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same volume, the trend in the rates

of herbicide nptake would be

1. A>B>C

> BrA>C

& .
Y »
PART A 3. B>C>A
= : 4. C>A>B
Oxidation of alcohols to acids .| 5 What is the minimum number of
involves formation and cleavage of '« cards you need to uncover from
~ bonds. Which of the following " the top of a weil-shuffled deck of
possibilities is valid in the process? 52 playing cards, to ensure that
1 yBu have two cards of a suit?
1. Formationof C=Obond and  ©#, =" :
cleavage of O-H and C—H bonds. 1) 4l wwme (@) 15
_\-)”Formannnofcﬂbundsand s % -t : :
cleavage of O—H bond. — M:I%’ﬁ ,_‘3) 4 3
3. Formation of C=0 bonds and Lo
cleavage of C-H bonds. 6. A long cylinder has an axially
4. Formation of C=0 bond and ~ placed ‘two-bladed fan spinning
cleavage of O-H and C~H bonds. inside it. Bullets are shot through
: o sl g the cylinder at a constant rate. If
.- Suppose the Sui somehow becomes the number of blades is increased
" a black hole without change in its to four, the number of bullets
mass. Then this black hole will pull o "
into itself * 3 1. - missing the blades is halved.
: 2. missing the blades is reduced
1. allthe Ptﬂﬂm by one-fourth.
2. only Mercury. 3. hitting the blades is doubled.
3. ' all planets from Mercury to 4. hitting the blades remains the
Mars . same.
4. none of the planets
. 7. A jar containing an iron block B
. Which of the following animals does was floating on water in’a bigger
not have modified legs used for container. The block ‘was taken
flight? out and put into water. As a
result, the level of water in the
* (1) Sparrow (2) Bat container will .
{3) Flyingsquirrel (4) Butterfly
Droplets of a herbicide solution form
various shapes on a leaf as shown. °
1. rise
/\ 2. fall
O PN 3. remain the same
A B G 4, rise or fall depending upon
the mass of the block
Assuming that the droplets have the 8. i b SRR

window with glass panes, Which
of the following is the most
effective way to prevent the room
from getting hot in summer? -
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11.

12.

(3) 299

1. Cover the inside of the glass
pane by & black paper.

2, Cover the outside of the glass
pane by an aluminum foil. -

Cover the outside of the glass
pane by a white thermoco! sheet.

\A. Cover the inside of the glass pane

by a white thermiocol sheet.

A polypeptide of 300 amino acids

has tyrosine at the 157" position. If

- the tyrosine codon mutates to a

nonsense. codon, what would be the
size of the polypeptide in this

* mutated organism?
(1) 157 @ 156
(4) 144

After bubbling air through pure
water (pH = 7.0), its pH decreased.
Which ~ of the “following is
responsible for the pH change?

(1) Nitrogen _2% Carbon dioxide

(3) Oxygen (4) Helium

Which of the following caused
disruption of air-traffic in Europe
after the volcanic eruption in Iceland

~in the year 20107

1. Risk of engine damage by
volcanic ash.

2. Increased local temperature.

3. Reduced visibility due to
volcanic gases.

4. Presence of toxic gases.

A segment of a circle (slightly
greater than a semicircle, whose
centre is O) is given below. Identify
the correct statement regarding the
three angles A, Band C.

¥ A,BandC are unequal.
- 4. A,Band Careeachequalto .

13.

14.

EL
o pE
‘bkﬁf
; e
% i ] @
1. A isequal to-B but not equal .~
toC. vooT .k
2. A,Band C are equal and i
have a value of 85°. i

95°,

Three boys A, B and C kicked
three balls horizontally from the
edge of the roof of a-building.
The  horizontal distances
traversed by these balls before
hitting the ground are da, dp, dec
tespectively, with dy > dp > de.
If 14, 15 and fc are the times taken
to hit the ground respectively,
then

() w>tm>tc () ta<itg <t

Q) wrte<tc 4) ta=tm=t

A swinging door is to be stopped
by driving a wedge between the
floor and the door. The most
favourable position of the wedge
is close to the

1. outer edge of the door because
even a small frictional force
can provide adequate torque
to stop the door swing.

2. outer edge of the door because
the frictional force is the
largest at the outer edge.

-3, hinged edge of the door
because the moment of force
is smallest near the hinge. .

4. hinged edge of the door
because there is friction in the
hinge.
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18.

The most abundant ¢lement by mass

, mﬂ:ehumnbod}rls

A carbon mmm'ggn'

. {3) calcium (4) oxygen

The figure shows cumulative weight
percent curves for different types of
sediments. Which type of sediment
has the narrowest size distribution?

I
£ r“
L

.

1.- Dune sand

2. Glacial nll

3. Flood gravel

4. Loess

A number system consists of digits
0, 1,2 3 4 and 5. What is the
decimal equivalent of 15 in this
number system? o'

y 15
(3) 11

(2 13
@ 12

Absolute water content in the air in
the equatona] region is measured tu
be 18 gm "~ and the same is 4 g m°
in the polar region. However, the
values of relative humidity reported
are 60% and 78%, respectively. This
could be because

|. equatorial region is warmer and
- therefore the atmosphere has a

higher water holding capacity.

2. winds are stronger in the polar
region.

3. polar région is ice-covered and
therefore its atmosphere has a
higher water content.

.7I & = v

"

4, of Iughnr snﬁwfaﬂ in the
polar regmn.

19. The simple representation of a

. detergent mulecule is pgiven
* below: . 2
jonic
head

Which one of the following
representations  describes | the
interaction of the detergent -
‘:.mulg::ute ina sysham mmposed TR

20.  Parents with blooed groups A and
AB have two children. Which of
the . following cannot be the
blood groups of their children?

