Har g s

(C) STEITFHIS &7 0.0 # sganw g
ST #

(D) Sl IS qur ST WA &
A ey’ HIERY 30 BT

HEY e §

L. (A)FYT(C)

2. (B)&YT(C)

3. (A) (B) &7 (C)

4, (B). (C) 7uT (D)

Consider the following statements for the

oxygenation of hemocyanine:

(A) oxidation state of both copper atoms
changes by two

(B) it becomes intense blue from colourless

(C) dioxygen is reduced to 0,

69,

70.

(D) the u-n*n’ bond forms between
each oxygen and copper atoms.

The correct statements are:

1. (A) and (C)

2. (B) and (C)

3, (A), (B) and (C)

4. (B),(C) and (D)

TR F6H | & 50 w97 11 #
¥iowtw Ry & =aw 18w wEA 0 £
et & e it
FTEHA | FTEA 1]
fa) [MnQy] — (i} H:80, |
[MnO,]*
(b} Me;CH — (i) & NH; & Na
[MesC]"
e} Ap + Au - (it} [HiSO4F]
AglAuF,] (R 37w
(d) HPO, — (iv) &F BrF;
[P{OH)]
i e ¢

L, (&)= (i) (b) = (i) (e) = (iii): (d) = (i)
2. (@) = (il (b) = (ili); (e} = (iv): (d) = {1)
4. (a) = ({ii); (b) — (ii); (e) = (i): (d) = (iv)
4. {a} - (b)Y~ ) () —Liv): (d) = (if)

The transformation are given in column I
and reagent in column [I. Match the items
of column | with those of column 1

Column [ Column I1 |
(@) [MnO,]” —| (i) H.S0,
[MnO,J*
(b) Me;CH — | (ii) Nain liquid
[MesCT NH;
{c) Ag + Au — {iii) [H;SD;FF
Ag[AuFy] (super acid)
(d) H;PO, - {iv) Liguid BrF,
[P(OH)]"

The correct match is

Lo (2) = (i) (b) = (i) fe) = (i) (dy - (iv)
2. (&) = (i) (b) = (iil); ) = (iv): {d)—(h)
3. (@) =(iii) (b) — (i); (o) = (); () = (iv)
4. () - (i) (b) = (i) (e) = (ivk (d) - (iD)

bis(n'- ) Frder Zawr PR, B Tofeufy
#mn@m#m#

W Ievet F F uw e A B oo

TEad ®r gpafav



A
: H:H 2, = ——
|=r~;i-1 i
PRs Fiy
; y
PRy ==\==

70. One of the products formed in the bis(n’-
allyl) nickel complex catalyzed cyclo-
dimerization of butadiene in the presence
of PR; is compound A given below.
ldentify its precursor.

A
T
= %
PRy FR;
I S/U\=
X5 :h.;":! e | 4 hi'h
PRy T

7. W - 1 & AT s AD, W REr

Hifam.

(D [Fe(CN)l™ + [Co{CN)] —
[Fe(CN)e]" + [Co(CN)T

(1) Colbipy)s]"" + [Co*(bipyh]" —
Cotbipyh]* + [Co*(bipy)]*”

() [CoNH)FT™ + [Cr{H,0)f” —
[CoNH;}(H0)""+ Cr(H,0)F]"

(A) Tauril & fo Avags aeftemor
Clo@aniE !

(B) #ad 1l & Ov Awgs gdeor
Ay gl ¥

20

.

(C) FHEIOT 1T #F 3T &7 sewg
T wiEafEg e

(D) wHEOT 1FATI A e 87 saea
TR WAl B &

e w=ae

. AGUIB

i, BEWD

2. BEWC
4, CEwmD

Consider the statements A-D regarding

equations 1-111:

(1) [Fe(CN)J + [Co(CN)s)~ —
[Fe(CNY]" + [Co(CN)sI*

(1) Cofbipyh}* + [Co*(bipy):l’ —
Co(bipy)s]™* + [Co*(bipy)]*

(1) [Co(NH3)sF ] + [Cr{H:0%1" —
[Co(NH3)((H:0)]** + [Cr(H,0)sFT"

(A) Marcus equation is applicable to
land Il

(B} Marcus equation is applicable to
Il only.

(€} Equations | and Il involve inner
sphere electron transfer,

(D) Equations 1 and 1] involve inner
sphere electron transfer,

The correct statements are:

1. Aand B 2. Badfg
3. Band D 4, CandD
freafataa wu=t w far i

(g i e & v andEm o T
HrFERTET MTEW £

(B) V¥(ag) & 38T O (ag) ¥I0F waw
Hyara® g

(C) V¥'{ag) F 3987 Cr¥jag) & AT
St 1 o T I g E

wE FuA

l. AFUTB . ATUWC

3. BEUTC 4 ABEWIC

Consider the following statements:
(A) Cr* is easier to oxidise than V™'
in the gas phase

" (B) Cr(aq)isa more powerful

reducing agent than V' "(aq).
(C) The rate of water enchange for Cr*'(ag)
is much faster than for V*"(ag).



T3

73,

74.

74.

The correct statements are
1. AandB
3. Biand

2. AandC
4, A, Band C

Be;Cly (1), BoCly (1) AT Ga,CL, (1) F e
Trrfafae st w e £

(A) ST & UF M-M (M = Be, B, Ga) 3a=tr 3
(B} Be, B 4T Ga 1 3marefiesyor sraear 28

(C) N & T Sl qom & g4 P
FOTATE woae B

m}%‘aﬁ:wu#m'qmﬁ?sa
& sty awadr &

ueét wua g

L A BEWIC 2. ATUTB

3. D¥aw 4. B,caurp.

Consider the following statements for

Be,Cly (1), B,Cl, (I1) and Ga,Cl, (111):

(A) There is an M-M (M = Be, B, Ga)
bond in all.

(B} The oxidation state of Be, B and
Gais+2,

(C) The geometry around the central
atom is planar for all,

(D) The geometry around the central
atom is planar in I and 11 only.

The correct statement(s) is /are

l. A,BandC 2 AmdB

3. Donly 4. B,CandD.

Aenfafes syt o fEr $if

I PCly#T 3WRT AsClfr ardrer feercar
FH 2

W: P O AsH AT WO

ﬁmﬁﬁm##w&mgﬁv

I AT 17 Nwew § 3 1 £ gl
TATEAT 11 FLar B

2 ®UA T NTF & W] | 6 5l
UTEAT 11 AL Far

3. S 18T F IR Y99 1 armen B

4. QT FUF | T 11 ey ¥

Consider following statements:

I AsCls is thermally less stable than PCL.
11: Size of As is more than that of P
Choose correet answer from the following

21

73.

73,

76.

76.

"3 ACHTB

I. Statements 1.and II are true and 11
is the correct explanation of I.
2, Statements | and 11 aré true but 1]
is not the correct explanation for I.
3. Statement I is true and statement 11 is false.
4. Both the statements I and 1T are false.

aF wEE & v efafaas & @ 8
FUA AT T g
(A) Cu(l) & PA(ID) FT Pd(0) & Iqaae
g &)
() Cu(lly F Pd(D) FT PA(ID F 3merelisaor
BN B

(€) Cu(lh) 3T Taeios & Wemia
A B
VIR E
I AFUTC 2, Bawrc
4, B&aw

For the Wacker process, pick the correct
statement(s) from the following:

(A) Pd(11) is reduced to Pd(0) by Cu(l)

(B) Pd(0) is oxidized to PA(II) by Cu(Il)

(C) Cu(Il) promotes the reductive elimination

‘Correct answer is
l. Aand C 2., BandC
3. Aand B 4. Bonly

[Re;Clsl™ (A) TUT [0s:Cla ] (B) # Hreerardt

ar MCl, gt & wh sy wowsmt

& AT wawr w7 i

I (A)FurB) =t & McL g e
T a#

2. (A)TUT(B) &Nt A MCL gAY wiaRe w7
A 8

3. (M) 2T MCl, g wiaRa A R
aur (B)# = 1ww ww A #

4. (A) & 2t MCL, 3 T w & ¥
T (B) # St wiafa v #

The structures of [Re;CL]" (A) and
[0s:CL]™ (B) are made ap of two MCI,
units. For these structures, which statement
iscorrect?

L. (A)and (B) both have MCI, units eclipsed,
2. (A) and (B) both have MCI, units stagpered.



77.

78

78,

3. (A} has both MCL, units staggered and (B)
has both MCI, units eclipsed.

4. (A) has both MCI, units eclipsed and
(B) has bath MCI, units staggered.

U Ay o BwE 200 Mev 3o
BET Fl U RE A YU S | kW
Rasa e @ (uw #) &, @ ¥,

AT
1. 550 2. 650
3. 950 41250

In fission of **U atom the energy released is
200 MeV. In one day fission of | kg *U will
give power (in MW) approximately

. 550 2. 650

3. 950 4. 1250

civTlRT F RBr w Fust 77 ¥
oIy

(A) FTH Ki[PiCl] & fnfe frar @
wEar Fl

(B) FHHN [PUNH:LICL & Afa R
ST HEFa §

(C) 0& Bt & < & O&F rrans
THTE NH, # 3w wOw 2w b

(D) T F AR cis[PUNH OO ¥ T

wFg # few e B

(E) DNA®Ts & 7% & Pacadt aeerds
8T & Y TFue war B

Y AT B

l. A, CEUD

2. AC.DEE

. B.CAwD

4, B,C,DFUE

Choose the correct set of statements for

cis-platin.

(A) 1Itecan be prepared from K,[PtCl,).

(B) It can be prepared from [Pt{NH;),]Cl,.

{C) Inits preparation, the observed rans
effect for CI is greater than that of NHs.

(D) In blood it stays in equilibrium with
cis-[P{ONH;),CI(H,0)] . _

(E) In DNA strand, it binds to two adjacent

cytosine bases.

The correct set is

L A, Cand D

2. A,C,Dand E

22

3. B,Cand D
4. B.C,Dand E
79. WA A# RU sRERa G # Few B
# fov d=dwEst & P S
HIAH A HIAH B
(i) ey (8) Sm(lil)
(i) e (by T
(i) &4r ey EOiH)
(iv) e l (d) Tm{HI)
e e &

Lo (i)=a); (i)=(e): (dil)-(b): (iv)-(d)
2. (i)(d); (i)=(e); (Hi-(b): (ivi(a)
3. (i)-(a); (i)-(b): (ii)-(ch: (iv)-(d)
4. (i)-Le): (ii)-(b); (ii)=(d): (iv)-a)

79. Maich fluorescence colours given in
column A with lanthanide ions given in

column B
Column A Column B
(i) Pink (). Sm{lll)
fii) Red {b) Th{lll)
(iii) Green {c) Eu(lil)
iv} Blue {d} Tm(lII}

Correct match is

L (i)(a); (ii)-(e; (iii)-(b); (iv)-(d)
2. (i)-(d); (iD)-(e); (iii)-(b); (iv)-(a)
3. (i)-(a); (ii-(b); (iii)-(c); (iv)(d)
4. (i)-(c); (ii)-(b): (iie)-(dy; (iv)-(a)

Xe &1 O 2f3-30 TR (2), Nab &
a @t # FEw vE oseme dam #
e 100 °c 7T T F W AAE A
W BT Bl A ¥ sig Se-ages §
AT WA dH A §| ZawAE wa

. XeF, ol XcF,

. XeF, 941 XeF,

. XeF, o™r XeF,

. XeF, TUT XeF,

80.

- Y R X —

A binary fluoride (Z) of xenon combines
with two moles of NaF to give a product
which on heating to 100 °C affords
compound A. The alkaline hydrolysis of A
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gives: perxenate salt, 2 and A are
respectively,

. XelF, and XeF,

. XeF, and XeF,

. XeF, and XeF,

. XEF.;, &ﬂd XE‘F{.

81. fRfae W wx & AR
efafos cowlsTa A dur v BE

ek —

H
M. I
W _idemlal MeC(OEN), =
il HCHD. . propano acid (cat.)
1an?g

& ]
i
OH COuEL
B=
: A
4. | A= \é 8= Eﬂ/‘m&;ﬂ

81. The major allylic alcohol A and the ester B
formed in the following reaction sequence are

.l

2. *-\é

NTUTs  §2eqBuki 4 MeCiOED;
i, HCHE propanpic acid cat)
_ 1405

AR COsEL

L | Aen \é Be S
= o

:2 An B= T DGR

OH COE
3 A= \é B=

- s .

4. | A= \6 B= &/\ﬂ:ﬂ

82 vEs dfim & B wwm awd
AeaEa

'H NMR: 8 7.9-(d. /= & Hz, 2H), 6.6 (d, /= 8
iz, 2H), 4.3 (q. F = 6 Hz, 2H), 4.0 (br's, 2H.
D:0 RARAAY). 1.4 (t.J= 6 Hz. 3H)

Mass: miz 165, 137, 120,92

e &7 7 5o §

L&}

L3
] D>

NHz'

82. A compound shows following spectral data:
'HNMR: 8 7.9 (d, J= 8 Hz, 2H), 6.6 (d, J= 8
Hz, 2H), 4.3 (g, J =6 Hz, 2H), 4.0 (br 5, 2H,
D40 exchangeable), 1.4 (1, J = 6 Hz, 3H)
Mass: miz 1635, 137, 120, 92
The correct structure of the compound is

0

H
b
H:N™

fad
o

NH.




8. Prfafle aWfrw & momad A &
W qur AR wrw e B E

-
< heat .. BusSnD
X
o D
g A= B=
(=0
(]
[b]
2 n:ﬁ a;:@,ﬂ
D
3'- A.l:l B=
)
= |
L e
D

83, The structure of the intermediate A and the
major product B formed in the following
reaction are

f neat Ly BusSHD

=F

J D

1. | A= ﬁ B= I;
D

e, D B= j(?j/u

s o L]

A—I B=

4. A= B= &

o

24

84.

84.

