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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 92.91
Barium Ba 56 137.34 Nitrogen N 7 14.007
Berkelium Bk 97 (249) Nobelium No 102 (233)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxygen O 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 3 29908 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 @ 98 (231) Polonium Po 84 (210)
Carbon C 6 12.011 Potassium K 19 39.102
Cerium (e 58 140.12 Praseodymium Pr 59 140.91
Cesium Cs 55 13291 Promethium Pm 61 (147)
Chlorine Cl EF 35.453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co £a93 58.93 Radon Rn 86 (222)
Copper Cu 29 63.54 Rhenium Re T 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 57 83.47
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 S1 14 28.09
Francium Fr 87 (223) Silver Ag 47 107.870
Gadolinium Gd 64 LT Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 7239 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 i 4.003 Tellurium Te 32 127.60
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
Iodine I 53 126.90 Thulium Tm 69 168.93
Iridium Ir 77 192.2 Tin Sn 50 118.69
Iron Fe 26 35D Titanium T1 27 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La w4 138.91 Uranium U 92 238.03
Lawrencium Lr 103 (257) Vanadium \Y 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium L 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 2l 174.97 Yttrium Y 39 83.91
Magnesium Mg 12 24.312 Zinc /n 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
1sotopic composition was assigned a mass of 16.0000...) 1s 1.000050. (Values in parentheses represent the most stable known
1sotopes)
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Soldcle] ohl geIHTe 9.11 x 10™*'kg
STk faaih 6.63 X 107°%] sec
SolargTel ol AT 1.6 x1077°C
oA fFadis 1.38 X 107*°J /K
URT9T T Q9T 3.0 X 10°m/sec
1.6 x 1019

1.67 x 10~2"kg
6.67 X 10" 11 Nm?kg=-

FECLREERIED
TAITGT H&IT
8.854 X 10~ 12Fm™1
A1 X 107"Hm™?

AR 3 adi

1.097 x 10’m~1
6.023 X 10%3mole™1

8.314/K 'mole™?!

USEFUL FUNDAMAENTAL CONSTANTS

9.11 x 10~ 3'kg
6.63 X 107°%] sec
1.6 x 1071°C
1.38 x 107%*J /K
3.0 x 10%m/sec

Mass of electron
Planck's constant
Charge of electron
Boltzmann constant
Velocity of Light
16810 7]

1.67 X 10~ %"kg
6.67 X 10711 Nm4kg~3
Rydberg constant
Avogadro's number
8.854 x 10" *Fm™1
4t X 107"Hm™?
Molar Gas constant

1.097 x 10’m~1
6.022 X 10%3mole~1

8.314/K 'mole™?
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dlel S@al o HbIT Ueh @l Uiadd H g, olfehed
FeToll S8 o dll HAehld H gl Wal gl
gag & TAT TIH §I1 Fgd & HAblT hI
SRIT g9d B §gd & HAGT 9T 9sdr gl
FioT-a1 sy afadar AT ST Tahdr g7

|. G99 BICTr dgd s H @Bal o

2. A9 §31 dgo &g H @l g

3. gaH BICT IT a9 &3 §god g H

3l g
4., G9H BICT dgod I Hehled HSTo

961 & Heblel & qd H g

The houses of three sisters lie in the same row,
but the middle sister does not live in the
middle house. In the morning, the shadow of
the eldest sister’s house falls on the youngest
sister’s house. What can be concluded for
sure”?
1. The youngest sister lives in the middle.
2. The eldest sister lives in the middle.
3. Either the youngest or the eldest
sister lives in the middle.
4. The youngest sister’s house lies on the east
of the middle sister’s house.

Ueh HAfgell FAT X dAT Y 9T oI @SR
el fdsholdl § JdAT &I 3.50 @I I &
qedTd 39% 9 FAA 2V dAT 2 X 97 §9q
g 9g 9o U Y T ag Afgar @S
1. &9 48.24
3. 9 32.14

0. Y 28.64
4. TGI 23.42

A woman starts shopping with Rs. X and Y
paise, spends Rs. 3.50 and 1s left with Rs. 2Y
and 2 X paise. The amount she started with 1s
1. Rs. 48.24 2. Rs. 28.64

3. Rs. 32.14 4. Rs. 23.42

Ush Tl 10000 did T Gfaar 99H 1.5
AR % dIaT g, U THoEL ol Yeld &ial gl
Fored sl T 80% drear 38T e el

%I fordar ea/vfafee arear ST Srar g2

1. 80 2. 12
3. 120 4. 150

3.

.

A mine supplies 10000 tons of copper ore,
containing an average of 1.5 wt% copper, to a
smelter every day. The smelter extracts 80%
of the copper from the ore on the same day.

What is the production of copper in tons/day?
1. 80 2. 12

3. 120 4. 150

CIE GG qq‘fﬁgéﬁm‘ré%rﬁf@”@rﬁqm{
B AT AT gl g av & gfaard YeEar
gaifte ger?
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Wheat production of a country over a number
of years 1s shown. Which year recorded
highest percent reduction in production over
the previous year?
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1.

What 1s the next pattern in the given
sequence”?

A A

HYUT &9 H FHGSIA & 3HeX doT Ueh oFfdd

T H HEMAR Y&oT Il gl ST & dE

frdl =FfFd &1 Jolel H ST & e o

iad fdedd H @ HII-AT UeTuT FHIM?

L. o oY GACI/FAET T A, o1 &
fexfast & ol g st

2. gAfE T ¥ giem, FAET Tger grem, W
faifasr & soir gt 3aRafda w@el|

3. QACA/ATET &1 §AG HIRATdd §Ie,
R fafdst & Hofa g Res s

4. f&oT & grEE™ g fafas $r sofir gt
Glal gcar|

A person completely under sea water tracks

the Sun. Compared to an observer above

water, which of the following observations
would be made by the underwater observer?

1. Neither the time of sunrise or sunset
nor the angular span of the horizon
changes.

2. Sunrise 1s delayed, sunset 1s advanced, but
there 1s no change in the angular span of the
horizon.

3. Sunrise and sunset times remain unchanged,
but the angular span of the horizon shrinks.

4. The duration of the day and the angular
span of the horizon, both decrease.

dled &3 A, B dUT C & d§do0 93 fhar
gied & A I 10% ITH, B 9T 20% oITH J2T

C W 10% g1 & &1 A dAT CFH FIF

ST HeAT & Toead 38 o gl g oreT gldn
g Sidich B dUT C & HIFd dAH Hedl &
gficad 38 5% o BT gl 38 cIiFd ol
Bl dTell fav[g &Mfel IT 8T T &7

1. 10% oITH 2. 20% oITH

3. 10.66% oITH 4. 6.66% oITH

A man sells three articles A, B, C and gains
10% on A, 20% on B and loses 10% on C. He
breaks even when combined selling prices of
A and C are considered, whereas he gains 5%
when combined selling prices of B and C are
considered. What 1s his net loss or gain on the
sale of all the articles?
1. 10% gain

3. 10.66% gain

2. 20% gain
4. 6.66% gain

HAAE o &HFA%hel & Affiesr ol @
TSN (THE STeleck & H9aT) T TdcRv
T A R ™7 8| 39 UR W A5 |
T HIA-GT YT AT T g2

81

2\ _
> AL

0 F-4--1-%--F-+--4--t--F----1 Sea level

e s

Depth/ Elevation (km)

\

0 10 20 30 4b 50 60 70 80 90 iUD
Cumulative % of surface area

1. 9T &1 Hdg H AP AT THG
STE] & AT gl

2. FHE AT F FU HI AAg & FHel &bl
&l AP IR 2 5. FaE d i B

3. OHg ST 8 &l 6l Tdg & FHel &Aool
Sl 98 H IR 4. ANL 808 T A0 ©

4. THG STOER § FaAIOS TgR03 A gl THs
STEd & HaIfts 39 & e gl

Based on the distribution of surface area of the
Earth at different elevations and depths (with
reference to sea-level) shown in the figure,

which of the following is FALSE?
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10.

10.

11.

11.

12.

dieT g8l # 9l H 30 dichelC @, Sop oy
U HedHd IET R @I ol IEE™ H 39
30 §Y F IORAT ISl &1 Tcdh Il Y
R T foRigTe [ gaar # didelc & 38
g 9fad 99T T dldhelc ¢l o &9 H ofdl
gl 9 ST gY § IR & AT 38 91

TR dA Thdar dlehole T IGN?
1. 0 2. 30
3. 25 4. 20

A chocolate salesman is travelling with 3
boxes with 30 chocolates in each box. During
his journey he encounters 30 toll booths. Each
toll booth inspector takes one chocolate per
box that contains chocolate(s), as tax. What 1s
the largest number of chocolates he can be left
with after passing through all toll booths?

1. 0 2. 30

3. .23 4. 20

Ush c&Ialell 90 ®fleX ¥ H 10 olel 9T
fATAr 1 Sl g¥ #T 1/5" HET 99 & §IG
ag%‘rsraxmﬁaergu HIET I HAMET & AT
AR 9T fAerar g1 3@ AT A 96 9 gy

T 3eTAT &
1. 72:28 2. 28:72
3. 20:80 4. 30:70

A milkman adds 10 litres of water to 90 litres
of milk. After selling 1/5" of the total
quantity, he adds water equal to the quantity
he has sold. The proportion of water to milk
he sells now would be
1., T2:28

3. 20:80

2. 28772
4. 30:70

& ARl @ Iofadl & el Hr S
MNP g, Td JUH AT HledReh TH GEY
& HedReh A & eHET gl &9 3R
diell Ueh gd | 34T Sidieh ©leT [ $T g
T FUAT H T HIA-AT HUA Tl g2

1. 93 AT # B ¥ 491 3HEF g &
2. 93 AT # B § 2 7= #F 5T ¢
3. el AT & gd AT 3add & gl

4. BIE ARIT H 93 F 29T g9 g

12. Two coconuts have spherical space inside

13.

their kernels, with the first having an inner

diameter twice that of the other. The larger

one 1s half filled with liquid, while the smaller

i1s completely filled. Which of the following

statements 1s correct’

1. The larger coconut contains 4 times the
liquid 1n the smaller one.

2. The larger coconut contains twice the
liquid 1n the smaller one.

3. The coconuts contain equal volumes of
liquid.

4. The smaller coconut contains twice the
liquid 1n the larger one.

[T IThT H T HiA-GT AlS Ul & TATR
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13.

14.

Which of the following graphs represents a
stable fresh water lake?(1.e., no vertical
motion of water)
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Uch §TH, 84T ol [duId feem ¥ 39 AR

I dieh H I§dT &l ST HRUT g T

1. 4T 38 39ad PR &7 Hledd Aldoldl
EHAT el H HEIAT Far gl

2. Bdl 3Yel ETY TASR <hl ITET hl §T°
WW%WWWEFT
gGol H AT Bl g

14.

15.

1.

16.

