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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
full marks for the questions.

Answer either in English or in Assamese.
1. Write the answers of the following questions :
1x7=T7
ool e Beq {8
(i) A system absorbs 701J heat and does

394 J work. What will be the change in
internal energy of the system ?

Bl T3 701J OF (TS F9 Feo 394 J
I 3T~o17 0 | SHBIE SRS e sifsedn
LGk
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(i) The ionic product of water at 310K is
57 x 10-14. What is the pH of neutral

water at 310K?

310K Ta50rs SN SEAIE @t 2.7 x 10714
771 310K Szt #iig pH i 292

(iii) How does a change in temperature
affect the pH of a neutral solution ?

q57 oW w99 pH I ¢oiFe THON YOI
AT ARTET ST 2

(iv) What will be value of AG when liquid
water is vaporized at 373K and 1 atm

pressure ?

373K Gweel WiE 1 atm Hi9e @RSA SN
Frooite siffaen 28, AGI T [N 232

(v) What happens when acetylene is heated
in red hot iron tube at 873K

temperature ?

3 (Sem-3/CBCS) CHE HG/RC/G 2



873 K Taeore HiERmT (ke o8 SR
e ted ke [ WRave W2

(vi) What is the use of iodoform test ?
w7 S < TR

(vii) Complete the following reaction :

wete fra RFFmT =i =t ¢

Peroxide

CH,CH=CHy+HBr ——— ¢

2. Answer the following questions : 2x4=8

wore [l TR ©ed 4 ¢
(a) Calculate AH*° for the reaction,

CH, = CH,(g)+30,(g) — 2C0, (9)+2H,0(9);

Given that,

fo_y = 414.0kJmol™
£0-0 = 499.0kJmol™ and
o = 724.0kJmol™

CH, = CH, (9)+30, (g) — 2C0,(g)+2H,0(g);
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% REFIGR A AH T T ST T
73 s @,

fo_py = 414.0kJmol”™!
£o_0 = 499.0kJmol™" WIF
fc_o = 724.0kJmol™

(b) The pH of 0.1M HCN solution is 5.2.
What is the value of K, for the acid ?

0.1 M HCN ©<< pH< 99 5.2 HCNI 9
K, Wi e 292

() Explain why the acidity of the given
phenols are in the following order :

woTe Brmed 91 ez @O IEEaeT @l
I <F4
p-NO,CsH,OH > CgHsOH > p-MeC¢H,OH

(d) How can you distinguish between 1°,
2° and 3° alcohols with the help of
Lucas test?

TFIE AT IO 1°, 2° WIF 3° GFhREiS
PAGTE (TS IR 2
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3.

Answer any three of the following :

5x3=15

R Rt fofist epm Sog fial 2

(@)

(b)

What do you understand by buffer
action ? Explain mechanism of buffer
action with the help of suitable

example. Define buffer capacity.
1+2+2=5

I & N 5 @71 2 Sopre Swimaemiz e
e 3 <=1 | 2R el W B 29 |

Show that : 2% x2=5

0A 0A
o8], (28], -

Where A is work function and other
symbol have their usual meaning.

e @ 3

8A 8A
0 (57, v ww @ (§) s
TS A T R T O 5] BRI 54151
w1 1 |
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(c) State Hess’s law and explain it with
example. Show that Hess’s law is
another form of the first law of

thermodynamics. 2+3=3

Cod AEUD! SRR Segiem A | el
@ (@ 0! Sirpifol@na gds A S
@bl o (2 =

(d) Complete the following reactions :
1x5=5

were AR = 40 ¢

(a) [::j//\OH PCC 3
NH;  Conc. HNO3
(b) — = 9
Oxidation
CH
(c) ©/ 3 KO ?

RMgBr
(d) CH;CH,CHO =
H3;0"

LiAH,
(€} RCOOH -
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(¢) (i) Why Snl reaction is preferred more

than Sp2 reaction in case of

tertiary alkyl halide ? 2
S EiRe (ERee Sy2 [
sifFars sv1 R dfo Afemel (rgE
a2
(i) Discuss the factors that affect Sp2

reaction. 3
52 [T oo w1 FRFTR
RIGIPTI RS

4. Answer any three : 10x3=30

Rl oAb oes 41 ¢

(@ Derive the relation between the
equilibrium constant Kj K. and K,.
Under what conditions K, = K.= K, ?
(p, cand x, stands for partial pressure,
molar concentration and mole
fraction) Why equilibriﬁm constant is

important ?
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AN & K, K O K9 SIed TG0
Goiziein 91 | & 5% ATATF K, = Ko = K T2
(p, ¢ x, TCH SHF BI9l, Tl SNoS] =A<

T G 1)
AN &S [T ATATIL 2

(b) Define the terms hydrolysis constant
and degree of hydrolysis. Find the
mathematical expressions of these
quantities for following : 2+3+3+2=10

gferee 76 gon 2 were G B ARTATAYES
@ N e aift Sferear ¢

() An aqueous solution of a salt of

strong acid and weak base.

$ig fbT I I TR TR ST B1e |

(ii) An aqueous solution of a salt of
weak acid and strong base.

7 oG SF SIY FIFT TR Selid 71 |

(iii) Also find the expression for pH of
the solution in each case.

Tl (FqS pH I P A SoFisi 41 |
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(c) State and Explain the terms heat
capacity of a system, molar heat
capacity at constant volume and
constant pressure. Show that for one
mole an ideal gas Cp=Ly= K.

6+4=10

TS Oy TR g 4 ¢

©F JBiY Y aifel, R wimede YR wlol
aifee, o B viofe e o sifdet |

(T8N (T 4 T's1 o (T @ Cp~ C, = R

(d) Write the following reactions :
(any four) 22x4=10

Riceizat sifabra e frar e

(i) Sandmeyer reaction

e e

(i) Williamson’s synthesis
CRGHIEES KT

(i) Wittig reaction
T2fbal i
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(iv) Meerwein-Ponndorf-Verley

reduction
FAG3-7'TCF @I fendd
(v) Benzoin condensation
(AT Tl T
(e) How can you prepare ? 2x5=10
R e TRAr?

(i) Benzene to Benzaldehyde

@ T 2R @SR 2%

(ii) Chlorobenzene to Aniline

FLEAE 9 i @f[fEH

(iii) Phenol to Salicylaldehyde
Rorel g o[ GRETREETeRIRe

(iv)] Cumene to Phenol

FERE g 21 e

(v) diethylether to ethanol

w3323 3AF T A9 2T

3 (Sem-3/CBCS) CHE HG/RC/G 10



() State and explain Le Chatelier’s
principle. Describe the effect of change
of concentration, pressure and

temperature on the equilibrium of
reaction.

= GOREE g FR e w1 Ridmm sy
SRR S2TS SNpS, bivl ST TR 2AfIaSAT
e 3 41 |
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