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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*? 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

Ry e fuais 1.097 x 107m™!

Na kGl AR R 6.023 X 10%3mole™!

&, 8854 x 10" 12Fm1
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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dA SgaT & FPIA TH & dfed & &, ofched
Foro W8T T arer AFT H A& W B
gIg & WAT WEW 91 oA & HPS
O Ga8 O g8l & A T gsar gl
Hler-ar sy erfcar Serem ST dhar g7
1. TIH BT §gaT &1 H |l &
2. A9Y 931 98T /T 7 @ g
3. GO O IT I d3) §goT o g H
Tl Bl
4. GEH BIET TgoT HT HlT HToll
BT F AP & qF A &

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.

Teh Aol FTAAX dAT Y 37 ey @leey
I el § dUT &Y 350 T A
qRUTd 38 UTH ®IF 2Y dAT 2 X 47 s
gl 98 g1 I O oY g Afger @lieery
e et §, 98 8
1. 9 48.24

3. ®UY 32.14

2. T 28.64
4, TG 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

Ush W 10000ed did &1 @faer @ 1.5
X % e §, Teh THAX H el Ll gl
AT @A & 80% arer 38T o Reprerar

g fraer eaafafes ater sam=r arar g2
1. 80 2. 12
3. 120 4. 150

3.

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

1. 80 2. 12

3. 120 4. 150

ﬁfﬁmaﬁﬁg‘émar@rﬂ-{aﬁrﬂw
Fr gumar A gl fhw a¥ & ufded dear
Fafes gér

50

Metric ton

I ! ! I I
2000 2001 2002 2003 2004

Year

1. 2001
3. 2003

2. 2002
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?

45

35

Metric ton
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o

T T T T T
2000 2001 2002 2003 2004

Year
2. 2002
4. 2004

1. 2001
3. 2003
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5.

What is the next pattern in the given

sequence?
A ?
AN O O
1 2.
] ]
3 4.
A AN

TIOT §T F Wogole & 3eX dor Us afad

I & AR Y&T0T AT gl ol & ae

el egfFa &1 Joler & STl & ey dar

fFd 5T & T Hla-ar J&Tor H9M?

1 o o gAlET/EEd 1 gAY, &1 &
farfas #r wof gt et

2. galeT T & g, FAET Yg B, TR
farfasr & #ofg gl sRafda we

3. FUfe/gaTed &1 wHA aRafdd g,
wq ffas & wofa g Rews e

4. feeT dr wEEafy a faifdst & Hof gl
gl G|

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.

diT aEa3t A B dUr C & S99« X fhar
fFd & A 9T 10% oTH, BT 20% T T2
C W 10%gTfel Bl &1 ATUT C & TgFd

SO HeA & TfSCard 38 o gifel T ot g
¢ SEfh B dUT C & HJFd So FHedl &
TfSeara 30 5% o gar g1 39 gfead &t
gl arell faere griey a1 @meT & g7

1. 10% oITaT 2. 20% ST

3. 10.66% oITsT 4. 6.66% oITST

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

3. 10.66% gain

2. 20% gain
4. 6.66% gain

HATE & &a%el & Affed Jarsdl g
TMEISAT (TG SToleck & Ardef) o fAawor
R & gafar 737 §1 58 3R )W [T &7
T HIF-TT FUT HAT &7

[T e
J/
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1. gzl T g 1 ARR AT T
JER T = gl

2. THE SR ¥ IR HT AAE & Fol &I
FT IVFR 97 2 FA. T A )

3. WHG STeecR W i & HAg & Fel &lTthel
FT g0 HH IR 45 A s a A9 §

4. THE SToEcR @ Faifteh ig3rs & gl a1
TAER ¥ T F=rs ¥ J0F

Based on the distribution of surface area of the
Earth at different elevations and depths (with
reference to sea-level) shown in the figure,
which of the following is FALSE?
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Larger proportion of the surface of the
Earth is below sea-level

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

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

Distance from sea level to the maximum
depth is greater than that to the maximum
elevation

ar aEGHT A TUT B & FHI-GY Ah H A
cafar amr gl

Time

Distance

Ife el AT geT-aeelr HX & I ar g4
I @ A G T AR F F HleT-ar

I gRATdr &2
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3.
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c
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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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B
Time
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g B
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3.
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Time
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10.

10.

11.

11.

12.

AT sFET H T A H 30 Alhole §, Sog oo
T HodHd AT H @1 ¢l IEFET #H 39
30 el U F IGReAT I & TcAh el qA
R F 6T e sodr # dlehelc § 3oAH
¥ Ufd S9F@T Tsh dicholc ¢l & &I H ofdl
¢l &9 AT §¥ F IR H Y 3Hh H
31fhde fohdelr didhelc T &I

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

T gudrel 90 offel g # 10 oY urelr
AT &1 Fol gu & 1/5" &eT U & 9l
aga’rsraqmﬁéﬁgmaqm@rﬂma:m?r
AR el fAerar g1 36 @ # 9l 9 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
guantity, 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

& afaet & ot & s @ oo
MATHR ¢, T GUHA & Hedd qE GaX
F HedRF H F A gl T3 HER
arell Th gd @ 3Mer Safeh oer 9 #1 &
T YT H T HIT-TT HUT ey 872

1. 93 AT 7 B § 47 AF 5T B
2. 93 AT F BIE ¥ 27 30T g7 ¢
3. Gl AT # ga AT TdT H gl

4. BIE AIRIS H 93 ¥ 21 g9 ¢

12.

13.

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.

o IwT HA T Hia-ar HS g & TR
sfrer r gaAfar &2 (377 ST 1 FEaneR

aifaefierar =1g)
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13. Which of the following graphs represents a
stable fresh water lake?(i.e., no vertical
motion of water)

1. Density (kg m3)
1000 1002 1004
of T I I
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g 10—
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14. T 919, gar H Quda feem & 379 ReR
$T dreh H QAT &l SHHN SROT g foh
1. a1 38 39 AR &7 Afedd STedelar
EHOT & H HEIAT Ll ol
2. §4T 39al 1Y fASR Fr 7T FI a1
aﬁqg"m‘cﬁ%mﬁmaﬁ
Gael # G g Bl

14.

15.

15.

16.

3. gar &1 faudia foem & aEeaa: ger
gRATEN g ¥ 38 AgaR BT 3MTa’or
e &

4. gar #r faudia fam & s & Fufa 3adhr
e T RPR T el g o H HAag
A &

A tiger usually stalks its prey from a direction
that is upwind of the prey. The reason for this is
1. the wind aids its final burst for killing the

prey
2. the wind carries the scent of the prey to the
tiger and helps the tiger locate the prey easily
3. the upwind area usually has denser vege-
tation and better camouflage
4. the upwind location aids the tiger by
not letting its smell reach the prey

TF ol TR (HAR) & 1W erfada &
fafeRzor grar §1 39 Jawid & gAY o
0.1 mw erfed & fafeRor grar g1 afg 3ma
T F 100m H g W &, 3R BT 3T &
W@HET@?‘IT%’,F?TW@TWETET@
q§m1 arell Fall (EDH&TWWQ}IW
W%ﬁ(Ez)?ﬁﬂ%"r@ﬂﬂT@?ﬁ

E.>>E
E:>>E

E,=E,, 5 U eI & v J& &
. & AT FATTSRY AT Jotel & %gr
ggTed Ser gl

> w0 DNE

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. E;>>E

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

T & #r duedl 5 A g e @
g 1 HHT gl I8 TeT e 38T W2
T gfd d f afa & gEd g1 e
3T 38T & AR frE afd & gadr adia

g 82
1. 1 mm/s 2. 5mm/s
3. 6mm/s 4, 10 mm/s



16.

17.

17.

18.

18.

19.

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

T B FT PR 18 x 24 &l 37 UH &Y
qAHR TMgell T FPAdH HEAT frden gl
fSad & dqur w7 frer off esa & A

TSI ST ST T
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
T gIREYTAA Jafas ddr @ e

ISTEY arel &1 H 3ofehl €T & 3TeTATE
T & fow 30 dldl & s &R 3 Hr
WAl H UH-UH ARH Ugel ST §l TR
g 9 dg T 40 Al & 9hg oI §,
IR Trar & & 398 & & g aar fr acar &
Aioepr &1 o1 SRR & UR G drar

AT e fohcel Sarr Sref?
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

T I god & UMY & HEG foeq H 37H
A & e fowgait & el Y@t & Sirsr
gl R A g oifed & aur Ber
& &Athell T T TARN?
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19.

