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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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Wheat production of a country over a number
of years i1s shown. Which year recorded
highest percent reduction in production over
the previous year?
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Uk Tl 10000eT did &1 @fasr FaH 1.5
HI % el &, Teh THoIEY &l YSld Hlarl gl
CHTCY Tfael & 80% drer 347 fea ™erreran

gl forda eamfafea arer samar Srar g2

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

i

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

Ueh ARl FTIA X TAT Y I ol @leenT
A [Thddr § dW T 3.50 @I I &
9dTd 3% U Y2y dUT 2 X 99 §9d
g gg oo U 5 a7 ag Afger @leeiy
1. ®9 48.24
3. ®9Y 32.14

2. Y 28.64
4. ®AY 23.42

A woman starts shopping with Rs. X and Y
paise, spends Rs. 3.50 and is 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
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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 1in 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.

dleT &3 A, B dUT C & s ¥ foar
giad & A 9T 10% oTH, BUY 20% oITH 2T
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Bl dTell T &Ml IT TeT T 87

1. 10% oITH 2. 20% oITH
3. 10.66% oITH 4. 6.66% ITH
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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 is his net loss or gain on the

sale of all the articles? Time

1. 10% gain

2. 20% gain 6. Time-distance graph of two objects A and B
3. 10.66% gain are shown.

4. 6.66% gain
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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
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Two coconuts have spherical space inside

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 in the smaller one.

2. The larger coconut contains twice the
liquid in the smaller one.

3. The coconuts contain equal volumes of
liquad.

4. The smaller coconut contains twice the
liquid in the larger one.
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Which of the following graphs represents a
stable fresh water lake? (1.e., no vertical
motion of water)
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Teh HoBhld TaX (AlAR) & 1W AFd &l
faferor g8Yar g1 39sh ddlhld & CraHey 4
0.1 mW eifea &1 (for grar g1 afe 3mo
gl H 100m &7 gl W §, 3R Bl 39 &
Wﬁwgm?,a’rmﬁli deh ciay o
IgI dTell FST (E) AT A9 Bled § IgI

arelr FaAT (E,) T FET dorelt gref
1. E, > E,
2. E,>> E

3. E,=E,, Sl 9 dallel & [T T &
4. ¥ I SITTRRT SIS TelelT & &l
gdcd el g

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,) 1s

1. E; >> E;

2. E; >> E;

3. E, = E, for communication to be established

4. 1nsufficient data even for a rough comparison
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Ueh a9, g4l I faud feem & 39 IR
T dleh H BT 8| ST RO g Toh
. §aT 38 39a AR & Hiedd ATdeldl
gHT el H eIl dl ¢
2. 84Tl 319l Gr fAhR hI I I &9
d% ggarch ¢ SEd 38 ReR @
geal H AT gl gl
3. §dTl bl TAqId &M H AHAId: el
ERATT 8l ¥ 38 dgdY &8 JHTa0T
ffrerar g
4. gar $r fTaudia feem & stg fir afa 3gdr
Y I RIFR TF g Tgdel ol H FAag
il gl

A tiger usually stalks its prey from a direction
that 1s upwind of the prey. The reason for this 1s
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
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12. 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 1s FALSE?
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1. Larger proportion of the surface of the

Earth is below sea-level

2. Of the surface area above sea-level, larger
proportion lies below 2 km elevation

3. Of the surface area below sea-level, smaller
proportion lies below 4 km depth

4. Distance from sea level to the maximum
depth 1s greater than that to the maximum
elevation

13. €91 §9 ¥ @HgSIA & 3l o7 Teh Ffdd
T AT AR U&TUT &l gl STl & e}
fordl cgfFa &1 qolell # Sl & 3y dar
OfFd A@FT A T HiaA-Ar YeIuT FHLI?

1. o df GACA/FAET T AL, =T 8
fafas hr svfir gt seeref|

2. e ST / BIa, FIARXA Jgol 819N, W
fafast & s g 3aRafda wal

3. GACT/GATEd T HAY ARaldd glam,
R farfast @1 s g [es S|

4. f&oT & grIE™ g f@fds $r sofir gt
aleAl T

13. 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.
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14. What 1s the next pattern i1n the given
sequence”?

O &) A

©

A A

15. U 314 dcd & d9 & ALY fdeq @l 386
SATH & A faegdflh & el @3 & Sisr
T g R A G srifed &7 aur Hes
& &Il I U TdAI?

T m—1
| E_l Z .
3. m1—1/2 4. 2m—1/4
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18.

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

T m—1
1. e 1 2, =0
3. m—1/2 4. 2m—1/4

Ueh q&aTell 90 ®ficX ¥ H 10 olel =T
fASTAT 81 Sl g &7 1/5" HET d9a & §lG
ag?ﬁﬂmﬁé‘lﬁgu T T ATET & THA
AR el fASTar g1 39 fASOT A 9l 9 gy

PT 3T &
l.. “F2228 2, 28672
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, “72:28
3. 20:80

2. 2802
4. 30:70

U T @ duedr 5 fAAT g1 REer e
SO | §AT g1 Jg 99T 39« 387 WX 2
gl Ui #. Hr afd F gAAT g1 e
Y&l 38T & HATGK Tohd IMd  Tdoldl Tdid

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

The pitch of a spring i1s 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

te gRfEafGH daEs aar f e
ST dTel &9 H 3ofehl JTEICT &l eI AT
oAl & ToIT 30 didl Al Gohs Y 3o T
IRGeAl H TH-Th Highl Igol &l gl Teh
gcdig 91 dg T 40 didl & 9&hg odr g,

10

18.
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20.

IR arar g &6 39 & & g ardr &r acaAr A
HIGHT &1 31 SATARRI o ATYR 9T didr hr

31u:I:J-IIT?I¢I SISl fohdal Sdr=—T AT

1. 70 2. 130
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

o7 dremeal & gaf@ey AT Jod gaEaia

HcATH AET H 9A9dl 8, 3 drardl H JHSell

T TEET A IR ATEr 8, TS99l ShROT g

l. BRI (ST Ta¥gid) JIST hl AT i
dTeTel & el deh 9gdel & Akl &

2. 3ol dlell gAY (S d1&did) 9=t &
ol HfFHSTeT &l ¢ Al ol

3. gAY Sl S 9AEITd AGTAl &
forT wAcq 3MER A8 g

4. BRINAY (STl IAEUld) Uil H Sigdlel
qary Bisdr gl

Why 1s 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 1s not a suitable food for fishes.
4. Hyacinth releases toxins in the water.

Th B FT RN 18 x 24 g1 3 Th &Y
JIPR TISell ol qAdH T&AT fohcdall glaf
foad T |@qoT w7 fordl 8t erser & dis

T9<T T ST gh?
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?
1. 6 2. 24

3. 8 4. 12
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grgfAe a2 fafer (@gsT 1 39ANeT I8r
Hcl §) &

|. 9ROT JTHAT ClGHT 3cHoled TAFCIAT
2. Fair fagigor XX gfadica Tdeeiafd

3. TSl dAdaded dlec AT

4. GHEEYIAS Il oA FTIFEIATT

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

Rubredoxin, 2-iron ferredoxin dAT 4-iron

ferredoxin o &Tlcder HIcied TTehd TACT H

IqREYT HFEldh Hew (AT Hohlss)
TRATIIT T HEAT § HAT:

1. 0,2d4a14 2. 2,4dAr3

3. 0,4d412 4. 0,2dA4r3

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
UTicaeh 3T AT 3Td fdegd drelehdl
T TAISISS ©

1. Nal 2. Cdl,

3. Lal, 4. Bil;

The metal 10dide with metallic lustre and high

electrical conductivity is
1. Nal

3. LElIg

2. Cdl,
4. Bil;

gellolel 3031 (3) & 9f&d W & fov

3cdlerd)

HOMO (highest occupied molecular
orbital) ¥ LUMO (lowest unoccupied molecular
orbital) H TolFelfoleh THAT ¢l

L. * —.5%
3. 0 > o

2. T — x*
4. T — o*

24.

23.

23.

26.

26.

27.

2T.

28.