85,

Fefafas dffet @ NaoAvAcOH F
I & Rews avwew § RBr o

UL
S
OAc OAc
A B

OTs

I n‘amd,z-m?ﬁﬂﬂ'ﬂmtﬂﬁﬂ
& & far B andem A 3w ¥
A ¢

2. trans-1 2-STEOHETRIATETARE 4% &
e A # 39em B A7 3BT = B

3, ds- 1 2-sewerdi TR T & ¥ fv
B & 398w A &5 wEREE war &

4. cis-1,2-Tt e aETRE T 2 &
fov A & aden B A5 yWfET
FIAT B

The correct statement about solvolysis using
NaOAe/AcOH of following compounds is

; DAc OAc
A B

I. A reacts faster than B to give rrans-
1.2-diacetoxyevelohexane

2. B reacts faster than A to give trans-
1,2-diacetoxyeyelohexane

3. ‘A reacts faster than B to give cis-1.2-
diacetoxycyclohexane

4. B reacts faster than A to give cjs- 1,2-
diacetoxycyclohexane

FrfRfRe woiaor & R & =
wrAfa t ar

O-[ -

*, m ———
COEL

L. ‘con POt sorgraEas aag e

HERA [2+2] WS Heaw

2, ‘con’ GUTF EoErOEEE gwy st

HTERE [442]  wEEEr W

' COLE
Q:EL
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3. NG YA HERE (4+2] Frgww
FHereraT

4. dis goll sewrgrwefEas Hufasr
HAERT [242) WSEFA HEwT

Mechanism of the following transformation

involves
5
COLE

1. A [2+42] eycloaddition followed by
‘con’ rotatory electrocyclic ring opening

2. A [4+2] cycloaddition followed by ‘con’
rotatory electrocyclic ring opening

3. A [4+2] cycloaddition followed by Cope
rearrangement

Et

@@ N

Bt

4. A [2+2] cycloaddition followed by “dis’

86.

rotatory electrocyclic ring opening

Frafafia w@fFo & & aogadt a
$t wrmear aur i#fAE 3o B E

(dba = STEATFATAET)
1 mecE: ____Pdam:«: " m-CPEA ”
COOEt  p p~rPPhe g
I, ™ . 8
A= HO mﬁm"‘: A= W
Lt

Se Ho J:'m
A= HQ_Q.-&*:W B ‘g CODM
~ e
fn

"’w_g"ﬁé’:

e wcmm
AL LcooM g._"‘“‘"‘Q i
"N Teoome =

86. Structure of the intermediate A and the

final product B in the following reaction
sequence are
{dba = dibenzylidene acetone)

é:'] " M-Tm_nu Pfdnajy mMCPEA
o coge PRy EHstly
Pk i

I Me. “m.
Ax ﬂow .Q.W

ik e o ,.ﬁ'

= M‘Q m A= ‘\Q m
- = T
x5 [ m‘m B Ha‘g’knpme
4, e "@-@:ﬂ: - m.?ﬂm

87. Brfowa #few w1 # s wHE
I A TUTB E

o
@/‘;m PhyP=CHCOOE A
——r——rerAraiing
o : OO
. 5
[ R

CH=CHOEL

]
(= =]
@ : ACODE
= &y = CD
ODEt ﬁéﬂ

o]
¥ “CEL

4. e 6,{101:

87. The major products A and B formed in the
fellowing reaction sequence are

o
E-‘j,cﬂﬂ PRPXCHCODE! | Ch~CHOR:
¥ Heat .
o
SO0
As % A=
1. -
="




88. FrfoEs s s & 3w W
SEUTE A T B €

(%]
COOE

o

CEL
o S

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

'9
L _tooet
Riz{OAck
Ne T A

NECKEH,

pH=4

E

| COOEL
Moo

QOEL HE
2. = I e o HQ;' &'“I\.ﬂ-’

COOEL OOE
s | A Onole. g MO U\u
4. | A= *5« ~.. B= HO-..ej..ﬂx

89, Femfafae af@fear & e ww
3 £

4] il. HzO

- OSites
LCICO:Me, )= _
OSile,

26

1-_ Q
& 5 H
=
N
Q" OMe
H COMe
3. 4.
0)
M
>|\GD;H

89. The major product formed in the following

reaction is
. OSiMe;
i, CICO,Me, >=-<
¥ = —
N i, Hy0
CO,H 5
1. 2 H
=l
M
o
OMe QAOMa
CaMe H CO;Me
3. 4.
: Il A
: N
o)ﬁ/. ->I\CDZH

90. FrafafEa sedtETo winfEar &
39 T I B

O

i. Urea-H.04
{1 equiv.)
ii. HaO"
iii. Brs, CCly
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E-.J
2
o)
=

= || staw A
3 P Hy i
- & Ba 2k
B8r \ OH _R H 17 iii
et Hi-ﬁ I iv

B L e
o Pl Qi Reiv: S-ii
o Peivg Gi; Reiii 5=
oo Ptz Qe Beb S=iii

=
2
g

4 Lk by o—

90. The major product formed in the following 91. The correct match of protons in Column A
oxidation reaction is : with the 'H NMR chemical shifts in
Column B for the product of the following
i. Urea-H,05 reaction is
(1 equiv.)
if. H30+ = H*
iii. Bry, CCly | =

Column A Column B (8 ppm) |
0.3

(D) 6D

P Hy - i
2. 6| ;. i 5.1
Bru" ; '-'rGH ‘R HQ&T iii 6.4
5 H],ﬁ iv g.-j-

P-ii; Q-i; R-iii; §-iv

1,
] - 2. P-i; Q-ii; Reiv; S-iii
A 3. P-iv; Q-i; R-iii; S-ii
= OH 4. P-ii; Q-iv; R-i; S-iii

92, Trafafaa w»fFat & o = o

4. | FH B
Br" OH

| NH;

S ks '
91, PrfafEa W F 3 § v NalH; @
FAA A # R A greE SR FeE B '
A& 7% 'HNMR B TraaRE gt & cl NH,

w8 e e ok
NaNH,




92,

93,

i * OEt
3 ka3
| Eeteiriie
== EtOMNa
NO, NO,
F OEt
e
EtONa
NO, NO,.
L k> k;?ﬂﬂ‘k;.? ks
2, k|3‘k2:¢_‘[ﬂrk¢}k3
i kg:"kIij}kq
4. ko= ky TUTky > ks

The correct order of rates for the following

mﬂmns I5

5=

NH.
Ky L
NENHZ @
| OEt
.
EtOMa
NO, NG,
F OEt
o
EtONa
NO, ND;,
ik = kyand ks =k,
2. k>kandk > ks
3. kj}k| arid k-]‘-""‘kq.
4, ks> kyand ki=k;
eafte afifiar w0 & ifaw s
379G A GUT B E
OH 1. TaCi{1 i xg.:_ﬂ =
By equiv.) - I
OH py |
2/Cacl; MaH

28

o

G4
i
"

N

A

93. The m?,jor products A and B formed in the
following reaction sequence are

@,
oH 1TsCI(Tequiv) o500
OH S 8
2 CaCo,
T

L3
b
L

ERS
g
am@if

oH
e R
OH

Nmmﬁ#mﬁm

s adrg oifrs ﬁl
i 2. H.. PdiC
Boc MeOH
1 (:I}\/\sozph
Boc
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ﬂ\/\Sﬂth 3. cis- TYT frans-TEcodaT & @C g@aor
2. N yaryr & s @ £
Boc 4. ciy- 9T prans-Tecad=t # BF 30afa
Boc yarud e Fo went oy el
3. N
o 95. IDrradiation of either cis- or rrans-stilbene at
313 nm results in the formation of a mixture
S0.Ph of 93% cis and 7% frans olefin because
Boc . trans-stilbene is more stable than
4, h cis-stilbene
2. the extinction coefficient of reans-
¥l stilbene is greater than cis-stilbene
0.Ph at exciting wavelength
2 3. the transition state structures of cis-
; . and trans-stilbenes are different
94. The major heterocyclic compound formed 4. the triplet excited states of cis- and
in the following reaction is trans-stilbenes are at different
energy levels '
ﬂ 1. =+-B0:FPh o :
N 1o - 96. FFERT e raafas aRfro @
Boc 2 rﬂ";gﬂm ﬁtﬁa_ﬁw 39S El
(@)
= .
SO,Ph —
L, N 2 CgHg

Boc
3, ﬂ\/\aﬁzﬁh 5

o =
=
0
=
£
+
(& ﬁﬁ @C’ 80

Boc o]
4. N 3. +
ﬁ?

Q
4, 2
95. cis- FYUS trams-TecodT H W Wﬂ ELil

313 am W RO w0 ¥ Ry ==
93% cis TUT 7% trans HiSf5T F7 By

WEE gler ¢ wdife 96. The major products formed in the
I cis-Feeade £ 38T rans RRead following photochemical reaction are
s i (o]
== h
2. 3ot ATeEYd 9T cis-FRewde ‘Eﬁr _V__
HURT rrans-TeeodlT & ey AT CgHs

= By
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L]

faiis

0] 0
|
97, Fefatle wfdfar & o RRw v
3G ATWB £

@ 1 Ag0 1. m-CPBA
N 0°C 2 A0
o° 100 ¢
3 NaOH
| ]"" mom B ﬁ/ d
N N° CHO
CHO
N ekt o
“oAs DAc
A= ; g= | :
3 N~ N OAc
OH
A= | B= |
4 " OAc kﬂ OH

9%. The major products A and B formed in the
following reaction sequence are

@r 1. A0 1. m-CPBA
h 100°C 2. A0
o® 100 ¢

3. NaCH

NZ ~-Ohc NZ SCHO

30

98,

98,

99,

2 |40
; N

(8

ﬁﬂﬁj:\ﬁn Bnl

N N

4, | &=l mchl/rg:
: N N

)

Feafafes arhg [2+2) aewsh dwes
HIATRT T TFEHOT FEEUT (TS) FYUT encio
seare favew #r afroar & v o sy
&

: H
H Eﬂ(}-IH
:I=r=o. * @ —
R g4 ©

H

(?,J\GHO

N

Qb
JOAL

Ll

1. T8 motiag:
2. TSimtnag
3, TS matm s

Me = i-Pr = t=Bu
=Bu> i-Pr = Me:
Me = i-Pr=1-Bu

4. TS fytmae  t-Bu>i-Pr>Me
For the following thermal [242]
cycloaddition reaction, the correct

statement about Transition State (TS) and
preference for endo product formation is

:}z.:g + D ;

. TS: myy+ry; Me = i-Pr> t-Bu
2. TS: ma+ma t-Bu> i-Pr> Me
3. TS mat2; Me>i-Pr>t-Bu
4. TS: mytma; 1-Bu>i-Pr> Me

DIEFHE @ PeRs afedst @
¥R Feew w0 §

it . e H': 2. PDC,
3. (Et0):P(OYCHCO:EL NaH

o
’ ><c

Et0,C

S
= g J(l:':'

o
ey

g




Lad

99. Reaction of D-glucose with following
reagents produces
Reagents: 1. Acetone, H'; 2. PDC; 3.
(EtORPIOYCHCO,-EL, NaH

100, Refaf@a sl v & ke me
e AFwBE

31

G v
: \v i, LDATMSCI m-CF’BA__ B
F‘h’ il heat CH;Cly
i, HaO*

| Fh
e T

o @]
2 A= m\é B= Ph\éj

0

e

[#]

A M\Eg

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

L i. LDA/TMSCI mOPBA_
e W il heat CHCl
' iil. HyO"

: Fh
. """““\Cﬁ 8= fc}:n
o -
T Gy
' 0
; 0 Ph
% :Ph 2 B=
i AE( ﬂn
Gl i Ph._.0._0
4. [a= \é i D

101, CD; (Ip=1) & EPR ¥yFgA & wga
e &
B3
307

=1

3
9

101,
CD; (Ip=1) is
1.3

The number of lines in EPR spectrum of
| 3
37 g

bl

.



102,

102,

103,

103.

104,

ar Bt 2t W co ¥ wroaa © T
(273 K) 9T HRefa Ay o & o B

P(kPa) 40 80

Viem') 25 40

W FEAD ® AW o &
HOFAH  WE WA (em’)  Brewr
ftreioor @Y wwer ¥, a7 &

I, "l
Fi: 150

2100
4. 200

The volume (em’) of CO adsorbed on
charcoal (273 K) at two different pressures
is given below

P{kPa) 40 80

Viem’) 25 40

Assuming Langmuir  isotherm, fthe
maximum possible volume (cm’) CO that
can be adsorbed is

1. 50 2. 100

3. 150 4. 200

100 em’ & HTSE # 25 °C W @AF D,
3] & v sl Raver we b

{ h=6.626 x 10715, k=1.381x10" JK)

1. 3.8x10% 2. 5.8x<10™
3. 7.8x10% 4, 9.8x10%

Translational partition function of a D,
molecule confined in a 100 cm® vessel at
25°9C 15

( h=6.626 = 10715, k=1.381x107% JK)

1. 3.8x10% 2. 5.8x10%
3. 7.8x10% 4. 98«10

TeAEH-gatee y@fEar
b,

E+8=ES
k_y

ESSE+P,

& fag 2 Fmr-—‘q‘a' HYY HIT® & TS
mma‘smnm’sw 10* M's Ei
oy km‘mm%nm,a’ra‘rk,(u‘
s' gfe &) w A Brew B g aw b

32

104,

105,

105.