20.

20.

-1

2

21 —1/4

1.2 2.
3. m—1/2 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?

m—1
2 2

T

1. --1 2.
3. m—1/2 4, 2n—1/4

Ster arermel 7 gy Sl STof gereata

3caffie AT & gAY g, 37 drelar H

AGT T AEET S Uiy AT &, g

HROT §

1. MY (STol Teledic) ST &l A
aree & del I ggE A el B

2. H3 dTell grIfAeY (STl JoA€dfd) drelr &
gol JHifFEsTel $T s HA g

3. gAY S ST gedfd Aoferdl &
fow oaed 3R @ g

4. TR (I Faeqfa) arelt # STgder
Terd e g

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.



21

21.

22.

22.

23.

23.

24,

24,

"7 \PART 'B'
. deem ot () & e W & R
3caierAT HOMO (highest occupied molecular

orbital) & LUMO (lowest unoccupied molecular

orbital) F SAFeIAS THAUT &l
1. i* > c*
3. o >0o*

2. T > n*
4, 1 —> o*

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. ™ —>oc*

3. 6 > o*

2. T—>w*
4, 1 > o*

trans-[Co(en),CI(A)]" & SI-379gcT &
feee aren I afg FeRes @ ar cis
3cdTE HT AT FgATH BT §, T AR

1. NO,- 2. NCS™
3. CIr 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. NOy 2. NCS™

3. CI 4. OH™

[XeFs]” & fow gcafid F NMR TdercHY
ARAT T T&AT, Teamsel & AT & [2Xe (I
= ¥5) T FgeIcl & = 26%]
1. ar

3. e

2. 3FRE

4. Tsh

The expected number of *F NMR spectral
lines, including satellites, for [XeFs]™ is
[Abundance of **Xe (I = %) = 26%]

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

[Hg]* & H-H-H 37&eY HIT H GeaiAd
A &

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°

11

25.

25.

26.

26.

27.

THeT  [Ruy(n>-Cp)o(CO)y(Ph.PCH,PPhy)] (18-
SolFeld [ATa FT 9Tl T §), & 39iedd
A oSt our ng-enq el S der
HAA: B
1. 0dur 1
3. 3dur1l

2. 2d4r1
4. 1dar2

The number of bridging ligand(s) and metal-
metal bond(s) present in the complex [Rua(n’-
Cp)2(CO),(Ph,PCH,PPh,)] (obeys 18-electron
rule), respectively, are
1. Oand 1

3.3and 1

2. 2and 1
4, 1and 2

fArfaf@a dger & IMes &1 MaFieRIoT

379EAT §
Me// Me
4
P\
Cl—Au—Au—=cClI

Y,
,,,__U /—
/

Me
1. 0 2.1
3.2 4, 3

The oxidation state of gold in the following

complex is
Me// Me
A 4
(P\
CI—Auk—ju—Cl
P.
Me\\\\\ \Me
1.0 2.1
3.2 4, 3

[PtCI,]*> & UodhleT & THAT &l & forash
fav aiftes &, ag &

1. ARSI 2. il
3. AIgFcllgedlsd 4. 198



27.

28.

28.

29.

29.

30.

30.

31.

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

1. norbornene
3. cyclohexene

2. ethylene
4. 1-butene

Athcliraies WA p’ foras for Faiftes

g, dE &
1. Br 2. CI
3. CN™ 4. F

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

[Cr(NH,)e]*" & Zelaciioleh TUacH H “Ege—
Ay, ToRATT Tfed grar & wereer

1. 650 nm WX 2. 450 nm ©X

3. 350 nm WX 4. 200 nm W

The “Eg— ‘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

FIeifeeh Tgead & 3R CO, & STerdrstel

#H, CO, &I YUH 3Al-AThdT gidl &

1. TeoliH & Hishd T & OH YT T,
dcaard Ses &l

2. UoollH & TfhT TIA & H,0 9,
dcaard Ses &l

3. Teolld & Tl T & Seh &
dcaRed OH 9 4|

4, TealTH & IihT TIA & oo &
deaRered H,0 I &

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,O

rfafar

+ -
HX@q) + H0q) = H30 gy *+ Xpg)
& T [X ] TS 8T 5§ X &
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31.

32.

32.

33.

33.

34.

1. oCI”
3. CI

2. F
4. NO,

For the reaction,

[ + -
HX@g) + H2Op == H3O g * X
the highest value of [X](x) , When X" is

1. OCI” 2. F
3. CI’ 4. NO,

d.c. QIeRIITAr & foT F@Er waT §

1. Eyp Olegdl oY fIo &

2. 91T A FoaCIS Th T Folagis ¢

3. HATd URT FATT & TE0T 4RT |

4. HHTHA URT Y WeTTd e quey
$T o JfRsar fagea & & 8l

The correct statement for d.c. polarography is

1. Ejp 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

=g BT fazewor # dgfea o §
(A = IR AEIETHIAT; ¢ = 7T Folard; o =

JHTEr ARG Wishdl &89; N = o8
URATILHT T HEAT; . = &721R)
1. i 2 ooNA
¢oN by
) 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 cNA
1. — 2.2
ooN A
A oN
. 4, =
AgpoN A

A faeele Afr (HesT &1 U 7g7
FIA B) B

1. 9ROT AT CAGHT Scholel TAFCIATT
2. ot fagigor XX gfadiTa Toecrfafd

3. TS FAdAd alecRIfATY

4. GHEYNAS oIl GegHT TIFCATT



34.

35.

35.

36.

36.

37.

O o
A B

37.

¢ Hn

13

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

38

Rubredoxin, 2-iron ferredoxin AT 4-iron
ferredoxin & ®nfcae Ul Afhd TUel H
3qRYT  3FEfdd  Ted  (TT  Towhlss)
URATUL3N BT HEAT & FHAT:

1. 0,214 2. 2,4d4r3

3. 0,4d4r2 4. 0,2d4r3

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
39
elfcaeh T AT 3T faegd arershdr &
U1 JEISES &
1. Nal 2. Cdl,
3. Lal, 4. Bily

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

2. Cdl,
4. Bils

rfaf@a AT 7 g C-H el &
fIT 3aeer AT FoT3iT T T FH ¢

§ )=+

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
o=

[>—H

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

38.

39.

. ratef@a It fr seeiaar &1 98 A
gl

o 0]
E? M
O o)
A B C

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

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

The correct order of the acidity for the
following compounds is

o O
E? M
O o)
A B C

1. B>C>A 2.C>B>A
3. B>A>C 4. C>A>B
. farafaf@a diffs & fov a8 Foa &
Me
Me

1. 3P foRYer § adur a®9oT PRI

2. Aiffen foReT & YT TFIUT M B

3. Jiff fRter & T sad aafAfa
C,-3&T gl

4, A AR § dUT gHH FATATT
ad 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

=



40.

40.

41.

41.

42.

14

rafaf@aa i & Afda g § 3. Tc=c —> Ogrgr
> 4, Ny — Mc=c
I >*Me 42. Molecular orbital interactions involved in the
Ph\‘ O f . . .
irst step of the following reaction is
1 9aEdg H. H
2. SETEAIRACIS :[ + Br—Br —— [

3. TAfeeaeius H H

1. mec=c = O*prar
Methyl groups in the following compound are 2. Ngr = O*cc
Ph o 3. Tc=c = Orar
\[ >\\Me 4, Ngy > Tc=c
pr 0 Me
1. homotopic 43, 4—§||+||¢|c»|éo1 & srgage A R geg

2. diasterotopic

3. enantiotopic
4. constitutionally heterotopic
Frafafaa diffe & for @ & =

TEIATHT H | FaIfed T8 €07 ¢
w 2 N7
4. N0
&/ 43. The major product formed in the dinitration of

4-bromotoluene is

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

4 T

=

44. TATHATIT Fr FrAtaf@d ofr

Arafa@a 3R F 97 ug H (Z = CF4/CH,/OCH,) & foIT &X f@adrenl & der
iAo 3nfPas wefwl f wd=afrardt § A &
NO, NO,
H H Br RN
:[ + Br—Br —— [ z Br z N )