The HOMO (highest occupied molecular
orbital) to LUMO (lowest unoccupied
molecular orbital) electronic transition
responsible for the observed colours of
halogen molecules (gas) is
l. t* > o* 2: T—yTT

4. 70— 6"

trans-[Co(en),CI(A)]" & So-3(9ded &H
el arell U Fle FARTSS & ol cis

3cqTe, &1 faee «geId# BT &, 519 A®

1. NO; 2. NCS
3. CL 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 1is,

1. NO, 2. NCS™
3. CI 4. OH

[XeFs]” & Tt 9camid “F NMR TUSCHT
SSaAl I F&IT, Hedsel & AT & [FXe (1
= 15) T Sgelcl g =26%]
. &

3. died

2. SFhIT

4. Uch

The expected number of "F NMR spectral

lines, including satellites, for [XeFs] 1is
[Abundance of “’Xe (I = V) = 26%]

1. two 2. twenty one
3. three 4. one

[Hy]" & H-H-H 3T hIUT &l FcITAqd

AT &
1. 180° 2. 120°
3. 60° 4. 90°

The expected H-H-H bond angle in [H3]" is

1. 180° 2. 120°
3. 60° 4. 90°
HHT  [Rua(n’-Cp)s(CO)»(Ph,PCH,PPhy)] (18-

Soldclel ToIdH Rl Uleled il g), H 3UeUd
Aq fololest dar erg-arg el 6 T
hH: B

1. 04T 1
3. 34dAr i

2. 2d4r 1
4. 1d4r12



28. The number of bridging ligand(s) and metal-

metal bond(s) present in the complex [Rus(1’-
Cp),(CO),(Ph,PCH,PPh,)] (obeys 18-electron

rule), respectively, are
I. Oand 1

3. 3and 1

2. 2and 1
4. 1 and 2

29. ﬁmﬁ‘@awﬁmaﬁrw

NAEAT @

Me,_:__ Me

ﬁ b
CI—AUK—AU—CI
o

M \Me
1. 0 2.1
3 2 4. 3

29. The oxidation state of gold in the following

complex 18
Me_ Me
4
/N
Cl—Au—Au——CI
o =
MeS \Me
1. 0 2. 1
3. 2 4. 3

30. [PtCl,]* & Uedhldd & HIT I eI Toldh
T gaifigs g, 98 &

G ECIGED 2. TRl
3. Hisddlgedle 4. 1-sg2I
30. The rate of alkene coordination to [PtCl,]* is
highest for
1. norbornene 2. ethylene
3. cyclohexene 4. 1-butene

31. A%diFafced WA B’ T v Farts

g, d8 ¢
1. Br 2. ClI
3. CN 4. F

31.

32.

32.

33.

33,

34.

34.

The nephelauxetic parameter 3’ 1s highest for
1. Br 2. ClL

3. CN" 4. F

[Cr(NHz)e]™* & Solaciiclch TAFeH H “E,—
‘A, GHHAUT Ui BT § oTITeaT

1. 650 nm 9T 2. 450 nm 9T

3. 350 nm 9 4. 200 nm 9

) 4 i 4 : .
The “E,«— "A,, transition 1n the electronic

spectrum of [Cr(NHg)ﬁ]3+ occurs nearly at
1. 650 nm 2. 450 nm
3. 350 nm 4. 200 nm

Fralfede VAgEad 8 3ART CO, & FdAIST
H, CO, P JUH 3FA-IhAT gidl &
l. Teolld & Afhd TU & OH I 4,
SR EEIGRE G
2. Teolld & Hihd TAT & H,0 T,
dcadard e 4|
3. UeollH o Hihd TUA & Toleh I
dcIdTc OH 9 H|
4. Teolld & Gihd TIl & [Seh &

dcadTd, H.0 99 A

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

REIER

N _
HX(q + HOq = H30 g + Xqg)
& ToIT [X), TGl M 39 X g

1. OCI 2. F
3. CI° 4. NO,

For the reaction,
_I_ —_—
HX(q + HOp = H30 g + X

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



3S.

35.

36.

36.

37.

d.c. QeRIATHRT & foIv Her Sy §

l. E\p Olegdl WX X &

2. GTdel AR Felagls Ueh TU Solacls o

3. AATTd YURT AT g 980T 9RT &

4. ATAIHA URT P WA AT Ty
$r TR HRFHAr feed & S B

The correct statement for d.c. polarography is

1. Eip 1s concentration dependent

2. Dropping mercury electrode 1s a macro
electrode

3. Limiting current 1s equal to diffusion
current

4. A large excess of supporting electrolyte
eliminates migration current

=geTel AshAUT faRAYOT H HJCd IV &
(A = IR IESAFTHICT; ¢ = T FoAFH; =
GHET AT JIR—¥edr &9, N = o8d
TRATUIT T TEAT; ) = &TUTeh)

A ooNA
1. — 1.
@ooN A
i oN
. 4, 2=
ApcN A
Saturation factor 1n neutron activation

analysis 1S

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

A ocNA
1. — ) =
o N A
A ocN
3. q.
ApcN A

frafaf@a AR &1 q& 3cure §

COLH; Zn/Cu, CH,l,
H CO,CH
= 2 3
2.
OCH,4

3. O
4. @COZCHB

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

H
@C%C * Zn/Cu, CHyl,

1. @fCOQCHg

O

8
3,

OMe
4.

CO,CHs

38. DNASH I7A H Vsl & fHeraihra aar

& foIT Hgr ARSI &

1. N(3) U gISalold HTd ATer & 3K
C(6)NH, Tsh gISalelel &Y Il &

2. N(1) Teh gISslold 36 AR g 3K
C(6)NH, T gISsioled e+l &ral ¢

3. N(3) dAT C(6)NH, &l gI8areled 3Tt
DIREY

4. N(1) dUT C(6)NH, ST gISgioled 3Teesl
DIREY

38. 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



39.

39.

40.

40).

41.

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 TUSCIHIEY WX 3iTohd T IifeTh
%7 'HNMR TIFCH Teh TS G2 &,
T8 dSel, AT 1759, 1753, 1747 AT 1741
Hz W gl Tqsh & v T@-iss gid (5)

dUT JIAT ATk (Hz) &
1. 3.5 ppm, 6 Hz 2. 3.5 ppm, 12 Hz
3. 3.6 ppm, 6 Hz 4. 3.6 ppm, 12 Hz

'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 (0) 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

rafaf@a difsier & g C-H e &
foIT ey faarsta FSAT31 T el &H ¢

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

The correct order of the bond dissociation
energies for the indicated C-H bond 1n

following compounds 1s

QH >—H \ ="
A B C
1. C>B>A 2. ASB>C
3. A>C>B 4. C>A>B

Aeafai@a e T 3clIdr 1 Tal e
el
O @
[é jl\/?l\
O O
A B C

1. B>C>A 2.C>B>A
3. B>A>C 4. C>A>B

14

41.

42.

42.

43.

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

O O
O O
A B C

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

2. C>B>A
4. C>A>B

Prefafea dfe & BT o sy 2

I Me

Me

1. A YT § Jur ®9oT P &)

2. Iifdre foA¥el § dUT §&IOT M g

3. it 3fhdel & dUT 39 GATATG
C,-318T g

4. it 3tfer & IUr saH gAfATT do 8

The correct statement about the following
compound 1S

Me

1. compound is chiral and has P configuration

2. compound is chiral and has M
configuration

3. compound is achiral as it possesses C,-axis
of symmetry

4. compound is achiral as it possesses plane
of symmetry

Srrafatad s & A g9 3

O Me
\[O%Me

PR

Ph

. AT

2. SRR U

3. UdifecdlciiUesh

4. JLAATcHS TavaEdTA%h
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H H Br
43. Methyl groups in the following compound are :[ + Br—Br - [
Ph H H Br
Lo
Ph\‘“ O Me 1 TECZC i ; G*BI‘ Br
2, N — O*c
1. homotopic 3. Tc=c —> OBrBr
2. diasterotopic 4. npr = Te=c
3. enantiotopic _
4. constitutionally heterotopic 46. 4-STAICTeGA & SIS A fafad Aey
r‘ild J

44. TAFATATET PR & oT & 6§ ™
TITATAT & & gaIfs TATS G&9IT & 5;( ij
* M

(SN

44. Among the structures given below, the most
stable conformation for the following compo-
und 18

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

e e
e - T

45. Araff@d HATFAT & YYA Ug A

GiFEATId 3T0deh el Sl A AT &
H H Br 47. FfATFA Hr Fafaf@a goh

:[ + Br—RBr - [ (Z = CF3/CH3/OCH;) & TolT ¥ [Idrehl T dal
H™ O H Br FH ©

l. Tc=c = O*p: B . R L NO,

2. Np; —> C¥*c_c ZGBF ZOND
3. Tc=c = OBrgr

4

. Ny = Ne=C : CF3 > CHq > OCH3

1

2. CF,> OCH, > CH,

3. OCH;> CF; > CH;4
45. Molecular orbital interactions involved in the 4. CH; > OCHj; > CF;

first step of the following reaction is



47.