-l. Aand AB oy P
2. Band AB '

3. AandB € ;
4. Oand B . £

o] i i;__-
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2L; ldently wiieh of i fotlowing = mcuhng'?c tilti:r':;tic'am:h ewi'll fg;}:g:mg
ST Ik Bpl hereban? linear increase of the conductance With
volume of the titrant addéd up to the break
i ﬁ% ~ point and an-almost constant conduétance
i afterwards. -
2 i o
’ & [.Y Astronga-::tdwnthasn'ongbase| :
o T 2" . Astrong acid with a weak base
L:i’/ e L ;_‘} ™ 3. A weak acid with a strong base '
4 * 4, A weak acid with a weak base. -
26. Flocculation value of K350 is 'l"tnuch less
2 Eﬁlmmg;ylelzm et BRQuRd Sl than that of KBr for Sol A. Flocculation ¢
value of CaCl; is much less than that of Xe
i o NaCl for.Sol B. Which of the following :
. ° ; j statemenls.is correct? Ern fom el
Ze "By P Ls :
3 1p . L o _¥"  Sol A is negatively charged ¢4 m.‘
Vg g ‘;ﬁ-\ _ and Sol B is positively charged. E
& S 28 T.® 2. Boththe sols arc negatively =~ - Caty,
_ L Ay charged. '
23.  Pa and Py denote the populaiions of 3. Sol A is positively charged and Sol
two energy states E, and Ep,"and E, " Bisnegatively charged.
> Ep. The correct statement when the - 4. Both the sols are pﬂSllwely charged
temperature T, > Tz is "o E~
1. Py(T).> Pa(T), Pa (T <Py(T) Z'EP For a system of constant wmposmun the
and (P, /Py ). >(FP,/ F)r ¢ o7 pressure (P) is given by
/ b
2 PafTy) 3 PefT9) Pa (T2)>Ps(l) auU
and.(B,7 By <(P /Pl gl ! _(E‘El’ { :: hf, e
~3. Py(Ty < Pa(T), Py (Ty) < Pu(Ty- P _(iiﬁ g 'ﬁ o ¥
and (P, /Py ). >(P,/ P, ), - av js ;H Sy
e v & w7 -
W AT Py (T < Pa(T), Py (T< Py (T 3. [E} g,g e
and (P, /Py )y <( P/ Fy iy, . . - JJJ o
i '{en# ' ('@EJ A s gt
24.3 The uncertainty in the NMR frequéncy ¥ o4 daet il
—_.—-of a compound in liquid state
(relaxationtime=1s)is 0.1  Hz 28. The value of dyyy in a cubic crystal is

The uncertainty in the frequency (in
Hz) of same compound in solid state

(relaxation time = 107" 5) is -
r
S PV
2

00

325.6 pm. ']‘he value of dg._;g is

: iﬁ 325.6 pm
2. 976.8 pm
3 108.5 pm
4. 6256pm
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5 ?etl’ﬁl 4. 50
The sodium D lines - are due
s ZP 2 - EP _)25
a WR S, (AE)) and P, 7S,
e {AE) transitions. The splitting due to
£ ¥ . spin-orbit coupling in P state of the |
~ sodium atom is % .DE
cr-{g.tﬁ Py~ glxp
ro. ’ _
2g' L AE; + AE, e 20
20 AEp-AE '}.P:LP_,. &
te 2 4 AE+AE v “}?L
I E b : < N
gAY AE,-OE, e T
Ll o I ' 12 1 ¢! Q
32, The rate constant of a unimolecular
reaction was 266 ® IOJ s"1 ‘and
22 % 107"s ™" af T = 120 K and 360 K
- tespectively. The rate constant (in s 7
units) at 240 K would be
. . 24x107
2. 24x10"
3. 48x107
4. 18x10"
33 For a potentiometric titration, in the '

The symmetry point group of ethane
in its staggered conformation is
1. -,CJ-\'
2 Du
3. D
S

For the reaction C;Ha () + 302 (g) —»
200, (g) + ZH0 (1); the value of AH~
bU{mkI)&t?:DﬂKandlbar:s '

4,

N

curve of eémf (E) vs volume (V) of the
titrant added, the equivalence point is
indicated by '

¢

34,

L 1&_3!&1’[=ﬂ,|d=Ef&V2[3._o'-"

2. |E/dV|=0,|d*E/dV|>0
3. [E/av|> 0| E/dV=0
‘4 |Esavi>ofiE/av>e T

The osmotic pressure (m) of a polymer
- sample at different concentrations (c) was . -
measured at T(X). A plot of (n/c) versus¢
ve a straight line with slope (m) and

ks tercept (¢”). The number average:
molecular weight of the pulymer is (R =
gas cnnstant} R
RT e
L —
; <
c
y TR
RT ]
e
3. RT ¥
t 4, mRT
45, The -concentration of a reactant
undergoing decomposition was 0.1, 0.08 .
and 0.067mol L™ after 1.0, 2.0 and 3.0 hr .
L' respectively. The order of the reaction is -
£ 1. 0 Ll ,a' % 'E o EE )
2.k i i 2!
3 " 1 -
A2 I« D |
4. 3 : o _,_,}’-(
36. A paricle is constrained in a  one-

dimensional box of length 2a with fp. ©

potential V(x) = =-=;'x<—ax>aand5."5:
V{x) = 0; =a € x = a. Energy difference Yy
between levelsn=3 andn=2 is ( -
| Av 2 ﬂ. ~ 3
5 : ]
il 5h : . ..;‘ E
Bma L wl
, O 771 Wik
| 3"’"? o S S
h - P
3. : £ vy
: I2ma’ B bv
Sh? q- : LR T
> ~ gy
u/" 2ma’ : $w ¢ b-jﬂ-?"
28
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Inﬂw"FNMRspecmnnofPFs.ﬂlc fm Vx=6r-1 I Y
number of signals and multiplicity, at ¥ M=Cox=4,z=2
room temperature are ., ' 4. M= Mux S5.z=1
) 5 ! & 1
_AT  one, singlet :
2. one, doublot 43. Among the‘fnllomng pairs, Q} {?.Q
3. wwodowblet, | (Ayoxygensuifur g5 =
4. two, singlet , i ] nitrogen-phosphorus M P
42y phosphorus-arsenic or. 2 7
38.  The correct statement regarding : D) thﬂl'hle‘-iﬂdinebt . Fg :
_ CIM"'{B"H"} mﬁ 'f,"._,_ | v glgf: in which t1:]1:;: ﬁ;gto igrt;oﬂ energies
A" -italways has -2 charge ) : rb’y_mo?'e s e =
,g—. it alw:ys has +2 charge _ 1. (A)and (C) only
. itis a neutral species ; 2. (A)and (B) only § =
4. itis more reactive than nido-, 3. (B)and(C)only
_ amckno—, and ﬁypo«borancs _ 4. (C) and (D) only
39, Lewis acidity OFBC]% BPh; and 44, The stable cyclopentadlenyi complexof .
BMe; with respect to pyndme berylliumis .
follows the order ' :g,w-r . pe Kb
| I. [Be(n’~C:H T e
1. BCl>BPh; > BMe; 5 [Bq"s o I
- [Be(n’-CsHs)(n"-CsHy))
2. BMe;>BPh; > BCl L A
3. BPh; > BMe; > BCl 3. !BetnlﬁsHs)(ns—C;H,)]
4. BCL>BMe; > BPh; 4. [Be(n -CsHs)n™-CsHs)]
P ' .

