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Read the following instructions carefully

1. This question paper contains 24 printed pages including pages for rough work. Please check all pages
and report discrepancy, if any.

2. Write your registration number, your name and name of the examination centre at the specified
locations on the right half of the ORS.

3. Using HB pencil, darken the appropriate bubble under each digit of your registration number and the
letters corresponding to your paper code.

4. All the questions in this question paper are of objective type.

5. Questions must be answered on Objective Response She

kening~the appropriate

bubble (marked A, B, C, D) using HB pencil againstghe q@i€stion numBgr on the l&fh hand side of the

ORS. Each question has only one correct a . In ht an answer, erase the

old answer completely. More than qge answer a stion will be treated as a wrong
d

answer.
ar\(-mark questi questions 21 through 85 are 2-mark questions.
1S et of common data questions, questions 74 and 75 is another pair of
s. The question pairs (76, 77), (78, 79), (80, 81), (82, 83) and (84, 85) are
linked answers. The answer to the second question of the above pairs will depend on

the r to the first question of the pair. If the first question in the linked pair is wrongly answered
or is un-attempted, then the answer to the second question in the pair will not be evaluated.

6. Questions |t

8. Un-attempted questions will carry zero marks.

9 NEGATIVE MARKING: For Q.1 to Q.20, 0.25 mark will be deducted for each wrong answer. For
Q.21 to Q.75, 0.5 mark will be deducted for each wrong answer. For the pairs of questions with
linked answers. there will be negative marks only for wrong answer to the first question, 1.e. for Q.76,

Q.78, Q.80, Q.82 and Q.84, 0.5 mark will be deducted for each wrong answer. There is no negative
marking for Q.77, Q.79, Q.81, Q.83 and Q.85.

10. Calculator without data connectivity is allowed in the examination hall.

11. Charts, graph sheets and tables are NOT allowed in the examination hall.

12. Rough work can be done on the question paper itself. Additional blank pages are given at the end of
the question paper for rough work.
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Some Useful Data

Physical Constants:

Universal gas constant, R = 8.314 ] K' mol! = 0.082 L atm K"' mol™

Planck constant, h = 6.626x107"Js
Avogadro number, NA= 6.023 x 10* mol
Faraday constant, F = 96485 C mol”
Electron charge, e = 1.602x10"7C
Speed of light, ¢ =2998x10°ms”
Boltzmann constant, ks = 1.381x 10* JK"
Electron mass, m. = 9.109 x 107"

\\

2. Atomic Numbers:
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Q. 1-Q. 20 Carry one mark each

Q.1  The total number of isomers of Co(en),Cl, (en = ethylenediamine) is
(A) 4 (B) 3 (C) 6 (D)5

Q.2  Metal-metal quadruple bonds are well-known for the metal
(A) Ni (B) Co (C) Fe (D) Re

Q.3  The reaction of Al,C; with water leads to the formation of

(A) methane (B) propyne (C) propene (D) propane

Q.4  The correct statement about Cg is

(A) Cgp 1s soluble in benzene

(B) Cgo does not react with tert-butyllithium

(C) Cgo 1s made up of 10 five-membered andil 5 si mc@

(D) Two adjacent five cmbered@c 0 n edge
ic kclinic crystal are

(AZ#b;ﬁ =90° (B)a=b#c;a#B#y

( £Cia#P#Y (D)a=b=c;a=y=90"

Q.6  The magnetic moment of [Ru(H,0)s]** corresponds to the presence of

Q.5

(A) four unpaired electrons (B) three unpaired electrons

(C) two unpaired electrons - (D) zero unpaired electrons

Q.7  The compound that is NOT aromatic is

(A) (B)
@ S

(€) (D)
e:

CY 3/24
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Q.8  The order of stability for the following cyclic olefins is

£y AT e Ao

l I ]| v
(A)I<I < <1V (B)I<II <1V <1
OI<Il <1<1V DIV<II <I<I

Q.9  The most acidic species is

(A)