48.

48.

49.

49.

S00.

+ H—N
Z Br

The correct order of the rate constants for the

following series of reactions
(Z = CF}/CHg/OCH3) 1S

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

dooiled AT VHCHASCSAT & [HHoT &

'H NMR # AT AT & &l Udheh HIed

8ld &1 Seollel : VHISIATSEISS Ao’ 376091 &
1. 1:1 2. 2:1
3. 1:2 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. 1# 2. 21
3. 122 4. 6:1

gifdreh ST 3314 AT 2126 cm™ TR IR 3T e T

GeMar g, 98 ©

CH;(CH,),CH,SH
CH;(CH,),CH,C=N
CH;(CH,),CH,C=C-H
CH3(CH,),C=C(CH;),CH3

il

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. CH;(CH,),CH,C=C-H

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

ﬁﬁlﬁ‘@ﬁﬁﬁ?ﬁ%mﬂﬁm—r”c
NMR H 39f&ad f@eddi $r g&ar g

Br
Br Br
E'iri
. dI¥ 2. &
3. 3o 4. ¢H

NO,
2020

16

S0. Number of signals present in the proton
decoupled "“C NMR spectrum of the

following compound is
Br

Br Br

E!rf
1. four 2. SI%
3. eight 4. ten

51. Fafaf@a wfafear & @affes wae fRa
jr%d%l

AICI;

L .

heat

NN e

3. 50 4. f

S51. The most stable product formed in the
following reaction is

i@
ol T
P

52. fawafaf@a af@fhar &1 &g 3cue §

O . (CH2),CulLi
E"'OTBS i H,O

TBS = Si (C H3)2t-C4Hg

L 2,

HO O

NNy vl
b-'!OTBS i



52.

S3.

S3.

4.

4.

17

0
D-*'OTBS o
4 ~I:>-*'OTBS

The major product in the following reaction is

O i. (CH3),Culi
D" OTBS ii. H,O

TBS = Si(CHg)Qt-Cngg

. 2,
HO O

jD-'OTBS

1OTBS

CIAURAIE U3 & Tedell T FlAEToT
giHlide [AHd & d gl Ilg x2 AHT &I
&l &, d9 T8 U &

. 2x ¥ § 92T 2 § Faa= g

—2x ¥l & dAT2 a9 [FIdre gl

2x 9T g dAT —1 9o faIdie gl

—2x 9T & dUT —1 g aae gl

s

Vibrations of diatomic molecules are usually
modelled by a harmonic potential. If the
potential is given by x4, the correct
statement 1S

1. force 1s 2x and force constant is 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

Teh 1x107°g gar 3Fd (M = 602.3 g/mol)
Bl ST G U Hde hed & T H W &,
ulsed H 3HhI 100 cm? &@IBod I Teh
AU R §oT ¥ I-AT| 31FeT & 30Tl
ITIEY qR=TSe & (A2 A) g

1. 50 2. 100
4. 200

When 1><10_5g of a fatty acid (M =
602.3 g/mol) was placed on water as a

2.

2.

56.

56.

S7.

<7/

38.

surface film, a monomolecular layer of area
100 cm?* was formed on compression. The

cross-sectional area  (in A%) of the acid
molecule is

1. 50
3. 150

2. 100
4. 200

Mark-Houwink THIHIOT ([n] = KM%) Sl 39147
fSas YR A & €, 98 8

1. gEar-3iaa Aer wgfa

2. AR-3Ed Ao Fgfa

3. 2IAAT-3Ed Aler F@efa

4. -3 AR H?ﬁ-‘r

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-average molar mass

wﬁﬂéﬁt‘q?ra?crﬁé?ﬁmﬁ,a’rm
aAaqT AT =37 BT & IEYUT &1 AR g

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

The weight of the configuration with two up

and three down spins in a system with five

.1 . .
spin particles 1s

1. 120 2. 60
3 20 4. 10

TfhTUT FalT 49.8 kI mol”' &I weh 3fARAT

b

& OIT 600 K d2T 300 K ¥ &Y TaIdrenl

(Kgoo/k300) T 3TeTATT oETSTT &1 (R = 8.3 ]
mol' K™)

1. In (10) 2. 10

3. 10+e 4. '

For a reaction with an activation energy of
49.8 kJ mol™, the ratio of the rate constants at
600 K and 300 K, (keoo/k300), 1S approximately
(R=8.3Jmol' K")
1. In (10)
3. 10+e¢

2. 10
4. el

IO, I Cov(x,y) = (xy) — (x}y) &
feiRa &1 A B daur ¢ Toworla [ades

& 81 Cov(x,y) YeT BRI shaol &

1, y= Ax*
2. y=Ax?+B
3. y=Ax + B

4. y=Ax*+Bx+ C



58.

39,

59,

60.

60.

61.

61.

18

Covariance 1s defined by the relation
Cov(x,y) = (xy) — (xy). 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+B

4. y=Ax*+Bx+C

&l JTATHT YeehivT FHepfeld ol Sl R A
gcdeh Rigad TERT gidr &

. © Jcal I

2. ol gedl |

3. dR q_;.-rﬁ o

4. 9RE Jedl E

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

2. three circles

3. four circles

4. twelve circles

NH} dUT HCO; T 3T faiieTdid shaer:
6x 10~ *V-1s71@ar 5x 10" *V-1s 18| NH}
dAT HCO; & ATRITAATR g HA:

1. 0.545 TAT 0.455

2. 0.455 TAUT 0.545

3. 0.090 AT 0.910

4. 0.910 AT 0.090

The ionic mobilities of NH; and HCO3 are
6x 10~* V=151 and 5% 10~ ~F 1,
respectively. The transport numbers of NH
and HCO5 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 Tdelded TSiTH 0.008 M AICI; d2T 0.005 M

KC1 €, #t 3mael amred §
1. 0.134M
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

62.

62.

63.

63.

64.

64.

$h&Thl H H Tah o
THTHATASA TRl Bl &

1 1 1
L. §¢25+§¢2px+glp2p},

frT el

sp? HhRd

1 2 1
2, ﬁwZS Ly ﬁwsz 1 \Tﬁl’bzﬁl}’

1 1 1
9 ‘E’ﬁsz Ll szpx + ‘J_E]PZP}'
4

—

1 1 1
: EwZS —mwsz+ﬁlp2py

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

L éllf)zs T %llejx T %1/)12;:},

2. Elf)zs S ﬁ'mbsz ¥ \/_EIPZIJ},
3. %lpzs i3 %U)sz + %U’zp},
4. %’st T %Ebsz + TlgEpry

NMR TUIfATT & dcaf & I8 3 §

1. T gaehig & &1 9aeT, e
HATATIHT & HET HPHUT I URT F &
forT fohar Srar g

2. deehel FIERA, oMU T FAfAH
GFIhIT &1 9 o Bl ¢

3. TAfAs goehig &F HT g e
HAEATIHT o HET TG Al Hoedl 3cUow
Fa & Tow fhar Srar gl

4. TAfas gahrg &F RPua-89sT JarsT
ORT LT Bl

The correct statement in the context of NMR

Spectroscopy 18

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 Tur V WY Ueh &Ead: 9ehH hlr 39y
H S WHET HeT gedl &, 98 ©

1. U 2. H
i ¢ 4. g

The parameter which always decreases during

a spontaneous process at constant S and V, 1is
1. U 2. H
3. G 4. q



635.

635.

66.

66.

67.

67.

68.

68.

69.

