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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=7

o e e e
(i) A system absorbs 701J heat and does

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

Bl ©F3 701J O (N4 T Fer© 394 J
P o F(F | IR SIeifEs [ siffeda
T2
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(i) The ionic product of water at 310K ig 873 K Suseie UbbiEfEme wifze e wiza
2.7 x 10-14. What is the pH of neutra] T T T [ Aabe 292

water at 310K? (vi) What is the use of iodoform test?

310K Teere #AMA SR @R 2,7 x 10-14 e AKrFE 95 9gE B
73| 310K G¥ere AME pH &m 292

(vii) Complete the following reaction :

(i) How does a change in temperature were faan At 7=l Fat ¢
affect the pH of a neutral solution? CH,CH — CH ,+ HBr Peroxide . o
@51 29 99 pH I @779 TR S(AE
WA ARRET @M 2 2. Answer the following questions : 2x4=8
wore faal eeTRd Oeq 94 ¢

(iv) What will be value of AG when liquid

water is vaporized at 373K and 1 atm (a) Calculate A H® for the reaction,

pressure ? CH, = CH,(g)+30,(g) —> 2C0, (g9)+2H,0(g);
373K Tx 9F 1 atm Slets cafedt Al Given that,
el AR 7w, AGT W w3 Ecy =414.0kJ mol™!

0.0 = 499.0kJmol™ and

(v) What happens wh is heated
en acetylene 1s fo.o = T24.0kJ mo 1

in red hot iron tube at 873K
temperature ? CH, = CH,(g)+30,(g) —> 2C0,(g)+2H,0(g);
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(b)

(c)

% REIeE A AH T SE 561 1)
fran =R @,

¢cpy =414.0kJmol™
0.0 =499.0kJmol™" %
.o =T724.0kJmol™

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

0.1MHCN @99 pHY 9F 5.2 HCN3 9@
K, W W za2

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

e SrAd 741 ez afb ST Tl
FIG1 Z=

P‘N02C6H4OH > CGHSOH > p-MeC6H4OH

(d)

3 (Sem-3/CECS) CHE HG/RC/G

How can you distinguish between 1%

2° and 3° alcohols with the help of
Lucas test ?

TR AR A2 1°, o0 o 3° TN

4

3.
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Answer any three of the following :

5%3=15

oo @ [l fefant ««@ Taa @4 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

gl a1 <41 | PR TSl A & 3k w=q)

Show that : 2Yax2=5

DA cA

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

mYea @ 32

8A L [(eA) _

TS A ZH T T WS IS HECR T
W IpM |
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(c)

(d)

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=5

(A A1 TAIGATAZ SAZIAR | 31 2
@ ZRA A wfEEE 2un sEa
O] M (Z T3 |

Complete the following reactions :

1x5=5

TAe Mamam el == e
(a) O/\ OH pce 2

NH2  Conc. HNO,
(b) "

Oxidation
(c) @’ CHs  kmno, =
(d)  CHyCH,CHO RMgEr 2
H,0"

(€ RcoOH —AH.
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(e)

Answer any three :

(i)  Why S~1 reaction is preferred more

than Sy2 reaction in case of
tertiary alkyl halide ? 2
Bt weiza iR Sy2 ffFum
sifdard Syl fafemam afS wiEmer oram
fane

(ii) Discuss the factors that affect Sy2

reaction. 3

Sy2 fafaurs #eifTe T/ FEEHZ
QLA <4l

10x3=30

fireren fGfaora ©&a <l ¢

(a)

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

important ?
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(b)

A 47F K, Ko T K AEGT 746
Toyzrem 741 | {5 56 ANATF Kp = K. = K, 397
(p, ¢ x, TCA SIEF b1, =R siivel @
TH S )

A 49 &0 ATAE 2

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

Ieica & o2 wore S w1 AR
A aAfroTa et @i ShEear

()

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 C,-C,=R.

6+4=10

CEe Srad Tl AMEFTZ AT T4 2

©7 o/ w7 alifzel, e wmeTe TEE A
sifzel, W %4 viofe Ta[™ 914 aifZel |

(4831 (@ 9T 9'F S (T A C, - C, = R

(d) Write the following reactions :
(i) An aqueous solution of a salt of (any four) 2'2x4=10
strong acid and weak base. Fireicat sifedrs ffem &4 e
O @fbs o T4, FRA TR e a9 | (i) Sandmeyer reaction
(@) An aqueous solution of a salt of ReAARA R
weak acid and strong base. (i) Williamson’s synthesis
T o 1% Sig e wfge Gepa &4 CRGRIPECE R Eio
(i) Also find the expression for pH of (iii) Wittig reaction
the solution in each case. el ffema
ST OIS pH 7 2o 1 Borget
3 (Sem-3/CBCS) CHE HG/RC/G 9 Contd.
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(iv) Meerwein-Ponndorf-Verley

reduction
fAG3-9 ' TC¥F e faerae
(v) Benzoin condensation

EEaz 'ﬂﬂc\leﬁ o

(e) How can you prepare ?

fovita 2we zfare
() Benzene to Benzaldehyde
@ fem A 41 @EEEtenEs

(i) Chlorobenzene to Aniline

T A 791 @fifzm

(i) Phenol to Salicylaldehyde
e 1 o oEbIREEtE TR

(iv) Cumene to Phenol

ﬁﬁﬁiﬂ‘lﬁm1%qa

(v) diethylether to ethanol
IR 2R 3 ofqy EXlice

10

F?"‘ﬁ
MM,

T

2x5=10

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

=l peoferar A@ ffd adat @ Rigm e
GAE[ GG SA[5%l, 517 W% Baver wAfdada
2rer@ adfal @l |
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