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1. vkus fgUnh dks ek/;e pquild G8{K iqfLrdk esa ,d IkS iSg2ghkk¥'esa 50Hkk:
'B'+75HkKC'esec g gy f o(MCQjn, xi g5a Aivkidks HRkesa Is vi/kdib
vkSj HKBxesabi z  u k sGlesa Dk kK~ ik sas g8asA ;fmi/kkZfjr LI
iz uksa ds mRA'LkE5HRKB'Is 85 rFkk HKISIs 25 igys mRriksk
tkap dh tk,xh A

2. vksii,efivkjiiRrj i=d vyx Lks fn;k x;k gS A viuk jksy uEcj vkSj dsUnz dk uke fyl
gtkepy hft, fd iqfLrdk esa i £B i wjs
vki bfUothys\Mjks mlih dksM dh igfLrdk cnyus dk fuosnu dj Idrs gSa A t
vksh,efivkifRrj i=d dks Hkh tkap ysa A bl igfLrdk esa jQ dke djus ds fijuef
layXu gSa A

3.  vksii,efivkifiR r | i = d esa @, x,i LFkkuBij viuk jksy ukcj] uke rFkk bl i
igfLrdk dk @ekad fyflk,] IkFk gh viuk gLrk{kj Hkh vo'; djsa A

4.  vki viuh vksi,efivkji mRrj=d esa j ksy uacj ] f ket Il
|l acaf/ kr | eqfpr o rks dks dkys ck
fd og vksi,efivkifimiRlj e sa f n, x, funsZ_kksa d

dEl;,wVj fooj.kksa dk Igh rjhds Lks vdwfVr ughtlldjvkyx¥® vkidks gkfu] ftle:
vkidh vksi,efivkjifn®®lid h vLohd fr Hkh ®kkfey

5. HKKA'rFkk HKkBXe s a | z RvadCde siaz i ukvBd dk @S AiizR;sduxyr m
dk _.kkRed ewYZathdh nj Is fd;k tk,xk A

6. izRs iz u ds wuhps pkj fodYi fn, x,
gyé gS A vkidks izR;sd iz u dk 1 gh

7. udy djrs gq, ;k vugfpr rjhdksa dk iz;ksx djrs gq, ik, tkijis{lokiEkdkiksbvkS]
vU; Hkkgt{kkvksa ds fy, v;ksX; Bgjk;k tk Idrk gS A

8. ijh{kkFHRZ mRrj ;k jQ iUuksa ds vfrfiDr dgha vkSj dgN Hkh ugha fy[kuk pkfg,

9.  dsydwysVj dk mi;ksx djus dh vugefr ugha gS A

10. ijh{kk lekfir ij fNnz fcUnq fpfUgr LFRRMRRrj i=d dks foHkkftr &ljsfUothysVj d
ewOMRmMRr j i =d | kSaius ds i pkr vki

11. fgUnh ek/;e@ aLdj .k ds iz u esa fo

12. dsoy ijh{kk dh iwjh vof/k rd cSBijs{bk{kZ ghjh{kk igfLrdk IkFk ys tkus dh
vugefr nh tk,xh A

jk X X X X X X X
Jksy uacf iih{kk P} Hkjh xbZ tkudkjh dks eSa IR:Kfir dij

XXXXXXXXXX
UKE e, bfUothysVi ds aLrk{ki
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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)
Chromum 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 1011
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 a7 107.870
Gadolinium Gd 64 157.25 Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 72.59 Sulfur S 16 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.95
Hafnium Hf 72 178.49 Technetium Tc 43 (99)
Helium He 2 4.003 Tellurium Te 52 127.60
Holmium Ho 67 164.93 Terbium Tb 65 158.92
Hydrogen H 1 1.0080 Thallium Tl 81 204.37
Indium In 49 114.82 Thorium Th 90 232.04
lodine I 53 126.90 Thulium ™m 69 168.93
Iridium Ir 77 192.2 Tin Sn 50 118.69
Iron Fe 26 55.85 Titanium Ti 22 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La 57 138.91 Uranium U 92 238.03
Lawrencium Lr 103 (257) Vanadium \% 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium Li 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 71 174.97 Yttrium Y 39 88.91
Magnesium Mg 12 24.312 Zinc Zn 30 65.37
Manganese Mn 25 54N Zirconium Zr 40 91.22
Mendelevium Md 101 (256)
*Basedonmassofat 12.000é . The ratio of these weights of those

i sotopic composition was assi gn esihpasentmses represeht the BostOstablOkéogwn i s
isotopes)
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A mine supplies 10000 tons of copper ore,
containing an average of 1.5 wt% copperato
smelter every day. The smelter extracts 80%
of the copper from the oren the same day
What is the production of copper in tons/day?
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4. pOPAi Eg ORN 3% 0% N OwAUg

RN 34 OYyN %4 OEixOf Rk

The houses of three sistdre in the same row,

but the middle sister does not live in the
middle house. In the morning, the shadow of

the el dest sisterds ho4us
sistero6s house. Wh a't a
sure?

1. The youngest sister lives in theniddle.

2. The eldest sister lives in the middle.

3. Either the youngest or the eldest
sister lives in the middle.

4. The youngest sisterds h
of the middle sisteros
oy O6RMOX| T 1YORBY| %2&gl i Bg

%@N| 7P N%UI dgf OR@s0J Axy  %@N| ¥
OHIAyP% Qb ¢ OXRYI 112 X0BO6AI |

B1] UR BN @)U RADP|
%@N| ? N3WARE BB

1. ¢ 0 x48.24 2. ¢ 023.64
3. ¢ 082.14 4. ¢ O23.42

5.

A woman starts shopping witRs. X and Y
paise,spendsRs. 3.50 and is left witlRs. 2Y
and 2X paise. The amount she started with is
1. Rs.48.24 2. Rs.28.64

3. Rs.32.14 4. Rs.23.42
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What is the next pattern in the given QBN Ogx} % DRAEAT Y p| R Ry
sequence? RE  A®nish ;% pufi RN Ogx1 %
3 bRAEAT 54 W) Ri 1} WMBERSF i
/ﬁ\ . Ri N} WY RN x3 U0 Cxy BB
o O 0 1. 10%U; O 2. 20%U; O
) , 3. 10.66%U ) O 4. 6.66%J ) O

7. A man sells three articles A, B, C and gains
10% on A, 20% on B and loses 10% on C. He

L] L] breaks even when combined selling prices of

A and C areconsidered, 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?

A A 1. 10% gain 2. 20% gain

3. 10.66% gain 4. 6.66% gain
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Cumulative % of surface area

A person completely ureat seawater tracks
the Sun. Compared to an observer above

water, which of the following observahs 1. GBUgvay bI B 7y y 0%l @ OA POB

would be made by the underwater observer? Aurgi p| NdA| RE]

1. Neither the time of sunrise or sgnset 2. bOs A UHGIb~OB%ybiB % %0 a| § OU
nor the angular span of the horizon ) ~ ~ o
changes. Y1) y kDIl Znwgow Axll NJA[ R

2. Sunrise is delayed, sunset is advanced, but 3. POs A URGIP|INA[%yPIB % %0 a| § OU
'Lhere is no change in the angular span of the % bPOP| #OWIABD, | p| Ng

orizon. ) N A ) )

3. Sunrise angunset times remaimchanged, 4. POB A v RolP| UMDY ARGl Yl e POe
but the angular span dhe horizon shrinks. Aurgi p| PUy xkD¥% ~wAj | b|

4. The duration of the day and trengular
span of the horizon, both decrease.
8. Based on the distribution of surface aoéshe
i JROH TwA B I 1T3C%i Ol ANl 0@ n vbEprth at different elevations and depths (with
§ RCT Ad@0%U ) OB O @20%0, &1 ) reference to selevel) shown in thefigure,

. o T I which of the followingis FALSE?
C OAM0%RB § RN I dA BB ¥ bufl
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2. Of the surface area above dewel, larger
proportion lies below 2 km elevation B
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4, Distance from sea level to the maximum A
depth is greater than that to the maximum
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i gOC POJ T&30A%h %OR1Ee R %@ 12 Two coconuts have spherical space inside
Y R their kerne ith gﬁe first_having an inner
°% PLOPOBN xy 84 %0 ORy RE] diaﬁétaritv@&(e\gtha ft B The larger

30Ei Gh PlAAGN Oy B Téxps BU b one is half filled with liquid, while the smaller
00 o¥amNBRAN OFf PBAh%U| E RrE ISfee)pletely filled. Which of the following

P o e ., Statements is correct?
3
PL TP O Rp%UL B EEO PO[ Ul "1 The larger coconut contains 4 times the

Rk PO EU Qi Pl ARG % OFAJ riP% QP liquid in the smaller one.

ykD%i 0 nwi Ng AnnrU| E OAJ onr[2Afhe larger coconut containgite the

1.0 2. 30 liquid in the smaller one.