40. Supero:l%ig_c dismutase contains the 45. The reaction between NH4Br and Na

rietal ikis metal in liquid ammonia {solvent) results .~
: in the products ; R

. T o

1. Zn(Il) and Ni(II) : , Ll VB A R

2. Cu(Il) and Zn(1l) 1. NaBr, HBr ag P

3. Ni(l) and Co(IIT) é EHB};B H;. i

- Cu([l) and Fe(I1I) : 2, HBr* e Aty
J' 4. NBn, H; =i

41.  The number of antibonding electrons ) ‘
in NO and CO according to MO 46.  The material that exhibits the highest
theory are respectively: electrical conductivity among the
i g _ following sulfur-nitrogen compounds is
2. 2.' 2 I.- S4N4 ‘- Eu "__:" ( N 1;;__';@
3. 3,2 2+ SNH = &7

. 4. 2. 3 : : ‘ SzNz - ﬂ/y-.-___{h! ': ] P‘ .

42.  The correct combination of metal, ¥ (S@ R e : > gl
number of carbonyl ligands and the | 47.  Uranium fluorides co-precipitate with * !
charge for a metal carbonyl complex . s ot
[M(CO),J” that satisfies the 18 A4 CaFy d e, gt T
clectren rule is . Y2 AgF . -

. | 3. LiF - 5
]. M J;r] X ﬂj\ﬁ 2= "". I 5t {y MgF: L..‘.’:\-

rﬁ ¢ %

P S
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a colour change at pH 6.40 when
20% of it is ionized. The dissociation
constant of the indicator is
1. 995x 10%
2. 395%10°
3. 45x10%
4. 60x10°

The actual magnetic moment shows
a large deviation from the spin-oniy,
formula in the case of & l'* ;LF?n‘é
Ty b © Y
e a2
3, Gd*'les '

A Smte

50 The complex that ab
shortest wavelength is

- 49.

[CoFel™ *" e

[Co(H0)]™ ™~

[Co(NH3)el™

L.

2.

3.
T

4. {Co(ox)s]” (ox= C104)
51. Two o particles having speeds S5y
and S, have kinetic encrgies 1'and 2

MeV “respectively; “the relationship
between S, and Szis:”

Green coloured Ni(PPh;Et);Bra, has
a magnetic moment of 3.20 B.M.
The geometry and the number of
isomers possible for the complex
respectively, are :

52.

Slil._lal'e planar and one
2. tetrahedral and one -

e ﬁ‘}ﬁ' oy 1

The 2cid-base indicator (HIn) shows

o

#1%6[4 ;

1

3, square planar and two : f
4. tetrahedral and two d /
53, The chemiluminescence method "~ for

determining NO in environmental samples
*is based on formation of NO;* ited)
which is generally genefatarﬁ;r%lﬂe

NO with

' S A
1. O .
2 05
3. Oy

0,"
the IR spectrum, carbonyl absorptio!

at .

" In
‘@)‘/band for the following compound a_pp'm

1]

Tin- 'L
o
D i

i o s

f : .
7 1810em’ e SR

2. 1770cm’
3. 1730 cm’
4, 1690cm -

55. Among the following compounds,
formyl anion equivalent is :
1. acetylene
2. nittomethane
3. ethyl chloroformate
4. |, 4-dithiane

6. In the following concerted reaction, the

product is formed by a

H
ﬁ 3
Ly ":: H

Frgn -

1. 6n-disrotatory electrocyclisation
2. 4n-disrotatory electrocyclisation
3o~ Gr-conrotatory electrocyclisation
4, 4m-conrotatory clectrocyclisation




57. A suliable reagent combination for
carying out  the following
conversion is
QG — O

“OH
fo: mm:thyi orthoa.cemm and p-
- ' toluenesulfonic acid -
- \_g trimethyl orﬂmaeemte an ™
: sodium hydroxide i %S
. [
3. -2-methoxypropene and p-
_ toluenesulfonic acid =~}
4. 2-methoxypropene and sndmm

hydlmude

58. The lUPﬁC name ut‘ the followmg
compound is

. fin
l.  (R)-3~(prop-2-enyl)hex-5-

ynoic acid ‘E
2 (8)-3-(prop-2-enylhex-5-. &
ynoic acid ;
3. (R)3-(prop-2-ynylhex-5- §~
enoic acid b
. _,A/ (8- 3{prnp~2 ynyl]l1ex~5- ’i.
IPP Lol enmc a-;ld '

< :
12
3

wb@b

'='Sf

" 63.

59, In the mass spectrum of dodecahe-
drane (CyHzp), approximate ratio of
the peaks at mz"z 260 and 261 is

N we
B (8}
¥
2 501 ¥ I¥
3 10:1 . 34
4 20:1 be.aﬁ }#?f‘i"

60.  The reaction gwenrrbelnw prD{‘.,t:’dH

lhmugh
T N b
- NaHCO p‘ ’
~ COOH : O%

oy oy
rﬁ;q# .

_6_1.- Among the following drugs, the anti-

cancer agent is

captopril
chloroquin

. camptothecin -

. ranitidine

.
f

.o T

1;
-z
3
4

62. The teactlon that involves the formahon
of both C-C and C-O bonds is

o

Y

.. Diels-Alder reaction -
Darzen's g IClle ester
condensation .
aldol reaction s  u,r
Beckmann rearrangement

: ‘».ﬁ'!"“b

an
+ Gli

Among A-C the aromatic cumpounds

\-.. e,

"'““““

{{ b
. A BandC
2. AandB only
3. BandC only

' Aand Conly

i

In the fol]owmg Markonikov addition
reaction, the products A and B are

64.

