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During an evening party, when Ms. Black, Ms.
Brown and Ms. White met, Ms. Brown

remarked, “It is interesting that our dresses . .

are white, black or brown, but for each of us
the name does not match the colour of the
dress!”. Ms. White replied, “But your white
dress does not suit you!”. Pick the correct
answer.

1:' Ms White’s dress was brown.
2. Ms. Black’s dress was white.
3. Ms. White’s dress was black.

4. Ms. Black’s dre‘ss was black.

wF wade , e B RE A 38
mﬂma;mr@#@mmm
are iR # ged 93 F A §
2. R%/2 '
4. 2R?

1. R?
3. R%/3

Of all the triangles that can be inscribed in a
semicircle of radius R with the diameter as
one side, the biggest one has the area

1. R? 2. R%2
3. R%\/3 4. 2R>

TF GR F I FEF , W IR F A
& @ & S WF , .0F @ @
T ¥ | AX # FH % w9 Al AR
Frea g3 afs fAE & 9% ?

1. 3 2. 7
3.2 4. 1

A square pyramid is to be made using a wire
such that only one strand of wire is used for
each edge. What is the minimum number of
times that the wire has to be cut in order to
make the pyramid?

1.3

~l

3. 2 4. 1
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A.ﬁ@raw-muﬁmmam:mv
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B. aﬁﬁwm#%wm
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ST ksl & aqry

1. %ael WaTT A &I S99 &A1 37 Gerar ¥ |

2, %3 WA B 1 AT AT ST WEFAT ¥ |

3. WAt A d2m §ardl B, ayt & SiaE Y
ST aEFhd B | ,

AFAHIT A, T d B F 9 &4
ST Fhal § |

In a customer survey conducted during
Monday to Friday, of the customers who
asked for child care facilites in super markets,
23% were men and the rest, women. Among
them, 19.9% of the women and 8,8% of the
men were willing to pay for the facilities.

What is the ratio of the men to women
customers who wanted child care facilities?

- If the survey had been conducted during the
weekend instead, how will the result change?

With the above data,

Only A can be answered

. Only B can be answered
Both A and B can be answered
Neither A nor B can be answered

b S S

Rl 87 & FHE T & sq@agt @ s
gﬁrwmﬁmmﬁa&ﬁéw-‘s
¢l HIEY Y@IH F IeE 1V IR AT ST
T o T A Y s T w8 e

‘%lﬂaaﬁrammmnw%?

SCALE = 1:5000

3. @ 4. uf¥eH

The map given below shows cdn,t;,:cj)ur lines
which connect points of equal ground surface
elevation in a region. Inverted V' _shaped

- portions of contour lines represent a ‘valley

along which a river flows. What:“’ the
downstream direction of the river? ~*'"°

SCALE = 1:5000

2. South
4, West

1. North
3. East

Mﬁgs%ﬁ%a‘fmrwmmé: 20
ot % v o e gEy A o R R |
ol forh vt Rt . e o

1. 20 2. 400

3. 200 4. 380
During a summer vacation, of 20 friends from V
a hostel, each wrote a letter to- each of all
others. The total number of letters written
was '

120 2. 400
3. 200 4. 380
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UF AfFd A A ¥ C TF o UH JaaR
&7 F IR AT ¢ 39 AFT N FIF qF
$r W@, AT 3cal Hr O, IAM 39 ST & TH
TS A @ 9oen g1 ar sfFa & afa

T

& FeA & gt W AR ¢

For fAT v FeAT fr dear w AR
JTETIT AT gUl & AT 3o e B
e g2t ¥ v v ¥

DN e

EAST

A B

A person has to cross a square field by going
from A to C. The person is only allowed to
move towards the east or towards the north
- or use a combination of these movements.
The total distance travelled by the person

depends on the length of each step
depends on the total number of steps
is different for different paths

is the same for all paths

AN

SR Haw AR A U W AT R &
T Aifds ade # T FaW 33 @ 8 A
# @ 5T N A W U A 9 F sle fr
FOrF I TF A FOT O (< 450 T, ST
g 306 Pkeaw an ar ¥ @l gewi @

Hd W @& ada # gen =ifge, o
IEr N

R+R sin 6 &I
R+R cos @ B
R+R tan 8 &I
R+R cot 8 &1

Do N -

A crow is flying along a horizontal circle of
radius R at a height R above the horizontal
ground. Each of a number af men on the
ground found that the angular height of the
crow was a fixed angle 9 (< 45°) when it was
closest to him. Then all these men must be on
a circle on the ground with a radius

R+Rsin@
R+R cos @
R+Rtan 8
R+¥RTotd-

BwnpR

. Wl fRael uereRs quitet @ SfsaEr

o Fegan I\ AeF 20 qur AgeaA

FHTIAS 600 &
1. 4 2. 0
3.1 4, 7

10. How many pairs aof positive integers have ged

20 and Icm 600?

{ged = greatest common divisor; lcm= least
common multiple)

1. 4 2. 0
3.1 4. 7

11.m»15ﬂﬂmq§ﬁaﬁﬁ#aq\mﬁ$

TeRod & F aow Y R g o
5T & Plie & S5 F 20 @ A Tfiear
T 8?

3 1
l.z 2 31
1 1
3.-1—5 4 30



11.Two integers are picked at random from the

12,

12.

13.

fist 15  positive  integers  without
replacement. What is the probability that the
sum of the two numbers is 20?

3 1
1.1 2 1

1 1
3.'1—6—5- 4. 50

oy 2013 & ©F %ﬁmm T # 10
A X10F. AL F G & | AT &
ash Gerpt @ 5 A X 7.3 #Y. AT aol TH

FAY ¥ ST 9T thelrar STar ¥ | ST #

T wfard Wl W 3MToTiad g ?

1.01 . 2.1

3. 10 4. 100

A daily sheet calendar of the year 2013
contains sheets of 10x10 cm size. All the

“sheets of the calendar are spread aver the -

floor of a room of 5mx7.3m size. What
percentage of the floor will be covered by
these sheets?

1. 04 2.1
3. 10 4. 100

et R 3 Rt s St T §) 82

1. 56 270
3.8 4. 100

8

13. How many rectangles (which are not squares)
are there in the following figure? .

1. 56 2. 70
3. 86 - 4.100

14.qﬁanﬁ?r$i:a®b=u?~r$ﬁm
(ab) + S @ & (ab) e
a®b = al+b%1(192) ® (3®4) Fr AT F
g e W W= WWW
o &= s T Ao E

1. 145 - 2. 286
3. 436 4, 572

14.Define a®b = lcm(a,b) + ged(a,b) and a®b =
ab+b®. What is the value of (192) ® (3®4) ?
Here lcm = least common multiple and
ged=greatest common divisor.

1. 145 2. 286

3. 436 4. 572
15.mﬁnﬂﬁﬁﬁmmm@ﬁﬁw
¥ | Aefieg & 3w agemslt A gl 3.5 A
. & | 36% IRged FT &6 I T W H

o
1. 385 2. 49
" 3. 63.65 4. 154

15. There is an equilateral triangle in the XY plane
with its centre at the origin. The distance of
its sides from the ongm is 3.5 cm. The area of
its circumcircle in cm? is

1. 385 C 2,49
" 3. 63.65 - 4, 154
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16. m+m+;x—4+ --e00 dh HI HT FHT

g?
1. 2/3 2. 1
3.2 4. oo

. 1 1 1
16. What is the value of mtiataat o

oo ?
1. R/3 2. R/4
3. R/8 )
1. 2/3 2.1 / 4. R/12
3.2 b 18. W a3 3F F T
17. ST R/2 T UF g & AT, S 0F 1. 2% 2. 3%0
¥ s RY I @ ¢ v d9T w9 3. 4% 4. 5%

e e B Ry ) AW g e &
39 YHR ZAT ST § T A FwSF 3mew
AT OGN & HeX ¥1_9E H 9l #ER 1,.25% 2..3%%

18. Choose the largest number:

Sclell qCIM: 3. 430 4, 520

19, 59 FveF |, oI AT 10X 20X 5 67
F A i S T R
e Ry & R 3R, Rem ar #
AT 1 99 Q. A, & ' THReEd F T
# farcelt  5HTS FIsoH A IraRIHAT @l ?

1. R/3
3. R/8

ug-. f\?o‘&
10 nm

Unit Cell (not to scale)

17. A sphere of iron of radius R/2 fixed to one end
of a string was lowered into water in a
cylindrical container of base radius R to keep
exactly half the sphere dipped. The rise in the
level of water in the container will be

£ S
& <5
10 nm

Crystal (not to scale)

1. 10° 2. 10°
3. 10% 4, 10"

S/46 BJ/I13-1AH—2



19.

20.

A crystal grows by stacking of unit cells of
10%x20x5 nm size as shown in the diagram
given below. How many unit cells will make a
crystal of 1cm® volume ?