[ﬂmﬁﬂrﬁmmﬁ

WEHE WEEAT £,
1. Ix1p" 2. bx1pt
3. Ix10® 4, Ix10°
For an enzyme -substrate reaction,
E4+5= E,S'
k_y

kg

ES=SE+P,

the slupe and the intercept of the plot
between -nru:l—-— are 107 5 and 10° M's,

respectively, If Er,—[»::r‘5 M smd = 1000,

the vaiuc of k) will be close to {m units of
M 57} [r is the rate of the reaction and E;
15 the initial concentration of the enzyme)
1. 1x10" 2. ix10t
3. 1x10° 4. 1x10°

UF IeeAeia yfAfRTr & efdedt aur
It web #r afFmor st & oaem
¥R 920RT ¥ oF AW W T W
oA o sl aWRET & R
Maﬁmﬁ@m#ﬁmh
0 a9 W AR & B oy s
BT (In10=2.303)

1. 1x10°
3. 110"

2, Ix1¢?
4. 2x10*

Difference between activation energies of
the reverse and forward steps of a
reversible reaction is 9.212RT. If the pre-
exponential factor of the forward reaction
is double that of the reverse reaction at the
same temperature, the equilibrium constant
for the reaction at that temperature will be

(Inl0=2.303)
1. 1x10* 2. 2x10*
3. 1x10 4. 2x10*

ffan saen ey Reues Sed
T wfe w5 EY, vum #f s
wiA £ wur el @R st gt
ES & % Qv feefafas sudt # @
war I ¥y
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LT FE F Aefaae A1 Pean
¥oem & adar, £ Reiw amter &
e = B

2. B} & ®TcR® Qa1 HE1Ew §

3. EY @ womeR® g amas b

4. EN+E] v Braan yEey s6
F oT 3zaaq g i

106. Which of the following statements on
ground state perturbation theory, involving

the zeroth order energy E.”, first order
energy correction E\” and second order
energy correction EJ 7, is false?

‘1. E" is the average value of perturbation

operator with respect to the ground state
of the zeroth order Hamiltonian,

2. E["is necessarily negative.

3. E{is necessarily negative.

4. E;" + E"is an upper bound to the
exact ground state energy.

107, TF FT g=  + Ipe HaTUT & & o0
aum w FT F FATET Fowmvw
Fad § e sees AW wee £ aur
E, ¥ ¢ ymewr & wor £ sttow wst B

. (E,+9E,)/10

. (E, +3E,)

. (E, +9E,)/4

. E, +3E,)10

s Lk R

107. A particle is in a state ¢ = y + 3 y5, where
. and s are eigenfunctions of the
Hamiltonian of the particle with
eigenvalues E; and E;, respectively. The

average energy of the particle in the state ¢
is

1. (E +9E,)/10
2. (E +3E,)

3. (E +9E, )4
4, (E +3E,)/10

108. ' ey Tey s o A= 3-
T W Wadt g e # O

5/11 RISEM8—1BH—3

108,

199,

weawafrads wifite £ w fAuw
fFw| & F97 & R Pt b
a =3’;{ﬁi '*-ﬁr§+ﬁ3}+*;-m¢r‘£:‘ +y42)

e m w7 i HpfA, wmgﬂqﬁm
., F}yw P, W 3 £ 39 s
FroaEOEE SNt & B &
Byt e % 3 &

L 31 248
—ha —h
g ke

3. 4
Ehm Eﬁm
2 2

Consider a model system of five non-
interacting fermions in a single 3-
dimensional harmonic oscillator. The
Hamiltonian of a single particle is

A=gm(pi 4 bt B2 gmot e e '+ 57)

where m is the mass of the particle, @ is
the angular frequency, p,, p, and p, are
the momentum operators. The ground state

energy of the system of 5 non-interacting
fermions is

1. 2,
Elﬁa? %Hm
3. 4
-S-h'm Eﬁm
2 2

U6 W58 L & e gy fr o wae
e i wEst w oo gt o &)
& W, B O et ot e fife
A Towg ®E D, Dy & wiEfds o
ST #1
B. (1.2) @1 (2,1) FaT ¥9T gfayr yquee
T &
caisaiFRr e ad v oyeR &
IO (1.2) FAT A Fofr wftew gl By
D. &=t Faft Ty ue @ ¥ 3 20
TR A WA (1.2) &9 $r Far
Fq g B
& HEr ®ud



109.

110.

1.

111.

1. ATUTB
3 BaurC

2. ATEHC
4 ATHTD

Two opposite sides (in the y-direction) of a
square box of side L are slightly stretched.
Consider the following four statements:

A. The point group changes from Dy, to Dy,

B. The(1,2) and (2,1) energy levels remain
doubly degenerate,

C. Both the energy levels are lowered and
the energy of the (1,2} level is higher
than that of the (2,1) level.

D. Both the energy levels are lowered and
the energy of the (1,2) level is lower
than that of the (2,1) level.

The two correct statements are:

l. Aand B 2. AandC

3. BandC 4. Aand D

fiftafags & & =9 o ofFgw o &
Irafee v R 192 & fav
zﬁﬂmmm‘ﬁrmmaﬁp

L [1s(1)2s(2)-2s( s A DA
2, [Is(1)2s(2+25(1)18(2) el 1) AX2)-
Alja2)]
3. [1s(1)2s(2)-2(1}15(2)]
[a( DA2)+A Da(2)]
4, [s(1)2s(2)+2o(1) 1520 [(1)A2)]
Which of these is not a suitable
unnormalized wave function for the

excited 15'2s' electron configuration of the
helium atom?

1. [1s(D)2sC)-2s(Ds@)A A2

2. [1s(1)2s(2y+25( ) Is(2)) a1 )A2)-
A1)a(2)]

3. [1s(1)2s(2)-2s(1)1(2)]
(a2 ADA2)]

4, [1s(132s(2)+2s( 1)1 s(2)][(1)A2)]

2%°Cc 9 UH Fo' & Twgw w

fsafada amEE o & fawww @
frar omar ¥ 9 (i) S0 % R AT (ii) 80%
Fe'' ¥R & 9 ¥ A9 3e0e (S
BrErT F emf (V HEN FEE

(R & Bf, 5 pae = 0.77V, logyo2 = 0.301)

L 0.734 §UT0.77
2. 0.77 94T 0,385
3. 07T AT 0734
4. 0.385 AT 0.367

. Asolution of Fe' is titrated potentiometrically

using Ce™ solution at 25°C. The emf (in V) of
the redox system thus furme{i when, (i) 50 %
of Fe'" and (ii) 80% of Fe'* are titrated, would
respectively be

{Given EF T = 0.77V. log,2 = 0:301)

1. 0.734 and 0.77
2. 0.77 and (.383
3. 0.77 and 0.734
4, 0.385 and 0.367

., UF Ffeas FCC BFeee & (002) dd X-

fFTOT (4 = 0.154 nm) ¥ REd= o0° F ¥4
FOT Oy #War B Theew @ o9 #
4x10°kgm” | B T & waw] A

122 2. 44
3. 88 4. 65

. The (002) plane of an elemental FCC

crystal diffracts X-rays (4= 0.154 nm) at
Bragg angle 90°, The density of the crystal
is 4x10* kg m”, The atomic weight of the

" glemental solid is

j.22 2, 44
3. 8% 4. 66

., HEE WE PHL(glHBrag)|AgBrs)Agls) FT

fasg v a9 €7 T3 & 70 iy wiwst S
ENVolt) =001 — 1% 10-%T —298) -1 %
1075(T — 298)* _

F 77 & e &7 fTn 208 K W 79T
wEfE et (K 'mol!) FuT Teded
(k) mol™)

], -5.65T9-3.84

2, -3.84TUT-9.65

3, —18.3AUT-7.68

4, -T.6BEUT-183
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114.

114,

115

115,

The standard cell potential of eell
PUH(2)[HBraa)AgBr(s)Aglshwas
measured over a range of temperatures,. and
the data was fitted as

E°(Velt) = 0.01 — 1 x 107%(T — 298) -
2 % 1075(T — 298)* .
The standard reaction entropy (JK 'mel™)
and enthalpy (kimol™) at 298 K are

1. -9.65and-3.84

2. =384 and -965

3. =1R3and-7.63

4. 768 and-183

Fa & oo owEsr amw # Seage @

F TG FOTCAS BT 61 ¥ HEART
e w FRor BwE s & @
TH o, 6 ©

1. e 1 T@e 9 geed

T # T TS 9T HTOAA

o &7 Ee ot wepd)

fREg &1 TEa 97 TR

& ow o

In the phase diagram of water, the solid-
liquid boundary has a negative slope. The
reason for this unusual behaviour can be
traced to decreasz in

1. density of the system on melting

2. volume of the system on melting

3. entropy of the system on melting

4, enthalpy of the system on melting

7@ W & T 300 K, W aE WEer

NE aUr wEAdE #REaar oA
20 K FUT 5x107 bar! #1 320K AW 1
an o ww & B (%)T (kbar #) g
. 24 S

3. 06 4. 120

At 300 K, the thermal expansion coefficient
and the isothermal compressibility of liquid
water are 2x107™ K! and 5x10° bar”,
respectively. (:_Dr {in kbar)for water &f 320
K and 1 bar will be

L. 2.4 pi
3. 0.6 4.

k2
12.0

L]

35

116.

116.

17.

117,

Wl sEwAEdEE s GPRa e @
w
I 20y + 20, + 20y

1 V3 el

1 ¥a
3. ﬁdlg: + .,Ti't'ﬂ'r

1 2
4. ;'@b- + Qo

One of the correct normalized sp” hybrid
orbitals is

1 1 L
k: "?:@"33 + ;'1’2—,,.: o ;d’zp.‘_
V3

1
pit ;q}zs +\T§¢Rpx +

N
70,

1 i)
. ﬁ¢25- + E—:‘;’mzp:

Tad

1 2
4. "3-¢"2_'g + ;‘Psz

s gfReRAn W F /T oI = M= 0
YT ] = 2 M, = 0 HEEATAT & HEg gui
THAer & fav z - 3w & wwawy

dwaer et WA owE e €
o &

1. Ji cos® 8(3cos?8 — 1)d8

2. [y cos® 8(3cos*6 — 1)sinfdd

3 _I'; cos 8(3cos?8 — 1)sinfdb

4 j’:ms B(3cos8 — 1)sin’dd

The transition moment integral for a
rotational transition between J = 1; M;= 0
and I =2; My = 0 states for a diatomic
molecule along the z axis is proportional to

L. j;“'cmi.ﬂfacaszﬂ ~1)dé
2. [7 cos? 0(3eos*d — 1)sinBdd

3. [J cos 8(3c0s?8 - 1)sin@dd

4. f; cos 8(3cos%8 — 1)sin*dd



118. s wftasea  swsr @R

118,

(855

HCl+ D, =5 DCL+HD & TOT em’ & FaAT
ofads ¢ (Fefw aefy s o' #

A afdsr & Ro #)
HEl %] Dol HD
2885 | 2600 19901 3637
1. =258 2. 4258
3. -129 4, +129

Assuming harmonic approximation, the
eriergy change for the reaction HCI+
D, — DCl + HD incm” is (the vibrational
frequency data in em™ is given in the table
below]),

HCI D.| DCI| WD
2885 | 2990 | 1990 | 3627

1, -258 2, +258

3, —129 4, +129

Tl WO A WEA sAEnE HEATT
[
L e

3. E 11,

208, L,
4. L A,

36

119,

The allowed electronic transition in
fluorine molecule i3

+ Es
L. EH -—1-2?‘r

3. 2oL

BT
4.2, = A,

120, Feafefla & & o 3] FAfAR weg #

120,

AEE AT
1. TR 2, Wl
3, EqETgT 4. FEEEE

A symmetric top molecule, among the
following, is
1. ethylene
3. butatriene

2. allene
4, hexatriene

[ FOR ROUGH WORK ]
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9% 94 goifes ;200 HE

1. amu Rt w) wem e @ | gw vden gRewt § uw ot @ (20 o AT H + 40 W B
¥ + go v 'C' 4 ) wgw Rwer v (MCQ) Ry wg & ) st wor A A @ aiftrwaw 15
sty Wy 'B'A @ a5 oAl g o 'C' A @ 25 weel @ www 29 ¥ | R Peifa @ afe
gt @ wwre fiy e W Paa gwe weed (wr 'A'R 15, w7 'B' W 35 aar e 'C' 4 25)

wragey fawil @ wh add @ T o qr, Rrest stoe s w1y, R amaet
st A, e 93w 9 el o mfe 8, @ el @
5.\ A awr 'B' A yeds ywm @ 2 s et wm 'C' A wildw ww 4 &w w1 &) W A men “
0

‘B A e THa Sen @ mvrews enis @ 0.50 &iw wen wm 'C' A @ 1 aw

T |

6. AW vz & A1} uR Awwm Ry v & | ¢ @ dwa
RSt Sl ot

7. @ | &1 qT Y w1 §6 L]
mqﬂﬂwﬁﬁﬁqu_mmmmil

" 8. gftmrelf & swr W v vl @ gfiRan 8 ot me o T freen wifgy

v frmen & wdt e edlem

5/11 RISE/I18—1CH—1A






than the double of the percentage increase in

MPART A view?

1. fagal (2017, 2017), (2027, 2027) ax 1

(2037, 2017) & & Byrye &1 d3wa & gt : :
I, 2017 2. 100 9 : E
3. 100v10 4. 100420 - :
E & i i i
6 - ] ] i
1. The area of the triangle formed by joining the o a7 N ;
points (2017, 2017), (2027, 2027) and (2037, LR e el k .
2017) is Gk ; -]
. 2017 2. 100
3. 100410 4. 10020
I. February 2. April
2. L @mrg ® ua vl @ argfos vy @ 3 My =
&\ & ater w2 e oo @
aﬁm m 2 !
1. LS s 5 L/4 4. AN OEY M, M, My, M, dR  ®R
3 L3 s L2 afEed FLFp Py P U8 AT #ﬁ

2, A stick of length L is broken into two pieces
at random. What is the average length of the
smaller piece?

1. L% 2. Ly

4. Four males M; M, My M, and four
females Fy, F, F; and F; are sitting around
a round table facing away from the table
as shown in the figure below. If each one
moves three positions to his‘her right and
then one position to the left, then in which
direction does F, face?

