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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 Sh 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 (253)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxygen (¢} 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.909 Phosphorus P 15 30.974
Cadmium Cd 48 112.40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium Pu 94 (242)
Californium Cf 98 (251) Polonium Po 84 (210)
Carbon C 6 12.011 Potassium K 19 39.102
Cerium Ce 58 140.12 Praseodymium Pr 59 140.91
Cesium Cs 55 132.91 Promethium Pm 61 (147)
Chlorine Cl 17 35.453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co 27 58.93 Radon Rn 86 (222)
Copper Cu 29 63.54 Rhenium Re 75 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 37 85.47
Einsteinium Es 99 (254) Ruthenium Ru 44 101.1
Erbium Er 68 167.26 Samarium Sm 62 150.35
Europium Eu 63 151.96 Scandium Sc 21 44.96
Fermium Fm 100 (253) Selenium Se 34 78.96
Fluorine F 9 19.00 Silicon Si 14 28.09
Francium Fr 87 (223) Silver Ag 47 107.870
Gadolinium Gd 64 157.25 Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 72.59 Sulfur S 16 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.95
Hafnium Hf 72 178.49 Technetium Tc 43 (99)
Helium He 2 4.003 Tellurium Te 52 127.60
Holmium Ho 67 164.93 Terbium Th 65 158.92
Hydrogen H 1 1.0080 Thallium TI 81 204.37
Indium In 49 114.82 Thorium Th 90 232.04
lodine | 53 126.90 Thulium Tm 69 168.93
Iridium Ir 7 192.2 Tin Sn 50 118.69
Iron Fe 26 55.85 Titanium Ti 22 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La 57 138.91 Uranium U 92 238.03
Lawrencium Lr 103 (257) Vanadium \Y 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium Li 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 71 174.97 Yttrium Y 39 88.91
Magnesium Mg 12 24.312 Zinc Zn 30 65.37
Manganese Mn 25 54.94 Zirconium Zr 40 91.22
Mendelevium Md 101 (256)

* Based on mass of C'2 at 12.000... . The ratio of these weights of those on the order chemical scale (in which oxygen of natural
isotopic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most stable known
isotopes)
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m Soldrele] T G HTe] 9.11 x 10~3'kg
h ol foradis 6.63 x 1073%] sec
€ SoIFFCleT T AL 1.6 x 107°C
K SlecHAT faadreh 1.38 x 1072*J /K
¢ TehTeT T a7 3.0 X 108m/sec

leV 1.6 X 10719]
amu 1.67 x 107%7kg
G 6.67 X 10711 Nm?kg=2
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Uo 4w X 107’Hm™?!

R Ao e Raais 8.314JK " 1mole™!
USEFUL FUNDAMAENTAL CONSTANTS

m Mass of electron 9.11 x 10731kg
h Planck’s constant 6.63 x 10734/ sec
e Charge of electron 1.6 x 1071°C

k Boltzmann constant 1.38 x 10723J /K
c Velocity of Light 3.0 X 108m/sec

leV 1.6 x 10719

amu 1.67 X 10~27kg

G 6.67 X 1071 *\Nm?kg—3

Ry Rydberg constant 1.097 x 107m™t
Na Avogadro's number 6.022 x 1023mole™!
& 8.854 x 10~ 12Fm™~1!

Ko 41 x 107’Hm™1!

R Molar Gas constant 8.314JK " 1mole™!
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Teh W@ 1000087 dlS &7 Tfeasl forgd 1.5
A % aieT ¥, Teh TAAST F YeiT Hidr gl
A @iast & 80% darar 38T et Asprerar

g fohdel eaA/9fafesT dieT AT ST 87
1. 80 2. 12
3. 120 4. 150

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

ﬁfﬁﬁraﬁﬁg‘s’ma@raﬁrﬁaﬁrﬂaﬁﬂ
Fr gAtar g1 g a¥ & ufawa dear
Faifte gdr?

50

Metric ton

T T T T T
2000 2001 2002 2003 2004

Year

1. 2001 2. 2002
3. 2003 4. 2004

Wheat production of a country over a number
of years is shown. Which year recorded
highest percent reduction in production over

the previous year?
ﬂ

T T T T T
2000 2001 2002 2003 2004

Year

1. 2001 2. 2002
3. 2003 4. 2004

35

Metric ton

AT gt & FHPeT T & ufaa # & dAfea
HAsTell d8« &SI dTel Held & g I§ar gl
e & AT JIU 31 98 & HPT I

ORI 98 O §gd & HA$d W gsdr 2l
Hler-ar sy afcdar Herem ST dhar g7
1. 999 OIE g1 a9 7 Tl ©
2. GEY 931 §gA a1 H @ gl
3. @Y O AT q9Y 93 §gA ST A
W@l Bl
4. G BIE g1 HT AR FASTl
BT F AP & qF H

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.

U Al FTAAX TAT Y 3 o @eery
I e § dUr Y 350 @I A h
qATd 3 I ®IA 2Y dAT 2 X ¥ §9@d
gl 98 g1 I O ot g Afger @lieery
e fewerd 8, 98 B

1. ®9I 48.24 2. ®9Y 28.64

3. 93 32.14 4. TIX 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 is
1. Rs. 48.24 2. Rs. 28.64
3. Rs. 32.14 4. Rs. 23.42

dAT TEANT A, B TAT C & ST I fohelr
gIFT H A T 10% T, B I 20% olTeT
AT C I 10% §1FeT &l &1 AT C & HIF
U Hedl & ToCId 38 & gifel a omeT gl
¢ Sdfh B dUT C & HJFd S FHedl &
Tioeard 38 5% o gl g1 3H cgfdd @
gl arell faere grfey a1 @mer & g7

1. 10% oITsT 2. 20% oITeT

3. 10.66% ITsT 4. 6.66% ITST



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?

1. 10% gain 2. 20% gain

3. 10.66% gain 4. 6.66% gain

AT gFAT F TS H 30 dlholc §, S Pl
T HoHHd IET FX IET gl IEEE H 3Q
30 el g F IGReAT IS & TcAh el g
W T e G godl # dichele § 38
¥ ufd S vE didole S & ® A ofr
¢ O AT ¥ A IR F IRAI IHh I
itk el dfehele o<l el

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 is
the largest number of chocolates he can be left
with after passing through all toll booths?

1.0 2. 30

3. 25 4. 20

AYOT §T q FHGSIST & e} doT Ueh ogidhe

I H oPNAR Y&T0T T gl STl & ST

Bl cafda & goeT F o F IR dor

afFd e & & Fid-ar J&Tor FHIm?

1. & & gafeagaed s aag, a1 &
s $r Foi g agaeh|

2. gEfewr & & gom, R dge @M, W
faifas i sl g saiafda wel

3. FaifgaraEed &1 @wa aRafia @,
wq farfdst #r sl g %@o—s’ S|

4. &1 dr wwaaf™ g @fas & #ofr g
gt T

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 is delayed, sunset is advanced, but
there is 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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Time-distance graph of two objects A and B
are shown.

Time

Distance

If the axes are interchanged, then the same
information is shown by
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10.

1 2.
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3 a,
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What is the next pattern in the given
sequence?

6@ 4/
BE

A A

T gudrer 90 oflel g #H 10 ofley urelr
fAeTar 81 ol gy &1 1/5" 60T due & 9.
dg A AT A o9 §U HET HiT AN F FAWT
IR el AT &1 38 AT 7 9l 7 gy

I 3T &
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. 72:28

3. 20:80

2. 28:72
4. 30:70
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11. A tiger usually stalks its prey from a direction 201

that is upwind of the prey. The reason for this is
1. the wind aids its final burst for killing the

prey 12. Which of the following graphs represents a
2. the wind carries the scent of the prey to the stable fresh water lake?(i.e., no vertical
tiger and helps the tiger locate the prey easily motion of water)

3. the upwind area usually has denser vege-

tation and better camouflage 1. Density (kg m)
4. the upwind location aids the tiger by not 1000 1002 1004
letting its smell reach the prey of 1 ! [
. E
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HATE & &A%l &1 e Jarsdl T
TMEMSA (FHg SToleck & AM9ef) o faawor
T & guar T g 38% YR R &5 &
T HiF-TT FUT HAT &2

N B Oy 00

1 Sea level

Depth/ Elevation (km)

7120 10 20 30 40 50 60 70 80 90 100

Cumulative % of surface area

1. gz 7 HAg F1 ARR AT T
STER ¥ A gl

2. TG STOER q I T ATE & Fol &bl
F IPR 7R 2 frad Sasa i &

3. TG STOER A oA T AAg & Fol &I
FI ge9 HH R 4fr Y. s a AT §

4, FHG STER @ Faifts gxrs 1 gl dqg

SER § Fgafgs Farg § 370 g

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?

N B O

o J P R N A A N PR ISR IV A
-2
-4
-8

-10
-12

Sea level

Depth/ Elevation (km)

0 10 20 30 40 50 60 70 80 90 100
Cumulative % of surface area

14.

14.

15.

15.

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 is greater than that to the maximum
elevation

ar aiR@er i el & e f S
MR &, T JUH HT Headeh T GI
& HedReh U H QNEAT gl 93 3MhR
arell T g § 3MMET Safd sl QU A g
ol FUAT H & DlT-a1 HUA LT &2

1. 93 AIRTe # B & 470 HF &d B
2. 93 AT # BIE ¥ 23T HF aa §
3. el ATRIT H gd TART AT H gl

4. BIC AT H 93 F 291 &9 &

Two coconuts have spherical space inside

their kernels, with the first having an inner

diameter twice that of the other. The larger

one is half filled with liquid, while the smaller

is completely filled. Which of the following

statements is 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
liquid.