£ S
10 nm

Unit Cell (not to scale)

<
>

Snm

10 nm
Crystal (not to scale)

2. 10°
4. 10%®

1. 10°
3. 10%

e SThe A F Th S Seiel, UF de
¥ Uy, foraer Pwer a9hd 2 A §, § W@
arer & ﬁrﬁ.{%ﬂquugmm%%
T FT h FHAER oS I K 3T
qUT 4o F FrEeT OF 9 & B A @
h 5§ W & I ST w U § e
fear s, o orF F 9l TR F Qw2

10

20. A solid cylinder of basal area A was held

dipped in water in a cylindrical vessel of basal
area 2A vertically such that a length h of the
cylinder is immersed. The lower tip of the
cylinder is at a height h from the base of the
vessel. What will be the height of water in the
vessel when the cylinder is taken out?
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1. C=CHEY &I ¢arg Teref
2. urqg T Auaie AT
Jaryr gRkafda s

Al Sl F HeR Fafw ¢ 3. 3fafea FEa & sp? FaoT
1 Ye.Cs Frosp® 7 gRafda s
4. AP W sAFEA Tele I arar
2 KoRb sfaenfat @ sufeafy & @ ah
3. Ar,K
23. In metal-olefin interaction, the extent of
4. Ne, Na increase in metal — olefin m—back-donation
: would
21. Which of the following pairs has the highest
difference in their first ionization energy? 1. lead to a decrease in C = C bond
length
1. Xe,Cs
2. change the formal oxidation  state of
- 2. Kn ,Rb.' e the metal .
3. ArK 3. change the hybridisation of the olefin
4. Ne,Na carbon from sp° to sp° o
4. increase with the presence of  electron
2. zg\%a’lm?r # fros & - donating substituents  on the olefin
L CHE 24. [(n'~tropylium)Mo(CO):]" # AfdesaH T
. Cahg
, 3iterdIeRioT e § -
2. GCsHs™
.+
3. Ce¢Hs L +2
+
4. CHF 2.+
3. 0
22. The ligand in uranocene is -
A 4, -1
1. CgHg™
: \ 24. The oxidation state of molybdenum in [(n'—
2. CsHs tropylium)Mo(CO);]" is -
3. C
- Cells )
2—
4. Gy 2. +1
23. arg-3ifafee & a=alew foRar A eng- 30

HfAfra n-8F e # Tl
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25, [PtCLJ% <y stferar & & JodiRl T 27, [Wo(OPh)e] # &ITe-tiT] et T e &-
b ;@. -
L. cis—{PQNEL)Cl]
2. trans—[Pt(NH;),Cl]

B W
LN -

27. The number of metal-metal bonds in

R f;’.‘_u_;.—< _ 3
3" both’cis—{P(NH;),CL] T trans WAOPI s -

[Pt(NH;),CL] &=t
4. cis{PNHS),CL™ ; ;
25. The reaction of [PtCl,]*" with two equivalents 3.3
of NH; productsﬁes - ' 4. 4
1. cis—{PUNH;);Cl] 28, TIAT HARE UG F W Icqead FAFCHT
2. trans-[PtNHs),CL] ' w3t & AT ARl Fel © -
3both 'c‘is—[Pt(NHg)ZCl;] and trans— 1. TytE,

[Pt(NH;),Cl]
" cis-[PtONH3),Cla] >

2. Tlg + ng + T

A .

3. Tig+ Tog+ Ag

S 4, Apg+Ty+T
26. SoFelad dpaAvr RA=E fSad dRoT Argt o+ T

HFHAOT W Fyma T & - 28. The M\Jlll}ken symbols for' the spgg_troscopic
states arising from the free-ion term Fare. -

1. dy—>d;
1. Ty+E,
2. dy—>dy
"o 2. Tig+Ta+Th
3. d,—>dp
o 3. Tig+Toyt+ Ay
4- dq_)dn‘

4, Ajgt+Ty+Ty
26. The electronic transition responsible for the

29. Fr7 P & faw B F @ e

color of the transition metal ions is -

39T YUNEEH & T H A 87
1. dp—>ds

1. N,O
2. d,,--)d.,o '

N 2, NG-.
3. du—)d,;# .
' 3. N203" fol

4, dq—')dut

4. NOs
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29. Which of the following is used as propellant 1. A and B only

for whipping creams?
pRine 2. A,Cand D only

1. N,O
3. B,CandDonly
2. NO
4, A,BandConly
3. NyOs 5 .
32. PR O cEREERAT F TER- A
4, N,O;s
copper(Il) $r gH=ad swfafa ¢ -
30. Sararel Fust HA gar § -
' 1. &% GHae
1. HzNC(O)NHzNﬁzSO4 2. m
<2
2. H,NC(S)NH;'Na,SO, 3. HTHAH
4. R agemah

3. H,NC(O)NH, H;PO,
4. H,NC(S)NH, H:PO4. 32, The coordination geometry of copper(il) in
the type I copper protein plastocyanin is -

—30.-Flame proof fabrics contain -

1. square planar
1. H,NC(O)NH, Na,SO, 2. tetrahedral
3. octahedral
2. H,NC(S)NH,-Na,SO, 4. distorted tetrahedral

3. H;NC(O)NH; H;PO
ANCONF HLFOs 33, AN GroTSH WEENEF & ARd

4. HaNC(S)NH, H,POs - wyel W suR T e E -
31. A-D dffE F § fig & Fe-3waled L Fe.Mo
A g 3 § -
§ 2. Fe,W
(A) NCl3(B) NF; (C) BiCl; (D) PCls 3. Fe.Cu
1. %A A aurB 4. Fe,Ni
2. FAFTA,CTUD : 33. The metal ions present in the active site of

nitrogenase enzyme co-factor are -
3. dIAB,CcawD

1. Fe, Mo
4, FATA,BAWC

2. Fe,W

31. Among the compounds A-D, those which 3. Fe, Cu
hydrolyse easily are -

4. Fe,Ni

(A)NCl; (B)NF; (C)BiCl; (D) PCl;



34, AfAfwaT

[(CO)sMn(Me)]+CO—[(CO)sMn{C(O)Me}]
TH 3GTEROT ¢ -

1. MRS Ghelel T
2. golFe fhfor wfoeamae & r

3. gfFerifthiere FfceaTds
4, HFEF AU F

34, The reaction

[(CO)sMn(Me)]+CO—[(CO)sMn{C(O)Me}]

is an example for

“oxidative addition. .
electrophilic substitution
nucleophilic substitution
migratory insertion

S N

35. ISTHART Ni(ll) Hpell & EPR & 9f&a

fRoat fr dEar & -
1. w' -
2. &
3. o
4.

35. The number of EPR signals observed for

octahedral Ni(II) complexes is -
1. one

2. two

- 3. three |

4. zero

14

36.

36.

wF dd F Fggid ainger favavor &
e w7 aur 30 AWl & IERA
Hifrereror ewfo@a A 4 ¢ -

A. G8F F TGl & I 3T ey
TR

B. 3¢9rg T & 3any

C. @ew W gent & fou FgH
3Ty aitede

D. 3eUTg d e FHIYG SFT H /&

Ffdrereror § -

1. AaurB

3. CaurD

4, AGarD

For neutron activation analysis of an element,
the favourable characteristics of both the

target and the product are from the following-

(A)high neutron cross-section area of
target

(B) long half-life of the product

(C) low neutron  cross-section area of

target

(D) low half-life time of the product

The correct characteristics from the above are-

1. AandB
2. BandC
3. CandD

4. AandD



37.t=0, 1,2 94T 3 Fvs W IFAFar A> P
Fr TRl A fr A@igar  FAAL.0, 0.5,
0.33, 0.25 mol dm™ &1 3fRfewar &r aife
-

1.ar
2. TF
3. 4
4. art

37. The concentrations of a species A undergoing
the reaction A — P is 1.0, 0.5, 0.33, 0.25 mol

-
Q)]

4. 10

39.0% faf¥aa AeT &1 a1 Fad ¥

UhHld I
1 3
e oo

g | STy, Ty, Tl I W §
fSeThT HZIA AT (HAIHST) HAA: E,
aw E, &1 e & 9f@a IS0 OE

dm™att=0, 1, 2 and 3 seconds, respectively. gt T T &
The order of the reaction is - 3
1. —
1. two 16
2.
B 2 3 o
3. zero 4
4. three 3. l
‘ 4
Bt AT seg dm For & AT n=
- . 1
2T n=1 &F Fall TR A6 Far gfaet 4. "

H HW gl s I gore H 3w
Ao & AT n=3dun=2 FT TRI

& ACT FAT & W g -
1. 4
2. 5
3. 9
4. 10

38. The difference in energy levels of n = 2 and n
= | of a particle-in-a one dimensional box is 6
units of energy. In the same units, what is the
difference in energy levelsof n=3 and n=2
for the above system?

1. 4

2.5

39.

The wave function ¥ of a certain system is the
linear combination

1 3
¥ =\/;\l/1 +\/;"l—’2

where y, and y, are energy eigen functions

with eigen values (non-degenerate) E, and E,,
respectively. What is the probability that the
system energy will be observed to be E,?

3

L=

16



40.

41,

)
Al

|-

4, 's,

What is the atomic term symbol for helium
atom with electronic configuration 1522

1. Sy

2. 'p
3. 'S
4. s,
TF I & E, 2Cs, 2C;, Cy, 304, 7T 30,
wAfAg wEaw {1 3EF g w@g
R ¥ o @ SR @ W

.m_

1. 3,12
2. 5,12
3. 6,12

4, 6,6

16

41.

42,

42,

A molecule contains the following symmetry
operations: E, 2Ce, 2C;, Cp, 304, 30, . The
number of classes and order of the symmetry
point group is:

Sl o
Ao

Pt

N

AB, YR & TH FARAH O] AT
#r &7 JaReFd TWE AU U Jaerd-THe
X@r gl &1 39 HE -

1. B-B-A

2. B-A-B

VAN

AN

A triatomic molecule of the type Aﬁz_ shows
two IR absorption lines and one IR-Raman
line. The structure of the molecule is -

. B-B-A

2. B-A-B

WA

A

/N
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43.NMR VRBH # AT ¢ o

43.