HH Br 1. CFs>CHs; > OCHs

2. CF3>OCH; > CH,
L. Mozc = O*arar 3. OCHy> CF5 > CH,
2. Ng = G*c ¢ 4. CH;>OCHj;>CF;



44, The correct order of the rate constants for the
following series of reactions
(Z = CF3/CH3/OCHy) is

NO,
+  H-N —
z Br z N

1. CF;> CH; > OCH;,
2. CF;> 0OCH;3; > CHs;
3. OCH3;> CF; > CHj;
4, CH; > OCH; > CF;

45, SeolleT dUT VHCEesd & fAY0T &
'H NMR & HATT HAThT o & Udhd dred
A § dealiet : deleleseTse AeR 3T &
1. 11 2. 2:1
3. 1:2 4, 6:1

45. '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. 2:1
3. 12 4. 6:1

46. At ST 3314 AT 2126 cm™ W IR e
AT ¢, B ©
1. CHs(CH,),CH,SH
2. CH3(CH2)4CH2CEN
3. CH3(CH2)4CH2CEC'H
4, CH3(CH2)2CEC(CH2)2CH3

46. The compound which shows IR frequencies at
both 3314 and 2126 cm™ is
1. CH5(CH,),CH,SH
2. CH3(CH2)4CH2CEN
3. CH3(CH2)4CH2CEC'H
4, CH3(CH2)2CEC(CH2)2CH3

47. far=fai@d i & dei 3gead @

NMR & 3ufeua f@eatell $r T&ar g
Br
Br Br
Br
1. I 2. O
3. 316 4. qH
47. Number of signals present in the proton

decoupled *C NMR
following compound is

spectrum of the

15

Br
Br Br
Br
1. four 2. SiX
3. eight 4. ten

48. Trafar@a afafear 7 wafes Tars
IENECEEICR
AICI,

—_——

heat

@ O

48. The most stable product formed in the

following reaction is

Ao
- O
o %i;

frfaf@a sfafmr & ger 3c0e §

AICI,

2.

49.

O,

D"'OTBS

TBS = Si(CH3)st-C4Hg

i. (CH3),Culi
ii. H,O

1. 2.

HO )
"D..|0TBS \]\:%'OTBS

3. 4.
HO

0

T )ores

10TBS
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49. The major product in the following reaction is

(o)

) omes

TBS = Si(CHs),t-C4Hg

i. (CH3)ZCULI
ii. H,O

1. 2.

HO 0
'D..|OTBS f%"OTBS

51.

50. fwifaf@d sfafer &1 qea 3cug &

COCH, Zn/Cu, CHsl,

CO,CHj

.

OCH,

:

OMe

.

CO,CHj

.

50. The major product formed in the following
reaction is

COCH, Zn/Cu, CH,l,

ge

ol.

52.

CO,CHs

.

OCH,

.

OMe

g

4. CO,CHj

DNA 9H oA # VSallel & fRelatehd gat

& fav adr aifdraeror §

1. N(3) U& gIS3Ielel A=Y AR § 3%
C(6)NH, U gIS2Ieia e &Iar &l

2. N(1) Us gTe3IeteT 3Ty AT § 3R
C(6)NH, Ush gIS2Ieia 3TE=¢ &Iar &l

3. N(3) JUT C(6)NH, aI=il gI83Ielel Taey
DI

4. N(1) TAT C(6)NH, Gl gTS3IoTel 3TTaeer
DI

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

Teh 500 MHz TIFgIHTEY W) Afhd & Aiffs
# 'H NMR ®F¢H, TF aqsF G g,
ST oS, TAT 1759, 1753, 1747 dAT 1741
Hz W g I & fav qaafas gia (o)

T oA A (Hz) ©
1. 3.5ppm, 6 Hz 2. 3.5ppm, 12 Hz
3. 3.6 ppm, 6 Hz 4. 3.6 ppm, 12 Hz



52.

53.

53.

54.

54.

95.

55.

56

'H NMR spectrum of an organic compound
recorded on a 500 MHz spectrometer showed
a quartet with line positions at 1759, 1753,
1747, 1741 Hz. Chemical shift (3) and
coupling constant (Hz) of the quartet are

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

Wqﬁrgf?q?rmﬁé?ﬁmﬁ,a’rmam
AT 3137 fEual & HEFIUT T HR gl

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

TTHIUT FaT 49.8 k mol™ Fr v yfATHAT
F foIT 600 K gar 300 K ¥ & faadmet
(Keoo/Kago) T AT ofaTaT gl (R=831J

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, (kego/Ksno), is approximately
(R=8.3Jmol*K%
1. In (10)
3.10+e

2. 10
4. ¥

FEYEIO, HEY Cov(x,y) = (xy) — (xNy) ¥
UG & A, B dur ¢ T<ord [Fudw

& &I Cov(x,y) %]\FJE'?ITITWGIH
1. y = Ax?

2. y=Ax*+B

3. y=A4x+B

4, y=Ax*+Bx+C

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=A4x+B

4, y=Ax*+Bx+C

al AT YehoT FHPTd ool HT R H
s RiFT O gy &
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56.

57.

57.

58.

58.

59.

59.

1. & ol & 2. et gedt &
3. UR gedl & 4. 9Rg Jeal &

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

3. four circles 4. twelve circles

NH} T&UT HCO; & 3afeieh ITfareiierard shasr:
6x107*V-1s71@ar 5x 10" *V-1s~ 1§ NH}
TJAT HCO; & JTAIAATS & e

1. 0.545 YT 0.455

2. 0.455 72T 0.545

3. 0.090 @ 0.910

4. 0.910 2T 0.090

The ionic mobilities of NHS and HCO3 are
6 x10~*V=1s~1and 5x10~* V1571,
respectively. The transport numbers of NH;
and HCO3 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

Te fderaet e 0.008 M AICI,; T2T 0.005 M

KCIE, & 3maelr amaes &
1. 0.134 M
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. 0.053M

3. 0.106 M 4. 0.086 M

sp? GHhRd H&TH H & TH & fav &g
ST AT elel §

L W5 5, + ¥,

2. F¥os + EVop, + V0,

3. FVs + SVop, + V0,

4 FPos + g zap, + oy,

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

1 §1¢25 + §zf2px + §¢1zpy

2. \/_1511125 + ﬁlpzm + zgllijy
3. ?51/)25 + \/_?1/)2;;,, + T—61¢2py
4. TglpzS + ngprx + ﬁll)zz;y



60.

60.

61.

61.

62.

62.

63.

NMR T9eIfAfa & Heo 7 96 4T &

1. ¥ifas guehra & &1 v, e
AEATT & ALY HHAUT &l URT FA &
fow far Srar &1

2. eehel @i, T T TAfeR
YFIHIT &1 T ol Bl gl

3. Vfde Jaehrg &iF 1 T ue
HAEATHT & ALY HTEET FI Hed Icleel
A & fov Far rar g

4. Tfoeh geehrar &iF uer-Reust goae
IR T B

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 ST V W T Tad: ThA &I Jafe

H N R Ger gear g, 98 &

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

yeref A, B, C aar D & fau Befdg aw
AT 0.2, 0.5, 0.8 dar 1.2 bar g1 I+
SR Fedqudel AT IR & ag

Sei W gl Sl §, 9% ©
1. A 2. B
3. C 4. D
Triple point pressure of substances A, B, C
and D are 0.2, 05, 0.8 and 1.2 bar,
respectively. The substance which sublimes

under standard conditions on increasing
temperature is

1. A 2. B

3.C 4. D

THAVT HITAT-ITE; & TR NG TSHhr
o 2y e g, @

R
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63.

64.

64.

65.

65.

66.

66.

67.

1. Inkvs. T
3. ln(%) vs. %

2. In G) vs.T
4. Ink vs. %

According to the transition state theory, the
. —AH% .
plot with slope equal to is

1. Inkvs. T 2. In(3) vs.T
T

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

T T T
HhHAUT Sl gTSZIoTel TRATY] TIFH H ASHA
Aol &1 &, 9F &
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. 1s < 4p
3. 25 « 4s 4, 25 < 4p

3107 vt s, AAMARY dca &, a8 &
1. ufdele 2. Vel
3. deollel 4. 1,3-SgeTSTSeA

The molecule that possesses S, symmetry
element is

1. ethylene
3. benzene

2. allene
4. 1,3-butadiene

ClARATR OB & el HT AfAEIOT
g fase & axa &1 afg x? g &
ST §, 9 WEl YA §

1. 2x 9ol § 9UT 2 91 AITH ¢l

2. —2x 9 § JUT2 g faais T

3. 2x 9T & U1 —1 9o adis T

4., —2x 9T § U —1 9 ATTH gl

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 T W Th Adg Thed & T H @ W
iz ¥ 3N 100 cm? &FBA @ Th
ANASMTGS R a1 &1 IR 3HFe F AT FT
3IIEY TS &1 (A2 #) g



67.