;.-‘\l/ HBr B
Br
l. homomers
- 2. enantiomers
I, diastereomers
4. regwoisomers



The major product formed in the

13

SOy

A 4-ethylphenul Z‘_} Cj‘w

65,
following reaction is
. ; " 2. 2-ethylphenol ,,,w-'
Me Pyt
C%w ﬁ" > & smenyiaisol ‘e _j ¥
Ry SLEEEL L TR ¥ - ;
S o WP dameitylacny kol o
' ey PR - . e '
1 Q 2 C[w’ e | 69 With respixt to clectrophilic aromatic  ggay
& : “hiy ~~ substitution, reactivity order of pyrole,
o - pyridinc and indole is e
; NHz - T R }
3. 4, 1.  indole > pyrrole > pyridine o~ ;,a
_ _% pyrole > pyridine > indcle ~ ¥
66.  Among A-C, the compounds which 3. pymole> indole > pyridine -
can exhibit optical activity are 4 : m’a:‘_lp:} pyrdine > pyrrole "
Ph N7 woT~ANOH LS 170, The most appropriate reagent suitable
oM ! éﬂ; B s foaT forﬂlecunmsmnofzﬂctyne into
8 B e ¢ ' xrqn.s-Z-m:tenc is
. A BandC 1. zinc and acetic acid e
2. A and B only T
3. AandConly 2. 10%PIC 2
4. Band Conly 3 lithium in liquid ammonia
§ i < 4. hyd:azum hydrate
67.  The major product formed in the s
' following reaction i3 v, a5 i
L L \ s r- g 4 .ﬂ
L I Lo L& 5 ‘":EN‘"-‘
Ph/!w/\ LJNH,‘ i \‘:".’/_i} il '-—rp re
) -?0“{: " v s
- L a-\,:‘.:\ =
/Lz/\ Rl Pn’l\l/\
OH
de 3. FhJ\_l(\ 4. Ph/H/\
O OH
\@ An organic compound (MF: C3H,40) .
exhibited the following 'H NMR
spectral data: § 2.5 (3 H, s), 3. 3 (3 H,
5).68(2H,4,/8Hz),7.2(2H,d, J
8 Hz) ppm. The -:ompound among
the choices, is
g— SHI=
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73.

.

75.

-

e PART C

Consider a n-type semiconductor whose B,, 0, Ec 2.0eVand Eq=1.98¢eV. The currm
statemem among the fnllc-wmg is

Ef= 1 eV and is independent of T

Er=1.99 ¢V*and remains independent of T

Er= 1.99 eV and increases towards 2.0 eV with increase of T
E¢=1.99 eV and decreases with increase of T

e sden

Rcact:r:m of Fe(CO)s with OH leads tnoomplex A which on oxidation with MnOz gives
B. Compounds A and B respectively are . _ ¥

(1) [HFe(CO):] and Fex(CO) @) [Fe(CO)s(OH)]” and Fex(COJ
(3) [Fe(CONI" andMnyCOne - (4) [HFe(CO)4] and Fe,05 S f B

For the reaction H2O(g) + C (graphite) = CO(g) + H>O(g), the variation of energy

parameter-AG® , AH® and TAS® of the reaetion over a Inrge temperature range | 13 shnm
below. The correct identification of the curves is gnrm by ~,

TiK) —
(1) A— AG®, B - AH®, C - TAS® () A - AH®, B - AG®, C - TAS®
3) A—=>AG°, B—TAS, C— AH° (4d) A—=TAS" B - AH C - AG®
A sodalite cage in zeolites is
1) a truncated tetrahedron | {Ij an icosahedron
(3) a truncated octahedron {4] a dudecahedmn

Two moles of a nonvolatile solute is dissolved in 48 mol of water and the resu!lal;lt
solution has a vapour pressure of 0.0392 bar at 300 K. If the vapour pressurc of pure water
at 3{]1} K is 0.0400 bar, the activity coefficient of water in the solution is

(1) 0.96 (2) 098 (3) 1.00 @) L0



, = 5 N -,
A - 1 b //;— ﬂi{m:
“76.  The final product(s) of the reaction L Y N .
% ' P(OR); +R'X islare | & il | :
| (1) R'PO(OR, andRX () [R'PO(OR;IX
(3) [R'RPOAOR)JX (4) ROR’and PORRX .

: 77. 1 mol of CO;, 1 mol of N; and 2 mol of O, were mixed at 300 K. The entropy of mixing is
@) 6RI2 (@) SRIn2 ® 52 @ eR2

- 78 | For the eigenstﬁtma of the hydrogen atom, which of the following relations between the
expectation value of kinetic energy (1) and potential (¥} holds true? '

M (1)=(7) @ 2T)=-{r) .
@ 2(1) (V} _ _ @ (r)y=-2(F)

79. For the liquid = vapour exjui]ibrium of a substance, % at l.ha'r and 400 K is 8 x 107 bar
K~'. If the molar volume in the vapour form is 200 L mol™ and the molar volume in the
liquid form is negligible, the molar enthalpy of vapourisation is (1.0 bar L = 100 J}-
(1) 640kimol’ @) 100 kJ mol”
(3) 80kJ mol™ @) 64kImol

80.  The correct order of acidity among the following specics is

L. [Na(H0)] > Ni@hO) 1™ > [Mn(H;0)s** > [Se(H,0)]”

2. [Se(H200]* > [Ni(H:0)el* > [Mn(HLO)s]” > [Na(ELO]'
3. [Mn(H0)l™ > [NH0))” > [Se(HO)el™ > [Na(H 0l 10
4. (S(H20)]" > INa(H:0)] > [Ni(H0)s]** > [Mn(EO)]"

81.  The Langmuir adsorption isotherm is given by 0= %, whg:i'e p is the pressure of the

adsorbate gas. The Langmuir adsorption isotherm for a diatomic gas A; undergoing
dissociative adsorption is .

-k : __2Kp
_[l} g }+Kp .{2} . I+2i_(p
(Kp) (ko)"
3) = —-——— 4 O=—tf—
® o 1Ky &% 1+(Kp)" .
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82.  The standard electrode potentials (E"}BFF:‘ T and Fe !’Fe electrMes are +).77 V and
—0.44 V respectively at 3[}[}! K The E"qu., "Fo elecirode at the same temperature is

@ 121V (z) 033V (3) 0.1V @ 004V

83.  Which of the following is true for the radial part of the hydrogen atom wavefunctions
Rmr{r} (n: principal quantum nusmber) and the nodes associated with them?

1. The radial pa:rt of only 5 functicn is non-zero at the erigin and has (n — 1} nodes.

2. The radial part of s function is zer@ at the origin and has » number of nodes.
.3 All radial functions have values.of zero at the origin and have (x -1) nodes.

