PART I : CHEMISTRY
SECTION - I
Single Correct Choice Type

This section contains 4 multiple choice questions. Each question has 4 choices

[&],[B],[C] and (D] for its answer, out of which ONLY ONE is correct.

1. Fora first order reaction A4 — P, the temperature [T] dependent rate constant [4]

1
was found to floow the equation leghk = —(2000] $+ 6.0, The pre-exponential fac-

tor & and the activation energy E_, respectively, are
[4] 1.0 % 108 27t and 2.2 ] mel?

[B] 6.0 s and 16.6 ol mol?

[C] 1.0 =10% g7 and 16.6 kaJ mol?

[ 1.0 % 10% & and 34.3 kJ mol?

Sol: D
kﬂd(:logA—[ E, ]l
2303/ T
. 2008
i

= A =10°E, =333k]/mole

2, The correct stability order of the following reasonance structures is

¢ g i : - . - +
HC=N=N H,C-N=N H;C-N=N H,G-N-N

v (1) (1 (1)

(&) (1) = (10] = (1%] = (10] (B) (1) = (110] = (11} = (1V]
[C) (1) = [1) = [1IT) = [IV] (D) (1) = [I) = [IV]) = [1I]
Sol: B

3. In the following carbocation, H/CH_ that iz mest likely to migrate to the posi-
tively charged carbon iz

H H
1 lo+ 14 s

HiC —c|: —C—0=CH,

HO H CH, O
[4] CH, at ¢ -4 [B]Hatc_4()
(¢) CH,at C-2 [D)Ha
Scl: D

4, Hydride zhift talkes from C-2 to get atahlal ediate which iz atabilized by

[4) X is a reducing sugar and ¥ is £nonl i
[B] X iz a non-reducing sugar and &educing sugar

[C] The glucosidic linkagg in are g and 8, respectively

[D] The glucosgidic link
Sel : B,C
In compound ¥ th 1c link iz bounded to the corbonyl carbon and there iz

ne free Aldeh etone group. hence it ig not reducing sugar. But in com-
pound ¥, there is8res®carbonyl group and hence reducing sugar.

and Y are & and a, respectively

=)

5. Among the following, the state function(s) iz(are]

[&] Internal energy [B] Irreversible expansion worle
[C] Feversible expansion worlks [D] Molar enthalpy
Sol : A,C,D
7.  The nitrogen oxide(z] that contain(s] N-N bond[s] iz(ars]
(&) N0 [B) N,O, (¢ N0, (D] NG,
Sol : A,B,C
Q (@]

R i
o Y% Yo
B, Forthe reduction of NO_ ion in a aqueous zolution E° ig +0,96V. Values of B for]

some metal iong are given below

Valag] + 2o = WV E? = -1.19V
Fe¥lag| + 32~ — Fe E? = -0.04V
Aulag] + 3¢ — Au E? = +1.40V
Hg**(ag| + 2~ — Hg E? = +0.86V

The pair(s) of metals that is(are] oxidized by N2 in aqueous solution is(are]

[&] ¥V and Hg [B] Hg and Fe [C] Fe and Au D) Fe and V
Sel : &,B,D

SRP of NGF =V, Fe, He

2. In the reaction

2X + B,H, — [BH,[X]]* [BH]~

the amine[s] X izlare]

(4] NH, (E) CH,NH, (€] [CH,),NH (D) [CH,)N
Sol : 4,B,C

% = NH3 HaC ~NH; [H5C), NA
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Sol :

L1,

;Eol :

SECTION — III f

Matrix — Match Type
Thiz zection containg 2 questions, FEach question containg statements given in
two colurmnns, which have to be matched, The statements in Column I are la-
belled &4,B,2 and D, while the statements in Column II are labkelles p,q,r,e and |
t. Any given statement in Column I can have correct matching with ONE OR
MORE statement(z] in Column II. The appropriate bubbles correzsponding to the |
answers to these questions have to be darlced ag illustrated in the following
exampls
If the correct matchezs are & -pgsandt; B-qandr; C-pand q;and D - & and t|

then the correct darkening of bubbles will look like the following
P agr s ¢t

A GO
B D@
¢ 900

D ®@OO/®

Match each of the compounds in Ceolumn I with reaction(g], that they can un-

olfell
LJelEl

dergo, given in Column II

Column I Column II

Br
[&] CU (1] Nucla substitution
(B ©\9H
HO M
[Z] E:CH @'\[r] Nucleophilic addition