68.

68.

69.

69.

2. 100
4. 200

1. 50
3. 150

When 1x10"°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 THEROT ([5] = KM%) ST 39TTeT
oo YR A A §, a8 '

1. Ear-3iad Aer Tgfa

2. 9R-3T AeR Tefa

3. IAAT-3NTT AR Tgla

4. z-3raa #ArerR Fefa

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

Aelr U & S JOTEH, HITT T geg &

ot & AdH T F et g 8, T

FHROT

1. Sl Ul & S5 A9 T TYeT geF I
3YET BT Bl Bl

2. XA FOl & ee 7 RwaArerar sftw
g &l

3. &ell HUll H HAT & N AT
3qATd, TY G Y AT HfH gl &

4. S FHUN H, T &1F HT IAAT &
I, TYel G HT 98T FHA glall g

Many properties of nanoparticles are

significantly different than the corresponding

bulk material due to

1. smaller band gap of nanoparticles
compared to bulk

2. higher heterogeneity of the nanoparticle
solutions

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

4. smaller ratio of surface area to volume of
the nanoparticles compared to the bulk
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70.

70.

71.

71.

72.

AFAfITEd &1 | e §

il A | BlciH B
i HFRT | o EESTCHS W
ii. $gfoieT | b. graAfe
iii. TR | c. Teolled
d. €133
e. TdfeT
1. i—a;ii-c;iii-e 2. i—e;ii-b;iii-a
3. i—d;ii-c;iii-a 4. i—e;ii-b;iii-d

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—e;ii-b;iii-a
3.i—d;ii-c;iii-a 4, i—e;ii-b;iii-d
T \PART 'C’

KCy & forr meafof@a saat w faar fifee
(A) T§ IHTIaRT T, (B) FEH IRMT R
T €, (C) 3T degc drefehdl Yhise H
3798T 3fere ¥ HEY Sook &

1. ATaTB 2. AdarcC

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

CCl, & S,Cl, &r 3@Afaar & FfAfear &
foRfaa g arer | 3curel # et #
¥ gT|

NH,CI (A), S4N4 (B), Sg (C), T&UT S3N4Cls (D).

1. A BT C 2. ABIaD

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



72.

73.

73.

74.

74.

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

NH4C| (A), S4N4 (B), Sg (C), and 83N3C|3 (D)
1. A,BandC 2. A,Band D

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

[Ce(NO5)4(OPPhy),] & fow et & &

A. 3T& T fderde &1 W1 Nar-arkah 8l

B. Ce &7 GHead HEAT &H &I

C. Ig U1q ¥ ToIeles 3T TUTA=cRoT GeATelr
gl

D. g Ffdeshrg Jehic &7 g

e 3l &
1. AdarB 2. AdarC
3. ABdarbD 4, B,Cdarb

For [Ce(NO3)4(OPPh3),], from the following

A. Its aqueous solution is yellow-orange in
colour

B. Coordination number of Ce is ten

C. It shows metal to ligand charge transfer

D. It is diamagnetic in nature

the correct answer is

1. Aand B

3. A, Band D

2. Aand C
4. B,Cand D

frfaf@a =t 1 a1l | faar fifew:

I: [Rh(CO),l,]” & CH,l IUT CO &T CH,COl &
3T aRader g e g

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

T aadr g

1 1aar na@er § 3R 11, 1 T TgsETHoT B

2. 13 Iy & 3R 11, | FT TISEHIOT 8T B

3. 198 & aur 11 rera B

4. 13T ST AT &1

Consider the following statements, I 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
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75.

75.

76.

76.

77.

77.

wrehe fauior & fau @l gaeafas qopar
_fer, & 2 mg *Po, (RS @fhaar 3100
faees s'mg™?) @I Th 1 g FHA fdeme #
Thfad # fear s@d @ 30 mg fagEd
HEhE HI TATT Ffhadr 3000 fagest s aig
TS| A A PO H % wHea §

1. 30 2. 6
3.9 4. 15

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,]* & faT Amafaf@d Fuet w =R
ffew

A. TE T §

B. 38 T, dA@AT ¥

C. g fasd a9 defg SanfAch e &
D. Tg I D,y TATATT goifar &

el 3R ©
1. ABdarcC 2. A, Cdarb
3. AdarD 4, AdIrB

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,y symmetry
The correct answer is

1. A, Band C
3. Aand D

2. A,Cand D
4, Aand B

[ReHg]* fr sanfAdT &

1. T Wé gad T giafen

2. U AT gFd G

3. e A JFd BEHAAdTET e
4. gl gfafadfas

The geometry of [ReHq]* is

1. monocapped square antiprism
2. monocapped cube

3. tricapped trigonal prism

4. heptagonal bipyramid



78.

78.

79.

Pls, PSCl; 2T [Sieeh d13sX & ALY AT
H, T 3cUlal H H Pyls TH gl Pgls &7
faerget 3raear & *P NMR ®agHA & gfas
(5 98) dUT Ueh Tk (5 102) SATAT &1 Pals Hr
TET T gl

|
|\P/| F|>
'\P/ \P/l ) '\P/_\P/'
|/ I/!
|
; NN

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 (6 98) and a triplet (8 102). The
correct structure of Psls is

[
|\ /I F|>

21

. I\P/P\\P/I ) |\P/_\P/|
|/ l/!
|
I /P I
N I~ /F‘\F,/I 4. \P/ \P/\l I
- N |

Hicld AT B H T 3] dU 3% &d
AT & qurest Ru §) dlad AFTB &
ary Fae fifse

HIAH A HTAA B
(@) Cl, () gier 37
(b) Se (i) rFaeIel 3rFEd
(c) CH3;CO,H (iii) 3mg:n;|-q-m;|-o
(d) Urea (iv) e 3rages qar
HHATATA
el Ao 8

L (a) - (i); (b) — (ii); (¢) — (iii); (d) - (iv)
2. (a) = (ii); (b) — (iii); (c) — (iv); (d) — (i)
3. (a) — (iii); (b) — (iv); (c) — (); (d) — (i)
4. (a) = (iv); (b) - (iii); (c) — (ii); (d) - (7)

79.

80.

80.

81.

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

(@) Cl, (i) Weak acid

(b) Sg (i) Strong acid

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

(d) Urea (iv) Solvolysis and
disproportionation

The correct match is
1. (@) — (i); (b) — (ii); (c) — (iii); (d) — (iv)

2. (a) - (ii); (b) — (iii); (c) — (iv); (d) — (i)

3. (a) — (iii); (b) — (iv); (¢) - (i); (d) — (ii)

4. (@) — (iv); (b) — (iii); (c) — (ii); (d) — (i)
Mn(I1), Cr(111) AT Cu(ll) & 3TSCHeThIT Tarar
Tpoll & foT T fAelds raear g
Udlh & e
1. *H, ‘Faar D
3. ?H,’Haur D

2. %S, *Faar D
4. 5 ‘Fgar’p

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

1. °H,*Fand °D 2. °S,“Fand D
3. H,’Hand D 4. °S,*Fand °P

. fFafofea SR 7 &

A. UohleT &7 SUTFHISHIOT

B. srs31er f3gmsad ifRfhar

C. UsaIgfher3iierss &l fSaifarrss-
fFer3ierss # aRade

D. Fefase FaEeel H 1,2-FreeT fAve

ST HE-UeollsH B, 3aRT Wicaifed &d &, 98 &
1. ATUTB 2.B,CaATD
3.A, BaUTD 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, BandC



82.

82.

83.

83.