3. 25 4. 20 3. The coconuts contain equal volumes of
liquid.

A chocolate salesman is travelling with 3 4. The smaller coconut containgite the

boxes with ® chocolates in each box. During liquid in the larger one.

his journey he encounters 30 toll booths. Each
toll booth inspector takes one chocolate per 13 7 NGOY =1 Of-pp| O%EN O3 fNd ¥
box that contains chocolate(s), as tax. What is - L ol T vl vd T S

’ AJU ¥ 12Uy 1 xkiKy U 33 B
the largest number of chocolates he can be left Jg “ w1 iy U B9 x

with after passing through allltdooths? Av T UdUi(y NBguy
1. O 2 30 1. Density (kg m?3)
3. 25 4. 20 1000 1002 1004

Depth (m)
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¥4 y NI BB .

1. 72:28 2. 2872 2 femperstue £

3. 20:80 4. 30:70 s T T

A milkman adds 10itres of water to 90 litres E

of milk. After selling 1/8' of the total BOr

guantity, he adds water equal to the quantity

he has sold. The proportion of water to milk 0|

he sells now would be

1. 72:28 2. 28:72

3. 20:80 4. 30:70 3. Temperature {°C)

0 4 8

0 I | I
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14.

Which of the following graphs represents a
stable fresh water lak&?., no vertical

motion of water)
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A tiger usually stalks its prey from a direction
that is upwnd 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 beer camouflage
4. the upwind location aids the tiger by
not letting its smell reach the prey
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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 (B and that from a handset
held to your ear (B is

1. E.>> B

2. E;>>F

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

4. insufficient data even fax rough comparison
yON| eU%) @

RAT wA
xR RATwWA ¢ONd
AK1BLTT iP-BYy Al bl ADI d BB RiTA

¥ POy wi @ nub AT

Ri IR
1. 1 mm/s
3. 6 mm/s

2. 5mm/s
4. 10 mm/s



. The dimensions of a floor are 3824. What

10

. The pitchof 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. 5 mm/s
3. 6 mm/s 4, 10 mm/s 1.- p 2. —

. - R “ pig 4. ¢ pIt
a Y+ UWay z %) @83 24RBBIN =% ¢0Od
. <o s . ot .
EJAJ%M B Ul“ & G‘.‘.XNI © P u{q AI;‘Ng \B' ﬁgq The midpoint of the arc of a semicircle is

RApp| % Pahx+Uxn%pPpd Od Ey { U %i corinkcted by two straight lines to the ends of

RON} E¥? A p¥yY the diameter as shown. What is the ratio of the
1. 6 2 24 shaded area to the area of the triangle?
3.8 4. 12

is the smallest number of identicajuare tiles
that will pave the entire floor without the need
to break any tile?

1.6 2. 24

3.8 4. 12 1- p 5

oy, Oy OGRHEI Vi 3%y O®Ay ¢ Q&OUI i 3.  pIg 4. ¢ pht

z Qg QUi ap O }Nvy z Qig % y KON 200 RAM ; U (B 3/ bhkf AU DRNH O
UA; N|  ¥BOT ¢ Uski O } N 3y yEKDY% O 8 Of) 0RO g 8% Of
AGT NI G Os¥y QBN 11y Bk 0% OAUg %y 2031 g %ORBPXY Ayl

PEM 6y 1 0Os0igOw 0% Uliy B g g
©0 0414 BB 08t Ay OATREL Ofy gy x¢c pAUT ONH BB u@UNG %i

Ofsvy R {N ANy 34 z D@ OB 141 3wy i 4010 % 1 U 1% OREN| bl @%i d Bk
y NORNI z Oi g sl Ng O jxd Apx A 2.p1 Ry Ug B1'ABPBNHR @ Oy
1. 70 2. 150 PN o o ea P
3 160 4 100 Apll RPAN % Nh BL.@i d REB]
3.8y xe Rggsbdg AU IUNBAG Ux1 ¥
. To determinelie number of parrots in a sparse eUn Oxz &KEG NBgw Bild]

population, an ecologist captures 30 parrots

and puts rings around their necks and releases 4.8y xe PUT ONH Oy Ng O] AB@g

them. After a week he captures 40 parrots and Ol 31 x AitTid RE]
finds that 8 of them have rings on their necks.
What approximately is the parrotpaation? 20. Why is there low fish population in lakes that
1. 70 2. 150 have large hyacinth growth?
3. 160 4. 100 1. Hyacinth preventsulight from
reaching the depths of the lake.
o Y%y AxO§ % AJO % OEx Relt% }p¥% 2. Decaying matter from hyacinth consumes

. S A A issojved oxygen in copious amounts.
g RAYRORRIF W Pl PIDd Ol ¢y w S.D yac'i&n{h'isinotasuitable food for fishes.

Axy R KAS Of T Upe| Apxy ap 1) ROA 4. Hyacinth releases toxins in the water.
% apoll ¥y y Ny O jxp
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RE Ui AIN WARDPY Tliv@wyAl ¥
} é@ii | M@MO (highest occupied molecular

orbital) P [ LUMO (lowest unoccupied molecular

orbital) Of{ U[ ICNRa OOl R B
1. p*- s* 2.p- p*
3.s- s* 4. p- s*

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. p*- s* 2.p- p*
3.s- s* 4.p- s*
trans[Co(enyCI(A)]* 3% AUy OAEN of
LU QU O xd CUigy { E Riis | i

} 810y OAN exfli & Ri, APOARKE
1. NO, 2. NCS
3. CI 4. OH

In the hydrolysis ofrans-[Co(en)CI(A)]", if

the leaving group is chloride, the formation of
cisproduct is the least, whéis,

1. NOy 2. NCS

3. CI 4. OH

[XeFs” % ¢ Ue T &I*%F NMR # ORd

WAl hr T&ar, PRE| Uy { EREFKe 1P O i

= 15) Yy ORI § Ri= 26%)]
1.7 i
3.0 g~

2.{ C Bay
4.0,

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

1. two 2. twenty one

3. three 4. one
[Hi]"OfH-H-H z Oe Bui %) TeeUk g
O BB

1. 180 2. 120

3. 60° 4. 90°

The expected HH- H bond angle in [H" is

2. 12¢F
4. 90°

1. 18C
3. 60°

25. p#gU  [Ruy(h®>-Cpl(CO%(PPCHPPhH)] (18
{U|REPRIxO %y Oy UNOM%oY PR\
e UoPlfeUAeB 1Ty DDz DY %y Puwc
O0WBREK]
1.0i 1 2.2 11
3.3 11 4.11 172

25. The number of bridging ligat{s) and metal
metal bond(s) present in the complex J{Rd-
Cpl(CO)R(PRPCHPPhH)] (obeys 18electron
rule), respectively, are

1.0and 1 2.2and 1
3.3and 1 4. 1and?2
26. T NG WZ pBGU OJAIGE %y z%2bd
y U TR)B
M Me
/

1.0
3.2

26. The oxidation state of gold in the following

complex is
Me// Me
=/
()
CI—Auk—ju—Cl
P,
Me\\\\\ \Me
1.0 2.1
3.2 4.3
27. [PtICLI* b ¥ g Ruyyd R O&UORIA® ¥

geUo pU; xXKDMRBERE
1. N rOg|x N 22o0k1 UgN
3. by { GGUNJ 4. 1-GG g N

x4



27.