19

qerdi A, B, C duT D & fau feefdq a«
HHA: 0.2, 0.5, 0.8 dAT 1.2 bar gl AfEH

SasT Feaurdd Al IR & a9
gl 9X gl ST g, 98 &

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

3y G 4. D

HHAUT HITAT-IIE & HAAR IRW ordenT
I 2 S gAm R G R

R

l. Ink vs. T 2. In (E) vs. T
7y

3. In (E) vs. = 4. Ink vs. =

/g T /&
According to the transition state theory, the

_ +

plot with slope equal to =M
l. Ink vs. T 2. In (%) vs.T
3. In (E) vs. - 4. Ink vs. -

T T T

HhHAUT ST gTSgloled GRATY] TIFCH H ATSH

Aoft T §, 98 &
l. 1s « 4s 2. 1s « 4p
3. 25 « 4s 4. 25 « 4p

The transition that belongs to the Lyman

series in the hydrogen-atom spectrum is
l. 1s « 4s 2. 1s « 4p

3. 25 « 45 4. 25 <« 4p

3oy o S, GATATT dca 8, 98 ©
1. Tideled 2. Uelled

3. deoild 4. 1,3-sgCT8TgA

The molecule that possesses S, symmetry
element 1s

1. ethylene 2. allene
3. benzene 4. 1,3-butadiene
Al FHON & Fg IJUUH, T T god &

ION F TIF T F feet gld &, 3TH
HIRUT

[. olell UMl & sog I H TYT GeT &l

37U BIeT gleT gl
2. oJaAr FHON & [Tl # _AYAREEr 3
glell g

3. oAl Ul H, dg &9 &l Jaded
eI, Tl ged HT 3H9eT HieH gl &

4. oAl U H, Hdg &aF &l ITdd
AT, TUT ged I LT HH glall &

69. 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

70. AFafaf@da &1 g8 AT g
HITH A | Plcld B
. PFHY | a. ATATcHS Il
ii. 3gfeleT | b. gTAfT
iii. fofesT | c. TeallsH
d. TeX33
e. TUIT

l.1—a;1n-c;1u-e
2. 1—e;11-b;11-a
3. 1—-d;1n-c;m-a
4, 1—e;un-b;m-d

70. The correct match for the fﬂllowing 1S

Column A | Column B
1. camphor | a. structural protein
i1. insulin | b. hormone
111. keratin | c. enzyme
d. steroid
e. terpene

.1—a;1-c;11-¢€
1—e;11-b;11-a
i—d;in-c;1i-a
.1—e;1n-b;u-d

B LN



71.

71.

72.

72.

73.

HHT \PART 'C’

Uh 3{Folld doradd FaH csaAflfd AT (A),
SEAYS UHIT (B) dUT Ao VAT (C)
(UATTAT & pk, & A 9.8, 10.8 TAT 10.6) 8,
F YT RAfAAT Fed 9T o f&an A

pH >7 & d¢d IdUTdl § &fTeled T hH o

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

dhel Ash NH JICTT I 30T 3H% EPR
TUFeH & AT Tar Lar el EPR [[(PCu) =
3/2] TFCH H YR IFTAGEH ATSAT hr

J&am g
O @)
a9 /
BSCU
_N( S
H H/
A
1. 20 2, 12
3. 60

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 1is

St
_N/ i
\, /
A
1. 20 2. 12
3. 60 4. 36

gl ufdftedA, fAudes dur  BIded
IFAAAET A (WO g9 doll W) A

PO ol T I&AT §

20

73,

74.

74.

€.

{1

76.

1. 8,20dr 14
3. 10, 12 4T 14

2. 8,20 41 12
4. 10, 12941 12

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

drc

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

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

KCy & TolT [HFdToli&d Y« I [daUR ST
(A) Fg 3dehd g, (B) 3HAI IR@d WA

AT &, (C) 38T degd dTelehdT AHIST HT
3YEIT 3T gl Fal 3cad o

1. AdarB 2. AdATC

3. BAATC 4. A, BdArC

Consider the following statements for KCsg:

(A) It 1s paramagnetic, (B) It has eclipsed layer
structure, (C) Its electrical conductivity 1is
greater than that of graphite.

The correct answer 1s

I. Aand B 2. A and C
3. Band C 4. A, B and C
CCl, # S,Cl, &I 3\ ffaar & 3Afhar A

TR glel alel Wl 3c9rel $l foeiielidd A
H§ giv|

NH,CI (A), SsNy (B), S (C), T S;N;Cly (D).

I. A, BT C 2. A,BAYUTD

3. B,C,ddarD 4. A,CdarD

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

NH4C1 (A), S4N4 (B), Sg (C), and S3N3Cl'g (D)
1. A, Band C 2. A,Band D

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

[Ce(NO;),(OPPh;),] & ToIT T H &

A. 0% STl fAciaeT T T Ner-aeh g
B. Ce &I IH-aT IEAT 4 gl

C. Ig uTd & foRles M TATATAROT SRATAT

. Ad4rB 2. AdAT C
3. A,BAArD 4. B,CdarbD
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For [Ce(NO;)4(OPPhj;),], from the following 79. [FeO,]" & fau fAefaf@d &y« o fgar
A. Its aqueous solution 1s yellow-orange 1n A5
colour ’ *
B. Coordination number of Ce is ten A. Ig ﬁﬂgﬂlm 3
C. It shows metal to ligand charge transfer B. 3THT T, TATATT &
D. It 1s dlamagnetl? 1n nature C. 7g RAFg I a0 SRS 3rqear ¥
the correct answer 1s &
l. Aand B 2. Aand C D. Ig I D, FATATY gertar §
3. A,Band D 4. B,Cand D Tl e &
: 1. A, BdAarC 2. A, CdarD
AFTTTd YA [TATH R GO SHiTeIT:
. 3. AdAarD 4. AdAT B
I: [Rh(CO),I,]” & CH,I d4T CO &r CH,COI H
3T gRadel g STl gl 79. Consider the following statements for [FeO,]*".
IL: [Rh(CO),L,]" & Yapfd gfdaha g A. It is paramagnetic
= : B. It has T, symmetry
HH A % C. Adopts distorted square planar geometry
. IJUTIIHEET § 3 I, 1 &7 FISEIOT g D. Shows approximately D,y symmetry
2. IFATIITET § 31X 1L, 1 T TISEIaor g1 & The correct answer 1s
3. THET § T I aTeld gl . A,BandC 2. A,Cand D
4. IHﬂTIIE‘,’IﬂTW%l 3. Aand D 4 Aand B
Consider the following statements, I and 11 80. [ReHol” &hr SaTfACT &
I: [Rh(CO),;] catalytically converts CH;l 1. T el gad gar gfafed
and CO to CH3COI ) Th ma— JFd U4
2

II: [Rh(CO),I,]" 1s diamagnetic in nature
the correct from the following 1s

3. diel dler JFc BadaaeT OeH

1. I and II are correct and II is an explanation 4. gl giaffAs
of 1
2. 1 and I are correct and 11 1s not an 80. The geometry of [ReHy]* is
explanation of I 1. monocapped square antiprism
3. I1s correct and II 1s incorrect 2. monocapped cube
4. I and II are incorrect 3. tricapped trigonal prism

4. heptagonal bipyramid

BrEhe AUROT & for dell gaeafas dod
fafr, & 2 meg ¥po/ > (Rfse \@fFaar 3100 81. PL;, PSCl; daT fSeh 49r3sy & #HEI HTRTRAT

dhfeld ¢ f&arl s@H @ 30 mg fAgad [derdel 7aEAT H *'P NMR TUI¢H Uh gfde
-~

BIREbBC I AT Aishddr 3000 faacs s g (8 98) FUT TH TIF (5 102) GRATAT & Psls I
TS| A7 H PO, Hr % Hefa & g T g
1. 30 2. 6
3. 9 4. 15 |

| |

% |
In a ‘dire‘,ct isot‘opic dilution method for iy /P\ R /_\ P
determination of phosphate, 2 mg of L. /F' P : /T P

1

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 | I P ]
P NP4 |

overall act:ivity3 of 3000 disintegration s . The q |\\P Va \P L, \\F*/ \pii_l

% mass of PO, in the sample is - 7 e !

1. 30 2. 6 ' | - :

5. 8 4. 15




31.

32.

32.

33.
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The reaction between Pl;, 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 (0 102). The

correct structure of P;ls 1S
!

N |

PR | P\ |
| IKF’/ \P_..---'| 5 \\.P/— Px’f
|/ l/!
|
) ; _
P N '
3 '“\P/ \P/I 4 P \F’-{-ﬁ“l I
/ N\ |

hIoTH ATU B H T 3HU dA 3% g
FAHI H YA QT & FloiH AF B F
ary Aerer fifave

HIAH A HIdH B
(a) Cl, (i) #ﬂ 3 T
(b) S5 (ii) QATFARMTEI 3TFeT
(c) CH;CO,H (iii) STHHATIATCIA
(d) Urea (iv) Tdeligeh 3(9ucs aur
Hd-ild:lj‘-lldd'l
el AT &

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

Some molecules and their properties 1n 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;COH (111) Disproportionation

(d) Urea (1v) Solvolysis and
disproportionation

The correct match 1s

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

Mn(Il), Cr(Ill) dAT Cu(l) & 3ISCholhlT Tad]
Hepoil & T TeAT foeeraa 3raear 9g gde &
hHRA:

33.

34.

34.

35.