3. Number of times a research paper is viewed
and cited is shown in the plot. In which month
was- the percentage increase in citation more



AN
My
M,
HI -
E
M,
Fy
is
. East 2, North-East
3. North-West 4. Morth

5. foa 4, sa wraifea dawa (ada aon
sefada) oo &a d3wa (@ @ ama)
T FUT T 27

5. In the diagram, what is the ratio of the total
shaded area (of the circle and semi-circle) to

the total area of the square and the rectangle?
]

a2

. %rr ol
3. 2gx 4,

6. Fmﬁmwﬁmmm

0.1, 0.25, 0.3, 0.2, 0.5, 0.6, 0.3, ,0.9,04,

1.0,1.2
1. 105 2. 085
3. 078 4. 0.65

6. Which of the following options is the best
choice for the missing number?

0.1, 025 0.3, 0.2,0.5 06,03, ;09 04,
1.0,1.2

T
3o TS

2. 085
4. 065

7. fonelt war o wtee fenedl ssfear &
a0 war A e fauref e sde
geTd 21 5 0} ¥ ot 9 ot asfew €
A i wfer geea & e el
g arat RenRfat F orm asfea £

wem § o fea fRendf #2
1. 19 2. 29
3. AT & 24

7. Fourteen of the students in a class are girls.
Eight students in the class wear blue shirs.
Two are neither girls nor wear blue shirts:
Five students who wear blue shirts are girls.
How many students are there in the class?

1. 1% 2. 29
o B 4. 24

8. Prof. Murthy likes to let her students choose
whe their partners will be; however, no pair
of students may work together for more than
seven class periods in a row. Alice and Bob
have worked together for seven class periods
in a row. Calvin and Denny have worked
together for three class periods in a row.
Calvin does not want to work with Alice.
Who should be assigned to work with Bob?

1. Calvin 2. 'Alice
3. Denny 4, None



10.

i

|
»
|

Three semi-circles are drawn inside a big
circle as shown in the figure: If the radius of
the two identical smaller semi-circles is

lhth of that of the big circle and the radius of
the bigger semi-circle is twice that of the
small semi-circle, what proportion of the big
circle’s area is shaded? i

11 12
L2 2 =
13 i
3. = 4 =
I6 14

s g &1 100 | Prmn wmar 24
yoi® 99Td @ 419 g avil qf 9urd
@ areh dod o=@ Soadl ¢ (wufa
yEell 99T & 4% U soWl. 9ued 2
0 9erd & ag 25" wwadt 2,
Teuarfy) | geelt il ulad gura @ 4=
# g g aa ) vl aed g @ 87

1. %’?Tﬁ- 2. E?fh,

375 385

3. ey #i. 4. fori .

10. A ball is dropped from a height of 100 m. The
ball after each bounce rises vertically by half
its previous height (This mecans at the first
bounce it rises by 50 m, by 25 m at the
second bounce and so on). What is the
vertical distance travelled by the ball between
the first and the fifth bounces? '

a55 .. 363

1. : 2. -
375 an

3, == 4. ——Elﬂ
2 2

11, HEAT 54 B AER—10 vlesr ) ol
IR § waa feor war @ Tw wen
yEfd &1 Imr wm €, ufe suer
TIeT® A1 T ad gafa 7 49 272
1.°1 2. 4
3. 6 4. 9

11. Consider a number 54 expressed in a base
different from ten. What is the base of this

number system if its equivalent value in the
decimal system is 497

R 23
3. 6 4. 9

12. ¥ 399 &= & fog & 150 &l &t
150006 &1 Slord d9ar 21 uft wcds
@fed ®I ®H ¥ B 50% &1 Srord
glig afEd 2 ot feh afwm =

12. A fuel station sold diesel costing Rs.15000 to
150 persons on a day. If the lower limit of
sale to a person is Rs.50, what is the
maximum amount in rupees for which one
person could have purchased diesel on that
day?

1. 7450
3. “7550

2, 7500
4. 7600



13. Raw v & ) wuyas feey ar 27

|-

-

2.

Y7z
A

13. Which of the options is appropriate for the
blank space?

7

N
I 4
5 T

14, afy wfar a9 A o= oA R
whmﬁagvﬁﬁm%‘?

14. If Sangeeta’s daughter is my daughter’s
mother, then how am | related to Sangeeta?
I.  Sonis the only possibility
2. Son-in-law is the only possibility
3. Daughter is the only possibility
4. Son-in-law or daughter

15. 44 Raenfeai & wE 4 20 Rawrd
s‘l‘aﬁuﬁﬂara“rgeﬂaaﬁhuﬁﬂm
free ded ¥ w9 8 T ak

@ qiEl, 12 wedata ah e

g 5 f da Qud ¥ B
mmmmﬁ@maﬂ?
1. 10 2. 15

3. B A 4 7

15. In a group of 44 players, 26 play hockey, 24
play footbail and 24 play cricket. Eight of
them play both hockey and football, 12 play
both football and cricket, and 5 play all the
three games, How many play both hockey
and cricket?

I 29 o 15
3. MNone 4 F
16. foar oy 2,

(a) =aifa>0
=;Efuzu}mmﬁa$m
f& at avafaw sw x oty @ farg

() =()0y), T8 P & st9 W

sfarl w9 9 wer 27

1. x>03Ry>0

2 {x<O0andy<O0}or{x>0andy> 0}
3. {x=0andy=<0}or{x=0andy 20}
4. {x=20}or{y=0}or{x>0andy = 0}

16. Itis given that
{(4)" =aifa>0
=0ifa=0
Suppose for two real numbers x and y,
(xy)* = (x)"(y)". Then which of the
following is necessarily true?

] for any real number a



lLx>0andy >0

2. {x<Oandy<0}or{x>0andy> 0}
3. fx=0andy < 0lor{fx=0andy = 0}
4. (x=0}orfy=0}or{x= Dandy =0}

11%@—{&%%%?'{#@%

17.

18.

I8.

mﬁmmﬂ'ﬂﬁﬁaﬂ%rim
AN T B @ e, o Afeen

A long-distance runner finds a water station
after completing %zh of the total distance,

After covering another r:-_t'h of the total
distance he gets medical-aid. Another runner
joins him 4 km after the medical-aid station.
The second runner stops 4 km before the
completion of run, covering % of the total
distance. What is the total distance?

l. 21km 2. 30km
3. 42 km 4, 50 km

4

BUS A Ud e 09 eftrorad

FAEHRY T W wwd ¥ A
aFay

HHE

132
aig
§z
a4
%
P

o
{

A and B move clockwise around a circle,
starting from a common point O. A takes 9
minutes to complete a round but re-starts after
a delay of 1 minute. B takes 13 minutes to
complete the round but restarts after a delay
of 2 minutes. How many minutes after they
began would they meet again at 07

Lo =20 P

3. 3 4, 28

19

19.

& femeff ve ywm @ wdEa gw W
ﬁﬁlwﬁwﬁaﬁm @Y
gt 22 s g A L2 ot R
w0 % fqenedfl & uwn me s @
urfirepar @y 27
1 '.I.'.'lT 2 1'!

2‘5 = 25
3 ﬁ i ;:
Two students are solving the same problem

independently. If the probability that the first
one solves the problem is ;i and the
probability that the second solves the problem
is E, what is the probability that at least one
of them solves the problem?

9
L) 5 2. 1‘;
21 3
. = 4, "E'E
TH &R @ o g9 F wy S ouid
Tt 2
s
50
a0
30
20
b 1]
Timethaier |
FR B AHT GTe oy 27
1. 30.42 2. 2043
3. 1043 4 2143

20. Movement of a car with respect to time is

given below:

10 0 1

LR S GO i e S
Timie{haur)

The average speed of the car is
1. 3042 2. 2043
3. 1943 4, 2143



21.

Z1,

22,

22,

13

24.

HTMPART B

C-O HTEw wFEaTs F OFE FHE

l.. HiBCO > [Mn{COk] > [CHCOL] =
[VICO¥RT

2. [V(CO)] = [CHCOk]> [Mn{CO)] >
H;B-CO

3, [MoiCOY] = H;B-CO > [V(COK] =
[CHCOX]

4. [CrCOX]> [VICOY] > H;B-CO >
[Ma(COY]"

The correct order of C-0 bond length is

1. H;B-CO > [Mn(CO)] = [Cr(COX] >
[V(CO)T

2. [V(COX] > [Cr(COJ] > [Mn(CO)] >
H;B-CO

3, [Mn(CO)]" > HiB:.CO > [V(CO)T >
[Cr(COY]

4, [CHCO)]=[V(CO)] = H:B-CO=>
[Mn(CO)]" '

CeB, #Y HET FEF wAT L, R
1. mﬁmm@

2. e ardees

3. U® §we

4, Toew-sfz

The structure of CaB; is close to that of
cesium chloride

nickel arsenide

rock salt

zine blende

B

Trivalent lanthanide ion having isotropic
magnetic susceptibility is
1. Ev*
3. ¥b©

2 O 3 g
4, Lu*

w g gy F  wEE-T
TEgwRHT ¥ KO0, & Rega &

24,

235

25.

26.

26.

AOE FA A fay Ram wwwe g s
P

wEnr =g & dear ofiefia & ae
. vE-EAEeE Hads afae dggE A8 g
. FEE 2om HES F g B

aft ArgAt A pH wEE A W@a B

T e

Using a double beam UV-visible
spectrophotometer, Beer's law fails for
K:Cra05 solution when

1. intensity of light source is changed

2. detector is not a photomultiplier tube

3. cuvette of 2 cm size is used

4, pH is not kept same in all measurements

eRABEr WoTEE  [LOHR0" # &
aFE Ag-aeuE O Bl vRE g A
safafa &

HEHER

v f-eemeg

a7 Ay

gesf gRRAS

Dinuclear anion [I:(OH)0:]" has two
bridging oxo groups. The geometry around
each iodine is

1. oetahedral

2. monocapped octahedral

3, square pyamidal

4 pentagonal bipyramidal

e o o

K.CrO, (A) TUT K:MoO, (B) ¥ seiegiias
wezal & v @ 5oea ¢
FHAT d-d & FUT A T FAA<B ¥
FHEAT LMCT & U A, FFAA<B B
HHEATLMCT & U7 o T ®HA>B 1
HFATMLCT ® T Ay FT FHA>BEI

T

For electronic spectra of K,CrO; (A) and
K:Mo0O, (B) the correct combination is

1. ‘transitionis.d-d and A, for A<B

2, transition is LMCT and ). for A <B

3. transition is LMCT and A, for A> B

4, transition is MLCT and X for A>B



27. 3durg 3w M sTw Raa wew &
TR FUREHAS A A grey * @ (i 1@
L]
3t 29 BM. 8, @t weewER By & m#j".,‘iﬁ 0" \f"’
41BME, amgm M3 P H
), Co'l 2. Ni*
3. cu 4. Co 29. ywEaRY FRE # co (vw Bwn &
27. High spin complex of a 3d metal ion M has a I 18 - - 2%1 12
magnetic moment of 2.9 B.M. in octahedral 3 28 = 9
coordination environment and 4.1 B.M. in ! :
fbgfﬂml ESRIORRIgTL 1he I\g m&;ﬁ 29. The total degeneracy of the ground term of
3‘ cy" ¢' Co Co" (high spin) in octahedral geometry is
5 - 1. 18 = ) e
3, 28 4. 9
28. PefRf@e wfra & Rv
30. Zn, Ga, Ge TUT As, A8 # & ooy wuw
@ IraAe I Ageen &, 9 uF b
Fa s P00 ——e Fa I, As 2: In
- E G T
et l “ory a“c";é \g: 3. Ga 4, Qe
' 30, Among the elements Zn, Ga, Ge and As, the
Auzadt A dvoer ¢ one with the lowest first ionization energy is
1. As 2 Zn
3. Ga 4, Ge
| @ L 9
Fe Fa ]
907V Nk, W:J\S:D 3. FPrefafle s % seomr oo e &
]
OH
o By 1 KFe(CN)g
o 1 @
oc lei Gy t-Bu t-Bu
1.
o = 0]
28. For the following reaction ol By
o |l
.d“'F. + 00 — F‘\ ¢° t-ﬂ:b
oc oé ey o"c/cz [ L
CHy t-Bu
: 3.
the structure of the intermediate is t-Bu ] OH
-Bu 1-Bu
@ [ @ pa—
Fe i 4 t-Bu
“CGD'? \'G;CH, % "r_ \:.':I.‘-H; N pQCﬂ
1-Bu
By

$/11 RISE/8—1CH—2A z



3L

32

32

33.

The major product formed in the following
reaction is

OH

LBu +Bu 1. KsFe(CN)g
2.0,
t-Bu -Bu

L.

(8] == @]

t-Bu t-Bu
t-Bu
5 t-Bu
G‘i
o
-Bu
t-Bu
{-Bu

&

t-Bu DQ— OH

o
t-Bu
4, {-Bu
o OH
HO o
t-Bu
t-Bu

e At & gEmee TEgA # (M2 e
ey Bear & o & M Ry & s
Wl e st R aifE & ¢ e
1. FEHRA 2§
3. @ 4, FEH

Mass spectrum of a compound shows an
[M+2] ion peak that is about 4% of M*. This
indicates that the compound has one

1. fluorine i

2. sulfur

3. bromine

4. chlorine

Cu @W Zn TAERE HYW HFEEES
argew tonen €1 3ens whrar & R
Ter T Fia-ar gy &

(AyCudem zZndWt HfAsmaeTs ¥

(B)&Faer Cufr Hidmas B

10

34,

34,

(C) zn FiAITAES & R cu F el g
gfawah wg wwEr & wfeewfe

HT FFa £

(D) Zn 1 et g@Y gR-Hah urg wAm
& wferufa w1 @ £

1. FTF (A)
3, ¥ad (D)

2. FaEE (0
4. (B)@YUT (D)

For the catalytic activity of Cu and Zn
containing enzyme, superoxide dismuiase,
what is/are the correct statement(s)?