FITH A HI AST FT FIerd B &1 3T Al &
GriGECIIELY

Fad A FTaH B

@ | Freaterarsst | () | cis-[PA(NH3),Cl,]

®) | crrerarafae | () Reds w=h B

© | oRfest () | serreret

TATATROT

) | wRfFar | (V) | 3mRe aRaea
V) | 3mRe Fargor
(Vi) | sprafeafeer

T 3ccR &

L. (a)-(i), (0)-(ii), (¢)-(v), (d)-(iv)
2. (@)~(ii), (b)iii), (¢)-(iv), (d)-(})
3. (@)-(ii), ()i}, (c)-(v), (e)-(vi)
4. (@)-(i), (0)-(v), (©)-(vi), (d)-(ii)

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

Column A Column B
(a) | Metallothioneins | (i) | cis-
[PA(NH;).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. (a)-(ii), (b)-(iii), (c)-(v), (d)-(iv)
2. (a)-(ii), (0)-(iii), (c)-(iv), (d)-(i)
3. (a)-(ii), (b)-(iii), (c)-(v), (d)-(vi)
4. (a)-(iii), (b)-(v), (c)-(vi), (d)-(ii)

[Co(NHy)sCII** & T OH™ 3eIRa Sy1 Hg7afr
e fopar Afer &, 3fAfFar & gy g &

gred gl dTell T4t g/g
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)]* haer

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(NHs3)s(OH)]* + CI”

2. [CO(NH;;);;(NHz)CI]Jr + H,0O

3. [Co(NH3)s(NH)]** + CI-

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

22

84. FrIH X ahr Tl &1 fAdeT sread Y 7 fow

84.

85.

3eTeh IUTUAT F HITT

FIH X HTH Y
D] dma 0 | smerar dgeey
Mn, Fel&cY
Q) | safa@sar | () | gfagecrer
TrallgH grefenyor
®3) | IMn(H0)el™ | (iil) | serrera: s
Solaclfach HhaoT
@ | [Cr(HO)™ | (V) | gosd Touet FITE
HshAT
V) | gfoaseistar TdgaT
e 3R &

L (i), 2)-(). (3)-(v), (4)-ii)

2. (U-iii), (), (3)-(iv). @)}
3. (1)-(v), @), B)-(iv), (4)-(iD)
4. (L)), (-G, 3)-(iv), (4)-(v)

Match the species in column X with their
roperties in column Y
Column X | Column Y
Heme A (i) | oxo-bridged
Mn, cluster
(ii) | tetragonal
(iii)

D)
(2)
3)

water split-
ing enzyme
[Mn(H,0)s]**

elongation
predominantly
n—n*
electronic
transitions
d—d spin-
forbidden
transitions
tetragonal
compression

(4) | [Cr(H0)e]™" | (iv)

(v)

The correct answer is

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

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

IMSHTCAT HEIAT &F TR TSI T Hel
HAT S [Cos(CO)y] A Co(CO); & HfaraTia
T Fhll 8, T6 ©

1. CH, BH 2T Mn(CO)s

2. P, CH T Ni(n°-CsHs)

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

4. BH, SiCH, TP
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85. According to isolobal analogy, the right set of 89. faraAtaraa 3fHfRar & 3cug AR
fragments that might replace Co(CO); in

[Co4(CO)12] is
1. CH, BH and Mn(CO)s @ >—< ?
+ CDH + A

2. P, CH and Ni(n°>-CsHs)

Co—
3. Fe(CO)s, CH, and SiCH; e ifCDCDs & P
4. BH, SiCH; and P ’ !

86. Wade’s & Al & 3TAR [Co(n’-CsHs)B,sHe] 1. D,C=—CD, 2. D3C—CDy
aur [Mn(n*BsHg)(CO),] & faw @@ &Xer CD3 3. H,C—CD,
AR Bl
1. closo T nido 89. Product A in the following reaction is
2. nido dYUT arachno "

H
3. closo dT arachno > ?
. . H H + CDH + A
4. nido AT nido Comn M oco
Me3P/\ CD3 H \/ PMe3
CD,4 H

86. According to Wade’s rules, the correct o
structural types of [Co(n>-CsHs)BsHs] and
[Mn(n*-BsHg)(CO).] are 1. D,C=CD, 2. D3C—CD;s
1. closo and nido -

2. nido and arachno 3. /CPs 4 HC==CD;,
3. closo and arachno
4. nido and nido
90. Fe(CO)s I 1,3-5gersiss & HAfshar, B aar &

87. [RheC(CO)ws]” & T &ér Samfareh & S HNMR # @ fearer geffar §1 B & HC
1. 3Chelsh # AR c & § S 39 'H NMR & TR
A EECIRRENEE Reeter gafar &1 Afw c§

3. REAAET NS
4. Th A& JFT g9 A | oc c|:|
1. OC
2- - \ / 2 Fe_>

87. The correct geometry of [RhgC(CO)15]° is / , \ oc” |
1. octahedron co
2. pentagonal pyramid H
3. trigonal prism oc | oc

. 3. ~ / 4 ~ >
4. d d -
monocapped square pyrami /, \ OC/Te

88. arachno &IXeT, B4H;o T NMe; & @1y 3ifafsrar «
¥ foxfad sffasr seume ere 90. Treatment of Fe(CO)s with 1,3-butadiene gives
1. [BHs:NMes] T [BsH-NMeg] B that shows two signals in its 'H NMR
2. [BH»(NMes),]'[BsHs] spectrum. B on treatment with HCI yields C
3. [B4Hio-NMes] which shows four signals in its 'H NMR
4. [B4Hi-NMes] T [BHy(NMes),] [BsHs] spectrum. The compound C is

Cl

88. The final product(s) of the reaction of arachno oc ocC
borane, B,H;, with NMes is/are L ~ | < 2. \||:e_>
1. [BHs-NMey] and [BsH;-NMey] e l ¢’ !

2. [BHy(NMes),] [BsHs]™

3. [B4H10'NMe3] H

4. [B4H;1-NMe;] and [BH,(NMe3),] [BsHs] 3. OC\| / 4. OC\||:e_>
/, \/ OC/l



91.

[Ru(NHz)e** + [Fe(H20)el**

91.

[Ru(NH3)** + [Fe(H,0)el**

92.

92.

93.

93.
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frafaf@a Eew sfafra e e g
f&ir K=2.0x10°%, &

[Ru(NHg)l** + [Fe(H,0)el**
A RS dAT A 7 T [faAaT X
HHAT: 5.0 M s TqAT4.0 x 10°M s &1

AR & AT X Fgaie (M st § oererer

1. 3.16 x 10° 2. 20x10°
3. 6.32x 10° 4, 3.16 x 10*

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

[Ru(NH3)e** + [Fe(H,0)sl**

the self exchange rates for oxidant and
reductant are 5.0 Ms ™ 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 relied Hhol & T TEY HYUA ¢

. W& & e A Ghic ST &ar Bl
. I 3T T HaEdT A gl g

. U1 TS aU & e 3Eeansi &7 g &
CO fomres FFar &1 HfER = £l

A W N P

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& 3T faoad fGad esafida vHlaT (A),
A AT (B) dur Af¥a 0AA  (C)
(T & pk, & SAA: 9.8, 10.8 TAT 10.6) &,
N gAd R_fAdT Fred | o &an sa %

pH >7 & d¢d YauTaT § &TTelel &l & ¢
1. A<C<B 2. BKC<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

94.

94.

95.

95.

96.

Hhel A& NH Werl &I SFOT 380 EPR
TIFCH I TATTAd =Taf Har gl EPR [I(**Cu) =
3/2) TFeH H gcanlRia AfageH omgar
e §

o o}
63Cu
_N/ \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 ( ‘\/N_
H H
A

g widfsw, fduwes  dur  BEded
BadAeareT oA (@deer @ del W) A7
ol woren fT & §
1. 8,20 14
3. 10, 12 T 14

2. 8,20d4r 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

F,C(Br)-C(Br)Cl, I 9 GT f&aw E&9uil &1
fHOT AT X, 38F  F NMR TaeH H -120
°C 9T olrSelt fr JEAT B

Br Br Br
Ck@Cl BK@CI CI@Br
F F F F F F
Br Cl Cl

2. ar
4. 9

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

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

97. 3iffiFdas A BE 3cUel C, Dt & faw @gr

YA §
OSO,Ph OH
0 /OM
A C
H,0
o~ o~
PhOgSOM HOM
B D
1. AA CAaar g 3R BA D
2. A9 DfAear g ik BE C
3. A @urB, C 3R D & AT #AEE &9 &1
4. AR BE D AT gl

