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Answer either in English or in Assamese.-
1. Answer the following questions : 1x5=5
OolY oINS Oeq fordt o
(i) Which is a stronger base, NH; or NF3?.
@R FRE @R OF, NHy G NFy ?

(i) Lil is not soluble in water.

(True/ False)
Lil #is &ige 424 | (5% (7 ©e7)
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(i) Identify the aromatic species among the
following :
o (J19TEe foese Gﬁﬂ@‘iﬁ GFCHF 2]
fore =i 3

Q@
©
2o ¢ O
(iv) Mention one advantage of using PCC

over Jones reagent in oxidation of
primary alcohols.

2R GEeTER Tl Riars anm [
weeie PCC 3 95! JRdl SrEd a4 |

(v) Mention a practical application of
reverse osmosis in daily life.

e Gliaae (oo IR 9ol IR/
AT T F4I |

2. _ Answer any five of the following questions :
2x5=10

wore Ml eARs ﬁza*m«%ﬁwﬁ%ﬂr"

() Arrange the following oxyacids of
chlorine in increasing order of their acid
strengths in aqueous solution and give
reasons for your choice:
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et e el SRRz Fried iy waw
mﬁ@a@ﬁa@aﬁa?@vmmm
Oed] TR weeiiai ¢

HCIO,, HCIO,, HCIO,, HOCI

(i) Which one is the strongest acid among
H>Se, H>S and H,O? Give reason.

H,Se, HyS TI& H,OF (5! Slqoy Af%s ?
FR ol |

(iii) On the basis of proton affinity, the order
of base strengths is found to be as
follows :

25’ TG SRS FF 1 OGO &N 0
A 4= ¢

U ) O
2,6-dimethylpyridine > 2-methylpyridine > pyridine

However, a reverse order of base
strengths 1s observed when they are
reacted with BF;3. Explain.

HWRIte BFs;3 (te RiFaR CFIS HRET
SO SAED F FefFe 28 | i T4 |
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(iv) Calculate the value of E_,, obtained by
combining the following two half-cells :

Tﬁmwwﬁw\wﬁ (AR (IR
E2, s 311

Zn* (aq)+2e = 2n(s) E°=-0.76V
Ag'(ag)+e = Ag(s)  E°=+0.80V

State whether the spontaneous reaction
involves reduction of Ag* to Ag or
oxidation of Ag to Ag®. '

Ag* 3 #[l Agfﬁﬁwq  AgT #[| Ag* (&
TR, (0! A ForTs 212

-

(v) “Tropylium bromide has unexpectedly
high dipole moment.” Explain the
statement by usin'g concept of
aromaticity.

“BARfeTE R facws @R WH
. S @RI” O3 Sfem gamiRD
919 T P F91

(vi) Suggest a chemical test to distinguish
between the following compounds:
Write appropriate chemical reactions
wherever necessary.
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Wﬁmﬁﬁ%ww@maﬁ
o [Ricrar o= e
ATAGH IATF H3F IvAS [feraiar o

| @/\/OH ~ ©/\+OH

(vii) “Two molecules of benzaldehyde react

with dilute alkali. In the process, one
molecule is oxidized and another is
reduced.” Write the chemical reaction
involved and also write the name of
the reaction.

“UBI ([FNSTAMGRIZG SR &Y FII] e9io [l
IR | G TS GOl NGF TR TW SN oI
e za1” 33re Mmafbs @R It
Rferarst ot =i RiacoR i Srad 41

(viii) How would you define the ebullioscopic

(1x)

constant (K;) of a solvent?

5] TR TOelsE ©OFIN &< (Kp) I et
(FEVE SR 2 '

From a measurement of the freezing
point depression, the molar mass of
acetic acid in benzene was found to be
180 instead of 60. Why ?
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e SR eoRe fofe sk fd srEice
@ee ffos afee’ TR ©1 607 AR
180 (=it si’s ) fewe

Explain the physical significance of
fugacity.

Foifba cSifse el A <= |

3. Answer any four of the following questions :

5x4=20

R I SR e el e

()

(a) BrF3 undergoes autodissociation

. (D)

as follows :

were fal 420l BrF;d JRCASH €0 ¢
2BrF, = BrF, + BrF,

Explain how SbFg acts as an acid

~and KF acts as a base when

dissolved in -BrF3 solvent. 3

BrF; 9R¥S SbFsd afte Roiat i
KF Q1< {2510 (e et 03 g1
4l |

What is a solution of SbFs. in
fluorosulfonic acid (HSO3F)
known ? Write the reaction that
undergoes when neopentane is
dissolved in it. 2
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TS AR (HSO3F)S ShFsI e
f& f25itel Tl W 2 TS [ereitn nates
<l Akafbe e Rigamot

(i) (a) Demonstrate the levelling effect of
solvents on acids or bases with
the help of examples. Have the
acids HCIO,, HCl, H,SO, and
HNO; same strengths in acetic
acid solvent? ' 3

T iE FETT SIS TR EITSER
fra Sureeerr (e aRfis «aize
qik®e® HClO4, HCl, H,SO,4 SN<e
HNO; SIFs! i3, AR 2

'(b) On the basis of hard-soft acid-base
(HSAB) theory, interpret the
following reaction : - 2

F-@e O fge-FeF (HSAB) O
4TS oo WAl RIGEE! iy a1 ¢

BF,H™ + BH,F~ — BF; + BH;
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(i) Determine the reduction potential (E)

in a solution with pH of 2 and in which
the concentration ratio

[Mn*]:[MNO;]=1:100.

