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11.

12.

AT

Y7 foT @I AFT AT & 1§ e YRadr 7 v @ darenvg (20 9T 'A'H + 50 97T
'B'+ 75 917 'C' ) ggct fdpey o1 (MCQ)Ry 77 & | aimger 917 'A' F ¥ Sferepad 15
v v 'B' # 35 gear @y 9 'C' F 9 25 e @ Faw o7 & | Ifa FEiRa & siee
ge7l @ Fad¥ QU 77 af @acr 977 'A' 3 15,977 'B' W35 @y 977 'C' 9 25 yser Saw) Bl
STra @ gt |

LT3 I GFF ST W a7 47 & | YT ST TN 3 Bw BT 919 foreg W s
a8 wid Aifory & giaar 4 gt g¥ 3iv wel & g @8] W ec—we T8 & 1 9] v & ar
T glaoficley & Sl HIS @I gRAFT georT T f1deT HY GHd & | I ave ¥
@W?Gﬁvmaﬁ%ﬁm o | 39 gRa®T § Y% B PN @ [y SfaRad g1
T & |

TR Ty 9F3F @ YO 1 7 QY 7TV /7 9¥ 397 Yol 79N, AH 7T 3 gV
gRaaT @1 AP [T, 7o &1 19T e 4l 3avy dY |

39 YA YRR, I YAH H W 9% AT wls, YRawT Hie 3R dw Hle °
Helia wgfaa gal & oI §iq 47 ¥ 3aeg HIAT #¥/ I5 T A qerl @1 e &
& 95 SRR, Tk YAF 4 _RY TU FREr o7 [ G @ aT &), U6 T Hed 9T
»rgeY faqvol @1 §e a¥im @ sigfed TeT dv YR, forad fdd: @l &1, forad
3YHT LT3R, X YA B dighd o wfAe & s aadl § |

9T 'A' e 4B F 3Em T @ 2 81 'C' F g FET 4 3% BT & | FdP AT Iaw
BT FUTHE Tl 25 % B &8 9 1397 ST |

YT g @ AH GR @569 [T IT & | 579 H »ad @ Awew 8 We 3pEr wakow
BOT" & | JF®F YE® I @7 6l IPET WA 57 gail &/

Tl Y §Y AT ST a¥iel P TN HRG §Y GIY ST drel Gl @1 g9 Sk

37 YTdT G @ o7y S SENTIT o AT & |

gerff @l Scav a7 ¥ g @ SR BE! S o H el feraer ey |

HTReICY BT IYINT B B AT T &

g wHIfT 9% % A fAfsa ®©nT @ OMR S@v Y99 &l [Hiord @ | sioficey &

7o OMR 9 7@ GiT7 @ I99rd 31T s9b1 dia-cle giifofd & o aad &/
8t Arga,/ IEor & 9 H [N 819,/ U 5T OY SIS bR FHIOG 8T |
el g¥le B QY Al a@ §o+ arel geleneff & & u¥lenm gRaer \rer o ST $l
srpafa & et |

spreff grT w1 T TSN Bt a@a dear § 1
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LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Element Symbol Atomic Atomic Element Symbol Atomic Atomic

Number Weight Number Weight
Actinium Ac 89 (227) Mercury Hg 80 200.59
Aluminium Al 13 26.98 Molybdenum Mo 42 95.94
Americium Am 95 (243) Neodymium Nd 60 144.24
Antimony Sb 51 121.75 Neon Ne 10 20.183
Argon Ar 18 39.948 Neptunium Np 93 (237)
Arsenic As 33 74.92 Nickel Ni 28 58.71
Astatine At 85 (210) Nlobium Nb 41 9291
Barium Ba 56 137.34 Nitrogen N 7 14.007
Berkelium Bk 97 (249) Nobelium No 102 (253)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxygen (0] 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.909 Phosphorus P 15 30.974
Cadmium Cd 48 112.40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium Pu 94 (242)
Californium Cf 98 (251) Polonium Po 84 (210)
Carbon C 6 12.011 Potassium K 19 39.102
Cerium Ce 58 140.12 Praseodymium Pr 59 140.91
Cesium Cs 55 13291 Promethium Pm 61 (147)
Chlorine Cl 17 35453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co 27 58.93 Radon Rn 86 (222)
Copper Cu 29 63.54 Rhenium Re 75 186.23
Curium Cm 96 247) Rhodium Rh 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 37 85.47
Einsteinium Es 99 (254) Ruthenium Ru 44 101.1
Erbium Er 68 167.26 Samarium Sm 62 150.35
Europium Eu 63 151.96 Scandium Sc 21 44.96
Fermium Fm 100 (253) Selenium Se 34 78.96
Fluorine F 9 19.00 Silicon Si 14 28.09
Francium Fr 87 (223) Silver Ag 47 107.870
Gadolinium Gd 64 157.25 Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 72.59 Sulfur S 16 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.95
Hafnium Hf 72 178.49 Technetium Tc 43 99)
Helium He 2 4.003 Tellurium Te 52 127.60
Holmium Ho 67 164.93 Terbium Tb 65 158.92
Hydrogen H 1 1.0080 Thallium Tl 81 204.37
Indium In 49 114.82 Thorium Th 90 232.04
Todine 1 53 126.90 Thulium Tm 69 168.93
Iridium Ir 77 192.2 Tin Sn 50 118.69
Iron Fe 26 55.85 Titanium Ti 22 47.90
Krypton Kr 36 83.80 Tungsten w 74 183.85
Lanthanum La 57 138.91 Uranium U 92 238.03
Lawrencium Lr 103 (257) Vanadium \'% 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium Li 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 71 174.97 Yttrium Y 39 88.91
Magnesium Mg 12 24312 Zinc Zn 30 65.37
Manganese Mn 25 54.94 Zirconium Zr 40 91.22
Mendelevium Md 101 (256)

*Based on mass of C'? at 12.000... . The ratio of these weights of those on the order chemical scale (in which oxygen of natural
isotopic composition was assigned a mass of 16.0000...)is 1.000050. (Values in parentheses represent the most stable known
isotopes)
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SoldreTel ohl ST HTe 9.11 x 1073kg
e faadres 6.63 X 1073 sec
Folerclel T 37Tl 1.6 x 107°¢
AT g 1.38 x 10~2%] /K
U1 FT ST 3.0 X 108m/sec
1.6 X 1071

1.67 X 107%7kg

6.67 X 10" Nm2 kg2

g 1.097 x 107m™1
HTERTET T 6.023 x 10%*mole 1

8.854 x 10712 pm™1
4w x 1077 Hm™1

AR 39 Saais 8.314/K "'mole~?
USEFUL FUNDAMAENTAL CONSTANTS

Mass of electron 9.11 X 10 31kg

Planck's constant 6.63 x 10734 sec

Charge of electron 1.6 x 107°¢C

Boltzmann constant 1.38 x 10~2%] /K

Velocity of Light 3.0 X 10°m/sec

1.6 x 10719

1.67 X 107%"kg

6.67 X 10711 Nm2 kg2

Rydberg constant 1.097 x 107m™*

Avogadro's number 6.022 X 10%mole™

8.854 x 10~12Fm™1
47 x 107" Hm™?
Molar Gas constant 8.314/K mole™!



#T \PART 'A'

AREE & ot T TN T JUr g9 st
7O e F B fear et ¥ dde a
& It gy #F o on, cHeE AfY & 3iew
W%mgm%ﬂaﬁsr—mﬁiﬂw

1. X 2. T

3. 10 4. IX

“The clue is hidden in this statement”, read the
note handed to Sherlock by Moriarty, who hid
the stolen treasure in one of the ten pillars.

Which pillar is it?
1. X 2. 1II
3. 1 4. IX

AW for orearget T AT HONfSEAT AT
s, fewelr aon Aets I FRhfoT T ar
B U9 5 3 § hael TehdT & Ganreaar
zfrarrﬁfla'g“m 21 WTEATIR HEEE TS A,
27 feeei dansdr & Far 30 deiS oy H
SIEES gul Eear dur deaAg Hasdr A
anﬁasﬁﬁaﬁquaﬁaﬁrgﬁrﬁww

ofT?
1. 18

2. 24

3. 26

4 mﬂa——crﬁmﬁ T Udr &l oeraT o
HeheT|

Suppose three meetings of a group of
professors were arranged in Mumbai, Delhi
and Chennai. Each professor of the group
attended exactly two meetings. 21 professors
attended Mumbai meeting, 27 attended Delhi
meeting and 30 attended Chennai meeting.
How many of them attended both the Chennai
and Delhi meetings?

1. 18

2. 24

3. 26

4. Cannot be found from the above
information

A & Rl I & ghe, foem Ree &
AR & Uhs S dT WiAkar 0.1 &1 afg
P aFd War e BT 4 SR amar war
g, dr g It & SN0 38F Uhs ST hT
mm@?ﬁ:

1. 1-(0.9)* 2. (1-0.9)*
3. 1-(1-0.9)* 4. 0.9*

The probability that a ticketless traveler is
caught during a trip is 0.1. If the traveler
makes 4 trips , the probability that he/she will
be caught during at least one of the trips is:

1. 1-0.9) 2. (1-0.9)*
3. 1-(1-0.9) 4. (0.9

gulier ardr &t figal w FerH @ 3ew fFew
aur f&E o & e et R e
s & U 87 O F7 fhaa W @i
T HTERTRAT §?

1. '3 2. 4
3. 5 4. 6
L] L] L
. - -
L ] L] L ]

The minimum number of straight lines
required to connect the nine points above
without lifting the pen or retracing is

1. 3 2. 4

3. 5 4. 6

T FTHE Ol & Had e @t & ar fav
ABEl AT BF & g & Udg W e I
T TATH TS T &7

1. V3 2. 142

3. V5 4. 3

Let A, B be the ends of the longest diagonal of
the unit cube. The length of the shortest path
from A to B along the surface is

1. V3 2. 1++2
3. V5 4. 3

e 3@ AR aerdAe Hig A formr I
ar 39 §ET 7 fhdel grIETAd ek g
1. d= 2. BE

3. &g 4. A&



How many digits are there in 3'° when it is
expressed in the decimal form?

1. Three 2. Six

3. Seven 4. Eight

x-y feidersh AT 9T HiEm =T UFH Fed
3EAH ¥ ASRAT &, x JAT y Y A W
TFAST AL 8 3 7 & Sfar waar g1 59

Foa ¥ g & forderian &
1. (8,7) 2. (-8,7)
3. (-4,3.5) 4. (4,3.5)

A circle drawn in the x-y coordinate plane
passes through the origin and has chords of
lengths 8 units and 7 units on the x and y axes,
respectively. The coordinates of its centre are
1. 8,7 2. (8,7
3. (-4,3.5) 4. (4,3.5)

forg 3 G AR Uk g9 & 3iET quUr @I
Ueh-Ush ot Fel1al IT &1 e Jed & &

3 3T e & &AheT HT U FAT & 2

1. V2 2. 2
3. 2V2 4. J3/2

There is an inner circle and an outer circle
around a square. What is the ratio of the area
of the outer circle to that of the inner circle?

1. V2 2. 2
3. 242 4. J3/2

v By & 9 &7 ey 39 & fRen &
=T ¥ 20% BT g e s oamedr FEE
a® @ s Bwr aam g Fremw & @
37Tl T &Y 3Tl § 37efOre &

1 V10 — 49 2 10 -9
R ) ! 9-8
102 — g2 103 — 93

3. 4.

9—8 o3 — g3

10.

10.

11.

11.

12.