{A) Cu and Zn bath are essential

(B) only Cu is essential

(C) Zn is essential and Cu may be replaced by
any other divalent metal atom
(D) Zn may be replaced by any other divalent

metal atom
L. {A)only
3. (D) only

2. (C) only
4. (B) and (D)

Fod | A ferawt fr & 0 vl @
Fow 1A e |, & Rt Rewst &
A e W A S0 IR | AW
HEH | & e 130 (L, T F R

e S20 0710 B)

FEH | TR 11 (g, )
(@) | arzar T R ]
® | gdw amr | 500
© | yorer e i 450
@ | neawem o | (V) 360
#er e #

L a)— (i3 th) = (i) () = (3ii); (d) —(iv)
2. (a) =itk (b) = (iv); (2) = (i); () — (D)
3. (&)= (i); by = {iii): () — (iv); (d} = (ii)
4 (a) = (v (b)Y = (i) (o) = Gk (d) = (1)

Consider the nature of solvents in column 1
and the corresponding An. for Iy in various
solvents given in column II. (for I, vapor

Amne 15 520 nm),

Match Column | with

Column 11
Column 1 Column Il
( nm
{a) |non-donor i) 520
(b} [weak donor 4 {ii) 500
(c) [ Strong donor {iii) 450
[(d) _|= electron donor (iv) 360

S/11 RISEN8—1CH—2B
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The correct match is 36. The major product formed in the following
L (&) = (i) (b) = (i) fe) = Gii; (d) = (iv) reaction is

2. (&) — (i) (b) = (iv): (o) = (i) () = () i. LIAIH,

30 (@) = (i (b) = (ini); (o) = (iv); () = (i) MeOMa

4. (&) =(ivk (b) = (i (&) = (i) (d) — (i) THE

i. 1

. “ipH
35. NO# & wF FEmw & fewww @ s
Tm::ﬁﬁ;g#vmm#@ L. WDH % .lv\cu
\A“T/\QH

B. EPRABRT wiie $r seufy
aH
. Tz(_

C. HOMOs # gagia! &1 ampiomt & 2p '
sfeat # 3w s & Bree 2

I
Bt 3. e 3@ # se e s ¢
D. HOMOs & gawgiat &1 aifFshos & 2p MnO,
wiacst # wyaw AmTEE § B J'=<_/OH
g e
T I B
I, Fad A 2 AT C 1. “ 2, =
3. BEWTD 4 A BEHIC o0 OHC  CHO
35. Removal of an electron from NO molecule
results in : & o 4| =
A. an increase in the v(NO) in the IR y
spectrum 07 0 0" "OH
B. an EPR active species
C. electrons in HOMOs being closer to 37, The major product formed in the following
the oxygen than to nitrogen 2p orbitals reaction is
D. electrons in HOMOs being closer to
the nitrogen than to oxygen 2p orbitals MO,
The correet answer is = i e
1. A only : HO -
2. Aand €
3. BandD k. 2.
4, A;B andC r*"' =
OHC CHC
oo

36. ﬁmﬁﬁamﬁfm#mwma

. 3. 4.
. LiAd
& oRille!
OH THE
/%/ | | o t )

ii. 1o

OH

I j\,\ Ja.ﬁmﬁﬁmmﬁmwm
TSl

i, n-Buli, -80 %

3«.
3, oy 4, VDH CK\M i, NH,CI




OH

%

OH

o

H

T

38. The major product formed in the following

reaction is

(e

g

i. n-BuLi, -80 °C
fi: NH4CI

OH

:

OH
=
3. H
4. CHO

39, PefefEw w@fem # seoew feg seum §

Sn,

Li, lig. NH3
MeOH

; g -
-z

Ak

o
=

N

5

H

SN
H

A[65)
N
H

39. The major product formed in the following

reaction is

12

41.

MeOH

@ Li, liq. NHs
N
H

1)
N2 N
H H
N N
H H

fafaa difet & aftes =28 W

veus & o affEmieer = w@

w1

1, YR FEREE <Afgw wie <
e teEsEgE < tehtams

2. teivtares < Aftw teie < 0w
TETEEES < WHIfew Fegs :

3. MteTsE < YRE twmrEmE <t
FoNEs < Afw e

4, A vdRe < tehdaes < 0w
tEEERe < tiRe FaREs

For the following compounds, the correct

order of reactivity towards nucleophilic acyl

substitution is

1. acetyl chloride < methyl acetate < acetic
anhydride < acetamide

2, acetamide < methyl acetate < acetic
anhydride < acetyl chloride

3. acetamide < acefic-anhydride <acetyl
chloride< methyl acetate

4. methyl acetate < acetamide < acetic
anhydride < acetyl chloride

fArataraa wnhs & e g suw ¢
.@ @ s
Q
O O
A B
AT B, 7 WEARE #)
A WAReE § aur B iA-toafEE £

A F-U0ARE & auwr pufR-teEifE &
A ST & awr B E WOARE B

B0 et

i Lea



41.

42,

42,

43

13

The correct statement about following species is

® @ .
Q
A

A B
1, Both A and B are aromatic
2. A is aromatic and B is antiaromatic
3, A isnonaromatic and B is antiaromatic
4. A is aromatic and B is homoaromatic

frmafafee oRfewe $ urac argeuf &

A

|, ZrETEEAr [1.1.1.0%) 9==
2, gEEEEAr (11017 o=
3, grEEEEar (L1107 =t
4, THEEEBEFAT[1.1.1.0"%] ¥

IUPAC nomenclature of following propellane is

l. tricyelo[1.1.1.0**]pentane
2. trieyclo[1.1.0.1 1'3]|:ﬂ=!.‘|:!t&nv.=:
3, tricyelo[1.1.1".0"]pentane
4. tricyclo[1.1.1.0""]pentane

80% TYATE # 25 °C WY Awrgw dvges
X FT OHE FA B

AR A

. B=2C>A
3, C>B>A

2. A=B=C
4, C=A>B

The correct order of rate of solvolysis in
BO% ethanol at 25 °C is

£ g2

Br Br B
A B c

I.B>C=A
3.C>B=A

2. A>B>C
4 C=A>B

44, WY IFw qur RewElw f B &

S @Q: ’?;Cj

44. The structure of the product formed during
the reaction of amino acid with ninhydrin is

2 N%ﬂjij
SaES

L% |




45.

45.

46.

46,

47.

47,

D
O E )
N
4,
Q
Coy

e e & Bc MR BeeR #

g Rt & g &
0
:é?‘“
. 4 b e
3 6 &4 8

14

Number of signals observed in the “C NMR

spectrum of the following compound is
O
L@O
. 4 2.5
3.6 4, 8
UF IS AT FT HBwed v b

f@) = o e -DV26° | g Rramor & frT

gaoT #
| B a
3 = 1f

2. 4
4. §

A Gaussian distribution has the functional
2

form f(x) = = ﬂ'e“f"*'”f‘zﬂ“a.'!'he;
variance of such distribution is

1. & 2.4

3. b 4. b

B. F Frsraw srawar & Rv g2 v
PR 2. 'zg

3. FEg 4. L}

The term symbol for the ground state of B, is
) % g

4, g2

Te—
3. &

48. uw dEiFar & BT UiRe 92 387 ve

48,

49.

49,

gl
Ky
A4 B =20
ks
2c % p

e ¢ & v vl sEeyr e G
& & 3@ & seoe fema oo

I [Al[B] & s ¥ |

2. [AP[B] % wAmIaR ¥

3. [A1B) Y & HARIE ¢

4. [AllB] ® w=aT &)

Elementary steps of a reaction are as follows

1
A4+ B =20
K-y

2¢5p

If steady state approximation is applicable to
C, the rate of product formation in the
reaction is

I.  proportional to [4][B]

2. proportional to [A]*[B]?

3. proportional to [4]'/2[B]"2

4. independent of [4](B]

10, Tl gRweee Pweas sme 5 R
& yEy THA gt weEs A e

S A S e

fwer o st S aea d@ #
ol s T WA v g E
Rl ot U WV v 8 B E

Bow o

In the pure Raman rotational spectrum of
%03, whose electronic ground state is e
transitions to/from

L. even Jlevels are missing

2. odd Jlevels are missing

3. all S levels appear

4. none of the J levels appear



50.

50,

51.

51,

52,

PRy aife & g9y F Fq w sum

HeT B
Me Me

Lot

Me '

A B
. B #r 39em A HOF R §
2. A #r 3rdem By By B
3. AT B WA WY & TR E
4. AdFwr B g HiwEy wEa
The correct statement about the following

compounds is

Me Me
z::::;fw -
Me
A B

A is more stable than B

B is more stable than A

A and B are equally stable

A and B are both locked conformations

2 & tAeieas A & 'y g (o A) &
1. 0 2. ih

—hZ ih
3 z—mﬁ; 4, ;ﬁx

o L3 bd —

The commutator of £ with the Hamiltonian

7, [2 Alis
I 0

2. th
=h? ' ih .
3. E‘Eﬁx 4. =

575 Fan & yqEr 15'2s" e

farare & fav symaR o smew &
1.8, 2. 5
3. 5, A28,

15

52

54,

55.

The lowest energy state of a 1512s!
electronic configuration, according to Hund's
rule, is
1. 38,

325

2. 155
4 48

g e wREpw § v g P
#FrzE Umols' E ar 3o & a0

L = R

I 2,2

3 4. 4

[f the unit of the rate constant of a reaction is
L’mol?s”, the order of the reaction is

11 R
3.3 4, 4

K EE

In(s) + Cu*'(ag) = Zn**(ag) + Cu(s) &
for ame A9 Rwm & <0V 3@
&1 ¥t & Freawss 3o & oieda &

(F=96500 coulomb mol™)
. =21.2kImel”

2. 4212 ki mol!

3. =212k mol’

4. =212 1 mot!

The standard cell potential for the reaction
Zn(s) + Cu**(aq) = Zn**(aq) + Cu(s)

is +1.10 V. The Gibbs free energy change
during the reaction is

(F=96500 coulomb mol™)

1, =212 kimol
2, +212 kKl mol”
3. =212k mol?
4, =212 mol”

T ITHEAVI FEUTSH WEe % faT veerdy
Aofmdw g &
(= .

S

2. FgAAH
4. ATEHE

The change in entropy for a reversible
adiabatic process is
1.  maximum

3. zero

2. minimum
4, positive



56. WA A ¥ FE-leweAl a9 FeH B A Bu

3% et w1 |l B B

FITH A
B INADH |i

Q [FAD i,
R | CoASH | iil.

HorH B
HTERHTeRToT
AT T AR
CREECH

L. Pl Qudi, Reii
2 P-ili; Q-i, R-ii
3. Peiii; Q-ii, Rl
4. Peii; Q-l, Reli

86. Correct match for the coenzymes in Column A

with thelr function in Column B is

Column A Ceolumn B
P |NADH i. | Oxidation
Q | FAD ii. | Acyl group transfer
R |CoASH iti | Reduetion
. P-i; Q-ii, Ruiii
2, P-iii; Q-i, R-ii
3. P-l Q- Rei
4.  P-ii; Q-i, R-iii

87, gy yive gRerd & sl wor

oo AT §

p—*
3.1. 4,
v __/
p-

Loy
W

=

=
e

i

57. The graph that represents the Langmuir

Adsorption lsotherm is

LT / 2.f
; =
p = p-—-
3.1~ -l.*
v _/ v f
[ p—

16

59.

59,

60.

& R & e onuA! ® ZmE b
. FeT ot iy arsaeheE
Frera-Rsmare aropit & e sdeafia)
AT w0 & wlieh & o g
AT s #r vegrdh

Pl

Origin of the colligative properties of a dilute
solution is

1. wvolatility of solute molecule

2, interaction of solute-solvent molecules
3. zero enthalpy of mixing

4. entropy of mixing

afr wF FoC wuA & W amew faegat
F U GEY H ETS FA F T T FON

e sftger #v o € & e s

it
nE 2L
L 6 2. 5
" in
3. E 4, T

If all the lattice points of an FCC structure
are occupied by uniform hard spheres that
touch each other, the fraction of volume
occupied is

s v
1.T E.T

T 2
3.: 4,71!
TF 5 gL ® agEs freww, 28 kg A
#sﬁ'rtlrgm# dTm fFor B B

Rrges & 25 "C 9 rEeol g (am ) ¥
(RT = 2500 J mol”! #f3rT)

1. 0.002
3. 0.005

2. 0.05
4. 0.00B

A 5 g/L. polymer solution is prepared with a
polymer whose molar mass is 25 kg, The
osmotic pressure (in am) of this solution at

25°Cls

{Consider RT = 2500 J mol™)
1. G002

3. 0.005

2. 005
4. 0.008



61.

61,

62,

62.

HEMPART C

fFfRfla & @ sla? deermmraft b

(€N -CsHOACBH] (A), [ByCills] (B
[BioH 3 Au(PPhs} ] (C), [CaByHq] (D)

VT e B
1. (C)yasmim 2. (AYFET(E)
3. (A)EU(C) 4. (B)JUT(C)

Which of the following are NOT closo
clusters?

[{Col(n™-CsHs)}o{CBHs)] (A). [BiCoHyl (B,

[BioHis{ Au(PPhs}}] (C), [C:BeHis] (D)

The correct answer is
1. (C)and (D)
3. (A)and (C)

2. (A)and (B)
4. (B) and (C)

feafaf@a aopt (A-pd oo ey
FaTS dge & WE FA B

IMCLHCHT (A [PUPPhRCH))
[FUPPh ) fCHCN ) (C)

L (Ey<={AY={B)

2. (A)=(B)<(C)

3. (B)={C)<{A)

4. (IC1<(B)=(A}

(B,

The correct increasing order of C-C bond
length in the following molecules (A-D)

[PICL(CHIT (A), [PUPPh:){(CiH.)] (B),
[PUPPh:)2{ Co{CNU ] (C), s

1. (C)=(A)<(B)
2. (A)=(B)=(C)
3. (B)<(C) =(A)
4. {C) =(B) <(A)

M*_mxm
(A) EFAT oY AT A amesiTor
yaew § a1 & oRade g &

(B) T {FlE & #Ey e g a@ar g
(€) EEITEREA 8 0.0 & Hewe et

S

SM1RISEM8—1CH—3A

17

64,

64,

() WelF HrRfter aer Fiow st &
HEG p-noy” ST 390 25T B

HE we §

L (A BYTO)

2 (B)EUT(C)

3 (AL (B TRTC)

4. (B),(C)TYT(D)

Consider the following statements for the

oxygenation of hemacyanine:

(A) oxidation state of hoth copper atoms
changes by two

(B) it becomes intense blue from colourless

{C) dioxygen is reduced ta O, .