NMe,

¢G&e

Q.10 The major product of the following reaction is

1) Nalliq. NHy/THF, -40 °C
S e ———————

i) H;O"
(A) (B)
N NS P P W
(C) (D)
N R N ¥ it T ES

Q.11  In the carbylamine reaction, R-X is converted to R-Y via the intermediate Z.
R-X, R-Y and Z, respectively, are

(A) R-NH,, R-NC, carbene (B) R-NH>, R-NC., nitrene

(C) R-NC, R-NH, , carbene (D) R-OH, R-NC, nitrene

CY
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Q.12 The compound that is NOT oxidized by KMnO; is

Q.13

Q.14

Q.15

Q.16

Q.17

(A) (B)
Me. Me
| -
N.--"'
(C) (D)
Me. OH
I N
N/

Cyanogen bromide (CNBr) specifically hy

1s based on

(B) the dissociation constants of substituted acetic acids

(C) the dissociation constants of substituted benzoic acids

(D) the dissociation constants of substituted phenols

Me
Me Me
Me H

R
Z
N

\
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(D) serine

The lifetime of a molecule in an excited electronic state is 10'° s. The uncertainty in the energy

(eV) approximately is

(A)2x 107 (B)3x10° (C) 0

(D) 107"

For a one component system, the maximum number of phases that can coexist at equilibrium is

(A) 3 (B) 2 (€)1

At T =300 K, the thermal energy (ksT) in cm™ is approximately

(A) 20000 (B) 8000 (C) 5000

(D) 4

(D) 200

CY
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Q.18 For the reaction 2 X5 = 3 X,, the rate of formation of X5 is

(A) 3(—d[Xs]/dt)  (B) 12(—d[Xs]/dt) (C) 1/3(—d[Xs]/dt) (D) 3/2 (—d[X:]/ dt)

Q.19  The highest occupied molecular orbital of HF is

(A) bonding (B) antibonding (C) 1onic (D) nonbonding

Q.20  The residual entropy of the asymmetric molecule N,O in its crystalline state is 5.8 J K mol™ at
absolute zero. The number of orientations that can be adopted by N,O in its crystalline state is

(A) 4 (B) 3 (C) 2 (D) 1
Q. 21 to Q.75 Carry two marks each 6 i s .\0
Q.21 The spectroscopic ground state symbol ¢ tota of electronic transitions of
[Ti(H,0)]"" are
» (B) *A,, and 3
(D) *A,, and 2

Q.22 The structures of the complexes [Cu(NH;)4](Cl10,); and [Cu(NH3);](C10;) in solution respectively

are
(A) square planar and tetrahedral (B) octahedral and square pyramidal
(C) octahedral and trigonal bipyramidal (D) tetrahedral and square planar

Q.23 In biological systems, the metal ions involved in electron transport are

(A)Na"and K~ (B) Zn*" and Mg”™* (C) Ca’" and Mg™ (D) Cu®’ and Fe*'

Q.24 Ina homogeneous catalytic reaction, 1.0M of a substrate and 1.0 uM of a catalyst yields 1.0 mM of
a product in 10 seconds. The turnover frequency (TOF) of the reaction (s™') is

(A) 107 (B) 10° (C)10™ (D) 10°

B 624
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Q.25 The expected magnetic moments of the first-row transition metal complexes and those of the
lanthanide metal complexes are usually calculated using

(A) 1 5, equation (s. 0. = spin only) for both lanthanide and transition metal complexes
(B) u 5, equation for lanthanide metal complexes and p; equation for transition metal complexes
(C) u s, equation for transition metal complexes and p, equation for lanthanide metal complexes

(D) p 145 equation for transition metal complexes and p, equation for lanthanide metal complexes