_ 4. The radial parts of all s functions are zero at the origin and have no nodes.

84.  For non-degenerate perturbation theory for ground state, with E{” as zeroth order energy,
' E." as the first-order perturbation correction and E, as the exact energy, which ufthe
following is true?

(1) (E{’+E{")is always equal to E, (2) (E+EJ)<E, |

3) (E"+E{")=E, (@) EJ” =(Eo+ Ey)
‘l'-f," . Ll .1-5 . g hi- g e ) 5
85.  Observe the following electronic transitions of a diatomic molecule.
Le & e -, 2 . 8 L e
ROSETIN /S HEND 250 »A N | I S X
o © A, -'E (D) "ﬂ" 3 15!
' | iv 3= 4 <
.# }  The allowed transitions are izteg
I . " & ﬁ! 5
. (1) (A)and (C)only (2) (B)and (D) only
e £
4 et () (A), (B) and (C) only (4) (A), (C) and (D) only
: ©86.  Anexcited mplct statf; wave function of hydrogen molecule WIﬂI the electronic
5 ' configuration.c, o, o has the following space part
M a,(1)e.() @ 0,00, (2)+0.()o,2)
3 o,(1)o,(2)-0.()o,(2) - @ o, ()o,(2)+0,(1)o,(2)

The NMR spectrum of AX; exhibits lines at & = 2.1 and 2.3 ppm (for X type protons) and
8§=4.1,43, 4.5 and 4.7 ppm {for A type protons), measured from TMS with an instrument-
operating at 100 MHz, The chemical sh:ﬂ; (in ppm) of A and X protons and coupling

constant (in Hz) are respectively. <
(1) 44,2.2and 20 (2) 22,44and 10 S J‘;) _
{3) 22.,44and5 . (4) 43,2.1and 20 -

™. 3
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2 o '|\ -
e character table of the Cyy point group is givenbelow: l'\“-“/f: Con
o - TR ey
Cxy |EG o o : o w s
A (1 1 1 1 ' G o D o
As 1 1 -1 -1 v §oRE
B |1 -1 1 -l : o
B: 1 —1' -1. 1 ) ¥
by £ 2AT VLA i =

The two functlonsqa. =p;+2p2+2ps +paand ¢2 = 2p - p2— P +1p4(Wh€l’C__H‘ is the p-
orbital on thek atom ofc:subutadlene and les the motecular plane) belong tu

\.

) A and Az respechvely 2) Bot‘h Az, | __ ot
(3) BothB;, (4) B and B; respectively
]f 8, denotes the characteristic temperature of rotation, then the magnitude of[Berz)'_
04D2))/ [8{HD)) (assiime the bond lengths to be the same for ail the molecules) is
B I v O . - 2 P t ] |
(1) 23 2) 32 3) 89 4 98
The overall reaction for the passage of 1.0 Faraday of charge in the fotlowing cell ' 1
 Ag(s)-AgCIKCI(an)] KCl(a)] AgCl(s)-Ag(s)
is given by (-t denotes the transport n‘uml;ers)
(1) &KCla;) — t. KCl(az) (2) t.KCl(ay) — t: KCKay)
(3) LKCHa,) — t KCl(ay) (4) t. KCl(ag) — . KCl(a.)

A system consisting of 4 identical and distinguishable particles, each possessing three
available states of 1, 2 and 3 units, has 10 units of energy. The number of ways, W, in
which these conditions are satisfied is

(a 2 VK (3) 6 ' gt) 10

92.  The molar conductivities at infinite dilution ( A, ) for N2;SO4, K;80s, KCI, HCI and

HCOON at 300 K are 260, 308, 150, 426 and 105 § cm > mol™ respectively. Hence A2
for formic acid in the same unit and at the same temperature is

1 G\:;' (1) 381 (2) 405 (3) 429 4 531

If the displacement vectors of alt atoms in cis-butadiene are taken as the basis VELLLS; the
characters of the reducible representation of E, Gy, 0, (malecu]ar - plang) and o are

et

1. 30, 10, 30, 0 |
2.3, 0 10,0 & g @, 2P, +F P ot ﬁ?
130, 20, 0,0 w k
4. 30, 0, 20,0 .9 F, - e" - F:;f "t g,
. o a ! ” :
g By t ﬂm v Gy '!.:'f""‘-?;*
S/79 SW/11—1CE—2A ]
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94.  In least square fitting of a data set {X;, Yi} to the oqunuon‘!’ A-X, the regress;m:

coefficient (A) is estimated by
ay Yr/yx @ 2 XY/3X
&) ZX,-I: I8 @ Xx/YR
 95.  Atany temperature for the following reaction (D and T aredeutenum and tritium
respectwal)r) comrect statementis :

(A) HC!+F—-HF+CI (B) DC1+F-»DF+CI (-::} TCl +F -+ TF + €1

1. (A)is fastest
2. (B) is fastest
- 3. (C)is fastest
e N4 Al theabove mﬂonshawﬂwsnmemteommm

96.| Anexample ofa mlamtucm method 'of measurmg rates is -

l.. spectroscopic rmmtonng of pmduct conccnt-rauon
2. “stopped flow technique * L
3. temperature jump experiments

AT measurement of spectral line widths

£

97.  The overall rate law of the following cﬁmpicx reaction,

e N

IA =B i, (fast equilibrium) peni”
A+B == (fast equilibrium)
A,+C—2 3P+ 2A (slow)
by steady state nppm_:_:inmlion would be _
() KKks[A]'(B] @) KKiks[A][B)
ma () KiKkA] [BY . @) KiKsks[A][B]

x;t £ ) .
@ The v:bmuona] energy levels, v = 0 and v' = 1 of 2 dmtmmc molecule are

separated by 2143 cm™' . 1ts anhannomclty constant (1ex,) is 14 cm™'. The values of @, (in
cm™)yand first overtone (cm’ ') of this molecule are rcspccuvely

(1) 2143 and 4286 (@) 2157 and 4286 eV

{(3) 2157 and 4314 1 Jd) 2171 and 4258 s 2\?‘ Q L =
: L LEit L] il r
. .?Wx — él.m'l\‘." Y e _ ‘.{';Z-H e
2e RS . 4

@»"‘F Cgut (Imdee) o 21N

i 5 o2 j - 2 e tr
£p- o { kP

J
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The addition pol}'menz&tmn of M (monomar} involves ihe  following stages:
(I = initiator; R = free mdlcal}