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

T B HT PR 18 x 24 gl 3 TH FOr
PR Sl & weTad FE&AT fohefell gram
S & dqur w7 fRer off TS & A

ST garT ST TH?
1. 6 2. 24
3.8 4. 12

The dimensions of a floor are 18 x 24. What
is the smallest number of identical square tiles
that will pave the entire floor without the need
to break any tile?

1.6 2. 24

3.8 4. 12



16.

16.

17.

17.

e aremst 7 gy SRt Ste geeafa

37cTT™S AET H AT 8, 3o dreltal

HTN &7 3MEET & gl S §, fSger

FROT §

1. 8=y (STel geeqfd) FIeT &l ARG @l
Tels & Tel % Jgael & Aehell &

2. WSl dTell gAY (Sl qeiedfd) 9wt &
gor 3fifFase @ ave e §

3. gAY ST Sd Jeledfd AG el &
fow gafea 3meR w@r g

4, gAY (STol gAEqfd) UTeir & STgdrel
qard oisdr &

Why is 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.

THh AP TR (HaR) & 1w afFa &
fafeReor grar €1 3mus dawa & graHe I
0.1 mwW erfed &1 fafeRor grar g1 afe 3ma
TR & 100m H gff W g, IR BT 39 &
PIT F FeT EM &, a 39k R T R &
qg‘aﬁmaﬁmﬁ(a)ammmﬁqgaﬁ
arell il (E;) 1 |l Jefer gy

1. E;>>E,

2. E,>>E,

3. E;=E,, St §UF a1t & for S &

4, & I SRR STl Jolell & &

gATed el gl

A cellphone tower radiates 1W power while
the handset transmitter radiates 0.1 mwW
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. Ez >> El

3. E; = E, for communication to be established
4. insufficient data even for a rough comparison
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18.

18.

19.

19.

T I Jod & UMY H ALY fdeq # 38k
ou & AR fowg3t & el @it & e
Bl R A Ui oifed a7 aur Bye
& &ITthell T AT TAT?

i

1. --1 2.
2

-1
2

3. m—1/2 4. 2w —1/4

The mid-point of the arc of a semicircle is
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?

2 m—1

1. 2.1
2 2

3. m—1/2 4. 2m—1/4

T uRfEafadr dafas ddr & fRa
IEIEY arel &1 # 3Tl JTEEr T AT
WM & folw 30 dldl & s T 3 Hr
IReal H Th-Uh AGH TgAT or gl TH
godig a1 a8 Y 40 didl #I 9hs T g,
IR araT & ™ 37 & @ g aat i At A
Ao T g Sl & MR 9T drar &
IAATAT T R Far Smaefr?

1. 70 2. 150
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



20.

20.

21.

21.

22.

22.

23.

T Toger & guedr 5 A g e v
a1 dHAY gl Ig ST AU 3T W 2
T gfd & A afd @ gEr g1 R
YT 38T & AR FE afad & gadr gdia

gt g7
1. 1 mm/s 2. 5 mm/s
3. 6 mm/s 4, 10 mm/s

The pitch of a spring is 5 mm. The diameter of
the spring is 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. 5mm/s
3. 6 mm/s 4, 10 mm/s

"7 \PART 'B'

[Ha]' & H-H-H 37a= SI0T HT TcIqTiAd

AT §
1. 180°
3. 60°

2. 120°
4. 90°

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

1. 180° 2. 120°
3. 60° 4. 90°
el [Ruy(n®-Cp)o(CO)o(Ph,PCH,PPh;)] (18-

Soldglel a7 dTeled T §), § 39RTd
g foTest qur urg-eng neel fr Fwer
HAT: gl

1. 0dar 1

2. 2du1

3. 3duT1

4, 1qur2

The number of bridging ligand(s) and metal-
metal bond(s) present in the complex [Ru,(n’-
Cp)2(CO),(Ph,PCH,PPh,)] (obeys 18-electron
rule), respectively, are

1. 0and1

2. 2and 1

3. 3and1

4. land 2

A& dshel & IMes dr MaFeRIor
JaEAT ¥

11

23.

24,

24,

25.

25.

26.

U
\Z
0

N\ ‘\\\\\\(‘D

Cl—Au—Au——«CI

K _
//’.
\_ >

/'U

Me
1. 0 2.1
3. 2 4. 3

The oxidation state of gold in the following

complex is
Me//
=, /
CI_AE }u—CI
Me\\\\\ \
1.0 2.1
3.2 4.3

[PtCI,]* & VodhleT & TH-AT T &I o aHh

T gafes §, ag §

1. ARETeTST 2. el

3. HIEFlIgFHleT 4. 1-5g8

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

1. norbornene 2. ethylene

3. cyclohexene 4. 1-butene

AhdiFdfes WA p Tras e Faifgs

g, a8 e
1. Br 2. CI”
3. CN™ 4. F

The nephelauxetic parameter ‘B’ is highest for
1. Br 2. CI’
3. CN~ 4. F

[Cr(NHa)e** & Solagifeler TUagH # *Ege
‘Ao, THAUT TfeT gar § TaTeHaT

1. 650 nm 9T 2. 450 nm W

3. 350 nm W 4. 200 nm W



26.

27.

27.

28.

28.

29.

The 2Eg— “A,, transition in the electronic
spectrum of [Cr(NH3)s]** occurs nearly at

1. 650 nm 2. 450 nm

3. 350 nm 4. 200 nm

Feffae VAgssT ¥ 3URT CO, F STorarete

#, CO, Fr guH =AgiHar gt &

1. UeliH & WihT T & OH T 4,
dcaard foies &l

2. UeolTd & TlhT TUA & H,0 9,
dcarard o &l

3. Tealld & ORI TIT & oo &
dcaReTd OH 9 4|

4, TeollH & GihT TIA & oo &
dcgRdTd H,0 9 4|

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,0 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,0O

sfafrar

+ —
HX@g) + H200 == H30 g * X
& faT [X ] FaE glem 39 X ¢

1. OCI
3. CI’

2. F
4. NOy~

For the reaction,
+ -—
HXag + H2Op === H30 g * Xag)

the highest value of [X]q), when X" is
1. OCI” 2. F
3. CI 4. NO,

d.c. FeRIITHr & T TEr Ha §

1. Eyp Olegdr WX AR &

2. UTciel FIHYT Foleels Teh Tl Foldels §

3. WAl ORI §A ¢ 80T 9rT &)

4. AfAITHA GRT FT T I fAegd ey
T TR JfAsar fagea & & 8

29.

30.

30.

31.

31.

32.

The correct statement for d.c. polarography is

1. Eyp, is concentration dependent

2. Dropping mercury electrode is a macro
electrode

3. Limiting current is equal to diffusion
current

4. A large excess of supporting electrolyte
eliminates migration current

=T Ao fazeryor F w@gfed o §
(A = IR WSAETHIAT; ¢ = LT FoIE; 6 =

g ARSI Uifihdr &9 N = o&d
URATILT T HEAT; )\ = &737h)
1. i 2 ooNA
ooN A
) A 4. 9oN
AgoN A
Saturation factor in neutron activation

analysis is

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

A oNA

1. — 2. 2
ooN A

A oN

: 4, =
AgpoN A

grafas faeeifte Ay (Fger &1 3uarer &7
X &) B

1. 9ROT AT CAGHT Scholed TaFCIATT
2. ot faaigor XX gfadiTa Tecifafd

3. TAS FA9Ad alecuRITATY

4, GHEYAS doldl Geddlel TaFCIAfT

The primary analytical method (not using a

reference) is

1. inductively coupled plasma emission
spectrometry

2. energy dispersive X-ray fluorescence
spectrometry

3. anodic stripping voltammetry

4. isotopic dilution mass spectrometry

Rubredoxin, 2-iron ferredoxin ddT  4-iron
ferredoxin & ®ifcas 9T Afhd TUell H
3URYT 3l Tew (AT Towlgs)
ORATILHT T HEAT § HAU:

1. 0,214 2. 2,441 3

3. 0,4Tar2 4, 0,2d413



32.

33.

33.

34.

34.

35.

35.

36.

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. 2,4and 3
3.0,4and 2 4, 0,2and 3
efcaeh T AT 3T faegd arershdr T
U1 JISES &

1. Nal 2. Cdl,

3. Lal, 4. Bil,

The metal iodide with metallic lustre and high
electrical conductivity is
1. Nal
3. Lal,

2. Cdl,
4. Bils

teee It (R & ofEE of & R
3caierRY HOMO (highest occupied molecular
orbital) & LUMO (lowest unoccupied molecular

orbital) H SoleFeTialer THHAIT gl
1. n* > c* 2. T > n*
3. 0 >0c* 4. 1 > c*

The HOMO (highest occupied molecular
orbital) to LUMO (lowest unoccupied
molecular  orbital) electronic  transition
responsible for the observed colours of
halogen molecules (gas) is
1. > coc*

3. > o*

2. T—> >
4, 1> o*

trans-[Co(en),CI(A)]" & SI-37qgcl &
el arer 9 AR FRSS @ A cis

3cure, 1 favae #gAdH Bl 8, 59 A¥
1. NO; 2. NCS®
3. cI 4. OH

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

1. NO,- 2. NCS™

3. CI’ 4. OH

[XeFs] & fow gcafid “F NMR Edercar
AT T FE&IT, Hearsel & FAd & [“Xe (I
=¥5) T SgIAT ¢ = 26%]
1@

3. o

2. SFR

4. Uch

13

36.