The base diameter of a glass is 20% smaller
than the diameter at the rim. The glass is
filled to half the height. The ratio of empty to
filled volume of the glass is

1 V10 -9 2 10-9
T V9-v8 ’ 9-8
10% — 92 103 — 97
3. 4, —
9-8 93 — g3

U gufgar o @I Uh dgeahR T WY
FAT ST @I &1 w T 3ftwa Bear 109
g, dur ufgdt & dra FT wHAT vE A g
S o & afgdl qanr aiid gt # 3w &

1. 0 2. 10
3. & 4, 2w

A wheel barrow with unit spacing between its
wheels is pushed along a semi-circular path of
mean radius 10. The difference between
distances covered by the inner and outer
wheels is

1. 0 2. 10

3. 1 4. 2m

e d =1 T80, r= 1 BT, TT g =1 AT AT
AN, af T F ¥ wia-ar Ter &2
(100 IS = Uk oF HIUT)
1. cosd<cosr<cosg
cosr<cosg<cosd

2.
3. cosr<cosd<cosg
4. cosg<cosd<cosr

Write d =1 degree, r = 1 radian and g = 1 grad.
Then which of the following is true?

(100 grad = a right angle)

1. cosd<cosr<cosg

2. cosr<cosg<cosd

3. cosr<cosd<cosg

4, cosg<cosd<cosr

U fashdl Ui 100 T FT Hed el
dISit &1 {1 Sedl &1 Ugel 3G Heledl H
O Fex fa® T@r S1ar &, Jur S &
TN HE=AT # Ge & ST &1 BT K R F
faha FAed dgel NS HEAT &1 3T &l &
Herel Toreht €3t 1 dear g 8| IfE @8
el & 3d H 20% FAHT TG § A gE

S HeA F oo g 27 &2
1. 122 2. 144
3. 150 4. 160



12.

13.

13.

14.

14.

15.

A vendor sells articles having a cost price of
Rs.100 each. He sells these articles at a
premium price during first eight months, and
at a sale price, which is half of the premium
price, during next four months. He makes a
net profit of 20% at the end of the year.
Assuming that equal numbers of articles are
sold each month, what is the premium price of
the article?

1. 122 2. 144

3. 150 4. 160

Ul A IF F AT TFER STl T

ThRATH ol ¢

1. 3T WE AT @ Hehal

2. hadl UH g UeN & He" H Tel &

3. T ¥ A geul F T@Er g Tear &
4. forel SEEITESN e & g1 Wb B

The statement: “The father of my son is the

only child of vour parents”

1. can never be true

2. is true in only one type of relation

3. can be true for more than one type of
relations

4. can be true only in a polygamous family

Wwaﬁmaﬁa‘fﬁsﬁm
Zehel T ITERTFAT &, F &5 SPE M0
ﬁ@lag@ﬁﬁmﬁa‘gﬁm%?

1. 9gHaT (6-gon) 2. 37C #of (8-gon)

3. G 8l (10-gon) 4. aarGRreat (12-gon)

One is required to tile a plane with congruent
regular polygons. With which of the following
polygons is this possible?

1. 6-gon 2.
3. 10-gon 4.

8-gon
12-gon

SR S & Al godl R SH TR T
&, o 5 307 & &t & v wes
o a9 T

8 god & 3a 50 feigait 1 Ao
far s &1 @it g9a foeg-garelt & S
T gl ®T it deal 56 THR fgwam

15.

16.

16.

1.3 2. &
C c
(] (]
- = |
o o
(] (0]
1 S
[N - [N, -
Distance Distance
o> >
3 (&) 4 Q
C c
(] (]
e} -
o o
(O] (O]
| . | .
w - . =
Distance Distance

Three circles of equal diameters are placed
such that their centres make an equilateral
triangle as in the figure

Within each circle, 50 points are randomly
scattered. ~ The frequency distribution of
distances between all possible pairs of points
will look as

1.0 2. &
c
[} [
= ) =
o o
(] (]
— —
[F - . -
Distance Distance
i - e
o 4 Q
[ oo et
()] (]
= | -
o o
<] (]
S —
w T w T
Distance Distance

AR & IUTRCTEY Ul # AR &l 31da-

AS F FEAT 7 gaqS El TH BT TISEIHIOT AT

e #iq ¥ Qe o & gehar &2

1. 39 a1 e AT # 9relr &7 gl

2. AT T el F FGTT H Tl

3. gt & forv 8 R Wt & 3w il
HT FaT|

4. 3T arel @ifyer & #@taw 7 St 7
AeFATH TEROT &l

Most Indian tropical fruit trees produce fruits

in April-May. The best possible explanation

for this is

1. optimum water availability for fruit
production.



17.

17.

18.

18.

19.

19.

2. the heat allows quicker ripening of fruit.

3. animals have no other source of food in
summer.

4. the impending monsoon provides
optimum conditions for propagation.

U ool aaleersel (12-gon) & fawmoil

& &
1. 66 2. 54
3. 55 4. 60

GENT STUDENTS CAUSE LITTLE
HEART BURNS

STUDENTS ARE INTELLIGENT BUT
PROBLEM IS NOT SOLVABLE
THIS PROBLEM IS UNSOLVABLE
BY ANY STUDENT

THIS PROBLEM IS SOLVABLE BY
INTELLIGENT STUDENTS

20. oYAT HEAT &

The number of diagonals of a convex

deodecagon (12-gon) is
1. 66 2. 54
3. 55 4. 60

ST, siel 4T &Y {1 & A did gad a1
et 3 &1 TR off Bed F 1 3 ol T
ST &, Ton fesd @1 3T 9 @1 @7 e 8l

U &ta & forger v &9
1.1 2. 2
3.3 4. 4

Three boxes are coloured red, blue and green
and so are three balls. In how many ways can
one put the balls one in each box such that no
ball goes into the box of its own colour?

1. 1 2. 2

3. 3 4. 4

FT arde HY

A
Fual 8 4l g
a oA s g
R
4 3 3P Wb g

gy faemfEat & 3 s &
AT faeamdt w5 8T el

S THEAT FT gl JieAE faeardat wr
& fier gwar g

L b

Decode

21.

HmCo =0
zZmz—wnm
—“rmT vz
<WH®nOH
WO ®TEW»
MW < -
= Zmgc

et 1 gHETar & arhd £ 21.

-19 2. -5
9 4. -9
4T \PART 'B'

HISSIHRIH Pys, TUT ARNTAIET & 39 U
&, S

1. Woshlel T HTFHRITT JTUT O, T HIEOT|
2. O, YNEga T O, HT HIET|

3. O, HIET TUT Teldglad i |

4. TOIFCH HRNIX JAT 0, T IRFE|

The biological functions of cytochrome Pys,
and myoglobin are, respectively

1. oxidation of alkene and O, storage

2. O, transport and O, storage

3. O, storage and electron carrier

4. electron carrier and O, transport



22,

22,

23.

23.

24.

24.

25.

S E-SIA el &

1 & e 3R 3feTgrehi |
2. WEE 3R wfdgred|

3. O, URATEH 3R IegFan|
4. e dar @ AR iR

Deoxy-hemocyanin is

1. heme protein and paramagnetic
2. colorless and diamagnetic

3. O, transporter and paramagnetic
4. blue colored and diamagnetic

[CrO,*, [MnO,] > T [FeO,)* &I
TFORIT & AT 59 i T e

FdT &, IE B

[CrO4]*” < [MnO,]* < [FeO4]*
[FeO,]*” < [MnO,]* < [CrO4]*
[MnO,]* < [FeO,]* < [CrO,*
[CrO4]* < [FeO,4]* < [MnO4*

L=

The oxidizing power of [CrO4)*, [MnO,]*,
and [FeO4]* follows the order

1. [CrO4* < [MnO.]* < [FeO4*

2. [FeO4]* < [MnO4]* < [CrO4]*

3. [MnO,)* < [FeO,]* < [CrO,*

4. [CrO4* < [FeO4]* < [MnO4*

fonecer & ieed & 3eER Towfeiaa #
¥ 31 Hper AT @ afgaaw o fow
tee (TETT ohadel) ST AT THTA &

(A) [CoFel™,

(B) [IrClg]™,
(C) [Fe(H,0)q]™,

1. AJdUB 2. BaurC
3. AdATC 4. AB,dHTC

Using crystal field theory, identify from the
following complex ions that shows same [l
(spin only) values

(A) [CoRgl™, (B) [IrClsl*. (C) [Fe(H,0)sl*,
1. AandB 2. BandC

3. AandC 4. A,B,and C

[W(’-CsHs)(u-C)(CO),], H W-W 37Taees

Ffe &
1. &= 2. @
3. U<k 4. Q]F’-T

25.

26.

26.

217.

27.

28.

28.

The W-W bond order in [W(nS—C5H5)(p—

CDH(CO),], is
1. three 2. two
3. one 4. zero

[Mn(H,0)]** & Mn-O 3a= oams3i &

ToIT WET Faa §

1. eft 3oy GAE &

2. TR e gAY ar T ueT &k

3. @ 3TEey guEy dn T araer 4§

4.  [MnO,]” & Mn-O 3= 6T 3798 T8
g &

The correct statement for Mn—O bond

lengths in [Mn(HZO)G]

1. All bonds are equal

2. Four bonds are longer than two others

3.  Two bonds are longer than four others

4. ~ They are shorter than the Mn—O bond in
[MnO4]”

[Fe(’-CsHs)(CH;)(CO),] T PMes, &
fARRAT F 3caea Eirc) FeIEdr &
[Fe(m’-CsHs)(CH;)(CO)»(PMe3)]
[Fe(n’-CsHs)(COCH;)(CO)]
[Fe(n’-CsHs)(CH;)(CO),]
[Fe(n’-CsHs)(COCH;)(CO)(PMe 5)]

Ll e

For the reaction of [Fe(n5—C5H5)(CH3)(CO)2]
with PMe;, the main intermediate is
[Fe(n’-CsHs)(CH;3)(CO),(PMe3)]

2. [Fe(n’™-CsHs)(COCH;)(CO)]

3. [Fe(n’-CsHs)(CH3)(CO),]

4.  [Fe(n’-CsHs)(COCH;)(CO)(PMe 3)]

—

HRATA(D) & NERIA STERAC T 3eTATTT
# oF Bl H FIdk TAET FG § T,
el 3MAA R ITIhA®R HA H dgaria |
(phen = 1,10-phenathroline)

1. [Fe(phen);]** T [Fe(phen)s]**

2. [Fe(phen);]** YT [Fe(phen);]*
3. [Fe(CN)]* TT [Fe(CN)el*
4.  [Fe(CN)s]©™ 2T [Fe(CN)¢l*

Identify the complex ions in sequential order
when ferroin is used as an indicator in the
titration of iron(Il) with potassium dichro-
mate. (phen = 1,10-phenathroline)

1. [Fe(phen);]** and [Fe(phen);]**

2. [Fe(phen);]** and [Fe(phen);]**



29.

29.

30.

30.

31.

31.

32.

10

3. [Fe(CN)¢]* and [Fe(CN)¢]>
4. [Fe(CN)e] and [Fe(CN)e]*

XeF, T XeO,F, T T¥TaT &, HaA:
1. dfea, m

2. Tk, FFraaaeT
3. X, dFe
4. dferd, depelt

The structures of XeF, and XeO,F,
respectively are

1. bent, tetrahedral

2. linear, square planar

3. linear, see-saw

4. Dbent, see-saw

frafafEa & @ fradr foga arfa gredhr

areet & &

A. Telagld; B.WIcI, C. uﬂ\glo-l

T 3 B

1. A diarB 2. B d4ar C

3. A d9U1 C 4. A B @r C

Spin motion of which of the following gives
magnetic moment

A. Electron; B. Proton; C. Neutron
Correct answer is

1. AandB 2. BandC

3. AandC 4. A,Band C

FeAAT F AT FET FeaX Bl

1. Ig faegd-svees & Hag Al w
e &1

2. & Udh YN I dlecaiifAfT &l
g M F AE 9w oamaia g

4. SHH T TUNcHT FOFCIs &l
AT A § |

Correct statement for coulometry is

1. itis based on Faraday’s law of
electrolysis

2. itis a type of voltammetry

3. itis based on Ohm’s law

4. ituses ion selective electrode

ST BISEIEST & folv §odcg 33adl 96
FT HaT A £l

. BsHo<BgH;o < BjoHy4
BioH4 < BsHg < BgHj
BeHjo < BigH4 < BsHog
BoH4 <BgHp < BsHyg

B

32.