44,

44

(g), LA AT (By) T GTh A
&7 q (By) FT 0TIl it § -

1. a AP ITEAT & THAOT Fir Far
2. Tt g

3. To9e- fuer grwatish

4. RIASTERE Jegare

In NMR spectroscopy, the product of the
nuclear ‘g’ factor (gy), the nuclear magneton
(Bn) and the magnetic field strength (B,) gives
the

1. energy of transition from a to § state
2. chemical shift

3. spin-spin coupling constant

45.

45,

4. magnetogyric ratio

NaCl &dar HCl & seaha & fAfsg
faeasT #1 NaOH & el feras & qof
T 3l FT AT war # 5w aww

T 3ifw BT F o ya & e

3. 3
4. 4

An aqueoﬁs mixed solution of NaCl and HCI
is exactly neutralized by an aqueous NaOH
solution. The number of components in the

final mixture is -

1. 1

/46 BJA3-1AH—3,

46.

3. triple-point pressure

2. 2
3. 3

4. 4

fAran g9 W W Rl 9 g A
g9 HAEAT S @ Fehelr &, Fgelrar &

1. wifas feg g

3. ffdg a=

4.

The lowest pressure at which the liquid phase
of a pure substance can exist is known as

1. ¢ritical point pressure

2. super-incumbent pressure

4. saturation vapour pressure

s wafas wf@fear Gud gfafea

=T



46.

47.

47.

48.

A chemical reaction involving

=4

nonlinear molecule + nonlinear molecule
nonlinear activated complex

The number of vibrational degrees of freedom
in the activated complex, containing N atoms,
is

1. 3N-5
2. 3N-6
3. 3N-7
4. 3N-38

T et # Jf¥ssT & {1, 2, 3}
a6 e Fullt & T For a3
T For HWEAT & -

1. 6
2. 12
3. 60
4. 720

Calculate the total number of microstates for 6
identical particles with their occupation

numbers {1, 2, 3} in three states is -

1. 6

2. 12
3. 60
4. 720

Iy @igar () Fr HifoF g (c)
el # AR Iom W I e A
yedl faega Iqacy # AeN drerchar #

18

48.

49

49.

. TRAT]

ot g (ST b s FerEt §)

1. 0

2. bye
3. 2bye
4, 4byc

If the concentiation (¢) is increased to 4 times
its original value (c), the change in molar
conductivity for strong electrolytes is (where

b is Kohlrausch constant) ~

. 0

2. bJe

3. 2bye

4, 4bve
g aliereT ARGt F g

1. E,=0,AS"=-+ve, AH'= +vé |

2. E,=0,AS"=—ve, AH'=—-ve

3. E,=+tve, AS* = —ve, AH? = —ve

4. E,=+ve, AS* =+ve, AH'=+ve

In atom recombination reactions

1. E,=0,AS*=+ve, AH'= +ve

2. E,=0,AS* =-—,.ve, AH=—ve .
3. E,=+ve, AS"=—ve, AH'=-ve

4. E,=+tve, AS* = +ve, AH? = +ve



50. Tproreh AifAfHArsT o foasaAe fharfafy

A, FA Higal R 9T Afe § -
1. 05
2.1
3. 15

4. 2

50. In the Lindemann mechanism of unimolecular

reactions, the observed order at low

concentration is

19

5.0 H¥ Hfgd @l UHH dd A

RAH & s A E -

1. (0,0,0) 2T (1/2, 0, 0)
2. (0,0,0) a2 (1/2; 1/2, 1/2)
3. (0,0,0) 2T (0, 1/2, 0)
4. (0,0,0) & (0, 0, 1/2)

52. The coordinates for the atoms in a body-

centred cubic unit cell are -
1. (0,0,0) and (1/2, 0, 0)

2. (0,0,0) and (1/2, 172, 1/2)

1. 0.5

2. 1 3. (0,0,0)and (0, 1/2, 0)

3. 1.5 4. (0,0,0)and (0, 0, 1/2)

4.2, 53. 4 AT U dlel._ e EE«r A

51. 955 Hfshas T & FHTATA HI Fgd

51.

8 -

1. e
2. TS
3. 3
4. ST

The aggregation of surfactant molecules is

known as -

1. micelles
2. clusters
3. gel

4. colloid

(100) ToleT & T 3ie:celr ¥t gl -
1.1
2. 2
3. 4

4. 8

53. The inter planar distance (A ) for a (100)

plane in a cubic structure with the lattice

parameter of 4 A is -
11

2. 2



54.0F wraell & @ WEHaw IOTH -0.99 §
3E uF AsHY e o wwar §
et vreer

1. vaer weHadr §

2. TET QY oRE ¥ IEted §

3.

4, FROT-FHE FaET EART AG FE g E

54, The correlation coefficient of two parameters
is found to be -0.99. It may be concluded that
the two parameters are

1.
2.
3.
4.

strongly correlated
almost uncorrelated
connectcd by a cause-effect relationship

not connected by a cause-effect
relationship

55. rafaf@a G+ #1 IUPAC &1 § -

H
AP

lllo

1. (2R,3Z)-7-phenylhept-3-en-2-ol

2.
3.
4.

(25,3 2)-7-phenylhept-3-en-2-ol
(2R 3 E)-T-phenylhept-3-en-2-0l

(28,3 E)-7-phenylhept-3-en-2-ol

55. The IUPAC name for the compound given

below is -

OH
AP

1. (2R,32)-7-phenylhept-3-en-2-ol

2.

(2S,32)-7-phenylhept-3-en-2-ol .

20

56.

56.

57.

:hb)l\)-—-

3. (2R3E)-7-phenylhept-3-en-2-ol
4, (28,3E)-7-phenylhept-3-en-2-ol

ffaf@a et # g o e
SA-3ITeT T T AT &, T E -

OCOCH;
e
OCOCH,
:
Z SoH

OCOCH3,
3.
OH

Among the following esters, the one that

undergoes acid hydrolysis fastest is=

1 ©/OCOCH3

OCOCH;Z

0

OH
OCOCH;,

OH
OCOCH;

0

CHs

10% Pd/C #r 3ufPufa & Wi
R S B gEE & Wy IR
& g -

. OTEFRFAAl AT TS
. rEFEREAAT auT e TeRgre
. ArSFAeEaT aur e vewmgld
AEFGTA AT TTegeT



57. Reaction of cyclohexyl benzyl ether with
hydrogen in the presence of 10% Pd/C yields

1. cyclohexanol and toluene
2. cyclohexanol and benzyl alcohol
3. cyclohexane and benzyl alcohol
4. cyclohexane and toluene
58, fAfaf@a ST AETFaRRIAT & &

3% o AfTaH FElEs & Oy §Ed
A fBrr R AgTERTaA ool § -

Br

21

59 farafaf@a ARt & 39 ﬁ%ﬁaar
afpgar ¥ A= A -
(@)5-FRRPRAST (i) RFARTS
(b)3rATTFaTT (i) PR FH

F el
(i) TR FW
(iv) &€& fAar=
1.ai  b-ii
2. a-iv b-iii
3. a-iii  beiv
4, a-iii b

58. Among the following dibromocyclohexanes,
the one that reacts fastest with sodium iodide

to give cyclohexene is -

Br

1. O""’Br

medicinal activity-

(a)5-fluorouracil (i) anti-bacterial
(b) amoxicillin (ii) cholesterol
lowering
(iii)  anticancer
(iv)  anti-inflammatory
1. a-i b-ii
2. a-iv  b-iii
3. a-iii  b-iv
4. a-iii  b-i

60. farafaf@a ¥R g & a3 aren
A 3G &

n Me
L%éo 1.CH3COH
| 2. LiAIH,

59: Match—the —fottowing—drugs -~ with—their——



22

Me, «OH 2. RfSA® 3w
1. OH 3. AGEiiaE 3w
4. o-hrEReeRE e
Me, \OH
N 61. The biosynthetic precursor for the steroids is
2 OH
oy, /’ 1. secologanin
Me, : 2. shikimic acid
<~ SOH
3. 3. mevalonic acid
"',,/OH ]
4.~ a-ketoglutaric acid
WS
OH 62. FAFtafla 3R 3T 7 st arenm
60. The major product formed in the following HET 341 g -
reaction sequence is-
Me
L%%o 1. CH4CO3H 1. "Bu3SnCl, NaBH,, AIBN
2. LiAH, o ot 2 eSO GOy

Me, \OH
1. QJOH

Me, WOH >P\
ey
'I, - 2. ‘
o O
Me ~“SOH ' ‘ >\
3.

o OH | s >\\£;—\A\o

e ~OH

-L

OH 0" o
61. ®fget & T ST TedvH g ¥
1. dwerifaa
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62. The major product formed in the following

reaction sequence is -

Br  4."Bu,SnCl, NaBH,, AIBN
2. HzSO4; CTO3

-
L

O OEt

gx

Sl

I/l'

-I

64.

4.

0]
/E“j\
Ph Ph

N
Ha

H

® COOH
homotopic
isotopic

enantiotopic

diastereotopic

S R ¥ R W i FEi
9 F FROT JaRiyor &5 e §

1.

o]

1800 cm™ Oy

-1
1760-cm™ TR -

5 e

64.

4.