(D) thep-n"m" bond forms between

each oxygen and copper atoms.

Thee correct statements are:

I.  (A)and(C)

2. (B)and(C)

i, (A)(B)and (C)

4. (B),(C)and (D)

TR FEH | F g F@A 0 O#A
¥hedw B € s | au seE g #
72t &1 Aae R

eI | T 1|
(@) [MnOy,] -» (i) H:80,
_[MnO, " 1
(b) MesCH — (i) 27 N & Na
[Me;C]
() Ag; ?u = | (i) [H.S0:F) (FW
AglAuFd] HFT)
(d) Hi;PO, g (iv) B Brls
[BOH]
e e &

Lo ta) = (i) (b) (i) {e) - (i} (d) — (iv)
2. ad = (i) th) = (i) (e = (v (d)=(i)
3. () G (B = (i) (e) — () d) — (iv)
4. (@) (i (b = (i) (o) —tivk () — (iD

The transformation are given in column [ and
reagent in column IT. Match the items of

column | with those of column 11

Column 1 Column 11
{a) {M“U’.;];_ — | (i) H:80,
[MnQy]™
(b)) MeiCH —» (ii} Na in liguid
[M'ﬂg":‘]‘ NH1|




65.

63,

(e) Ag + Au — [ (i) [H:SOF]” |
AglAuF,] (super acid)
. l:d} H;PD4 o {I\’} L-Iq‘l.lld .Bl‘Fg,
[PIOH)]"

The correct match is

Lo (@) = (i) (B) = (ii); te) — (iiD): (d) — (iv)
2. (@)= (ii); (b) ~ (iii); (e) - (iv); (d) - (i)
d (a) =il (b) — (i) {e) — (i% (d) ~ (iv)
4. (a) = (i) (b) — (1% (c) ~ (ivk: (d) = (i)

bis(n’- ) @%@ g@mr pr; f IfEufy
# IRE egeEde & e #
T Il A # uw uifis A B sod
ydadt # ggeiA

A
I (D\ rL %
F-hfl-—l o
PRy PRs
CAL L
3 - 4, S
b i

One of the products formed in the bis(n’-
allyl) nickel complex ecatalyzed cyclo-
dimerization of butadiene in the presence of
PR; is compound A given below. Identify its

precursor.

A
-
I‘Hi" | i
PR « PRy
il A P
3. h,fi 4, hiﬁ
PRy T

18

66,

66,

67.

67.

faga s & *Height equivalent to
theoretical plate (HETP)" #r fafafaa & @

e o ards w9 & Pl wa b

(A) FH F a9 W

(B) aF® #W & Fa 9y

(C) weH #i1 4 gy

(D) FTEH & verd W

e 3eaC &

1. ABauTC

3. CEWD

3. B.OCEWD

4, ATaTC

Height equivalent to theoretical plate
(HETP) in gas-liqguid chromatography

depends significantly on which of the
following?

(A) Temperature of column

(B) Velocity of carrier gas

{C) Packing of column

(D) Column material

Correct answer is

I. A, Band C
2, CandD
3. B,CandD

4, Aand C

A R 9t f Regy womEEa & wo

# wgr wyAt @ ggEet

(A) NF; & 3967 CF, 79 & fae am=
o g i

(B) NF:aﬁi’amﬂNHigcr%favmﬂ
FH g g

(€)  NF, & 3921 OH g9 & e ar
= g

(D)  CH; @ CH, 97 & T 717 Fomver
A BT &

TEY I B

. ABTUD 2. BEurC

3. B.,CawD 4. B@UD

Identify the correct statements about the

electronegativity of groups given below:

(A)
()

CF; proup has greater value than
that of NF;
NH; group has lower value than
that of NF; .

5/11 RISEM8—1CH—3B



(C)
(D)

OH group has greater value than
that of NFa

CH; and C;Hs groups have almost
similar values
Correct answet is

1. A, BandD
3. B.CandD

2. BandC
4 BandD

[in’-CsH)F(COY,] Y CH, & 3ThfEr difes
A &l 81 i A, 'H NMR Eea & 2
e o @ Bad awfow e &
e 3:5 &1 Wi A & peh, 3R w0
giffs pdar &1 B 7 'H NMR TErH et
& 3 %z ofr & ool gsfas dwar &
T 3:5:15 &1 AW AT s € FAn

—I+
QT | ©®
(=]
Re AN
OC/' \I\(;Ha i [ C;?
CHy
% Fe Fe
S AN AP
c:uc/ \mgHs PhiP” Lo
CH; |
| 97| @7
Fe Fe
0c—/ PR~ \
I/ \EECH:’" a I/ \'CGCH3
| @ @
AP | e o
CHy

68. The reaction of [(n’-CsH;)Fe(COY] with CHal
gives compound A, The 'H NMR spectrum of A
shows two singlets in an integrated intensity ratio
of 3:5. Compound A upon reactiocn with PPh;
gives compound B. The 'H NMR spectrum of B
shows 3 sets of signals in an integrated intensity
ratic of 3:5:15. Compounds A and B
respectively, are

19

+
or | o
¥, T ! ,?F ‘f =
- PheP i
(}G/ \HI: CH; l GEEH
5 |
§o
o/ boCHs| PhP ‘:o'?’
07| QT
3.
—rhilt _~Fe
oc : / \c?fﬂ“& PhaP | i \CECHE
‘__!_
oT [
i~ H\._aﬁo PhaF‘/ @;\Cﬁa
co §
CHs

69. Pfafaa ¥ & Br od sua B

H
PhyP._ _CI A : |
Ph:{'!r{lpm At { t‘—{f—pphg
B EthPha
{ n
(A) zTOREm & smedeRor wawr | @

FTGHT 111 B Feh E

IF peEEEs Temw wfRie B
(€) ()& ()=t 9y gE B
(D) TE wandT Adwe affear B
Y e E

. (A)FaS
(A) FT(C)
(C) 8T (D)
(B {C) 774 (D)

(B

o



69. For the following reaction, correct statement(s)

0.

70.

Tk

i5/are

PRsgst /‘i.ph
s decalin "
P PPhy
F’"z

] : {I}

(A) Oxidation state of iridium increases
from I to 111

(B} 1t is B-hydride elimination reaction

(C) (1) and (11} both are dmmagm:hc

(D) 1t is migratory insertion reaction

The correct answer is

1. {A)only

2. {(A)and{C)

3 (©)and (D)

4, (B),(C),and (D)

frfafa & @ 38 oW & wua e
] FHSEECE F O EEEAHS
o &

+ [PAPPhl] (A), [VICO)X] (Bl [CrCO)] (T,

[RR{(PPh;[CI] (D),  [(n’-CHANIND)]  (E).

NICOY, (F)
1. BaumC 2. ATWF
3, AT D : 4. CHAUTE

Identify the pair of molecules which are
ispelectranic as well as isostructural from the
following:

[Pd(PPhs)4] (A), [V{CDM (B), [CHCO),] (C),
[RA(PPh; 1:CI] (D), [(n*-CsHONIINGY] (E),
Ni{COY, (F)

1. BandC
3 Aand D

2. AandF
4, CandE

[Re:Cl™ (A) 79T [Os,CL]" (B) f Feend

& MOl et & @t ¥ gy wvaemat &

T sfF-wr w7 meg &

Lo (AT (B) 2T & MCL afE 7w
T H B

L (A)Fur(B) =t A Mol gfad srafta
T A E

3. () ¥ gt Mok, e wale T A 2
aUT (B) 3 B wET FT H E

4. (A) & g&t MO g v T A R
aur (B) # gt wiafa w9 #

71

72:

72,

73

73

The structures of [Re,Ch® (A) and
[0s:,Cls | (B) are made up of ‘twa MCI,
units, For these structures, which statement
is correct?
1. (A)and (B) both have MCl, units eclipsed.
2. {A)and (B) both have MCl, units
stapgered,
3. (A} has both MCl, units staggered
and (B) has both MC, units eclipsed.
4. (A) has both MCl, units eclipsed
and (B} has both MCL; units
stageered,

U aEer # fwsa 200 Mev FS oY
2w RAE & UF | kg BEET T
orE (MW @) &, a7 B, s

L. 550 2. 650
3. 930 4. 1250
In fission of U atom the energy released is

200 MeV. In one day fission of | kg “*U will
give power (in MW) appmx:mam:ly

1. 550 2. 650

3: 950 4, 1250

cis-SARe & R W wwat a1 de wivy

(A} BES Ki[PiCL] & Fefaw B o
AT B

(B) BFH [PuNH,)ICH # Befes B
M aFa

() O+ Bae & Cl & ﬂ‘fﬁa fremny
SHE NH; B 38T 3UE 2 B

(D) THT H FE cin-[PUNITLLCINLON & |rer
FET TR e B

(E) DNA¥Zws # 77 @) Fracadt amcis
&t & WY aeus Far B

e #E &

.  ACFD
2. ACDIUE
i B.CFwD
4 B CDEWE

Choose the correct set of statements for cis-

platin,

(A) It can be prepared from K:[PtCl].

(B) It can be prepared from [PH{NH:)]Cl..

{C) Inits preparation, the observed trams
effect for CI™ is greater than that of NH;,



74.

74,

5.

(D) Inblood it stays in equilibrium  with
cis-[ PHNH;),CI(H;0)] .

(E) In DNA strand, it binds totwo  adjacent
cytosine bases,

The correct set is

1. A, Cand D

2. ACDandE

3. B, Cand ¥

El B,C,Dand E

ﬁhw.aﬁﬁvmhﬁ-aﬂm B
fer d=ttenest & e ifam)

 wEHA
(i) e
(i) e
(iif) &

{iv) :-har_;‘

HIeH B
(a¥ Sm{lll)
(b) Th(ill)
(e} EafHI)
(dy Tmill)

T T &

L (dads (i-(ed: (it=ch): (v)(d)
20 (i) GiGe): GiT(b% (ivi-(a)
3. (- (b (ifiee)s (iv)4d)
A (ided: (iibY; (i) (iv)-(a)

Match fluorescence colours glven in {:Dlurmt
A with !anrhamd:e ions given in column B

Cuiumn A Column B
{i) Pink (a) Sm(lil)
(i) Red (b) Th(IIT)
(it} Green (e} Eu(li)
{iv) Blue (d} Tm(lI1)

Correct match is
Lo (B (in-(e); (Hix(b); (ivi-(d)

2. {i)(d); (i)-(e); (ii)~(b); (iv)-(a)

3. (ide(a); (i)-(bY; (iii)-(c); (iv)<(d)

4. (i)(ek (i)b); (ii)-(d); (iv)-(a)

Xe #1 UH SR weNET (Z), Nab F
& AE @ P vE Ig e & e
100 °C TR T Fr ox AW A s e
£l A F oy se-wvaea @ 9rae e
aHar g Z2aw A g, FE
I XeF; @97 XeF,

3. XeFy @9 XeF,

2. XoF, @91 XeF,
&, Xel; 4T xﬂi:a

5

76.

76.

A binary fluoride (Z) of xenon combines

with two moles of NaF to give a product

which on heating to 100 °C affords
compound A, The alkaline -hydrolysis of A
gives perxenate salt. Z and A arc
tespectively,

I, XeF;and XeE;
3.  XeFyand XeF,

FHEO 1 - 1 & AT #uat AD 9 faw
Hfaw:
() [Fe(CN) "™ + [ColCN) |~ —

[Fe(CN]" + [ColCN)ys )™
() Cobipyn’" + [Co®(bipy k[
Calbipyh]™ + [Co*(bipy) ™
[CofNHy)sFF +B¢r{nzam“ -
[CoNH)stHON ' + CHELONE]

2. XeFjand XeF:
4. XeFqand XeF,

{1y

(A) 1T & FaT #eEgs g
SIS JIGIE |

(B) ¥ 1 ¥ v Ay adw
o RRT R

(€) T |3 A 6 e
wyrrTer wieafaa g &

(D) weERTOT 1EAT I F e @ sdeow
TR ST B R

et Fo

L AFUTH 2.

3 BawD 4.

BEaTC
caurp

Consider the statements A-D regarding

equations [-111:

(D) [Fe(CN)]™ + [Co{CN)] =
[F(CN)]® + [Co(CN);

(i Cu(b:py}l] + [Co*(bipyh]” -
Colbipy)s]” + [Co*{(bipy)i]*"

(1) [CoNH)sFI™" + [CrH,0))" —»
[CofNH:)(H.O)]™ + [Cr(H0%F]

{A) Mareus equation is applicable to
; I and |1, s
(B) Marcus equation is applicable to Il only.
() Equations T and Il invalve infier sphere
electron transfer,
(D)  Equations [ and I11 invelve faner sphere

eleciron transfer.
The correet statements aret
I. Aand B 2. BandC
3. Band D 4. CandD



7.

77

78.

78.

freafaf@s suat o e fifem:

(A) hw men & vfr e o' e
yaEETe HE

(B) V¥'(aq) &I 3T Cr''(aq) HOH Hael
HIOTEE £

(€)  V¥(ag) A7 98T O (ag) F e seftasg

# gUage oo @ B

ey YT E
1. ATHTR 2. AFEWC
3. BEuTC 4., ABIWMC

Consider the following statements:

{A) Cr" is easier to oxidise than V*' in the
gas phase

(B) Cr*'(aq) is 2 more powerful reducing
agent than V**(ag).

(C) The rate of water exchange for Cr*'(aq)
is much faster than for V*'(aq).