33.

33.

34.

34.

35.

35.

The order of increasing Brgnsted acidity for
boron hydrides is

1. BsHo<BeH;o <BjoHy4

2. BjoHys <BsHy < BgHjg

3. BgHjp< BjgHj4 < BsHy

4. BjoHis <BgsHjo < BsHog

farafaf@a il & ¥ fomer fow wadr
TXTAT 3TROT gRITeT Weanfaig &, a8 &

A. [NiCL,]* (TTSHETh),

B. IF, (FOEHITE GIaTuNITHS),

C. [COFg]* (3TSeHhaTehIa),

D. Fe(CO)s (Raaetarar giafmias

1. B d4T C 2. BdAT D

3, Cd™T D 4. AQAT D

Among the following, species expected to
show fluxional behaviour are

A. [NiCl,]* (tetrahedral),

B. IF; (pentagonal bipyramidal),

C. [CoFs]™" (octahedral),

D. Fe(CO)s (trigonal bipyramidal)

1. BandC 2. BandD
3. CandD 4. AandD

[SigOy5]'>” H Tl T gl T 3UTeUd
HYF v TISHAD! T TEIT &, HAT:
1. 6 ddT6 2. 12 Jd4T 6
3. 12 97 12 4. 6 J4T 12

The ring size and the number of linked
tetrahedra present in [SigOs] 12 are,
respectively,

1. 6and6 2.
3. 12and 12 4.

12 and 6
6 and 12

U] C;0, AT T YR &1 58 ik o
1. 4c JUT 47376 &1

2. 3cdUT2n & &l

3. 26TUT3 &Y gl

4. 3 cdUT4n & &

The molecule C;0, has a linear structure.
This compound has

1. 4 oand 4 mbonds

2. 3 cand 2 mbonds

3. 2 ocand 3 mbonds

4. 3 oand 4 mbonds
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36, Pl gt 3 § frwet afes L E%CHO E%COC'
B 3O § O 3T &2
1 Eu, Yb 2 Sm, Tm

3. Gd Lu 4. Nd. Ho Q: CI
3. 4,

36. The metallic radii are abnormally high for
which of the following pairs?
1. Eu, YDb 2. Sm, Tm

3. Gd,Lu 4. Nd, Ho ) ) )
38. The major product formed in the following

reaction is

37. Arataag Tt & 4 g vafeeaiast =
cocl
Afganfee (DMSC))2

OH
Br, H Br. CHs Q_/ -60 °C to 0 °C

H.C HAC
Ot MO 1 :
5 ey AT : CHO . cocl
A B
Br, H Br, CHy 3 [\> 4 Q_/Cl
H.Co - H.Co -
O P, MO c
Br H H Br
C D

39. Torafafa sifafear # Scded H&T 300G 21

1. Ad B 2. ATUT C

3. Ba=mT D 4, CT=TD NaOMe
Br Br

Et,0

O

37. Identify two enantiomers among the following

compounds.
1. 5 Br 2. }

Br,’ H Br,/ CH3
H3C ' Hs;C ’
3 §(<CH3 3 H ></Br
H Br Br H 3. )\Vcone 4. MeO,C
A B
Br,, H Br,, CH3
HaCc™cH Hsc\('(H 39. The major product formed in the following
BF H 8 H Br reaction is
Cc D
NaOMe
. AandB 2. AandC Br Br Et,0
3. BandD 4. CandD @)
o)
38. fewfaf@a sifaifsrar & 3cueet HET 3cug 1 j/v 2
' Br '
gl
(cocl),

: OH
DMSO 3. )\/C02Me 4. M602C></Br

-60°Cto 0 °C
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40. TTag 3T & 3c9eT #ET 3cuE 41. The major product formed in the following
2 reaction is
gl
1. n-BuzSnH
Bno\xﬁ Rhy(OAc); OEt AIBN
N CH,Cl, o) PhH, 80 °C
o reflux 2. Jones reagent

° 0
’)/\fo 2. #\Ph
o
0} o)
ﬂ * %
e} Ph

40. The major product formed in the following
reaction is

e

f?”\( 4, &OJ{)

\>§(\ _ Rhy(OAc), 42. AT @Rt & geg soue A T
CH20|2 B g:|
reflux
- 180 °C
%/\k ’R_\Ph 6.0 — A
N7
© AN
PN
o) 0
o
7[& 4. %/\\C
@ 160 °C
o} Ph S . - B
\N\\ .
AN
PN

41. ﬁmﬁ@aa@ﬁmﬁmg&rm

1. n-Bu3SnH

OFt AIBN
o§ PhH, 80 °C 2. A= _®_< B= _C><

2. Jones reagent




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

[o}
@b 180 °C A
N

43. CuSO, dUT H,S0, & I D-H+ATH (D-Mannose)

w1 vdeleT & geTarEe &aT &1

HO— oH
HO o)
HO
OH

D-mannose

13

43. D-Mannose upon refluxing in acetone with
CuSO, and H,SO, gives

HO OH
HO (e}
HO
OH
D-mannose

/l?o ol
1. Q&B\H

OH

21X
NS
@
OH
4.

xw

44. (2EAZ6E)-SHICSeaT hi TehTel T oieh
AR & 39w {TY 39S &

N ©/\/ N C(\/

~ ~—
3. 4.

v

44. The major product formed by photochemical
reaction of (2E,4Z,6F)-decatriene is

. ©/\/ 5 C(\/
—— —
3. 4.



45. ataf@a sfafear & fow a8y s &)

o
Ny
A=
1.
COZMG
2. A=
CO,Me
CO,Me
A=
3 J
A=
4. /
OMe

MeOH
hv

A

R wfEfear FEE
wegadl & ganm
3IEid &

3R fAfFar AEde
ALgadf & ganT
aaia &

AR sfafear St
YRRl 99 gaNT
3T g &

3R afAfrar After
YRR-1 T ganT
3T gdr &

45. The correct statement about the following

reaction is that

O  MeOH

N,

—_
>
I

hv

and the reaction
proceeds through
carbene intermediate

CO,Me

and the reaction
proceeds through
nitrene intermediate

CO,Me

46.

46.

and the reaction

3 A= proceeds through
/ Norrish type Il path
and the reaction
4. A= proceeds through
Norrish type | path
OMe

A/ f&r I 'H NMR 31fsf & Forg Iifdes
Hr T E

'H NMR (DMSO-dg): 8 7.75 (dd, J = 8.8, 2.4 Hz,
1H), 7.58 (d, J =2.4 Hz, 1H), 6.70 (d, J = 8.8 Hz,
1H), 6.50 (broad s, 2H), 3.80 (s, 3H).

NO, NO,
OMe
1. 2.
OMe
NH, NH,
NO, NO,
OMe (0] Me
Ol ¢ LAY
(e}
NH, H,N

The structure of the compound that matches
the "H NMR data given below is

"H NMR (DMSO-dq): 8 7.75 (dd, J = 8.8, 2.4
Hz, 1H), 7.58 (d, J = 2.4 Hz, 1H), 6.70 (d, J =
8.8 Hz, 1H), 6.50 (broad s, 2H), 3.80 (s, 3H).

NO, NO,
OMe
1. 2.
OMe
NH, NH;
NO, NO,

OMe
3.
NH,
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47. Toos OvTer 9T sEitee f7 dd yEa 48. The number of chemical shift non-equivalent
protons expected in 'H NMR spectrum of ci-
I W e 8, 98 e pinene is
FAH A e B
O
P. Ezf X. 1750 cm’™!
0
a-pinene
7 1. 7 2. 8
-1 . .
Q. E/fo Y. 1770 cm 3 9 410
\
0 49. 12 FEFERIGAT & A TFCH H, m/z AT
R. E/fo Z. 1800 cm™* 98, 100 @41 102 9¥ 39Ad RIERT &7 aratar
3O g1 |
1. 3:1:1 2. 9:6:1
. P-Y,QZRX 2. PY,Q-X,RZ 3. 1:1:2 4. 1:2:1
P-Z, Q-Y,R-X 4. P-X,Q-Z,R-Y
49. In the mass spectrum of 1,2-dichloroethane,
47. Correctly matched structure and carbonyl approximate ratio of peaks at m/z values 98,
stretching frequency set is 100, 102 will be
Column A Column B 1. 3:1:1 2. 9:6:1
0 3. 1:1:2 4, 1:2:1
-1
P. iﬁo X. | 1750cm 50. fotferie 3ifafRar # Sedes AT 3cumg
gl
(0]

Q. ﬁo Y.| 1770 cm’ CF3 Ph,O
~ CO,Me reflux
. x
N~ >Cco,Me
R. Z. 1 ! !
Ezfo 800 cm &

CF5
1. P-Y,Q-Z, R-X 2. P-Y,Q-X,RZ
3. P-Z,Q-Y,R-X 4. P-X,QZRY CO,Me
1.
N
48. o -9TSee (ce-pinene) & 'H NMR TOF¢H H Cl \
TedTRId Al gid 3-goar werel S o
AT B CF,
2. -H
MeOzC COZMe
o-pinene
1. 7 2. 8

9 4. 10



CF,
3. CO,M
N 2Vie
Cl
CO,Me
CF; O
4. |
’Tj COzMe
Cl H

50. The major product formed in the following
reaction is

CFs,

Ph,O
| CO;Me reflux
'Tl COZMe
Cl H
CF3
| CO,Me
. N {
Cl
(@)
CF;
2. N-H
MeO,C CO,Me
CF4
CO,M
3 N oMe
Cl
COzMe
CF; O
4. |
l}l CO,Me
Cl H

51. forafafaa sfafsrar & 3cdeat 7T 3cug
gl

16

S1.

52.

150 °C
/\/\/\/\/COZMG

H H
i H :H

MeO,C MeOQC
H H
: H H

M802C MeOZC

The major product formed in the following reaction
is

N COsMe _1s0%C
H H
Meo,C 1 Me0,C
H H
3 4, __
MeO,C MeO,C H

rfaag @GR § 3cged AT 3c9TG
gl

1. CH3C(OEt)y/H*

2.>200°C

OEt

r

Et
/@ Q oFt
OEt
3.
4,



52. The major product formed in the following

53.

53.

reaction is

1. CH3C(OEt)y/H*

2.>200°C

OEt

N

EtO
/@ OEt
OEt
3 /@\/COZEt
4.

ar foea arfafeanat &7 3fsdas RET
HlegdT # AT & A & IiEdeT gar &
ag, Teeataiad Mzt & getar o= §:

| Il
[R] i 01 i
time time

FoT a7 HTATHITHT 12T 11, 1 Hifear &,

ShHART:

1. T dUqT U
2. Uk T A
3. o dur &
4. Q1 TUT YA

The concentration of a reactant R varies with
time for two different reactions as shown in

the following plots:

54.

54.

55.

55.

[R] 01

time time

The orders of these two reactions I and 11,
respectively, are

zero and one
one and zero
zero and two
two and zero

BN

U AL g fopeed Sere # [2 01] duT
xy de & HET HI0T &,

1. 30° & &)

2. 30°JAT 45° & HeA|

3. 45°JAT 60° & HeA|

4. 60° 8 HAEH|

For a simple cubic crystal lattice, the angle
between the [2 0 1] plane and the xV plane is

1. less than 30°

2. between 30° and 45°
3. between 45° and 60°
4. greater than 60°

TFiferiad sfsifhar & v,
kl

ks

k
B a C

Dy S aar B, @ §

L kAl - k—l[B]Z — 2k»[B]

2. 2ie,[A] = 2k_,[B]? — ky[B]
3. Sk [A] = Jhe i [BT? — g [ B]
4. 2k [A] — 2k_,[B]*? — k4[B]

For the following reaction,

A 2B




56.

56.

57.

57.

58.

58.

18

4[B] .