2. °S ‘Faur ‘D
4. °S, ‘F U1 °P

1. *H, ‘Fdar’D
3. *H, °“H d4r D

The spectroscopic ground state term symbols
for the octahedral aqua complexes of Mn(Il),
Cr(IIT) and Cu(1Il), 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. Sis37Td Tegssy 3fafehar

C. UssIgfeheT3Nerss &1 TSRSl
gfFer3iiciss # gRade

D. Fleieich Ga¥&cel H 1,2-ed RIFe

1. AdAaT B 2.B,CdarD
3.A,BdArbD 4. A,BddrC

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

. Aand B
3.A,Band D

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

FTTH A T HACl T FTdH B Y 39 AT @
ERIGECAIRLY

$lclH A SlelH B
(a) | freatoratz | () | cis-[Pd(NH;),Cl,]
®) | reeraaf@a | ) R gt fida
©) | BpRfe (1) | zQrerera
ETATod{ U]
d) | @fRfrcar | (V) | 3aeT 9Rage
(V) | 3T EagoT
V1) | grefedifes
TEN 3cc &

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



85. Match the items in column A with the appropriate

86.

36.

87.

1tems 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)-(ii1), (¢)-(v), (d)-(1v)
2. (a)-(1), (b)-(111), (¢)-(1v), (d)-(1)
3. (a)-(11), (b)-(111), (¢)-(V), (d)-(v1)
4. (a)-(111), (b)-(v), (¢)-(v1), (d)-(i1)

[Co(NH3)sCI]** & felT OH 3cIRd Syl T
e fohar AfT A, JMARAT & 9UH7 e &

grcd gled dTell TUIRIST &/8 |

1. [Co(NH)s(OH)]** + CI

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

. [Co(NH,)sCI(OH)]" hael

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

2. [Co(NH;)4(NH,)CI]" + H,0O

3. [Co(NH;),(NH,)]*" + CI°

4. [Co(NH;)sCI(OH)]" only

Tl X hl TARMTS &l AT Fleld Y A €T
3cfeh AUTUHAT F HifaT

Freld X Frld Y
(D | & A W | et Aqeetr
Mn, Fel&C]
Q) | Fefa@sar | W) | gfaaaceraT
TeallSH GrefeRyoT
(3) | IMn(H20)6]™" | (i) | gemeya: s
Soldcliolch HshaOT
@) | [Cr(H0)6]™ | (i) | g4osd FoueT YRS
GshHU]
V) | gfaaaersTer
S IED]

23

37.

38.

38.

39.

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

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

(2) | water (11) | tetragonal

splitting elongation
enzyme _

(3) | [Mn(H,0)¢]*" | (iii) | predominantly
T— ™
electronic
transitions

(4) | [Cr(H20)6]”" | (iv) | d—>d spin-
forbidden
transitions

(v) | tetragonal
compression

The correct answer 1S

1. (1)-(11), (2)-(2), (3)-(v), (4)-(11)
2. (I)-(111), (2)-(1), (3)-(1v), (4)-(i1)
3. (1)-(v), (2)-(111), (3)-(1v), (4)-(11)
4. (1)-(111), (2)-(1), (3)-(1v), (4)-(v)

IMSHIGNT HATTAT & TER TSI FHT Tl
AT S [Cou(CO),] H Co(CO), ar gfaeanfa
L Ghdl g, d8 &

1. CH, BH T&T Mn(CO)s

2. P, CH dT Ni(n’-CsHs)

3. Fe(CO),, CH, dT SiCH;

4. BH, SiCH, d2T P

According to 1solobal analogy, the right set of
fragments that might replace Co(CO); in
[C04(CO)12] 18

1. CH, BH and Mn(CO)s

2. P, CH and Ni(n’-CsHs)

3. Fe(CO)4, CH, and SiCHj;

4. BH, SiCH; and P

Wade’s & faddAT & HTAR [Co(n™-CsHs)B4H;]
aAT [Mn(n>-B;Hy)(CO),] & ToIT g T
Y gl

closo dAT nido

nido d™AT arachno

closo dAT arachno

nido dAT nido

W b =



39.

90.

9.

91.

91.

92.

ME}P

According to Wade’s rules, the correct
structural types of [Co(nS-C5H5)B4Hg] and
[Mn(n*-B3Hy)(CO),] are
1. closo and nido

nido and arachno

2.
3. closo and arachno
4. nido and nido

[Rh,C(CO)s> & fow agr sarfAdr &

1. 3SCHhelch

2. godeiy fifAs

3. FEHAAAET T

4. T AW Jad g9 RAs

The correct geometry of [RhyC(CO);, JF s
1. octahedron

2. pentagonal pyramid

3. trigonal prism

4. monocapped square pyramid

arachno T, B,H o T NMe; o Irr TR THAT
g fotfa 3ifad 3c9re g/
1. [BH5;-NMe,] 4T [B;H-NMes]

BH,(NMes),]"[BsHs]
B4H;p:NMejs]

B,H "NMes| =T [BHE(NMﬂz)zr[B sHg]

—

e

The final product(s) of the reaction of arachno
borane, B,H,, with NMe; 1s/are

1. |[BH5-NMes] and |BsHNMes|

2. [BH,(NMes),]'[B;Hg]

3. [BsHi0-NMes]

4. [B4H;o'NMe;] and [BH,(NMes),]"[BsH;g]”

fatafaa 3fAfear & 3carg A ®

H H
o
H K o [ + CDH + A
D i H /CG\‘PM
3 €3
to, NH
H

1L ch =CD2 2 D3C _CD3
3. CD, 3. H,C—CD,

—

92. Product A in the following reaction is
H H
i H - ' + CD;H + A
A~cp =
MesP™ -

H Xf/ ™ PMe;
H
H
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93.

93.

94.

[Ru(NH3)s]2* + [Fe(H,0)el** =

94.

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

1. DzC :CD2 2. D3C _CD3

CD3 4. HQC:CDZ

i

Fe(CO)s &l 1,3-sg2T8isel & 3HTAfhar, Bedr &
S 'HNMR & & f@3de g2ar g1 B & HCI
H H@ATHAT Cdl § o 394 'HNMR H IR
RAaster @ar g1 iR CE

Cl = Cl
OC OC

CO CO

Cl H

-q-h-""'-l-.__
Fe Fe——
Vil \\/ yd I

OC OC

H CcO

Treatment of Fe(CO)s; with 1,3-butadiene gives
B that shows two signals in its 'H NMR
spectrum. B on treatment with HCI yields C
which shows four signals in its 'H NMR
spectrum. The compound C is

- (. Cl
L. OC\‘FE/ 2 OC\\ILe-—>
/N~ /I

CO CO
Cl H
———
C \ Fe——
/
OC
H OC CcO

Aetteliad Bl AfAfear, Tae fov gy
Rt K=2.0x10°%, &

= [Ru(NH3)e]>* + [Fe(H;0)e]**

HTFAPRS dUT 9T hI TaT ATdHT X
FHA: S0M s aar4.0x 10°M s €l

fAfHAT & AT T AFaes M 's!) § 19T
1. 3.16 x 10° 2. 2.0x 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°,

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

the self exchange rates for oxidant and

reductant are 5.0 M 's™ and 4.0 x 10° M's™"
respectively.
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The approximate rate constant (M~'s™") for the 97. fArfaf@a af@Afhar & faTRa gea 3cure §

reaction 1S
1. 3.16 x 10° 2. 2.0 x 10°

+
3. 6.32 x 10° 4. 3.16 x 10° H

95. YR FIdld Thel & AT Tl FUA &
I. Idiel & el N Ghid Felacld el &l
1. 2.
2. U] 3T ATFAIRIOT AT H glcll g \I \\//
3. U] WS AT Fretel ek IaeA3it # g1 & o o
4. CO foRTeg d&eT &I W A &

2 3. 4.
95. The correct statement for a Fischer carbene OH

o

complex 1S
1. the carbene carbon is electrophilic in nature
2. metal exists in high oxidation state 97. The major product formed in the following
3. metal fragment and carbene are in the triplet reaction is
states

4. CO ligands destabilize the complex N
H
OX\/ N

96. TAFATATET HAfHar # fRRT ACT 379G §

1. hv L. \ S 2 W

=

2.
98. TrATaf@d fAfhar & T AT 3cure &
3. ) 4,
‘OH OMe
CHO
cl. cl
‘ ‘ i ‘ 0O OMe
96. The major product formed in the following ® /O/ 0:%}0
reaction is PH™ "9 20 |
OAC NC CN (1 equw:
CH,Cly-H,0
OMe
OMe
1 0
O
3. 4. Ph*"'“"“OO O . OH