Q.26  The Bronsted acidity of boron hydrides follows the order

(A) BoHg > BsH o> BsHg > BjgH 4 (B) BoHg = B4H o> BsHg = B,oH 4

(C) BygH4 > BsHy > B4H ;o > B,Hq (D) BsHy > B4HI€BIOHH
Q.27  NaCl is crystallised by slow evaporation of i%@mm emperature, The correct

statement 1s

(A) The crys nén-stoichio !
cry h enkel defects

(C) Fhe entage of defects in the crystals will depend on the concentration of the solution and its
of evaporation

(D) The nature of defects will depend upon the concentration of the solution and its rate of
evaporation

Q.28 CaTiO; has a perovskite crystal structure. The coordination number of titanium in CaTiO; is

(A)9 (B) 6 () (D) 12

Q.29 If CIF; were to be stereochemically rigid, its '’F NMR spectrum (I for '°F = %) would be (assume

that CI 1s not NMR active)
(A) a doublet and a triplet (B) a singlet
(C) a doublet and a singlet (D) two singlets

Q.30 The point group of NSF; is
(A) Dsy (B) Cy, (C) Dy, (D) Cs,

CY 7/24

LOLLEGE:



2008 MAIN PAPER - CY

Q.31 When NiO is heated with a small amount of Li,O in air at 1200 °C. a non-stoichiometric compound
L1,N1.4)O 1s formed. This compound is

(A) an n-type semiconductor containing only Ni'*
(B) an n-type semiconductor containing Ni'* and Ni**
(C) a p-type semiconductor containing Ni** and Ni**

(D) a p-type semiconductor containing only Ni**

Q.32  White phosphorus, Py, belongs to the

(A) closo system (B) nido system

(C) arachno system (D) hypho syst

\}

Q.33 Among the compounds Fe;0,, NiFe,

3
rmal spingls
Is

QA)Tﬂﬂﬁnﬁl‘andJthﬂ)4ame

Q.34  The number of M-M bonds in Iry(CO),; are

(A) four (B) six (C) eight (D) zero

Q.35 Schrock carbenes are

(A) triplets and nucleophilic (B) triplets and electrophilic

(C) singlets and nucleophilic (D) singlets and electrophilic

Q.36 The INCORRECT statement about linear dimethylpolysiloxane, [(CH;),SiO],, is

(A) 1t 1s extremely hydrophilic
(B) 1t is prepared by a KOH catalysed ring-opening reaction of [Me,SiO],
(C) 1t has a very low glass transition temperature

(D) 1t can be reinforced to give silicon elastomers

CY 8/24
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Q.37 Match the entries a-d with their corresponding structures p-s.

RCet

a bridged system

b atropisomeric system q

C spiro system

d fused syst

(D) a-s; b-r; c—p; d—g

Q.38 The reaction between X and Y to give Z proceeds via

Ph O
A
O iy s
Ph
0
X Y

(A) 4n-conrotatory opening of X followed by endo Diels-Alder cycloaddition
(B) 4n-disrotatory opening of X followed by endo Diels-Alder cycloaddition
(C) 4n-conrotatory opening of X followed by exo Diels-Alder cycloaddition

(D) 4n-disrotatory opening of X followed by exo Diels-Alder cycloaddition

CY
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Q.39 The major products P, and P, respectively, in the following reaction sequence are

@ © A Ho, / Ni
Me—C=N-O0 + Me/\/m —> PP — P
H,O
(A)
I;I-O HN-O
Me “Me  and MB/H)"'MG
Me Me
(B)
1;1—0 0O OH
Me “Me  and Mejj) “Me
Me Me
(C)
H L 0
e M)
e
(D)
g NH; OH
Me/'\l/l “Me
Me

Q.40 The products Y and Z are formed, respectively, from X via

(A) hv, conrotatory opening and A, disrotatory opening
(B) hv, disrotatory opening and A, conrotatory opening
(C) A, conrotatory opening and hv, disrotatory opening

(D) A, disrotatory opening and hv, conrotatory opening

CY 10/24
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Q.41 o-Bromophenol is readily prepared from phenol using the following conditions