T is given by 59.
1. ky[A] = k_4[B]? — 2k,[B]

2. 2k, [A] — 2k 1[B? — k[B]

3. _kl[A] - -k 1[B]? — k[ B]

4. 2ky[A] = 2k_4 [B]? — ky[ B]

U IAURATR 30T l YT el T, 59.

afE 3% 7 FaiE # e aRads fFo,
ar I Y T SO |1 HT ST FHFafen
3mgfa g

1. el IR AT V2 &

2. o S A 7 A

3. T g T ar I

4. gRafda
60.
If the reduced mass of a diatomic molecule is
doubled without changing its force constant,
the vibrational frequency of the molecule
will be
1. V2 times the original frequency
1 . ..
2. = times the original frequency
3. twice the original frequency
4. unchanged
60.
Hogae AaoT & v I1fa &1 Alds
faes (o) o deyw & dase & §,
E
1. g, T 2. o, xNT
3. 6, x1/T 4. crcocl/\/T
The standard deviation of speed (w,.) for
Maxwell’s distribution satisfies the relation 61.
1. o, T 2. o0, VT
3. o, x1/T 4. o, < 1/\T
HTATHIAT Fe,05(5) + 3C(s) — 2Fe(s) +
3C0(g) & oW AU — AH &T AT &I 61.
1. —3RT 2. +3RT
3. +RT 4. —RT
The value of AV — AH for the reaction
Fe,05(s) + 3C(s) — 2Fe(s) + 3C0(g) is 62
1. —=3RT 2. 43RT '
3. +RT 4. —RT

p (ARERN) & I g p (oTm) 78 & ar

1. 9f\ERT ganT e o wF BT B

2. fepmr gamr 9f@er X & Bl gl

3. TR WX gRAer &7 w7 SRI&K BT ¢,
giteRT W 7 ganT e I & &)

4. T $1 3= FaT gedr &1

If the pressure p (system) is greater than the

p (surroundings), then

1. work is done on the system by the
surroundings

2. work is done on the surroundings by the
system

3. work done on the system by the
surroundings is equal to the work done
on the surroundings by the system

4. internal energy of the system increases

ar faeet edicat MNeX A T B

(A # B)day

(A+B)(A-B)=4A"-DB* & Hegse T
g o

l. AB=A2 o BA=50?

2. AB+BA=0
3. A T B g €
4 AB-BA=0

Two different non-zero operators A and B
(A # B) satisfy the relation
(A+B)A-B)=A-B2,
. AB = A% and BA = B?
AB+BA=0

A and B are arbitrary

4. AB—BA=0

I AT gl g # UF FHOT I Fall
ToaaTaa 3Taear &1 St & 3 I & dr o7

HT Icdlod 3ETr & yagsear &

1. 3 2. 2
3.1 4. 4

when

wn o=

The degeneracy of an excited state of a
particle in 3-dimensional cubic box with
energy 3 times its ground state energy is

1. 3 2. 2

3.1 4. 4

U HARRIr & v AR forg 3w & o
& e BT § T &

1. AG versus (1/T)
2. AG versus T



62.

63.

63.

64.

64.

65.
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3. (AG/T) versus T
4. (AG/T) versus (1/T)

AH of a reaction is equal to slope of the plot of
1. AG versus (1/T)

2. AG versus T

3. (AG/T) versus T

4. (AG/T) versus (1/1)

T Y gHAAT & U F &9 &
8 =Kp

0 = (Kp)'/?

8 =Kp/(1+Kp)

8=(1+Kp)/Kp

bl

The correct form for a simple Langmuir
isotherm is

1. 8=Kp

2. 8 =(Kp)l/?

3. 8 =Kp/(1+Kp)

4. 8 =(1+Kp)/Kp

BIANSY I/ A, =A%, —Ke #H A9,

T2 K

1. adl TCigindAg I s &3 &

2. aﬁﬁﬁtg?r-mﬁ%ﬁrvc
Tgdl W @R e 2

3. faegd-smuey 1 fdse v 4
TadT Bl &

4. HET T W shoAen fqega sqaes 7
3fRIce ugae gur wiethaEE I
IGETETC

In Kohlrausch law A,, = A9, — K¢, A%,
and %

1. depend only on stoichiometry

2. depend only on specific identity of the
electrolyte

3. are independent of specific identity of the
electrolyte

4. are mainly dependent on specific identity
of the electrolyte and stoichiometry,
respectively

() - (7)) ¥ 0T & e o) =i &
(M, T2 M, Sgclh & ToT el HEdl-
Aea 9T AW AT e Hefaar &

1. N7YS, N M, 2. N7YY,NME
3. N/DNM, 4. N/DNM;

65.

66.

66.

67.

67.

68.

The correct expression for the product
((M,) - (M,)) [M, and M,, are the number-
average and weight average molar masses,
respectively, of a polymer] is

1. N7'3, N, M; 2. N7'3,N; M}
3. N/ N.M, 4. N/ NM;?

0.1M Na,SO, faeraeT & ga= 3= &ar

& MgSO, & TdedeT &hr Higar &
1. 0.05M 2. 0.067M
3. 0.075M 4. 0.133M

The concentration of a MgSO, solution
having the same ionic strength as that of a
0.1M Na,SO, solution is

1. 0.05M 2.
3. 0.075M 4,

0.067M
0.133 M

€25 + C,2p, sp HhT FHeTh! & FT T geifar
& (25 dUT 2p, JUF &7 § VHHAGISGT 81
IEd sp Hehd FETRT & THATRR Faf

& fov aoris &

1. c1=\/i§,c2=idiE
2. c‘l:; czzié
3 cl=\/i§, C, =+
4. c‘l:%, c2=4_r\/—1E

sp hybrid orbitals are of the form

G125 + (,2p, (2s and 2p, are normalised
individually). The coefficients of the norma-
lized form of the above sp hybrid orbitals are

1. (,‘1:%, cz_i\/iz
2. 61=§, 62=J_r§
3. Cl=\/i§, szi%
4 C=3 CG=t%

farafefga & & 9er o &

1. N,* T 38T N, HT 3=y e HAH
& 3 N, FT Ay o5 N, &I
g fdes 81T &1

2. N, & 394 N," & 3T FwF ATF
& 37T N," &7 3 TFEE N, FT
e fdsw 21T &1
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3. N," T 9&T N, FT ey FHA 7w L P-Y,QZR-X 2. PZQXRY
3.
& 31 N, &1 faaerer 4t N,* & 3T

BT &1 70. The correct match for compounds in column A
4. N," T 36T N, T 3= hal A & with the description in column B is
HeT: N, T FRIeTer ot N,* 7 3ar Column A Column B
HH EIAT &
Oil of
68. The correct statement among the following is P. /K/Q/LCOZH X. Wintergreen
1. N; has higher bond order than N,* and
hence has larger bond length compared OH
to N, ..
2. N," has higher bond order than N, and Q. ©i COM Y| Aspirin
hence has larger bond length compared 2Me
to N, . CO,H
3. N, has h1gh§r bonq orde:r than N," and R @[ 7| Touprofen
hence has higher dissociation energy OCOCH
compared to N,* 3
4. N, has lower bond order than N," and
hence has lower dissociation energy 1. P-Y,Q-Z R-X 2. P-Z,Q-X,R-Y
compared to Ny" energy 3. P-Z Q-Y,RX 4. P-X,Q-Z R-Y

69. M* (M = Li, Na, K and Cs) & cryptand, C222 &

Toheld & AT Oae feRis &7 9ar A & ' e~
1.7 Lit<Cs" < Na* < K* 477 \PART 'C

2. Li*<Na'<K'<Cs"
3. K'<GCs*<Li"<Na"
4. Cs*<K'<Li*<Na*

71. O, %I 3G AHA Aol I (voo, cm™

# 1580 &1 s = # et o,

69. The formation constant for the complexation of F R v, TOF e &, a8 &
M* (M = Li, Na, K and Cs) with cryptand, 1. 1600 2. 1900
C222 follows the order 3. 800 4. 1100
1. Li*<Cs"<Na'<K"
2. Lit < Na*< K* < Cs* 71. The resonance Raman stretching frequency
3. K"<Cs*"<Li*<Na* (Yoo, in cm™) of O, is 1580. The vo_o for O,
+ oo + in bound oxy-hemoglobin is close to
4. Cs"<K'<Li"<Na L 1600 > 1900
3. 800 4. 1100

70. &iaHA A% IifFEe & BT wlad B & Ravor
T g Fema & 72. A A FT gcdT e F Flad B #H GF

St foramsil o a1 el # e Hifsw

FAHA A FAHA B
FTT A FeH B
p con [x| Olof (a) BRI | i Folrelel HNIX TAT I
. 2 . .
Wintergreen (b) TTESRRIHA b | ii. SoFe FREX JUT TR

OH (c) TRIf 8T By, | iii. O, YNEgeT AT FHT
Q. Oi Y.| Aspirin (d) grafaeT | iv. g9 AT -

CO,Me T e Slaree

CO,H v. O, GIE0T J4T Hldlec

2

R. @[ Z.| Ibuprofen vi. O, I G2l 32T

OCOCH,

e Haa g




72.

73.

73.

(@)-(v); (b)-(1); (c)-(iv) AT (d)-(iii)
(@)-(v); (b)-(1); (0)-(iv) AT (d)-(iid)
(@)-(vi); (b)-(v); (©)-(1) AT (d)-(ii)
(@)-(v); (b)-(vi); (c)-(ii) T (d)-(iv)

b=

Match the metalloprotein in column A with
its biological function and metal center in
column B

Column A Column B
(a) Hemoglobin i. Electron carrier and
iron
(b) Cytochrome b | ii. Electron carrier and
copper
(c) Vitamin B, iii. O, transport and
copper

(d) Hemocyanin iv. Group transfer

reactions and cobalt

v. O, storage and
cobalt

vi. O, transport and
iron

The correct match is

1. (a)-(vi); (b)-(i); (¢)-(iv) and (d)-(iii)
2. (a)-(v); (b)-(1); (¢)-(iv) and (d)-(iii)
3. (@)-(vi); (b)-(v); (¢)-(i) and (d)-(ii)
4. (2)-(v); (b)-(vi); (¢)-(i1) and (d)-(iv)

ATOET 3ERNYOT TUFEITHAT (AAS) & olT

frafafgd & & W& Fuat w1 gog Hiforv |

A, AAS & foIU Hg o9 3UgFd TN =f6l
gl

B. AAS & iU Ihige sTer Hafcdd
TLATI] FHOH F

C. AAS T HuTG3it T 3hoi 6 FT
ot Bl

D. U1 AN F TF Y 3ol &
foIT ICP-AES &7 378TT AAS 3cdH &

Hﬁ 3cd{ ?-'
1. A, BdurC 2. B,CdamrDb
3. C,DdYUTA 4. D,Ad4rB

Pick the correct statements about Atomic

Absorption Spectrometry (AAS) from the

following

A. Hglamp is not a suitable source for
AAS

B. Graphite furnace is the best atomizer for
AAS

21

74.

74.

75.

75.

76.

C. Non-metals cannot be determined with
AAS

D. AAS is better than ICP-AES for simul-
taneous determination of metal ions

Correct answer is

1. A,BandC 2. B,CandD
3. C,Dand A 4. D,Aand B
ferFaAfotag anfaehr fEfrant & o
IfRAviEea vageT #1 uganfaw

1. °Be (v, n) °Be

2. ®Na(n,¥) *Na

3. %Cu(p, p3n9w) **Na

4. 107Ag (n, n) 107Ag

Identify radioactive capture from the
following nuclear reactions

1. ’Be (1, n) *Be

2. *Na(n,7) *Na

3. BCu(p, p 3n9a) *Na

4. 9Ag(n,n) VAg

TUFEIFIRITAT faReiwor & 3ier evae as
F g ST & o

1. fawersy #r a7 wefa 32w i &

2. TRl TG HT Jdigar 3fEE giar

3. oo & aegar 3T gar &l

4. fawersy & Al HGASRAT 3T glaT &l

The calibration curve in spectrofluorimetric
analysis becomes non-linear when

1. molecular weight of analyte is high

2. intensity of light source is high

3. concentration of analyte is high

4. molar absorptivity of analyte is high

[MnO,] T {31 JIEAT SaTa & STaTh [ReO,]”
TETT &1 SHHT FHNOT 3T8F Foll dhr

MEIFAT &,
1.  Mn TP & 3798 Re FifFF 7 d-d
THATT & AU

2. Re Iiff1F &7 39T Mn TR #F d—d
TshAT o forT)

3. O¥ Mn#hT Jelalm # O & Re &I
ALY FYUTATe0T & oI

4. OW Re®I JAT H O & Mn H
ALY FYUTATe0T & oI



76.