CHO

OMe



OMe

OMe
OH /@/OME
D, Phﬁoc)é&/()
OAcC

OMe
4 OMe

O OMe
é&o g
Ph HO

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

OMe
Cl Cl
o) /O/OME
O ) O
9 OAC NC CN (1equiv)
CH,Cl,-H,0
OMe
OMe
O
O
Ph™ O N Q\~OH
1 OAC
OMe

26

OMe
®) OMe
2 HO O
O
OAc
OMe
phﬁo(__)«}&o
3. OAC
OMe
OMe

®) OMe
o T
ph O O o

HO

99. F,C(Br)-C(Br)Cl, I i 6T & I&IUN ol
YT AT A, 38 FNMR TUFCH H -120
°C U oISl &l &1 ¢l

Br Br Br
Cl@Cl Br\@CI Cl@Br
F F o F F F
Br Cl Cl

2. al

)

4. 9T

1. Ueh
3. dX

99. 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
Br G Cl
1. one 2. two
3. four 4. five
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100. 31fAFHRT A, B 3cuel C, D & fow Fer 101. The major product formed in the following
reaction 18
HYA & O 0 o
m/ S B i. t-BulLi
0SO,Ph OH ” ) -
N ii. ICH,CH,CI
MO\/\/K f’o\/\/j\
A ) G L. Ci
AN OO~
o ol | _
PhOESO\/\)\ HO\/\)\ N
B D 2 AN OO«
|
I A¥ Cfocar ¥ 3R BY D . N
2. A DfAGar 8 IR BA C ' o. 0
3. A dUTB, C 3T D &I AT AER™ Sd 8 | N
4. A3R BA D f&edr g N7
4 AN OO«
100. The correct statement for the reactants A, B to ‘
give products C, D is 1 N7
0SO,Ph OH .
. W - W 102. Fr=faf@a sfafear & fRfe qeg 3c0e &

A C N/+ |-
e i
CHO 4. S NaOMe
o o~
O—CHO

1. OH / \

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

4. A and B give D

101. TrAfaf@d sfafhar # ffd #Aeg 3cug @
movox i. t-BulLi
z ii. ICH,CH,CI

2. O / \
O
OH
: | " M
O
1. Cl
Oo. _O "
4, OH / \
O
| OH

Ny TN TN
-
N
2 OO0
»
Cl N
3. I 102. The major product formed in the following
O. O reaction 1s

CHO 4 |
4 OO O/ .
\ GCHO
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OH 3 O
1 [ ) CH
| 0 Z N8
|
O CH
H,CO 3
2. 4 O
_CH
NS fl\l 3
CH
H,CO >
3,
- 104, PR R ¥ 7 soug ¥
[ \
4. o Nh
Ph
OH N
0 g-O
: /
103. i St fAFafaf@a T 31hs g2uldr &, \)% o
3
E)
'H NMR: & 8.0 (d.JJ=123 Hz IH), 7. T7{d, . J=840 1 OH
Hz, 2H), 6.8 (d, J=8.0 Hz, 2H), 5.8 (d, J = 12.3 Hz, ' H,
1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm \%L
, by Re face attack
I.  N(CHs),
X _CO,CH;4 2. H
2. (H3C),N @/'\\/002(]"3 , by Re face attack
3. H
HO,,
3. O \/!\WL
2 NfCHB , by Si face attack
|
H
H,CO e 4. , OH
4 0 \/HL
X N,..CH3 , by Si face attack
|
CH
H,CO .
(Face attack = Theleh 3TshHUT)
103. The compound that exhibits following spectral 104. The major product in the following reaction is
data 1s
'HNMR: 6 8.0 (d, J=12.3 Hz, 1H), 7.7 (d, J = Ph
8.0 Hz, 2H), 6.8 (d, J = 8.0 Hz, 2H), 5.8 (d, J = " Ph
12.3 Hz, 1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm O B-0O

/
[.  N(CHj), \)\F BH;
@%/COQCHQ’

1. OH

H,
2.  (H3C)oN X _CO,CH;3 \/HL
O/\/ , by Re face attack



29

H 1.

I
W /%,
AcO O
, by Re face attack AcO OMe
AcO
2. OAC
H
S HO,, |
\./HL AcO O
, by Si face attack AcO
OCHj4
4. ' OH 3 AcO OCHj
AcO -
\/!\% AC(&H
, by Si face attack |
4, I
105. TArfaf@d fdAfear 7 fRRIT &g 37ue & AEOO O
C
OAc ACOOMB
1. PBF'S, H20
Aioo O 2. Zn, AcOH 106. Arfaf@a sfafea 7 fRfRa 7y 300 @
C o
3. NIS, CH;0H
ACOOAC 3 HSCSR
NIS: N-iodosuccinimide J/i/\:j I. CH3l
1. I O = . t-BuOK
O
Acolﬁ, H,CS H,CS

AcO OMe
AcO L 7.4
2. OAc |
O o O

|8

AcO
OCH;4 ' o '
AcO -O
AcO

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

4, |
HsCS_
AcO Q >
AcOoMe 07 NF i. t-BuOK
105.The major product formed in the following H3CS H3CS
reaction 1s 1 Lfo 2,
OAc O o ®)

1. PBrs. H,O
Lo H-CS

AcO O 2. Zn, AcOH 3
AcO > 3, 4.
3. NIS, CH30H O
O

1

ACOOAC
NIS: N-iodosuccinimide
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107. foAfaf@d 3ffhar # fafa geg 3cug §

Cl “F\’I
le |u__-_"\ CEHEOEC CDECEHE

N PCy- Ph \—/
QCDQCEHE B . A - B
= CC}ECEHE

H
_ CoH04C
B = "215-2 G0sCalli
CO,C,Hs

H 109.
CO,C,Hs
3 A CO,C2Hs B H iy CO-,CoH5
— CO,C,H5 L
CoHs0,C  CO,C,Hs
\
CO,C,Hs
4. A= i><COECEH5 B = UL i 7 CO,C2H5
— CO,C,Hs
C,H50,C CO,C,Hs
107. The major product formed in the following
reaction 1s
P{:Fa
Cle
ol U=\ CoH50,C  CO,CoHs

bCDE{IEHE PeysT™ A = - B
= CO,CoHs

CO,C,H etz
- i - CyHs0,C,, A
. P %)O<CDECEH5 w R e, CO,CoHs
CO,CoHs
C,Hs0,C ;
) CO,C,Hs el
g K- ﬁCDECEHE = CO,C2Hs
CO,C,Hs
H
CO,C,Hs
3. A = 3<COQCEH5 B = Hir . CO,C,Hs
— CO,C2Hs S
C,H50-,C 'CO,C,Hs
H
4. R CO,CoH5 B - Hi s CO,C,Hs
— CO,CoHs
C,Hs0,C CO,CoHs

108. fAFATIAT FUTAIUT & ToIT fARHST T Far

e g

Br

X o o
N~ "Br o w
S N~g"  OH

1. 1. K,CO;,, 1. HC=CCOCHj,;, 111. Br,, iv. NaBH,
2. 1. NaBH,, 11. HC=CCOCHa, 111. Br», 1v. K,COx
3. 1. HC=CCOCHs;, 11. K,COa, 111. Br,, 1v. NaBH,
4. 1. Bry, 11. HC=CCOCH;, 111. K,CO4, 1v. NaBH,

108. Correct sequence of reagents for the following

conversion 1s

Br

BN B .
- _ w
On N~g'  oH

. 1. K,COs, 1. HC=CCOCH3, 111. Bry, 1v. NaBHy
1. NaBH,, 1. HC=CCOCHj3, 111. Brp, 1v. K,CO;
L a HCECCOCH3, 11. K,COas, 111. By, 1v. NaBH,
1. BI'Q,, 11. HCECCOCH3, 111. K2C03, 1v. NHBH4

frfaf@a sfafesar & 7eg 3cue B

OTES

O 0
SN NaHMDS
a
| : \f’ N TESO _
O Ph,fN_HN |
OHC
OMe
TES: Triethylsilyl
OTES
1.
OTES
2.