(A) 1) (CH;CO)0; i) Bry; i) HCI-H,0, A
(B) i) H,SO4, 100°C  ii) Br, in) H:O", 100 °C
(C) N-Bromosuccinimide, dibenzoyl peroxide, CCly, A

(D) Br,/FeBr;

Q.42 The major product of the following reaction 1s

iPr
Yoo
(A)

: mﬂ?m ‘Ei}:z;iékﬂﬂi

Th hotachemical reaction of 2-methylpropane with F, gives 2-fluoro-2- methylpropane and 1-
“methylpropane in 14:86 ratio. The corresponding ratio of the bromo products in the above
reacnon using Br, is most likely to be

(A) 14 : 86 (B) 50: 50 (C)1:9 (D)99: 1

Ti(O-Pr)4, L-(+)-diethyl tartarate

'BuOOH, CH,Cl,, -20 °C

Q.43

Q.44 The major product P of the following reactions 1s

0 0 | % ®
1) H, A
i) MeMgBr (excess)

i) H30@
(A) (B)
O OH Me. OH 0
Etojmre MJ\G/L Me
(C) (D)
O 9 OH HO
Me
MeJIk@)\Me Me
i 11/24
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Q.45 The reagent X in the following reaction is

. M

o_.0
A

_ PhgP, PhCOH, X PhCO.H, X  Pph
THF

(A) (B)
HO,CN=NCO,H EtO,CHC=CH-CO,Et

(€) (D)

EtOzCN'—'NCOzEt QN=C=NO

Q.46 The major product of the following reactions is

J @Y

/‘\/\/\oj\ /‘\/\/\on

OH

Q.47 The major product of the following reaction 1s

H,, PtO, (cat.)

—_—_——-—-——*‘

CO,CH; AcOH, room temperature

(A) (B)

CO,CH; CH,0OH

(€) (D)

CO,CH; CO,CH;

LOLLEGE:
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Q.48 In the following compound, the hydroxy group that is most readily methylated with CH;N; is

Q.49

Q.50

Q.51

q p
HO OH
r —
HO
o O
HO
S
(A)p (B)q O)r

(D) s

The most appropriate sequence of reactions for carrying out the following transformation 1s

0 — O

(A) i) Oy/H,0,; ii) excess SOCly/pyridine; 1ii) excess NHj:

(B) 1) Oy/Me,S; i) excess SOCly/pyridine; 1ii) LaAl
(C) 1) Oy/H,0,; i) excess SOCl,/pyridine;

(D) 1) Oy/MesS; 1) exc

NHj:

) excess NHj

\ SOCl,/pymidine; 11
Then ber o@active stereoisomers possible for 1,3-cyclohexanediol in its chair

confi

(A) 4 (B) 3 (€) 2

The major product of the following reactions is

i) BHgTHF
i) HO5, NBOH

(A) (B)
Me
®
(C) (D)
Me

f-t‘OH

(D) 1

©“\OH

ijp

13/24
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Q.52 In the following reaction,

CHO i
H+0H 4 X-+ ¥
CH,0H (2 diastereomers)

D-Glyceraldehyde

The absolute configurations of the chiral centres in X and Y are

(A) 2S,3R and 2R, 3R (B) 2R,3R and 2R, 3S

(C) 25,35 and 2R, 3R (D) 2S,3R and 2§, 3R

Q.53 The IR stretching frequencies (cm™") for the compound X are as follows: 3300-3500 (s, br); 3000

(m); 2225 (s); 1680 (s).
E @ \\§

e gnvthe sorption bands 1s
(A) - - S
(oH) = 3300-3500; V(cH) = 3000; V(cn) = 2225; V(co) = 1680

(B)

V(QH) = 3000; ?(CH, = 3300-3500; v(CN) = 2225; G(CO) = 1680
(€) B N o 2

V(OH) = 3300-3500; VicHy = 3000; V(CN) = 1680; V(co) = 2225
(D)