3. §dT ol Taqdd f&em H "M&HAId: el

SR 87 @ 3 dgdY &3 Haiv
fFerar g

4. gar &1 faudia feem & smg $fr Bafa 3
Y HI RFR d& el Tgadd o A Acg
LAl B

A tiger usually stalks its prey from a direction
that 1s upwind of the prey. The reason for this is
1. the wind aids its final burst for killing the
prey
2. the wind carries the scent of the prey to the
tiger and helps the tiger locate the prey easily
3. the upwind area usually has denser vege-
tation and better camouflage
4. the upwind location aids the tiger by
not letting its smell reach the prey

Tsh Bl Cray (HER) ¥ 1W AlSd &l
fafereor grar &1 3mas TP & grEHer &
0.1 mW 2Ted &1 Tafeor grar g1 Ife 3ma
gl ¥ 100m Fr gr W &, AR BT 39 &
Wﬁﬂagﬂ’é’,?—l‘rm { deh clal ¥
qgdel aTell Fal (E,) dAUT 3796 Bl & 9gae

arel Fail (E,) T TE Jefelm gref

1. E;>>E,
2. E,>>E,

3. E,=E,, il AU oIt & [T ST &
4. T I SITThRT AT Jolell & &

AT gl gl

A cellphone tower radiates 1W power while
the handset transmitter radiates 0.1 mW
power. The correct comparison of the
radiation energy received by your head from a
tower 100m away (E;) and that from a handset
held to your ear (E,) is

1. E,>>E,

2. E; >>E;

3. E,; = E, for communication to be established
4. 1nsufficient data even for a rough comparison

T & i guglt 5 A g1 U &
SO 1 HAT g1 J8 R9er 39e«r 3Hey 94X 2
gy 9fd H. Hr afd d gAdr gl e
YT & & FAGK TR ITd @ Toldl Idid

grdr g2
1. 1 mm/s 2. 5 mm/s
3. 6 mm/s 4. 10 mm/s
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L7

LT

18.

18.

19.

The pitch of a spring is 5 mm. The diameter of
the spring 1s 1 cm. The spring spins about its
axis with a speed of 2 rotations/s. The spring
appears to be moving parallel to its axis with a

speed of
1. 1 mm/s 2. 5 mm/s
3. 6 mm/s 4. 10 mm/s

Tsh B & MHR 18 x 24 & 3 Teh T
JAPR TTSell hI #IeTdH HEAT fohcdell glafy
foad & |9l w7 fhdl 8t arse & dis

T9aT ST AT Ih?

1. 6 2. 24
3: 8 4. 12

The dimensions of a floor are 18 x 24. What
1s the smallest number of 1dentical square tiles
that will pave the entire floor without the need

to break any tile?
L. @ 2. 24

3. 8 4. 12

teh gIRFEAfad dafae aar & foawe
IETCl dTel &1 H 3eAhl &G &l 3T AT
e & faw 30 Aldt @ gehs & I
IREAl H UH-Uh AfGHl Ugal ¢l &l Th
gcdig 916 dg T 40 drdl & 9ehg oldr g,
AR grar g o6 3 # @ 8 didl I Al A
A 81 3T SR & AR 9T didl &

HAATAT JTETCT Tohcdedl SATT ST

1. 70 2, 19y
3. 160 4. 100

To determine the number of parrots in a sparse
population, an ecologist captures 30 parrots
and puts rings around their necks and releases
them. After a week he captures 40 parrots and
finds that 8 of them have rings on their necks.

What approximately is the parrot population?
1. 70 2. 150
3. 160 4. 100

Ush 3 ded & d9 & ALY fdeq a1 38h
ATH o ATAH w3l & el @i & Ssr
T g1 T # U orifehd &9 aur Bge
& &TTHell HI AU TAI?

10

19.

20).

20).

T m—1
l. E_l 2 3
3. m—1/2 4. 2m—1/4

The mid-point of the arc of a semicircle 1is
connected by two straight lines to the ends of
the diameter as shown. What 1s the ratio of the
shaded area to the area of the triangle?

3. m—1/2 4. 2w —1/4

a7 arerer & gR8ey AT o aaeaia

FcI®S ATET H A9l @I, 3o dreltel H

HSO &l TEer &»d gAY Srdr g, e

FROT &

1. BRIAY (ST IeTEqld) T T R I
dTelTe & el deh Ugdal § Akl g

2. g3 dlell 8T8« (S doI€9id) 9=l H
gl JHifFHsTe $I 75¢ Al gl

3. gAY Sl ST 99EUTd AGTOl &
forT gacd 3MER gl i

4. gAY (ST d€49fd) 9T # SAgdlel
qerdy oisdr g

Why i1s there low fish population in lakes that
have large hyacinth growth?
1. Hyacinth prevents sunlight from
reaching the depths of the lake.
2. Decaying matter from hyacinth consumes
dissolved oxygen in copious amounts.
3. Hyacinth is not a suitable food for fishes.
4. Hyacinth releases toxins in the water.



21.

21.

22,

22.

23.

23.

24.

24.

HT \PART 'B’

gellolel 30T (3N) & Wfed @ & fov

a¢cc {dlé-lnl

HOMO (highest occupied molecular
orbital) d LUMO (lowest unoccupied molecular

orbital) # Solgerfaleh THAUT g

l. n* > o* 2. T—>
3. 0 > coc* 4. T —> c*
The HOMO (highest occupied molecular
orbital) to LUMO (lowest unoccupied
molecular orbital) electronic transition

responsible for the observed colours of
halogen molecules (gas) 1s

1. % > o*
3. 0 > OF

2. T— ¥
4. 7 —>0"

S

trans-[Co(en),CI(A)]" @& SAod-399cd  #H
fAhelel dTell 9 Il FARISS & '  cis

3c91e &1 faTTel sgeAcdH §IdT &, o1d A§

1. NO, 2. NCS
3. CIT 4. OH

In the hydrolysis of trans-[Co(en),CI(A)]", if
the leaving group is chloride, the formation of
cis product 1s the least, when A 1s,

I. NO, 2, NCHS
3. CI' 4. OH

[XeFs]” & Tt 9carfiRid F NMR TUSCHT
TSl I FEAT, Healsel o AT g [PXe (
= 15) T Sg T g =26%]
I. &

3. did

2. SFhI

4. Uch

The expected number of "F NMR spectral

lines, including satellites, for [XeFs] 1s
[Abundance of '“Xe (I = 1%) = 26%]

1. two 2. twenty one

3. three 4. one

[H;]" A H-H-H 3de¥T 0T &l JcIidd

AT g
1. 180° 2. 120°
3. 60° 4. 90°

The expected H-H—H bond angle in [H;]" is
1. 180° 2. 120°
3. 60° 4. 90°

11

25. HFT  [Rus(n’-Cp)x(CO)x(Ph,PCH,PPhy)] (18-
Soldcld 8T &1 9lold &dl g), H 398Ud
A oSt Tur erg-urd e S gEr

AT
1. 0dur 1 2. 2dAT 1
3. 34T 1 4. 19272

25. The number of bridging ligand(s) and metal-
metal bond(s) present in the complex [Ruz(nﬁ-
Cp),(CO),(Ph,PCH,PPh,)] (obeys 18-electron
rule), respectively, are
I. Oand 1
3. 3and 1

2. 2and 1
4. 1 and 2

26. ﬁﬁﬁ‘@ﬁﬁ;ﬁﬁmﬁaﬁw

IIEAT §
Me,_:_, ,Me
(P\
CI—AUK—)ALJ—CI
P\
Me‘ﬁ Me
1. O 2. 1
5. 2 4, 3

26. The oxidation state of gold 1n the following

complex 1s
Me_ ,Me
/"p
Cl—Au —ju—Cl
A
MeS \Me
1. O 2 1
3. 2 4. 3
27. [PtCl,]” & Ucdhiel & HHeAT hl &l
forc gaifas §, 98 &
1. dRdSa 2. Tiele
R EE RIRERSIGH 4. 1-sgCK=




27.

28.

28.

29.

29.

30.

30.

31.

The rate of alkene coordination to [PtCl,]* is
highest for

1. norbornene
3. cyclohexene

2. ethylene
4. 1-butene

AhellFdice WA B’ Fad forv Fdaifes

g, dg ¢
1. Br 2. ClI
3. CN 4. F

The nephelauxetic parameter ‘3’ 1s highest for
1. Br 2o KG1°
3. CN 4. F

[Cr(NHy)e]™ & gelagifelsh FTIGCH H “Eye—
‘A, GHRHUT Ticd BIdT § olaTeaT

1. 650 nm 9 2. 450 nm W

3. 350 nm T 4. 200 nm I

The ‘Ey,— “A,, transition in the electronic
spectrum of [Cr(NH;)s]™" occurs nearly at

1. 650 nm 2. 450 nm
3. 350 nm 4. 200 nm

Flalfeleh Uedglesd H 3R CO, & STeldlaid]

H, CO, Pl UH HA=AThAT gidT &

l. TeollH & Hishd Tl & OHIT 4,
dcuedrd o= 4

2. Teolld & Hihd TAST & H,0 &,
dcadrd Sieeh H|

3. UoollH o Giehd TUel & foleh I
dcIRIATd, OH I

4, Teolld & Hichd TIA & [oloh
AT H,0 99 J

In the catalytic hydration of CO, by carbonic

anhydrase, CO, first interacts with

1. OH group of the active site of the enzyme
and then with zinc

2. H,O of the active site of the enzyme and
then with zinc

3. zinc of the active site of the enzyme and
then with OH group

4. zinc of the active site of the enzyme and
then with H,O

HTATHIT

" _
HX(q + HOq = H30 (g + Xag)
& oI [X7), TS T 3d X §

12

31

32.

32.

33.

33.

34.

1. OCl
3. CI

For the reaction,
_I_ _
HXq + HOgy = H3O g + Xag)

the highest value of [X ], , when X is
1. OClI 2. B
3. 1 4. NO,

d.c. GreRIATHr & TIT TET FUA §

. By, Olegdl W R &

2. GTdel AR Felagls Teh T Solacls ©

3. HHATTd YURT HHATT g 980T 9T &)

4. ATHAIHT URT Sl FEIIsh dedd JTacT
T =X JHfHAr faeed X S &

The correct statement for d.c. polarography is

1. E;p 1s concentration dependent

2. Dropping mercury electrode 1s a macro
electrode

3. Limiting current is equal to diffusion
current

4. A large excess of supporting electrolyte
eliminates migration current

=gl AfhIUT fARAVOT H e IVIh &

(A = IR IBIFHIAT; ¢ = FIZIA Foldd; o =
JHTAl  ATHGDIT  UAhdl &9; N = o8
TRATUT T TEAT; ) = &TUTeh)

A ooNA
. — 2. —
(poN A
A ooN
3. 4, —
AQoN A
Saturation factor 1n neutron activation

analysis 18

(A = induced radioactivity; ¢ = neutron flux;
o = effective nuclear cross section; N = no of
target atoms; A = decay constant)

A ocNA
1. — 2.+
ocN A
A cN
| 4. EE
ApcN A

grafAse faeee Afr (Gesr &1 39T g0
FAT 8) ¢

1. 9XOT AT ColoAT ScHoled FdereiATd
2. Foir fagigor XY gfddica suereifara

3. TAISl dsddd dlecRIfATd

4. GATANAS ToJdl GeATT TFEIATT
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34. The primary analytical method (not using a

reference) 1s

1. inductively coupled plasma emission
spectrometry

2. energy dispersive X-ray fluorescence
spectrometry

3. anodic stripping voltammetry

4. 1sotopic dilution mass spectrometry

35. Rubredoxin, 2-iron ferredoxin ddT 4-iron
ferredoxin & $Tfcdeh GIclel Hihd Tl H
IRUT FEidAd oWl (AT Hohlss)
URATUL3T T HEAT § HAU:

1. 0,214 2. 2,413
3. 0,4d4r2 4. 0,2 dAT 3

35. The number of inorganic sulphur (or sulphide)

atoms present in the metalloprotein active
sites of rubredoxin, 2-iron ferredoxin and 4-
iron ferredoxin, respectively, are

1. 0,2and 4 2. 2,4 and 3
3. 0,4 and 2 4. 0,2 and 3
36. wrfcash AT TAT 3T TdId ATelshdl
T TAISISS &
1. Nal 2. Cdl,
3. Lal, 4. Bils
36. The metal 10odide with metallic lustre and high
electrical conductivity 1s
1. Nal 2. Cdb,
3. Lal, 4. Bil;

37. [RrAfaf@d & & sfad C-H el &

foIT ey TSAIAT FAT3i T el e o

@H >—H \ )—=H
A B C
1. C>B> A 2. A>B>C
3. A>C>B 4. C>A>B

37. The correct order of the bond dissociation
energies for the indicated C-H bond 1n
following compounds is

QH >—H \ =N
A b C
.C>B>A 2. A>B>C

38.