77.

77.

78.

78.

79.

79.

[MnQO,] " is deep purple in color whereas

[ReO4] is colorless. This is due to greater

energy required for

1. d—d transitions in the Re compound
compared to the Mn compound

2. d-d transitions in the Mn compound
compared to the Re compound

3. charge transfer from O to Re compared
to O to Mn

4. charge transfer from O to Mn
compared to O to Re

[(1’-C3Hs)Mn(CO),] T g FLelTcaeh
ITROT &1 59 AifdE &7 o9 3-var

3TAOT BIAT §, ar 8T 'H NMR TUFEH
TR &

1. & Reaa

2. 41 & i A & & e

3. 2:2:1 % el A & el feerer
4. FHA Jgar & dia Bester

[(1)°-C3Hs5)Mn(CO),] shows fluxional

behaviour. The '"H NMR spectrum of this

compound when it is in the non-fluxional

state shows

1.  one signal

2. two signals in the intensity ratio of 4:1

3. three signals in the intensity ratio of
2:2:1

4. five signals of equal intensity

[BrF,]”, XeFq 4T [SbCle]™ & g d TTAT]
W URDT FOFCI JIAT hT HEAT & hAT:
. 2,07 1 2. 1,0d9T0
3. 2,141 4. 2,1T4T0

The number of lone pair(s) of electrons on
the central atom in [BrF,] ~, XeFg and
[SbClg]* are, respectively,
1. 2,0and |1 2.
3. 2,land |1 4.

1,0and O
2,1and 0

Toafeiaa 3fAfer W TR FIfav [A]&
T "9 GAGIS T &A1 &
N3P3C16 +6 HNMCZ — N3P3C13(NM62)3 +3
[A]
Me,NH=HCl.

1. 4 2. 3
3. 2 4. 5

Consider the following reaction:
N3P3C16 +6 HNMe, — N3P3C13(NM62)3 +3
[A]
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80.

80.

81.

81.

82.

82.

83.

Me,NHHCI.

The number of possible isomers for [A] is
1. 4 2. 3

3. 2 4. 5

[C,BsH,] FT TIEAT HT Wb Wade's THI#T

FT T P dABY

1. nido 2.
3. arachno 4.

closo
hypho

Using Wade’s rules predict the structure type

of [C2B5H7] .
1. nido 2. closo
3. arachno 4. hypho

fefafaT doal & @ s el 22, a8 &8
A. [Co(0x)3]™, B. trans-[CoCly(en),]",
C. [CEDTA)]~

1. AJYl B 2.

3. Cdhad 4.

Cd4grB
ATarC

Among the following complexes

A. [Co(0x);]”, B. trans-[CoCly(en),]",

C. [Cr(EDTA)] " the chiral one(s) is/are,
1. AandB 2. CandB

3. Conly 4. AandC

U U1 Hehel & AU AGEN T F o

I U gl &, 96 ¥

A. G T IFHIROT 3GedT U9 Foaa
e

B. U] ¥ HHeadfd foarest #1 9

C. o & ey fouer sraeem

D. T T AT

el 3cc? ¢

1. Ad@arC 2. BauiC
3. ABTID 4, BaATD

Maossbauer spectrum of a metal complex
gives information about

A. oxidation state and spin state of metal
B. types of ligands coordinated to metal
C. nuclear spin state of metal
D. geometry of metal
Correct answer is

1. AandC 2.

3. A,BandD 4.

Band C
B and D

LA & forw JEr S

(A) TIATH AT HFHRIOT T +4° |
(B) SHH Arsaaldciecnass fodes &



83.

84.

84.

8s.

8s.

(C) UE U dfchd TXTAT HT Hesfad
i &
(D) 3H W -2’ 3T &I

@3(‘31 ?-'
1. ATET B 2. BTTC
3. ATTD 4. Bdhad

For uranocene, the correct statement(s)
is/are:

(A) oxidation state of uranium is “+4°.
(B) it has cyclooctatetraenide ligands
(C) itis a bent sandwich compound
(D) it has -2’ charge.
Correct answer is

1. AandB 2.
3. AandD 4,

Band C
B only

FI&ffelel AT [V(CO)” TUT [Co(CO),I
FT HPO,, T HAATRIT # 3cue=r 3ifas
3cUig & R

1. V(CO), T4T HCo(CO),

2. HV(CO)¢ TUT Coy(CO)s

3. [H,V(CO)]* d2T HCo(CO),

4. V(CO)s TUT Coy(CO)g

The final products of the reaction of carbonyl
metalates [V(CO)s]™ and [Co(CO),]” with
H;PQO,, respectively, are

1.  V(CO)g and HCo(CO),

HV(CO)s and Co,(CO)s

[H,V(CO)s]" and HCo(CO),

V(CO)s and Coy(CO)s

Rl

[Co(CN)sCI]>" T OH ¥ Wfcwema=T arfsiferam,
ST [Co(CN)s(OH)]* &fT &, & ToIv WeT o &,
1. g VA FIfe v arfehr 1 3rearor
L &
2. SHHI &Y Al AfFwARr T Aegar &
AT &
. TE Sy'CB ToRATATY T HTEOT FIA &
4. TP &L shadl [OH]™ &I Alegdl W
ot &

The correct statement about the substitution

reaction of [Co(CN)sCI]>” with OH™ to give

[Co(CN)s(OH)]*" is,

1. it obeys first order kinetics

2. its rate is proportional to the concentr-
ation of both the reactants

23

86.

86.

87.

87.

88.

88.

89.

3. it follows the Sy' CB mechanism
4. 1itsrate is dependent only on the concen-
tration of [OH]"

[Co(NH;)sCl)** &T STelir Cr?* ¥ U Solgeld
MRS T e Y &7 &1 i Y &

gt & Srer-aramest g &1 Y E,
1. [Co(NH;)s* 2. [Co(NH3)s(OH)]*
3. [Co(NH;),(OH),] 4. [Cr(H,0)sCI)*

Aqueous Cr** effects one electron reduction of
[Co(NH;)sCI]** giving compound Y. Compo-
und Y undergoes rapid hydrolysis. Y is,

1. [Co(NH;)s** 2. [Co(NH3)s(OH)]"
3. [Co(NH;),(OH),] 4. [Cr(H,0)sCI]*

BClL, T NH,C1 ¥ HfHfHar v 3curg A &dT
& S NaBH, & 39T gt 3ca1g B &aTr
#| 3caie B Y HCl 3@ wn i C

odT &, dE B
1.  CI3B3N3;Hg 2. [CIBNH];
3. [HBNH]; 4. (CIH)3;B3N;3(CIH);

The reaction of BCl; with NH4Cl gives
product A which upon reduction by NaBH,
gives product B. Product B upon reacting
with HCI affords compound C, which is
1. Cl3B;N;H, 2. [CIBNH];
3. [HBNH]; 4. (CIH);B;N;(CIH),

[Ru(CO);] T8, Forked Haedel H Tt

SolFelAl I ST T&AT 39eled FaT &, 6 &
.1 2. 14
3. 6 4. 2

The number of valence electrons provided by
[Ru(CO);] fragment towards cluster bonding
is

1. 1 2. 14

3. 6 4. 2

éﬁﬁ-@?ﬁ (Tanabe-Sugano) Tl & ToIw T&r

A T e FT|

A. FE E/BH AJB F TFHAH 3iha &

B. [oFidd 9 &1 Foil @1 e Feil ofd &1

C. A FAAT & 9g Uk gl T H
ESGR

D. HHA HATATT & &I ug foleles &7
TeIeldT §elel WY sfehcd 81 T Uk ga
¥ g & 9

TET 3ea} &



89.

90.

90.

1. AdUT B 2.
3. ABdUT D 4.

ATar C
A,B,Caar D

Choose the correct statements about Tanabe-

Sugano diagrams:

A. E/B is plotted against A,/B.

B. The zero energy is taken as that of the
lowest term.

C. Terms of the same symmetry cross each
other.

D. Two terms of the same symmetry upon
increase of ligand field strength bend
apart from each other.

Correct answer is

1. AandB 2. AandC

3. A,BandD 4. A,B,Cand D
daTsst & fov FeatefEa Fuat 5 @
FiT T TeT 82

(A) FAY & d9 9 Eu®* HT UiaT
a1 UReTeld AT & HTH g &1

(B) WeAAISE TFATSS] T Ul TR T
T 3FAT g gl

(C) Sm(II) T FEARGAT HT HROT FHhT
HIST IURRT &1

(D) IS 3T ST I o871
PIHACIATRT H JUh HT Thal ¢

TET 3ecl &

1. AdT D 2.

3. AT C 4.

AdHUr B
BaAr C

Which of the following statements are TRUE

for the lanthanides?

(A) The observed magnetic moment of
Eu’* at room temperature is higher
than that calculated from spin-orbit
coupling

(B) Lanthanide oxides are predominantly
acidic in nature

(C) The stability of Sm(II) is due to its
half-filled sub-shell

(D) Lanthanide(III) ions can be separated
by ion exchange chromatography

Correct answer is

I. AandD 2.

3. AandC 4.

A and B
B and C
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91.

91.

7. F UGRRT J9gcd H Scdee HEATAl g
HfaH J&I Fcurg

1. Ad4r D 2.
BaAT C 4.

BdAT D
AdHr C

»

The intermediate and the final major product
of photolysis of Z

Mo

from the following:

\ht_:—\) Mo
A. (CO)s B. (CO), /

are
1. AandD 2. BandD
3. BandC 4. AandC



92.

92.

OC—Mn

~N
OC/ ‘

93.

93.

[Mny(CO)yo] T I, & 31f&feRar o= co @1
gfd & A &dr &1 #@fe A 120°C W oI
A W CO fomes FqFa & B & &,
ToE#H Mn-Mn 3wy &7 &7 &1 OREe
AfFF B & AR 6 C F 2 Jedi
gt & feafefaa & ¥ A B, aur CE

1. ILvdar 1Iv 2.
3. v, aIaur 1v 4.

IL NI 4T IV
IL, vaar 1

Reaction of [Mn,(CO);o] with I, results in A
without loss of CO. Compound A, on heating
to 120°C loses a CO ligand to give B, which
does not have a Mn—Mn bond. Compound B
reacts with pyridine to give 2 equivalents of
C. Compounds A, B, and C from the

following respectively, are

(‘:o o ‘I o (‘30 | co
c

< >Mn’—CO OC7Mn'—CO
c” | oc” |

| O co co
|

‘ P’ |V R
\ ‘;’
OC—Mn Mn—CO

/
7

co co co

| \
. v
OC— Mn—py OC—Mn
OC/‘ o(;/| oS
Co co

v \Y

1. 1II,VandIV 2.
3. V,Iland IV 4.

[Fe(n’-CsHs)(u-CO)(CO)],  (3-hegaaiafiaa)
# T o agwr # v I aEd
TUFEH H veo de81  (cm™') T oIS TATA
TT Fe—Fe 3Taey &ifc §  shaTen

1. (2020, 1980, 1800) T&T T

2. (2020, 1980, 1800) T2T &

3. (2020, 1980) T TR

4. (2143) TAT UF

IL, IT and IV
II, V and III

The approximate positions of Vo bands
(cm™) in the solid-state infrared spectrum
and the Fe—Fe bond order in [Fe(nS—C5H5)(p-
CO)(CO)]; (non-centrosymmetric)
respectively, are
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94.