I——R _(mmthn}
R+M —%RM
RM + M’ﬂRHImdsonn .
RM,+M R —53>R-M -M, ~R
The rate mnstant for free radical formation is 2 x 10 s7'. The initial concentration of

initiator is 10~ mol d.tri' “The overall rate of the reaction is 4 x 10~ mol dm™ s*'
‘Assuming steady state apprﬁxnmtwn for free radical, the kinctic chain lengthis

@) 2000 @ axm’ @20 - @20 | 3
0.7 The eleclrunlc spectrum oI'[CrF.s} slwwstl:n'eebands at 14 909 em™, 22400 ‘:!.md d=
34,800 cm™ T}wwlucofﬁomﬂuscase is | 3 /‘(3 ki . . |
L A # el i = . . é a'?.r .
(1) 5,500cm @ 14,900m i (3) 22400.:::.1 {4).34,399-.“-1 s iﬂ'ﬁﬂ -
L EE R
101. Among the following pairs, ﬂmcmwh:chho&specws have s:mllar suuctmesm o .7:@
C (AN3 XeFr ' - JG) [CIFY, ulm U ﬂﬂ |
B PCF  OX0,s0 Y ’“C};«; =2 J
{A} and (B) only ;.»-lr‘g:. ff X & o i o ol
27 (A and (C) only Gusied TR A o T
3% (A). (B)and (C) only e (i v ] Ly
4.y (B}, (C) and (D) only L a:}‘ . T {,-; - ;.‘\‘_ ce @ ,P:H_f-“
102. The number of metal-metal bonds in the dnnﬁ:s, prFe(CO}{NO}]; au& [CpMo(CO)3)2
respectively, are T CR
i o - c.-rm-r il “'*."'“*ﬁ.?"" G
- (1) twoandtwo  {2) twoandthree (3) one and two dﬂ“mm:lone “_r,_,.ﬂa
il e
1103 The reduction of nitrogen to ammonia, carried out hy lhe enzyme mmgennsa,M s (“3 :
(SR _ ""é =
(1) 2 electrons (2) 4 electrons £3Y 6 electrons (4) Belem ¢
104.  In the titration of 50 mL of 0.1 M HCI with 0.1 M NaOH using methyl nrangeashn £ "
indicator, ﬂnendpomt(co!orchange)occumnspﬂrmhesliﬂ Themnonmu
&t
(1 -0.2% @) 847% .. (I H0.2% (4) +84. 7%( ﬁ, ¥ i+ ')
105. The styx code of BeHyg is "
e : ; c g
(1 4120 (2) 4220 (3) 4012 (4) 3203 T J
W i . _k.—jl ' . !
AT '

. .
o e o £ I N T
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@) Match list { (compounds) with list 1T (stmctures), and select the correctanswer usmg the

codes given below
List I List11
(A) XeOs - (i) square planar ;‘ _lr ﬂ,g)
(B) Brf," (ii) tetrahedral o= ) = g
(C) SeCly (i) distorted tetrahedral Py 5;_-_‘,"“’ 5
L (A-i) (B (C-)) e{kd_, e Bye 3
2. (A-ii) (B-i) (C-i) B eF . 2
w3 (A-i) (B-D) (C-ii) : Er.,;_ o _ ’
7 4 (A-h) (B (C-ii) é’ g et G |
¢ ol
107. 1n the trans-PICLL(CO) complex, the CO stretching frequency fur L NH;. pyridine,,
NMe; decreases in the order J ,_;_hy 7.
l. pyridine > NH; }NMe; -~ : ] )
3. NMe; >NH; = pyndine ‘__‘., g ' I .
4. pyridine > NMe; > NH; .
'108.  For the nuclear reactions ‘ N
(A) 1 BeoHe g RKr— 25 Ar . _ e

(Given masses: *Be = 8.005300, “He = 4.002603 and % Kr=79.81638, ',:Ar =139.96238)
The correct statement is '

L. (A) and (B) are both spontaneous fission processes

2. (A) is spontaneous fission but (B) is not

3. (B) is spontaneous fission but (A) 1s not

4. both (A) and (B) are not spontaneous fission processes ’

109. A metal ion that can replace manganesc{ll) mn m mangano-proteins wuthout changmg its
i

——

function, is PRy s

R

(1) Fe() & =y - () Mg @) cu

110. In *"Fe* Mossbauer experiment, source of 14.4 keV (equwalent to 3.48 x 10 MHz) is
moved towards absorber at a velocuy of 2.2 mm s, The shift in frequency of the source
for this sample is :

(1) 35.5 MHz (2) 25.5MHz ©  (3) 202 MHz (4) 15.5MHz

111, Bayer's process involves fod. W e -
. synthesis of B;Hg from NaBHy4 :
2. synthesis of NaBH, from borax S
3. synthesis of NaBH, from B;Hg 1
_4. synthesis of B;N;H; from B;H; -g
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2.

113.

114.

115.

116.

117.
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A true sl:atement abcu.lt_l_:nsé hydrolysis of [CS(NH;}}E;}JI*' is,
1. it is a first order reaction : ”"'”"") : o
3 the rate determining step involves the dissociation of chloride in [Co(NH;)((NH)CI]"
3. the rate is independent of the congentration of the base " _ " _
4. the rate determining step involves the abstfaction of a proton from [Co(NH; )sCI**
~The Eaulyst involved in mﬂying out the metathesis of ;@__-bg_l_gné to give ethylene and 3-

hexene is -'_-_-:\ ~...,._5 H

. C’""z‘. / ;
@ ol 2) NasPdCly (3) CofCO), o (4) RNCIPPE) %

The correct order of d-orbital splitting in a lrigunal: bipy_ramidal geometry is

(1) &> duy e > ', by @) by dyp>dy ) dy >

3) dF L dy>d}>dady @ &> 4 dy > da dn
For the following outer sphere electron transfer reactions,

[Co(NHy)e?* + [Co¥(NHs)]"* -» [CoNHa)oJ’" + [Co*(NEL)f>
(Ru(NH,)gJ2* + [Ru*(NHy)oP" > [Ru(NHy)o** + [Ru*(NHy)ef -

the rate constants are 10° M s and 8.2 x 10° M ™" s™' respectively. This difference in the
rate constants is due to ‘ : 5 5 -

1. achange from high spin to low.spin in Co*® and high spin to low spin in Ru

2. achange from highspin to low spin in Co* and low spin to high spin in Ru* .

