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Problem 2 12 marks

Analysis of alloys
A.

21 | 2c#*(ag) + 4T (ag) = Cuwly ! + L(ag)

2504 (ag) +b(@g) = SO (ag)+ 2I(aq)

2.2 | 0.484 g of copper
70%

2.3 | Cr,O# (aq) + 14H(aq) + 6T (aq) = 2CF* (aq) + 7THO + 3bt

2.4 Molarity of thiosulphate = 0.0485 M

2:5 0.469 g of copper

Relative percentage deviation = 3.1%

2.6 | NOs(aq) + 10H (aqg) + 88 = NH,"(ag) + 3HO

2.1 P (ag) + 2HO = PbQ | + 4H" (aq) + 4é

2.8 | mmol of PbQ = 0.0132

2.9 Fraction of the total current = 36.1%.

210 Amount of zinc = 0.184 g

Percentage = 26.8 % of zinc
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Problem 3 18 Marks
Halogens
31 (c) | X
3.2 (a) X
©| X
3.3 No | X
3.4 (a) Kls /7
(b) (i) | x
(c) Solvent Solubility Solvent Solubility
Carbon tetrachloride 19 n-Hexane 13
Diethyl ether 337 Toluene 182
35 Solvent Amax Color
Carbon tetrachloride 520 - 540 nm Bright violet
Diethyl ether 460 - 480 nm Deep brown
3.6
F,+Br,— 2BrF (A)
3BrF — Bry(g) + Brk(B) or
5BrF — 2Bry(g) + Brk(B)
3.7 | BrFs + Sbf ———> [BrR]"[SbR]”
or
BrFs + SbE ———»  [BrRy]"[SbRs]”
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3.8
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Reactants Sbk F
Products BrF," / Bri," SbR~
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Problem 4 23 marks

Chemistry of carbocations
4.1 sp?

4.2 vV>I>1>l

43 i) Yes X
i) No X
i) Yes X

-7

+
C
4.5
éE
D
46 (i) [y
a7 (i) [
Br

8

o A Ph - Ph
4.9 NS
Ph | CH;
OH ‘cp, on  CHs 0
F [C15H15N20]* G [C15H150] H

OHBCSE, 28" January 2012



Indian National Chemistry Olympiad

Theory 2012

4.10

411

412

4.13

4.14

4.15

HO
on O
L (C13H02) M N (C13H210) (carbocation)
O
~
P
(i)
0] or (i) | X (As per the given structure &fin 4.12)
o O
/| o\ /O
0] H and \ /
H CHg

OHBCSE, 28" January 2012




Indian National Chemistry Olympiad

Theory 2012

Problem 5

18 marks

The ‘light’ side of chemistry

5.1 Propagation steps: (i) & (iii)
Termination step: (iv)

>2 d“;t.]203kl[cr][Hz]—kz[H'][CIz].

diCI'] _
dt

[H'] :kl[labs\]}é [HZ]

ko ks ) [Cl]

=0=> 2l g +K,[H " I[Cl ] - ky[CI" ] [H,] - 2k;[CI" ]2

|
5.3 AHC i L 2H,] o 2K, kabf,’f -

dt \

[H]

5.4 The correct statement/s is/are
)| X

i) | X

5.5 QuantumYield =1.05

| AUpon = Nahv aon

AUAO_ = NAhVAo_

AU* = AUpo + AU — AUpoH

AH - AH* = NAh (VAOH - VAO_)

Apka: NAh (VAO_ - VAOH) 12.303RT

56 a)
b)

c)

57 a)
b)

Apky=-3.5
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Problem 6

11 marks

Acids, bases and buffers

A.

6.1

6.2

6.3
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6.7

[PrNH,] _ 54
[PrNH3]

pH=1008

pH=6
appropriate indicator is —Methyl red. (4.2-6.2)

HsN &z COOH
NN . .
<, q, HZN\ /c\ /coo
N H ) C C
HgN c? CoOo H2 Ha
NN
H2 H2
around poinB X around poinD

[H,N-R-COO] _
[H;N* -R-COOH]

(i) [

OHBCSE, 28" January 2012