37.

37.

38.

38.

The expected number of *F NMR spectral

lines, including satellites, for [XeFs]™ is
[Abundance of *#Xe (1 = %) = 26%]

1. two 2. twenty one

3. three 4, one

fAfaf@a difas & A qu ¢
Ph _o

T~

ph O

1. homotopic

2. diasterotopic

3. enantiotopic

4. constitutionally heterotopic

farafafaa difts & fov & o
AT H & FaAIfes TAg FEIUT §

L) e NG
: s v

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

"N

A
YA
LN
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39. rfafga @A & 9¥H u9g A
afFafaa 3nfPas Fetel M s=dafmad §

H._H

Br
I + Br—Br — [
Br

H™ " H

Tlc=c —> O*Br-Br
Ngr — C*c ¢
Tlc=c — OBr-Br
Ngr — Tc=c

Eal N

39. Molecular orbital interactions involved in the

first step of the following reaction is

H H

Br
I + Br—Br — [
Br

H™ ™ H

Tlc=c — O*prBr
Ngr = O*cc
Tlc=c — OBr-Br
Ngr = Tc=c

4-&%*3@@%?}‘1%@

ﬁ> e
AL

40. The major product formed in the dinitration of
4-bromotoluene is

Eal

40.

42.

43,
1. 2.
NO, NO,
NO,
N02 Br
3 4. 4
NO, 3.
O,N NO, O,N
Br Br

41,

41.

+ H-N
z Br

42.

sifRfrans fr Feafafaa soi
(Z = CF3/CH4/OCH3) & farw &x faardrent &1 @&y
ET

+  H-N
z Br

1. CF;>CH;> OCHjs
2. CF3>0CH; > CH;
3. OCH3;> CF; > CH;
4. CH;>OCHj; > CF;

NO,
2050

The correct order of the rate constants for the
following series of reactions

(Z = CF3/CH3/OCHGy) is
NO,
— z@@

1. CF;> CH; > OCHj;
2. CF;> OCH; > CHj3
3. OCH3> CF3> CHj;
4. CH3; > OCH; > CF;

Soolled  dUT UHICSesd & Faor &
'H NMR § O HAT & &l Tdhdh Yo

BT &1 Seoltet : THlieesese HIeR 3T §
1. 11 2. 21
3. 1:2 4. 61

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

1. 11 2.
3.1:2 4.

it S 3314 @UT 2126 cm™ W IR 3gfeadr

qeffdr &, 98 &
CHs(CH,),CH,SH
CH3(CH2)4CH2CEN
CH3(CH2)4CH2CEC'H
CH3(CH2)2CEC(CH2)2CH3

ropnpE

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

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

2. CH3(CH2)4CH2CEN

3. CH3(CH2)4CH2CEC-H

4, CHg(CHg)ZCEC(CHz)z(:H:;



44,

44,

45.

45.

et difis & st srfa Bc
NMR & 39ieyd el &7 & §

Br
Br Br
Br
1. I 2. &
3. 3 4, cH

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

Br

Br Br

Br

2. Six
4, ten

1. four
3. eight

ffofeaa sfafrn &7 waifts s
frfaa 3cure &
AICI,

heat

@ O
jhes

The most stable product formed in the
following reaction is

AICI,

heat

4
AT
o' <

15

46.

46.

47.

frfafaa sfafer & qea 3cg €

O,

O )ores

TBS = Si(CH3)2t-C4H9

i. (CH3),CuLi
—_—
ii. H,O

1. 2.

HO
e O

1oTBS 1OTBS

10TBS

The major product in the following reaction is

(o)

) ores

TBS = Si(CH3)2t-C4H9
1. 2.
HO o

(AATR O
1OTBS oTBS

i. (CH3),CuLi
ot
ii. H,O

freafofad sfafmr @ ger 300e ¢

CO,CH,

Zn/CU, CH2|2
1.
CO,CHs
2.
OCHs



O
@COZCH3

47. The major product formed in the following

reaction is

@/ COLHs — Znrcu, Zn/Cu, CHalp.

2.

OCH, 50.
|
4. CO,CHs

48. DNAJW Z7o7 #F tselier & srfvererdia ot

& forw wgr sfdeeror §

1. N(3) U gISsIele e e § 3
C(6)NH, Teh gTS8ISTel 3MT&¢l arel &l

2. N(1) Ush gISsielel 3¢ Ay & 3R
C(6)NH, Teh gTS8ISTel 3MT&=¢l arel &l

3. N(3) dUT C(6)NH, gt gI8slelad 3Taey

I &l

4. N(1) T2 C(6)NH, Gl gTSaIotel 3MTaetr

I

48. Correct characteristics of the functional
groups of adenine in DNA base pair are

1. N(3) is a hydrogen bond acceptor and

C(6)NH; is a hydrogen bond donor

2. N(2) is a hydrogen bond acceptor and

C(6)NH; is 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

. T& 500 MHz Ty WX 3ifhd v difas

&1 'H NMR TJocH, Teh dqssh Glfel &,
TSEd oS, TAT 1759, 1753, 1747 2T 1741
Hz W 81 agsh & fov Tarafas gia ()

T JeeeT fAgdh (Hz) ©
1. 3.5ppm, 6 Hz 2. 3.5ppm, 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 (&) 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

FTfaf@a A & g C-H 3=l &
T 9=y FAST FAT3T HT TET A &

QH [>—H @%H

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 in
following compounds is

@—H [>—H @%H

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

51. faw=afof@a it & sweiaar &1 T@r Ha

gl
o)

Q, § AR

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



ol.

52.

52.

53.

53.

The correct order of the acidity for the
following compounds is

o o)
@ C:é X
O o)
A B c

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

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

ATfaf@a Il & T g8 a9 §
Me

1. ISR foRYer § aur d®9oT PRI

2. A foRer & YT IO M B

3. Aifde fader & dur sad wAfAf
C,-318T B

4. T AfRYer § JUT sHA AR
ae gl

The correct statement about the following
compound is
Me

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

=

ar I SehoT GEAT Jedl H R A

e Riga Ol gidr g
1. & geal & 2. e gedl @
3. IR Feall & 4. §RE Jocll &

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

3. four circles 4. twelve circles

17

54.

54.

55.

55.

56.

56.

57.

NH} T&T HCO; T 3afeieh ITfareiierard s
6x107*V-1s71q@ar 5x 107 *V-is 1§ NH}
JAT HCO; & JTHIAATS & A

1. 0.545 YT 0.455

2. 0.455 2T 0.545

3. 0.090 T 0.910

4. 0.910 2T 0.090

The ionic mobilities of NHS and HCO3 are
6x10"*V~1s~1and 5x10~*V~1s71,
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

T faorgeT f3E# 0.008 M AICI; T2T 0.005 M

KCI§, &I el amwed &
1. 0.134M
3. 0.106 M

2. 0.053 M
4. 0.086 M

The ionic strength of a solution containing
0.008 M AICl; and 0.005 M KCl is

1. 0.134 M 2. 0.053 M

3. 0.106 M 4. 0.086 M

sp? THRT H&TR H T Th & fov T
THTATIh LT Bolel &

1 1 1
1. §¢2$ +§¢2px+§lp2py

1 2 1

2. \/_51/}25 + \/_gll}pr + \/_gIIJZpy
1 1 1

3. ?1/}25 + \/_—%11}21),( + \/__611/)27’}’

4. \/_511025 + ﬁlprx + \/_811021)3,

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

1 §1¢25 + §zf2px + §¢12py

2. T§¢25 + ﬁl/’pr + Tg¢2py
3. T}%s + \/Lglprx + %—611/12;;3,
4. \Tg%s + ﬁd&px + ﬁlpz;}y

NMR TFIfAfa & deal 7 T@fr 3 ¢

1. Tdfaen dachrg & 1 g, e
AT & ALY THAUT Al IRT FA H
forw fmam Srar &1

2. Ydehel HiCLT, MU a0 T
YrIHIT 81T W A BIeT B



57.

58.

58.

59.

59.

60.

3. Tfde daehrg &iF 1 AT fue
AU & ALY MEIET FT Hed] 3ceel
W & v fFar arar g

4. Tfoeh geehrar &iF Euer-Rust goae
IR e Bl

The correct statement in the context of NMR

spectroscopy is

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

2. magnetization vector is perpendicular to
the applied static magnetic field

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

4. static magnetic field induces spin-spin
coupling

g Sdur V W T Tad: ThA &I Fafer

AN R Gergear g, a8 &

1. U 2. H
3. C, 4. q

The parameter which always decreases during
a spontaneous process at constant S and V, is
1. U 2. H

3. G 4. q

geref A, B, C dr Dasi%mﬁmﬁgm
$HAA: 0.2, 0.5, 0.8 TAT 1.2 bar g1 IJfF=w
S GHT FEdUldd Al IREgd & d9

goiel R & ST &, 98 &
1. A
3. C

2. B
4. D

Triple point pressure of substances A, B, C
and D are 0.2, 05 08 and 1.2 bar,
respectively. The substance which sublimes

under standard conditions on increasing
temperature is

1. A 2. B

3. C 4. D

HHHUT HIEAT-A1E & TR IR Forger

arer 2 & @A ¥, 9% ¥
1. Inkvs. T
2. ln(?) vs.T
3. 1n(§) vs. =

T
4. Ink vs. =
T

18

60.

61.

61.

62.

62.

63.

63.

64.