28.

28.

29.

20.

30.

30.

31
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The rate of alkene coordination to [P4C| is
highest for

1. norbornene
3. cyclohexene

2. ethylene
4. 1-butene

3L

1. OCr 2. F
3. CI 4. NO,

For the reaction,
— + -
HX(aq + H0p) == H3O () + X(ag)

N1 Ol VB DL ORE® YU PUY x kD% o highest value of [Yaq), when X is
BRIB BB 1. OCI 2. F
1. Br 2. CI 3. CrI 4. NO;
3. CN 4. F

o _ 32 dc.Oi U] @¥%0; OUys pRg % N RE
The nephel aubetiic Ipiaghenett efroro, .
1. Br 2. CI 1. EpP) €490 T NOXD RBE
3. CN 4 F 2.0, 1 0@%@g EokdERI{ UE CRR

3.pgO)@ i@y PO N RE¥OIUPGI

[Cr(NHa)el ™ %4 { U | ICRNRy GRG0 (GE,Y 4.y e OA DN % bRx% aWxf y OAte x
4A29DU.JOOi ABEI i i} BB UAODA %qTArZyND%UGDUEI' )| '|'l |'g' REB]
1. 650 nmO @ 2.450nmO @
3. 350NnmO @ 4.200nmO @ 32. The correct statement for d.c. polarography is

The °E,Y “A,, transition in the electronic
spectrum of [Cr(NH)s]** occurs nearly at

1. 650 nm 2. 450 nm

3. 350 nm 4. 200 nm

%y Or N%,) { S| ©DaEp,AUF| AN
OfCO%yTT O yemdxy Riid BB

1.ae Ayl bn dxyOHOO b
i 8AOA )} RAeb ]

22o0e Ayl pPnOx Wb,
i 8AORA )} RAeb¥]

3.oe Ayl PndOx MAeby%
i eAORPHOD P | ]

4.0e Ayl pPndx MA ®|

i 8AOAH,000 b | ]

In the catalytic hydration of Gy carbonic

anhydrase, Cgfirst 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 HO

ye OnoOx
HX(ag + H20q)
Yle UfX JagP Uy x R DAy XAR%3

+ -—
H3O (aq) *+ X(ag)

33.

33.

34.

1. Eyzis 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 migratn current

exR) RnOx1 VOO AF%RE
(A=T| O®it Exi;proRl)BUC 9=
TO) ONfj ¢ O%y x Ty B xNEJUT | 8

O i W %y PEEX X)W Y
1. — 2. 18
Js |

| js

, 4. =

js
Saturdion factor in neutron activation
analysisis

(A = induced radioactivityj = neutron flux;
s = effective nuclear cross section; N = no of

target atomst = decay constant)
js

1. — 2.
js |
3. - 4.1
is
T1 1T ce®&AYE 0BwybHDOXx 3y
%21 { RBE
1. T| &ROI E UG A 2NCHROF |

2. ~Aex0a | Xt i 1 gRERBORHIO|
3. o Ni BRGNN Uibg &) ¢ OV |
4. pORTIN®GLNE ) sgxO) R OROT |

} Oxi £
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34. The primary analygal method (not using a 38 F NG BZ oxiv k A% 3%y 3y GadgbRg
reference) is ok
1. inductively coupled plasma emission
spectrometry O o
2. energy dispersive Xay fluorescence o O
spectrometry M
3. anodic stripping voltammetry 0
4. isotopic dilution mass spectrometry
A B C
. . 1. B>C>A 2.C>B>A
35. Rubredoxin, 2-iron ferredoxin |1 j 4-iron 3. B>A>C 4 C>A>B
ferredoxin ¥ By R& 0% Ti EgRUI brddx #® 1
} ORHT | y %) Ox@ R#y bl @0, 38. The correct order qf the acidity for the
s ) Lo following compounds is
o) ¥ wWaybdix) BB DOU
1.0,21 1 4 2.2,41 13 0 0
3.040 T2 4.0,2i T3 ii M
35. The number of inorganic sulphur (or sulphide) o) O
atoms present irnthe metalloprotein active A B c
sites of rubredoxin, -#on ferredoxin and 4
: - : 1.B>C>A 2.C>B>A
iron ferredoxin, respectively, are 3 BS>A>C 4 C>A>B
1.0,2and 4 2.2,4and 3 ' :
3.0,4and 2 4.0,2and 3 L ) . . R
3. T NG WZ ¢xl. kK A% 3% eUn bRg %l
36. Dy RezZ0@y 11 1 afx¢ AU | ‘\MeMe
Dl 7z xiE{E Ry O
1. Nal 2. Cdl,
3. Lal, 4. Bil,
36. The metal iodide with metallic lustre and high 1. xt KA®DB| U BB IPRE] Puw¢ Ol
electrical conductivity is < . - .
1. Nal 5. Cdl, 2. XL K @?A@[ U ‘ BB IM[II% sz.]“b,um (")|
3. Lal, 4. Bil; 3. xL kARGl U BB DOdr { POJ
o ) ) ) i - CryaBBBz]
37. T NG W ¢xlv kK A %) CII—HZ{Q.@KM 4-XKA%H%Q|. U RE bg(p? i{DOI
eUn z08Uxi AN ~A; x"w %) PRg OI{)U[!%?']
H >—H —H .
@ < > 39. The correct statement about the following
A B c compound is
1.C>B>A 2.A>B>C ‘\MeM
3. A>C>B 4. C>A>B €

37. The correct order of the bond dissociation
energies for the indicated -& bond in

following compounds is
O b O=

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

compound is chiral and has P configuration
compound is chiral and has M
configuration

. compound is achirals it possesses-@xis

of symmetry

compound is achiral as it possesses plane
of symmetry

N =
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40. ¥ NG WIZ ¢xikdv. OF O U O 1B 3. Pc=c- Serigr
4. Ngr- Pe=c
:[O%Me 42. Molecular orbital interactions involved in the

Ph ) first step of the following redion is

1. P OfxT | H. H

2. E) x OWEIgER B 0¥ :[ + Br—Br —— [
3.oNEReExi EROO¥% H™ H

4. b @A Bedld i N ¥

1. pC=C' S Er’l‘ Br

40, Methyl groups in the following compound are 2. Ngr- S tic
3. Pc=c- Serisr

\[ >\ 4. Ng - Pc=c

Ph" N e e A e
1. homotopic 43. 4TORHUDN 3% {Ng{JRUN Of aUgAl OF x
2. diasterotopic } ETOIRK
3. enantiotopic
4. constitutionally heterotopic

41 7 NG W ¢xit k A% % eUes NdA| 0I><[
Pwo@AN); " w Of B| PR KxD¥% H 1) 02

w e
4 %
&/ 43. The major product formed in the dinitration of

4-bromotoluene is

41. Among the structures given below, the most

stable confamation for the followingcompo

und is
2 NS i i
4. T

44, ye OnO¥y wNGIRT Ol 1d

i

42. T NG BT ¢ | y e On Ok O I Of (Z=CR/CHyJOCH;) ¥ & U@ NxT j w¥l %)
PRGOe Ul zREU% %aemOxpuyxfy PO BE
NO, NO,
H H Br RN
:[ + Br—Br — [ z Br z NC>
H H Br

1. CR;> CH;> OCH;
2. CR;> OCH; > CH;
1. pc=c- S Bier 3. OCH;> CF; > CH,
2. Ngr- S Eic 4. CH;> OCH; > CRy



44,

45,

45,

46.

46.

47.

47.

+ H-N
z Br

15

The correct order of the rate constafor the
following series of reactions
(Z = CR/CH4/OCH) is
NO, NO,
— )
. CF>CH; > OCH;
. CF>0OCH; > CH;

1
2
3. OCH;> CFR;> CH;
4. CH;> OCH; > CR

O| & éidi ¥PdEi Ny { R} {U ¥

48.

