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3 (Sem-3/CBCS) CHE HG/RC
2022
CHEMISTRY
(Honours Generic/Regular)

Paper : CHE-HG/RC-3016

( Chemical Energetics, Equilibrium
and Functional Organic Chemistry-I)

Full Marks : 60
Time : Three hours

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

Answer either in English or in Assamese.

Write the answers to the following
questions : (any seven) : 1x7=7

o/ [T abt e Tes el g

(i) Define thermodynamic process.

ooy efre A Wt
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(i) Give one example of isoenthalpic
process. ‘

Sy Afel GO Twizsd |

(i) Write the ctatement of 2nd law of
thermodynamics in terms of entropy.

Seisfs GR a3 FEoR 9E @B
piesi RGN '
.(iv) Why does the dissociation of PCl;

decreases 1n presence of @l 7

c1, 3 Tfafee PClsd Rer T = o 2

(v) What is salt hydrolysis ?
R PR aER AT g6

(vi) Define isochoric process.

eiTele el FReE oyl |

(vii) What happens when phenol is heated
with zinc-dust? -

forge e wsfag FerS fEhee ey sRE &
o4 ? |
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(viii) Write the IUPAC name of pinacol
| fNeeTm" TUPAC a1 fora | -
(ix) What are'ylides 2
TET @R Re

(x) What happens when bromobutane

reacts with an acti :
ether ? tive metal (Na) in dry

WW Na @ IETmaR
2 Bi310]
Ao R < R 2 BoY

(d) NOj, AlCly, C,HNH,, FeCl,
(select odd one out)
+ =
NO;, AlCly, C,HsNH,, FeCl,
(o (ot ifes =)

2 45 H and
one out) : ¢ oo odd

@F CH, CHS < éH(ﬁ@ﬂ%ﬂT
G A1 CTee A ) |

Answer any fou :
o Sour from the following
2x4=8
GET Al TR R BifatrT Tes o ¢
‘(a) State the zeroth law of
thermodynamics.

oIt Ream e sgacht e
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(b)

()

(d)

(e)

(9)

What is common ion effect?

e fet e 2

Describe different thermodynamic
processes.

il Roeme e SRie Kaw i

State the Le Chatelier’s priﬁciples.
=1l BRI @S Fef 4|

What happens when sodium
benzoate is distilled with soda lime ?

S (REEA e RIS TS 0
& 292

What is benzyne mechanism ?°

e T e

How can you preparc ‘3—oxapentane'
(Diethyl ether) by the use of dry Ag,0O
and alkyl halide ? e
O-THICATT (TiEsRIZE TAR) WIA Ag,0
Ui GeTze (FIRY TIAE IM A 4Ee
e
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(h) Phenol is acidic, why ?
et N foae '

3. Answer any three of the following : <
5x3=15
oW el fofsr wmw Tew B ¢
(@) How.can you covert alcohols from

12 to 2% and then 2° to 1° alcohols ?

R 91 (e <o I (xR
A9 RS gTE S e gwe SR

(b) How can you disting‘uish'among 1 2
and 3°- alcohols by passing over
heated copper ?

o O 49T o 9 W B 10, 2° o
3R e S AR

(c) Explaltin why vinyl chlorides are less
reactive whereas benzyl chlorides are
more reactive than alkyl halides ?

17 |
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(d) What is Schotten-Baumann
reaction ? How does phenol react

with acyl chloride and acetic
nhydnde 2

quﬁr—m%?ﬁamwmﬁ
|

i i
(e) For adiabatic process, prove tha
| Ty ¢-) = constant. :

ooy el @BF A, LN w0 &
TV 0 = &< |
() Discuss different factors that affect

ionisation of electrolyte ?

R SR RS T

R S w4 |
(g) For a reversible thermodynamic -
process show that dH = TdS+VdV

IR Sl 2R @Bl A (e (1
dH = TdS +VdV .
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(h) Standard enthalpy of combustion of
benzene is —3267 . OkJ mol™'.

Standard enthalpy of formatlon of
CO,(g) and H. O(Z) are
-3983-5kJmol™* and

~285-83kJmol™ respectively.

Calculate the standard enthalpy of
formation of benzene.

SOIEEE b o e o e

- 3267 -0kJ mol™. CO,(g) Wi
H,O (1) &% o007 Geia) 3eiiam
-393-5kJ mol™! I

~285-83kJmol ™! XA (FHGT 2
RO GRS il 51|

4. Answer any three : 10x3=30

Rizetean fofasrT T 9 g

(@) Describe the Joule-Thomson
experiment. Show that the expansion

in this experiment is an 1soer1tha1p1(:
process.

SRR SIS 90 1 | 3 S
TGN IfeT (et |
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(b)

()

(d)

What is a Carnot cycle? Taking an
ideal gas as the working material
derive an expression of the efficiency

of a reversible Carnot cycle.

o v e ol T T el @
SRS TG bes FRISOR (F )
eirre) A e s

State and explain Le Chatelier’s
principle. Describe the effect of
change of concentration, pressure
and temperature on the equilibrium

of reaction.

=il (U v R el < | R
S €7 SiIpl, BI7 S Tl AR
e I 1 |

Describe the applications of solubility
product principle and common ion

effect in qualitative inorganic analysis.

TS el 779 S TEAA SO W
et fcerere et e 3 <=1

(e) Write the following reactions -

(any four) 2%x4=10
Ricieart sifasra G B . |

(t)  Pinacol-Pinacolone reaction

PaseT-Feise e

(i) Reimann-Tiemann reaction
-Gz i

(i) Houben-Hoesch reaction

-2z R
(iv) Rosenmund reduction ‘ i
e Reige
(v) Clemmensen reduction
- e R
(v) Cannizzaro reaction
e R

Whgt Is an Syl reaction of élkyl
hal'ldes ? Explain why an optically
active heloalkane undergoes Syl

refactmn to produce a racemic
mixture.
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GFTiEe (TTeR Syl R Fe i

Ty (e B Syl Rieme were ol
@i W Teom (Rl REw T 401

(g9 How can you prepare ? 2x5=10
o exgo iRl
(i) Methyl isocyanide. from
- chloromethane
e [ feiEE Wiz ganEe
(ii) Biphenyl from chlorobenzeﬁe
efREiEs AT oAl
- (ii1) Methyl. iodide from 2-oxobutane
2-SRIGCoE o[ fizs SIEeEs
(iv) Ethanal from Ca-salt of fatty acid
b feTs-EElRIN @R 2 2T
(v) 2,46-trinitrophenol from -
phenol

frer 7id 2,4,6 -BiERy e
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(h) (i) How can you prepare 1°, 2° and

(%)
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3° alcohol from RMgX and

carbonyl compounds ? Give their
mechanism also. 6

RMgX % e (o =/t 1°, 2°

U 3° GTY’E FuE UFO By e

e Tfife far)

Discuss anti-Markovnikoff’s rule,
o ‘ . 4

- Tfew Ry fra
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