1710 cm™ 49X

1660 cm™ 9x

In the IR spectrum, the absorption band due to

carbonyl group in pheny! acetate appears at
PRI € - 1. 1800 cm™
0 2. 1760 cm™
3. 1710 cm™
ri 4. 1660 cm™
PR™ "N” "Ph g IR & aFERg
)THA 65.
H8"™ ooH sfafear e Aegadf & -
1. FHYSION m " NaNH, @\/j
. ——————————
2. gEEafas Br NMe N
3. IEpEged | Me
4. yyfafasr RfeAT 1. U FrEfuargeT
2. U ORI

63. In the compound given below, the hydrogens
marked A and B are

3. T AFA AAF
4. TH WIS



65. The reactive intermediate involved in the

O

following reaction is -

[USSRSESNUESUISEE S
N-Me
’ Br H .

=
®

1. acarbocation
2. acarbanion
3. a free radical

4, anaryne

66.@@3?’!?3?!‘3@%-6@%\'#@%'

1
2
3.
4
66. Number of isoprene units present in lupeol is

R -
v
»

24

67. YT e Rl & fwwrmhy god
¥.

. e

. &g gEgiie

gearel

EGEEIGE

The heterocyclic ring present in the amino

H Wb -

67.
ac1d histidine is~

1. pyridine

2. tetrahydropyrrole
3. indole

4, imidazole

68. n-al‘?ﬂ' % gauche HEYUT (¢ = 60°) "

l.wﬁﬁaaam%,mnugm

U

2. GAfATA Cp-37 @er &, aur ¥@ 3t
G

3. gAY ¥em dar & @ TE IR
A &

4. wAEATY @ @@ § W TE IR
G

68. The gauche conformation (¢ = 60°) of n-

butane posseses -

1. plane of symmetry; and is achiral

2. C,-axis of symmetry; and is chiral

3. centre of symmetry; and is achiral

4. plane of symmetry; and is chiral

6. PFfafla WAy EfasR FEROT
3"?“%

0O .. Me

o
H :
iﬁéiﬁf
B



DL
LS

1. 9T 3/fHAT carr 70. Among the following dienes, the one that
2. Yesf-adr 3T e undergoes a degenerate Cope rearrangement is
3. atfRer AT 1 @rr H

4. SR FfATHAT 1 g@nrr 1.

69. The following photochemical conversion
proceeds through

H\
(0] H Me (o] :
D = Q" -
——
A 3.
F’ e
Barton reaction S
Paterno-Buchi reaction

1
2
3. Norrish type I reaction
4. Norrish type II reaction

70. Afaf@a sssat 7 ¥ TS A9

=g g arer s - i

A AOT

$/46 BJ/13-1AH—4



71.

71.

72.

72.

73.

N

AT _ST/PART 'C!

Th A wEeu@aE YAr IREE T @
34,500 fawree1/fAee i &3 & RERa gr ¥
AT 75 Fee F a5 Rues 7 AR
21,500 faEcst/fAste @ S &1 YAr & T
tiz B1T

90 fAeTe

110 s
180 fAeTT
220 fAaTe

el A

A radioisotope *'Ar initially decays at the rate of
34,500 disintegrations/ minute, but decay rate
falls to 21,500 disintegrations/minute after 75
minutes. The ty, for *'Ar is:

1. 90 minutes

2. 110 minutes
3. 180 minutes
4. 220 minutes

MeTiCl, @IT(CO)sMo(thf) HFell & @rer
ferTUEt NMe,, PMe; arr CO it srfifsrameferar
& % §

1. CO > PMe; > NMe; and CO > NMe; > PMe;
2. PMe; > CO > NMe; and NMe; > CO > PMe,
3. NMe; >PMe; >COand CO >PMe; > NMe;
4. NMe; > CO>PMe; and PMe;>NMe;>CO

The orders of reactivity of ligands, NMe;, PMe;
and CO with complexes MeTiCl; and
(CO)sMo(thf) are

1. CO>PMe; > NMe; and CO > NMes; > PMe;
2. PMe; > CO > NMe; and NMe; > CO > PMe;
3. NMC3 >PMe;>COand CO >PMe; > NMC3
4. NMe; > CO>PMe; and PMe;>NMe;>CO

rfefed 7 & o G wdrgeAt &
TEIT A §, T §

XeF,, CIF;

XeO4, IC14-

XCOZFz, ICL;-
XeO4, C]F3

26

73.

The number of lone-pairs are identical in the
pairs: .
XGF4,' ClF3
XCO4, ICI‘@-
XeOze, ICI,;'

1.
2.
3.
4.  XeOq, CIF;

74. et & @ S ArwER AiffE & w7 F FE

F ARG E, TE

@A) "1 B)%Cco (C)Fe (D) '*'sb

1. (A),(B), (C)<T (D)

2. (B), (C) T (D) Fadl.
3. (A), (B)dYUT (D) Haer
4. (A), (C) T (D) hael.

74. Among the following, those can act as Mossbauer

75.

75.

nuclei are
A) 1 B)%Co (C)Fe (D)'*sb

1. (A), (B),(C) and (D)

2. (B), (C) and (D) only.
3. (A), (B) and (D) only.
4. (A), (C)and (D) only.

CI- gt oH faemsh & mﬁa)m arel
WIIROT:  ATSHehrT HeaAT el A
gl

(A) Be(Il), Ba(Il) (B) Ba(Il), Co(II)
Co(Il), Zn(I) (D) Be(I1), Zn(1I)

©

1. (A)dUr(B)
2. (B)aur(c)
3. (C)TUT(D)
4. (A)dqar(D)
Which' of the pairs will generally result in

tetrahedral coordination complexes, when ligands
are CI" or OH™:

(B) Be(ll), Ba(ll) (B) Ba(ll), Co(II)
Co(ll), Zn(ll) (D) Be(Il), Zn(1I)

©

I. (A)and (B)
2. (B)and (C)
3. (C)and (D)
4. (A)and (D)



76. GF% % dR | RfdF Sta 7 [Cocl) ¥

HRAIOT FA W SHSHT 7 el @ I &
Safd 7 IERE w3 o
FoHT I[N B ST &1 I FROT §

I Co(ll) & FHeGTT F TFAHT
IseHART H qRafdd g |

2. Co(ll) #r JfFHHIOT I@EAqr Co(lll) F
aRafda g |

3. IdShRT R &1F faured @
ITHAHE frred &7 faurea &
RET 7 g §l

4. Co(I)rfaeha: IRadl HFer qareT &

27

1. there are two iron centers per active
site.

2. both iron centres are hexacoordinated in the
active  state.

3. one iron is hexacoordinated while the other is
pentacoordinated in the active state.
4. it is found in marine invertebrates.

78. UF fawaCEeT fAFd cr(ll) HHe & faw

W & Rued ¥ffaf@a F @ sl o
HAT faw weEr e g &

L S
AWN—

] . 78.  For a tetragonally distorted Cr(III) complex, zero-
STafen Co(I) aTfeishd: 3ifha el field splitting results in the following number of
T 1 Kramers doublets:
76. Silica gel contains [CoCl,]* as an indicator. When 1.1
activated, silica gel becomes dark __._blue_while 2. 2 -
upon absorption of moisture, its colour changes to 3.3
pale pink. This is because, 4. 4
L. Co(ll) ~changes its coordination from  79. [BuNLRe,Cly WIIER 727 TagH & 15000
tetrahedral to octahedral. ’ 1 : ’ .
2. Co(II) changes its oxidation state to em” W T dig o5 50 dFA0r & FRo
Co(III).
3. Tetrahedral crystal field splitting is NOT equal T g S
to octahedral crystal field splitting. .
4. Co(ll) forms Kinetically labile while Lon—om
Co(lll)  forms  kinetically  inert 2. 83
complexes. 3. 8—m .
4. n—6
77 I S IR & AR A S 79. Intense band at 15000 cm” in the UV-visible
Tt aTE ag ¢ spectrum of [Bus;NL,Re,Cly is due to the
transition:
1. 9fd €fha ¥ua & IRR Feg I o'
g &l ' 2. 68"
2. WRFT 3@Er #F Gt R Fog ii:g
SFAT  FHAFAAT g &
3. OfehT 3raEr & UF 3R S 80. 3FAT ATEIH A FEIoNT @ Ce(SO.),
FAFAT gar § SIEfF quw ger KMnO,, HNO, @ I, & 39=as & zaaer
AT g § !

77.

4. TE THAT HFAETHRAT F 9T SAar

For the metalloprotein hemerythrin, the statement
that is NOT TRUE is

mm%mf:-

1. 1le, le, 2e A 4e
2. le, 3e,2e dAT 4e



80.

3. 2¢,3e, ledUT 4e
4, 2e,4e, le YT 3e

Electron change in reduction of Ce(SQy),
KMnO,, HNO, and I, with hydrazine in acidic
medium, respectively is

1. le, le,2e and 4e
2. le, 3e,2e and 4e
3, 2e, 3e, le and 4¢
4, 2e,4e, le and 3e

81. H,S0,# St Al 3rar fr TR Taer

81.

HE 95 &

1. CH;COOH
2. HNO;

3. HCIO,

4. H,0

The compound that will behave as an acid in
H,S0, is

1. CH,COOH
2. HNO;
3."HClO,

4. H,0

82. ATSCISTeT & JTFATSET N,O3, N,O, TUT N,05, 7

82.

i/ At fSaH/ ST N-N der grar §
IF &9 §

1. N,O, T N,O;s
2. N,O; T N,0;5
3. N,O; TUTN,04
4. N,Os hael

Among the oxides of nitrogen, N,Os;, N,O, and
N,Os, the compound(s) having N-N bond is/are

L. N204 and N205
2. N203 and N205
3. N203 and N204
4. N,Os only

8. n-BuLi FUTPhBr &1 HTAERIT & Berer &

ESENE

2 n-BuPh + Brz + Liz
PhPh + octane + 2 LiBr
n-BuPh + LiBr

PhLi + #-BuBr

28

83.