HNMR O pPOOY %UN 3% Ti o%%
Ri B Gl &d¥P EN) { ROWDY NI R3

1. 1:1 2.21

3. 12 4. 6:1

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

1. 11 2.2:1

3.1:2 4. 6:1

x| kK R%33141 1T p126 e O @R z URE xJuy
T 0y xI0R MK

CHg(CH,)4CH,SH

CHg(CH,),CH,C [ N

CHs(CHy),CH,C [ i
CH3(CHp),C [ C ()30

PonNPE

The compound which shows IR frequencies at
both 3314 ad 2126 crif is

1. CH;(CH,)4,CH,SH

2. CH3(CHy),CH.C I N

3. CH;(CHy).CH,C I ®©

4. CH3(CH,).C I C ()3CH;

PRGE WZ xiv k A% % y xR EYCKN

NMRO[} ORHT | Uz b &N Hué x
Br

Br Br

1. A} @ 2. A9
3.z E 4.1 p
Number of signals present in the proton

decoupled ®C NMR spectrum of the
following compound is

49,

Br
1. four 2. Six
3. eight 4. ten
P NG W ('yle OnoOxy Of
9 Uﬂ A }Bds jof
AICI,
heat

7

O,

pU; XKD

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

42
- O
o

NG W ¢yeOrdxy vy OF x

D"'OTBS

AICI,

heat

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

TBS = Si(CH3)st-C4Hg

1.

HO

1

.

3.

0

10TBS

10TBS

2.
O E
4.
HO

D
[Ce

} & ORE

1OTBS

10TBS
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49. The major product in the following reaction is 1.

i. (CH3)ZCULI
D"'OTBS ii. Hy0

CO,CHs

et

TBS = Si(CHs),t-C4Hg

2.
OCH;
1. 2.
HO @) 3 o
foe > 1OTBS ’
D OTBS @&OMG
3. 4,
0) CO,CH3

HQ
\l\:>-'IOTBS ‘Q...QTBS

.

51. DNAO| 0O O N aNgUavax OO
50. ¥ NGNel UyteDx) ¥y Okx } & OREK v4 eblRoge OUal Ry
1. NR)e %Ry { Si AN DP8Bgp R ©F
CO,CH

#7% Zn/Cu, CHylp CENHn %Ry { $i AN E 08D BE]

2.NDe %Ry { Si AN DpBgp R ©O

C6)NHe %Ry { Si AN £ 0& D RE]
CO,CH, 3.NQR)I T ¢C6ENH,T i By { Si AN zOe b

OBg By ]

4. NI 7T ¢6NHT i By { Si AN z0e P

Oy Bg By ]

2.
OCH,4 . .
51. Correct characteristics of the functional
groups of adenine in DNA base pair are
1. N(3) is a hydrogen bond acceptor and
3. C(6)NH, is a hydrogen bond donor
2. N(1) is a hydrogeiond acceptor and
C(6)NH, is a hydrogen bond donor
3. Both N(3) and C(6)Nklare hydrogen bond
acceptors
4. CO,CHj3 4. Both N(1) and C(6)NKare hydrogen bond
(5\@/ acceptors
52. © %500 MHzH @ R E@DZ y wyn %i o3% x
%) "H NMR # ©O@® o% Aifs 1T 03 x BE
50. The major produdiormed in the following RAPOS , & NNpB9, 1753, 1747 1 0741
reaction is Hz O@R Al f % eUo gppxiN% bY  (d)

CO,CHj T XN T Nx(Hyw
Zn/Cu, CHly 1. 3.5 ppm, 6 Hz 2. 3.5 ppm, 12 Hz
3. 3.6 ppm, 6 Hz 4. 3.6 ppm, 12 Hz



52.

53.

53.

54

55,

55,

56.

17

'H NMR spectrum of an organic compound
recoded on a 500 MHz spectrometer showed
a quartet with line positions at 1759, 1753,
1747, 1741 Hz. Chemical shiftd)( 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

56.

o0 %0) wRHOKI 1 % P?,N3%ky x OOfI 1

57.
igN E;}} N RAON1 ¥ Puw¢g Ol %y
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

57.
pnOx+ A48 kImol ¥%ys 3%y € On Ox
¥  €60®RKI T j300KO@ 1T @ 7 Nxi wy
(Keodkso) %4y NOYi UAOA BB(R =83 J

mol*K™)
1. In (10) 2. 10
3. 10+e 4.

For a reaction with an activation energy of 58
49.8 kJ mot, the atio of the rate constants at '
600 K and 300 K, (#dkagg), is approximately

(R =8.3JmotK™
1. In (10) 2.10
3.10+e 4. e®

58.
PRTPOPWO@udw e Al b|
PRD) xO0@b I RRIARAUIBYR Nxi ) w
I x| 6¢dyphp Uax Ri A4 UAUO
D 0w 59.
o 0O
0w o

)
1.
2.
3.
4. 0w O6w o

e.e¢&¢€

Covariance is defined by the relation
6é oy WO WO Given the
arbitrary constant®f and6, 6 ¢ ofw
will be zeroonly when

1.0 ow 59.
2.0 0w O

3.0 0w 6

4. 0w 0w O6w O

iz x Od VE% bppigeli 081 %y 0@ Of
Tevx |0OBRCI Pt A@g Rild RBE

1. AoUg 1 p| 2.1 gRg 1P|
3.Ap@®1Db| 4.0, A1 Pp|

Ead void in a two dimensional hexagonal
closepacked layer of circles is surrounded by
1. six circles 2. three circles

3. four circles 4. twelve circles

00 1 1P& %yz x?¥ N3 AP I Udud j xJ
(poipgt (bg%] iTw pmo O RWO
I T jo& %yec OAON; QI R

1. 0.545] T (.455
2. 0.4551 1 9.545
3. 0.090i T §0.910
4.0.9100 T .090

The ionic mobilities oft 'O and"Od are
@ pm w O and v pmtw O,
respectively. The transport numbersic
and0Od) 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

o %0 UUx N RO0BBAJAICKET T 9.005M

KCIR\%yz xNd b ®RE x x
1. 0.134 M 2. 0.053 M
3. 0.106 M 4. 0.086 M

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

1. 0.134 M 2. 0.053 M

3. 0.106 M 4. 0.086 M

in Ppw%Owa w1  Of =4} oy Y
TPyeOpid i @ OUN 13
1T -T -T

2. ff ff ff
3. ff ff ff
4. o=l il =l

The correct normalized wavefunction for one
of thein hybrid orbitals is

1.1 -T -T
2. M——F Tf M——F
3. M——F ff M——F

4. M—_|' —[ —=[
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60. NMRH ©ROFAH pbPwi Ox Of PRg %i N1 REOEY 2.1 1- 08y
1. # 1 BAMpax ap ¥y TxiA, RHON 3.11- 08 4.1 QO
yUR Ty % BDEOCOT % T| 081 %oN| %
eUn n¥xy MRg] 63. According to the transition state theory, the
2. ApaRboi, WA Ao Hil%g plot with slope equado —— is
AEO%yx als O@ Uwd Rii,; rE] 1.1 QO&Y 2.1 1- 08y
3.H 1 BABpax a| § %y Txi A RAON 3.1 1- 08 4.1 QO&-

yUrR" Tw % DG4 g W }edoi
%oN| 3% eUs nwuxy Ajpiy R64 PwOhi R INGEIAHL ® Of Wy { OF

4. # 1 iBAMpx ap BON-BEON xfON  %i gl i1 d ,¥48 Rl
Ao i i 1. pi N Ti 2.pi N 171
I EZ3%]! K3 p p n
e ! g 5] 3. ¢i N Ti 4. ¢i N