38.

39.

39.

farAaTeli@d il hr TFEIdT I Jal hH
gl

0 O
@ EZ? I
O O
A B C
2. C>B>A
4. C>A>B

1. B>C>A
3. B>A>C

The correct order of the acidity for the
following compounds 1s

O O
A G R
O O
A B C

1. B>C>A 2.C>B>A
3. B>A>C 4. C>A>B
rafa@a it & T I8 a7 §
Me
Me

‘ N

1. Jifdle fah¥er & dUT G&IUT P gl

2. il i & dAT G&IUT M gl

3. Oifdre 3ffrer & IUT 39A gATART
C,-318T g

4. i feer & aur sad gaAfAf
el g

The correct statement about the following
compound 1S

Me

1. compound is chiral and has P configuration

2. compound 1s chiral and has M
configuration

3. compound 1s achiral as i1t possesses C,-axis
of symmetry

4. compound is achiral as it possesses plane
of symmetry



40.

40.

41.

41.

42, AEf@d JA@AHBAT & 9YUHA U H

ﬁmﬁ‘i@r—raﬁ‘ﬁ‘lﬂ?ﬁﬂﬁﬂ@%

*[>\

Ph"

. HAEAY

2. SRR

3. Udlecdleldesh
ICREESIIIGED

4. GIAATHS

Methyl groups 1n the following compound are

\[>~

Ph"

1. homotopic

diasterotopic

. enantiotopic

. constitutionally heterotopic

INRWHN

EIA3T A ¥ dftsd TUS GHIT g

\L\J 2.W\
&/4&/

Among the structures given below, the most
stable conformation for the following compo-

und 1s

b T

X

giFATerd 31Uds HaThl I HeAI-AThI 8
H. _H Br
j[ + Br—Br > [

H H Br

l. Te—c = O*pp;
2 Ng, —> O*c_C

14

3. Tc—c = OBrB:
4. HE[' _} TEC:C

42. Molecular orbital interactions involved in the
first step of the following reaction is

H_ _H Br

]I + Br—Br = E

H™ "H Br

Tc=c —> OB Br
Ny — CG*c ¢
Nc=c = OBr-Br

. Npr — TMe=C

AW~

43. 4-STHAIETOIg & SETse H fRRIT A&
391G @

LA e
O

43. The major product formed in the dinitration of
4-bromotoluene 1s

SR
e o

44, 3TATHATIN &1 AT @d Ao
(Z = CF3/CH3/OCH;) & TolU X [aadrehl o1 der

e ¢
NO,
e P T OO
Z Br 74 N

1. CF;> CH; > OCH;,
2. CF;> OCH; > CH;,4
3. OCH;> CF; > CH;
4. CH; > OCH; > CF;




44.

45.

45.

46.

46.

47.

47.

:::E + H—N
Z Br

The correct order of the rate constants for the

following series of reactions
(Z = CF;/CH5/OCH,;) 1s

1. CF; > CH; > OCHj
2. CF; > OCH; > CH;
3. OCH;> CF; > CH;
4. CH; > OCH; > CF;

dooiled dUT UHICASCSd & [Hyor &

'H NMR # AT HATGAA & & Thah YTcd

Bl &l Sevilel : VHICIISCSS Ao 3edTd &
.. 1zl 2. 23l
3 1 4. 6:1

'H NMR spectrum of a mixture of benzene
and acetonitrile shows two singlets of equal
integration. The molar ratio of benzene:
acetonitrile 1s

L. &l 2. 2:1

3. 1:2 4. 6:1

gifareh ST 3314 AT 2126 cm™ IR 3T fcadn

GACAT &, 98 &

1. CH;(CH,),CH,SH

2. CH,(CH,),CH,C=N

3. CH4(CH,),CH,C=C-H

4. CH;(CH,),C=C(CH,),CHj

The compound which shows IR frequencies at
both 3314 and 2126 cm’ is

1. CH5(CH,),CH,SH

2. CH3(CH,)4,CH,C=N

3. CH3(CH2)4CH2CEC-H

4. CH;(CH,),C=C(CH,),CH;

frafaf@a Affes & Wil 3gfFad P
NMR & 39i&ad {83l $r a&ar g

Br
Br Br
Br
1. d{ 2. 6B
3. 3TS 4. ¢H

Number of signals present in the proton
decoupled "C NMR spectrum of the
following compound is

NO,
O

15

48.

48.

49.

Br
Br Br
Br
1. four
3. eight

2. SIX
4. ten

frAfataa sfafear 7 gafts wareg

faR™a 3care &l

AICI,

heat

e

g

D
1®e

The most stable product formed in the

following reaction is

2

AICl;
heat
e}

D
1®e

@ ATRAT T ATT 3c9E &

O

TBS = Si(CH3),t-C4Hg

1.
HO

IID*HOTBS
3

O

T )oes

-
-—
-f

i. (CH3),Culi
D"'DTBS ii. H,0

1OTBS

Z,
O
p--noms
4,
HO



49. The major product in the following reaction is

O

T )ores

TBS = Si(CH3)ot-C4Hqg

i. (CH3),CuLi
ii. H,0

. 2,
HO O

'D-HOTBS

50. fAFfai@d AT &1 7&7 3c9c §

CO,CH
2273 Zn/Cu, CHol,

JCOLCH,

Q

OCH,

Q

OMe

fe?

CO,CHj

€

50. The major product formed in the following
reaction 1s

CO5CHs

Zn/Cu, CH,l,

ge

1OTBS

16

S1.

S1.

52.

L. _CO,CHj
5
OCHj
3 0
OMe
4. CO,CHj

DNA S8 Z3H H UsSelel & 3ifeeratshra al

& forw @gr 3fdceror €

1. N(3) Ush gISsIaled 3aee IRl § 3R
C(6)NH, Ueh gISsiold el aram ¢

2. N(1) U gTS3lalel EY IATer o 3K
C(6)NH, Ueh gISsiold el SIam ¢

3. N(3) dUT C(6)NH, &Il gT8siolel 3Taeel
DIEY

4. N(1) YT C(6)NH, GlAT gTSaloled HTaey
DIREY

Correct characteristics of the functional

groups of adenine in DNA base pair are

1. N(3) 1s a hydrogen bond acceptor and
C(6)NH, 1s a hydrogen bond donor

2. N(1) 1s a hydrogen bond acceptor and
C(6)NH; 1s a hydrogen bond donor

3. Both N(3) and C(6)NH, are hydrogen bond
acceptors

4. Both N(1) and C(6)NH, are hydrogen bond

acceptors

Tsh 500 MHz TO&cIHIEY I 3ifehd Teh Iifdeh
$T 'H NMR TIFCH, Th IJsh colldl g,
TSTH oSel, TATT 1759, 1753, 1747 dAT 1741
Hz R &l Iq% & v qaaf@as gid o)

dUT JIAS fAadis (Hz) &
1. 3.5 ppm, 6 Hz 2. 3S5ppm; 12 Hz
3. 3.6 ppm, 6 Hz 4. 3.6 ppm, 12 Hz




S2.

S3.

3.

4.

4.

V.

55.

56.

'H NMR spectrum of an organic compound
recorded on a 500 MHz spectrometer showed
a quartet with line positions at 1759, 1753,
1747, 1741 Hz. Chemical shift (o) and
coupling constant (Hz) of the quartet are

1. 3.5 ppm, 6 Hz 2. 3.5 ppm, 12 Hz
3. 3.6 ppm, 6 Hz 4. 3.6 ppm, 12 Hz

Th un%ﬁq?raavﬁé:ﬁmﬁ,a’rmam
et 3137 sl & T®YUT HT AR g

1. 120 2. 60
3. 20 4. 10

The weight of the configuration with two up

and three down spins 1n a system with five

.1 . .
spin > particles 1s

1. 120 2. 60
3. 20 4. 10

IfhauT FAT 49.8 kI mol”' &I v IfAfEHAT
& T 600 K dur 300 K 9¥ ¥ Idmeni

(keoo'ksoo) <PI HAHTA odTHdT gl (R=2831]
mol™ K™)

1. In(10) 2. 10

3. 10+e 4. "

For a reaction with an activation energy of
49 8 kJ mol'l, the ratio of the rate constants at
600 K and 300 K, (Kego/K300), 1S approximately
(R=8.3Jmol' K")
1. In (10)
3. 10+e

2. 10
Joet

Te9E0T, Y Cov(x,y) = (xy) — (x)}(y) &
eRa & A B dur ¢ TCoorld Rade
G &1 Cov(x,y) YT B Shadl STd

l. v = Ax*
2. y=Ax*+B
3. y=Ax+B

4. y=Ax*+Bx + C

Covariance 1s defined by the relation
Cov(x,y) = (xy)—(x){y). Given the
arbitrary constants A, B and C, Cov(x,y)
will be zero only when

1. y = Ax?

2. y=Ax*+B

3. y=Ax+8B

4. y=Ax*+Bx +C

&l AT YEehIvT FHepfold dedl I R A
gcdeh Rfega Oy gidr &

17

56.

Dl

S7.

38.

S8.

59.

59.

2. el el A

4. d{g -.1;;? q

l. & Jedl &

3. IR grdﬁ a

Each void in a two dimensional hexagonal
close-packed layer of circles i1s surrounded by
1. six circles 2. three circles

3. four circles 4. twelve circles

NH;} ddr HCOz &1 3Teleh ITAiTeTdid sha 2l
6x107*V-1s1gUT 5x10"*V-1s~1&| NH}
dAT HCO3 & ATHITHAATR § HAU:

1. 0.545 TUT 0.455

2. 0.455 TUT 0.545

3. 0.090 LT 0.910

4. 0.910 AT 0.090

The ionic mobilities of NH and HCO3 are
6% 10~*V~1s7t and B ) I
respectively. The transport numbers of NH;

and HC O3 are, respectively
1. 0.545 and 0.455

2. 0.455 and 0.545
3. 0.090 and 0.910
4. 0.910 and 0.090

Ueh faedda ITA 0.008 M AICI; T 0.005 M

KC1g, &hr 3T 9dHa2T g

1. 0.134 M
3. 0.106 M

2. 0.053 M
4. 0.086 M

The 10nic strength of a solution containing
0.008 M AICI; and 0.005 M KCl 1s

1. 0.134 M 2. 0.053 M

3. 0.106 M 4. 0.086 M

sp? HhRd H&Ihl H H Th & [T Hal
THTHATITShd T Holel &

1 i b 1
I §w25+§w2px+§w2p},

i | 2z 1

2. ‘J_'EIPZS + \/_Elpsz + E]apr};
1 1 1

3. FWas + H¥op, + ZV2p,
1 1 1

4, TE’PH t oV, T szpy

The correct normalized wavefunction for one
of the sp? hybrid orbitals is

1 ;w +§1f2px +§wfpy

2, ﬁ'PzS i ﬁwsz + \/_glf)z;:r},
3. =2 + Sz, + =2,
4. Zos + 55V, T Vap,



60).