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

0S0,Ph OH
/OM /OM
A c
o~ o~
PhOgSOM HOM
B D

1. Agives C and B gives D

2. Agives D and B gives C

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

98. Fwmfafad sfafka # R Jea a0 &

@/O\/O\ i. t-BuLi
NT ii. ICH,CH,CI

1 Cl
AN O O-
»
N
2 AN OO
»w
Cl N
3. I
AN OO~
»
N
4 N 0._ 0,
»
I N

98. The major product formed in the following

reaction is
(j/o\/o\ i. t-BuLi
| N ii. ICH,CH,CI
1. Cl
AN O\/O\
| ~
N
2. OO
Y
ClI” °N
3. |
AN O\/O\
»

N
4, /(j/ovo\
»
I~ >N
99. fF=fafaa sl & e gea 5o §

/[
N* |
oo 1 LD
©/ 1. S , NaOMe
@CHO
2. ™0

1 OH /\
@)

O
2 O /\
O

OH



3 O T
O

O
4 OH T
O

OH

99. The major product formed in the following

reaction is
/o
N* |
ps,
©/CH0 1. s ,NaOMe
WCHO
2.0
. OH / N
! (@]
o)
2 i [ )
! (@]
OH
3 i [
' O
O
' (@]
OH

100. A o RAFfAT@T T 3 gofdr &,

qE T

'"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,
1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm

N(CHj3),
L o CO,CH3
(H5C),N X CO,CH;
2. \©/\/
(@]
3, o~ CHs
|
CH
H,CO 3

26

100. The compound that exhibits following spectral
data is
'"HNMR: 5 8.0 (d, J=12.3Hz, 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

N(CHj),

1 ©/\VCOZCH3
(H3C)2N \©/\/00ch3
2.

(@)
|
HsCO CHs
(@)
|
H,CO CHs

101. PEfaf@d 3f@fhar & geg 300 §

Ph
&Ph
N\
5-O
/

O
\)K% BH
OH
L W
, by Re face attack
H

2. HO,

\)\% , by Re face attack
3. HO,

\)\F, by Si face attack

OH

¢ W
, by Si face attack

(Face attack = eleh 31TShHUT)



101. The major product in the following reaction is

Ph
Ph
N

o) B-©O

/
BH3
OH
, by Re face attack
2. H
, by Re face attack

H
’ W
, by Si face attack

4, OH

, by Si face attack

102. Prafafad sfafe # fRRa g7 a0 €

OAc
1. PBr3, Hzo
AcO @) 2. Zn, AcOH
AcO 3. NIS, CH;0H
ACOOAC . ’ 3

NIS: N-iodosuccinimide

1. I

O
AcO
AC&/ OMe

AcO
2. OAc

AcO
AcO

IS

OCH;

AcO -
AcO

AcO
AcO

i

ACOOMe
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102.The major product formed in the following

reaction is
OAc
1. PBr3, Hzo
AcO (0] 2.7Zn, AcOH
AcO NIS, CH;OH
AcOgpe  3-NIS, CHs

NIS: N-iodosuccinimide

1. |
(o]
Aﬁ\(g&/om
AcO
2 OAc
|
AcO Q
AcO
OCH,
3. AcO OCHj3
AcO O
AcO
|
4, |
AcO &
AcO
ACOOMe

103. farfaf@d sifafear & ffRa gea 3cure &

H5CS
i. CHsl
o ii. t-BuOK
H;CS H;CS
1. : ! : 2.
07 - o
H5;CS
3. 4,
(e}
O

103. The major product formed in the following

reaction is
H,CS
i. CHsl
o ii. t-BuOK
H,CS H,CS
1. 2.
(0] 7z (0]
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H,CS

104. Pifaf@a sfafmr & RRa aeg 3o §

ol PCys
JRu=\ CoHs0,C  CO,CH
CI” | 2M15VY2 225
= CO,CyHs
CaHsOC |
. COCaMs o,
1 A= \)O<COZCZH5 B= M2fs-2 CO,CoHs
: CO,CoHs
CHsOC
. CO,CoHs CHOC
0 A7 \/E><00202H5 B= e CO,CzHs
CO,CoHs
CO,CoHs
CO,CoHs
CoHs0,C “CO,CHs
H
CO,CoHs
CO,C,H5
CoHs0,C7  YCOLCHs

104. The major product formed in the following

reaction is
C|/.£ vs
» RU=\ C,H50,C CO,C,H
Cl 252 225
Sy Pl =T
= CO,CHs
CO,C,H GO |,
= 2275 = CyH50,C,
A Qi><cozczw5 B= M2Ns-2 COLCoHs
1. CO,C,Hs
CHsOL
B COCoHs . choc
2 A= VE><COZCZH5 B= ~2rs2 CO,C,Hs
: CO,CoHs
CO,C,Hs
3. A= I;E><00202H5 COLC,Hs
CO,C,Hs

CoHs0,C “CO,CoHs
CO,CoHs
4, a- EE><C°2C2H5 COLCHs

CO,CoHs
CyH50,C CO,CoHs

105. fAFAff@a TOaRoT & AU 3@t &1 Far

el NS S

i KzCOg, il. HCECCOCHg, iii. Brz, iv. NaBH4
i NaBH4, ii. HC=CCOCHj5, iii. Brz, iv. K2C03
i. HC=CCOCH3, ii. K,COyg, iii. Bry, iv. NaBH,
i Brz, ii. HC=CCOCHjs;, iii. K2CO3, iv. NaBH4

105. Correct sequence of reagents for the following

conversion is

PO E

Br Br

N~g"  oH

i. KoCOs, ii. HC=CCOCHS;, iii. Br,, iv. NaBH,
i NaBH4, 1. HC=CCOCHj3;, iii. Brz, iv. K2C03
i. HC=CCOCHj, ii. K,COsg, iii. Bry, iv. NaBH,
i. Brg, 1. HC=CCOCHjs;, iii. KzCOg, iv. NaBH,

106. feeAfat@a sifafsar 1 fgeg 3cure B

\\ //

(r\/\/ \r N TESO NaHMDS
T e
OHC

TES: Triethylsilyl

OMe
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106. The major product in the following reaction is S
OZN@\N@ > OZNOO—N Y (1)
(0]

| - TESO NaHMDS 8
© PH \/j\/ H‘@*\N@ > H@O_N< : @
OMe TES: Triethylsilyl O,N O,N
OTs H,O OH 5
: N OTES ®)
1 | (—) 7/ /
H H
OTs H,0 OH A
OTES “
5 7 7
1.1>2and3>4 2.2>1and3>4
3.2>1and4>3 4, 1>2and4>3
3 108. faF=fafad sifafear & fafd fe 3cure &
' 1. L-proline
acetone
\rCHO DMSO
2. Me4,NBH(OACc);
AcOH, CH5CN, -40 °C
1. 2.
4, z
OH OH OH OH
OMe ? /k/\( ' M
SH OH SH OH

107. AT IR fAfRamst & fav

HfARATHT 1 a¥ e g oxafda g, 108. The major product formed in the following

TG reaction is
i 1. L-proline
S acetone
OZN@\,{@ > OZNQO—N > (1) CHO DMSO
Y 2. Me,NBH(OAC);

Q -, _ AcOH, CH4CN, -40 °C
H@N® H@O N ) @

OTs H,O OH y
(3) =
OH OH OH OH
7 / 3. 4, )\/\/
H H
OTs H,0 OH = z :
4) OH OH OH OH
4 4
109. rafaf@d TaaRer # gFAfad WasFas
1. 1>2and3>4 2.2>1and3>4 IfRTHATIN T TE FH §
3.2>1and4>3 4, 1>2and4>3
1. SeO, (cat.)