According to the transition state theory, the
. -AH*
plot with slope equal to

1. Inkvs. T Rz. In (g) vs. T
3. In (;) VS. %

4. Ink vs. =
T
HHAUT ST BIIZIoTal WA TUFCH H AgHA

is

Aoff &1 &, € &
1. 1s «4s 2. 1s < 4p
3. 25 « 4s 4, 2s < 4p

The transition that belongs to the Lyman
series in the hydrogen-atom spectrum is
1. 1s « 4s 2. Is < 4p
3. 25 « 4s 4. 2s « 4p

317 e 5, FAARY dea &, 97 €
1. il 2. Uil

3. Seofte 4. 1,3-gLTSA

The molecule that possesses S, symmetry
element is

1. ethylene
3. benzene

2. allene
4. 1,3-butadiene

ClARAR  HUBT & delell HT AFAEIT
gl AT & X ¢l Ife »? fasa =i
ST &, I WEr YA §

1. 2x 9T & 9T 2 5 fAgdis Bl

2. —2x ¥ § dUT2 g faTaies gl

3. 2x 9T & AU —1 & I gl

4, —2x T § AT —1 I ISP &

Vibrations of diatomic molecules are usually
modelled by a harmonic potential. If the
potential is given by =x2, the correct
statement is

1. force is 2x and force constant is 2

2. force is —2x and force constant is 2

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

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

Teh 1x107°g TaT 3Fdl (M = 602.3 g/mol)
FI STT W TH TAG e & T H W@
s ¥ A 100 cm? &FHA H Th
AA3NTTH R §o1 &7 IR 37 & AT A
3IIEY UReSe a1 (A2 #) B

1. 50 2. 100
3. 150 4. 200



64.

65.

65.

66.

66.

67.

67.

68.

When 1x107°g 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 is
1. 50 2. 100
3. 150 4. 200

Mark-Houwink THOT ([5] = KM%) ST 393197
S AURor F #+a €, 98 &

1. gEar-3iaa Aer defa

2. R-3a AeR Fefa

3. IEAaT-3rad Aer Hgta

4. z-3raa AR "@gfd

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

T O - e Fwolt & e #, @ s
aur i 33T Ul & T®I0T FT AR B

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

spin % particles is
1. 120 2. 60
3. 20 4. 10

FHIUT FaT 49.8 k mol? Fr e fATHAT
& T 600 K @ar 300 K 9¥ &X faadier
(Keoo/Kaoo) ST 3TedT TSN &1 (R = 8.3

mol™ K™)
1. In (10) 2. 10
3. 10+e 4. e

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/Ksno), IS approximately
(R=8.3Jmol* K™
1. In (10)
3.10+e

2. 10
4. e

TEIEOT, FE Cov(x,y) = (xy) — (x){y) &
uiRa &1 4,B a1 ¢ Tooorths  Auae
& 8l Cov(x,y) Yo 8T &had 9

19

68.

69.

69.

70.

y = Ax?
y=Ax*+B
y=Ax+B
y=Ax*+Bx+C

pwbdE

Covariance is 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+B

4, y=Ax*+Bx+C

efaf@d &1 @8 Ao §

Hield B

a. TXTATcHS FrcleT
b. grAfeT

C. ToalTSH

d. T3

e. TdTeT

P A
i. HFERT

ii. ggforeT
iii. fopfest

i—eii-b;iii-a
i—e;ii-b;iii-d

1. i—ajii-c;iii-e 2.
3. i—d;ii-c;iii-a 4,

The correct match for the following is

Column A | Column B
i. camphor | a. structural protein
ii. insulin | b. hormone
iii. keratin | c. enzyme
d. steroid
e. terpene
1. i—ajii-c;iii-e 2. i—ejii-b;iii-a
3.i—d;ii-c;iii-a 4, i—e;ii-b;iii-d

A Ot & T T, FoT T 7 F

Ut & A T F e g g, g

HILOT

1 ot ol & de3 A9 & TS geF H
98T BIT gl Bl

2. 1 FON & Foat 7 AwAerar 3ftw
gleTr Bl

3. olell &UN H, A &F & JAdT o
37IATeT, TYS Geg I 3TUeT Jfe gle g

4. S FON FH, TAg 8T & AT &
AT, T ged I 98T HA gl &l



70. Many properties of

71.

71.

72.

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

HIT \PART 'C'

Afaf@d U=t | J2r 1l W AR fifaw:

I: [Rh(CO),l,]” & CHsl 4T CO FT CH,COl &
3R aRkadsT g Jrar g

I11: [Rh(CO),l,]” & Fohfar wfcraehrar &1

e # G TS &

113 nagr & 3 11, | &7 TIsHoT gl

2. 1@ § 3 11, | FT TIEES0T A8l gl

3. 18 & aUT 11 e B

4. 13UT 11T ITerd §

Consider the following statements, | and 11:

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

I1: [Rh(CO),l,] is diamagnetic in nature

the correct from the following is

1. land Il are correct and 11 is an explanation
of |

2. land Il are correct and Il is not an
explanation of I

3. liscorrect and Il is incorrect

4. 1 and Il are incorrect

BrEhe fFUROT & fau el gaEeurise qedr
e, & 2 mg %P0, (fafdrse afghaar 3100
fauest s'mg™) @ TH 1 g FHA e H
Thfad X fear sEd @ 30 mg fagEd
HEhe HI TAET Tishaar 3000 fages s ur$
TS| T H PO, H % e B

1. 30 2. 6
3.9 4. 15
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72.

73.

73.

74.

74.

75.

In a direct isotopic dilution method for
determination of phosphate, 2 mg of
%2p0,*(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,]* & fow fFeafoiad &y« W TarR
Fifaw

A. TE T §

B. 38 T, dHA@AT ¥

C. I8 faspd ot T SR 3r9=arer &
D. TG SIHI D,y TATATY gaifar &

e 3R &
1. ABdarC 2. A, Cdarb
3. AdarD 4, AU B

Consider the following statements for [FeO,]*".
A. It is paramagnetic

B. It has T4 symmetry

C. Adopts distorted square planar geometry

D. Shows approximately D,q Symmetry

The correct answer is

1. A,Band C
3. Aand D

2. A,Cand D
4, Aand B

[ReHo]” &r AT &

1. T Wé gad g giafea

2. Th A gFd G

3. et A Fd PaHAAaTeT Oea
4. gl gfafadfas

The geometry of [ReHq]* is

1. monocapped square antiprism
2. monocapped cube

3. tricapped trigonal prism

4. heptagonal bipyramid

Pl;, PSCl; d2T fSieeh W3sX & #eg 3rfAfhar
H, Urcd 3cAel H F Pyls Uk gl Pyls &I
forae 3raear & P NMR ®egA & gfds
(5 98) TUT Ueh Tk (5 102) ATaAT &l Pals v
el AT §



'\P/ !

N \P/l ) '\P/_\P/'

|/ I/!

|
| /P I

I~ /P\ Ay \P/ \P/\
3 P P | |

/ AN

75. The reaction between Pl;, PSCl; and zinc

powder gives Psls as one of the products. The
solution state *'P NMR spectrum of Pzls shows
a doublet (6 98) and a triplet (8 102). The
correct structure of Psls is

|
|\ /| l

. l\P/P\P/l N |\P/_\P/|
|/ l/!
|
. =F [
NN /P\P/' 4 ~ \P/\, I
/ N |

76.a:TWAaaTBﬁ3@3wgauT3aé:aa
A & qureE U & FleH AFB F

Tty e fifaT
HIA A HIA B

(a) Cl, (i) gt 3w

(b) S (ii) rfFaemel 3o

() CHsCO,H (iii) 3TEHATTATCIT

(d) Urea (iv) Remras 9o gor
AT AT

el e §

L. (a) - (i); (b) - (i ) — (ii); (d) — (iv)
2. (&) — (ii); (b) — (ii); (©) — () (&) (i)
3. (@) — (iii); (b) — (iv): () - (i); (@) — (i)
4. (@) (v): (b) — (iii); (¢) — (ii): (d) — (i)

76. 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, (i) Weakacid

(b) Sg (if) Strong acid

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

(d) Urea (iv) Solvolysis and
disproportionation
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77,

77.

78.

78.

79.

The correct match is

L. (@)~ (i); (b) — (ii); (¢) — (iii; (d) — (iv)
2. (a) — (ii): (b)  (iii); (©) — (v): (@) - (i)
3. (@) (iil); (b) - (iv): (c) - (i): (@) — (i
4. ()~ (iv); (b) - (ii): (c) ~ (ii); (d) — (i)

Mn(I1), Cr(111) TAT Cu(ll) & TSCTHIT Terdl
Aol & foT TeAT fAeAda raeer ug

Udleh § A
1. ?H,“Faar’D
3. °H,’Haar D

2. °S, *Faar’D
4. °s, ‘F qur’p

The spectroscopic ground state term symbols
for the octahedral aqua complexes of Mn(l1),
Cr(111) and Cu(ll), respectively, are

1. °H, *Fand °D
3. ?H,’Hand °D

2. %S, *Fand D
4. °s *Fand %P

ArAfaf@d ®aiaRol &§ &

A. Todhled T SATFHIRIOT

B. sis3TTal f3gssw ifAfsar

C. TBagfFher3iierss &1 f3aiferdrsal-
gfFer3ierss # aRade

D. FIefaieh TaEeel H 1,2-ad RIFe

ST TE-TesllsH B, GaRT WedTied & &, 98 &

1. AdaTB 2.B,CdATD

3.A, BaaD 4.A,BTATC

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

1.Aand B 2.B,Cand D

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

FIIH A FHI AGT FT FIIH B & 3T Al &
GrRiGECELY

FAH A FIAH B

@ | Srceramaet | O | cis [PA(NF),CL]

b) | cereeraratam | () [Redier o= o

© | R (i) | garaerr

EUTAT=aROT

@) | wafRfFaar | (V) | 3maee gRage
V) | 3mReT Fagor
V) | wrafcfes




79.

