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1 (Sem-3/Ar) CHE

( Chemistry-III)
Full Marks : 45
Time ; 2 hours

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

Answer either in English or in Assamese.

1. Answer the following questions : 1x5=5

wod AT T ol ¢
(i)  Which one is more acidic, PH; or H,S ?
(S0 O @2 ©l, PH; (1 H,S?

(ii) [C0F6]3+ is an inner orbital complex.

(State whether True or False)

[CoF,]*" bl e SR[CeE G |
(&% & 5% fF73l)
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(i) Complete the following réaction—

Wﬁmwﬁw_

CH,CH,NH, _J%¥?;45-4:

(tv) Write the name of the products of Frleg _ | ¥4

rearrangement reactlon of phen.
acetate. 5‘*’\
s,

WWW%W A

(v)  Which type of non-ideal solution forr\fl\' o P
maximum boiling azeotropes ? e “""/

(P AT S 7R A
Lidati AT @fErergst

2.  Answer any five of the following questions :

2x5=10
T [l AR Rz Ao Seq e o

() Explain the t
amines. rend of basicity of the

TS T3l RPTRS RO 4t g <
(CH;), N < CH,NH, <(CHy), NH
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(@)

(iii)

()

(v)

What are conjugate acids and bases?
Explain with examples.

gl o o wE e SHeaedE (e
BIENISSI s
Write the structure of Bicyclo[4,4,1]
undeca-1,3,5,7,9-pentaene. Is it
aromatic ?

Bicyclo[4,4, 1] undeca- l_,3,5,7,9
-pentaene st fo71 | GIAICBT ACRIToE G2

What is Carey’s reagent? How can it
be prepared ?

Careyfa'ﬁi“—w%ﬁﬂwmafﬁww
"QTI?

The vapour pressure of pure

CCl, (M =154 gmol ™) and

SnCl, (M = 1[7{10) gmol—l) a;: 25°% @ are

1149 and 238-3 torr respectively.
Assuming the ideal behaviour, calculate
the total vapour pressure of a solution

containing 1:5g of CCl, and 1-8g of
SnCl, .
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(vy)

(vii)

25°C Tels e CCl, (M =154 gmor ')

S SnCl, (M =170 gmol™ )7 =Ty Hie)

T 1149 OF 2383 torr, Sl 45 54 "”":H\Oqﬁ!
{am \ - {
<9 gl ﬂﬁ, 1-5g CCl, == 1-8g Sn Y %-T’\
2 .
/

|
WAz

R OIS AP Bist sjeit <59 | =N ORI

: : 5 !\C‘af:-,: T
Explain the terms ‘activity’ and %t'vify‘“ e
coefficient’, ,K o

A

el Wi Hfere) @Cﬂ@’%?mﬂﬁ Wl Ll

What happens'when ethylene oxide is
heated at 400°C or 150-300°C in

presence of catalyst like ALO; or
H3PO,? Write the reaction.

2R TRIRes (i 400°C w2 iso-
300°C Twefs AL0, 3 H3PO, 55 -

;ﬁ%@mwm%ﬂﬁa@wﬁ?ﬁmm
Al |

(viii) [Ni(CO),] is diamagnetic and

tetrahedral. Explain it with t )
B he help of

[Ni(CO), ] bl Seiptn s beeorii G751 |
VB e F21Te i w4 |
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(ix) The relative strength of oxacids of
chlorine is —

HCIO, > HCIO, > HCIO, > HCIO
Explain the trend.

 gheR TEaReTRe SR it Sk
10 N e e ) B 3 s

HCIO, > HCIO, > HCIO, > HCIO

How the nature of solvent affects the
rate of nucleophilic substitution ?

e T R FeFerReem afozion
i sifow 2ol (7@ e

)

3. Answer any four of the following questions :

5x4=20

iR il bifan! ee el ol g

() (a) What are the factors influencing
the solubility of a gas ? Explain.
3
(ol WRTOTS EOR (AT ST 52
SRS
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(b) The Henry’s law constant for
H,(g) in water is 5:34x107 torr.

Calculate the solubility of this gas
in water at 25°C if its partial
pressure over the solution is 760
torr. (Assume that the density ¢
the solution is the same as M

density of the solvent).

<P 5171 760 torr T, (o0E 30[ ANS
GRSl o | (T S T 7T
ST I @1 =0z )

Complete the following reaction and give
its mechanism -

o RG24 7R @bl oiyw iRl
fra —.

@)

CH,
[ g m-CPBA 3
—————3 ]
CHCl,
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/

g

= Aok
?\QD.
\9

(i) (). What is symbiosis? Explain with

examples. 2
e gfwet & 3o 2 Snizaerie il
<4l |

(b) Justify the stability of the pro@ucts
on the basis of HSAB prmc1p126.3-
1+2=

HSAB 9ifes wige wae [ieartze
Teoig omide ol giese il 4|

() Ag' +2F —— AgF,
(Il HgF, + Bel, —> BeF, + Hgl,

(iv) Derive the relation between lowering of

(v)

‘ B13F0 0031 7

vapour pressure and osmotic pressure.