Br
(D] ‘\Q [2] Ezterification with acetic anhydride

[q] €léAination

[t] Dehydrogenation
A-pqiB-pqst;C-rs;D-p
Match each of the reactions given in Column I with the corresponding product[s]g

given in Column II

Column I Column II

(4] Cu + dil HNO, (p] HO

[B] Cu + conc HNO, [q] NO,

[C] Zn + dil HNG, [r] N_O

[D] Zn + conc HNO, [g] Culo,],
[t] Zn[NOC, ),

A-ps;jB-qs8;C-nt;D-q,t

Cu+ dif HNO; = NO + Cu|NQ; | + H30
Cu+concHNO; = NO; +CuiNO; |+ HO
2u+ diLHNG; — NO+ Zn (NQ |+ HyO

Zn+ oonc Hnlly — NOg + Zn(NO; | + HO

[no balanced egaution are given|



SECTION — IV

Integer Answer Type

Thiz section containg & questions, The answer to each of the question iz a
zsingledigit integer, ranging from 0 to 9. The appropriate bubkles below the re-
gpective question numbers in the ORS have to be darltened, For example, if the
correct ansewrs to question numbers X,Y,Z and W [zay] are 6,0,%2 and 2, respec-|

tively, then the correct darlcening of bubbles will likke the follewing .
XY Z W
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12, The oxidation number of Mn in the product of alkaline oxidative fusion of MnO® iz
Sol : +6 @
MnQ, —8eime g MnO, 0
+
1a.

The total number of cyclic structural as w sterso izomers possible for a
cotnpound with the molecular tormula 65§

Sol: 7 N 6

14,

Ho.of izomers [cvclic & sterso isom@ ¥
*

@\@ K X

il Y ey i
H H H Nda Me H

Me S pfa el Bl H H 7 pfa

In a constant volume calorimeter, 3. 5g of a gas with molecular weight 28 was
burnt in excess oxyzen at 298.0 K. The temperature of the calorimeter was found
to increage from 298.0 K to 298.45 K due to the combusion process. Given that
the heat capacity of the calorimeter iz 2.5 IJK?', the numerical value for the

aenthalpy of combustion of the gas in kI mol™? iz

Eﬁnl:g

y =ms = AL
@, =2.5x10°x0.45Joule
For 3.5g — releazed energy = Q

228 g or 1 mole of compound 5 AFR= 7

P Mo BB o yaE o
3.5 3.5

AR = Qa7



15,

Sol

16,

Enl :

7.

Sol : 4

14,

;E-:-l :

19,
:Ec-l :

The dizzociation constant of a substituted benzoic acid at 25% 1= 1.0 = 107, Thei

pH of & 0.01 M golutien of its sodium salt is

1 8

1x 107t
i, = E 1K1D4_1x1[3‘1°
x

(o8~ ]= f5, ©=107° x 102 = 108

xS

The total numberof  and § particles emitted in the nuclearreaction 3370 —21* Ph|

g

2

e s P ya ot b 8
2235214 =4 = a =56

Q- A2 = (2xBl-bh=h=2

D+ 2=58 .
At 400 K, the root mean square [rms| speed of a [nolecular weight = 40] 19
aqual to the most probable speed of gas ¥ at 6[] molecular weight of the gas
Y is

[ F&@

2T M,
‘\fM S, e CAQC

L [3x400 M,
40 T 2x60
1o fMa
el
M, =4

The number of water molecule|s] directlybonded to the metal centre in Cuz0,, EHEGE
ig

4

The gtructure of CuSO,5H_ O iz given asg [@|H2C3|4:|SD4.HED

The corrdination number of Al in the crystalline state of AICL, is

6
Crystalline form of AICL, is AIC], 6H_O

IAI|H3D|E|C53