80.

80.

81.

T IR ¢

1. (@)-(ii), (b)-(iii), (c)-(v), (d)-(iv)
2. (a)~(ii), (b)-(iii), (c)-(iv), (d)-(i)
3. (@)-(ii), (b)-(iii), (c)-(v), (d)-(vi)
4. (a)-(iii), (b)-(v), (c)-(vi), (d)-(ii)

Match the items in column A with the appropriate
items in column B

Column A Column B
(a) | Metallothioneins | (i) | cis-
[Pd(NH3).Cl,]
(b) | Plastocyanin (if) | Cysteine rich
protein
(c) | Ferritin (iii) | Electron
transfer
(d) | Chemotherapy (iv) | Iron transport
(v) | Iron storage
(vi) | Carboplatin

The correct answer is

1. (@)-(ii), (b)-(iii), (c)-(v), (d)-(iv)
2. (a)-(ii), (b)-(iii), (c)-(iv), (d)~(i)
3. (a)-(ii), (b)-(iii), (c)-(v), (d)-(vi)
4. (a)-(iii), (b)-(v), (c)-(vi), (d)-(ii)

[Co(NH;)sCI** & folw OH™ 3R Syl W
R forar AT &, 3P & vaw g @

gred gl dTell TUIRST g/g 1
1. [Co(NH3)s(OH)]* + CI”

2. [Co(NHs3)4(NH,)CI]" + H,0
3. [Co(NH3)s(NH)]** + CI”
4. [Co(NHs)sCI(OH)]" shaer

For OH™ catalysed Syl conjugate base
mechanism of [Co(NH,)sCI]*, the species
obtained in the first step of the reaction is/are
1. [Co(NH3)s(OH)]** + CI

2. [Co(NH3)4(NH,)CI]" + H,0

3. [Co(NH3)s(NH)]** + CI”

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

FITH X AT Tl &1 AT Fe 7 Y # feu
3o Aot & Fifow

flelHd X $lelH Y

D) | g a 0 | smerar dqey
Mn, FelEcY

@) | safedsa | () | efagerciarer

TeallsH greffenoT

®3) | [Mn(H0)e)™ | (i) | gererar: nosn*
SoIFCIeleh TshaUT

@) | [Cr(H0)e)™ | (V) | g_rq FoueT FIfE
HehAUT
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81.

82.

82.

83.

V) | gfagerciamer

Bl EC)

T 3R ¢

L. (D)-(iii), (2)-(1), 3)-(v), (4)-(ii)

2. (1)-(iii), (2)-(1), (3)-(iv), (4)-(ii)
3. (1)-(v), -(iii), (3)-(iv), (4)-(ii)
4. (1)-(iii), (2)-(i), (3)-(iv), (4)-(v)

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

Column X | Column Y
(1) | Heme A (i) | oxo-bridged
Mn, cluster
(2) | water (ii) | tetragonal
splitting elongation
enzyme
(3) | [Mn(H,0)¢]** | (iii) | predominantly
T—7T*
electronic
transitions
(@) | [Cr(H0)e]*" | (iv) | d—d spin-
forbidden
transitions
(v) | tetragonal
compression

The correct answer is

1. ()-(iii), (2)(0), (3)(v), (4)-(ii)

2. (U)-(iii), (2)-(0), (3)-(iv), (4)-(ii)
3. (1)-(v), Q)-(iii), (3)-(iv), (4)-(ii)
4. (1)-(iii), (2)-(i), (3)-(iv), (4)-(v)

CIEGICICCIKIC IR & AR T3l HT gl
AT S [Coy(CO)yp] H Co(CO); I gfaeamia
X HhAT &, I6 ©

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

2. P, CH T Ni(n°-CsHs)

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

4. BH, SiCH, @uTP

According to isolobal analogy, the right set of
fragments that might replace Co(CO); in
[Co4(CO)7] is

1. CH, BH and Mn(CO)s

2. P, CH and Ni(n°-CsHs)

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

4. BH, SiCH; and P

Wade’s & f@g@T & 3(THR [Co(n’CsHs)ByHg]
JAT [Mn(n>-B3Hg)(CO),] & fow @@ e
IR &l




83.

84.

84.

85.

85.

86.

1. closo & nido

2. nido dYUT arachno
3. closo T arachno
4. nido dAT nido

According to Wade’s rules, the correct
structural types of [Co(n>-CsHs)BsHs] and
[Mn(n?*-B3Hg)(CO).] are

1. closo and nido

2. nido and arachno

3. closo and arachno

4. nido and nido

[RhsC(CO)1s]* & foIT Ty sarfadT &
1. 3SCheldh

2. guIsiy TRfAs

3. BadAaaeT e

4. T W FFa g WA

The correct geometry of [RhsC(CO)4s]* is
1. octahedron

2. pentagonal pyramid

3. trigonal prism

4. monocapped square pyramid

arachno SR, B4Hyo T NMe, & @Ter 31fafsrar
o foRfa sifasw 3care 878

1. [BHsNMe;] 2T [BsH;-NMey]

[BH2(NMes),] [BsHs]

[BsH10'NMeg]

[B4H10:NMes] 2T [BH2(NMes),] [BsHg]

Mo

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

1. [BH3NM€3] and [BgHTNMeg]

2. [BH,(NMes),] [BsHs]”

3. [B4H10'NMe3]

4. [B4H;-NMe;] and [BH,(NMe3),] [BsHs]

AeIfafaa 3IfRfRAr & 3curg Ag

+ CDH + A

Co—
esP” \ CDa PM93
CD;

H
1. D2C:CD2 2.
3. CD; 3.

_/

D,C—CD;
H2C:CD2
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86. Product A in the following reaction is

+ CDH + A
Co—
ME3P/\ CD3 PME3
CD,

H

1. D2C:CD2 2.

CDs 4,
g

D,C—CDs
H2C:CD2

87. Fe(CO)s T 1,3-sgersrel & 3fAfsar, Bad &
S H NMR & g f&9aer geifar g1 B &r HCI
# sfafear c & & S 39e 'H NMR # IR
feeter gafar &1 4w c ¥

cl
1. oc\|/ , OC |F >
\ A

/, oC ,

co

cl H
3. oc\| / 4. OC_ >
T

CcO

87. 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
1. OC\' / 2. ocC ||: >
e—

/l SN oc” |

co

cl H
3. oc\| / 4. OC_ >
T

cOo

88. @ Yeow 3ifafhar, e fow awg
i K=2.0x10°%, #

[Ru(NHg)el** + [Fe(H,0)el**

IFNFRE dUT HIATTF 7 &6 [faAT g
HAT 5.0 M s FAT4.0 x 10°M s

fAfRar & for X Aadaes (M 's™) § oemereT
1. 3.16 x 10° 2. 2.0x10°
3. 6.32 x 10° 4. 3.16 x 10*

[RU(NH3)6l>* + [Fe(H,0)el**



88.

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

89.

89.

90.

90.

91.

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 is

1. 3.16 x 10°
3. 6.32 x 10°

2. 2.0x10°
4, 3.16 x 10*

R @releT dher & T @dr o B

1. el & FIaT H T ForFeeT T B
2. YT 3T FARIOT AT A gl &

3. UIq WS AUr Feiel P a3t & g gl
4. CO foules Tpel &l HEW Ha E

The correct statement for a Fischer carbene

complex is

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

T 3Fag faode Gad cealda 0T (A),
A WAl (B) duwr A¥E AT (C)
(ST & pk, & SHAA; 9.8, 10.8 TAT 10.6) &,
F AT AT Freld W dlg AT SoToh

pH>7 & §Gd JauTdT & &TTeled T el &
1. A<C<B 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. B<A<C

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

Thel Adh NH Tl T 30T 38+ EPR
TIFCH P THTAAT w1 Al &l EPR [I(PCu) =
3/2] TereH F YA AAHEH elgair
&A1 ¥

24

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

91.

92.

92.

93.

93.

%‘\%/’p
_N/ \N_
\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

Nt
Cu
N
H H
A

g widfsH, fduwes  Tur BEded
FaFaae Oea (@eRr a9 dal W) A
ol woe fr dEar §
1. 8,20 T 14
3. 10, 12 T 14

2. 8,204 12
4. 10,12 99112

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

KCs & foiw feafaf@d syl W faar Hifse
(A) TE T &, (B) 3ThH TAT R
TIAT €, (C) 3ThT degcl dlefehdl Yise H
398T 3T g1 HE 3} &

1. AdaTB 2. AdaTC

3. Baurc 4. A,BTATC

Consider the following statements for KCsg:

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

1. Aand B

3. BandC

2. Aand C
4, A,Band C



94.

94.

95.

95.