The treatment of PhBr with n-BuLi yields:

1. 2 n-BuPh + Br; + Li,

2. PhPh + octane + 2 LiBr
3. n-BuPh + LiBr

4. PhLi+ n-BuBr

84. mmwéa(c4ﬂ4)mm%w

84.

,Wmﬁmaﬁaﬁa@m

@ & T o suF dwRor Uy Wl @
TRRAWOT FRAT ST |ehaTl § AT

1. Ig HHAUT I3t & & Wy
Aathar H oET S &

2. WHADT U & nafPud g W 9w
CH> a7 & &RoT feeRar urog ¢
AT B ;

3. WA €1 v 3ufeAfy #F s

&THAT °T ST &1

4 CH¥ o ¥ FROT T TFAT

T v sufeufa & PR gt S B

Though cyclobutadiene (C;H,) is highly‘unstable
. and readily polymerizes in its free state, its
“transition metal complexes could be isolated
because
interaction

1. it engages in long-range

with transition metals.

2. it gains stability due to formation of
C.H,* on binding to transition metals.

3. its polymerization ability reduces in
presence of transition mietal.

4. it becomes stable in presence of  transition

metals due to formation of C,H,*".

85, Prare fEve & randEar & g

§C HH &I qgaifeT
C,F,, NEt3, CO and C2H4

CO< C2F4 < C2H4 < NEt:;
C2F4 < C2H4 < NEt3 <CO
C2H4 < NEta <CO< C2F4 ’
NEt; < C,H, < C,F, <CO

PR



8s.

86.

86.

87

87.

88.

1. (A)

LN

Identify the order representing increasing =-
acidity of the following ligands
C2F4, NEt;;, CO and C2H4

1. CO<CyFy<C,Hs <NEt;
2. CGFy<CH,< NEt; < CO
3. CGH <NEt; <CO< C,F,
4. NEt; <C,H, <C,F, <CO

et 3 @ Fielie S waifars ey
3T (e RuT Ae) B, @5 @
VClg*

(n’*-CsHs), Cr

[Co(NO,)e]*
[Ni(EDTA)*

BN =

The species with highest magnetic moment (spin
only value) is

1. VCi*

2. (ns-CsHs)ZCr
3. [CO(Noz)sl
4. [Nl(EDTA)]Z

29

88.

89.

Ir4(co)lzﬁ arg-arg el fr Fear §

4
6

10
12

The number of metal-metal bonds in Ir(CO)yy is

1. 4
2. 6
3. 10
4. 12

[Cr(NH;)e]** & Zolagitas Weaeq & e 83
frafat@a dseor & Fror g ‘

(A) 4A2g 4Tlg (B) 4AZg 4TZg
(C) AZg‘_) E

3 & IR H TE YT T Ygafav
T oo F g §

2. (O #r digar sg=1aA &
3. (A), (B) @UT(C) Fr Jigard sRreR &
4. (B)dur (C) A MNgad ey ¥

90.

90.

89.

. (A) Nd(1I)

Three bands in the electronic spectrum of
[Cr(NH;)s]** are due to the following transitions:

(A) 4A2g_’ Tl g

(B) *Age—*Ty
(C) 4A2g—’ E

Identify the correct statement about them

Intensity of (A) is lowest

Intensity of (C) is lowest

Intensities of (A), (B) and (C) are similar
Intensities of (B) and (C) are similar

T AT Weadas a3t arer a
YIRT & ggarfaw
(A) Nb, Ta (B) Mo, W (C) La, Lu (D)Sc, Y
1. AJYTB $ad
2. AGUTCFad

3. B3urCsad
4. ABFRJTCW

PO~

Identlfy the pairs in which the covalent radii of
elements are almost similar
(A) Nb, Ta (B) Mo, W (C) La, Lu (D) Sc, Y

1. A and B only
2. Aand Conly
3. BandC only
4. A,B and C only

ST Mt (A) Nd(III) (B) Gd(II) e
(C) Dy(l) W AR Hifow FEsfoes
e gofr et Rowr @ & v
fAisheaw grar & ag &4 €

1. %ad (B)

2. I (A dUT(B)

3. &ddl (A) TUT(C)

4. &ad (B) TUT(C)

Consider following lanthanide(III) ions.

(B) Gd(III) (C) Dy(I1I)
The magnetic moment closest to the spin only
value is(are) for

(B) only

(A) and (B) only
(A) and (C) only
(B) and (C) only

el e



91. frafafle dpelt

(A) [CoCLi]*,
(B) [CoBr]* @ur
(C) [Co(NCS)a]*

FA H HH QAT

1. (C)y>(A)>(B)

2. (A)>(B)>(C)

3. (B)>(A)>(C)

4. (C)>(B)>(A)
91. The A, of the following complexes

(A) [CoCL ],

(B) [CoBr4]* and

© [Co(NCS)4]2' follows the order

1. (C)>(A)>(B)
2. (A)>(B)>(C)

3. (B)>(A)>(C)
4. (©>(®B)> ()

92. & FHAACT AT

ST T(IHI) — P(ET)
# sfca fiig 1 3o EFIERFENT §
/| afys qUTP &M e =08y A AT 5

gt d

VR Y
T — T
N I

T~

In complexometric titration

S(substrate) + T(titrant) — P(product)

The end point is estimated
spectrophotometrically. If S and P have € = 0, the
shape of the titration curve wouild look like.

92.

30

T >

o3 fyraifaf@a & & e difftel 1 g
fifow
(A)
(B)
©
1. Shae(A)
2. hdel (A) AT (B)
3. %ad (A) dAT(C)
4. Fael (B)dAUT(C)

[Cr(EDTA)I

[Ru(bipy)s]’*
[PtCl(diene)]"

93, Identify the chiral complexes from the follow'ingi

(A) [Cr(EDTA)]
B8) [Ru(bipy)s]™
(C) [PtCl(diene)]*

1. (A) only

2. (A) and (B) only
3. (A) and (C) only
4, (B) and (C) only

94. CHCL 9T SIe & &g “A” F faawor. Jieqdrd
9.0 §| SWHN 5 mL CHChL & & wHseh &
fysfia fFar Tl 8% 5 mL o faere
J A" Fr 999 % fsHpiid wA F fav
NETF TSR hr FEA §

bl e
TN NI E )

94, Distribution ratio of “A” between CHCl; and
water is 9.0. It is extracted with several, 5 mL
aliquots of CHCl;. The number of aliquots
needed to extract 99.9 % of “A” from its 5 mL
aqueous solution are



1. 2 A possible mechanism consistent with this rate
2.3 law is
3. 4
4.5 slow
_ 1. 24B+B,——— 24B,
95. Si0,& R ¥ & IR § AT 2 AB+AB_ o
. = Ayb,y(jas
HTFATGEAT T S lo
N FH Y AB, + B,—¥ 324p
slow
1. Tridymite < quartz < cristobalite < liquid 3. AB + B,—=—>A4B,
i, o . AB, + AB—'= 32 4B,
2. Quartz = tridymite = cristobalite = liquid
SiO, 4. AB+B, = AB;(fast)
3. Quartz 2 cristobalite 2tridymite = liquid A 33 + AB—v 324 B2
SiO,
4. Cristobalite= tridymite = quartz = liquid 97 AR Fa W earar fSw
Si0,

I. H,- 0, 3fAfFar & fITwe g gar
95. The comrect equilibrium order for the ? ) : ad ] €
interconversion of different forms of SiO, is I H@r MBI T Fraw H@ar @
AT X & AR g B

1. Tridymite = quartz = cristobalite = liquid

SiO,
2. Quartz = tridymite 2 cristobalite = liquid . AFIT nA - 3G fir Ffe2s
SiO, -
" 3. Quartz = cristobalite <tridymite .~ liquid 30 AR & fav 71’}2' lacp[ﬂ?f]bﬂa/z T T
SiO, '
4, S(ilgjtobalite;' tridymite = quartz = liquid . F @T W TH IO A
* fre arel AfAfFIT i Aife fradr &
96. TTATHAT 2A8+8, »2 A48 sfaferar .
: ? W 30F g W guAw I A g S
HHEROT 39 UFK & 5
afAfrar g3 = k[AB] (B . ,
(8] [E2) garsT e F @ e ar @@ &
A & ey "@enfaa frafafer
R 2 % 1. Lnaarii
. 24B+B,— 24B, 2. e
' AB + AB 3. FHad
2. = A,B, (fast) 4. had 1TUTH
4,B, + B,—324B,
3. AB + Bz slow_y, 4 Ba. 97 Observe the following statements:
AB;, + AB——ﬂ»ZAB2 ' I. Inthe H, - O, reaction, explosion occurs
4. AB+B, = AB, (fast) wfhehn the rate of chain branching exceeds that
Q()‘ i t i t- .
AB, + AB slow 2A32 of chain termination
96. The rate equation for the reaction, 2 AB + B, —» 2 if. The order of the reaction, nA —  products,
AB,, is given by _ _ is 2.5. For this reaction,

rate = k[AB] [BZ] . tvz o [A]O‘B/Z



98.

98.

Ill. Unimolecular gas phase reactions are second
order at low pressure but become first order
" at high pressure.