3. achange from low spin to high spin in Co* and the low spin state remains unchanged
in Ru , G

4. achange from low spin to high spin in Co* and high spin to low spin in Ru®

The greater stability of (CHi)C-CH, -)sTi (A) compared to that of ((CH;):CH-CHy-){Ti
(B) is due 10 : £ i : ;

I. hyperconjugation present in complex (A)
o B-hydride elimination is not possible in complex (A)
3. steric protection of titanium from reactive species in complex (A}

. qf o thr Gntin
! il ¢ 2

4. the stronger nature of Ti_—(:”, bond in complex (A) " Tf i Ve ¢ v( “3; *‘%
The coordination number and geometry of cerium in [Ce{ng;]&f' are respectively,
(1) 6and octahedron v (2) 6 and trigonal pn'sn:
(3) 8 and cubic _ (3" 12 and icosahedron
pr® | e (Mo,

- s : i Rtea S
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gy
)

\

R 2. fes)
< { a 4 -r
4 22 €. 'ii h t :
r‘d' Mo o o ;

A compound A having the cmmﬁﬁdn FeCsHz(Q: showe one signalat 2.5 ppm and

another one around 5.0 ppm

1 its 'H NMR spectrum. The IR spectrum of this compound

shows two bands around 1900 and 1680 cm™. The compound follows the 18 electron rule.
of the following statements for A, the correct one isfare o

() (A)and (B)only
@) (AWand(©only

lthasn*-Cpgrowp (B) IthasatermipalCOligand ~
lthes s CHyligand (D) It has Fe-H bond : }

)

@ ©only o
@ ®ad@ony 3T

119, [n bacterial rubredoxin, the number of iron atoms, sulfur bridges and cysteine ligands are
. L] x “ - =

L. 4
w2 2
c A -2
4. 1

Fe atom sulfurbridge  cysteine

£ g dn Y L)
4 B i .‘ B T
—_— : el . 'ﬁ
i ‘ca 5?.-' - % i
"{,‘ !L\-_.- f—f :-'"'

- 120. In the following reaction, the product formed and the mechanism involved are

. 5 - T ,1.-- i
CLO, e -
e L ¥ 1.ﬂ""‘“.:;“h. P
N/ Cl EtOH, A - r:( ; \\ o g
gzt
a \ ;‘
1LAls P and is formed by addition-climination
N° OBt mechanism :
; = “ 7y
ZiAk N“~opt and is formed by benzyne mechanism

4 Al

5 A

Et

and is formed by benzyne mechanism -

and is-formed by Sx2 displacement

; io
=2

An optically active compound enriched with R-enantiomer (60% ) exhibited [a]p +90°.
If the [a];; value of the sample is _135°, the ratio of R and § enantiomers would be

(1) R:85=1.19
(3) R:5=1:9

(2) R:5=19:1
4) R:5=9:1 . o L
e Lo B9
(4 : Ly A
i ~ w Hﬁ.;’
»

pre %P



© §22. Maich the nininq acids with their structures:

HaN

1. i-a ii-e il
2. i ii-d iii-h
3. i ii-b diid -
& i< iia b _ - E :
. . -t Ffa U r st p _
| A s ] : o
- 123, Statement L U(VI) is more stah]r. than Nd(\r’l)

Statement I1. The valence electrons in U are in 5f, 6d and 7s orbltals e 8 fe Ex
1. Statements | and 11 are cum:c_t and Statement II is correct explanation of I @': o
2. Statement L and II are comrect but Statement Il is not an explanation for Statement [ pi~. o2
3. Statement | is correct and Statement II is incorrect : i
4.  Statements [ and Il both are incorrect : >
124. The major products A and B in the following reaction sequence are ¢ o
: Wl
; 1. CBry, PPh PhiN :
W{}iﬂ el T o A 3 - B
2. excess n-Buti Cu50,
' sodium ascorbate
1 N ik
AR /\/\/\JJ\&- B NMM
2 A= Wﬂr B= th
3 A= W.\ B= = H:: -
h
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125. The major products A and B in the following mctmn sequence ;re et

OH . cu=cHOEL __ , _BuSNH/ABN g _ ;I _ . &L
N-bromasuccinimide CeHg. reflux : _

-

T (j%gw'u- Oen. 2 w0+ O
L QAC OAL*‘ ¢ “'Q:Jw B'IO::}m

An organic compound having molecular formula C;sH;40 exh1b1ted the following I-I and

B¢ NMR spectral data. ;
- | -
'ELNMR: 5 2.4 (s), 72 (d, J=8 H2), 7.7 (d, I=8 Ha). yg= &

UC NMR: 521.0, 129.0/1300, 136.0, 14 Lng_yﬂ.n
The compound is - ~

"-!'p.f'-g . _
. 2 o . .. 4 | l- . |
oy e T . v O : ) )

127. [dentify appropriate reaigénts A and B in the following reactions.

A ’>\‘ B
B — e i

-
i A=LiAlH, . - B=BH;MeS F ’
2. A=BHiMe;8  B=LiAlHs 5,2 7C  cun
3. A=LiBH; . B = BH;.MexS L =

4. A=BH.MeS B = LiBH,

128. The correct quencc of the reagcnts to be employed in the following Wa&?ﬂi{i L

PN [l
; A e = pd o

1. (2) m-CPBA; (b) TsNHNH; (¢) AcOH; (d) Hy, P/BaSOy - /™~
2. (a) HaOy, NaOH; (b) NH;NHy; (¢) AcOH; (d) H, PA/C o
G G- (a) m-CPBA; (b) TSNHNH; () NaOH; (d) Ho, PA/Co e
o 4. (a) H:O5, NaOF (b) TsNHNH: (©) Acm{“‘(dmz, Lindlar’s catalyst me,
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. ' T om
Reaction of 11.6 g of the aldehyde A with 462 mg of Wilkinson's catalyst provided 9,2 g
of alkene B. The nol % of the catalyst used and the yicld of the reaction, ‘ap'p_toximately,'
are’

T 4 (PhP)RACI e

5 Ty

A {mol. wt. 232) (moi. wt. 923) h (0 G <P 4n
(1) 1.0 mol%; and 80% (2) 1.0mol%;and W% ' ¢a>2i2 ~F
£ (3) 0.1 mol%; and 90% (4) 0.2 mol%; and 80% |