96.
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CCl, # S,.Cl, & I#Af=ar & fAfhar & 3. o A\
fRfd ge arel el 3cumal &t faeAfei@d & o
T ﬂﬁ'ﬁrl e}

NH,CI (A), SsN4 (B), Sg (C), T S3N3Cl3 (D). " OH

1. A,Bdar C 2. A, BJuTD

3. B,C,darD 4. A, CEATD OH

Among the following, choose the correct
products that are formed in the reaction of 96. The major product formed in the following
S,Cl, with ammonia in CCl,: reaction is

NH.CI (A), SiN4 (B), Ss(C), and SzNiCl; (D). ot

1. A BandC 2. A,Band D

3. B,C,and D 4. A,Cand D ©/

[Ce(NO5),(OPPhy),] & forw et & & , QCHO
[\
o)

(@)

T

O
CD\? z
“Z
©
o
<
®

A 38F T st &1 W1 Par-Ae g

B. Ce I ¥H=ag TEAT & ¢l

C. g urd ¥ foeles a9 FUETeRoT geifar
gl o)

D. Ig fcrgaehra whicr & gl 0 R

HET 3ec & : o

1. AdarB 2. AdarC OH

3. ABdarb 4. B,CdurD

For [Ce(NO3)4(OPPhs),], from the following o)

A. Its aqueous solution is yellow-orange in
colour /

B. Coordination number of Ce is ten ' 0

C. It shows metal to ligand charge transfer OH

D. It is diamagnetic in nature

the correct answer is .

1. Aand B 2 AandC 97. ﬁfﬁﬁ%a’rﬁmﬁlﬁawma@ﬁw%‘,

3. A,BandD 4. B,Cand D ag g

'H NMR: § 8.0 (d, J = 12.3 Hz, 1H), 7.7 (d, J = 8.0
Hz, 2H), 6.8 (d, J = 8.0 Hz, 2H), 5.8 (d, J = 12.3 Hz,

fArfaf@a sifafear & R geg 3cure & 1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm
N T 1. N(CHa),
CHO 4, IS\> , NaOMe ©/\VC02CH3
@ | D—cHo

2. (H3C) N X C02CH3;
2.%g \©/\/

1. OH 3. o)
[ ) CH
’ W o
o CH
H,CO 3
2. o) 4,
B 0
(@) NN N,CH3
|
OH CHj

H,CO



97. The compound that exhibits following spectral

data is

'"HNMR: 5 8.0 (d, J=12.3 Hz, 1H), 7.7 (d, J
8.0 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

1. N(CHj3),

©/\/COZCH3
2, (H3C)2N\©/\/002CH3

3. @)

W N-Cs
|

CH
H,CO 3

4. o)
_CH
o
CH
H,CO 3

98. frifaf@a sfafear & 7qea scug &

Ph
Ph
N

o) B-©

/
BH3

1. H/,,OH

\/'\%, by Re face attack
2. HO/,,H

\/'\% , by Re face attack
3. HO/,H

\/'\%, by Si face attack

4. OH

, by Si face attack

(Face attack = Teleh 3TTshaUT)

98. The major product in the following reaction is

Ph
Ph
N

o) 'B-©
/
BH,

OH
1. H,\

, by Re face attack
H

2.
, by Re face attack
H
3. HO,,
, by Si face attack
4, OH

, by Si face attack

99. fFwfafaa sfafrr #F e gea 3o §

OAc

1. PBF3, H2O

AcO 0 2.Zn, AcOH
AcO

AcObp, 3 NIS, CHyOH

NIS: N-iodosuccinimide

1. I

(@)
AcO
Accﬁ&we

AcO
2. OAc

AcO
AcO

IS

OCH,

OCH,

AcO -
AcO

w
>
0
o
_g

AcO
AcO

i

ACOOMe
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99. The major product formed in the following H;CS Hs;CS
reaction is 1. 2.
1. PBr3, H2O e
ACO 2. Zn, AcOH o7 Yz ©
AcO 3CS
AcObps 3 NIS, CHzOH 3.
NIS: N-iodosuccinimide O
1.
AO&L 101, Fwfafes 3T # fRRfe e semg &
C
AcO o Po¥
GrRu=\ CaHiOC__ CO;Catty

2. i:><COZCZH5 _PeyPh B
= CO,C,Hs
AcO
AcO
C,Hs0,C

OCH \ COLHe o oot
1 A CO,CoH5 (I><C0202H5

3. CH3 CO,C2Hs5
A,%\Oo CHsOC
(o _ CO,CoHs CoHOC
g AF \£><COZCZH5 B = -2lls2 COLCoHs
CO,C,H5
4, I
CO,C,H5
AcO & 3. A= l;li><00202"|5 - H/><00202H5
AcO CO,CH5
ACOOMe CoHs0,C CO,CoHs
. CO,C2H5
100. faw=faf@d sifafear & o g 3ce & 4 Al EE><§8282:5 - H><002C2H5
225
H3CS C,H50,C CO,C,H5
i. CHsl
—_— 101. The major product formed in the following
0 i. t-BuOK reaction is
ICY3
ol Ru=\ CoHs0,C  CO,C,H
225 —_— —_—
CZH5OZC
CO,C,Hs
1 A= ﬁCOQCZH5 B= C2HsOC.. CO,CzHs
! CO,CoHs
3. C,H50,C
O A= CO,C5H5 B = CZHSOZZCS z
2. 7T CO,CoHs CO,CoHs
CO,C,Hs
100. The major product formed in the following
. . CO,CoHs
reaction is 3. Q:><28282:5 H/><C oo,
PAPARLY
H3CS CoHs0,C° CO,CoHs

i. CHjl

H CO,CH

i. t-BuOK 2275

@) 4, A= Qi><COZCZH5 COLCHs
CO,C,Hs5

C,H50,C CO,CoHs
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102. AFATaf@d SUEROT & fIT 3TAGHDT o1 T 103. The major product in the following reaction is

A g 0.0
7 S\(/N‘N TESO NaHMDS
)B\r Br Br ° Ph/N\N/ ' \/E\/
N* “Br M OMe OHC
OH N-~g"  oH TES: Triethylsilyl
1. i. K,COs, ii. HC=CCOCH3, iii. Br,, iv. NaBH, NN OTES
2. i. NaBH,, ii. HC=CCOCHs, iii. Br,, iv. K,CO; 1. g
3. i. HC=CCOCHg3, ii. K,COg, iii. Br,, iv. NaBH,
4. i. Br,, ii. HC=CCOCHj3, iii. K,COs3, iv. NaBH,
102. Correct sequence of reagents for the following 2
conversion is
T o
N* “Br w
OH N~ oH
1. 1. K,CQOs, ii. HC=CCOCHj3;, iii. Br,, iv. NaBH, 3.
2. 1. NaBH4, 11. HC=CCOCHj;, iil. Br,, iv. K2C03
3.1 HC=CCOCHj;, ii. KzCOg, iii. Br,, iv. NaBH,
4. 1. Br,, ii. HC=CCOCH3;, iii. K,COs, iv. NaBH,
103. faw=faf@a af@fear &1 q&g 3cure 8
Y S\(/N:N , TESO NaHMDS
o N-N | 4.
Ph OHC
OMe
TES: Triethylsilyl
OMe
i ANF OTES
L © 104. Fro=faf@a ) ARt & B it
# et 5 yR Wafdd geft, ag &
OTES
2. s
ON ( ) \N@ e OzN—< >—O—N Q]
©
) — OO e
3. O,N O,N
OTs H,0 OH
—_— (3)
4 4
H H
4. OTs H,O OH @
4 4
1. 1>2and3>4 2.2>1and3>4
3.2>1land4>3 4, 1>2and4 >3

OMe
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104. For the four reactions given below, the rates of
the reactions will vary as

H,0 OH

H H
H,0 OH

/ /

106.

2.2>1and3>4
4, 1>2and4>3

1. 1>2and3>4
3.2>1and4>3

105. Feafafad sfafear & T g e §

1. L-proline
acetone
\(CHO DMSO
2. Me4,NBH(OAC);
1. 2.

AcOH, CH3CN, -40 °C

OH OH OH OH

3.)\/\‘/ 4/\\/\/

OH OH OH OH

105. The major product formed in the following
reaction is

\(CHO

1. 2.

1. L-proline
acetone
DMSO

2. Me;NBH(OAC);
AcOH, CH4CN, -40 °C

OH OH OH OH

3.)\/\‘/ 4. )\/\/

OH OH OH OH

106. FFAfaf@a ®UIRoT # FeaAfad WasFas
3fATRaT3T 1 Ter FF §

107.

107.

1. SeO, (cat.)
t-BuOOH

S O AN
2. PCC
1. (i) &7 f@fwRam, (i) [2,3]- et Rive,
(iii) [3,3]- FAATEIUs Rve

2. (i) &1 3f&feRm, (i) [3,3]- Reacs Rive,
(iii) [1,3]- F@ATES Rve

3. (i) [2,3]- R7ameie Rive, (i) 37 fAfwa,
(iii) [1,3]- FReACte RQive

4. (i) [1,3]- A R, (i) [2,3]-
Reameifte fRAve, (iii) [3,3]- Beameits
fRrFe

The correct sequence of pericyclic reactions
involved in the following transformation is

1. SeO, (cat.)

t BuOOH
2. PCC

1. (i) ene reaction, (ii) [2,3]-sigmatropic
shift, (iii) [3,3]-sigmatropic shift

2. (i) ene reaction, (ii) [3,3]-sigmatropic
shift, (iii) [1,3]-sigmatropic shift

3. (i) [2,3]-sigmatropic shift, (ii) ene
reaction, (iii) [1,3]-sigmatropic shift

4. (i) [1,3]-sigmatropic shift, (ii) [2,3]-
sigmatropic shift, (iii) [3,3]-sigmatropic
shift

rAfaf@d TOaRor # Aegadl S 3cure &dr

I

@ OCH,
:/\ OCH,

H H
L OCH; 2 OCH,4
H TI(NO3),

TI(NO3);
CH30H

TI(NOs), H
H
3. 4
%ﬂ(mo?,)2 %\038?3
H

The intermediate that leads to the product in the
following transformation is

O OCH,
: OCH,

TI(NO3);
CH3O0H
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H H 1.
%\Ocm #oom *
1. H 2. TI(NO3), N
TI(NO3), H N
y H
3 [Trwnoy, * ! ONC2 N
4
3. y
108. Prfaf@a 3f@frar & 3curg 8 Q_Q N Q—Q
[*- gFEee RfFed HeeT gatdr 8] N Noox