9.

9s.

95.

1. (2020, 1980, 1800) and one
2. (2020, 1980, 1800) and two
3. (2020, 1980) and one

4. (2143) and one

ZSM-5 &1 NeTelihd & deoilel dT Uil
T ATATRAT AT 3URT X oI deoite
ST &1 38 3RV WhA & [T HE U ¥

1. UTeHe RETARI FoAaT &

2. HEHOTIA ST El

3. deollel (CoHs)" I #F aRafda & srar &
4. ansfere Hew aetdn g

Protonated form of ZSM-5 catalyzes the
reaction of ethene with benzene to produce
ethylbenzene. The correct statement for this
catalytic process is

1. alkyl carbocation is formed

2.  carbanion is formed

3. benzene is converted to (C¢Hs)"™ group
4. vinyl radical is formed

[CrFe]” &  3aewur  TagA H  d
golFgifaleh  HHAUT 14900, 22700 TAT 34400
em™ WY UfET B9 &1 A, AT (em™ FH) Jo4T
HIT HHAT &1

1. 7800 2T *Ay— Ty,

2. 14900 AT ‘A, — Ty,

3. 14900 dAT “Ty, — *T)(F)

4. 7800 AT *Toy—> T o(F)

Three electronic transitions at 14900, 22700
and 34400 cm™' are observed in the
absorption spectrum of [CrFs]". The A,
value (in cm™) and the corresponding
transition are

1. 7800 and *As, — *Ta,

2. 14900 and *As, —> ‘T,

3. 14900 and *T,, — *T(F)

4. 7800 and *Ty, — “T/4(F)

96. ool sifafdar & Scuee HET 3cUE &

MeO,, X\ KH
HO
diglyme
110 °C



96. The major product formed in the following
reaction is

MeO,, X\
HO KH
diglyme
110 °C
X MeO™ S
. © 2. O,
OMe
X
3. o H 4. o A

97. HFAfaad Teadior & gFafeg & sias

T F
g S o %
O =
g;( 220 °C OFt
OEt
1. Folstel YelidedTd — I Yeiqed e — el
sfafrar
2. WY YAIGeAH — FAolel YeiaedE —
g rfafsRaT
3. HY YeAldeard — g1 fEARRAT- Folster
geAfdwarH
4. &1 TR - ol Yefdeard -
Y JeATdware

97. The following transformation involves
sequential

26

98.

98.

=
OH
- > =

220 °
0°c OEt

OEt
Claisen rearrangement — Cope
rearrangement — ene reaction
Cope rearrangement — Claisen
rearrangement — ene reaction
Cope rearrangement — ene reaction —
Claisen rearrangement
ene reaction — Claisen rearrangement —
Cope rearrangement

Tfoag wf@Akear &3 & 3cuea
A& 391G &
1. m-CPBA
2. NaN3, MeOH
3. PPh;, MeCN

. O,OH
4. “'NH,

The major product formed in the following
reaction sequence is

)/ 1. m-CPBA
2. NaN3, MeOH
@ 3. PPhs, MeCN
OH
1 ) O N-H 2. ) ON—H
OH OH



H
m Grubbs' catalyst LiAIH,
N — A

© \\\ CICH,-CH,CI .
\ " Cl T ¥
Grubbs' catalyst = Ru=\
c” | Ph
PCy;
H H
1 = B=
H H
2. A = B =
H H
3. A= B =
N
H H
= B=
4 A o N N
J J

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

H
ﬂ\» Grubbs' catalyst LiAIH,
N — A

O
\\\ CICH,-CH,CI
rt PC
\ Ci | Y3
Grubbs' catalyst = Ru—\
c” | Ph
PCy;

100. far=fafET 3T # scdea HTET 3791 &
H

TMSOTf
CH4CN, -40 °C

Oxo
0]
100. The major product formed in the following
reaction is

TMSOTf
0 CH4CN, -40 °C

)(O

&
ek

@)



101. feraferf@a sifafrar wat & gea 3cug A

2T BE|
CHO
1.Brp, H,0 HO—T—H 1. KCN, HCN
H—OH ————— =~ B
2.CaOH), | 0 2. H, Pd/BasO,
3. H,0,, 3. H'/H,0
Fey(SOy)s CH,OH

A =D-13718; B = D-I¢HIE

A =D-URYE; B = D-7e®IH + D- HAT
A = D-1314; B = D-3[& 1 + D- Aarg
A =D-TENF 3Fe; B = DI

S

101. The major products A and B in the following
reaction sequences are

CHO
1.Bry, H,0 HO——H 1. KCN, HCN
H—+OH ——— B
2.Ca(OH), | _| 5 2. Hp Pd/iBaSO,
3. H,0,, 3. H*/H,0
Feo(SOy)s CHOH
1. A =D-threose; B = D-glucose
2. A =D-erythrose; B = D-glucose + D-
mannose
3. A =D-threose; B = D-glucose + D-
mannose

4. A = D-tartaric acid; B = D-glucose

102.%?%1%1@33@%@@#@@3?% A

T BEI
Crr
1. PPhy OH
B > 2. NaH
-Na NaH
o ® x
- + y 0%
LoA= grpnp ™  B= ©j\
OH

2. A= Ph3PNPPh3 B= O N X O

OH

XX

3. A= Ph3PNPPh3 B-=- O oH O OH
)
B=
(@)

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

o @
Br PhsP” X

)

28

OH

1. PPhy
B 2. NaH A
: NaH
§
1. A= 2 °© B= ~
Br PhsP™ XX =
OH

103. forfefad sfsfhar a0 & Jeg 3cug A

T BEI
o ® g
Me3S=0 I Li
A
Y NaH liq. NH,
Ve DMSO
o) Me (@]
Me Me
(0]
OH
2. A= B =
Fre Me
= O l\—/le
P - (@)
S ARe
Me l\:/Ie
o OH
: -aMe
4, A= B=
Me Me
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103. The major products A and B in the following H P
reaction sequence are 4. A= <>Bb B= CO,Me
o ® g
MezS=0 I Li
A B
; NaH lig. NHs
Me DMSO

104. The major products A and B in the following

o Me (e} reaction sequence are

H |\7| B,Hg (1 equiv.) A ’ B
Me e
25°C 2. 7 COMe
|

Pd(dppf)Cl,
OH AsPhg, Cs,CO5
) A= B - DMF, H,0
H
B X
. Me L As B w
=D 0 - CO,Me
g | °
A= B
H
\
B

X COMe
B= Q/\/\/

o OH
: aMe
4. A= B= |-\| “
- B -
H
4. A= B B= @J\/ﬂcozm
104. Eifafgd sfAfhar & & A& 3ce <>b
AT BE
ON
O B,Hg (1 equiv.) A ’ B
25°C 5 7 COMe 105. formfafigd sfafwar wa & 7 3cue A
[Pd(dppf)CI2 dar B %"
AsPhj, Cs,CO;,
DMF, H,0

1. t-BuOK (2.2 equiv.)
(@) Mel (2.5 equiv.)
THF

MeO A Li, t-BuOH B
= 2 N, e ", i
. AcCl, pyridine 40 9
coMe 4. CF3CO,H, EtsSiH 40°C
CHaCl,

H
\
VR
H
B S COMe OAc HO
l_\| X ) MeO MeO
B= . A= B=
<>b mOZMe
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OAc OAc 106. The major product formed in the following

3. A= HO\CCL B= OC@L reaction is
1. PhSeCl

AcOH, NaOAc

) As Meo\CoL B - MeO\OijL O 2. H,0,, MeOH
OAc
105. The major products A and B in the following OAc

reaction sequence are

H H
AcO,,
1. t-BuOK (2.2 equiv.) 3 4 ‘
O Mel (2.5 equiv.) . :
MeO THF A Li, -BuOH B H H
2. NaBH,, MeOH lig. NHz, THF
3. AcCl, pyridine 40 °C

4. CF3CO,H, EtSiH
CH,Cl,

107. fas=ferid sifeifear &1 7&g 309 &

OAc o Pd(OAc),
1. A= HOW B - \©©L PPh;, Ag,CO5
=
! CN
) MeO MeO
. A= : % B= : %
H
OAc OAc
CN N

MeO MeO H H
A= B= :
CTTO T L gy <D
CN CN

106. fewwfafaa sl &1 ger soue &

107. The major product formed in the following

1. PhSeCl reaction is
AcOH, NaOAc
- Pd(OAC)2
2. H,O,, MeOH PPh3, Ag,CO3
=
i CN

OAc
H
1. 2.
OAc 1. 2.

CN CN

H H H H

AcO,, B
H H

CN CN



108.

108.

ﬁmﬁ@aa@ﬁmwa%a@m A
JUTB &l

n

| 2. NaCN

HCHO

Me,NH 1. Mel

C

N
NMe, U\
N
|
) A=Q\/NM623= Q\/CN
| |
d\NMez
3. A=/N\ B /N\ N
| |
NMe, CN
“|' !

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

>
Il
S5
29
—

HCHO
Y MeNH 1. Mel
T 2. NaCN
CN
| N
|
) AzQ\/NMeZ 5 Q\/CN
| |
d\NMez d
3. A={ \ B= { \ oN

31

109.%@%33@%%%@@3—% A

T B
NH,
: t-BuOCI 1. hv, H,S0,
E A B
/\h 5°C 2. aq. NaOH
E = CO,Me

Ew‘\/

= N=N >
1. A= =N B-=- )—(
: L
/\‘AE
Hy N
2. A=/\‘/-\E B= HOVY\E
H
H. _CI !
N ¢ N
3. A= z B = E
/\‘AE
H
H\N,CI |\j
4. A= - B= E
/Y\E

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

NH,
B t-BuOClI 1. hv, H,SO,
E A B
5°C 2. aq. NaOH
E= COzMe
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H
H. _Cl '
NC N
3 A=/\FE B= [{"E
H. _Cl H
N

110. Frafafag ®UeaoT &1 & v AfFeas!

110.

111.

HT TET A& £l
COzMe Q
/A/_§ A <_§¥Me
07N
k 2.B N
Ph kPh

1. A =NaBH, BF;-OEt;; B =MeMgBr (2.5
equiv.), THF dc@RITT H;0*

2. A =BH; - THF; B = MeLi (2.5 equiv.), THF
degdT H;0"

3. A =BH;THF; B = (i) aq. NaOH then H;0",
(ii) MeLi (2.5 equiv.), THF dc9?dTd  H;0*

4. A = (i) Me;Al, MeNHOMe, (ii) MeMgBr,
THF dc92dTd H;0%; B = LiAIH,, THF

The correct reagent combination to effect the
following transformation is

CO,Me =
Me
ﬂ - (fk
(@)
v T
Ph Ph

1. A =NaBH,, BF;-OEt,; B =MeMgBr
(2.5 equiv.), THF then H;0O"

2. A =BH; THF; B = MeLi (2.5 equiv.),
THF then H;O"

3. A =BH; THF; B = (i) ag. NaOH then
H;0", (ii) MeLi (2.5 equiv.), THF then
H;0*

4. A =() MesAl, MeNHOMe, (ii)
MeMgBr, THF then H;0%; B = LiAlH,,
THF

ool afEfshar 1 ferar fafer qar
AT 3c9TG 8, FHAM:

111.