60).

61.

61.

62.

62.

63.

NMR TUHCITATT & A & Hal U 8

1. TAfqeh Jqahra i 1 99T, fge
HIEUTIT o ALY hHUT hl IR HA
fore foar Sar g

2. Iehel G, ST T FAf
FIhIT &1 9 o BIdT &

3. T qhIT &F HT JI9T T
JAEATIHT & ALY HERT BT Hed 3coa
FT & T Rar S gl

4. TAAS qahT & F9A-RF9eT JarsT
URT X gl

<]

The correct statement in the context of NMR

Spectroscopy 1s

1. static magnetic field is used to induce
transition between the spin states

2. magnetization vector 1s perpendicular to
the applied static magnetic field

3. the static magnetic field 1s used to create
population difference between the spin
states

4. static magnetic field induces spin-spin
coupling

[ad S dUr V WX Ush Tad: YshHA ohl Jdrer

H ST WAL TeT gedr g, 98 &

1. U 2. H
3. Cp 4. q

The parameter which always decreases during
a spontaneous process at constant S and V, 1s

1. U 2. H
3. K 4. q

qerdf A, B, C @1 D & fov Refdg e
AT 0.2, 0.5, 0.8 TAT 1.2 bar gl AR

Sasr Feauraa A IRfa & g™
g W 8l ST &, d8 &

1. A 2. B

3. C 4. D

Triple point pressure of substances A, B, C
and D are 0.2, 0.5, 0.8 and 1.2 bar,
respectively. The substance which sublimes

under standard conditions on increasing
temperature 1s

1. A 2. B

3. 'O 4. D

hHAUT IIEAT-dIC & 3T IR [STgehr
AL 'RH: & AT &, 98 &

18

63.

64.

64.

635.

63.

66.

66.

67.

l. Ink vs. T 2 ln(g) vs. T
3. In G) VS. % 4. Ink vs. %

According to the transition state theory, the

—AH* .
1S

plot with slope equal to
l.Ink vs. T

3. In (%) VS. %

2 In (%) vs.T

4. Ink vs. 1
T

HhHAUT ST gTS3Iolel TRATV] TAFcH H ATSHa

AU & §, T8 &
l. 1s « 4s 2. 1s « 4p
3. 25 « 4s 4. 25 « 4p

The transition that belongs to the Lyman
series 1n the hydrogen-atom spectrum 1s

1. 1s « 4s 2. 1s < 4p
3. 25 « 4s 4. 25 « 4p

301 o s, gATAfY aca 8, @8
1. UTelle 2. Velled

3. deoild 4. 1,3-sgCrsIsA

The molecule that possesses S, symmetry
element 1s

. ethylene
3. benzene

2. allene
4. 1,3-butadiene

CIAWATIS U & delddl HT FAEIT
grAllah fada @ &a g1 I x? Fa =+
&l &, d9 Tel YA &

. 2x 9T & dUT 2 a9 Aades gl

2. —2x ¥ g dUT2 g Aadares gl

3. 2x ¥l g dUT —1 dof &Idie gl

4, —2x 9T g dUT —1 g AIa g

Vibrations of diatomic molecules are usually
modelled by a harmonic potential. If the
potential is given by x?, the correct
statement 18

1. force 1s 2x and force constant 1s 2

2. force 1s —2x and force constant 1s 2

3. force 1s 2x and force constant 1s —1

4. force 1s —2x and force constant 1s —1

Uh 1x107°g dd@r 3HFd (M = 602.3 g/mol)
Bl T ¥ Uk Tdg TWed & TT H (W N
Juised & 3N 100 cm? &FIBd HT Teh
HIAIUGeh IR el ¥ I-AT| e & 30T i
IIUEY qRToe &7 (A2 ) &




67.

68.

68.

69.

69.

1. 50
3. 150

2. 100
4. 200

When 1 X 10_5g of a fatty acid (M =
602.3 g/mol) was placed on water as a
surface film, a monomolecular layer of area
100 cm? was formed on compression. The
cross-sectional area  (in A?) of the acid
molecule 1s

1. 50
3. 150

2. 100
4. 200

Mark-Houwink EHIHIOT ([n] = KM®) T 39T
oge YR & d &, 98 ©

. H&I-3HEd Al Hgid

2. AR-3rad Aer d@gfa

3. QATAT-31d HAleR dald

4. z-HIEd AR Hgid

Mark-Houwink equation ([n] = KM%) is used

for the determination of
1. number-average molar mass

2. weight-average molar mass
3. viscosity-average molar mass
4.

Z-dverage molar mass

Al HUN & Fg IUTUH, FId T gcd H

0T F TYF T & Aot 819 &, 3T

FHTIOT

l. ool UMl & des AT AT TYA geg 6
HYST DIl gl gl

2. oAl &N & Tdadell # fauHAear e
gleTl &

3. oiodl Ul H Hdg &9 &l AT o
3UTd, ¥YeT G i 37UET 3t gl &

4. o1l Ul H, dg &7 &l I™AdT 4
eI, T ged I 9. HF gl g

Many properties of nanoparticles are

significantly different than the corresponding

bulk material due to

1. smaller band gap of nanoparticles
compared to bulk

2. higher heterogeneity of the nanoparticle
solutions

3. larger ratio of surface area to volume of the
nanoparticles compared to the bulk

4. smaller ratio of surface area to volume of
the nanoparticles compared to the bulk

19

70.

70.

71.

71.

72.

[ArAfaT@d 1 ger AdT &

HldH A | HidH B
i. hFPL | a. GITATCHSD HIcheT
ii. gfeleT | b. Tl
iii. ThXTeeT | c. TeollsH
d. Te133
e. TUleT
l. 1—a;nn-c;m-e 2. 1—e;11-b;1u1-a
3. 1-d;1n-c;m-a 4. 1—e;n-b;m-d

The correct match for the following is

Column A | Column B
1. camphor | a. structural protein
i1. insulin | b. hormone
111. Keratin | ¢. enzyme
d. steroid
€. terpene
l.i—ajnn-cjui-e 2. 1—e;11-b;ii-a
3.1—d;11-c;1i-a 4. 1—e;nn-b;m-d

HT \PART 'C’

KCs & ToT [Aeafaf@d syl ¥ faar fifae
(A) TE 3ITAShIT &, (B) $HD AT W
T &, (C) 3HHT deId dTelhdl IHISC
38T 38k g1 ol 3cck §

1. ACUTB 2. ATATC

3. BAATC 4. A, BTATC

Consider the following statements for KCsg:
(A) It 1s paramagnetic, (B) It has eclipsed
layer structure, (C) Its electrical conductivity
1s greater than that of graphite.

The correct answer 1s

. Aand B 2. Aand C
3. Band C 4. A, B and C
CCl, # S,Cl, shr 3FAMaIrT & HATHhaT H

fRfRa g arel @@ 3curel & fAAfafaa A
H giv|

NH,CI (A), S4N, (B), S5 (C), TT S3N;Cl; (D).

1. A, BT C 2. A,BTUTD

3. B,C,ddTD 4. A, CTATD




72,

73.

73.

74.

74.

Among the following, choose the correct
products that are formed in the reaction of
S,Cl, with ammonia in CCly:

NH,CI (A), S4N4 (B), S5 (C), and S3N3Cl5 (D).

1. A, Band C 2. A,Band D

3. B,C,and D 4. A,Cand D

[Ce(NO;),(OPPh3),] & ToIT [T A @
A. 38% Tl fAordeT &1 T Frar-arel g

B. Ce I HHAGT TEIAT ¢ o

C. g 4Td & foRIes A TATATAROT SRATAT
el

D. Ig Jiageshid Yhid FT &

TEr 3ccR &

1. AddTB

3. A, BdAarD

2. AdArTC
4. B,CdarbD

For [Ce(NO;)4(OPPhj3),], from the following

A. Its aqueous solution is yellow-orange in
colour

B. Coordination number of Ce 1s ten

C. It shows metal to ligand charge transfer

D. It is diamagnetic in nature

the correct answer 1s

. Aand B
3. A,Band D

2. A and C
4. B,Cand D

AT AT AT [TUT I R a9 HIfeie:

I: [Rh(CO),L,] & CH5l T CO & CH;COI #
30T aRad g ST g

IL: [Rh(CO),L,]” & Y&hfa ufcaeha &

T A @ e B

. IJATIIIEr § 3T 1L, 1 T TISEIaoT ¢

e B

188 & I I 9T ¢
[ JATIL &Il ITdd g

g

Consider the following statements, I and 11

I: [Rh(CO),l,| catalytically converts CHsl
and CO to CH;COI

II: [Rh(CO),I,] 1s diamagnetic 1n nature

the correct from the following is

1. I and II are correct and II 1s an explanation
of 1

2. I and II are correct and II 1s not an
explanation of I

3. 11s correct and 1I is incorrect

4. I and II are incorrect

ITAT I EET & 3T IL, 1 T TASEIRI0T Agl &

20

R,

19,

76.

76.

¥ i

17.

BrEhe fAURT & fav defr gaeafas defdr
. # 2 mg ro, (lafrse @fshaar 3100
fagesT s'mg™) @ TH 1 g AHAT AelTT A
dhfdd T &arl s8A @ 30 mg ‘iﬁgﬁ
BIERE Sl AT fhadr 3000 faged s g8

TS| A7 #H PO, H % el ©
1. 30 2. 6
3.9 4. 15

In a direct 1sotopic dilution method for
determination of phosphate, 2 mg of

PO, (specific activity 3100 disintegration
s"'mg ") was added to 1 g of a sample solution.
The 30 mg of phosphate isolated from it has an
overall activity of 3000 disintegration s~'. The

% mass of PO, in the sample is
1. 30 2. 6

3 9 4. 15

[FeO,]" & foIT Aafai@d el . 99
ST

A. Tg AT &

B. 3OHT T, GATATT &

C. Ig fahd T delld SATTAAT 39ATAT &
D. I§ ST D,, GATATT 2ATar &

el 3cX g
1. A, BaarC 2. A, CTATD
3. AJATD 4. A dATB

Consider the following statements for [FeO,]".
A. It 1s paramagnetic

B. It has Ty symmetry

C. Adopts distorted square planar geometry

D. Shows approximately D,y symmetry

The correct answer 1s

1. A Band C
3. Aand D

2. A,Cand D
4. Aand B

[ReH,]*” &I ST ACT &

1. Teh AIE Jard T GlASeH

2. T AT J&Fd

3. dieT AT Jobd FAAATET WoH

4. gCHEIeTSl GIATARTHS

The geometry of [ReH,]” is

1. monocapped square antiprism
2. monocapped cube

3. tricapped trigonal prism

4. heptagonal bipyramid



78.

78.