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



1. (i) 3o fRfRET, (i) [2,3]-ReaAcis Rive,
(iii) [3,3]- FeATUe RAIve

2. (i) &1 f&feRa, (i) [3,3]- e Rive,
(iii) [1,3]- FeATCUe RQIve

3. (i) [2,3]- Rvameite Rive, (i) 3 AR,
(iii) [1,3]- F@eaATCtUe RQIve

4. (i) [1,3]- Teaas R, (i) [2,3]-
Reameifte fRve, (iii) [3,3]- Beaias
e

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

O/\CHO

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

1. SeO, (cat.)
t-BuOOH

2.PCC

X

110. RFAff@d TOaRor # ALgadl S 3cae &dr

¢, I8 &l
@ OCHj
: oi CHs

H H
1. OCH; 2 OCH,4
H TI(NOs),
H

TI(NO3),

TI(NO5)s
CH;OH

H

3. [/ 4. OCH
TI(NO3), %NOZ 3

H

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

@ OCHj3
: OCHs

TI(NO5)s
CH;OH

30

H H
OCHs OCHj
1. H 2. TI(NO3),

TI(NO3), H
H

#\ oo

3 [T oy, f ONO,

111. Pefaf@a wf@afFar & 3cue &
[*- gFEee Rfeed FEe gedr 8]

*

BF3OEt2
N\ OH
N
H
1.
A\
N
H
2.
\
l}j *
H
3. *
N \
H H
4,
A\ + A\
N N
H H

111. Product(s) of the following reaction is (are)
[*- indicates isotopically labelled carbon]
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1. 112. The major product formed in the following
* reaction is

OMe ZnCl,

Pd,(dba)s
NH MeO B . @ PPh,
Br” N7 N Mez N“>L o THF it
2. o]
\ [dba = dibenzylidene acetone]

[Tj *
H 1. OMe
3 *
O . Q)
N \
H H
2.
4
N N
H H
3 | AN
y N
112, frafaf@a sifafear #F AT 7eg 30 & 7
MeO
5% ®
a
" B s PPhy Br” N7 Ny Me:
Br NT NMe, NT L THF, rt 0]
O
4,

[dba = dibenzylidene acetone]

1.
2. 113. faeafatad sifafsear & o geuz scue
1. TMSCN, Znl, (cat.)
2.i.LDA, THF,-78 °C to rt
ii. i-Pr-1
PhCHO
3. 3.i. H*, Hy,0
ii. ag. NaOH
1 OTMS 2. OH
Ph/K( Ph/K(
3 AN 4, (e}
. Ph/\(

A
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113. The major product formed in the following
reaction is ii. © + H,S0, Q. yfafes
1. TMSCN, Znl, (cat.) H
2.i.LDA, THF, -78 °C to rt heat
i i-Pr-| ii. — R. 3T00A TSR
PhCHO
3.i. H*, H,0 H

ii. aq. NaOH ﬁ
1. OTMS 2 OH o
)\( )\( . O‘ v S. gEARARS
Ph O

Ph

3. PhA\( 4. o)
Ci—P,ii—S, Qi —R,iv-0Q
Ph i—P,ii—R,iii—Q,iv—S
i-Q,ii—R,iii—S,iv—P
i—S,ii—Q,iii—R,iv—P

NS

114. A = 2¢ ¢ 115. Correct match for the products of the reactions in

1. Hg(OAc), Column A with the properties in Column B is
AN 2. NaBr
NHCbz 3. 0,5, NaBH, Column A Column B

. + 2K —— .
1. /(j'\\OH 2. /(j i © P. aromatic
N N

Q. antiaromatic

heat
Cbz Cbz iii. BLLLE R. non-aromatic
114. The major product formed in the following H
reaction is “
1. Hg(OAc), C‘ . oK
AN 2. NaBr iv. O S. homoaromatic
NHCbz 3. 02, NaBH4
wOH 1. i—P,ii—S,iii-R,iv—Q
1. 2. 2.i—P,ii—R,iii—Q,iv—S
N N 3.i-Q,ii—R,iii—S,iv—P
Cbz Cbz 4, i-S,ii—Q,iii—-R,iv-P
3. \ 4, /O OH ' '
\ N 116.famfaf@a sfafear & o wRfAs it AR
(|3bz CI)bz
A CH;C(OEt), EtO,C
115. srerd A Fr fATHATINT & Icarel Fr Frerd B cat. CHﬁCljoOzH BnO\/\)\
. q ea
# o aoraAt & @Y Ao &
1 OH 2. OH

FAH A FIH B BnO._ A Bno._ L _~_
i + 2K —— PR 3 ' 4 OH
BnO P BnO\/'\/\
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116. The correct starting compound A in the 118. PFafaf@a sfafear § _RT 7&g 3c0g §
following reaction is >

CH;C(OEt)s EtO,C

cat. CH3;CH,CO,H Bno\/\)\
heat

OH

OH
1. Bro_~ AL 2 Bo L _~_

OH OH
3. BnO\/k) 4 BHOM
117. Teafaf@a sfafear 7 faefea 7o e &

/N
&

A

NaNO,-HCI
NH2 pH =5-6 118. The major product formed in the following
reaction is
N N
</\ \ /B
N)\N N/(N)

I 2.

o

R N\
g . g
Cl

o

117. The major product formed in the following
reaction is

[N 119, Prafafaa sfafrar # fRfa gea 3cg ¢
N» NaNO,-HCI

NH H*
@/ 2 pH =5-6 O ——

L . D ' )jf : iﬁ
N (0] O
@ \© 3, \}/\/ 4, X\/
OH
L3 . 0D

3.

Z=



119. The major product formed in the following
reaction is

H+
0]
1. 2. i//
O O
3. 4,
OH

120. Peafafad sfafear # T gea e §

OMe

Cl Cl

o) OMe
OO /©/ °© ©
Ph %3 o
OAC NC CN (Tequiv)
CH2C|2-H20

OMe
O ;
ﬁ
OH
(0]
OAc

OMe
1.

Ph~ O
OMe
2.

(@]
HO/&S/
(@]

OMe

OMe
OMe
20 o
Q o
OAc

34

3 PhAOﬁo

o

OMe

OAc

O

OMe
éi g C
Ph HO

OAc

120. The major product formed in the following

reaction is

OMe

Cl Cl

0 OMe
PR 3 0

OMe

NC CN (1 equiv)
CH,Cly-H,0

OMe
O
0
1 P00 O, OH
' OAc

OMe
@]

OMe

OMe

: &i
HO
o (@)
OAc



121.

121.

122.

122.

123.

123.

OMe
OMe

euer-3mide goasr &1 3ufeufa & gregiere
AT # Afd & v f@gdien gl

1.1 2.8
3. I+s 4. 1 -5

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

1.1 2.8

3. I+s 4.1 -s

Z =5dU 33T ~—13.6eV & Udh Zolacisl
3NOas AT & TR & fov nfaea

TS 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 o JEHFT T Bl By =
Ap, & T A @, ar ¢ o qaTARA g
Kl

1. AgfEdr &

2. Agfa gf@ T &

3. At &

4. APE N V@h dFR+ &

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

1. A is hermitian

2. A is anti-hermitian
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124,

124.

125.

125.

126.

3. Ais unitary
4. Ais any linear operator

R ¢, FT & AT HT FeeIad 3aqar W
&NST Vo @ gUH FIE AT @Y e, wred

adr & afFg Pem & g [AEaad
AEAT Foll E, &1, aF St AT Fer gt
CEE

l. 620 2. ¢g = E,

3. € + € £ E 4. €y + €, =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.e20 2. €g =2 E,

3. 6p + 64 < E 4. €y + €, = E

gISgiolel 307 T 3cdfold 3aedr b %) &
R 'fHAEd "9 [1o,(1)10,(2) —
10,(2)10,(1)] & AU &l 1o, TAUT 1o,
F LCAO—MO WOR &I, 1s-30as 3nfacar
& Ul H AT ¥, 9% ey ¢ da & &
3H I Boled H

1. shad 3AfAF 9T &l

2. had TgHAeTHh AT gl

3. IS dUT TgadIoteh Glell 9T &l

4. F 3afas #ET § AR T & ggEae AT
gl

The spatial part of an excited state b 3%} of
hydrogen molecule is proportional to
[1o,(1)10,(2) — 104(2)10,(1)].  Using
LCAO — MO expansion of 1, 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

IS 307 & TH 3cdiold  Foldeliolh
forarg & T 3Taaw MPas nfdea &
[17,] [30,]1 3T & 3E Sadciie®
foeara & fow genfaa 3nfPas ug gdis &
1. 'm 2. 3%

3. 1A 4. 'y



126.

127.

127.

128.

128.

129.