The mechanism and the product formed in the
following reaction, respectively, are
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113.%%@33@WW$WMAW

3. S2 BE
H
PhCOH,DCG , PDC,CHCY
DMAP, CH,Cl, then alumina
4. Syl

1 A=
112. A= gl sfHfear o daea (1,3)- e
TATGeaTE Bl ¥ 3ceel 3cU1G T 6Ol &
2. A=

300 °C

@D [1,3]-C Shift
3. A=
Lb/OAc AX\Y/

113. The major products A and B in the following

) ) reaction sequence are
112. A concerted [1,3]-sigmatropic rearrangement

took place in the reaction shown below. The
structure of the resulting product is

OH

H
PhCO,H, DCC 5 PDC, CH,Cl,
S —— —_—
M OAc DMAP, CH,Cl, then alumina

300 °C

—_—

D [1,3]-C Shift

b

(O]
1. A=
1. ﬁb/OAC 2. Lb/ H
D
H OH
_ O
5 2. A=
3. [/ OAc 4 OAc L
. . -
H
H
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N\

WSX%

%

114. ﬁmﬁ@aaﬁﬁmwﬁm@m

i l 115. The major product formed in the following
H O/j 1. LICH(OMe)SPh reaction is
~ B 2. HgCl,
g 0" 3 H,0,/NaOH
hv

1. ~Ph 2. :
OH

3. NN 4. CHO
OH <\
1. 2. 7HI jI)L
114.  The major product formed in the following

reaction sequence is

e 1. LICH(OMe)SPh 3 A
B 2. HgCl, : :
Q’ 0 3. H202/NaOH

1. G,ph 2. QA 116. Feafafd HRRT F37 & 76T 3098 A
OH

T BRI
)\NHQ

OH
~ ~ NaH
3. o 4 CHO + 0 A B
O™+ O >

115. feR=fafd e # 3cvea H&T 301G &1

hv
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OH 117. The major product of the following reaction is
3. A= O O\/<? B= O O\/k/HY ! P g
) ) NaBH,

) L, M)th _ CeCls |
4. A= o\/{cf B< O\/\/HT/ I MeOH

-78°C
= P(O)Ph;
116. The major products A and B in the following 1. :
reaction sequence are o
o - }NHZ P(O)Ph,
o
)\ P(O)Ph,
L. A= O\/<‘O 8- O o\/h't/OH 3. \)\_/k
@ OH

P(O)Ph
2. A= O\/<CI) B= o);\li/OH 4. \/H/'\ 2

OH
) O o ) O OH |,
S OW B'O&NT 118. Feifad A@BT w1 & qET 57 A 9T B &
O
OH )k _NH,

Kl = H t-BuOK
4. A= 0\/'\1 B= O\/\/NY HzN H A diglyme
o t-BuOH

heat

117. Taeafei@a 3fAfear F1 7a&7 30916 &1 As 0 5.
2 L. = H2N\NJ\N/ =
P(O)Ph, NaBH, H
\)ﬁﬁ\ CeC|3
MeOH ’ @
A=H,N_ N = B
N
4

o -78 °C 2.
= P(O)Ph,

07;/
(98]
>
1
I
Z
o=
ZT
z
%
w
n

(O)Ph,

N
o
-

P(O)Ph, ' NH HN.
3. \)\/‘\ H,N" S0 2
OH
P(O)Ph,

3\;

OH



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

£
_NH x
S R
H A glyl
t-BuOH
o u

heat

119. ferafaf@a sif@fshar wa & HET e A @
BEl
d 1. -BUONO

NaOEt
Br A a
NaOEt

0
M _coget

s A= /écozEt B - /CC%H
0
H,N.__CO,Et
o NO
4. A=
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119. The major products A and B in the following
reaction sequence are

ad 1. tBUONO
(0] Br NaOEt
M _cokt "Naom 2. H;0*
3. Zn-HCl
0
ON__CO,Et
0 NH,
s A= /ij:/COgEt B /C/COQH
o HoN__CO,Et
3. A= B= \l

NO
B /C/COZH

120. faw=iferf@a sifsifsnar 1 757 3cus &
0

OTMS
M . Me)H(OMe 1. THF, heat
OMe

2. CF3CO,H
Me o
1 = CO,Me )
. o . o COMe
(o) OMe
= o _ OMe
3. Me 4. COMe
o CO,Me o o

120. The major product of the following reaction is

0]

OTMS
+ OMe
MOMG Me
(e}

Me

Z2e)
1 = CO,Me )
. o . o COMe
O OMe

1. THF, heat
2. CF;CO5H




3.

121.

121.

122.

122.

123.

123.

= COMe
Me 4.
O O

COzMe (o)

e AVT-3aET-a1G & AR HiHIT Thal &
et # ¥ ve QY dua g@ar & osw
Rffer dua & fov B waa foas
WX &, 98 & (ky & SocHHAW Sadie a2 i

& e adie)

1 kT 5
h kpT

3. kgT BT

hv

According to the transition state theory, one of
the vibrations in the activated complex is a
loose vibration. The partition function for this
loose vibration is equal to (kz is the
Boltzmann’s constant and 4 is the Planck’s
constant)

1 kgT ) hv
’ R ' kgT
kBT

3. kgT -
B hv

Na @A) fSEel  goleglierh  faeamg
[1s22s22p€3pl] &, T Scdiold NTEATT &

I gordr ug wae e
1. S, 2. 2Py, Py,
3. 'syTEm 'p, 4. 3P, T P,

Possible term symbol(s) of the excited states of
Na atom with the electronic configuration
[1s22s22p°3pt]is/are

1. *Sip 2.
3. 'Spand 'P, 4,

g P3/, and 2P1/2
3 P() and 3P]

Uh Wo gag feeear & oo X-faegor
fdadsr, &0 6, dW 6, W dF Wadd
guiar & e [101]F9T [11 1] dd &
shorer: TarefiRel FoRam &1 371 sing, /sing, &1

1. 15 2.
3. 082 4.

1.22
0.67

For a simple cubic crystal, X-ray diffraction
shows intense reflections for angles £, and &,
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124.

124.

125.

125.

which are assigned to [101] and [1 1 1]
planes, respectively. The ratio sinf; /sinf}, is

1. 15 2. 122
3. 0.82 4. 0.67

o faRredr aiveiaott fr Rerar & o amud

g e

1. 3ATRT JETT EFIEAR HRyoT T
AT HUT FesT I HHYOT|

2. 3ATRT JEIT EFAEA HTRYOT 2T
AT HUT Fest I AR

3. 3Tl SfEsEd A ufdesr
TAT 3R HUT FIeeX el HHYUT|

4. 3HAUHT IESPHT HTTT HHIOT F2T
AT HOT Fest I ATAHIT|

Stability of lyophobic dispersions is determined

by

1. inter-particle electric double layer repulsion
and intra-particle van der Waals attraction

2. inter-particle electric double layer attraction
and intra-particle van der Waals repulsion

3. inter-particle excluded volume repulsion
and intra-particle van der Waals attraction

4. inter-particle excluded volume attraction
and intra-particle van der Waals repulsion

Uh 2FNT e & [P 3R g

FA E, 99T E, & (E, <E) 3N #@aa
AT 9T Beldl HAM @, 0T ¢,
gl UE &eT v Fr uftua # wuHE @
(p,) & T Fsit & gfacdg #fe F1 gar
glam

1 {ga1IV1ga} ) {palVie2)
: Ey—Eo : E>—Ey
3. lg1viga}® 4. g1 lvlea)?
Ey—E2 (E1—E2)?

A certain 2-level system has stationary state
energies E; and E, (E; <E;) with
normalized wave functions ¢4 and ¢,
respectively. In the presence of a
perturbation V, the second-order correction
to the energy for the first state (¢,) will be

1 {@1lV]@2} ) {@1lV]@2)
) E —E, ' E;—E,
KepalV @27 KepalVlp2)?
3. — 4, —
Ej—E; (B —E P



126.

126.

127.

127.

128.

128.

38

10T W 'HNMR 3Tgfd 424 MHz &1 'H
g e v afe gor geee sieurd
FHI: 27 x 107 qAT 6,75 x 107 T-s~1, g ar
10T W ¢ 3gfa & g

1. 10.6 MHz 2.
3. 42.6 MHz 4.

169.6 MHz

The HNMR frequency at 1.0T is 42.4
MHz. If the gyromagnetic ratios of *H and
13C are 27 x 107 and 6.75 x 107 T~ 1573,

respectively, what will be the *3C frequency
at 1.0°'T?

1. 10.6 MHz 2. 169.6 MHz
3. 42.6 MHz 4. 21.3MHz
129.
HCl 2T HNO, o THS0T & 10 mL Uferare!
& AThcd AT HFATA  0.1M NaOH T
0.1IM AgNO; ¥ 3TeEr-3fedr fohar Jr@r gl
HATT-3TAT  hafel: V, d4T W, mL &
90T H HNO, & Hlegar o & &
ST 1, a3 & 130.
. V.=V, 2. 2, -V,
3. V-V 4. 20,-V,

10 mL aliquots of a mixture of HCl and
HNQ; are titrated conductometrically using a
0.IM NaOH and a 0.IM AgNO; separately. 130.
The titre volumes are V; and V; ml,
respectively. The concentration of HNO; in
the mixture is obtained from the combination

1. Vl - VZ 2 2V1 - VZ
3. VZ - Vl 4 2V2 - Vl
131.
fem & E°(Cl,/C17) = 1.35 vV T
Ko, (AgCl) = 10720 at 25°C, E° &Y Selogls
sifEfRar
%Clz(g) + Ag*(soln.) + e~ = AgCl(s)
¥ Had &, g8 2
1. 075V 2. 105V
3. 165V 4. 195V
[2.303 RT — OOGV]
131.

Given that E%(C1,/C17) = 1.35V and
K, (AgCl) = 1071 at 25°C, E®
corresponding to the electrode reaction

%C]2 (g) + Ag*(soln.) + e~ — AgCI(s)

I

21.3 MHz 129.

1. 075V 2. 1.05V
3. 165V 4. 195V
[2.303 RT _ 0.06V]

T Pt H,(g)|HC (soln. )|AgCl(s), Ag(s) &
#ATAm EMF

T & 9 &g &l
T & 9T gcdr &l

T ¥ 3ufafda war &
[HC1] & & gedr £l

Ao =

The standard EMF of the cell
Pt, H,(g)|HCI (soln. )|AgCI(s), Ag(s)

1. increases with T

2.  decreases with T

3. remains unchanged with T
4. decreases with [HCI]

ﬁmﬁ@aﬁﬁﬁq%ﬂaﬂuﬁﬁﬁmﬂw

FgAAqH § (FTSHIad FIaeH H), T 8

1. N=CH 2.
3. ClIC=CF 4.

HC = Cdl
B=cCd

The molecule with the smallest rotational
constant (in the microwave spectrum) among
the following is

1. N=CH 2.
3. CIC=CF 4.

trans-1,2—m dAT cis-1,2-
SEFARIUTET # Tase #ig, foar forer
HEITcA® INaheld, ST FUFCHT dehaileh o
Hohal &1 I8 B

1. HTSHhidd TAFiHGT

2. UV-TRY TAFEHNT

3. X-ToRToT UehIfeieh Selerglal TUeFEHehT
4. y—ﬁWUT Fq?l'_gﬁqﬁ

HC = CCl
B =CCl

The spectroscopic technique that can distin-
guish unambiguously between trans-1,2-
dichloroethylene and cis-1,2-dichloroethylene
without any numerical calculation is

1.  Microwave spectroscopy

2. UV-Visible spectroscopy

3. X-ray photoelectron spectroscopy

4. y-ray spectroscopy



132.

132.

133.

133.

134.

134.

135.

Tl STl T 3UAET W C, F v
To=Tdd 79T Sogcliash [§earg &
2 *2 2 *2 2 2
1 G5 015025035 Ozp Tzp
2 *2 2 *2 o2 *2
2. 015 01503503502,00p
2 *2 o2 *2. 2 1 *1
3. 015 0150550555 ,07505p
2 *2 2 *2. 4
4 G1s 0150250252
The ground state electronic configuration of

C, using all electrons is

2 L2 gy By 2
1. CO1s 015035025 GZp T[Zp

2 LI gy Ry B
2. O1s GISGZSGZSGZpGZp

2 [ Ry Y R G |
3. O1s 6156256251-[2]362]302[3
4.

2 [ Ry
O1s 6156256251-[2]3

Uh UrollgH 3cURd AR & U v,
JAT K, @AM 2.0x10°Mst T
1.0x107¢M Bl o9 TIEEE hl Hiegdl
1.0 x10°¢M g ar 1f&feRar aX &I

1. 30x1073s7? 2.
3. 2.0x1073s7? 4.