PL;, PSCl; d2T TSieeh 913sT & #HET FfRTHAT
H, Urcd 3c9er # d Pyl T gl Pl &
faerge 319¥UT # °'P NMR TIFCH Teh Gideh
(3 98) dAT T I (5 102) SATAT g1 Psls Fr

ol A{IT ¢

|\P/| |l=
s \P,——HI ) '“\P/—\P,ﬂ'
|/ I/!
i i
P I~ |
3 l‘“\P/ \P/"I 4 P \Pil
v \, |

The reaction between PIl;, PSCl; and zinc
powder gives Psls as one of the products. The
solution state °>'P NMR spectrum of Psls shows

a doublet (0 98) and a triplet (& 102). The
correct structure of Psls 1s

|
| I
N/ |

| I\P/ \P....---'I ) I\\P/—\P,ﬁ”l
|/ l/!
T i
PR /P\ e 4 IKP/P\ {-LI
S 1

79.¢THHAFI?]TBﬁ§ﬁ53-WIHQJT3?ﬁ?aH

FAHI H YA QT § FldH AF B F
ar fAdeT hiav

HITH A HITH B
(a) Cl () gaol 3Fd
(b) Sg (i) QTTFALATT 3HFT
(c) CH;CO,H (iii) HHATTUT
(d) Urea (iv) Taomae Aqacs dor
HHIG;I"-!Idd‘l
el AT &

1. (a) — (1); (b) — (11); (¢) — (111); (d) — (1v)
2. (a) — (m); (b) — (1); (¢) — (1v); (d) — (1)
3. (a) — (m); (b) — (1v); (¢) — (1); (d) — (11)
4. (a) = (1v); (b) — (1m); (¢) — (11); (d) — (1)

79.

30.

30.

31.

31.

Some molecules and their properties in liquid
ammonia are given in columns A and B
respectively. Match column A with column B

Column A Column B

(a) Cl, (1) Weak acid

(b) Sg (11) Strong acid

(c) CH;CO,H (111) Disproportionation

(d) Urea (1v) Solvolysis and
disproportionation

The correct match 1s

1. (a) —(1); (b) — (11); (¢) — (111); (d) — (1)
2. (a) — (11); (b) — (am); (¢) — (1v); (d) — (@)
3. (a) — (m); (b) — (1v); (¢) — (1); (d) — (11)
4. (a) —(1v); (b) — (u1); (c) — (11); (d) — (1)

Mn(II), Cr(IIT) TAT Cu(Il) & 3SCHhelchid Tl
Hpell & folT TICHT FAdH 37aTdT Ug
Udlch g ShaQl:
1. *H, "Fdar°D
3. “H, “H 41 °D

2. °S ‘Faur ‘D
4. °S, ‘F U1 °P

The spectroscopic ground state term symbols
for the octahedral aqua complexes of Mn(II),
Cr(IIT) and Cu(Il), respectively, are

l. °H, “F and D 2. °S, “Fand °D
3. °H, “H and "D 4. °S, °F and “P

eIl ®ATAROT H &

A. Uoehled &l SUTFHIHIUT

B. sis3Tar fegrssy rfafear

C. UssIgfeheT3Nerss &1 TSRSl
FIerss # gRade

D. Fleieich Ga¥&cel H 1,2-ed RIFe

Sl Hg-UellsH B, GaRT Ulcdlied &id ¢, d¢ o

1.AdATB 2.B,CadarD
3.A,BAArbD 4. A, BdarC

From the following transformations,
A. Epoxidation of alkene

B. Diol dehydrase reaction

C. Conversion of ribonucleotide-to-

deoxyribonucleotide
D. 1,2-carbon shift in organic substrates

those promoted by coenzyme B, are
l.Aand B 2.B,Cand D

3.A,Band D 4. A,Band C



32.

32.

83.

83.

FTTH A R HAST FT FradH B Y 3fa A @
ERIGECIIEL

ShlelH A Sleld B
@ | Freavardiehet | © | cis-[PANH:),CL
©) | redrarafae | () f[AEds e fid
(©) | R () | s
TATATed U]
d) | fRferear | V) | 3R 9Rage
3T GAGUT
V1) | grefedfes
el 3ccR ©

1. (a)-(11), (b)-(111), (c)-(v), (d)-(1v)
2. (a)-(11), (b)-(111), (¢)-(1v), (d)-(1)
3. (a)-(11), (b)-(111), (¢)-(v), (d)-(v1)
4. (a)-(1m), (b)-(v), (¢)-(v1), (d)-(11)

Match the items in column A with the appropriate

1items 1n column B

Column A Column B
(a) | Metallothioneins | (1) | cis-
[Pd(NH;),Cl ]
(b) | Plastocyanin (11) | Cysteine rich
protein
(c) | Ferritin (111) | Electron
transfer
(d) | Chemotherapy (1v) | Iron transport
(v) | Iron storage
(vi) | Carboplatin

The correct answer 1s

1. (a)-(11), (b)-(i11), (¢)-(v), (d)-(1v)
2. (a)-(11), (b)-(111), (¢)-(1v), (d)-(1)
3. (a)-(i1), (b)-(111), (c)-(V), (d)-(Vv1)
4. (a)-(111), (b)-(v), (¢)-(v1), (d)-(i1)

[Co(NH3)sCI]*" & foIT OH 3cIRd Syl T
&R Tohar Tafr A, JTATRAT & 9UH 9g &
glel dTell TUTArST o/o |

1. [Co(NH;)s(OH)]*" + CI”

2. [Co(NH3),(NH,)CI]* + H,O
3. [Co(NH,),(NH,)]** + CI
4.

‘Co(NH,)sCI(OH)]" hdel

Al

For OH catalysed Syl conjugate base
mechanism of [CO(NH3)5C1]2+, the species
obtained 1in the first step of the reaction is/are
1. [Co(NH;)s(OH)]*" + CI”

2. [Co(NH3)4(NH,)CI]" + H,O

3. [Co(NH;),(NH,)]*" + CI

4. [Co(NH3)sC1(OH)]" only

22

84. Frotd X bl TS o1 AT el Y H €T

34.

35.

R GET o ¢THT I )

lcfHd X blelH Y
(] g7 A W | 3rerar Acqeey
Mn, el ¥
Q) | sofagsar | WD) | gfawserareT
ToollSH GIEITehY T
(3) | IMn(H,0)e]™ | (iii) UTad: ot
Solaclicieh HhHUI
@) | [Cr(H0)6]™ | (V) | d_sd TRU=T IS
dhHU]
V) | efagaeaTer ads
el 3cal &

1. (1)-(m), (2)-(1), (3)-(v), (4)-(11)

2. (1)-(m), (2)-(1), (3)-(1v), (4)-(11)
3. (1)-(v), (2)-(m), (3)-(v), (4)-(11)
4. (1)-(m), (2)-(1), (3)-(1v), (4)-(V)

Match the species in column X with their
properties in column Y

Column X

Column Y

(1)

Heme A

(1)

oxo-bridged
Mn, cluster

(2)

water split-
Ing enzyme

(11)

tetragonal
elon gation

(3)

[Mn(H,0)s]**

(iii)

predominantly
T—>7™

electronic
transitions

4) | [Cr(H,0)]* | (iv) | d—d

forbidden
transitions

Spin-

(V)

tetragonal
compression

The correct answer 18

L. (D)-(1), (2)-@1), (3)-(v), (4)-(i1)

2. (1)-(m), (2)-(1), (3)-(1v), (4)-(11)
3. (D-(v), (2)-(111), (3)-(1v), (4)-(11)
4. (D)-(11), (2)-(1), (3)-(1v), (4)-(v)

ATl HATIAT & 3HTaR
dC Sl [Cosu(CO);n] H Co(CO); &

@3l T gl
AR IGESIEG]

&Y hdl g, d8 ¢
1. CH, BH 2T Mn(CO):

2. P, CH dT Ni(n’-CsHs)
3. Fe(CO),, CH, dT SiCH;
4. BH, SiCH; T P



35.

36.

36.

87.

87.

88.

38.

23

According to 1solobal analogy, the right set of 89. ArATaf@a 3fAfekar & 3carg AR
fragments that might replace Co(CO); in
[Co4(CO)12] 18 H H
I. CH, BH and Mn(CO)s @ H>=<H ?
2. P, CH and Ni(n’-CsHs) & - H g T
3. Fe(CO)4, CH, and SiCH; Me;P” \ DCD-* Hx\//ﬂ PMes
4. BH, SiCH; and P ’ !
Wade’s & AT & 3HTAR [Co(n’-CsHs)B4Hs] . D,C==CD, 2. D;C—CD;y
dAT [Mn(n*-B;Hg)(CO),] & foIT @@ TXe 3. CD; 3. H,C=—=CD,
JHR & —
1. closo dAT nido 89. Product A in the following reaction is
2. nido dAT arachno .
. :
3. closo AT arachno > 1
'I H : I 5
4. nido dAUT nido N - K & e L
Mesp” | CD3 H—X’; PMes
. o H
According to Wade’s rules, the correct o
structural types of [Co(nS-C5H5)B4H3] and
[Mn(n*-B3Hy)(CO),] are . D)C==CD, 2. D3C—CD;
1. closo and nido
CD —_—
2. nido and arachno 5. g0 4. HyC CD,
3. closo and arachno
4. nido and nido
90. Fe(CO)s &l 1,3-sgerSeed ¥ HiATHAT, B &l &
Rh,C(CO),<]* & forT &g saradT & ST 'H NMR & & f@9star gafar &1 B & HCI
e NS # fAfRAT C & § S 39« 'H NMR & IR
2. gueiy ffAs fAater genar g1 i C g
3. BEAAqET U
4. TH A JFA T [RA3 Cl Cl
F g
The correct geometry of [RhyC(CO);, 7 is P4 e\ s OC/
1. octahedron OC CO CO
2. pentagonal pyramid
. . o H
3. trigonal prism | 3. 00| - 4 OC._
4. monocapped square pyramid Fel _ Fe—-)
[ 7 o],
arachno ST, B,H,, T NMe,; o Irr TR har
¥ fRfaa sfas g e/e 90. Treatment of Fe(CO)s with 1,3-butadiene gives
1. [BH;-NMe,| dAT [B;H,-NMe;] B that shows two signals in its 'H NMR
2. [BH,(NMes),]"[B:Hq] spectrum. B on treatment with HCI yields C
3. [B,H;;-NMe; which shows four signals i1n its 'H NMR
4. [B,H,;;NMe;] gar [BHE(NMES)Z]-]-[BBHS]“ Spectrum. The CDmpﬂund Cis
The final prod f the reaction of arach T T
e final pro uc't(s)o t §react10n0 arachno 1. OC_ - 5 OC
borane, B,H,y, with NMe; 1s/are Fe\ Fe——>
1. |[BH;-NMe,] and |B;H-NMes;] OC/ £ OC |
2. [BHy(NMe3),]"[BsHs]" o
3. tB;LH]ﬂ'NME'fg] Cl = H
4. [B,H;;'NMes] and [BH>(NMes),] [BsHg] 3. OC“‘*Fe/j 4. OCHFE )
i) S
OC 7 OC




91.

[Ru(NH3)el*" + [Fe(H.0)6l°" =

91.

[Ru(NH3)g]** + [Fe(H,0)g]** <

92.

92.

93.

93.

farfaf@a e dfAEar Tas e g
e K=20x10°g, &

HTFATPRS dAT 9T FI T ATHAT e
FHA: S.0M s aAr4.0 x 10°M s E

fAfRAT & fow e [aares M 's ™) § SeTeeT

1. 3.16 x 10° 2. 2.0 x 10°
3. 6.32 x 10° 4. 3.16 x 10*

In the following redox reaction with an
equilibrium constant K = 2.0 x 10°,

the self exchange rates for oxidant and
reductant are 5.0 M's™' and 4.0 x 10° M 's™"
respectively.