TJ(QH) = 3000; ?(CH) = 3300-3500; G(CN) = 1680, -\-f(co) = 2225

Q.54 The T, point group has 24 elements and 5 classes. Given that it has two 3-dimensional irreducible
representations, the number of one dimensional irreducible representations 1s

(A) ] (B) 6 (C) 2 (D)3

Q.55 The total number of ways in which two nonidentical spin /2 particles can be oriented relative to a
constant magnetic field 1s

(A) 1 (B) 2 (C)3 (D) 4

CY 14/24
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Q.56  Approximately one hydrogen atom

the H-atom has a diameter of 107"

(A) 10" (B) 10" (C) 10*

om in 100 inspections of the molecule
approximately is

(A) 79 (B) 20 (C) 45 (D) 60

Q.58  For the reaction given below, the relax

ation time is 10 s. Given that 10% of A remains at
equilibrium, the value of £, (s') is

Ge

chemical bond between two atoms 1s

Ky
A ———.

- B
k|
(C

(A)9x 10° (B) 107

Q.59  The minimum number of electrons n

(A) 1 ) (€)3 (D)4

Q.60 The grofind state

nic energy (Hartree) of a helium atom, neglecting the inter-electron
repulsi

?

(A) - 1.0 (B) - 0.5 (C)-2.0

(A) 500 (B) 150 (C) 200

CY 15/24
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Q.64  According to the Debye-Hiickel limiting law, the mean activity coefficient of 5 x 10™* mol kg™
aqueous solution of CaCl, at 25 °C is (the Debye-Hiickel constant "A’ can be taken to be 0.509)

(A) 0.63 (B) 0.72 (C) 0.80 (D) 0.91

Q.65  The operation of the commutator [x, d/dx] on a function f(x) is equal to

(A)0 (B) f(x) (€) -f(x) (D) x df7dx

Q.66 If a gas obeys the equation of state P (V — nb) = nRT, the ratio (Co-CV) (C,-C\)igeat is

(A)>1 (B) <1 (€)1 (D) (1 -b)

ctivat'on\ﬂgy of 16.628 kJ mol ™.
e average residence time (in

Q.67 Physisorbed particles undergo deso
Assuming first-order process an
seconds) of the particlgs on the s

« ) 830" (D) 1x 10"

tional constants for CO in the ground and the first excited vibrational states are 1.9 and 1.6
cm’', respectively. The % change in the internuclear distance due to vibrational excitation is

(A)9 (B) 30 (C) 16 (D)0

Q.69 The mechanism of enzyme (E) catalysed reaction of a substrate (S) to yield product (P) is

k k
E+S====[ES]=== E+p; -dS] _ Kkk[S}kks[P] g,
k. k.2 dt  ky[SHK,[Pl+k +k,

If a small amount of S is converted to P, the maximum rate for the reaction will be observed for

(A) (k; + ki) >>k; [S]o (B) (k.y +ky) << k; [S] o

(C) (k2 +k2) =(k,; +ky) (D) k.; <<k

Q.70  The lowest energy state of the (1s)” (2s)' (3s)' configuration of Be is

(A) 'Sy (B) 'D; (©)°s, (D) °P;

CY 16/24
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Common Data Questions

Common Data for Questions 71, 72 and 73:

An electron accelerated through a potential difference of ¢ volts impinges on a nickel surface, whose (100)
planes have a spacing d = 351.8 x 10"* m (351.8 pm).

Q.71  The de-Broglie wavelength of the electron is A / pm = (a/ )" °. The value of ‘a’ in volts is

(A)1.5x 10" (B) 1.5 x 10° (C)6.63 x 107 (D)2.5x 10™

Q.72 The condition for observing diffraction from the nickel surface is

(A)A>>2d (B)A<2d (C) GE(B{ﬁad
Q.73 The minimum value ofh¢ (V) for the electro ' t from the (100) planes is

Common Data for Questions 74 and 75:

An iron complex [FeL4]*" (L = neutral monodentate ligand) catalyses the oxidation of (CHj;),S by
perbenzoic acid.