*

H H

\ OH  BF3OEt ' * *
N Nt \
H N N
H H

I

1.
109. fefafEd H@fhar & oo #geg 3cure &
A\
N QMe sz?(?tlz)
\ a
H MeO | X . | X |:2!ph3 s
2 Br~ N° NMe, NT L THF, rt
) :
N % [dba = dibenzylidene acetone]
[
H 1.
3 *
N \
H H
2.
4,
N N
H H
3 | AN
N
108. Progjuc't(s) of-the fo-llowing reaction is (are) MeO N
[*- indicates isotopically labelled carbon] |
o BF5 OEt 4.
H 3 2
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109. The major product formed in the following 1. TMSCN, Znl, (cat.)
reaction is 2.i. LDA, THF, -78 °C to rt
c i. i-Pr-I
OMe ZnCl, PhCHO
meo._k_ “ Pdgidbals 3.i. H", Hy,0
| . Q . ii. ag. NaOH
Br N/ NMe, N Li THF, rt

0 1. OTMS 2. OH

[dba = dibenzylidene acetone]
Ph Ph
OMe
3. Ph/\( 4. o
Ph)H/

2. 111. Frfafaa sfafer § R geg 5o §
1. Hg(OAc),
AN 2. NaBr
NHCbz 3. Oy, NaBH,4
N N
3. 4,
/Q\ /Q"://OH
Clibz Cllbz
4,
111. The major product formed in the following
reaction is
1. Hg(OACc),
AN 2. NaBr
NHCbz 3. 02, NaBH4

110. Fafaf@d sfafer # T ge7 3o €

WOH
1. TMSCN, Znl, (cat.) 1. /(j 2.
N \

2.i. LDA, THF, -78 °C to rt

i. i-Pr-| Cbz cbz
PhCHO
3.1 HY, Hy0 3 \ [ )., oH
ii. aq. NaOH N N '
Cbz Cbz
1 oTMS 2. OH
ph/H/ ph/H/ 112. FraA AT HATRTHATINN & 3cUrel FI Hed B
# o oAt 4 @ér Ao &
3 Phﬁ/ 4, 0

Ph)K( FroIH A FTIH B
i. © + 2K —— p WA

110. The major product formed in the following
reaction is
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) 113. The correct starting compound A in the
i + HpS0, Q. gfatAfes following reaction is
H oot R CH5C(OEt) EtO,C
ea
i, — R. 3feT0qATER cat. CH3CH,CO,H BnO\/\)\
heat
H

OH OH
0 1. BnOM 2. BnO\/'\/\
v. O" AT S aenaRe
O OH OH

1. i—P,ii—S,iii—R,iv-Q 114, Trafaf@a sfafea 7 e 7aeg 3o &
2. i—-P/ii—R,iii—-Q,iv-S N
3. i—-Q,ii—R,iii—S,iv-P [»
4. i-S,ii—Q,iii—R,iv—P N NaNO,-HCI
o NH; pH = 5-6
112. Correct match for the products of the reactions in
Column A with the properties in Column B is

Q. antiaromatic N N

H 3 N 4 N
heat . Cl
iii. —_— R. non-aromatic .'T'
N
H

Column A Column B [N N
\ /A
. N)\N N/<7N)

2K —— ) . 1. I 2. I

. aromatic N N

. O‘ + 2K — s h " 114. The major product formed in the following
iv. O . homoaromatic reaction is
N
{3
N NaNO,-HClI
L 1Pl =S, i R,V -Q Nt pr-s
2. 1-P,ii—R,ili—Q,iv-3S
3. i—-Q,ii—R,iii—S,iv-P
4. i-S,ii—Q,iii—R,iv-P N N

113, Freafatad sMafear & a8 aiihe dife AL ' h n
A CHyC(OE)s EtO,C ©/ \©
cat. CH3CH2002H BnO\/\)\ (
3

heat

/
OH 2 OH
O~ Bno._J _~_ ||

B
3. OH a. OH
BnO\/'\) BRO._ A~
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115. AFafaf@a fRfrar # g A= 3cue & 116. The major product formed in the following
2 reaction is

OMe
115. The major product formed in the following 9
reaction is c. cl
o) OMe
Ph/\O/égiO@/ ° °
© OAC NC CN (Tequiv)
CH,Cl,-H,0

OMe

OMe
1.
o
0
Ph™ 07 O, OH
OAc

116. faemfaf@a sfafear & R g 3o §

H+

OMe
OMe
@)
- - o O
HOO C o
(0] (e OAc

OMe
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3. Phﬂo(ﬁ&o
OAc

OMe

0]

OMe
&i Q
P07

OAc

117. The major product formed in the following

reaction is
OMe

CN (1 equiv)

CH,Cly-H,0

OMe

OMe

PhAOﬁo
3. o
OAc

OMe
OMe

O

OMe
é@i /C
Ph HO

OAc

118. F,C(Br)-C(Br)Cl, & iid feu TR T®9oi &r

THYOT AT X, 304 °F NMR Ta¢H H -120
°C UX oSt i AT B

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

2. ar
4. 9rg

1. T
3. IR

118. 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 Cl
1. one 2. two
3. four 4. five

119. 3fAFHFT A BH 3cUel C, D3 & fovw @gr

FUT ¢
OSO,Ph OH
0 /OM
A C
H,O
o~ o~
PhOZSOM HOM



1. A CfAaar g IR BE D

2. A DAaaT g IR BT C

3. A durB, C 3R D &I & AR & &l
4. AR BE D Aear &I

119. The correct statement for the reactants A, B to
give products C, D is
0SO,Ph OH
/o\/\)\ /OM
A c
o~ o~
Ph0,SO._~_h_ HO_~
B D

1. Agives C and B gives D

2. Agives D and B gives C

3. A and B give identical amounts of C and D
4. Aand B give D

120. Feafofad sfafear # T g 3o §

0

O~ i. t-BuLi

NT ii. ICH,CH,CI

1. Cl

N
2. J\/j/o\/o\
w
Cl N
3. [
("
»
N
4. O/O\/O\
»
[ N

120. The major product formed in the following

reaction is
mo\/o\ i. t-BuLi
N ii. ICH,CH,CI
1. Cl
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121.

121.

122.

122.

2. J\/j/o\/o\
w
Cl N

3. I
(7
L

N
P
I N

R ¢, FoT & AP fr Aeadw @Ear w®
GNST Vo @ gUH FIE AT @Y e, wred

g g g e i g [Eaad
3GEAT Foll E, &1, aF St IFHATT Fer gt
C

l.e20 2. g = E,

3. g + 6 £ E 4. €y + €1 =2 E,

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

l. =0 2. €9 =2 E,

3. 6p + 64 £ E 4. €y + €, = E

gIsgisiel 37107 T 3cdfeid 3faeam b °Lf &
R wAfHed d&T [1o,(1)10,(2) —
10,(2)10,(1)] & AU &1 1g, AU 1o,
F LCAO—MO WOR &I, 1s-370as 3mfacar
F U A YT A, I vy & gpad €
3H T Boled H

1. shad 3AfAF 9T &l

2. had TgHASTHh AT gl

3. AP dUT TgadIoteh el 9T &l

4. F 3mafas #9T § 3R T & ggwaee HET
gl

The spatial part of an excited state b 3%} of
hydrogen molecule is proportional to
[10,(1)10,(2) — 104(2)10,(1)].  Using
LCAO — MO expansion of 1o, and 1g;, 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 ionic nor covalent parts



123.

123.

124.

124.

125.

125.

IS 307 & TH 3cdiold  Foldeliolh
eam & fov 3zaad nfas 3nfdeca &

[17,] [3c,]1 3MFfST & 3E Sadciia®
fae=ar| & fov g@sfaa 3nUas 9g 9o &

1. 'm 2. 3%

3. 1A 4, 'z

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

molecule are [1my]'[30,]'. A possible
molecular term symbol for oxygen with this
electronic configuration is

1. 'm 2.
3. A 4.

3y
1y

H,0 397 # foeics 3raear & B, @AfAfd
Hr Icafold aEAT H SolFcliolh Tl

CZ‘U | E CZ Oy 0-1;

Ay 1 1 1 1 z2z%x%y?
A, 1 1 -1 -1 xy
B; 1 -1 1 -1 X, XZ
B, 1 -1 -1 1 V,yZ

1. 3TAC 6T B

2. x gaUT & WY AT B
3. y gaul & WY A g
4. zgauT & HY ITA §

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

symmetry is
CZV | E CZ Oy 0-1;
A, 1 1 1 1 z2z%x%y?
A, 1 1 -1 -1 xy
B; 1 -1 1 -1 X, XZ
B, 1 -1 -1 1 V,yZ

1. not allowed

2. allowed with x polarisation

3. allowed with y polarisation

4. allowed with z polarisation

dhael g VT F Heg FAMAT fog aepgh

1 gIA gl
1. Cyp Doopy 2. Csp, Cop,
3. Dy, Ty 4. Cyp, Cony

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

1. Cyy, Do 2. C3y, Cop

3. Dyp, Ty 4. Cyy, Cooy
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126.

126.