OMe

110. RAEATAET IR JATATHIA & [&T
AfRFFATIT 1 ¥ T g gwafada g,

96 &
ON @N@ OEN@O—ND (1)

YD) — o)

O,N O,N
OTs H,O OH
/ '

. 1>2and 3 >4
3. 2>1land 4 > 3

2.2>1and 3> 4
4. 9> 2and 4 > 3

110. For the four reactions given below, the rates of

the reactions will vary as

0 : >
OzNAQJNi@ ‘/\ DEN@D—N (1)

O,N O,N
OTs H,O OH
- (3)
/ /
H H
OTs H,O OH
- (4)
/ /i
1. 1>2and3 >4 2.2>1land 3 > 4

3.2>1and 4 > 3 4. 1>2and 4> 3
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111. Fmafaf@a 3f@fear & fRfEa qeg 300 §

1. L-proline
acetone

CHO DMSO
\f 2. Me,NBH(OAC)-

AcOH, CH4CN, -40 °C

*w J\m/

OH OH OH OH
OH OH

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

1. L-proline
acetone

YCHO DMSO
2. Me;,NBH(OAC);

AcOH, CH4CN, -40 °C

/H/v J\m/

OH OH OH OH
OH OH OH OH

112. AFATATET TATARUT H GFATId TS Folsh

TRTHATINT T Ter HH &
Sak- ey

1. (i) 3o FMATHAT, (i) [2,3]-AeATEUS RIve,
(iii) [3,3]- FEFACIUs RQIFe

2. (i) 3T AR, (i) [3,3]- AU Rive,
(iii) [1,3]- FEFATCUs RQIFe

3. (i) [2,3]- Bearcmus fR{iee, (i) s At
(iii) [1,3]- [@eATCIOs A%

4. (1) [1,3]- Beaems ©@Fe, i) [2.3]-
RedAeius A%, (i) [3,3]- AR ke
e

1. SeO, (cat.)
t- BuOOH

2. PCC




112. The correct sequence of pericyclic reactions
involved 1n the following transformation 1s

1. SeO, (cat.)
Q/\\\ t-BuOOHF Of\CHQ
2. PCC

1. (1) ene reaction, (11) [2,3]-s1igmatropic
shift, (111) [3,3]-sigmatropic shift

2. (1) ene reaction, (11) [3,3]-sigmatropic
shift, (111) [1,3]-sigmatropic shift

3. (1) [2,3]-sigmatropic shift, (11) ene
reaction, (111) [1,3]-sigmatropic shift

4. (1) [1,3]-sigmatropic shift, (11) [2,3]-

sigmatropic shift, (111) [3,3]-sigmatropic
shift

113. Rrafaf@a Tuiaeer # Asgadl s 3Icurg aar
¢, d% ¢

() Ten L
CHSOH OCH3

H H
1. OCH, * OCH,
H TI(NO5),
H

TI(NO3),

H

3. [=7 4 OCH
TI(NO3), %Noz 3

H

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

O TI(NO3)3 E>_<OCH3
CH;OH OCHs,

H H
OCHs OCH;
1. H 2 TI(NO3),
H

TI(NO3),

H

I
ONO
Y LTamoy, 2

H

114. FATTdd ATATHRAT & 341G %7%
. QAT Afced dldad &2ATdar g

32

OH

[I\I *

H
s

N

H

A\
i
I

114. Product(s) of the following reaction is (are)
[*- indicates 1sotopically labelled carbon]

BF3OEt2

-
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115. farfaf@d sf@fear # R qea 3curg § 3.
OMe ZnCl,
Pd,(dba),
Br” N” NME2 N7 L THF, rt
O

[dba = dibenzylidene acetone]

[
> 116. Fmfaf@a 3@t 7 e aeg 30T ¢
1. TMSCN, Znl, (cat.)
2.1. LDA, THF, -78 °C to rt
. 1-Pr-|
PhCHO -
3 3.i. H*, H,0
Ii. aq. NaOH
1. OTMS 2 OH
Ph)\r Ph)\r
4.
PhJ\r

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

1. TMSCN, Znl, (cat.)

115. The major product formed in the following 5> i LDA THE. -78 °C to rt

reaction 1s

i. i-Pr-|
PhCHO »:
OMe szﬂcﬁlz 3.i. H", H,O
MeO - P 5(ph:‘)3 ii. aq. NaOH
-+ :
Bi NT Sy TMe2 N L THF, rt
O 1. OTMS 2. OH
[dba = dibenzylidene acetone] Ph)\( ph/j\(
1.
3 Ph/Y 4. O
Ph)H/
y 117. fRm=faf@a sfafear # faxfRa qea 300 @

1. Hg(OAc),

M 2. NaBr

NHCbz 3. Oy, NaBH,




1. ‘\\OH 2. /Ej
/(Nj N
Chz Cbz
3. 4.
LA AN, o
i iy
Cbz Cbz

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

“\rf“xff%% 2. NaBr
NHCbz 3. 02, NaBH4

\OH
- L)
N N

Cha Cbz
3. 4.
ﬂ\ /D””/OH
i i
Cbz Cbz

118. hToiH A <hr ITATHIAIN & TG &l Shiddd B
H & E‘Jlﬂlﬂﬂi' g Tel AT &

hlclHd A Slcld B
heat
iii. - R. 370 HTeH
-+ K e
iv. 2 S. grAAReS

1—P,u—-S,m-R,1iv-Q
1—P,u—-R,m—-Q,1v—-S
1-Q,u—R,m—-S,1v-P
1—-5,1—Q, m—-R,1iv—-P

o L b b=
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118. Correct match for the products of the reactions in
Column A with the properties in Column B 1s

Column A Column B

. + 2K > *
Is P. aromatic

Q. antiaromatic

R. non-aromatic

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

119. Rrafaf@a ifAfkar & g oA dife A '

X CH,C(OEt), EtO,C
cat. CH;CH,CO,H BnO\/Q\
heat
L. OH 2. OH
BnO\/\/'\ BnO\/'\//f’\
3. OH 4. OH
BnO\/'\,) BnON/\

119. The correct starting compound A 1n the
following reaction 1s

cat. CHyCH,CO,H BnO\A\)\

heat

OH OH

l. BHO\/V\ 2. Bno\/'\ff\
OH OH



120. farafaf@a sf@fpar # faefa qea 3cure @

N\
Ly

NaNO,-HClI
NH pH = 5-6
N N
[ﬂ\ [\‘
N N ) N N
I . I
N N

o
N

4 N
Cl | S
|
N

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

I\
{3

NaNO,-HCl
N N
o, 0
Ay 2 (A
I
N N

(S 4 L)
Cl NN
SN

121. T 39 & X-foor 93X faaaa /=T & grea
sin%0 & HIA 2x,4x,6x,8x g S8l x, 0.06 &
SeY gl 39 ™F &1 gied & & f&T 39T
#H ol 9 X-fhor v aler T 154 A §

Ucheh Tl AT Tcheh Aol olFdls HHU @

1. BCC, 3.146 A
3. SCC, 6.281 A

121. 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-
The

ray used to obtain this pattern is 1.54 A.

2. FCC, 3.146 A
4. BCC, 1.544 A
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122.

122.

123.

unit cell and the unit cell length, respectively,
are

BCC, 3.146 A
FCC, 3.146 A
SCC, 6.281 A
BCC, 1.544 A

-l ol Ol

uqaéaqgm*a?aﬂﬁﬁmmﬂ‘m [ &l
faaor A gaar §

A

Weight fraction
0

Molecular weight

A, B dUr C A& &d &
1. ﬁ_fl M, TUT M, , ShHU:
2. M,,,M, ddT M,, , ShHAST:
3. M, ,M,, d4T M,, , ShHT:
4. M, ,M,, daT M, , ShHAST:

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

Ueh Zoldglel WAY] & T g uReg TRl
JGEURS 1 9T 2, E, > E; (E €YU Fall §),
Selchl Tl Fall (7) dUT (V) Ifdsr Far &
for faafaf@d U # @ S dreld
il §, 98 &

L T 5T VoW

2. T, >T,: V, <V,

3. T, < Ty V, >V,

4. T, =T, V, >V,

Ql



123.

124.

124.

125.

125,

126.

126.

127.

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)

1. T, >T:; Vo, >V

2. T, > Ty, Vo, <V

3. T, <Ty; Vo >V,

4. T, =Ty, Vo, >V,

Puet-3nfde JareT Hr 3uieUfa 7 grsgio

TATY] & AT & AT Fgars &
1. [ 2. %
3. [+ 4. [ —s

A constant of motion of hydrogen atom in the

presence of spin-orbit coupling is
1. [ 2. 8
3. [+ 4. [ -5

7 =5ddT 3ol =—13.6eV & T Solaclar
3fUae [T & TaX & foIT 3nfaca

IqHFSEAT B
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 2.9

3. 25 4. 36

gig Teh YHAGAT il Boled yp B P =
Ap, & &0 A fad, dI ¢ Y ARG g
9

AgfAdr §

Agfa g g

At §

ﬁﬂﬂéﬁﬂmﬁcﬂlimg

e O L

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

l. A is hermitian

2. A is anti-hermitian

3. A is unitary

4. A is any linear operator

AT €, FoiT & HhT &1 Feadd g W
&MV oMl § JUHA HIfe HT TAAG ¢, e
gt &1 enfig Perr fir g [eaas

36

127.