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

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

1. 'm 2. 32
3. 1A 4. 'y
H,0 307 # fooics 3raear & B, @AfAfd

Fr Icafod 3aEaT F solaciield HhHAU]

CZv | E CZ Oy 0-1;

Ay 1 1 1 1 z,z%,x2%,y?
A, 1 1 -1 -1 xy
B; 1 -1 1 -1 X, XZ
B, 1 -1 -1 1 V,yZ

1. 3feTHd Tl B

2. x gdUT & ATY A gl

3. ygaul & Y AT &l

4. z AUl & AY IFAT gl

For H,0 molecule, the electronic transition

from the ground state to an excited state of B;
symmetry is

Cow | EC 0, o
Ay 1 1 1 1 zz%x2%y?
A, 1 1 -1 -1 xy
B, 1 -1 1 - X, XZ
B, 1 -1 -1 1 Y, Yz

1. not allowed

2. allowed with x polarisation

3. allowed with y polarisation

4. allowed with z polarisation

dhael YT AU F Heg FAMAT foig aegh

& 7A Bl

1. Cpp, Deopy 2. Cgy, Cap

3. Dy, Ty 4. Chp) Coy

The pair of symmetry point groups that are

associated with only polar molecules is

1. Cyp» Doopy 2. C3p, Cop

3. Dy, Ty 4. Cypy, Cony

HBr & v guies g qur #Aifas aee

3mgfed ARl 10 cm™! dUT2000 cm™* €1 DBr
& T sooh 3TET AT & ofaTstaT

1. 20 cm™1 dUT 2000 cm™?

2. 10cm™1dAUT 1410 cm™?

3. 5cm™1 dUT 2000 cm™?

4, 5cm™1dAT 1410 cm™?

36

129.

130.

130.

131.

131.

132.

132.

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

1. 20 cm™1 and 2000 cm™?

2. 10cm™t and 1410 cm™*!

3. 5cm~tand 2000 cm™?!

4, 5cm~tand 1410 cm™?

fAFfaf@d & & 397 St &l, Argshida qur
qoiel =T |fshar 8, a8 ¢

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,

T 200 MHz NMR TIFgHIey & Th 30T ar
gfas S 2 ppm @RT gUS §, gter &1 9fEd
oA fAgdie 10 Hz 81 31 & f@earel &
ALY 3R d oA« fagdies 600 MHz
TUFCIHATEY W BT, e

1. 600 Hz YT 30 Hz

2. 1200 Hz @7 30 Hz

3. 600 Hz TT 10 Hz

4. 1200 Hz qAT 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

P(V —b) =RT &l bdWR W= §, I &
Teh Al & T qEar $Hr FHAHIor A

O0H
‘s‘l (E)TWW%
V—b 2. b
0 4.%+b

w =

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 (a—H) is

oP)T
1. V-b 2. b
3.0

4.5 4 p
P



133. T& %H HHAUT H AT H qRad L 8l
$HY & Ig sy @ @ed § & Ba
AT &1 AFIOT HAT &

1 2,

P P
T T

3 4.

P P
T T

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

1 2,

P P
T T

3 4.

P P
T T

134. 31 sqeae (37) o =R &, % &
=5, 2.~ (%),
3 - (%), 4+ =),
134. The partial derivative (S—IT/)Pis equal to
L =), 2. - (%),
3 - (%), 4= (),

135. I T A9 Weld & Foid, 9 dg Ush
sEg R gedhm & (B) & WY a;w
foulla @f@a gar §, FAM  —hyB,/2 qU
+hyB,/2, 8, 9 W= & gahrg &F & @Y
aar AT 3raear # Ao $r aRkednsit &
3T &

1. e_hyBZ/4kBT
3. eh]/Bz/ZkBT

2. e—hsz/ZkBT
4. ohvBz/kpT

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

37

136.

136.

137.

137.

—hyB,/4kgT
—hyB,/2kgT
hyBy/2kgT
e hyB,/kgT

l. e
2. e
3. e
4,

TH AT eiford e Fol TRT & IFR
AT §, FoT AR FT AA kpT & SR &
qur fardad e e F B, % v

AT BeleT gl

l 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
l.e

3. e/(e—1)

2.1/(e—1)
4. 1/(e+1)

s JAfAfRIT Feafaf@a wafds gef O
IR &

k

A + B = 2C (Fast)
k
ky

A+C ——» D (Slow)

(Fast = dtdT; Slow = #g)
AT AT f ¢ W TR g HiedAdhes
A Fhd §1 A B Fleadl GFN A W D
3cUTGsT @ &Y §¢ Saal

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

1. 231?|T
3. 89T
9

2. 49
4. 2V2 9

A reaction goes through the following
elementary steps

k

A+B 2C (Fast)
k.
ko

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])

2. 4 times
4. 2+/2 times

1. 2 times
3. 8times



138.

138.

139.

139.

3 3caRa fAfwar fr seia Jewa & X

S8 aT FHAIAIOT T ITEIOT HICH &, TE &

r = k[X*][Y*>7][H*]
16 mol L1 AU 4 mol L™ 3T THLY WX &I
AT HAA ke TA k, & SR Fhel
fadies (B = 0.51) %tﬁ::ﬁrln"‘*ﬁ 3

k1

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 :—4 in terms of Debye-Hiickel
16

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

2. 8B
4. 12B

Hyeedle & HJdR &l JHTAfharsit

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

& T FAW AT R qd TR 0T,
FATHAT 2 (A,) TUTL(Ay), & T HT AT

()2

Tdrefier gefa (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@)+ Y(9) —Z(g9) 1)
M(g) + N(g) — P(9), 2

according to the collision theory, the ratio of
squares of pre-exponential factors of reactions
2 (Ap) 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. 5/5

3. 5/3 4. 3/5
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140. T 3fedideld oaur (1:1) (MW =200 g mol™) &
25°C W HJed Stely fafee aur sl &r
faferse arehdrd &AL 1.5 x 10° ohm™ dm™
Jqr 15x10°ohm* dm* §l 3O YT TH
ROMAA HT Il ATelhcd IIRTAT TeJcAT
9T HAU: 0.485 AT 1.0 ohm™ dm? mol™, &l
AGUT T 25°C R oIl | fFergar (gL' #A) &

1. 1x10°°
2. 1x10°
3. 2x10"
4. 2x107*

140. 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™"

141, f&ar aram §

(i) Zn+4NH; — Zn(NH3)3* +2e, E°=1.03V
(i) Zn — Zn2* + 2e, E®=0.763V

141.

el Zn(NHy)i* & e fageer faadrs &

emsrar (22225 = 0,0591)
1. 1x10° 2. 1x107
3. 1x10° 4. 1% 10%?
Given
(i) Zn+4NH; — Zn(NH3)3t +
2e, E°=1.03V
(i) Zn — Zn?** +2e, E°=0.763V

the formation constant of the complex
Zn(NH3)%* is approximately

(2.303RT — 0.0591)
1. 1x10° 2. 1x107
3. 1x10° 4. 1x 1012



142.

142.

143.

143.

144,

o 7 AT Ssf@adethe &1 AleR ATeAHhdT
(A) & &6 Fgar (¢) F 3ING & Jeamd
& 59 yeR &1 §, a8 &

A\
AR AN

The molar conductivity (A) vs. concentration
(c) plot of sodium dodecylsulfate in water is
expected to look like

1. 2.
Av A/\
C (&
3. 4,
A\
C C

TH 38 & X-foor a3t faads R & urea
sin?0 & AT 2x,4x,6x,8x & &l x, 0.06 &
TR gl 38 AT F gred e & forw 39t
H arft a8 X-fReor Y aer &2 154 A R

Tcheh Tl dUT Ueheh Hol oFdlS HAT ¢
1. BCC, 3.146 A 2. FCC, 3.146 A
3. SCC, 6.281 A 4. BCC, 1544 A

The sin?@ 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

1. BCC, 3.146 A
2. FCC, 3.146 A
3. SCC, 6.281 A
4. BCC, 1544 A

UF 35 Sgeih & AA H AR Hgfaat
faaRoT =Y e §

144,

145.

145.

Weight fraction
(@]

Molecular weight

Distribution of molar masses in a typical

polymer sample is shown below
A

Weight fraction
(@]

Molecular weight

M, and M,, , respectively
,M,, and M,, , respectively
M, ,M,, and M,, , respectively
M and M, , respectively

3
<
S

T golggled WA & fovu o7 9Reg wur
JaEqd  1dAr 2, B, > E (E @I Fo ),
SoAhr atfasr Far (T) @ (v) Rufas 3= &
T @ syt & @ Gger aow

A g, & ©

LT,>T: V,>V,
2. T,>Ty: V, <V,
3. T, <Ty: V,>V,
4 T, =T, V, >V,

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, <1y

3T, <Ty; V>

4. T, =Ty, V, >V;
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[ FOR ROUGH WORK ]