60. The correct statement in the context of NMR
spectroscopy is
1. static magnetic field is used to induce

64. The transition that belongs to the Lyman
series in the hydrogestom spectrum is

CN LN
transition between the spin states ; p; N i: i p; N ir‘]
2. magnetization vector is perpendicular to -6 -6 d
the applied static magnetic field - e e o
3. the static mgnetic field is used to create 65 yl fRAPGIP Oc OF & BER R
population difference between the spin 1.ak1 UgN 2.¥UgN
states Al & AR P N
. o - 3. & 4.1,3&E) E N
4. static magnetic field induces sggpin o ad b ES
coupling 65. The molecule tht possessey symmetry
. o . o . element is
6L ¥ KNI SI'1 v O3 HIPOO%UYy y UKD 1. ethylene 2. allene
O] Ai Or@) OJE@R pd AEI )} RE 3.benzene 4. 1,3-butadiene
1. U 2. H
3. G 4. q 66. WADO #. yi1F ws [N %y T ¢O
61 The paraneter which always decreases during B4 'C“)r' f 'A\'% 6 U Cfu~ Plo BAIOW B ]
a spontaneous process at constant S ansd V, T i 8wRg %I N RE
ég i-"' 1. coOURE RIOLU F Rxiy w% RE]
i -4 2. cwOURE 20U P Rxi ) w¥% RE]
62 Of 4 1AJB, Ci 1D % o R%Dif 10 3. ¢@OURE [ pPU T NxIj wsh BB]
06 02, 05 08/ T 1.2 barB1 %1 kK A% 4. GwOUBE T pOU T NxIyj w¥% BE]

RAP%; O+E Ux OO0BRHOF I i) O I : :

L f} ‘1 E A_X 0B d > 66. Vibrations of diatomic molecules are usually
Oi y NI AQd iR ERE modelled by a harmonic potential. If the
é- é i- g potential is given by, the correct

statement is

1. force is¢wand force constant is 2
2. force is cwand force constant is 2
3. force is¢wand force constant isp
4. force is ¢wand force constant isp

62. Triple point pressure of substances A, B, C
and D are 0.2, 0.5, 0.8 and 1.2 bar,
respectively. The substance which sublimes
under standard conditions on increasing
temperature is

1. A 2.B 67. o%p pm QUPyGUDO oma&'Qaé a

3.C 4.D %wiAU O@ ©3¥% bl RY N GHOQ %0
payd EN P 1q0bdky a| § 0¥y o %

63 PwOGIUR-O %yRNP@z ¢ RAbyy 6i Ri z REOBRPRIxg] S Ir%

TJg_%lp(")J llijl:{JB BB yNﬂ'HT 00®me¢ %wéOIBB]



67.

68.

68.

69.

69.
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1. 50 2. 100 70. ¥ NG W & PR gN e
3. 150 4. 200 Z e "9 d
WhUB | %h UGB
When p pnt "Q of a fatty acid 0 LY @ O abwdAlTe B
¢ ia'Ja € awas placed on water as a i. (mgON | 0.8 ) O N
surface film, a monomolecular layer of area B "
100 c&  was formed on compression. The ii. n %01 | c.o ¢ {AQ
crosssectional area E V¥  of the acid d.H &f { E
molecule is e.EOEN
1. 50 2. 100
3. 150 4. 200 101 aii-c;iii - e 2. iieii-b;ii-a
3.1 d;ii-c;iii -a 4. i1 e;ii-b;iii-d
Mark-Houwinkp O d %@+ 00 %)} Oxi A
RAPY NP, xgUR ORK %@i | R~y 70 Thecorrect match for the following is
) € e o S Column A | Column B
1 t: u*C'©*,DJIH 9*‘ ve b l”f’ ' ! i. camphor| a. structural proteif
2.04-@bP1 OF UG PuwBT I ii. insulin | b. hormone
3.H Ki-pbpi Oi U@ bPuwR? i iii. keratin | c. enzyme
4. z0P1 O UB PuyRT i d. steroid
e. terpene
Mark-Houwink equation — 00 isused 1t aii-c i 2 i1 erii-b i
for the determination of 3 ' 3: -c -e 4 e - b - '3
1. numberaverage molar mass Srran-cin-a - PEE-by-
2. weightaverage molar mass
3. viscosty-average molar mass
4. z-average molar mass Hkl@ART 'C'
NE Bul 1 3% At POxb wAHI D s ¢ ¥
Af 1 bbby % ¢OP|DeN Ri [ { P Ry 71 KCg¥% WG W ¢ 3% N1 0@ 6 UA)
Yy @ (A) xByNA@Rax R (B) { P%We PiI OO
1. NBBul 1 Ok eABOH D s § Wy bw@ANK){ Pr.xi AU | OBHE vy
yOl &i E} ®mBINy y Ol Wk D% HBYH eal BB
2. NBRi 1V % O6U0UONWADL gudyw 1 AITB 2.A1 T ¢
Ri B ] 3.BiT¢ 4. ABIiT¢E
3.Ng R 10f] PIR a|l s %y zxi N b|
PP ‘ N0 7].. Consider the following statemerfts KCg:
N 3 3,
):NQJ R H"U 5 d /‘N\J y ol ay Nmfg? o r}* (A) It is paramagnetic, (B) It has eclipsed
4. NB Bl 1OJPI B a| § ¥ybplzxI N layer structure, (C) Its electrical conductivity

yNOi, HE sgomy yOl allyR%d R

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 surfacareato volume of
the nanoparticles compared to the bulk

72

is greater than that of graphite.
The correct answer is

1. Aand B 2. Aand C
3.Band C 4. A,Band C
CCl, Of SCl, %yy Oi ¥ Nxy Pl Oye On

B0k Al Ri N[ 10y Ui &8RRG IN& OP )
p| AfNa]

NH,CI (A), SIN4(B), S(C),1 T $NzCls (D).

1. ABi T C 2.ABi 1P

3.B,Ci TP 4. A,CI TP



72

73.

73.

74.

74.

2

Among the following, choose the correct
products that are formed in theaotion of
S,Cl, with ammonia in CGl

NH.CI (A), SiN4(B), S(C), and §NsCls (D).

1. AABand C 2. A,Band D
3.B,C,and D 4. A,Cand D

[Ce(NOy)4(OPPh),] ¥ e Us NG @&
A{pP¥AUgx 06U0UxN
B. Ce%ybONd x P ujébx B i ]

Pl

C.xRDjipb|eUAeE z U| UNR@IL T Uy x i 35'

BB ]
D. x BTN Adegx T¥ll ¥4 B
PRy eI RE
1. Al T B 2.A1 1 ¢
3.ABI TP 4.B,Ci TP

For [Ce(NQ)4(OPPHh),], from the following

A. Its aqueous sotion is yelloworange 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,CandD

P NG WZ @41 NMi Ty O eUA; @

I: [Rh(COYl,]” b |CHsl i T €O% ) CH,COI Of
} 8@glx OO0QUI xN Ri Ayiy

I1: [Rh(COWl, %yT¥il Tl Afpax Rk

T NG@I PRBE

IFTTePREEAN, | %y HEG RE]

IFTTUPREEADI, | ¥%H DEGINRRYEY

IPRGEB MIANIRE]

P Twi i MIUT By ]

P w DN

Considetthe following statements,andll :

I: [Rh(CO)l,] catalytically converts CHi
and CO to CHCOI

II: [Rh(CO)}l,]" is diamagnetic in nature

the correctrom the followingis

1. I andll are correct ant is an explanation
of |

2. | andll are correct andl is not an
explanation of

3. | is correct andl is incorrect

4. | andll are incorrect

0

75.

%Ny @GuAd OF )

76.

%y RA®-

BB ]

76.

77.

77.

