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CHEMISTRY

aper : CHEO0300104
( Chemistry-III )
Full Marks : 45

Time : 2 hours

The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.
1. Answer ‘the following questions : 1x5=5
o AR Taa o ¢
() Which is a stronger base, NHz or NF5 ?
(! FET @R ©F, NHy < NF3 ?

(ii) Lil is not soluble in water.

:  (True/ False)
Lil /1% #Ig© 72 | (&% @ @)
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(1i1) Identlfy the aromatic species among the

following :
O (q1TRS (S8 (SIREes U3 ihs 33
ol <t ¢

i oS

(tv) Mention one advantage of using PCC

over Jones reagent in ox1dat10n of

primary alcohols.

AR T TR R s B

YeI® PCC 3 <5y FRat Srmd |

(v) Mention a practical ‘applicatio‘n of
reverse osmosis in daily life.

i GRS [oie P @5 e
EcbRvedicl

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

O il i Rizerear sAiwbre Tew et 5

() 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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weTe Al  fRed SifsiafeeT Fdes eeiy v

(G TS SO TadTe Sl S GOl
Tewa e weffa ¢

HCIO,, HCIO,, HCIO,, HOCI

Which one is the strongest acid among
H,Se, HyS and H,O? Give reason.

HySe, HpS S HyOF (S0 Oloy i ?
Jie wosft |

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

o5 SPIET THRS TR S T wEe
T 4509 ¢

CTY (S

2,6-dimethylpyridine > 2- methylpyrldme > pyridine

However, a reverse order of base
strengths is observed when they are
reacted with BF5;. Explain.

S[2I09 BF39 e RfEa (Fae wRER
OO € T AREREES 27| e 710
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(iv) Calculate the value of EZ, obtained by

()

(v
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combining the following two half-cells :

weTS TRl S o WIS SR (ARl (I
E2, o <=1

Zn* (aq) +2e = Zn(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 7Hl Ag (71 [R@lwe @1 Ag #[i1 Agt

T, (P! e Toreps 72

“Tropylium bromide has unexpectedly
high dipole moment.” Explain the

statement by wusing concept of
aromaticity.

"B 33T Brms g S

eReeE @RI ¢3 SRedt @ EhRD
AR RIS it <51 | -

EUggest a chemical test to distinguish
¢tween the following compounds:

Wri : . A
te appropriate chemical reactions
wherever necessary

4

oo ral GeiRees Sere #A1<< SEaReE 9ol
e R A @ s
mwmww%wmﬁaﬁmmms

O T

(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.

Tl @ACETICRIZG S o1 S e e
@ | 2 aAfEme bl S GiFel 2 S S
Goiffe =7 2Te WA (R IR
fferarcs! ol o R[iEaieE T S 4 |

(viii) How would you define the ebullioscopic

()

constant (Kj) of a solvent?

5 WG CwHT TRl &1 (Kp) 9 A
(FEVEE SSRCeIE ? '

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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R o evie fofe =i e weice
@ iee @iRfis  iees T 1 603 R
180 cofRd o't | a2

(x) Explain the physical significance of
fugacity.
FHIHHI (ST ieo TR =1 |

3. Answer any four of the following questions :
' 5x4=20

o[ Rzl DA Ses Bl g

() ‘BrF3 undergoes autodissociation

as follows :
©eTe WAl 480 BrFsd FRCAGH €06 ¢
\2BrE,~ BrF; + BrF;

Explain how SbFs acts as an acid
and KF acts as a base when
dissolved in BrF; solvent. 3

f BrF; GF® ShFsq ARG Zpite o<

KF & 55 f2oitet (@emes & e amant

90

(b)  What is a solution of ShF5 in

fluorosulfonic acid (HSO3F)
known ? Write the reaction that
undergoes when neopentane is
dissolved in it. 2
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LTS ARG (HSO;F)® ShFs3 Ta®
& f2pitel Tl [ 2 2 NSTAD 7qg®
SR e e [RGIE f