The correct statements are

l.. AandB 2o A and€

3. BandC 4. A.Band C

Be,Cly (1), B.CL, (I1) 89T Ga,Cl, (HI) ¥ oo

Prfafam syat o fmar ffe

(A) T F UF M-M (M = Be, B, Ga) Wawy )

(B) Be, B T GaFr snadetor wawar 2%

(€©) el & fow St oA & 58 e
sATY A Bl

(D) &aw L A FA oA & gk

@é siAh waar &
T wUA W
1. A BEUIC 2. ATUTR
3. D¥%aw 4, B CIWD.

Consider the following statements for Be;Cly

(). BClL (I) and Ga,Cl, (1)

{A) There is an M-M (M = Be, B, Ga) bond
in all,

{B) The oxidation state of Be, B.and Gais
e S

{C) The geometry around the central atom
is planar for all.,

(D) The geometry around the central atom
is planar in | and 11 only.

The correct statement(s) is /are

it A Band C ' 2. AandB

3., Donly 4. B.Cand D,

. fArafRfEs suet w e few

L PClL 3T 3 AsCl#r ard e
=4 ¥l

I: P&y N9 AT ER d10E ¢

frafafaa & & & 3o 9w

I &Y 1 nEey § oAk & ol
T (1 F B

2. WS AW NEH § UG 1A E
EATEAT IE FET T ¥

. Fha 198 § AW Fya 1 3Eeg B

4. @At wuS Ui 3Ee

. Consider following statements:

I:  AsCl, is thermally less stable than PCl:,

I:  Size of As is more than that of P,

Choose cotrect answer from the following

I, Statements [ and II are true and [I
is the correct explanation of L

2, Statements | and Il are true but Il
is not the cofrect explanation for L.

3, Statement I is true and statement I1 is fzlse.
Both the statements I and I1 are false.

. T vEA ¥ fAr Peefataes & @ v

Fua/FuE F R _

(A) Cully & PAOD & Pdo) # woaaa gk B

(B)  Cull) & PA(0)FT Pdii) 3 smerdrator ghar
£l

€y cullly3Toras fBEgs = defits

Fear ¥
aE Fee €
1. A@ucC 2, BAUTC
3. AWETR 4. B¥aw

. For the Wacker process, pick the correct

statements from the following:
(A) Pd(ll) is reduced to Pd(0) by Cu(l)

(B) Pd(0) is oxidized to Pd(11) by Cu(ll)

(C) Cu(ll) promotes the reductive elimination
Correct answer is
1. AendC

3, Aend B

2, Band C
4, Bonly
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frfafte @fea &0 & aoagf A ©
BYTAT qur HWiAw sewg B E
(dbz = ZEafeaTasn

Mg GO0k Pdyidbaly meCPEA
Elg i CODEL s s

Ke o A

s As H&Q% B= m‘gm
2 he uo..@.iqm £ : Be M‘QJ%EE_
3 [y

A= mﬁxui-;‘m

Structure of the intermediate A and the final
product B in the following reaction sequence
are

{dba = dibenzylidene acetone)

L Me_coom P GRS
ﬁ CooE: W-"ﬁgﬂ:* ey i
1 Me GoaMe
e B e o
i
gt g B
3 s “'mou. b MO [l Y
P oo g
4
e e

391G ATMTBE)
a ]
G,GHG PRP=CHCOOEL . GHy=CHOE:
higat
G -

83,

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

f

CHO  PhyPRCHCOOE CHa=CHORL

heat

RiviEac), HathEk
kl"?j o pH=4 £
s CEL CEOE
Aa 5 oy . B= 4
L Q T i
AEL HG
A= . i i
2, Ty ”D'(b\‘”
COOE: COOEL
5 A= 'U_ Y B= H’Oht :--‘“ﬂ.
COOES Ho
4. A= R A e Ho’--gj o




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

Lo
* Rig{QAc
kLN? AL i S
|

GOE OCE
i 4 D%?\\H’ Be=. Hﬂ%"”\a—#
ki
3, *"“’éy ok B Hﬂ':-& =

et

A e
pH=4

OGEL COOE!
P S
Je
= e
4, | A= 06({\ B= H‘?".--C\’)--"H
84, Prafafaa sl & fnfw wow zeoe
OSiles
i, CICOMe >=(
N 0Site;
- NT. ii. HQ
CO.H
1 | H 2
L
N
OJ&‘DMB
H COMe
3 4,
sliiie
N N
Dﬁ/ CO.H

§4.  The major product formed in the following

reaction is

24

_ OSiMe,
i CIGGEMG, >..—_<

A OSille,
i -
N ii. Hy0
CO,H
I ¥
07 “om
i 0% “oMe
1y COzMe ;. COMe
3. R
O MO
N N
A - S

; i. Urea-Ha0,

I:- 1 : {1 equiv.)

: ii. HyO*
iif. Bry, CCly

; Brt""- : "-f,.ﬁ;:.l

:
Er OH
B "OH




85,

6.

6.

The major product formed in the following
oxidation reaction is

i. Urea-H,0,
(1 equiv )

i, HaG*
fii, Bra, CCI4

@ .
BN "'OH

Tt

w
@

b o
5

T s
o hzea B Macaobry— o
i HoHG. propancic acid (cat |
143 °C

ey
=
]
Sn
-
m
£}
o
m

The major allylic alcohol A and the ester B
farmed in the following reaction sequence
are

$111 RISEMS—1CH—4A

87.

Ll ;
: | .
: Propandic god (et}
&5
r_,DH : E05E
: . B J

B= \.Eﬂ\f*cu,ﬂ
o
OH Co;Et
3‘. ) A= 5 E = Kj

B= &/\Iﬁﬂﬁt

v At & fv wwew wiEE
THNMR: 5 7.9 (d. J =8 Hz, 2H), 6.6 (d../= §
Fiz, 2H), 4.3 (q. J = 6 Hz 2H). 4.0 (br s, 2H,
1.0 T, 1.4 (1, = 6 Hz 3H)

Mass: miz 165, 137, 120,92

A & wfr wrEen

G k ]
D.
'D :NHE-
o =
4. y !
| ..
NH,




87.

A compound shows following spectral data:
'"HNMR; § 7.9 (d, J = 8 Hz, 2H), 6.6 (d, /= 8 4,
Hz 2H), 4.3 (g, /=6 Hz, 2H), 4.0 (br 5 2H,
D;0 exchangeable), 1.4 (1, /=6 Hz, 3H)

Mass: m/z 165, 137, 120, 92

25

The correct structure of the compound is 88.  The structure of the intermediate A and the
major product B formed in the following
e 0 | reaction are
i |
e
@)’\D = |
HoN | hest A] BusBnh
L =
2 O A
; 5
HQH\’(©/ c
! I
0 5
0
3 2 A=
P e 3@
TNH,
: i e
0 |
4. ,-“"\\‘
o i
& A= B= | ¥
NH2 ~ 0
Prafafaa 3@feo & auoadt A &
e e v see B 89, Peafafa @ 7 NaOACAOH &
:ﬂm?r ? Bems yqwea & ﬁw |Er
BusSnD
i Cf’“ (Im
T (8t
B= :ﬁj I trans-1.2-SrEtHerrd AT F T Ew
1 2 & fAv B &y adew A A7 3w
b = w{ar g
a='|-\.D 2. wrans-1,2-SstdeE R R AT &Y &
F faw A &1 e B AT wBEw =
D 3. cis-12-sEtdEE s TAREaT & ¥ R
B’ﬂ B & HUET A d5 HWTEDT Far 2
4

. eis-1 2 STEtHEER ST & &

far A #r 3der B 39 3
FIAT B
S/11 RISEMB—1CH—4B



89. The correct statement about solvolysis using 1.

90.

27

NaOAc/AcOH of following compounds is

OAc OAc

A B

I. A reacts faster than B w0 give trams-
l,2-diacetoxyevclohexane

2. B reacts faster than A to give frans-
1,2-diacetoxyeyclohexane

3. A reacts faster than B to give eis-1,2-
diacetoxycyclohexane

4. B reacts faster than A to give iy~ 1.2-
diacetoxyevelohexane

Sfefaa swowor & o & s
grafaa & g
COLEL

= hv COLEL
Bl E
e COEL

COEt
. con GOTf SRTETERTE qe e

HAER [242] HEE HEew
2. ‘con YOf sewpEEfREE awg =T

HAuRE [412]  TEEAr Hewet 91.

5. W9 A R (442) wrewr
THad

4. dis gl soEdeEEEs  smfaer
Y| [2+42]  OEEEr HEad

Mechanism of the following transformation
involves

@ .

L. A [2+2] eycloaddition followed by

. eon’ rotatory electrocyelic ring opening

2. A [4+42] cycloaddition followed by “con’

rotatory electrocyclic ring opening

A [4+2] eycloaddition followed by Cope

rearrangement

4. A [242] eycloaddition followed by *dis’
rotatory electrocyelic ring opening

b !' A | COLEL
=7 ~COE

N

CO,Et

L]

[

.|.

+

+

QU #

The major products formed in the following

photochemical reaction are

hv

—_—

CeHg

STIRSRS

% 5
2 =
4,

+

URLRLRL




92, Frafafta af@feor # # fRE s
3 AFuTB &

=
=l 1 AGD 1. m-CPEA
(*%""I — s e o
i 100 5 2. Aead
o 100 °¢
3 NaoH
A= | | N
I [ : B=
N i NT TCHO.

: S onc - CHO
[~ CL™ X
N W
A = A
N : (N s T
oo, -:.‘-‘-,‘. GH
I [ E;I,i,mc- - @::{EH

92. The major products A and B formied in the
following redction sequence are

fad

Qf/ 1 Ag,Q. 1. m-GPBA

- .-J-\“ 2l
N 10020 2 Al
o~ il o
3 NaOH

S il TR G L
N N” eHO

: oH
““m B={ :
4, N A b OH

93, TafafEe adg [2+2) mFew dwad
yiRfRaT 1 FFAT HITEAT (78) FUT endo
T Brma & afwar & B af s
£l

H

Bol b oan ' Loy
=0 + O — %
= o

H

28

LS et Mo > i-Pr= Bu
R Ko TR L-Hu:-i—Pr:»Mc
3 TSimutnsy Me>i-Pr>1Bu
4 TSiastma: FBu=i-Pr=Me
93. For the following thermal [2+2]
cycloaddition  reaction. the  correct

statement about Transition State (TS) and
preferénce for endo product formation is

H
A =0 F D s s %‘D
R R,
Me = i-Pr=1-Bu
1-Bu= i-Pr>= Me
Me = i-Pr =t-Bu
t=Bu=i-Pr=Me

. IS s
R e e
- B8 et oy
e T F )

B

E =S

94. pagww @ RefRfae sfeest @
wfafrar Feaes et #
yFwE 1L e 0

fEAE L PIOVCHCOE, MNakl

2P

fad.

94. Reaction of D-glucose with following
reagents produces
Reagents: 1, Acetone, H': 2. PDC;
3. (F10):P{OICH-COLEL, NaH



gs.ﬁmﬁﬁﬁmw.mﬁ'ﬁﬁauﬁa

3G A 7T B £
Q iL cl p
i. LOATMS L s m-C. BA._
ph;_ \/ ii. heat CH;Cly
iii. Hy0"
Ph
be AT Hﬂu B= \tg):o
0 (]
o]
3. | A= P"‘\:fa B= P

4, | A= ﬁﬁ\C’D B= Phﬁ

95. The major products A and B formed in the

following reaction sequence are

g i LD | m-CPBA
W i LBATMSC A PBA
P 2 il heat CHCly

iil. Hy0"

o Phl o
= Ph - ‘\""
= e

wa
I
|
o
o
(@]
o
i
3
o

%. Frifafly ¥ & s ¥ RBo

maﬁ'mw&mm_m B#
ar o WlﬂMRﬁimmﬁEqﬁTﬂTﬂHﬁf
e &

| D

1. Peii ©-i; Bz Siv
2. Pei; Qi R-iv; S-iii
3. Peiv: Q- R-iky S-ii
4. Peii; Q-ivy R-i: S-iii

The correct match of protons in Column A
with the 'H NMR chemical shifts in
Column B for the product of the following
reaction is



20

97. The eorrect order of rates for the following
reactions is

NH,

|
K
MENHQ

Column A Column B (& ppm)
i H."’l i =43 2 i NHZ
Q| Ha i 5.1 ks
R HJ&T iii b.d @ NHNHE
] H‘;;& iv 8.5
1. P-ii; Q-i; R-iii; S-iv |
2, P-i; Q-ii; R-iv; S-iii A
3. Peiv: Qui; Reiii; S-ii k3
4. P-ii; OQ-iv; R-1: 8-iii EtONa

. PRyt & ot @ ':=
w7 £ :
e L
NH, : EtONa

NO; NO,
NENH
< ],k]-}kgaﬂdkj;‘k-l

2. kizkand k> ks
3okerkand k> ky
4. k= kyand by > ky

2
98. Peafafla afffrar v & fRfae v
NaNH, ,
3IF9IE AT BE)
= 8.0 g
OH 1. TG (1 equiv.) g |
By i
A ]
K3 2. CaCO;
———
EtONa [= . ]
e ®
NO, NO,
F OEt 5. 0
s
K |
a 0
EtONa (R @) @Q
NO, NO. |
e
L k=kd@k=k 4;. A= @ZQ B= @L\
2 ke AWk Ky ; O |
3, kI} kl T k_.':? I{q_
4 K>k Tk > ks 98. The major products A and B formed in the

following reaction sequence are




0
OH 1. TsCl{tequiv) 57 °
OH ¢ S il
2 CaCO, K

b
o

. 2. H,, Pd/C
MeOH

i U\/\SDZFh

I N

Boc
ﬂ\/\SDQFh
N

Fa

SO,Ph

99. The major heterocyclic compound formed

in the following reaction is

31

1. =—50,Ph
) hoat
N 2
1 2 Hz. Pd/C
Bo MeOH
s ] O\/\Sﬂzph
ol
Boc
E;GG
3 M
i
505Ph
Eﬁm‘:
2 M
S0O.Ph

L0, cis- AT prans-TEEFdT & & el =0 o

100,

313 nm W AT S & R =Y

93% cis TTET 7% trans ITATET =1 TR

WIST B & iR

1. cis-FEecadta &1 3987 pans-fezader
s R ¥

2. Sedoid aUeEtd O cis-Read £
HAST sroms-Treediar @r s T‘Fﬁ?
s

3. cis- T prans-TREedET & R gEa

HEFT &7 wrEATE e ¥
4. cis-TYUT rans-Teemdiat 47 = Featsrd
Haewd e sof st ur g ¥

Irradiation of either cis- or trans-stilbene at
313 nm results'in the formation of a mixture

of 83% cis and 7% frans olefin becase



161,

101.