O) HEDOIND) %D e U bdBleh KR T
P Of2 mg 3OO Ue UhnE x {3100
8 UABRNGY %i o %1 gRNOjy 6 OUx N
Pbuwe UI %@ 61 x 3D md BE
O) FE Qup O thn Ox Bpod UAEBN O |
Al NOBILOF PO %y% PRE R B

1. 30 2.6
3.9 4. 15

OfJ
Pl

In a direct sotopic dilution method for
determination of phosphate, 2 mg of
¥pQ,* (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 disintegratiori’s The

% mass of P¢Y in the sample is

1. 30 2.6

3.9 4. 15

0 8 I

[FeOQ]* ¥e U NG BZ ¢ 1 3%l N1

%y RA®-
A x Ry NAGBx BB
B.{ P%Tub Oc ORE

C.x R4 UAxi Ux eéxje ©d yONj i3 REB

D.x BUAOMD,upOe OY Uy xi )} RE
PRy edi RE

1. ABilT¢ 22ACI TP
AT P 4. AT 1T B

Consider he following statements for [Fe[J .
A. It is paramagnetic

B. It has Ty symmetry

C. Adopts distorted square planar geometry
D. Shows approximately {gsymmetry

The correct answer is

1. A, Band C
3. Aand D

2. A,Cand D
4. Aand B

[ReH]* %uy¢ s Pi d RE

1. o %Ai xgi UAx TrieTe O
2. o %A+ &gl AN

3.1 gRi xgi RspPONIOTE O

4. 3| EiBNWe UB O@RB e OE

The geometry of [Re§f is

1. monocapped square antiprism

2. monocapped cube

3. tricapped trigonlgprism
4. heptagonal bipyramid



21

78 Pl, PSCLi 1 JRAe @3 } EQ ¥y e OF Ox ;79 Some molecules antheir properties in liquid
Of T1 E}I& Oy G | Pids o % R B Pl %) ammonia are given in columns A and B

T o L . respectively Match column A with column B
BO0UxN y OGHR NMRH OR =o3% Wwoe0x%

(d98)i T jo % RE02)T Uy RiRs %y Column A ColumnB
bR b AR R (a) Cb (i) Weak acid
9 Pw@AN, BBl 0 S (i) Strong acid
N2 | (c) CH;,COH (iiif) Disproportionation
P P d) Urea (iv) Solvolysis and
NS [ | (d) y
'>p/ N, >T/ —\p/ dispropationation
|

| The correct match is

1. (@)1 (); (b) T (ii); (c) T (iii); (d) T (iv)

| R | N N2 2. (a)i (ii); (b) i Giii); () T (iv); (d) T (i)
5 )P/ \P\/ : ik 3. (@) (i (b) T (v); () T (0); () (i)
! ! ' 4. (@)1 (iv); (b) T (iii); (c) T (ii); (d) T (i)

78. The reaction between £IPSC} and zinc 80. Mn(l), Cr(liy i T )Cu(l) ¥y h OfFsy o € U}
powder gives ks as one of the products. The P#gul % U HOROJ T NG WU HOIT
solution staté’® NMR spectrum of b5 shows

Bud OO
a doublet ¢ 98) and a triplet d 102). The 1 ¥d K,)LA o
: L2HFIT D 2.%,%Fi 19D
correct structureof Pslsis ' '
| | i 3.H,HI T 9D 4.°SFI 1 9P
N P
L '\P/ \\p/' 5 '\P/—\P/' 80. The spectroscopic ground state term symbols
7 e for the octahedral aqua complexa Mn(ll),
! Cr(lll) and Cu(ll), respectively, are
i 1. °H, *F and’D 2. °S,*F and’D
P | 3. °H,?H and’D 4. °S,F and’P
| /P\ | |\P/ \P/
5. \P F>/ 4. ~ |1
v \, | 8L t NG BIZ #10; wi @11 Of bl
A ¥g Ry {OCAd bd
B.Ehz Ui ER) { SEP yeOnOx
79. A U@ I 1)B Of%A yleily }N sU C.%{GOexn %U" E)¥{J E | EQEOiPJ
y OitNxy Of Af DOxd e ] %O A %yB ¥ exBCU" E}J {E Of 006g0I xN
Py1T e€O0OU; N %yRA= D. %OxN3%0r R 1284 OxBeé E
%h U Y%h U AipRe e {AQB,W Uy B & B RiUIR| R
(@) Cb i TfwyGU 1L.AITB 2.B,Ci TP
(b) S (i) UR®i UygG U 3.ABI TP 4.ABIT¢E
(c) CHCOH SINEY N
(i) y DAO;I‘\IEJ;I N‘ — 81. From the following transformations,
(d) Urea (v) 8 Oxphy OAERN | A. Epoxidation ofalkene
PR N B. Diol dehydrase reaction
C. Conversion of ribonucleotidi-
e deoxyribonucleotide
PRgOUIREK Y e .
1. @7 (): (b)i Gi): ()T Gil): () T (iv) D. 1,2carbon shift in organic substrates
2. (a)i (iiy; (b) T (iii); (c) T (W); (d) T (1) those promoted by coenzyme,RBre
‘31- (@) (iii); (b) T (iv); (c) T (i); (d) T (ii) 1. Aand B 2.B,CandD

(@7 (v); (o) T (i; (©) T (i): (@) T () 3 A BandD A B and C



82.

82.

83.

83.

%y UB%YOT Bay3%y UB %y} k ADT P |

e OU; N %yRA®
% UG % UB
@6 Evi 14| O |cis[PANH),CH
O ewej xv |0) bR bHg Ti
©|o 6o EN) | U & Ry
H Ny @li
@ gpi kAny V) |z xgfOOBUR
M |zx@N pPwyodR
V) | 3%y OPENK
PRY &@I REB

1. (@), (b)-(i), (¢)-(v). (d-(v)
2. (a) (i), (b)), ()-(iv), (d)-()
3. (a)(i), (b)), (c)-(v), (d}(vi)
4. (a)(i). (b)-(v), (-(vi), (d)-(i)

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

Column A Column B
(a) | Metallothioneins| (i) | cis-
[PA(NH),Cly]
(b) | Plastocyanin (i) | Cysteine rich
protein
(c) | Ferritin (i) | Electron
transfer
(d) | Chemotherapy | (iv) | Iron transport
(v) | Iron storage
(vi) | Carboplatin

Thecorrect answer is

1. (a)(ii), (b)-(ii), (¢)-(v), (d)(iv)
2. (a)ii), (b)-(iii), (€)-(iv), (d)-()
3. (a)ii), (b)-(iii), (c)-(v), (d)-(vi)
4. (a)(iii), (b)-(v), (c)-(vi), (d)-(ii)

[CO(NH3)sCl** ¥ ¢ UOH } 08Byl bufOd
a) @%xpn 006 Ukype AJOxy) ¥
Ty ERIi N| WAURBH Od

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

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

3. [Co(NHa)4(NH)]* + CI

4. [Co(NH3)sCI(OH)]* % 0O U

For OH catalysed &l conjugate base
mechanism of [Co(NKsCI]**, the species
obtained in the first step of the reaction is/are
1. [Co(NHg)s(OH)]* + CI

2. [CO(NH3)4(NH2)CI]+ + H,O

3. [Co(NHa)4(NHo)]?* + CI

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

22

84. %) URY%yuyH OdA 3% e OUNMO[6%aUO
14 AR POjbP | %y RA®
¥y @ X %y UY
D rGA () |z¢ pr[Pe D
Mn,C & &
@AV U, wyl () |[we0B@O, a
e {€Q Il gAc%ol
@ | Mn(H0)” | (D) | T o, 8- pr
{ Ul FCNRg OOl
@) | [Cr(HO)M™" | (V) | g dR# ONEI Y &
PwoOol
V) [weOPOUMODY

bRy DR K

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

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

84. Match the species in columfiwith their
properties in columiy
ColumnX | ColumnY
Heme A (i) | oxo-bridged
Mn, cluster
(ii) | tetragonal
(iii)

(D)
(2
3)

watersplit-
ing enzyme
[Mn(H.0)]**

elongation
predominantly
p- p*
electronic
transitions

d- dspin
forbidden
transitions
tetragonal
compression

(4) | [Cr(H:0) ™" | (i)

(v)

The correct answer is

TT O Ol (Bii), (2)-(i), (3)-(v), (4)i)

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

85 z{pPi UiydWO } % yRNpi2 ¢ B %4 PRg
PE  A[Co,(CO)y OfCo(CO) %i TP I B Oy
%o P¥%, DRRBE

1. CH,BHI T Mn(CO)

2. P, CHI T Ni(h®>CsHs)

3. Fe(CO), CH, I T $iCH,

4. BH, SiCH1 T P



85.

86.

86.

87.

87.

88.

88.