Q.74 The formation of the organic product in the above reaction can be monitored by

(A) gas chromatography (B) cyclic voltammetry

(C) electron spin resonance (D) fluorescence spectroscopy

Q.75 The oxidation state of the metal ion in the catalyst can be detected by

(A) atomic absorption spectroscopy (B) Mdssbauer spectroscopy

(C) HPLC (D) gas chromatography

CY 17/24

LOLLEGE.



2008 MAIN PAPER - CY
- __MAINPAPER-CY

Linked Answer Questions: Q.76 to Q.85 carry two marks each

Linked Answer Questions 76 and 77:

In the reaction.

CH4CN
(PPh3);RhNCI ——— = X +Y

Q.76 Compound X is

(A) (B)
Tpha Tph:i
Ph3P—Rh—Cl Ph3p_RIh_PPh3
H,C—=—=N =CCHj;
(C)
Cl

Ph3P—Rh'—"PPh3

h3P_"‘ _Pph3
. EG e
cts Vv &nha gaseous mixture of H, and C,H, to immediately give Z. The

H3;C-CH i Ph~P
3 3 3
~Rh—]|
PhsP
(C) (D)
(PPh3);RhCI(n*-C;Hs) PPh,

PhaP_Rh_‘PPh:;

CY
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Linked Answer Questions 78 and 79:

The reaction of PCl; wi

spectrum of X shows a parent ion peak at m/z = 124 Microanal ins C, H,
P. The "H NMR spectrum of X shows a doublet at 4.0 | |

doublet is approximately 15 Hz (1 for 'H and *'p = Va).

Q.78 Compound X is

(A) (CH;0);P (B) (CH;0),P(0O)
(C) (CH;0),P(0)(OH) (D) (CH,0),PH

Q.79 Upon heating, compound X is converted to Y
V‘ The '"H NMR spectrum of 'Y shows two d

| Compound Y is

(A) (CH;0),P(O)(OH)

(€) (CH;0),(CH;)P(0)

Linked Answ Qu@and -

For butyro e (P hCOCH:CHgCH 1),

30)2(CH;)P(OH)

Q.80 the most probable fragmentation observed in the electron impact ionization (EI) mass spectrometry
IS

(A) — - (B) —~
O ; o e
Ph/k e HzC"—'CHz Ph)k

* HyC=CH,

(C) (D)
O

O

Q.81 photoirradiation leads to the following set of products.

(A) (B)

0 0
Ph/LLH " HyC” TCH, O e

(€) (D)

O OH 0
+ H3C-CH
PhJLCHa ‘ ’ Ph’tj . Ph)j\ * HC=CH,

19/24
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Linked Answer Questions 82 and 83:

[n the following reaction,

Q.82 the reactive intermediate I and the product P are

(A) (B)
carbene and ?I-Ii radical and ONNXNNF
H
(C) (D)
carbene and ,//'\/\/\’//

Q.83 the product P shows ‘m” and ‘n
values of ‘m” and ‘n’ ar

(A) m=3an ‘h
(®d

swer Questions 84 and 85:

er o sn@ER spectra, respectively. The

(B m=2andn=3

(D) m=4andn=23

Li

The infrared spectrum of a diatomic molecule exhibits transitions at 2144, 4262 and, 6354 cm’’
corresponding to excitations from the ground state to the first, second and, third vibration states
respectively.

Q.84 The fundamental transition (cm™') of the diatomic molecule is at

(A) 2157 (B) 2170 (C) 2183 (D) 2196

Q.85 The anharmonicity constant (cm™) of the diatomic molecule is

(A) 0.018 (B)y0.012 (C) 0.006 (D) 0.003

END OF THE QUESTION PAPER
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