MnO; (aq) +8H' (aq) +5e” = Mn* (aq) + 4H,0(l)

E° =+1.51V

[Given that, T=298K; R (Molar gas
constant) = 8.314JK1mol-1;

F (Faraday constant) = 96485 C mol-!]
[Mn*]:[MNO;]=1:100 @2 qsirex
SToR W% pH = 2 I& T4 o [Rosd g
St 5 |

MnO; (ag) +8H" (aq) +5e” = Mn* (aq) + 4H,0(l)

E° =+1.51V

(iv)

[l =itR (@ T=298K; VAR (g &<F
R= 8.314JK-'mol-!; (TAIT &3
F= 96485C mol-1]

Explain the arenium ion mechanism of
aromatic .electrophilic substitution
reaction. Give two evidences in support
of the mechanism. 3+2=5
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G ZEgee afogym Rferar Rk
s fEmiRiEs e w1 @2 fFafRi afsw
T I ATASA 707 esnet

(v) Complete the following reaction and
suggest a suitable mechanism:

el REEAGT 7 a1 o b1 THAYS

feraifafem sref faat
Cl
KNH,
I
NH4
. -30°C

(vi) Complete the following reactions :

1%5=5
were frat RfEartz T 4 ¢
OH |
~ . 1.NaCOH
A ' e
A) 2.CO,
3. H:«;()+ *
N,*CrI

OH  NaOH -
(B)©* b
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O

(C) O/k PhCOOOH

0] L -
NH,NH,
(D) o
- KOH .
' NO | |
(E) O 2 conc. HNO;, .
conc. H2804

(vii) What are ideal solutions? A solution
of A and B with 40 mole per cent of
A 1s in equilibrium with its vapour
which contains 60 mole per cent of A.
Assuming ideality of the solution and
its vapour, calculate the ratio of the

vapour pressure of pure A to that of
pure B. 1+4=5

v 51 2 AT 40 T& oI 4T A T
B 90l W AR AT (TS AMRES AT |
IS A3 e oI 60 | T SN 9| A
o I 4R g A o Rea B3 IeAw
DI SIS Sl T4 |

(viii) Derive Gibbs-Duhem-Margules
equation. |

g Grad-AIEfere AT 2Afev! 1|
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4. Answer any one of the following questions :

10

OIS T 531 o ) 3 o M e R

()

(i1)

Describe the bonding in complexes,
[CoFg)3- (paramagnetic) and .
[Co(NH3)g)3* (diamagnetic) with the help
of valence bond theory (VBT). Briefly
discuss electroneutrality principle.
4+4+2=10

[CoFg)3~ (SFpEP ) ONF [Co(NHa)e]3*
(TPpEH ) Toa (150 AR (STl AHEA
TG (VBT) F=Te i 311 | 530 Rpeeisret
STACH! IR 4 | -

Explain why an aldehyde is more
reactive than a ketone in a nucleophilic
addition reaction. Give one example of
a .nucleophilic addition reaction of an
aldehyde. Name one reducing agent
capable of reducing an aldehyde to a
primary alcohol. Explain the
mechanism involved in the reaction..
4+1+1+4=10

efgafrn Qo Rivas gftyze 7

Ao Tece @M Alea Ay 7111 G feRIRes
Rz by ReFa rn @em [Ridam Sriad
| @ RET GO ARWIR] QeRece [Raie
Ffeq o[ 61 e aw & @3 [RiTars
Give (2 =8 (FaiRideo &2
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(iii) -What do you mean by osmosis and
osmotic pressure ? Derive van’t Hoff
equation for osmotic pressure of a
dilute solution. How would you
determine molar mass of a non-volatile
solute from osmotic pressure
measurements ? - 3+0+2=10

T S DA Hiot e [ ol 2 @1 &Y
YR ARG DIPR MR (SF TTI AN SII0!
Af D T 1 P BT NoR 7 OB SRl
TR VAR ©F (S e SRt

(iv) 1f an ideal solution is formed by mixing
nag moles of liquid A and ng moles of
liquid B, derive an expression for Gibbs
free energy change of mixing (AG,,;)-
Show that AG;,;1s minimum when the
mole fractions of the two components
are equal. S5+5=10

m gl sl AF ny WA T gerd Al
B3 ng Vs NZeT2 Q6! S w9 eee 11 2,
fifel TR & *f & AT (AG ) IR LM
RO Bl | TYSA (T AG pyy, TFOH TAHA
20 QA SAMINT el SRiRN A 7' R |
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