According to isolobal analogy, the right set of
fragments that might replace Co(G®)
[Coy(CO)y7] is

1. CH, BH and Mn(CQ)

2. P, CH and Nig®>-CsHs)

3. Fe(CO), CH; and SiCH

4. BH, SiCH;and P

Wa d e¥§ BxO1 % y Npy@ [Co(h®-CsHs)B,Hg]
i 1 J[Mn(h®>BsHg)(CO)] ¥ ¢ Ua  PRg
T%y @ B ]

1. closoi T pido
2. nidol T grachno
3. closol T @rachno
4. nidol T pido
According to Wadebs
structural types of [C&P-CsHs)BsHg and
[Mn(h®B3Hg)(CO)] are

1. closoandnido

. nidoandarachno

2
3. closoandarachno
4. nidoandnido

[RhC(CO)g* ¥e Un BRgPIi d RBRE
1.y hOB %

2.0Ad® 0@ e OF

3. R§pPONITE x

4. o %AT &gl UAx 06 0@ke OE
The correct geometry of [RB(CO)4?* is

1. octahedron

2. pentagonal pyramid

3. trigonal prism

4. monocapped square pyramid

arachm O @B,Hb¥%yNMe; ¥ by 1
Pl OU@GkAl Tyusd O } & 0y
1. [BH®MIMeg] I T [BsHBIMey]

2. [BHy(NMes),] [BaHg]

3. [B4HiBIMes]

4. [B4H;lMe;] i T [BHo(NMes);] [BsHg]

The final product(s) of the reaction afachno
borane, BH;owith NMe;is/are

1. [BH3(NM€3] and [B\;H7(NM€3]

2. [BHz(l\!_Mes)z]Jr[BsHs]_

3. [B4H100NM63]

4. [B4H;oBIMe;s] and [BH(NMey);] [BsHg]

PwaAN g

ye OnOx

89.F NG WZ yie OnOxy) TOARB & O}

+ CDgH + A

CO\CD V%
R x

H

1. D2C:CD2 2.

CD; 3.
g

ProductA in the following reaction is

H H " + CDH + A

Co—

D3C_CD3
H2C:CD2

Mep” CD3 /
« \CD3 \H
rul es, t he orrect

1. D2C:CD2 2.
3. CD3

_/

DsC—CD3
4. H2C:CD2

Fe(CO} %yL,3G<E ) EP{IN ye OBOK R Y
Ai HNMROJ[I i e N} kB ¥%yHER

Oy e OnGxiy| R Ai WNRIOA) @
eb@ NUp xi ) RBAB xt KA¥%

cl
1. OC | 5 oc\||: >
e_
/l N oc” |
co
cl H
3. 0C| 4. 0C
AT /Fe—>
CIL Z ocC |
Cco

. Treatment of Fe(CQ)with 1,3-butadiene gives

B that shows two signals in itSH NMR
spectrum B on treatment with HCI yield€
which shows four signals in itSH NMR
spectrum. The compouriis

Cl
1. OC__ | 5 oc:\|F >
e_
/l A oc” |
Co
cl H
3. OC\'|: 4. OC
™ T
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[Ru(NHz)e** + [Fe(H20)el**

24

P NG W | ERyCe ®OnBAP#Ue by G x94 b#gU A % NH TEN %) Isx&d { b ¥%EPR

RAT & =213 10°R,DJ HO@®»% T0)3 000 NEPRICRGE) BRI
[RU(NH3)g]*" + [Fe(H20)sl* 321 #H O OT & By yii PHO UIN1 %y
zC Bug @0} yOA) x% %y #HOxy eu‘gﬁﬁgxﬁg,‘sl‘ |

OO0WBs50M'sti T 4.03 1M sty
yeOnGkgUs @ ¢ NxWmjsiygkg AOA

1. 3.16% 10° 2.2.0% 10° © O
3. 6.328 10° 4, 3.163 10 \ / \63@/
91 In the following redox reaction with an =N /N—
equilibrium constant K = 2.9 1, H H
A
[RuNHg)Gl2* + [Fe(H,0)el"” [RUNHg)g** + [Fe(H,0)el?* o o

92.

92,

93.

93.

the self exchange rates for oxidant and

reductant are 5.0 Ms* and 4.0° 16 M 's* 94. For complexA, deuteration of NH protons does

not alter the ER spectrum. The number of

respectively. h fine i in the EPR =
The approximate rate constant (1) for the 3}/2[)]e£52§tr:JnneDsf zxirs)‘ected In the Ty

reaction is
1. 3.16% 10° 2.2.0% 10° o o
3. 6.322 10° 4. 3.16% 1¢* N,
3ci
A <o TNy
n OAY) O teifU ¥ eUo PRg % N 135 —\H /o
H
A

1. %) O&Nay Ol { UIIC RIGI| BB ]

2.bjir}e AC @l yURDf I Ri 1T d RBRB] 1.20 2.12

3.0t wE 113 % OcR uls ¥RJyioE iRy3 60 4. 36

4. COe U B#gU ¥4 y Rl @ v - ] I e
e Ut By 4 y alm 95 UAXTTFP I 6 TE6O0O WUOU¥ A )JHIg RS

The correct statement for a Fischer carbene RspPO&IGTE 'Bi gl UAX (&9

complex is RS %i 1 g#1¥%QU b wi Bx |

1. the carbene carbon is electrophilic in nature fon (5

2. metal exists in high oxidation state 1. 8, 201 ,IAM 2. 8, 201 ,I}Z

3. metal fragment and carbene are in the triplet 3. 10,121 1 14 4.10,121 1 12

states
4. CO ligands destabilize the complex 95. The numbers of triangular faces in square
antiprism, icosahedron and tricapped trigonal

0%y G ¥go UUx ROROIT U ¥ 0, K prism (capped on square faces), respectively,

. ) O I oo are

By {OLX0g®) 11300kl U ¥QIN 1. 8, 20and 14 2.8,20and 12

BNy x AWlpk, 3OO0 9.8, 1081 T 0.4 B 3. 10,12 and 14 4. 10,12 and 12

%iBDN) xN 80 NOx 3% UO O@ U1 o61xy3] {RKy

pH >7p lOI i |_ TOi i ' %PI. éé)i @BI 96. FZC(?r?-C(Br)C|2~%i NgAl_ 0 |AD~ RHI @ b
1. A<C<B 2.B<C<A e OU1 Oy, § P’ F NMRH ©O®R 0120
3. Bg<A<C 4. C<B<A °c OQ‘JJ{Nl %LIBIPMC x |

The acidic solution containing trimethylamine Br Br Br
(A), dimethylamine B) and methyl amineQ) Cl Cl Br Cl Cl Br
(pk, Of cations 9.8, 10.8 and 10.6, respectively) @ @ @
was loaded on a cation exchange column. The F Br F F Cl F F Cl F
order of their elution with a gradient of
increasing pH >7 is

1. A<C<B 2.B<C<A . N N
3.B<A<C 4. C<B<A 3. A} O 4.0) wA

1. o % 2.1 i
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96. Number of lines in thé’F NMR spectrum of
F,C(Br)-C(Br)Cl, at -120 °C assumingit 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. ye O%OABP|} 810G, DI | | €Un
W N REB
0S0,Ph OH
/O\/\)\ /OM
A c
H,O
o~ o~
Ph0,SO.__~_A_ HO_~__
B D

.Ab|Ce OUIRE ®B|D
.Abp|De OUIRE ®P|C

PRg

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

1
2
3AITB CoOo@ZD%yuypO) N OL B KJ R ]
4

.Ao@ZBbPDs OUIR]

97. The correct statement for the reactaht8 to
give productsC, D is

0SO,Ph OH
/OM /OM
A c
H,0
o~ o~
PhOgSOM HOM
B D
1. A givesC andB givesD
2. A givesD andB givesC
3. A andB give identical amounts & andD
4. A andB giveD
98. T NG WZ ydrPxy OJaaAl Ofx } 8 ORB

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

99.

reaction is
[iﬁij/o\v/ox\ 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. /(Tovo\
»
[ N
P NG B qyedrpxy Of 6JaAl OF x

