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1. Answer the following questions : 1x5=5
T AR Teq foal g
(i) Superacids can protonate hydrocarbon.
(True/ False)
GO 2120 PR &' FAeH [ I |
(3197 &p77)
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(1)

(iii)

(iv)

(v)

What is the product when chloro-
benzene reacts with sodium in dry
ether ?

F A GE TGS ST 3R 7re 4]
Riferar [iTaere omief e

Which of the following has highest
aromatic property :

pyrrole, furan or thiophene ?

OO (PR G 45 (s ¢
AZTe P & AR Ree 2

Arrange the following in increasing
order of boiling points :

butan-2-ol, butan-1 -ol,

2-methylpropan-2-ol
TS SRS @R e Crae

GG 8

FCOH-2 -1, RTB- o, 3-fieiiZeeiofi-s-we

How is Henry’s law different from
Raocult’s law ?

@ﬁaﬁa,m@%a@amw%@?
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2. Answer any five of the following questions :

2x5=10
el 2HEE Rzl Aobie Oed Bl ¢

(i) Which is more stable complex, Agl, or
AgF, and why ?

I! S8 % l, Agl; 7 AgF, O
G

(i) What are Lewis acids? Arrange the
following in order of increasing acid
strength :

BCl;, Bh, BF;

foilie oIF ST @IE? ©oS SERS @Pes
SifFFoN Cade AEHl ¢
BCly, Bl;, BF; .

(iii) What is ‘magic acid’? Why is it called

so?

‘cifee @be’ fre T a et afbe 3
(PRI 22
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(iv) Write the structure of the compounds
A and B :

@l A S B9 5jo Bl

Mg/dry ether A (@) CO,(g)
> A—— 5
(b) H,0*

C,HsBr

(v) What is Riemer-Tieman reaction ? Write
the general reaction.

fe-oRew R &2 Aiume [ G

(vi) For the half reaction Fe*3 4 o = potl

(E°=+0:77V), calculate Ecenl (at 298K)

when [Fe+3] =1-0x102M and
[Fe+2:[ =1-0x10"* M .

; RT
(Given =5 In10=0-05916V ).
Y% [fem, petd te = Fe'?
(E°=+0-77V)-4 31 E.o (at 298K9) iefet
%41, fea [Fe*?’] —1.0x1072
CIEd [Fe+2:' ~1.0x10" 1

RT

(=i Th«L10=0-05916V)|
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(vii)

(viii)

(ix)

&9

What do you mean by Van’t Hoff
factor ? Discuss its significance in
explaining the colligative properties.

(S% 2% eldes I [ q@ie WS 451
TS 2R &G G A |

In between pure water and sea water,
which will have lower boiling point ?
Explain.

e AR S AN AR (ST F19 Tosics
T2 R 4|

How is fugacity different from activity
coefficient ? Explain.

il betes il 72t RO 242 2 <0<t =1 |

What is change in enthalpy of mixing,
AH,;,? What is the value of AH,,;, for
an ideal solution ?

fis @melE 2fed, AH,,;, FIT @iEe ot
S G AE AH -3 S 0w 2
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3. Answer any four of the following questions :
5%x4=20

wﬁmmmﬁﬁra@@%m

() Compare the basicities of (CH3)3N,
(CH3]QNH and CHgNHQ in gas phase

and in the aqueous solution. Explain
the roles of Steric hindr
solution effect on it.

IR SR W Ty IS, (CHy), N,

(CH3)oNH 9% CH, NE, = FRAPES! Dol
1 CBRT W4t 1wy erope SRR

ance and

(W) (@) Comment on the Sponteinity of the
following reaction 2

BEIGIEICNE e RIS RO PR
DICI PG Gnﬂam g

CHF+CHE, CH, + CF,

(b) Explain why or

: _ tho and para
nitrobenzoic aci

ds are stronger
than benzoic acid whereas

metanitrobenzoice acid has similar
strength as benzoic acid. 3

B11F0 0015 6

GEERe abTerE 9 S (7=
25 ERE Gbes SIiEHE k9l @ 58
GBIEGEES GbE SIge! (e Gbes
Trger) | e

(iii) (a) A cell is made of

Zn(s)| zn*" (0-01M)| |cu?* (0-001M)| cu(s).