Which of the following is correct?

I, land Ili are correct
Only Il is correct
Only lll is correct

4. land Il are correct.

(o,L) \T #F ST woT F T F v
Fiedse aioT Beld x (L/2-x) (L-x) & 5T
We r rgeAr & draa Fo ow daw @@ v
qrelel 30, 9% &

wn e

/L
<E<—s
8mL 2mL

2
2. E> hz
2mL° .

K - K
2<E<.m2
dmL 2mL

h2
8mI’

4. 0<E<

For the particle-in-a-box problem in (0, L), an
approximate wave function is given as x (L/2 — x)

(L - x). The average energy E for such a state
wiil obey

2 2
h 2 E < h 2
8mL 2mlL

h2

2. E> -
2mlL

P o= K
—<E<——
4mI; 2mL

2

4. 0<E<—
8mL

32

99. x @ y & W & fov =fef@a sws fev

g
X y
-1 1
0 2
1 3

X TUTy & FETEOT ATUT Tt JOTH 8 §
HEftd Ter wUT gl

1. A= 2/3,
2. A=-2/3,
3. A=-2/3,

4. A=0,

B=0

99. For two variables x and y, the following data set is

given:
X y
-1 1
0 2
1 3

The correct statement for the covariance A and
correlation coefficient Bof xand y is

1. A= 2/3,
2. A=-2/3,
3. A=-2/3,
4. A=0,

Do o
Wowonom

O vl' [
=

100.31F wAT  (ar=1) (aa—1) exp [<B 1], (mﬁ

o, 05 T fTANTcE §) aTer gregienelr TRt
1 O &7 & 9gUEd §, IE &

1. 3dheTsH
2. AfhETd
3. 5dhaTeh
4. SfeheTeh



1060. The hydrogenic orbital with the form of the radial 1 Al
function
"
2 2. 4
r{ia-n{a—r)exp[-fr], where oy, ozand S 2u
are constants, may be identified as a ,
3. B,
1. 3d orbita!
2. 4f orbital 4. A;
3. 5d orbital . !
4. 5f orbital ;
St orbita 103. ldentity the Mulliken notation for the following
10L. [ x, [x, p2]] TREF T %_ irreducible representation
1. [px [x,p]] T l E l C, nGC, i On
2. [xp, [x,pl] W - - - - -
3.-{p, ¥, pl] A ! ’ ! ) ] '
4. [x b pl] A
1. 4,
101. The operator [ x, [x, pz] 1 is identical with 2 A"
. 2u
1. [px, [x,pl] 3. By,
2. [fp, [xgp]] i A i -
3. —[P,le,pH 2u
4. [x ¥, pl] _
104. @ 3y #r Ny v wafAfa

102. (0, 1) HIT &, 91aq FUT F AFT & AT
 n> @ AT H (P FT AT grem

’/6
*/3
¥4
L%/a

sWNR

102. For the particle-in-a-box problem in (0, L), the
value of <x3) in the n = o limit would be

1. %6

2. 1)/3

3. (s

4. L°/a

103 FRRE s e & e e
:

‘E Ic,,

T

S/46 BJ/13-1AH—5A

164.

qEaifad (@ C-C Ul Fr 99 FOS A §)

X

/7

X

CZV
Sa

Iy
Dy

pWNPR

ldentify the point group symmetry of the
following molecule (alt C-C bond lengths are
equal)
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X 106. In the presence of an external magnetic field
| (normal Zeeman effect), the transition D, - Py
splits into
X X 1. 9lines
2. 8lines
3. 7lines
| 4. 6lines
X 107, AIEFelsgaae & forw ganer feles &
1. G a-E f 0 0
2. S, | B a-E B 0
3. Dy .
4. Diy 0 p a—-E B

105. Nb (TRAIY] FHAPAL)H AFTan e F

T ug T °D ¥l §§ UG WHd & IEER a-E B 0 B

Felreiae Reaw § | ,| B e-E B 0
‘o B8 a-E B

1. [Kr] 4d®5s® B B 0 oa-E

2. [Kr]4d*ss’
3. [Kr] 4d°5s° B a-E P 0
4. [Kr] 4d®5s'sp 0 p a-E S

105. The ground state term symbol for Nb (atomic
number 41) is °D. The electronic configuration

corresponding to this term symbol is

. [Kr] 4d>5s” 4.
1. [Kr] 4d. 5s 0 ,6 a-E ,8
2. [Kr] 4d*5s’ 0 0 B a-E
S (4]
3. [Kr] 4d”5s 107. Identify the  Hiickel  determinant  for

4. [Kr] 4d35515p1 cyclobutadiene:

106876 deehr &1 & 3ulRufa 7 (Feed

AT YHG) D, —> P, HHAOT ¥ Bl & a-E fB 0 0
B a-E B 0

1. gwmeat A Yo B a-E B

2. g@EA A o 0 B a-E

3. 7o H ,

4. 6emselt H

S/46 BJ/13~1AH—5B



a—-E ﬂ 0 B 109. A system consists of gaseous H,, Oy, H0 and CO;,
. .
,3 a—E ﬂ 0 whe‘r.e 'Fhe amount of CO, is spc?C|ﬁed and the
2. l 0 N equilibrium constant for the reaction 2H, (g) + O,
‘ ﬂ a- ’B (g) = 2H,0 (g) is known. The number of degrees
B B 0 a—-E of freedom of the system is
a-E B 0 B | ; 2
. 3
5 g a-E p 0 3. 4
0 a—E| o
p p 11054 A Joiel & FlaAlgs FeABIIAHA: HRRR
A & g nfawa: Ruw @ & v A
JEarfaIT:
a-E B 0 yij
. g a-E B 0 FYT HICOT
0 g a-E B
0 0 B a-E (a) SSATITAFA: 3TRR ()ITRTTET 56 T
(p)arfasrd: R (d)FAFIFA 3qd AW
——*———*—“m; O.US‘M CHéCOOH#‘._Ionn‘I_$“WMﬁ:QSM —_— 1 (a) H"(d)& ('b-) e(c) s i e e
NaOH & 40 ml e T faeraa &1 pH g1l 2. (a) © (c) & (b} &> (d)
(pK, = —log K,)
3.{a) © (c) & {b) &> (c)
1. pK,+0.69
2. pK,+0.301 4. (a) ¢> (d) & (b) &> (d)
3. pK
4. pK:- 0.69 110. “Colloids are thermodynamically unstable with
reference to bulk but kinetically stable”.
108. On mixing 120 ml of 0.05 M CH;COOH and 40 mi identify the correct pair:
of 0.05 M of NaOH, the pH of the solution is
(pK, =~ log Ka) : Statements Reasons
1. pK,+0.69 (a) thermodynamically  (c)interfacial
2. pK,+0.301 unstable surface tension
3. pK, {b) kinetically stable (d) electrical
4. pK,- 0.69 double layer
109.UF fFT # H,, 0, H,0 dT CO, § Tr®#H co,
1. (a) > (d) & (b} <> (¢}
i Amr ARaa W & a$ ¢ oawr AR 2. (a) ¢ (c) & (b} > (d)
. : . 3. {a) e {) & (b} (d)
2H, (g) + 0, (g) = 2H,0 (g) FT TFT FWF 2 () © (d) & (b) <> (d)

AT &1 ey & Todaa T §

bl ol
G W N



111. 100 MHz TR FF FXT I nmr TERIHET
W UMY & W THAX RFT TS &
4.72,4.6, 112747 1.0 ppm HI ¥ W AR
TS G F1 delz F ) AU 6, (ppm ),
& HIT HAA: g

1. 1274736
2. 67RIT3.6

3. 1277 2.86
4

. 6TRIT2.86
111, An AXsystem gave 4 lines at 4.72, 4.6,1.12 and
1.0 ppm away from TMS using an nmr
spectrometer operating at 100 MHz. What are
the values of Jay (in Hz)and 8x (in ppm),
respectively?

1. 12and 36
2. 6and 3.6
3. 12and 2.86
4. 6and 2.86

1237 kT=1, T fR0 ST & gRer 3rsrse
Foll TR () ot 3ot fveey awterse st
T (E)F 2 YA 3w &, & v g
HATSE 3UIT (n;/n;) BT,

2e?

2¢”
e2
e—Z

HWwn

112. The equilibrium population ratio {n; /n)) of a
doubly-degenerate energy level {E) lying at energy
2 units higher than a lower nondegenerate energy

level {E;), assuming kT = 1 unit, will be

1. 2e?
2. 2&°
3. ¢

4, g*

130 60 & v la o1 59w g

1. §dq =0

36

2. §dw=0

3. 3% 90T &9 & FF F agelr o
THAT §

4. FF QO ®9 ¥ oA & qRafiq
fohar o \eRar §

113 Which of the following statements is true for a

cyclic process?

w N

Heat can be completely converted into work.
. Work can be completely converted into heat.

EY

114.(a)T% 0.01 AleTel NaCl AT 21T (b) T 0.01
AT Na, SO, faerra & ¥ 3w aroant
fRrfefaT & ¥ wafe

1. (a) 0.010 mol kg™ (b) 0.010 mol kg™
2. (a) 0.010 mol kg™ (b) 0.030 mol kg™
3. (a) 0.010 mol kg™ (b) 0.025 mol kg™

4. (a)0.010 mol kg™ (b) 0.015 mol kg™

114. Identify, from the following, the correct ionic
strengths for (a) a 0.01 molal solution of NaC! and
(b) a 0.01 molal solution of Na, SO,

1.(a) 0.010 mol kg™ (b) 0.010 mol kg
2.(a) 0.010 mol kg™ (b) 0.030 moi kg™
3. (3) 0.010 mol kg™ (b) 0.025 mol kg™
4.(a) 0.010 mol kg™ (b) 0.015 mol kg™

115.9%F &% & 100 mmw%ﬁ?
- 3FA 100 ST @ AT ¥ gEEEETRr O3

AT #r veerd sae
1. 1072k,
2. 10% kg
3. 460.6 ky
4, 4.606 kg

115. A system has 100 degenerate energy levels and
100 bosons are kept in it. Find the entropy of the
system at equilibrium.



