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IIT-JEE 2009 )‘) Chemistry Paper- 11 )

PART I - Chemistry
SECTION I - Straight Objective Type
The spin only magnetic moment value (in Bohr magneton units) of CH{CO); is
(A) 0 (B) 2.84 (C) 4.90 (D) 5.92

(A) Cr=Ar3dd 3d!
CO being strong legand forms inner orbital complex. p = zero

In the following carbocation, ///CH, that is most likely to migrate to the positively charged
carbon is

i/ 0
1 +:
HyC - clz— C- clr“— CHs
HO H CH;

(A) CHyatC-4 (B) HatC-4  (C)CHyat C-2 (D) H at C-2

T
(D) Ly = (|j B (|j B (|j —CHs ;¢ very stable

OHH CH;

For a first order reaction 4 — P, the temperature (T) dependent rate constant (k) was

1
found to follow the equation log k= — (2000)¥ + 6.0. The pre-exponential factor 4 and

the activation energy E_, respectively, are
(A) 1.0 x 108 571 and 9.2 kJ mol™! (B) 6.0 s7!and 16.6 kJ mol1

(C) 1.0x10%s 1 and 16.6 kJ mol1 (D) 1.0 x 10% 57! and 38.3 kJ mol™1

(D) K=Ae (Ea /RT)
Ink=1InA-(EalRT)
Ink=InA-(Eal?2303 RT)
- A=10% and (Ea/(2.303 x R)=2000
Ea=2000 % (25/3)x 103 x2.303=(50 x 2.3)/3 =5 x7.66 =38.30

HITJEE-2009 (12-04-09) (Solutions) -1- www. prernaclasses.com



4. The correct stability order of the following resonance structures is

HBC=N=N HC=N=N HC=N=N  HC=N=N

) (11 (110) Iv)
(A) (1) > (D) > (IV) > (1) (B) (1) > (IIT) > (II) > (IV)
(©) D> @) > I) > (IV) (D) (IIT) > (I) > (IV) > (1)

4. (B) Smaller the separation of opposite charge greater is the stability 1st structure is more
stable because of the fact that —ve charge existing on the electronegative atom.

SECTION II - Multiple Type
5. Inthe reaction 2X + B,H, — [BH,(X),]" [BH,]~ the amine(s) X is(are)

(A) NH, (B) CH;NH, (C) (CH,),NH (D) (CHy);N
(ABCD)
6. The nitrogen oxide(s) that contain(s) N — N bond(s) is(are)
(A) N,0 (B) N,0, (C) N,0, (D) N,O4
2O O A0
6 @BO o-y-§. OV, AN

7. For the reduction of NO;™ ion in an aqueous solution, EVis +0.96 V. Values of E? for
some metal ions are given below

V(aq) +2¢ > V E'=—-1.19V

Fe3t(aq) + 3¢~ — Fe E'=—-0.04 V

Au?t(aq) + 3¢~ = Au E'=+1.40V

Hg**(aq) + 2e- — Hg E'=+0.86 V
The pair(s) of metals that is(are) oxidized by NO;~ in aqueous solution is(are)
(A) Vand Hg (B) Hgand Fe (C) Feand Au (D) Feand V

7. (ABD) M|M™ ||[NO;~ — reduced state eng should be +ve
+1.19 V| V%21 0.96
+0.04 F | Fe*t3 ] 0.96
—0.86 Hg | Hg* || 0.96
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10.

10.
11.

11.

The correct statement(s) about the following sugars X and Y is(are)

CHOH
CHOH
H0H | o ,0
i O, pHOH, N . 1oYon
H [/~ H HO)™~CH,0H i 0
HO o \HB/"H  OHH
H OH OH H

X H OH %

(A) Xis areducing sugar and Y is a non-reducing sugar
(B) Xis anon-reducing sugar and ¥ is a reducing sugar
(C) The glucosidic linkages in X and ¥ are o and 3, respectively
(D) The glucosidic linkages in X and Y are 3 and a, respectively

BOC)

Among the following, the state function(s) is(are)

(A) Internal energy (B) Irreversible expansion work
(B) Reversible expansion work (D) Molar enthalpy

(AD)

SECTION III- Matrix Match Type

Match each of the reactions given in Column I with the corresponding products(s) given
in Column II.

Column | Column I1
(A) Cu+dil HNO, (p) NO
(B) Cu + conc HNO, (@ NO,
(C) Zn+dil HNO, (r) N,0
(D) Zn + conc HNO, (8) Cu(NOy),

(t) Zn(NO,),
A->ps; Bo>gs; Cort; D-opqt;

Match each of the compouns given in Column I with the reaction(s), that they can
undergo, given in Column IL.

Column I Column II
Br
(A) ©\O_f (p) Nucleophilic substitution
(B) OH (q) Elimination
CHO
©) Ol (r) Nucleophilic addition
Br
(D) NO (s) Esterification with acetic anhydride
2

(t) Dehydrogenation
A—>pgs; Bopst; Cors; D-op;
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12.
12.
13.

13.

14.
14.
15.

15.

16.

16.

17.

17.

SECTION 1V - Integer Answer Type
The number of water molecule(s) directly bonded to the metal centre in CuSO,.5H,0 is
4 [Cu(H,)4]SO,.H,0

The dissociation constant of a substituted benzoic acid at 25°C is 1.0 x 10~*. The pH of
a 0.01 M solution of its sodium salt is

0) 0)

| — I _
>Ph— C—C + H,0 —> >Ph— C—OH + OH
x2/(0.01-x)=10"14/10"4 =101

x2=10"12 x=10"°
POH =6
.. PH=2§

The oxidation number of Mn in the product of alkaline oxidative fusion of MnO, is
6 MnO,+OH —MnO?

At 400 K, the root mean square (rms) speed of a gas X (molecular weight = 40) is equal to
the most probable speed of gas Y ast 60 K. The molecular weight of the gas Y is

4  \3RT,/M,=\2RT,/M,

=37,/ M, =2T,/ M,
= 1(2 X 60 x 40) /(3 x 400)}= 4
The total number of cyclic structural as well as stereo isomers possible for a compound
with the molecular formula C5H, is

Me Me Me

O Oy &@m

H

The coordination number of 4/ in the crystalline state of 4/Cl; is

) \/ \u /
/ ’\Cl/ '\Cl

IITJEE-2009 (12-04-09) (Solutions) -4 - www. prernaclasses.com



18.

18.

19.
19.

In a constant volume calorimeter, 3.5 g of a gas with molecular weight 28 was burnt in
excess oxygen at 298.0 K. The temperature of the calorimeter was found to increase
from 298.0 K to 298.45 K due to the combustion process. Given that the heat capacity
of the calorimeter is 2.5 kJ K~1, the numerical value for the enthalpy of combustion of the
gas in k] mol! is

4 q,=0.45x2.5x(2.8/3.5)
=0.45x25%x(4/5)=9 =C,
assuming the gas is C,H, + 30, — 2CO, + 2H,0
AH=9+ {—2x(25/3) x 1073 x 298}
=9+ (-5)
=4
The total number of o and B particles emitted in the nuclear reaction 238 Ugy — 214Pb82 is
La=6 =2 =38
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