The approximate rate constant (M ~'s ') for the
reaction 1s

1. 3.16 x 10°
3. 6.32 x 10°

2. 2.0x 10°
4. 3.16 x 10*

e Frdia Hchm & folT gy 99 &

1. el & Eﬁlé?-r $T g Feldere el ol
2. YT 3T THARIOT IHaEAT H Bl gl

3. U WS dUT Slelel ¥eh JTEAHT A g &
4. CO forTes deel & AW X §

The correct statement for a Fischer carbene

complex 1s

1. the carbene carbon is electrophilic in nature

2. metal exists in high oxidation state

3. metal fragment and carbene are in the triplet
states

4. CO ligands destabilize the complex

Uh HFelT [dordd [SEH CBASa A (A),
SEAYS VAT (B) dUT AR UHA (C)
(ATl & pk, & sheTel: 9.8, 10.8 AT 10.6) &,
F YT RfAET F1ad W o @An s %

pH >7 @ §¢d Yduldl ¥ &fTelel &l e g

1. A<CKB 2.B<C<A
3. B<AKC 4. C<B <A

The acidic solution containing trimethylamine
(A), dimethylamine (B) and methyl amine (C)
(pk, of cations 9.8, 10.8 and 10.6, respectively)
was loaded on a cation exchange column. The
order of their elution with a gradient of
increasing pH >7 is
1. A<C<B

3. BKAKC

2. B<C<A
4. C<B<A

24

= [Ru(NH3)g]** + [Fe(H,0)g]**

= [Ru(NH3)g]** + [Fe(H,0)el*"*

94.

94.

95.

95.

96.

Br
Cl@CI
F F
Br

dhel A & NH Wl #T 3P0 $8h EPR

TIacH I gHATTAT gl AT g1 EPR [[(*’Cu) =
3/2] TiFcH H TcanAd AAGeH oMsal

@ O
\ /
3¢y
T e
H H/
A
1. 20 2 12
3. 60 4. 36

For complex A, deuteration of NH protons does
not alter the EPR spectrum. The number of
hyperfine lines expected in the EPR [I(*’Cu) =
3/2] spectrum of A is

O O
N\ / .
ESCU
_N/ "I
%, /
A
1. 20 2. 12
3. 60 4. 36

gir  gfafedA, f@udes duar  Eded
BaHaaaer Oea (AT g ddl W) A
R worent fr g&aT §
1. 8,20 dAT 14
3. 10, 12T 14

2. 8,201 12
4. 10, 12 dA4T1 12

The numbers of triangular faces in square
antiprism, icosahedron and tricapped trigonal
prism (capped on square faces), respectively,
are

1. 8, 20 and 14
3. 10,12 and 14

2. 8,20 and 12
4. 10,12 and 12

F,C(Br)-C(Br)Cl, &I =il fer T HEIUIl &l
YT AT HT, 38 "FNMR TFcH H -120

°C 9T oigaAT T gEar gl
Br
CI@Br
F F
Cl

Br
Br\@CI
F F

Cl

3. dIX
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96. Number of lines in the "F NMR spectrum of
F,C(Br)-C(Br)Cl, at -120 °C assuming it a
mixture of static conformations given below,

are
Br Br Br
CI@CI Br@CI CI@Br
F F F F F F
Br Cl i
1. one 2. two
3. four 4. five

97. 3fAddAR A, BH 399Gl C, D & Tolw T@gl

U &
0SO,Ph OH
JO\/\/K xo\/\/l\
A C
H,0
o~ g
PhO,SO._~__A_ HOL o~
B D

. AW CATar g 3iR B D

2. A DfATar g 3iIRBA C

3. A dUTB, C 3R D &I A AER ¢ £
4. A3R BA D fAedr gl

97. The correct statement for the reactants A, B to
give products C, D is

0SO0,Ph OH
A C
H,0
o o7
PhO,SO.__~__A_ HO._~
B D

1. A gives C and B gives D
2. A gives D and B gives C
3. A and B give identical amounts of C and D

4. A and B give D

98. TrAfaf@d fdfhar & fofd #A&g 3cug @

movox i. t-BuLi
N~ ii. ICH,CH,CI

1 Cl
AN OO~
s
N
2 AN OO~
»w
Gl N
3. I
B OO~
»
N
4 X O -0
»
I N

98. The major product formed in the following
reaction 1s

| AN Ovox . t-BuLi
N~ ii. ICH,CH,CI
| Gl
AN Owox
w
N
2 AN Dvox
P
Cl N
3. |
AN Ovox
w
N
4 XN O a0
w
I N

99. TAFfaf@d fAAfhar # ffa Heg 37U &

[
N* |
o o LD
O/C O 1. s . NaOMe
WCHO
2.

O
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100. The compound that exhibits following spectral
data 1s
'HNMR: 8§ 8.0 (d,J=12.3Hz, 1H), 7.7 (d, J =
8.0 Hz, 2H), 6.8 (d, / =8.0 Hz, 2H), 5.8 (d, J =

3. O / \
O
O
4 OH / \ 12.3 Hz, 1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm
O
o

N(CHj3),

| @Acc}zom
99. The major product formed in the following

reaction is (H3C)2N Xy CO2CH;
Je 1 2,
CHO >[ \>
1. S , NaOMe

9 I
, Q—CHO 3, OJ\%\N’CHC‘
| H3CO “Hs
oYY O
4. @/\AwaH3
H,CO “Hs

2 O

101. FaAfaf@a sfafrar & 77 3c0g ©

OH ™\
O
O
O T
OH
O M
O Ph
O El}\fph
OH
O
OH

O g-0
/

3
4

BH3

100. 3ifTes St Aeafai@a TdaeHT 3ehs AT g,

Hz, 2H), 6.8 (d, J = 8.0 Hz, 2H), 5.8 (d, J = 12.3 Hz,
1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm

N(CH3),

(H3C),N X CO,CH3;
) @/\/

, by Re face attack

OH
1 e
'H NMR: 08.0(d,/=123Hz 1H),7.7(d, J=8.0 . by Re face attack
H
2 W
H
3. W

, by Si face attack

7 OH
3. Z N,CHg 4. %L
|
H3;CO CH3 , by Si face attack
O
-+
N N"'CH3 (Face attack = elsh  3TshHUT)
|
CHj

H4CO



101. The major product in the following reaction 1s

Ph
Ph
N

O B-O

/
BH,
OH
, by Re face attack
2 H
, by Re face attack

H
) @/‘\‘L
, by Si face attack

4. OH

\H}‘WL
, by Si face attack

102. fArfaf@d faferar # fofaa #eg 3 §

OAC
1. PBra, H,O
AcO O 2./7n, AcOH
- 3. NIS, CH OHF
AGOOAC - ) 3

NIS: N-iodosuccinimide

i [f I
O
AcO
AcO
2. OAc
I
AcO O
Acgéﬁ
OCHj
AcO -O
AcO
I
4. |
AcO O
AcO

ACOOMG

27

102.The major product formed in the following
reaction 1s

OAC
1. PBr3, H,0
AcO O 2. Zn, AcOH
AcO m =
ACOOAC 3. NIS, CH;0H
NIS: N-iodosuccinimide
1. I
O
AE&:&V\\,OMe
AcO
2 OAC
I
AcO O
AcO
OCHj,
3. AcO OCH3,
AcO -O
AcO
I
4. I
AcO O
AcO
ACOOME

103. fArAfai@d 3fAfhar # fafaa #eg 3cure ©

H3CS
i. CH;l
O/I/i\ﬂij ii. t-BuOK
H;CS H;CS
1. 2
07 0

H,CS
A, 4.
0
0

103. The major product formed in the following
reaction 1s

HsCS._

Q ij i. CH,l

e i. t-BUOK
H4CS HsCS
OF s 0



H,CS

104. fAfaf@a sfafear # SRR g 30 §

4.
O

F’C}"a
TN C,HsO,C  CO,C.H
\ C1r|£CyPh 252_ 221 15
3(:02(3@5 8 & - B
= CO,C,Hs
_ CDECEHE — CoH0,C i
1 A= aﬁCDECgHE B= maremen CO,C2Hs
: COLCaHs
CoHsOC
) COCoHs . c.H.O.C
2 A= ﬁEDECEHE B = 22 mCGECEHE
CO:CsH
\
CO,C5Hs
3. A = CO,CsH5 B = H iy CO5C5H5
. CO2CHs L
CoHs0,C CO,C,Hs
H
\ CO,C,Hs
4 A= 3<COEC2H5 B = He 1 CO.CoH;5
— CO,C,H:s
C,Hs0,C CO,C,Hs

104. The major product formed in the following
reaction 18

opr U=\ C,Hs0,C  CO,C,H:

bmﬁws . & — . s
= COC.H:

CO,C,H 2s0a
3 eve'’s = CoHsO-C,, A
- HﬁCGECEHE B RS CO,CsH5g
1. CO,C,Hs
— CsHs05C ’
_ 20285 . CaHE046
) A ﬁCDECEHE il 4 CO,CoHs
- CO,C,Hs
H
CO,C5H5
3. A-= CO,C,Hs B - Hiv-—,/ CO;CzHs
— CO,C5H5 L
CHi05C  COsCsHs
H

/><COECEH5
s O0CHE

CO,C,Hs

3<CGEC2H5 B = Hi
— CO,C5Hs

CoH505C

105. TAARITR@T FUTAIOT & [T fARAST T Tar

$H §
Br
BN B B

N "Br - w
OH N~g"  ©oH

l. 1. Kgco_q, 11. HCECCOCH:J,, 111. Brz, 1V. NHBH_q_
2. 1. NaBH,, 1. HC=CCOCH3;, iii. Bry, 1v. K,CO;
3. 1. HC=CCOCHj3;, 11. K;COg, 1i1. Bry, iv. NaBHy
4. 1. Br,, 1. HC=CCOCHz3, 111. K,COs5, 1v. NaBH,

105. Correct sequence of reagents for the following
conversion 1s

¥ N
N o Br = w
(:I)H N%O OH

. 1. K,COs, 1. HC=CCOCH;, 111. Brp, 1v. NaBH,
- 1 NEI.BH4, 11. HCECCOCH3, 111. BI’Q, 1v. KzCOg
1. HC=CCOCHs;, 11. K,COs, 111. Brp, 1v. NaBHy
. 1. Bry, 1. HC=CCOCHj3;, 111. K,CO;3, 1v. NaBH,

= W o~

106. fAFTfT@d 3fATHAT 1 FTT 3cUTE &

NaHMDS

OTES
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106. The major product in the following reaction 1s g
@Q ater
s’ _N, NaHMDS
| é \Nr JFN i TESD\/E\/ : - p— H@O N
=N ® ) L)
OHC

OMe
TES: Triethylsilyl
Ao
SRR % OEB
OTs H,O OH
OTES
/ /

2.
1. 1>2and 3 >4 2.2>1land 3> 4
3.2>1and 4 > 3 4. 1>2and 4 >3
; 108. raAfaf@a arfafrar 7 faxfRa 78 3006 &
' 1. L-proline
acetone
\]/CHO DMSO
2. Me4NBH(OAC);
AcOH, CH3CN, -40 °C
OH OH OH OH
107. TAFATId TR FTATHRATIN & folw OH OH OH GOH
ITARTHATI Fr ¥ T gdR gafdd , . * ,, .
& v i 108. The major product formed in the following
qE © reaction 1S
1. L-proline
acetone
< > .: > OENQO—N ) (1) \]/CHO DMSO
2. Me,NBH(OAC);
e AcOH, CH4CN, -40 °C
H N@

% % OH OH OH OH
OTs H,O OH /L/Y
©£E7 >~ O;B (4) OH OH OH OH
7 /
109. AFATITET ®ITA0T H FFATId WEsiddas

1. 1>2and3>4 2.2>land3>4 ITRTHATIN 1 TEr A &
3. 2>1and 4> 3 4. 1>2and4 >3

1. SeO, (cat.)

107. For the four reactions given below, the rates of t- BuOOH CHO
the reactions will vary as
2. PCC




. (i) 37 AfATHAT, (i) [2,3)-FFeAcUe RQive,

(iii) [3,3]- @eACIUe fAFe
(i) 3oT TATHAT, (ii) [3,3]- eACUs fAFe,
(iii) [1,3]- @eACIUS fIFe

. (1) [2,3]- T@ACIUs A%, (ii) 31 rfaAfhar,

(iii) [1,3]- T@eACIUs fA%e
(i) [1,3]- TEFAEOe 1%, (ii) [2,3]-

RadAeue A%, (iii) [3,3]- AR Us
e

109. The correct sequence of pericyclic reactions
involved in the following transformation 1s

e

1.
2,
3.