. ’ e :
Using E (zn®/zn) = 0.76V an
® =+0- , calculate
E {Cu.g/cu) — +0 34’V 2
Efcen-
9ol (<
Zn(s)|zn* (O-OIM)1 |Cu2+(0-001M)| Cu(s)
50w | Ee =-0.76V S
5 Wil B (an'/Zn]
° = +0- JRE T
E (cufou) = +0-34V
Ecell Sie ] 41 |

(h) Show that reaction of zinc \_Nith
sulphuric acid is feasible. (Given

that Ec(zﬂz'on) S A 2
(red (@ T (TS REfrofRe «fbes
fafera 9T |

(1 SR E(g5) = =0-76V )
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(i)

Explain why annulenes do not always
follow Hﬁckel’s rule strictly. Explain the
aromatic character in [14]-annulene
using structural arguments. 2+3=5

G [ R 2T 5 soReE

DBET? [14]-GFFH EDT bR, Hafes
B B R ) e O

(v) Complete the following reactions -
1x5=5
were fral ey T 541 g
O—C—CH
@ /@( [ e
=—

CHj, ? i

(b) CH,-CH,-CH, -di

(c/ CH,C=CCH, @) ByH¢ [THF

(d) CcH,cocl

(ii) HQOQ /NG.OH

(C2H5 )2 Cd
Dry ether i

(6)
NaBH
(€) \/\ L 00

B11F0 0015

MeOH

(vi) Explain why tert-butyl bromide reacts

faster via the Syl mechanism than
n-butyl bromide. Describe the
mechanism of the Syl reaction of
tert-butyl bromide with water.

2+3=5

BIO-RTIEE SRS n-Rebiza & HIRES(E Syl
eiRfE B i sfew R S@? oo
Tniee axized AiNE s Syl femifE <ed
41 |

What is chemical potential ? Prove that
for a three component ideal solution,
the Gibbs free energy change of mixing
(AGpiy) 1S minimum when the mole

fraction of these components are same.
243=5

AR Aea S @i e 2 9 @, fofH o
ToimE T S w9 GO e T I8 wife
Jow 79 [@fear FiRed we SaIH TH = |

(viij) One mole of component X and two

moles of component Y are mixed at
27°C to form an ideal binary solution.

Calculate AV, ., AH i AGpiy
and AS.;.-
(Assume that R =8-314JK ‘mol ™).
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@@ W X S R WA Y 27°C THeere fgenz

B i fastidiSl wd e 41 25 | TN
&Vmix" &Hmix’ AGmix RS Asmfx i) <<l |

(4R - R =8-314JK 'mol™")

4. Answer any one of the following questions :

10

oo farplcl @bl emE Oed ol g

(1)

(1)

Describe the structure and magnetic

properties of [Ni(CN)q]Q_ and [NiC{4]2'
using valence bond theory (VBT). Write
three drawbacks of valence bond theory.
Describe the consequence of n-back
bonding in metal ligand complexes.

4+3+3=10
eyl A% 9E (VBT)-< 5 (i (Cv), |

SIF [NiCl, )% 5157 S PR 4 aefeyt |
IETS! AHE OF fo) Rrerel Bl | 4w fFile
AP (@S -G qfesq wAfRelm 2 1 |
(a) What is Baeyer-Villiger oxidation ?
Explain its mec
application.
@AR-fefraR TR R B 2
el wie areem g =

hanism and
: 5]
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(iii)

()

(b) What is Meerwin-Ponndorf-Verley
(MPV) reduction reaction ? Explain
with mechanism. 5

SRRA-saer-eiE [eRd e &2
frmfafaerz i <l |

What do you understand by depression
of freezing point ? Derive an expression
for depression of freezing point using
chemical potential. 4+6=10

e SR i & 3@l 2 aEEEe e
7R R e SR AR 2Rl
4 |

Derive an expression for Gibbs-Duhem
equation. Using the Gibbs-Duhem
equation show that for a binary
solution, if the first component obeys
Raoult’s law, then second component
also obey Raoult’s law. 4+6=10

foag-urey T afowt F91 1 PG
AT TS (MA@ 9o fa-widiSt wes
CEge T AL BAMIT ;8754 3 T BT,
cefoal T SAMIGIS AC+o1 3@ SH b |
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