‘130.  The major products A and B in the following reaction sequence are

OHC :

1NHCLNaCN  1.LAH,
BnQ 0 2 H0' - | 2 CHyCOOH

131.  The major products A and B in the following reaction sequence are
- A~
¥ d

1.PhP=CHCOORt O 5 -
Ph-CHO ™ A, EL,O, -78°C TsOH £
) ’ = S Fen™ T
' Ee ; — o] i ES S
1. A= p” oy B= Ph/—\—o—Q L rt 5
— i O p# \. bl
2 A= p” “on B= Ph/_‘\—o—/_> % ph F
3. A= p™Ton  B= Pﬂ’W‘(__> e Ty
(o]
; \ i 0
4 A= Ph/\‘/\OH B= .pn =g e

15;?? swli - 1c€-3A7
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132.  The major products A and B in the following reaction sequence are

[

on 0

. ' ~=0
- A -7
W W Ao A 8

* ., +
h R : i
gy :

-
\.n
>
"
% 1
.
&
T =
[+
o
» .
"
,—R
.
= I
o]

2 - .
o HJE) - H
3. A= O:\/ B | ¥ 4, .~ S B=
e B A=
e i :-"/ S .
) ifdo N L

Appropriate 'H NMR chemical shifts (8) for the protons A-D for the following compound

are
c O -
H3€>:3LOCH3
H H
B A

. A-68B-57,C-19D-2.1 ppm
T 68 B~57,C-2.1;D-3.9ppm
3. A-57,B-68,C-319.D-21ppm
4. A-57,B-68C-21;D-39ppm

134.  The major product formed in the following reaction sequence is

1. (CF3C0),0; NEt;
2. 05; Me,S o

OMe O
OMe O

Me()

Ohde O OMe

3 . 4. J.}fo 0
LSOO

slrg swlu- IC.E,.._'SB:i
4



138,

136.

27
CitroneHol A on oxidation with pyridinium chlomchmmate'(PCC}fﬂ_lloﬁed by treatmen.t '
with aq. sodium hydroxide gives the product B (IR: 1680 cm '); whereas oxidation with
PCC in the presence of sodium acetate gives product C (IR: 1720 cm '). Compounds B

and C are

g OH g N ;ﬁw?}
gots | pie (MLEECE
1 o geser
A
9 - -CHO
1. B= c= 2. B=, o=

| , Q

L ge= [ ] 4. Bs= o= .

Match thie following starting compounds with corresponding products in photochemical
reactions: ‘ ' -

Starting material ~ Products

k /\/\j\ i MH

| 0 . ):<_\

i CE 5 \_/‘f{\/\nl:
F}_<_\ . A[:}—cnu-l

1. i-e il-a  1i-b
i-a ii-c b

u-c dii-a

s N
&

i-e ii-a  ilid
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137. The nmjm_'_ ﬁmducts A and B in the fullmﬁng reaction seqUETICe Aru

Wk,cmmﬁ

\/\

o 1.LDA(2eq)

L. t‘.'"ﬂti:,)

- g S
K-

2 A (1)

1. LiAIH,
—rr————
2. Hz0"

oL
Dﬂﬂﬂa B= &/‘t«
e

OH ou* .o
OH 4. A= 0O0CHy = OH
= -

138. The major producls A and B of the followmg reaction sequcnce are

Ph

OH

. w g @
wa- (7 o= (To

: 1. PhMgBr . : ;% ’
S oo Zron " Tamoren
}( | ob 2 3. m-CPBA
1.. 11 -'-"E 'I-.‘ i
D _ph
1. A= @’ B=
™A pg o 0
Ph Ph
3.A= O’ B= (I
139.  The major products A and B in the following reaction sequence are
- 0 & 1. NaBH,-MeOH
‘“%/lk L A >
5 N . Hm} 2. TsOH
T A .
0 ~ O
1. A= j\/\“)‘\ B= \];\A( 2. A
P W

e

0
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The major products A and B in the following reaction sequence are

:  Liffiq NH, m-CPBA (1 eq)
@ -BuOH A e
ot ;

e m on é\, - A |

The correct reagents for effecting the following reactions are

Lokt gad os
e
3

i

1
3 3 M"iﬂHz i ME#S?C?I;» C= 2‘21 u
Me ; o
2.a= o  B= 528 = CHylyZnCu
" = Ty : Mﬂ - .
M "Ch, eCH2
Me O
3. A= CHdsZnCu B= LD o c-= oo
o Me™ " TCH, Me theCH:2
4.4 §®e 2= Tebbe
A= Pt by B= = C= 8 ‘s reaqant
Me I:IECH? ) ME'ES‘CHZ e

The major product A and B of the following reaction sequence are

LPhP HO i. Hg(OAC),
f\/\.\,/ - A ————» R
H N, 2 Ebl—CI, Et;N it. NaBH,
e ﬁ\.-";}( B ',_.{‘";IL; 2 A= -;ﬁ':'\‘vf\}',l on & {'N’J
Y H - H' WHCOOBA .
. CO08n
e e
4 gl — . T, SR A
3.4 K NHecoB % e K Nmeooen © i

Cou'E: COORN
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143, Tue major products A and B in the following synthetic sequence are

- I ’ ’ I
= -\-_\‘.].-" g\ H DP
o et BT T o
et ﬁ’ 3_ 0 —Et NaQOH . )
*
L ' |
r e Ol 2e 0 e LT
. N 3 "
1.as s ex | iy 2.a NJK_,L%,O& B=
i = o . W

| L
T AN E ﬁlg Cﬁw . Yy
A d : ! - 4 A= B=
N ..ﬂ-’mj K{OCH; . Hm H

144.  The major products A and B in the following synthetic strategy are |
(4 ” ["N> “Cida

ﬁL\} it _hﬁ.i. A - A
-~

2. L0, 78 T Mel

azonolysis

spie o wpx 8

145.  The product formed and the process involved in the following reaction are

2
DK.. . i L J % geca it
( s g L e N
" ;’“&_"ﬁ; “.H:‘::--*-"-.\__ :.:. 2 ::r“* . L ‘R‘: %
b E _‘_,}-4
L% il N
1 r L ﬁ\l[ ) {3.3]-sigmatropic rearrangement
0} .
2, g ; :
e s {1.3bsigmalropic rearrangement
=
o

i [5,5)-sigmatrupic rearrangement

{1 5l-sigmatropic rearrangement