4.

1. SeO, (cat.)
t-BuOOH

2. PCC

[::]f”“CHo

(1) ene reaction, (i1) [2,3]-sigmatropic
shift, (111) [3,3]-sigmatropic shift

(1) ene reaction, (i1) [3,3]-sigmatropic
shift, (111) [1,3]-sigmatropic shift

(1) [2,3]-s1igmatropic shift, (i1) ene
reaction, (111) [1,3]-sigmatropic shift

(1) [1,3]-sigmatropic shift, (i1) [2,3]-
sigmatropic shift, (111) [3,3]-sigmatropic
shift

110. RAFA@T FUER0T & ALIadr ST 3c9l &dT

(J

¢, 9% ¢l

TINO3)3 Q_<OCH3

CH3;0H OCHs,
OCH3 OCH;
Tl(NO3

TI(NO),
H
By’ 5 4 OCH
TI(N
(NO3), L”\\/#BNOES
H

110. The intermediate that leads to the product in the
following transformation 1s

(J

TI(NOs)5
CH4OH

OCHj
::: OCHj

30

111. A%

pgﬁOCHs

TI(NO3),

OCHj
TI( N03)2
H

OCHs
ONO,

H

L~ TiNO,),

for@a fAfRar & 3care g/8

[*- GHATAT D Rfced Free Slidr g]

*

—Fi—

N\
\
H

N\

N

H
Qa®.

[}] *

@ﬁ @Q

Fage

111. Product(s) of the following reaction 1s (are)
[*- indicates 1sotopically labelled carbon]
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1. 112. The major product formed in the following
* reaction 1s
\ OMe ZHCIE
Pd.,(db
Ni_l MeO | N o N }%(Ph:h
B N7 Ny Me; N7 L THF, rt
2. O
\ [dba = dibenzylidene acetone]
rrl %
H l.
3 *
Q). Q)
N N
H H
2.
4. *x
R * N
N N
H H
3.
112. fArfaf@a sfafear # fatRa #aeg 3aure @
OMe ZI"IC'E
Pd-,(dba)
MeO J X . m\ IgF’hfja
B SN Sy e N L THF, rt
0
4.

[dba = dibenzylidene acetone]

1. OMe

2. 113. fArafaf@a sfafera 7 e AEa 3cg §
1. TMSCN, Znl, (cat.)
2.i. LDA, THF, -78 °C to rt
. 1-Pr-|
PhCHO e
3. 3.1. HF, Hy0
ii. ag. NaOH
1. OTMS 2. OH
Ph/H/ F’h/H/
3. 4. O
4. Ph/%(
Fh
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113. The major product formed in the following
reaction 1s

1. TMSCN, Znl, (cat.)
2.i. LDA, THF, -78 °C to rt
ii. i-Pr-l
PhCHO >
3.i.H", H,O

ii. ag. NaOH

OH
Ph)ﬁ/

0
PWJLTff

114. fe=ifaf@a 3fafhar # fRfEd #aeg 3cure §

OTMS

i

1. Hg(OAc),
~\rfwxffaﬁ, 2. NaBr
NHCbz 3. 0,, NaBH,

LA

,U\ ,U

114. The major product formed in the following
reaction 1s

NS 2. NaBr
NHCbz 3. O,, NaBH,

LT L
,D\ ,D

115. reld A bl JATATHATIT & 3cUTel ol Hicdld B
A & oreAT | el Ao &

chlctld A hlclH B

i.®+2K >

1. 1-P,un-S,m-R,1iv-Q

2. 1-P,n—-R,m—-Q,1v-3S
3. 1- Q. u—-R,nm-S,1iv-P
4, 1-S,u-Q,m—-R,1iv-P

115. Correct match for the products of the reactions in

Column A with the properties in Column B 1s

Column A Column B

() % —
1. P. aromatic

Q. antiaromatic

R. non-aromatic

1il. | o

HNOORE T *
1V. ‘ S. homoaromatic

l.i—P,ii—S,iii—-R,iv—0Q
2. i—P,ii—R,iii—Q,iv—S
3. i—Q.ii—R,iii—S,iv—P
4. 1—8,ii—Q,iii—R,iv—P

116.FAFATaTE@T HATHAT A F&I IRTFHS i A g

% CH,C(OEt), EtO,C
cat. CH3CH2C02H BnOA)\
heat
L. OH 2. OH

BnO._ A 8o

3. OH 4. OH
BnO\U BnO. __~_~_



33

116. The correct starting compound A 1in the 118. Arafai@a yfAfhar 7 [tk Aacg 3 §
-

following reaction 1s

A CH,C(OEt), EtO,C 1. hv
cat. CH3CH,CO,H BnO\/\\\)\ g
heat 2. H;0O7

OH

OH
IL; BHOM 2 BnO\_/[\/\

2,
OH OH
5. Bno\/k,) 4 Bl S
. 3, _ 5 4.
117. AeAfaf@d 3f@fhar # fRRa Aeg 370 § - 'OH
S
N NE:INOQ-HC|
NH> H=56 . ‘ o
P 118. The major product formed in the following
reaction 1s
N N
[ﬁ\ I\
i, N N g N N
N N
N N
L) &
g, N 4 N
Cl | S
|
—~——N

117. The major product formed in the following
reaction 1s

I3
" NaNO,-HCl
i ~NH; pH = 5-6
N N
o, 0
1. N)\h‘ 2. N N
I
N N
N N
[\. /
3, N) 4. N
C S

\
.
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119. The major product formed in the following OH OOME
reaction 1s
3. Ph” Oo 2.0
W H* OAc
O \/ -

1. /!;\\/’ 2. \\ i OMe e
N

O

O
3. 4. o OMe
ph~ O O o

HO
OAc

120. ferifof@a sifafsar & faeRa #Aeg 3cure @
120). The major product formed in the following

OMe reaction 18
OMe
" & @
O © Cl Cl
DO O O O OMe
Ph*””“OO O O /@/ O O
OAC NC CN (1equiv) oH0 O 5
CH,Cly-H,0 2 Ohé NG CN (1equiv)
CH,Cl,-H,0
OMe
OMe

OMe OMe
1.
O O
O O
Phﬂocé&w 1 PhﬁO@OH
OAc ' OAC

OMe

" \&i
HO
) O
OAC

OMe OMe

OMe OMe
O O

2,
O

OMe
OMe
20 oy
O o
OAC



121.

121.

122

122

123.

123.

OH /O/OME
ph~ O Q.0

O
3 OAc

OMe

OMe
4.
O OMe

f"’"""*O
Ph 70 O
OAcC

FueT-31ide JaAT Hr 3URAT A grsgio

ATY] T AT & fAT fFgars &

1. [ 2. %
3. [+ 5 4. [ —5

A constant of motion of hydrogen atom in the
presence of spin-orbit coupling is

1. [ 2.8
3. [+ 4. | —5

Z =5ddT 3ol =—13.6eV & T Solacid
3Togess AT & T & folv 3nfdeda

qHSear g
1. 1 2.5
3. 25 4. 36

The orbital degeneracy of the level of a one-
electron atomic system with Z = 5 and energy
~—13.6¢eV.1s

1. 1 2. 5

3. 25 4. 36

gig Teh YHMAGART il Boled 3 B P =

Ap, & T H @, a1 ¢ T 9o
e

AglAd &

A i gfadr 8

AUToa §

AFg ot Q@ IR ©

=ihd Bld

= e e =

If we write a normalized wavefunction 1 as
) = A, then ¢ is also normalized when

1. A is hermitian

2. A is anti-hermitian

35

124.

124,

1235.

1235.

126.

3. A is unitary
4. A is any linear operator

HTHAT T
C o _\’:-QJTE €, Hltd

fhdr €, FaI & T i fAFTaA
T V o9l & YUH |

gial gl eNfia e & g g HFadA
HATAT Foll E, &I, dI S JFTATAT HeT glar
€ dB &

l. € =2 0 2. €g = Ej

3. € + €4 < E,

The ground state of a certain system with
energy €, 1s subjected to a perturbation V,
yielding a first-order correction €;. If E, 1s the
true ground-state energy of the perturbed
system, the inequality that always holds 1s

l.egs =2 0 2. €g =2 kg

3. €g + €4 £ E 4. €9 + €1 = E

gIS3lold 30T &l 3cdiold  3aeAT b 3%L) T

i T HET [10,(1)10,(2) —
10,(2)10,(1)] HTTITCAT gl lo, dU 1o,
& LCAO— MO YR &I, 1s-37T0der 3Tfscdl

& Ugl H YIANT H, g o5y ¢ Thd g &

SH dlIT Foldd H

1. shddl AT AT &

2. chddl Jgadicieh AT ol

3. HATAch JUT gadloish il Tl g

4. o 3RS ART § 3R T g Ggadiaieh AT
gl

The spatial part of an excited state b °X7 of
hydrogen molecule 1s proportional to

[10,(1)10,(2) — 10,(2)10,(1)].
LCAO — MO expansion of 1o, and 1o, 1n

terms of 1ls-atomic orbitals, one can infer
that this wavefunction has

1. only ionic parts

2. only covalent parts

3. both 1onic and covalent parts

4. neither 1onic nor covalent parts

Using

FFASTA AT & Tk 3cdiold  Felaclicleh
fdag & foT 3=aada 3fVas 3nfdeo &
[1Hg]1:35u]1| % 3H Soldclldsd

R ICR G

fa=arg & folv gHrfad 3H1fvaes 9¢ 9dis &
1. I 3, A%
3. 1A 4, 1%



126.

127.

127.

128.

128.

129.

The highest molecular orbitals for an excited
electronic  configuration of the oxygen

molecule are [lirg]l[?)o*u]l. A possible

molecular term symbol for oxygen with this
electronic configuration is

1. I D
3. 1A 4.

H,0 3107 H flF=idd Iaedqr § B, HAAND
$I Icdlold TEAT H SoAacilelch HehdUl

Cs., E G @, O,

A l 1 1 Il zZz=5°5°

A, ' = | Xy

B, —1 1 | X, XZ

B, -1 =1 1 V,YZ
1. 37Hd ol gl

Ne

. X dqyu
D

Y

2 & AT AT &
3. y gdUT & ATY 3eIA &
4. z9dUT & HY 3HAAT &

For H,0 molecule, the electronic transition
from the ground state to an excited state of B,
symmetry 1s

CZ“L" E Co Oy 0-1;
Aq 1 1 11 z2z?x?y?
A, 1 1 -1 -1 Xy
B 1 -1 | X, XZ
B, 1 -1 -1 1 Y, VZ
not allowed
allowed with x polarisation

allowed with y polarisation
allowed with z polarisation

i B I =

hael AT UM H Fag TATATT Tog Fg!

F I7H ¢l
. Ts,, Dioi 2. Cs,, Cay
3. Dow T 4 O s

The pair of symmetry point groups that are
associated with only polar molecules is

L Gy Do 2. Ggys Goy

3 Dy dg &, Koy Lorgm

HBr & fU gulisl fadie dur Aifds ool
3Mgicd AW 10 cm™ dAT2000 cm™ &1 DBr
& AT SoTeh IT®RT AT & oI

1. 20cm™1 d4r 2000 cm™?