102,

. trans-sulbene is more stable than
cis-stilbene
. the extinction coefficient of trans-
stilbene is greater than cis-stilbene
at exciting wavelength
. the transition state structures of cis-
and frans-stilbenes are differem
4, the miplet excited states of cis= and
trenas-siilbenes are at different
energy levels

=J

sl

g wfe FaT O£, WA @ Fer
s £ qur gRdm SR s e
EY ¥ & R Peaffea swit d @
T wEew £

| T A F edRawe & P

ey & ey, £ R amler @
JtEa 71§

2. E@T HoTeHsd g avas

3. EN & wmnenEs @l 3EwE

4 ES 4 EY, w0 P e s &

oo zeaas & vl
Which of the following statements on
ground state perturbation theory. invelving

the zeroth order energy E;"., first order

energy correction £l

energy correction £\, is false?

o ED is the average value of perturbation
operator with respect to the ground state
of the zeroth order Hamiltonian.

2. E!"is necessarily negative.

3. E["is necessarily negative.

4. E" 4 E{"is an upper bound to the
exact ground state encrgy.

TR WO =g+ 3y IEET A E SE @
o FOT F OEREPEmE & e

T € O seTs We A £ §ur
E ¥ gymeyr & wor fY aftaa 59T R
L. (£ +9E,)10

. (E,+3E))

NAE +9E) 4

. (E,+3E,)10

ot - ]

and second order

32

Hi2.

A particle isin astate gh= py + 345, where
by and g4 are eigenfunctions of the
Hamiltonian of the particle  with
gigenvalues Ly and E,, respectively, The

-avierage encrigy of the particle in the state ¢

15

. (B, +9E, )0
B +3E,)

cE +9E,)/ 4
. (B +3E,)10

A e e

103, v el Pww Fed o Beew 3.

104,

@ g s # Wy
RS wEniE £ o fan

e wr & BT e

il ":E:; (et ﬁj}#‘%mﬂ;ﬁ: Lorlian
P, p, W p, waw woeT ¥l 39 3

e witiet & g &
A smer A 5o
2 215
— i — fien
2 2
* 4;
E.:'i'-ﬂ' Eii?mn
2 2

Consider a model system of five none
interacting  fermions in @ single 3-
dimensional  harmonic  oscillator, The
Hamiltonian of a single particle is

= s ab Loyt )

where m is the mass of the particle, @ is
the angular frequency, p,, p, and p, are
the momentum operators, The ground state

enery of the system of 5 non-interacting
fermions is

i | 15
e ) e
I 5 heo 25 )
s ol z5
-8 Eﬁm ; 4. —z"ﬁ{d

TR WEE L ¥ oien @wg # oo e

g fr mgEst & am @ odiw o &)

A e wHE DLW Dy, # oREldE @
Far &l



104.

105,

105.

B. (1.2) @91 (2,1) F&1 ¥ U Fqase
T E

cadtFai e s iR ons &

HUET (1.2) T #r T3t w1 o by

D. 2= 9 ¥ ue o ¥ A oo s

HYET (L) &R B F w97 g B

2 wdt Fue 5

1. AGaTB 2. AdEC

3. BaWwcC 4 ATWD
Two opposite sides (in the y-direction) of a

square box of side L are slightly stretched.
Consider the following four statemenis:

A, The point group changes from Dy; to Dy,

B. The(1,2) and (2,1) energy levels remain
doubly degenerate.

C. Both the energy levels are lowered and
the energy of the (1,2) level is higher
than that of the (2,1) level.

D. Both the energy levels are lowered and
the energy of the (1,2) level is lower
than that of the-(2.1) level.

The two correet statements are:

l. Aand B 2, AandC

3. BandC 4. Aand D

Pffafoaw & & #la @ s sy &
e sewE feaw 'y F Rv
stoa smamiEa o wee aft 3o
L hs(D25(2)-250 1S |LA 1% 2))
2. [1s(l)2s(2)+ 280 1S(2) [ 1) A2)-
Alja(2)]
3. [1s(1)28(2)-25( 1) 152}
[t DA2)+A 1a(2)]
4. [ D28(2)+ 25 1) 15020 1) A 2)]

Which of these is not a suitable
unnormalized wave function for the
excited 15'2s' electron configuration of the
helium atom?
L [1s(1)2s(2)-2501)1s(2)][A1)A2)]
2. [1s(1)2s(2)+25(1)15(2) [ a( 1) A 2)-
A)a(2)]
3. [1s(1)25(2)-2s(1)15(2)]
[ 1}A2)+ A )a(2)]
4.[1s(1)2(2)+ 25 (1) 1 5020 [ 1)5(2))

S/ RISEME&—1CH—E&

33

106,

106.

107.

107.

108.

108.

CD; (Ip=1) ¥ EPR FwgH & @ £
e
1. 3 % 5
3.7 4. 9

The number of lines in EPR spectrum of
CD; (Ip=1) is

I3 5

3.7 4.9

3 et gl W Co & IuEw # aREw
(2T K) 9 HfERfE @ o & e 3

E-{.}-
40

qrgy gAad W Ame co ¥
¥Owan wE WEEd  (em®) frmer
HfeeioT g wear §, aw d

. 50
3 150

P(kPa) 40
Vien') 25

2, 100
4. 200

The volume (em’) of CO adsorbed on
charcoal (273 K) at two different pressures
is given below

[ P(kPa) 40 80
| V{em') 25 4
Assuming  Langmuir isotherm, the

maximum possible volume (cm’) CO that
can be adsorbed is
I. 30
3. 150

2, 100

4, 200

100 em’ & sre & 25°C W @FF D
3] ¥ v eueala Rar s = #)

( h=6.626 x 10715, k=1.381=10% JKY

1. 3.8x10% 2. 5.8x107
3. 7.8x10™ 4, 9.8x10™

Translational partition function of a D,
molecule confined in 2 100 cm® vessel at
25°C is

{h=6.626 x 10715, k=1 381x10°" JK)

. 38x10™ 2. 5.8%10
3. 7.8x10% 4. 9.8x107



109, TragH-mEarce Wiaiear
ke,

109,

110,

110

E+S=ES
k_y

by
ES>SE+P,

* faw Eﬂlﬁéﬂi AR W W TS
a4 FSET wEE 0T s 100 M's §
T EfIU'M?I‘III-:—':=IM§Fﬁ’k;{M'
s gfe @) W we e B g, @& B
(¥R & 27 - o wmEw
TIPS TERaT £Y

1. Ix10™ 2. ixio*

3. 1x10® 4. 1x10°

For an enzyme-substrate reaction,
ky
E+S=E§%

k_y

Lo
ES—=E+ P,

the slope and the intercept of the plot

between ; de:i-m 107 s and 107 M's,

respectively. If Eq=10° M and %= 1000,
the value of k; will be close to (in units of
M s) [r is the rate of the reaction and E,
is the initial concentration of the enzyme)

1. Ixi0" 2. ixio*

3 1x10® 4. 1x10*

TF kAl WA & ulRadf o
¥aadt et & afpaor st & avg
Heol 9212RT 81 OF a9 W ¥ W
WA Ao FuEdl | aRfEr & B
vigadt s & goen & @ ¥

2w ag W ¥ & R anw s
gl (Inl0 = 2.303)

1. 1x10* 2. 2x10°

3. 1x107° 4. 2x10*

Difference between activation energies of
the reverse and forward steps of a
reversible reaction is 9.212RT. If the pre-
exponential factor of the forward reaction
is double that of the reverse reaction at the
sime temperature, the equilibrium constant
for the reaction at that temperature will be

34

1IL

112,

112,

(In10 = 2.303)
1. Ixio* z.
3. =107

el woEEEd sp' Seia wifdest ¥
T g
1. §%+§¢,pz!-§¢b,y

210"
4. 2x107

1 V3 3

2. ;‘b,:, +ﬁ¢13‘1 +3%
7

R

1 2
One of the correct normalized sp’ hybrid
orbitals is

1 1 1
1. "3"'3’25 +§¢2F‘1 +-§¢3‘Fy

NS i3

1.
2. i"‘t"u + ‘Eq’.zpz "" ﬁ'bny

VZ
7 Pap.

[¥F]
"

1

1 2
4. ;'ﬁ’z; +§¢!_P;:

U R Mo & fAw g - 1M -0
UL =2 M, = 0 3EEt & oAvy gola
WA & fav » - 3w F wuww

WHHYT IOl AR Trad maEeat &
T
I [, cos® 8(3cos®8 — 1)dd

2. [y cos® 8(3cos?8 — 1)singds
I cos 6(3cos?6 — 1)sinddo
Js €os8(3cos?8 — 1)sin®do

b

bt

The transition moment integral for a
rotational transition between J = 1: M, = 0
and J = 2; M; = 0 states for a diatomic
molecule along the z axis is proportional to

1. j: cos? 8(3cos0 — 1)dn

2. [ cos? 8(3cos?8 — 1)sinfdd
3. [ cos8(3cos?@ — 1)singde
4. [; cos0(3cos@ — 1)sin?d8



113
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el  afasea AWt whfeo
HCI+ D, = DCIL+HD & BT em™ & =41

oRader 1 (@R Ry A, om #

A s & Re §)

HC D:] DPCi| HD

28RS 2000 1990 3627
I. -258 2. +258
3. —k29 4. +129
Assuming harmonic approximation, the
energy change for the reaction HCl+
Dy - DCIL + HD in em™ is (the vibrational
frequency data in em” is given in the table
below),

HCl D RCl HD

2885 2990 1990 3627
1. -258 2. +258
3. -129 §. +129
WIS 9] A IR EgaE wEAeT ¥

s E
1L ES 21 X
3311 4. . 5 A,
The allowed electronic transition in
fluorine molecule is
LE > E 2.E, X%

+
3.5, 11, 4., A,
ratataa # & st are) wafafa aeg &
W e Ay
1. vfareher 2. O
3. SgeIeTSH 4. REEIEIEA
A symmetric top molecule, among the
following, is
I. ethylene 2. allene
3. butatrienc 4. hexatriene

5°C W W Fe' & faas =
PatdT EEE o & fRama @
T T &1 S (i) 50 % Fe'' @UT (i) 80%
Fe' FAAd @1 S § a4 3cde {3
AwE & emf (v A 2 FE

g- E.:&“};,ﬂ% =TTV, h}glnz = (.301)
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116.

117.

117.

1. 0.734 4T 0.77
2. 0.77 TUT 0.385
3. 077 UM 0.734
4. 03BS 74T 0.367

A solution of Fe'* is titrated potentiometrically
using Ce”” solution at 25 °C. The emf (in V)
of the redox system thus formed when, (i) 50
% of Fe'* and (ii) 80% of Fe'' are titrated,
would respectively be

(Given Ef s+ pore = 0.77V,l0g;o2 = 0.301)

I. ©.734 and 0.77
2. 0.77 and 0.385
3. 0.77 and 0.734
4. 0.385 and 0.367

v difcad FCC fFres &1 (002) a9 X-
T (1= 0.154 nm) &7 Bada oo & #w
T W WA § e w1 ueaew #
4x10° kg m™ | B AT B o] wETA R

1..22 2. 44
3. &8 4. 66

The (002) plane of an clemental FCC
crystal diffracts X-rays (1 = 0.154 nm) at
Bragg angle 50°. The density of the crystal
is 4x10" kg m”. The atomic weight of the
clemental solid is

). 22 2. 44

3. BB 4. 66

AAE AT PyH.g)HBrag)AgBr{s)|Ag(s) FT
faya vw amg f 3 & Aoy R st &y
E°(Volt) = 0.01 — 1 % 10-%(T — 298) — 2 x
10°5(T — 298)?

& w0 H frz &t REn 298 K W A=
HEfF ool (K 'mol ') T welted
(kI mol™") &

1. -9.65T°7-3.84

2. -3843UT-965

3. 1838 -7.68

4. -768TWT-183
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119.

The standard cell potential of
PUH(g){HBr(aq)|AgBr{s)|Ag(s),was
measured over a range of temperatures, and
the data was fitted as

E%(Volt) = 0.01 — 1 x 107*(T — 298) —
2 % 10-°(T — 298)*

The standard reaction entropy (JK 'moi')
and enthalpy (kimol™) at 298 K are

I, -9:65and -3.84

2. =3 B4and -9.65

3 —183 and -7.68

4. -768and -183

cell,

o & v wawr ana & Swes @
F EAT HOTCHE B & 59 ¥EAEY
EER 1 FRUT GEE sy F @
wwa ¥ ap @

PFm = e | g

T 1 oS W HEaEs

e @ e w e

e #1 oo op vedtedr

Poihx R e
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119,

120,

120.

In the phase diagram of water, the solid-
liquid boundary has a negative slope. The
reason for this unusual behaviour can be
traced to decrease in

1. density of the system on melting

2. volume of the system on melting

3. entropy of the system on melting

4, enthalpy of the system on melting

@ oo & w200 K. W anfrr wawor
iR T wHaMT wdEar § e

2x10° K AU 5x107 bar! #1 320K FUT |

mmmtm(:—f)T (kbar 3} g0
. 2.4 ol )
12.0

3. 06 4.

At 300 K, the thermal expansion coefficient
and the isothermal compressibility of liguid
water are 2x10™ K™ and 5%10 bar’',
respectively. (g%)r (in kbar)for water at 520
K and T bar will be

1. 24 .
3. 06 4.

I:2
12.0

[ FOR ROUGH WORK ]
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