1.0 x1073g71
0.5 st

Vmax aNd K, for an enzyme catalyzed
reaction are 2.0 X 1073 Ms~1 and

1.0 x 107% M, respectively. The rate of the
reaction when the substrate concentration is
1.0X 107 M is

1. 3.0x1073s71 2.
3. 2.0x1073s7? 4.

1.0x1073s?
0.5 571

folesaATT fohanfafd &1 aeEror 3 arel
U I IIGEAT HEAGRAT A - 3cU1g H
WmmﬁﬂmpAzlath
20s ! AT p,=2 atm 9T 40s ' &I
aigor ug & v &x foaaie &

1. 1.0atm *s7?! 2. 2.0atm s?
3. 4.0atm 's7?! 4. 8.0atm st

The first order rate constant for a unimole-
cular gas phase reaction A — products that
follows Lindemann mechanism is 2.0 s~ at
ps =1latmand 4.0 s"tatp, = 2 atm.

The rate constant for the activation step is

1. 1.0atm™1s™1 2. 2.0atm g1

3. 4.0atm™'s™? 4. 8.0atm™1s7?

sTgeet 3] form wafafa faeg worg 1 &,
@ &
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135.

136.

136.

137.

137.

138.

138.

The molecule diborane belongs to the
symmetry point group

1. Cyy 2. Gy

3. Dua 4.

UF AT & Far TRl & ve foaa Raer,
fetrorer ot 1 oRafda & gar &1 T
o sfiafda wa & ag &

3T Fat, Uegrdr gt 3T enfar
T FaT JAT vegrdy

AT Felr Jur 3T arfar
UagidT T 3AT o7idT

bl N

Though a constant shift of energy levels of a
system changes the partition function, the
properties that do not change are

1. average energy, entropy and heat capacity
2. average energy and entropy

3. average energy and heat capacity

4. entropy and heat capacity

UF GHeGFAT GIAUNHATIR 0T T e
amafd v Bl W Scdfod EEm @

[

drgerere g AT oy feeead srEer &1
dforrererst T 3t g, 3T & E

l.  hv-In2/kg 2. hv/(In2 -kg)
3. In2/Chv -kg) 4. hv-log2/kg

The vibrational frequency of a homonuclear
diatomic molecule is v. The temperature at
which the population of the first excited state
will be half that of the ground state is given by
1. hv-In2/kg 2. hv/(In2-kg)
3. InZ/(hv - kp) 4. hv-log2/kg

Cop & 3TEEATT TIEUUT & Ag, By, A, TUT By |
trans-1,3-SGCBTSe & VHeT Wiha A'S forel
WA Aot & s €, 9 &

1. A @B, 2. A TUTA,
3. A, dUTB, 4. B, TUTB,

The irreducible representations of C,p
are Ag,Bg, Ay and By,. The Raman active

modes of trans-1,3-butadiene belong to the
irreducible representations
1. AgandB, 2.

3. AyandBg 4,

Ag and A,
B, and B,



139.

139.

140.

140.

141.

141.

142.

142.

frfafa # @ gAAT 3gad WA
HHHT &1

1. 3F -1D 2.
3. 3F = 1p 4,

BF — BD
BF _)BP

The symmetry-allowed atomic transition
among the following is

1. 3F -1 2.
3. %F - 4.

5 53D
3F —)3P

10%&?13#@6?’&?@?1?@3%6@3@%
T vk B8R & gAYy BN &7 3iEd gl (W3
EESCARCRER IR

1. 10° 2. 10°

3. 10* 4. 10°

The average end-to-end distance of a random
coil polymer of 10° monomers (in units of
segment length) is

1. 10° 2. 10°
3. 10* 4. 10°

FHAIET 3aET # 300 K 9¥ U e 3
% 1.0 mol T IchAUNT WEIOT 1.0LH 4.0
Ld® fmam &1 59 WA T AGE

1. 300R-In2 2.
3. —600R-In2 4.

600 R -In2
—300R -1n2

A reversible expansion of 1.0 mol of an ideal
gas is carried out from 1.0 L to 4.0 L under
isothermal condition at 300 K. AG for this
process is

1. 300R-In2 2.
3. —600R-In2 4.

600 R -In2
—300 R - In2

BT A% anyg gig H a9 fAsRar @
foreqoT 1ogp=10.0—$,ﬁaw—{m§
TG AF U logp=80-"2 & F
wHd § A% e fowg & am gl

1. 200K 2. 300K
3. 400K 4. 500K

The temperature-dependence of the vapour
pressure of solid A can be represented by

logp = 10.0 — =2, and that of liquid 4 by

logp = 8.0 — #. The temperature of the
triple point of 4 is

1. 200K 2. 300K

3. 400K 4. 500K
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143.

143.

144.

144.

145.

145.

AT & ¥ Fia-ar a-raa: weida

e

1. 105°C WY JTIAUT STl HT 1 atm ET&
Y JredTeR{or

2. 3 & fAaa # weRor

3. —10°C R faNfaT o F7 1 atm &
q¥ fedTeRYoT

4. 1am@& TUT 0°C W A I

FEIETUI

The non-spontaneous process among the

following is

1. vapourisation of superheated water at
105°C and 1 atm pressure

2. expansion of a gas into vacuum

3. freezing of supercooled water at —10°C
and 1 atm pressure

4. freezing of water at 0°C and 1 atm
pressure

r(a — ) FT gIBEISTe & ader Wold & BT
ST FT ST & (o, p odid &) fog =7 &

T Wold HI Ugdll Tohd &, 96 &
1. 2s 2. 3p
3. 4d 4. 5f

The radial part of a hydrogenic wave function
is given as r(a — 1) T (@, § are constants).
This function is then identifiable as

1. 2s 2. 3p

3. 4d 4. 5f

Uk THHAAR AT ¢ 1 FAATOT oy
WIS At grefe T fAFaiasT & (y,)
TUT VA Scdiold  A@EAT (i), Toietert
FoIR SRR 1/2 AT 3/2 SHTS &, h TRHTT
Hog ¥ e amar &1 afg seer ¢ HT
AT FST 7/6 B ar y, KT ¢ F TR oy
TTRIRT &1

1. 172 2. 173
3. 1/4 4. 1/5

A normalized state ¢ is constructed as a
linear combination of the ground state (1)
and the first excited state (1;) of some
harmonic oscillator with energies 1/2 and 3/2
units, respectively. If the average energy of
the state ¢ is 7/6, the probability of finding
1, in ¢ will be

1. 172 2. 173

3. 1/4 4. 1/5



41

[ FOR ROUGH WORK ]




42

[ FOR ROUGH WORK ]




JUINT CLOIR-UGQL-JRF/INET DECLEIVIDER ZU1O FINAL ANSVWER KEYT DUURLE L A

CHEMICAL SCIENCE ENGLISH AND BILINGUAL
Q. No. Key Q. No. Key Q. No. Key Q. No. Key
1 4 41 1 81 4 121 4
2 1 42 3 82 3 122 2
3 1 43 3 83 1 123 3
4 2 44 1 84 1 124 1
5 3 45 1 85 1 125 3
6 4 46 2 86 1 126 1
7 3or4 47 1 87 1 127 1
8 2 48 4 88 4 128 4
9 4 49 2 89 3 129 2
10 3 50 4 90 1 130 3
11 3 51 1 91 2 131 1
12 2 52 3 92 1 132 4
13 2 53 3 93 1 133 2
14 1 54 4 94 1 134 2
15 3 55 2 95 2 135 4
16 4 56 2 96 3 136 4
17 2 57 2 97 2 137 2
18 2 58 1 98 2 138 1
19 4 59 2 99 3 139 2
20 1 60 4 100 4 140 4
21 1 61 1 101 2 141 3
22 2 62 4 102 4 142 1
23 1 63 3 103 1 143 4
24 3 64 4 104 1 144 *
25 4 65 2 105 4 145 2
26 1 66 3 106 4
27 2 67 1 107 2
28 1 68 3 108 2
29 3 69 1 109 3
30 4 70 2 110 3
31 1 71 4 111 4
32 1 72 1 112 3
33 2 73 1 113 1
34 2 74 2 114 4
35 1 75 3 115 2
36 1 76 3 116 3
37 4 77 3 117 3
38 4 78 3 118 2
39 3 79 2 119 3
40 2 80 2 120 3

change in key indicated in bold
*benefit of marks to those who attempted




JUINT CLOIR-UGQL-JRAF/INET DECLEIVIDER ZU1O FINAL ANSVWER REY DUURLEI B

CHEMICAL SCIENCE

ENGLISH AND BILINGUAL

Q. No. Key Q. No. Key Q. No. Key Q. No. Key
1 2 41 3 81 1 121 1
2 3 42 4 82 1 122 1
3 4 43 1 83 1 123 3
4 or4 44 1 84 3 124 4
5 2 45 3 85 4 125 1
6 3 46 1 86 1 126 2
7 2 47 3 87 1 127 1
8 1 48 2 88 1 128 4
9 3 49 1 89 1 129 4
10 2 50 4 90 3 130 *
11 1 51 4 91 2 131 2
12 4 52 4 92 4 132 2
13 2 53 2 93 3 133 4
14 1 54 3 94 2 134 4
15 4 55 1 95 4 135 1
16 1 56 4 96 1 136 3
17 3 57 3 97 3 137 2
18 2 58 1 98 3 138 3
19 4 59 4 99 2 139 2
20 4 60 2 100 3 140 3
21 3 61 2 101 2 141 2
22 1 62 4 102 3 142 1
23 1 63 2 103 3 143 4
24 1 64 1 104 3 144 2
25 2 65 2 105 1 145 4
26 4 66 4 106 4
27 1 67 3 107 3
28 2 68 3 108 1
29 1 69 2 109 2
30 2 70 1 110 2
31 3 71 2 111 3
32 1 72 1 112 2
33 4 73 3 113 4
34 1 74 1 114 4
35 1 75 1 115 4
36 2 76 1 116 4
37 2 77 3 117 2
38 2 78 2 118 2
39 1 79 2 119 3
40 3 80 3 120 4

change in key indicated in bold

*benefit of marks to those who attempted




JUINT CLOIR-UGQL-JRF/INET DECLEIVIDER ZU1D FINAL ANSVWER REY DUURLE I L

CHEMICAL SCIENCE

ENGLISH AND BILINGUAL

Q. No. Key Q. No. Key Q. No. Key Q. No. Key
1 3or4 41 3 81 2 121 4
2 1 42 1 82 1 122 4
3 2 43 1 83 2 123 2
4 4 44 4 84 2 124 2
5 2 45 4 85 4 125 4
6 1 46 2 86 3 126 2
7 1 47 4 87 1 127 4
8 3 48 1 88 1 128 4
9 1 49 2 89 3 129 3
10 4 50 1 90 2 130 1
11 3 51 4 91 3 131 3
12 4 52 1 92 4 132 4
13 4 53 4 93 4 133 2
14 2 54 4 94 2 134 1
15 3 55 2 95 3 135 3
16 2 56 2 96 4 136 1
17 2 57 3 97 2 137 *
18 4 58 1 98 3 138 1
19 2 59 2 99 4 139 1
20 3 60 3 100 1 140 2
21 1 61 1 101 2 141 4
22 1 62 1 102 1 142 2
23 1 63 4 103 2 143 3
24 4 64 3 104 2 144 1
25 3 65 3 105 4 145 2
26 1 66 2 106 3
27 1 67 2 107 3
28 2 68 4 108 3
29 3 69 2 109 3
30 2 70 1 110 3
31 2 71 1 111 2
32 2 72 1 112 2
33 4 73 3 113 2
34 1 74 3 114 3
35 1 75 1 115 4
36 1 76 1 116 3
37 3 77 1 117 1
38 2 78 1 118 4
39 3 79 1 119 3
40 3 80 1 120 4

change in key indicated in bold

*benefit of marks to those who attempted