128.

128.

129.

129.

3GEAT Foll E, 81, dl S JGATTAT FeT aral
&, d8 &

l. e =2 0
3. € + €4 < E,

The ground state of a certain system with
energy €, 1s subjected to a perturbation V,
yielding a first-order correction €. If Ej 1s the
true ground-state energy of the perturbed
system, the inequality that always holds 1s
l.e, =2 0 2. €g = Eg

3. €¢g + €4 < E 4. €¢g + €1 = E

gIS3Iold  31UT &I 3cdlold a&AT b °Lf a0

RN TS AT [1o,(1)10,(2) —
10,(2)10,(1)] & FAGUIA &l 1lg, TAT 1o,
& LCAO— MO YR &I, 1s-37T0der 3Tfscdl

& Ual H 9T 8, Ig shy ¢ Tohd ¢ &
39 AT Heldd H
1. shad 3TAAe AET gl

2. hdol dgddloleh AT g

3. 3Afeeh dAT guAlaleh il AT gl

4. o ATAH HET g AN o 8l gadloleh HIT
gl

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

[10,(1)10,(2) — 10,4(2)10,(1)].  Using
LCAO — MO expansion of 1o, and 1o, in

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

1. only ionic parts

2. only covalent parts

3. both ionic and covalent parts

4. neither 10nic nor covalent parts

FFHSTA 30T & Th odiold  Feldgliale
fgearg & T 3Tadda 3fUas 3fdcd ©
[1ﬂg]1:35u]1| HFHST & 3  Solacldsh

9 & TIT gHIdd 3HTUdesh UG Udish o
1. I 2. Oy
3. 1A ], 1y

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

molecule are [1;'rg]1[3cru]1. A possible

molecular term symbol for oxygen with this
electronic configuration is

1. I 9. =%
3. A 4, %



130.

130.

131.

131.

132.

132.

H,0 379 H f&F=Id# 3aEAT § B, HHMAD

$I Icdlold JHTEAT H Solacliclch HehdUl

Coyp E c, o, o,
A4 ] 1 1 AT el i
A, ] -1 -1 Xy
B, —1 1 —1 X, XZ
B, -1 -1 1 Y, YZ

1. 3eIAd =gl gl

2. x GGUT & AU AT &

3. y gdUT & HY 3IA &

4. z9dUT & WY 3HAAT &

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

Coy |E G o, oy

Ay ] 1 1l 1 gzz°x%y*
A, ' I -1 -1 Xy

B4 1 -1 | | X, XZ

B, I -1 -1 1 y, VZ
not allowed

allowed with x polarisation
allowed with y polarisation
allowed with z polarisation

e [ O =

hael YA VAT H TG TATHIT Tog Tg!

$T JIH g
1. Cyp, Doopy 2. C3y, Copy
3. Doz, T 4. C,yy Cooy

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

1. Cyyp, Doopr % Ciers Gy
3, Dy;, T 4. oy G

HBr & fatu gulae faadres qur Alfds ded«
3gfcd $ARM: 10 cm™ TAT2000 cm™ &1 DBr

& T S 3HT®Y AT § oI
1. 20cm™t dAUT 2000 cm™*

2. 10cm™ ' AT 1410 cm™

3. 5em™t AT 2000 cm™?

4. 5cm™t TAT 1410 cm™

The rotational constant and the fundamental
vibrational frequency of HBr are, respectively,
10 cm~1 and 2000 em™t. The corresponding
values for DBr approximately are
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133.

133.

134.

134.

1.35.

135.

1. 20cm~' and 2000 cm™?
2. 10cm~tand 1410 cm™?
3. 5cm~tand 2000 cm™1
4. 5cm~tand 1410 cm™?

AT & & 307 il alell, ATSshidd 2T

gUIl AT Hfshd §, 98 ©

1. CH,
3. C,H,

2. N,O
4. CO,

Among the following, both microwave and
rotational Raman active molecule is
l. CH, 2. N,O
3. C,H, 4. CO,

Tsh 200 MHz NMR TaHIEY W Teh 3] &
gfdes S 2 ppm GART YU @, &2Adr &1 Ufad
IR faadis 10 Hz 81 3 a f@eeat &
AYY Hodl dAT JIH 600 MHz
TAFCIAEY TN glel, ShA<r:

1. 600 Hz 4T 30 Hz

2. 1200 Hz dAT 30 Hz

3. 600 Hz YT 10 Hz

4. 1200 Hz 94T 10 Hz

Id'lqrrl h

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 ST bdATR A &, I &
Teh Al o foIT 3/@EAT &1 GHRIOT &l Sl

%-| (z—E)T nl Hlad %—
V-—->b
0

1. 2. b
3. g Ed
P

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

JdH :
constants. The value of ( = ) 18

AT
1. V—0>b 2. b
RT
3. 0 4.?+b



136.

136.

137.

137.

138.

138.

Teh e HshAUT H AU ST IRAd T Bl

sgY §H I8
AT 1 fFEI0T HIar g

ashy ATl gehd %' fh g &1

B o
p p
T T
3 4.
p p
T T

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

1 2z,
P P
T T
3. 4.
P P \
/3 T

TR ccHoo!

) (g—DP IGEED GI{IGI;F%', d8 &
L -(5), 2 = (%),
. =), 4 = (%),
The pj;[ial derivative (%)Pis equzlpto
= (3), 2 -~ (5),

= (), + = (%),

gfe Tk A9 Wield fi FAR™, J9 9 T
geg R gehg &9 (B,) & WY a
ol WM@a giar &, HHAA:  —hyB,/2 ddT
+hyB,/2, 8, d9 Wl & IGhiF &T & A
dur Auda 3aear & Ao &1 giiedril &r

3T &
1 o—hyBz/4kpT
3 ohvBz/2kpT

2- E—hTBEKZRET
4_ EhVBEKkBT

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
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139.

139.

140.

140.

1 o~ h¥Bz/4kpT
3 ohYBz/2kpT

2. E—ﬁ]/BE/ZRBT
4_ EhYBEf/kBT

Ueh IRATAT eiferT fadsh Fal AU &l AT
AT §, ol 3dT & AT kyT & SR g
T fAFTdd a8 Fal g &, & v

CEIEGREGES

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)

Uah ATATRAT el d UrdTHES Yer o

ki

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

A+C »> D (Slow)

(Fast = did; Slow = Hg)

AT oIlGlT Al C W TYRT G2 Hicelchcdd
o Hehd 81 A T Fegdl ST &l T D

3cTcel hl &Y §¢ SITuair
(AT NTST k,[A] < k_,[C])

1, 23_1?-|T
3. 89l
-~

2. 437
4. zﬁa;lc—rn

A reaction goes through the following
elementary steps

ki

A+B < e 20 (Fast)
k 4
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



141.

141.

142

142.

3rFaT 3R AfAfRAr Hr ST [Faaa & I
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 AT AT W Yd TRETATHT T[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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143.

143.

144.

144.

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 &
(i) Zn+ 4NH, — Zn(NH,)2* +2e, E°=1.03V
(ii)Zn — Zn%* + 2e, E°=0.763V
b Zn(NHy)3* & T faw=ae @adms &
C_"WTB:HT (Z.EDERT o 00591)
F
1. 1x10° 2. 1x107
3. 1x10° 4. 1 % 1012
Given
(i) Zn + 4NH; — Zn(NH3)2" +
2e, E°=1.03V
(11)Zn — Zn%t + 2e, E° =0.763V

the formation constant of the complex
Zn(NH5)4" is approximately

(2'3“3"*T - 0.0591)
1. 1x10° 2.4 e *
3. 1x10° 4. 1 x 1012
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145. o7 F OIRTH 228 aaethe I AT Irasdl 145. The molar conductivity (A) vs. concentration
: N (¢) plot of sodium dodecylsulfate in water 1s
() F 198 Hell (c) % L expected to look like
7 59 9hR &7 &, 98 ¢

i & 2.
ks 2,
N N\
C C
C C 3. 4.
3. 4.
A A
A A
C c

[ FOR ROUGH WORK ]