107 kg
107 kg
460.6 kg
4.606 kg

el A

116.E0 IBFT O+ne=r & AT w7 &
TE AT HHET § __<

1 Con—gzin@
nF R
, [o]_ )
(2]
3. {0]:‘2—7’5—\:—1‘}

. Which is correct Nernst equation for redox

reaction O+wne=R?

1. E=E° ‘Eln@
7 R}
7]

A, RT
3 R e
R]

117.TF d a0 & I yuaEaRe & 89 Raaa
@ FIOT W @ &1 2d giew AadoT ad

1. §97 @gds 26 ax fe@rosTmi
2. §97 @S 6/29 Bwrua|

fmg}r{ femmTaT

3. 97§ sin

sin 28
4. &7 [Fad sin ( gw R
\
117. A piane of spacing d shows first order Bragg

diffraction at angle 8. A plane of spacing 2d

1. shows Bragg diffraction at 26
shows Bragg diffraction at 8/2

sin(ﬂ
2 )

sin 28

3. shows Bragg diffraction at sin™ (

4. shows Bragg diffraction at sin'l(

118. ATUT8 TuaAl X Pya o gisgiee
AT T e rp & @ H, ] S
F o waifds ST Bod & TF SJ9
Dal1) DA(2) + Dg(1) Def2) "’f |

N

W(‘"’ﬂl’&f“‘q—c’%?asmwz '*roiidi
T ru—oo & T

ST § re—> 0 & T

4, TF TF FOE 9¢ § A #Ecaqul & Sdr

%”rAB——>G$ﬁF

G2

118. In the formation of ¥, molecule from 2 H atoms
placed at positions A and B8, and separated by a

distance rag, a part of the spatial wave function is
Gafll) ©a(2) + O5(1} ©s(2).

1. Thisis a covalent term

Fag—> ©

This is an ionic term and is important as

Fag—> ©

3. Thisis a covalent term and is important as
ras— 0

4. Thisis an ionic term and is important as
fag—> 0

and is important as

N

R A F oM Qe & Anm 9T AT
1 cm TE AT S YIERT &le qEEIdr 50%
§ 1em @ O T @ 9ORT W& A am W

Pk
st
\§2

. o



119.

120.

Gie B F 0.1 M o & TmRIe elcd
0.1761 &1

gl AT T TART FHGT a9 S8 W A&
39 Raua i gRegar F21r geh Sad A
0.1M @AT B 0.1M T TYT § |

(log 20 = 1.301 ; log 30 = 1.4771 ; log 50 = 1.699)

1. 33.3%
2. 50%
3. 66.7%
4. 70%

A 0.1 M solution of compound A shows 50%
transmittance when a cell of 1 cm width is used
-at A; nm. Another 0.1M solution of compound B
gives the optical density value of 0.1761 using
lcm cell at Ay nm.

What will be the transmittance of a solution that
is simultaneously 0.1M in A and 0.1M in B using
the same cell and at the same wave length?

(log 20 = 1.301 ; log 30 = 1.4771 ; log 50 = 1.699)

33.3%
50%
66.7%
70%

bl A

[7]=K M e eaeiar & Aer®
TAEROT qur A F & I Rl sy Serery
& WA e T ggers [derae & e
e e AR g (M) sawse

[fearga=05, k=5x10"Lg"]

0.055

0.050
0 10

38

120.

121

o

10° g/mol
10 g/mol
10° g/mol
10° g/mol

tall A

Using standard equation for intrinsic viscosity
[17]=K M3, for a solution of polymer and any
information from the graph indentify viscosity-
average molar mass (M—V) [given that a = 0.5, K
=5x10°Lg").

0.055

10° g/mol
10* g/mol
10° g/mol
10® g/mol

A

fomr & @ fef@a sfdfear & e agr

FUT &

1. MeMgBr, Et,0
2. H3PO4

OO

. ATF JET 3G § U 50K Wi
fFUes “CNMR TEeH & Ui
Reaer g |

ATF FY 3G § aUT §EF el
HTes °CNMR TIFH H 315 RBedaar
el

3. BU& HET 3¢01G § YT F0H el
AFTes “CNMR TIFeH | uig R{eerer
g

BUH T 3cUG § AT $0H WKl
AFTes *CNMR TFeH # arg fAeater
gl
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121. Among the following, the correct statement for

the following reaction is
o]

s -

A B

. A is the major product and it will have
the proton

1. MeMgBr, Et,O
2. H3POy

=Y

five signals in
B NMR spectrum.

decoupled

2. A is the minor product and it will have
eight signals in the proton
B¢ NMR spectrum.

decoupled

3. B is the major product and it will have
five signals in the proton decoupled
BC NMR spectrum.

4. Bis the minor product and it will have
five signals in the proton decoupled

122. AT fiF 9t # 8 F Rade & fow
HTRTHI F1 39w 7

OH M\
0_0
©/k/\OH ©)</CHO
—~
A B

Mn02,' (CHzOH)Z/,p'TSA,' PCC.
PCC; MnO,; (CH,0H), / p-TSA;

PCC; (CH,0H), / p-TSA; ST THwss
. FE 3fAFHS; (CH,0H), / p-TSA; MRO,.

W N

122. For the following three step conversion of A to B,

the appropriate sequence of reactions is

OH [\
0._ 0
©/K/\OH ©)</CHO
—
A B

MnO,; (CH,0H), / p-TSA; PCC.

PCC; MnO,; (CH,0H), / p-TSA;

PCC; (CH,OH), / p-TSA; Jones' reagent.

. Jones' reagent; (CH,OH), / p-TSA; MnO,.

W oe

39

123.FFaf@a soaroT & v #iF @

T R F y e ¢

Pn/\(CHO Z~_-MgBr, Et,0 /\)O\H/\ o
Me Ph T \*m/\rv:\/\

. N ;i

. AT® FTT 3c9IE § OUT I5 TF A
3cd1E

2. AW%@W%WWW
TR 3c1E B

3. BUS AT 3G § aYT T¢ U $HF
Erica

4. BUS HEY 3¢UIG § AT I8 T&
TEIhA 3718 E

123. Which one of the following statements is true for
the following transformation?

- S CHO 2PN MEBr B0 - - - OH . . e ,..;_._M?H S
ph/\l\‘ﬂ/e —_—— Ph/\)\/\ + ph/Y\/\
Me Me
A B

1. Ais the major product and it is a Cram
product.

2. A is the major product and it is anti-Cram
product.

3. B is the major product and it is a Cram
product.

4. B is the major product and it is anti-Cram
product.

124 far=Taf@a soiaror & fav a7 @ =
Fud ERe T ¥
O,
:i,o

oy By
/5:'-\\\ - - v

P P
A B
1. m-CPBA 39gFd 3 § TuUT B
AET 39T B
2. m-CPBA 39ged TRFHF § TUA
AT 3c9E B



3. aq. H;0,/NaOH 39T 3RS &
AT B H{ET 391G B

4. aq. H,0,/NaOH 3Tgercl JTAFHF §
AT A FTT 377G &

124. Which one of the following statements is true for
the following transformation?

o o
———————— +

A
A

1. Suitable reagent is m-CPBA and B is the
major product.

2. Suitable reagent is m-CPBA and A is the
major product.

3. Suitable reagent is ag. H,0,/NaOH and B is
the major product.

4. Suitable reagent is aq. H,0,/NaOH and A is
the major product.

125. farafaf@a @R s7 #F S grer
i § ’

/@O 1. Li, lig.NHg, +-BUOH
MeO 2. 10% aq. H,S04

HoN
HO3S
oo
HO

v 0
(o]

=N

40

125. The compound formed in the following reaction
sequence is

@ 1. Li, liq.NH5, t-BuOH
MeO 2. 10% aq. HySO4
HO;;Sj : i
. HyN
. HO3S
LN
HO
s
L0

126 BT P ¥ ¥ P aed A
afa-ga Mt &, 96 §

-

»

1.

58

-
X

126. Among the following compounds, the one which
has highest dipole moment is

L DC

563

ol

127. UV-Vis TIFeH & Us sEeiiags &l
A 275nm W A AT @ ARS §



ST

128. The major product formed in the following
reaction is

1. A
)\/ * Z No,
. ° " 2.TiCla, HCI
es

¥

L,
: /O N

.,
127. In the UV-Vis spectrum, a diterpenoid exhibited a
v 13
Amox @t 275 nm. The compound, among -the  129- T4 agﬁﬂm (8F9eE) “CNMR TIFH

choices given below, is _ # grslia 3E3Tal A qure & fAv greg @
ar fwerat i wEr FAw: @

SON

A

-

Hooc
2

HO

1. 3T U 35
2. 313 duT -
3. 99 94T &9

| 4. 9rg qUW IS
Hooc™

129. In the broad band decoupled BC NMR spectrum,
128.FFAfaf@a @A & a9 arar qAEY . the number of signals appearing for the two
3 % pyrenediols A and B, respectively, are

OH
|
7N, 2. TiCl,, HCI o 8@ O o
. A B

0 .
- 1T - 1. eight and eight
- 2. eight and sixteen
2.
/Qo 3. five and ten
- 4. five and eight
[ j/ 2

3

130. T FER AP & 'H NMR Regw
& s TH RT o

-« L
NH,

2

$/46 BJ/I13-1AH—8,
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§7.80(2H, d,/J=8Hz),6.80(2H,d,J=8Hz), 410 -
(2H,q,/=7.2Hz), 2.4 (3 H,s), 1.25 (3 H,t,J=7.2
Hz)

frfafaa # ¢ ug 9w ¥

) 131.