127.

127.

128.

128.

HBr & fau guiee faadis qur #Aifos ae e
3gfed $HAM: 10 cm ™ TAT2000 cm™ &1 DBr
& TIT goloh 3T®T AT & oarstaT

1. 20 cm™! @Y1 2000 cm™*

2. 10 cm™t dUT 1410 cm™*

3. 5cm~ 1 dUT 2000 cm™!

4, 5cm~t U 1410 cm ™t

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

1. 20cm~tand 2000 cm™?

2. 10cm~tand 1410 cm™?

3. 5cm™tand 2000 cm™?!

4, 5cm~tand 1410 cm™?

fArfaf@d & & 317 St gel, Argshida dqur
goie T wfha B, 98 &

1. CH,

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 TIFIHIeT @ Teh 30T &
gfas S 2 ppm @RT YUS §, Ter g1 9iEd
oA fagdir 10 Hz 81 3 & f@edAel &
A ek aU FIAA I 600 MHz
TUFeIHIEY W gieT, e

1. 600 Hz 9T 30 Hz

2. 1200 Hz 3T 30 Hz

3. 600 HzdAT 10 Hz

4. 1200 Hz 94T 10 Hz

In a 200 MHz NMR spectrometer, a molecule
shows two doublets separated by 2 ppm. The
observed coupling constant is 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



129.

129.

130.

130.

131.

131.

P(V —b) =RT &l bdWR TR §, I &
T Al & [T 3aedr dr AR F St
OH
2l (E)TW AT
1. V-b 2. b
3.0 4. 54 p
P
The equation of state for one mole of a gas is
given by P(V — b) = RT, where b and R are

constants. The value of (Z—H) is

P/
1.V-5»b 2. b
3.0 4. % +b

T HH HHAUT H A & IRaAT Y Bl
a8 gA Ig fasay e @ea § [ &a &
AT 7 [AEIOT AT B

1 2,

P P
T T

3 4.

P P
i T

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

1 2,

J P
T T

3 4.

P P
i T

1=, 2 -(5),
3 =), 4+ -(5),
The partial derivative (Z—i)Pis equal to
L= (5), 2.~ (5),
3~ (5), 4= (),
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132.

132.

133.

133.

134.

Ifg T e Wed f Fod, Fd 98 TH
s &R dehm &9 (B,) % @y au
9a W&T g ar §, HAM  —hyB,/2 qUT
+hyB,/2, §, dF W F JaHT &F F @Y
Jar fa9dia 3raeer # Ao dr Rt #r
3T &

1. e—hvBz/4kpT
3. @M¥Bz/2kpT

2. e—fl}/BZ/ZkBT
4. ehyBZ/kBT

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 is

1. e—h]/Bz/4kBT
3. ohvBz/2kpT

2 @—hyBz/2kpT
4. ehyBZ/kBT

T&h I afeT S8 For TR # IR
AT &, FT AR FT AT kT & SR &
qur fedad 3w el T B, & v

TS BeleT gl

1l e 2. 1/(e—1)

3. e/(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 is
1l e

3. e/(e—1)

2.1/(e—=1)
4. 1/(e+1)

s JfRfRar Rrafaf@a wufas gef O
ol &

k

A+B : 2C (Fast)
k
ky

A+C ——» D (Slow)

(Fast = dtaT; Slow = #g)
AT ofAu &fr ¢ W TR e GiedAdce
SN Fehd &1 A T Hlegdl EAT #A TR D
3cUTesT & &Y 9¢ Suaf

(AT NTAT k,[A] < k_4[C])

1. 231?IT
3. 87

2. 43T
4. 22 7=



134.

135.

135.

136.

136.
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A reaction goes through the following
elementary steps

k

A+B ==————— 2C (Fast)
k
ky

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_4[C])

1. 2 times
3. 8times

2. 4 times
4. 2+/2 times

3T 3ORT AR 7 ST o # &)

o &x FfeRoT #T 3ETER0T AR §, a7 &
r=k[X*][Y>7][H*]

16 mol L1 @UT 4 mol L™! 3T WHLY WX &I

fATdish AR ki TA k, & SAE Fhel

fAadies (B = 0.51) %q'crﬁln:—;

1. 4B 2. 8B
3. 10B 4. 12B

The rate of an acid-catalyzed reaction in

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 L1,

respectively, In :—‘* in terms of Debye-Hiickel
16

constant (B = 0.51), is
1. 4B
3. 10B

2. 8B
4. 12B

Heeedle & 3aR &l JHHfharsit

X(g) + Y(g) — Z(9) (1)
M(g) + N(g) — P(9), (2)

& T @AW a9 W qd TR I[0ThI,
AT 2 (A,) TUTL(Ay), & AT HT eI

()8

et Hefa (g/mol) =@ (nm)
X 5 0.3
Y 20 0.5
M 10 0.4
N 10 0.4
1. 4/5 2. 5/5
3. 5/3 4. 3/5

For two reactions
X(g)+ Y(g9) — 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 (A, and 1 (A;) at the same temperature,

2
A .
( 2) 15
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. 5/5
3. 5/3 4. 3/5
. T& Heufdeld &@oT (1:1) (MW =200 g mol™) &

25°C W Hed Sfeng fafogs aur Sor &r
fafarse arehard dAT: 1.5 x 10° ohm™ dm™
Jar 1.5x10°ohm™* dm™ gl 38% €A TG
RUMG &I A ATAeha il ARTAT gl
9 HAA: 0.485 dAT 1.0 ohm™ dm? mol™?, I
SquT Fr 25°C 9T STl H faergar (gL' # )&

1. 1x10°

2. 1x10°

3. 2x10"
4, 2x10™

. 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 10
ohm™ dm™, respectively, and the ionic
conductances for its cation and anion at infinite
dilution are 0.485 and 1.0 ohm™ dm? mol?,
respectively, the solubility (in g L™) of the salt
in water at 25°C is

1. 1x10°

2. 1x10°°

3. 2x10"

4. 2x10™

138. fear arar §

E°=1.03V
E®=0.763V

(i) Zn+ 4NH; — Zn(NH;)3* + 2e,
(i) Zn — Zn** 4+ 2e,

el Zn(NHy)i* & foe fageer faardrs &

ST (M = 0.0591)
1. 1x10° 2. 1% 107
3. 1x10° 4. 1% 102



138.

139.

Given
(i) Zn + 4NH; — Zn(NH3)%*
2e, E°=1.03V

(i)Zn — Zn?*t +2e, E°=0.763V

the formation constant of the complex

Zn(NH3)%* is approximately

(2'303” - 0.0591)

1. 1x10° 2. 1x107
3. 1x10° 4. 1x 102

o H AT Ssf@adethe HT AleR dATelehdT
(M) & &g digdr (€) & 3N & Jeard
Y T3 YN &I §, 96 ©

1. 2.

NN
LA\

C

139. The molar conductivity (A) vs. concentration

(c) plot of sodium dodecylsulfate in water is
expected to look like

1. .
A\/ A/\
C C
3: 4.
A\
C Cc

140. T T F X-faRor gzt fagda Ry & ureg

sin%0 & AT 2x,4x,6x,8x & &7 x, 0.06 &
TR gl 39 T & ured a1 & fow 39T
H ot a8 X-faRor i aer ey 154 A B

Tcheh Tl dAT Teheh Tl oIFdlS HAT ¢
1. BCC, 3.146 A 2. FCC, 3.146 A
3. SCC, 6.281 A 4. BCC, 1544 A

39

140.

141.

141.

The sin?8 values obtained from X-ray powder
diffraction pattern of a solid are 2x, 4x, 6x, 8x
where x is 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

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

el NS

U 35 SEeih o AH H HleR Hgfordt &
fIaRoT s e §

A

Weight fraction
(@]

Molecular weight

A, B dur C fwad ad g
1. M , M, U1 M, , ShHS:
2. M, ,M,dar M, , A
3. M,,M,, dgT M, , hAU:
4. M, , M, dar M, , HHU:

Distribution of molar masses in a typical
polymer sample is shown below

A

Weight fraction
(@]

Molecular weight

The A, B and C represent

1. M,, 1\711, and M,, , respectively
2. M, , M, and M,, , respectively
3. M,,M,, and M, , respectively
4. M, , M, and M, , respectively



142.

142.

143.

143.

Teh Fodeld WA & fav a1 aRag TRl
eI 1A 2, E, > E, (E €T FoAT ),
s afasr FaT (T) a1 (V) Feufas 3 &
for Tefefaa suat & @ Sger Jee

Al g, IE ©

LT, STV, >V,
T,>T,: V, <V,
T, <Ty: V, >V,
T, =T V, >V,

i N =

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

LT,>Ty; Vo>V

2. T, >Ty; Vo <V

3.T,<Ty; V,>V,

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

euer-3nfde goas & sureafa # grsgiort
AT # A & fov f@gdien gl

1.1 2.8
3. I+s 4. | -s

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

1.1 2.8

3. 1+s 4.1-s

40

144,

144,

145.

145.

Z =53l 3l =—13.6eV & TH Jolacld
3T0as AT & TR & fow 3nfaea

3qysedr gl
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
~—13.6eV,is

1.1 2.5

3.25 4. 36

I Th GEHAGRT AT Heldd ) B =
Ap, & T & W, ar ¢ off yeAS gier
K]

1. Agfadr g

2. Aufa gfAd &

3. Atfha §

4. APE M VT dFRF &

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

1. A is hermitian

2. A is anti-hermitian

3. Ais unitary

4. Ais any linear operator

[ FOR ROUGH WORK ]