10 cm™! dAT 1410 cm ™1

5cm™! dAT 2000 cm ™1

S5cm™1 dar 1410 cm™?

-l
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129.

130.

130.

131.

131.

132.

132.

The rotational constant and the fundamental
vibrational frequency of HBr are, respectively,
10 em~ ! and 2000 cm™*. The corresponding
values for DBr approximately are

1. 20 cm™" and 2000 cm™!

2. 10 cm™1 and 1410 cm™1

3. 5cm™t and 2000 cm™1

4. 5¢cm~t and 1410 em™1

AFATld H & 30 St &ll, ATSshidd dT

gUIT {A Afhd &, 98 &

1. CH,
3. C,H,

2. N,0
4. CO,

Among the following, both microwave and
rotational Raman active molecule is

1. CH, 2. N,0
3. C,H, 4. CO,

Tsh 200 MHz NMR TIFIHY W Th O] &
&ideh ST 2 ppm GART Yqch g, oaurdar gl 9fard
A fAFdeh 10 Hz 81 31 & f@eral &
AT ok TdU FIA [AIdeh 600 MHz
TUFCIHICY T I, ShHAT:

1. 600 Hz A1 30 Hz

2. 1200 Hz dAT 30 Hz

3. 600 HzdAT 10 Hz

4. 1200 HzdAaT1 10 Hz

In a 200 MHz NMR spectrometer, a molecule
shows two doublets separated by 2 ppm. The
observed coupling constant 1s 10 Hz. The
separation between these two signals and the
coupling constant in a 600 MHz spectrometer
will be, respectively

1. 600 Hz and 30 Hz
2. 1200 Hz and 30 Hz
3. 600 Hz and 10 Hz
4. 1200 Hz and 10 Hz

P(V —b) =RT &l bdUTR 2T+ g, 39
Teh Al o oIT 3/aEAT &1 GHRIOT &l Sl
gl (z—i)T HT AT &

1. V=0
3. 0

2. b
4. L+ p
P

The equation of state for one mole of a gas is
given by P(V — b) = RT, where b and R are

. (O0H .
constants. The value of (—) 1S
T

dP
1. V—>b 2. b
3. 0

RT
4. = +b



133. Teh &H HHAUT H A T IRAdT YT g

=g gH Ig vy Al o & & & &ir
AT 1 AT HIaT B
1. 2.
p p
T T
3 4.
p p
T T

133. The volume change in a phase transition 1is
zero. From this, we may infer that the phase
boundary is represented by

1. Z
p p
T T
3 4.
p p
T T

134. 31T s (B—T)P S8 e &, 98 &

| apP o P

L= (5), 2 = (3),

- = (%), 4 - (),
134. The partial derivative (z—DPis equal to

L - (), 2 = (%),

- = (), + = (5),

135. gfe Ueh A Gield fY FAR™M, 9 dg T
Sed R g &9 (B,) & 9 dun
faudlg WT@T &Iar g, ALY —hyB,/2 dAT
+hyB,/2, 8, do Wl & IGhIF &T & AY
aur fauwia 3aear # Ao dr ariRkesdr3it &

3T &
| @—hvBz/4kpT
3 phvBz/2kgT

2. E—flTBEJZRBT
4_ Eh]‘rBEKkBT

135. If the energies of a bare proton aligned along
and against an external static magnetic field
(B,) are —hyB,/2 and +hyB,/2, respectively,
then the ratio of probabilities of finding the
proton along and against the magnetic field 1s

37

136.

136.

137,

137.

—hyB,/4kgT
—hyB,/2kgT
hyB,/2kgT
e YBz/kpT

l. e
2. e
3. e
4.

Ueh IATAT Sifeld fSdeh Foil TAU &l 3l

AT g, 3ol 3Idl &l AT kT & SUSK §
dur fFTdA HaEdT ISl qd g, b folv

CEIRGRCGED

1. e 2. 1/(e—1)

3. ef(e—1) 4. 1/(e+ 1)
Partition function of a one-dimensional

oscillator having equispaced energy levels with
energy spacing equal to kzT and zero ground
state energy 1s

l. e
3. e/(e—1)

2. 1/(e — 1)
4. 1/(e + 1)

v ARSI Arafai@a arafAe ger &
ISRl &

ki
A+B =< = 20 (Fast)
k.
ks
A+ C » D (Slow)
(Fast = did; Slow = HgG)
AT oot I C 9¥ TURT &2 Hleolched

T Hehd gl A I Hlegdl G & W D

3cUlGs] ohl &Y §¢ SITUdiT
(AT NTST k,[A] < k_4{[C])

1. 231F|T
3. 8 d[ddl
e

2. 43T
4. zﬁa;mT

A reaction goes through the following
elementary steps

ki

A+B =< = 2C (Fast)
k|
k>

A+C » D (Slow)

Assuming that steady state approximation can
be applied to C, on doubling the concentration

of A, the rate of production of D will increase
by (assume k,[A] < k_;[C])

2. 4 times
4. 2+/2 times

1. 2 times
3. 8 times



138.

138.

139.

139.

HFST 3R ATATHAT FT STelT faegeT & T
X GHIIOT T 3HTEIOT el ¢, T8 &

r=k[XV][Y*"][H"]

16 mol L™ AT 4 mol L™t 3TIAT ATHLY 9T &3

AAAH FHA. kg AT k, &l S8 gohel
JdiF (B =051) & 9G H In—* §

16
1. 4B

2. 8B
3. 10B 4. 12B

The rate of an acid-catalyzed reaction i1n

aqueous solution follows the rate equation
r=k[X*][Y*7][H"]

If k¢ and k, are rate constants for the reaction

at ionic strength of 16 mol L™! and 4 mol L™,

respectively, In ;C—"‘ in terms of Debye-Hiickel
16
constant (B = 0.51), 1s

1. 4B
3. 10B

2. 8B
4. 12B

ucedlc & 3HeTHR ARRIEIE TR

X(g)+ Y(g) — Z(g) (1)
M(g) + N(g) — P(g). (2)

% foIT FATT T W Yd TRETATHT 0T,
JMRIHAT 2 (A) TAT 1 (A)), & T FT eI

() ¥

Tarefi=t gefd (g/mol) [EIF (nm)
X 5 0.3
Y 20 0.5
M 10 0.4
N 10 0.4
1. 4/5 2. 5/5
3. 33 4. 3/5
For two reactions
X(g)+ Y(9) — Z(g) (1)
M(g) + N(g) — P(9). (2)

according to the collision theory, the ratio of
squares of pre-exponential factors of reactions
2 (Ay) and 1 (A,) at the same temperature,

2
A .
Aq

Species Mass (g/mol) |Diameter
(nm)

X 5 0.3

Y 20 0.5

M 10 0.4

N 10 0.4

1. 4/5 2. 85

3. 5/3 4. 3/5
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140.

140.

141.
1) Zn+ 4NH; — Zn(NH3)it + 2e,

(i) Zn — Zn?*t + 2e,

141.

Ueh 3fedideld odur (1:1) (MW =200 g mol ) &
25°C W HJed Sieid fafeds qar St &
faferse araehdrd AU 1.5 x 107 ohm™! dm™
dAT 1.5x 10 ohm ' dm™' 1 39 ATId UG
OIS T Al ATeIhd I FIRAT el
97 HHAA: 0.485 IAT 1.0 ohm™' dm” mol™’, &

SIduT &Y 25°C WX ST H faeladr (gL' # )&

1. 1x10°
2. 1x107°
3. 2x 107"
4. 2x 107

If the specific conductances of a sparingly
soluble (1:1) salt (MW = 200 g mol™') in its
saturated aqueous solution at 25°C and that of
water are 1.5 x 10~ ohm™' dm™' and 1.5 x 107

= 1 . ..
ohm  dm ', respectively, and the 1onic
conductances for its cation and anion at infinite

dilution are 0.485 and 1.0 ohm™ dm’ I‘IlOl_l,

respectively, the solubility (in g L™") of the salt
in water at 25°C i1s

1. 1x10°
2. 1x107°
3. 2x 10"
4. 2 x 107

fear arar g
E°=1.03V

E°=0.763V

b Zn(NHy)3* & T fa=e f@adms &

FI?TEWT (Z.SDBRT — 0.0591)
1. 1210° 2 1 %107
3. 1x10° 4. 1 x 10*?
Given
i) Zn+4NH; — Zn(NH3)it +
2e, E°=1.03V
(i) Zn — Zn*T +2e, E°=0.763V

the formation constant of the complex
Zn(NH3)5" is approximately

(2'3“3"‘”" - 0.0591)
1. 1x10° 2.4 e *
3. 1x10° 4. 1 x 1012



142. STel # AT sisf@cidethe &l Al dTelehd

G &

(A) & Ta®g "Egdr () & 3 SIS

7 59 9hR &7 &, 98 ¢

N\
V2NN AN

C

142. The molar conductivity (A) vs. concentration

143.

143.

(¢) plot of sodium dodecylsulfate in water 1s
expected to look like

ks 2
A\/ A/\
C C
3. 4.
A/ A
C C

Ush 3F & X-Thor 933y [dada =T @ grea
sin?@ & HAMT 2x,4x,6x,8x & o@l x, 0.06 &
ST gl 39 R & urcg R & [T 39T
H ORI 918 X-foor &r aer 85 154 A §

Ucheh ol dUT Theh ol oI&dTs A o

1. BCC, 3.146 A 2. FCC, 3.146 A
3. SCC, 6.281 A 4. BCC, 1.544 A

The sin“@ values obtained from X-ray powder
diffraction pattern of a solid are 2x,4x, 6x, 8x
where x 1s equal to 0.06. The wavelength of X-
ray used to obtain this pattern is 1.54 A. The
unit cell and the unit cell length, respectively,
are

1. BCC, 3.146 A
2. FCC, 3.146 A
3. SCC, 6.281 A
4. BCC, 1.544 A

144. T 35 qgm%%ﬂﬂﬁﬁmﬂ?ﬁ?ﬁﬁw

faayor A= cenar g

39

144.

145.

145.

A

o

R,

E B

- c

20

QL

2 \

Molecular weight

A, B dar C A®Ud #d g
1. ﬂ M, dUT M, , AU
2. M, ,M, daT M, , ShHALU:
3. M,,M, dar M,, , ShHART:
4. M, ,M,, TT M, , ShHALU:

Distribution of molar masses in a typical

polymer sample 1s shown below
A

Weight fraction
)

Molecular weight

The A, B and C represent

1. M, ,M,, and M,, , respectively
2. M, ,M,, and M,, , respectively
3. M,,M, and M,, , respectively
4. M, ,M,, and M,, , respectively
Uh Soldcld WAY] & folv af IReg FART

e 1 @ 2, E, > E, (E §YUT Felt ¥,
Sedhl Tl Foll (7) JAT (V) &fasT FaT &
T Arafli@d Ul # & ST dreled
A ¢, I8 &

. T >Ty B>

2. T, > Ty V<V

3, Ty <Ti: B>V
4. T, =T, V, >V,

Two bound stationary states, 1 and 2, of a one-
electron atom, with E, > E; (E 1s the total
energy) obey the following statement about
their kinetic energy (7) and potential energy

(V)

. T, >Ty; V, >V,
3, T 5T Vo <V,
3. T, <Ty: Vo>V
4. T, =Ty Vo > V4
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[ FOR ROUGH WORK