130. An organic compound exhibited the following 'y
NMR spectral data:

§7.80 (2 H, d,J =8 Hz), 6.80 (2 H, d, J = 8 Hz),
430 (2H,q,J=7.2 Hz); 24 (3H,s), 1.25 3 H, t, J
= 7.2 Hz). The compound, among the choices
given below, is - )

* o o ’
OMe
13159 &TRT KO, & T IR W o
| ETS3iiFERE § fRIFT G e A
ST & S B THERIHE Yl qQaTr
aar BIATRE §

/ Jio
2. COOH
' COOH
7 i “GOOH

0

o-Pinene on reaction with dilute alkaline KMnO,
produces a diol, which on further oxidation with
chromium trioxide gives product A, which

undergoes a positive haloform ; ‘test,. The:.

compound A'is

O
1.

2. COOH
COOH

~a7ﬁi
COOH

TateT B AR § e A e

‘ —

th/@ik ' B o »
D)‘\/ 132.%@%@3#@@@@%@:
MeOQ’ /@/‘C‘)\/\ - .

IS &1
0
Me
s ©
HNT N7 N
R
o)
Me< N ¢
N \
2. I
: H2N)§N N -
o R
HN
3. s >
. HNT NG N P
Me R
- 0O .
4. HNJ\/”:N\>
Me—HN)\\N N



132. The major product formed in the reaction of  133. The major product formed in the following

guanosine with one equivalent of methyl iodide is

reaction is

Me 9
/ CN
HN @‘{ e N
1 | N} j
HoN™ N7 y o
f O
Me~ N
N \)
2 I > 1.
HzN)\\N N
o R
2.
3 )\ >
1@
Me 3.
0
4 HN N
>
~Me-HN” "N” N 4
R
133.FfEd Iffhar 7 59 aren AT 13456 & FW 10% FAfsas & suieafa #
3G & H 2w v sedvegs 7 gegea @

@j“i e

afafrar c@rRT wIed g arerm fAHor &

H°¢

ph._o._N._J OH

IR
Ph’

1. Gly-Leu + toluene + carbon dioxide
2. Phe-Leu + toluene + carbon d.oxide
2. .
3. Phe-leu + benzyl alcohol + carbon
dioxide
s 4. Gly-teu + benzyl alcoho! + carbon
dioxide
134, Reaction of the Adipeptide, given below, with
4. . hydrogen in the presence of 10% palladium over

carbon, produces a mixture of



H 0]
thO\ﬂ/N ‘N OH
H
0] Ph )

1, Gly-Leu + toluene + carb;:,'n dioxide
2, Phe-Leu + toluene + carbon dioxide
3. Phe-leu +  benzyl alcohol + carbon

dioxide ’
4, Gly-leu +  benzyl alcohol + carbon

dioxide

13530 A 3- AR ms%a’r%aﬂ?rha?ﬁﬁa?r
¥ fov wdifer sowa afeds §

HO Me

v Qe Y
o OH o
OH
OH
s (O
2 Meooc’K(O"OM"
HO'

OH

135. Among the following, the most suitable reagent
for carrying out resolution of racemic 3-
methylcyclohexanone is

HO . Me

C AL
" [0}
~on B
OH
' coome 4 () )
2, Meooc/\/ Me
HO

136.ﬁmﬁﬁaa®WMﬁ§@mﬁx
TFATY H AT §

@\/ + (COOEY),
NO.

2

NaOEt .~ X Zn /AQOH= v

’ ©/OH HNO;, (70%)
. —_—
. QOH

44

N" 70
H
o]
3 Xis T Yis o]
Q\)‘\{Et* N
COOEt
4.. Xis E;(“\(Ef . Yis Qj'/

136 In the following reaction sequence, structures
of the major products X and Y are

@\/ + (COOEN, NaOEt ' y _Zn/AcOH
NO, ) _

COO Et

, _ o .
2 Xis mooa Yis ©\/I
NO i} )

o} -0

[

o COOEt -
4, Xis OEt Yis
NO,

137.Hﬁmmmwﬁanmv

OH
Poar O e o
ON (80%) “90%  AcHN

(90%) HoN

2 / Tz /

Cr e O =2 OO
“NO,  (90%) NHy  (90%) NHAC

{25%)
aF BT ¥ p -FEEERER AR au° o-

HECIE R AT [ #ﬁwaﬁrgﬁr
wiftaar § waer, oReTr

1.57 3R 20%
2. 57 3 68%
3. 83 "3 68%
4. 83 3T 20%

1.
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137. Consider the following reaction sequence: F OH
| 1 “g{ MeJ&H
. OH . and
l A0 f H H Me H
(00w HzN/©/ Tg0%) . AcHN H OH
©/ O tino, (7°’°
O st OH  ac0 O F OH
(:[Noz (90%) (:[NH2 (90%) C[NHAc H H Me OH
@ 2. and
H H H Me
F H
The overall vyield for the formation of p- £ OH
hydroxyacetanilide and o-hydroxyacetanilides H H H/\@f}H
. " N 3‘ :
from phenol, respectively, are approximately H ;@H and Me H
F Me
1. 57 and 20%
F Me
2. 57 and 68% 4 H/Q;{ ) HJ&OH
. an
H H H OH
3. 83 and 68% H Me
4. 83 and 20%

138. 1, 2-STEFEEIRICAT AT dl-2, 3598 Srgaifer

¥ gaifas T gwqor §
F OH
1 H}$[F Me/\gﬂH
. and
Me H
H H H OH
F OH
H H Me OH
2. and
H H H Me
F H
E OH
B T
3.
H PR LY H
F Me
F Me
H/@f H OH
4,
H ~ and H OH
H Me
138. The most stable conformations of 1,2-

difluoroethane and dI-2,3-butanediol are

$/46 BJ/13-1AH—T7A

139. p-TSA T IR AT AT 39RRAURY #F (5)-

1,2,4-57¢T grg3iier it Solfosgres @
AT I W Eit) 3?qraA ﬁmar %l Aaﬁr
CEETE
1. Ho/\g/\
OYO
Ph
2 HO Y ™Y
, 0._0
Ph
3. 3
o)
Ph
~~0
4. Ph\‘
139. Reaction of (S)-1,2,4-butanetriol with

benzaldehyde in the presence of a catalytic
amount of p-TSA furnished the major product A.
The structure of A is
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ol
e
o

o
141@!‘«!‘?!1%1‘@?f3#3?‘@'741T 3?7 oY e T

' Ph
0/\/\/OH
0 |
_ ‘ e ¥
i _OH
1. NaH, CS;, Mel .
2 200°C
1.

141. The major product formed in the following

reaction is

? . ,\\OH .
_1.NaH, CSp, Mel
2 200°C R
130. The major product formed in the following
reaction is - : '
KH/THF
$/46 BJA13-1AH—TB
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143.ﬁma3mﬁmm§@
39E &

hv, ELO

143. The major product formed in the following

4 - o ' reaction is
\OH
. ) _ hv, 5,0
142, The major product formed in the following —_—
reaction is
N, ‘ 1.
o O 1.hv,aq. THF

4.

.
B
2 s | = (L0
| )
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144.fFfat@a wfRfrar s 7 wfAfear $r g
ATAT AET 31G BH Tgafaiw

1. Ais hv
2. Ais hy
3. AisA
4, Ais A

Bis

Bis

i O3; Me;S

2. PhP=CHCOOEt
~ (excess)

lCiCOOEt
COOEt
COOEt
COOEt
II COOEt
COOEt
COOEt
COOEt

\/

\/

144. Predict the condition A and the structure of the
‘major product B in the following sequence.

1. YT G a2 FH FlT-Ueedr aur
a7 fEa-eed|

2. A g H HlF-UeeY, T JHrr
wWEfas F Bl

3. i g2 #F @iA- Vel qur e
wrafas § FiA- el | |

4. YR [WAfE gar & f39- Ieed aur
ardfr e & fB3E- deel |

145. The most appropriate mode of cyclisation in the
following transformation is

O——’CIE

S

1. con-rotatory in photocherr)ical;k. “and
dis-rotatory in thermal conditions. .

2. con-rotatory in thermal; and dIS rotatory in
B photochemlcalcondltlons

P A Eﬁ i. O3, Me,S
\/\/\

1. Ais hv
2. Ais hv
3. Aio A
4, Ais A

Bis

Bis

2. PhyP=CHCOOEt

(excess)

j/\:/\ COOEt
COOEt

COOEt

COOEt
I/V\COOEt
COOEt
"~ “COOEt
__COOEt

/

\

\ /

145 BrrTaflre SUrROT 3 TRT FT AR

|

=

3. con-rotatory in thermal; and con-rotatory in
photochemical conditions d

4. dis-rotatory in photochemical; and: dis- rotatory
in thermal conditions