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

1 OH /\
@)

O
2 O /\
O

OH

} 8 ORB



3 O T
O

O
4 OH T
O

OH

99. The major product formed in the following

reaction is
/o
>:N+ |
| \
1. s> , NaOMe

©/CHO
WCHO
2.0

26

100. The compound that exhibits following spectral
data is
'H NMR:d 8.0 (d,J=12.3 Hz, 1H), 7.7 (d] =
8.0 Hz, 2H), 6.8 (d) = 8.0 Hz, 2H), 5.8 (d) =
12.3 Hz, 1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm

N(CHj),

1 ©/\VCOZCH3
(HsC),N . CO,CHs
.
0

’ W N-CHs
|
CH
HsCO 3

1 /O\ 0
CH
5 o I\ H,CO 3
’ (0]
OH - ~ ~ ~~ r o~ ~ e . oy ~
o ™\ 1007 NG W ¢ykOrOx) OfOEx } d ORB
3.
(0] Ph
O N Ph
OH \
A 7\ o) B-©O
OH BH;
100 x 1t K A% THNGIRIC &JO¥W T Uy xi ) BB HOH
OB BE = \)\%
lH NMR: d 8.0 (d,\] =12.3 HZ, 1H), 7.7 (d] =8.0 , by Re face attack
Hz, 2H), 6.8 (d,) = 8.0 Hz, 2H), 5.8 (dJ = 12.3 Hz,
1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm H
2. HO,
N(CHs), \)\%
1. X CO,CH3 , by Re face attack
H
3 HO/,‘
(HsC)oN S CO:CHs - Q\F
2. \©/\/ , by Si face attack
O
OH
3' W“/CHS LA
|
H,CO CHs , by Si face attack
@]
4. R o s
X N’CH3 (Face attack ©U 3% z OOQI
|
CHs
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101 The major product in the following reaction is

Ph
Ph
N

\B/O
/
BH;

O

3.

’ \“)Oi%
, by Re face attack
, by Re face attack
’ @H\F
, by Si face attack
4 H,PH
, by Si face attack
102F NG WZ ¢yie On OxqgUAWGEk } & ORHB
OAc
1. PBr3, Hzo
AcO @) 2. Zn, AcOH
AcO
AcO 3. NIS, CH;OH

NIS: N-iodosuccinimide

1. |
(0]
AcO
AC&/OMe
AcO
2. OAc
|
AcO O
AcO
OCH53
3. AcO OCHj;
AcO O
AcO
|
4., |

>3
(@)
jf

ACOOMe

102The 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
OCHj,

} & ORE

i. CHl

ii. t-BuOK

=
I
w
O
»n
N

w
%
b

103. The major product formed in the following

reaction is

I
15

O

wn

i. CHjl

ii. t-BuOK

HCS
2.
' O



H,CS
3. 4.
0

O
104 ¢ N@& WZ ¢yiedrpxy OfeJaAl Ofx } & OR1
CI/.F:—‘,Cys
u—
crRu=\ C,Hs0,C  CO,CyHs
= CO,CyHs
CO,C,H Calls0L
= 2>275 = CyH50,C,, A~
1 A \)O<COZCZH5 B = M2rstz CO,CoHs
. CO,CoHs
CoHsOC
- COCHs o _ ¢,H.0,C
5 A= \/E><00202H5 B = C2Hs02 mcozcws
CO,C,oHs
H
CO,C,Hs
CO,CyHs
CoHs0,C “CO,CHs
H
CO,C,H5
CO,C,H5

CQH502C COZC2H5

104. The magpr product formed in the following

reaction Is
PCy3
ClRu—\ CHs0,C  CO,C,H
Cl” 2H5002 2L2Hs
= CO,CyHs
cszozc

CO,CHs
- = CyHs0,C.,
A Qi><cozczw5 B= M2Ns-2 COLCoHs
1. CO,C,Hs
Al CO,CoHs
2 = CO,C,Hs

CoHsOC

_ CH
B = CoHsO:C CO,C,Hs
CO,CoHs
CO,CH5
CO,C,Hs

CO,C,H5
C2H5OZC C0202H5
CO,C5H5
4. a- EE><°°2C2”5 CO,C2Hs
CO,CoH5
C,H50,C CO,CoH5

105 7 NG WJ ¢¢ O) wi @1 ¥ %O0x Fa
00 RHB
Br
Br Br
e DL
OH O OH
1. 0. K,CO; i H giii. 8rg, ®.QNBBH,
2. i.NaBH,, i i . Hgii.8rg ®.KO;
3. HCI G @ &L, iii. Bry, iv. NaBH,
4. 0.Br, i i H g ili. € £O;QINaBH,

105 Correct sequence of reagents for the following

conversion is

Br

)\ Br Br
1. i. K,CO;, i H £ifi. 8rg ®.QlaBH,
2. i. NaBH,, i H £ili. Brg 0.0,
3. HCI g T KLG,, iii. Bry, iv. NaBH,
4. 1. Bry, i H Lili. & LQ,GviHNaBH,
106. ¥ WZ oyedrdOx) 3y Ofx } & ORK ]
QP
| s /N\N TESO NaHMDS
° P N VE\/
Lo OHC
TES: Triethylsilyl
Y NF OTES
1 0
OTES
2.
3.
4,

wag O b
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106 The majoroproduct in the following reaction is @5 C> OzNO C>
A NaHMDS 2
o e Ty { }o C> @ () @

TES: Triethylsilyl

= OTES

OTES
2.
1.1>2and3>4 2.2>1and3>4
3.2>1and4>3 4,.1>2and4>3
3 108 F NG WZ ydrpxy OfeJaAil Ofx } 8 ORKB
) 1. L-proline
acetone
CHO DMSO
\r 2. Me4,NBH(OAC)3
AcOH, CH5CN, -40 °C
4,

OH OH OH OH

OMe

'
:

107.F NG WZ Al @ yeOnOxy "y 3% eUn OH OH OH OH
Ono ¥. RAD Lx®, 8@ A ] _ _
y.e on by el T 3k g 108 The major product formed in the following

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

Q -, _ AcOH, CH3CN, -40 °C
H@N® H@O N ) @

02N 02N 2 :
OTs H,0 OH
(©)]

OH OH OH OH
2 2 4.
H H )\/\‘/ )\/\/
OTs H,0 OH z -
4) OH OH OH OH
7 / oL R 3 N . L .
1097t NG WZ #£10) wl g1 ¢l WWE g b} { R
1.1>2and3>4 2.2>land3>4 yeOnOxy "w %RBPRg OO
3.2>1land4>3 4. 1>2and 43

1. SeO, (cat.)

107. For the four reactions given below, the rates of X tBuOOH Z>CHO
the reactions will vary as > PoC
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1. ()] Ny e On din[R3lc pCROP O®E E H H
([i)[3,3-c PROP OB E 1 %OCH\% 5 %ﬁﬁgfb
2.0 NyeOnGiR[R3-c bROP OWE E TINO3), \
(ii)[1,3- e PCROP OB E

3. [23- e pROPpOBE®) | Nye OnOxy H
(i)[1,3- e PCROP OUE E 3. 4 %ﬁgﬂa
4. ()[13 ¢ POROP OUEE) [2,3])- L~ 1(N0y), ! 2

ePROPOVEE)[33-c PROP OW
e UgE o L .
1117 N@ W7 ¢yie OnOxy 1% .BR & O}
109. The correct sequence of pericyclic reactions *-PORMN%ARehi 3% OkN 1T Uy xi |
involved in the following transformatios i

*

1. SeO, (cat.) OH BF5OEt,

X t-BuOOH Z “CHO A\
2.PCC N
H

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

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

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

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

sigmatropic shift, (iii) [3,3]}sigmatropic 2.
shift \

1107 NG W #i0y wi @1 UOf&E: OB & O 1 4

BEIB RE] 3. *
@ TI(NO3)5 E>_<OCH3 QNQ + Q:Q
CH3OH OCH, Y H

H H
1 OCH; 2 OCHj
H TI(NO3),
H

E
zZ />>:*:
+
*
N

TI(NO3z), \
H
H
3. %Tl(Nos)z 4. OCHj,
ONO, 111 Product(s) of the following reaction is (are)
H [*- indicates isotopically labelled carbon]

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

@ TIINO3); O_<OCH3 H
CH5;0OH OCHjy