Demonstrate the levelling effect of
solvents on acids or bases with
the help of examples. Have the
acids HClO,, HCI, H,SO4 and
HNO; same strengths in acetic

acid solvent? 3
feT TF FIIFT SO GITFS GIASIG

ferm SR (r9€dl | Gk 9few
e HClO4, HCIl, HySO4 SIES
HNO;< SR®! G320 2

On the basis of hard-soft acid-base

" (HSAB) theory, interpret the

following reaction : 2

FoF-(FITT URSFRG (HSAB) weq
wizige wete il R ik ) ¢

BF,H +BH,F~ - BF; + BH]
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(iii)

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' (ag)+5e™ == Mn® (aq) + 4H,0(1)

E° =+1.51V

[Given that, T=298K; R (Molar gas
constant) = 8.314JK 1mol-!;
F (Faraday constant) = 96485 C mol-!]

[Mn* ] :[ MNO; | =1:100 <% Swsireq

PO O pH = 2 I Wd O [ee e
SieiTl <541 |

- MnO; (aq) +8H" (ag) +5¢” = Mn* (aq) + 4H,0(1)

B =S

()

[fral SIt® @ T=298K:; W (o &

R= 8.314JK 'mol"!; F=lte &=

F= 96485 C mol-!|

Explain the arenium ion mechanism of
aromatic electrophilic substitution
reaction. Give two evidences

in support
of the mechanism. '
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3+2=5
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'Com_plete the following reaction and

suggest a suitable mechanism 7

woq Rl Tl I O @Ol ST
fermifafaa o@e i ¢

Cl
KNH,
NH; i
-30°C
(vi) Complete the following reactions :
were i Rtz 7wl =1 ¢
OH
1. NaOH
oGO3
- 3.H,0"
N,*Cl
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(C) dk

O
: NH,NH,
D ! e~
(D) T T
| NO, ~conc. HNO
(E) 3ih i
conc. H,SO,

(vii) What are ideal solutions? A solution
- of A and B with 40 mole per cent of
A is 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
oI w9 62 A 40 TeT Xoke A A W
BJ @bl &3 T A% e AEES AT |
TS AT e #0160 | B3 I 1o TCAIGIS
oI ST 4R Rwm A o Rem B3 qo0E
BI7 SIS oiele) T4 |

(viti) Derive Gibbs-Duhem- Margules

PhCOOOCH

Y

equation.
Ttz Mg A= 2lfody <o
1 (Sem-3) CHE/G 10

4. Answer any one of the followmg questions :
10

OE Rz @bl 24 Ted fordl ¢

(i) Describe the . bonding in complexes,
[CoFg]®- (paramagnetic) and
[Co(NH3)g]®* (diamagnetic) with the help
of valence bond theory (VBT). Briefly
discuss electroneutrality principle.

4+4+2=10
[CoFg)* (Wﬁaﬁﬂ) S [Co(NHz)g]3*
(SR FIT) TbeT MO A (Erl T
wgd (VBT) FRITS Il T4 | b3 Rggeersrol
Sacs! it <4 |
(i) 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

mechamsm involved in the reaction.
4+1+1+4=10

ﬁ@%ﬂﬁcﬁﬂ @e RiFae @iz
Fo e @@ Alerd JRI 9 UG SRR
i o Ry e [idas Snese
Tl | GETRIZT GBI efRIS] GETeReic [Relfe
=5 s <ol ReRes 9 fordl | @2 Rieae
Site tz 2 fEIRED! B
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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+5+2=10

FAFE S DAL 517l T 6 @i 2 ot o7y
vEE A I AE (9% THR eyl
2fSu] 51| T B[ Mo o1 G5l S
TRE el ©F (e NeiRe ol

(iv) If an ideal solution is formed by mixing
. ny 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. A : o+5=10

A el A AT ny WA ST Gevr Awel
B np Vel ez 9ol o w1 ege o 23,
il STz @ *IE ARG (AGy) A 20
ARICH! BRACAN | IS @ A Gy, FoTOH TR
205 HEAG! SAMER 6 Balies s 77 5T |
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