O 1P ST S D1 TS TS
Fiofe 4 |

How does VB theory explain the shapes
and magnetic properties of four
coordinated complexes of NiQ* 2
[llustrate your answer by giving suitable

examples.

VB w98 (@ NiZT T pgsed R
(T SR S (STRRI @eliEetl Tt 2
Boige TR TS (O BT I
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(ix)  What happens when phenylacetate is
heated with anhydrous AlCl; . Write the

l
|
- . J
(vi) State and explain Nernst equation for 1
giving the effect of concentration of an |
electrolyte on electrode potential. 5}
|
|
|
\
|

products and give the mechanism.
Nernst 715<¢ &Rl PG o eqq eoiqe A Which product is more predominant at

e AATOR 4O (AR =2 1 < | high temperature ? 1+3+1=5
(L}ii} What are partial molar properties ?
Derive Gibbs-Duhem equation.

fZIizst «ferhos SAE AICL T BT0S ©ed HREE
& A2 oo @1 AmiTRs w9

SRR e o G o g B feraififa Sezre <1 | Bep i (RIRC! #Hwief

AN Aol @fe(E Teoy 792
; oI F4 | . 2
' R lete the following reaction — 5
(viii) CH;COOH associates in benzene ClComple Sotl lor e
’ A \‘-—--—»-": . ;
form dimers. 1-23¢ of CH;COOH when g N were fral g T w1 —

-digsplved %n 80g of benzene raised the
boiling. point by 0:24°C. Calculate the (@) = O +(Me,CHO), AI—S2028 - 5
Van’t Hoff factor and the degree of | :

association of CH,COOH in benzene.

(Ky = 2:57 K.kg. mol™)

(b)) G H CHOSS KON Sao SEP i

CH3COOH ®fga sie fife1 wizwg wel 0

5ii9® 2| 1-23g CH,COOH Gems | (© &5 Aoy
fretltet Bl 0-24°C 3 | @femm

Ky = 257 K.kg. mol™! = (% 3% o<

W% CH,COOH I (Ao #eyfies iRl st
4| e

(d) 2 CgHsCHO+KCN— ?
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4.

ol [Arlzal by s Ted el g

()

(b)

B13F0 0031

Answer any one of the following questions :

10x1=10

(a) What type of aldehydes can show/<
Cannizaro reaction ? Give anl
example of Cannizaro reactlon‘_
and give its mechanism. What

happens when formaldehyde is
heated with benzaldehyde in

presence of NaOH?  1+4+1=6

(FELEE GICRIBCE (AR R
(YA 2 (AT RiEFR 61 Swige T
i< O} il S 1 @i
TACEIORIZC S @SR aes
NaOH 3 ©+if3fse Sed a1 3, &5 905 2

How will you distinguish between
the following : 1x4=4

weTS Rl P slieke Fo 3 e

@
(II) Acetaldehyde and Acetone

Methanol and Ethanol

(Il) Formaldehyde and Acetaldehyde

(IV) Acetone and Benzaldehyde

10

P |

(1)

(iti)

B13F0 0031

Derive the expression for the variation
of chemical potential with temperature
and pressure. Derive an expression for
chemical potential of an ideal gas in a
mixture. How the addition of one
component into the mixture affects the
chemical potential of the existing
components ? 2+2+5+1=10

SiPIal SIS bi7E (0 AR e “Afaeaq
TN elfedl Tl | @Bl feme: sl (oreg
A e AE 961 TNRe T |
o T @5 T Gl (sl FfeE Soifge
] THAMITRS IS [oqo (FEMeE deR
o ? |

Discuss how the structure and
electronegativity of the central atom
influence the acid strength of oxacids.
What is meant by the levelling effect ?
Explain the levelling effect on the basis
of the solvent-system concept of acids
and bases. Give one example of super-
acid and superbase. 4+1+4+1=10

S RIS SIHE X[G (S =T 5707
i e 4ANFeR (FEE USF (T
SICAGA 41 | Teosesel-ere’ I [ e 2
wF WS FEE WS A 499 Siaee
Feaade-deRe Reed i ooy wis
Sfe-FR “mide oIt Snize |
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(iv) (@) Explain the Electronéutrality
principle. How does it help in
predicting the stability and structure
of ‘molecules and ions? 2+3=927
RQge 2TeE T 0 401 ] O A
SRR ! ST 910ma i A
(FEVCE A P2

GWOOK rcjf‘_i‘Describe the draw backs of VB
“j‘y R theory in explaining the colour and

/S e ‘magnetic properties of transition
(-; : il .etal complexes. 5
o s FRGITAIT AT (TIPS T4 I pHFR I

N et SR T TS (A VB o
an 2 Tarm e |
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