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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
ICEERLEACERG I

(i) A system absorbs 701J heat and does
394 J work. What will be the change in
internal energy of the system ?

GOl ©F2 701J ©7t (NIF I]] To1o 394 J
I o I | SFOR SieeiET fFam o fasa

TH?
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(i) The ionic product of water at 310K is
2.7 x 10-14, What is the pH of neutral
water at 310K?

310K TH0rS SlHI7 ST oy 2.7 x 10-14
%1 310K ©xeor® AWK pH 9w 2°3?

(i) How does a change in temperature

affect the pH of a neutral solution ?

A6 2 TI9 pHI 877© TIOR SIT
(MR RIS WA ?

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

pressure ?

373K TS HF 1 atm S ST AN
AiLs AT T, AGT TN o T332

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

temperature ?
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873 K Txeers uiotizfmiaa (wifze ©@ o3daq

Tore Ted T [ Ao 392

(vi) What is the use of iodoform test?

G T AR 6 R 79

(vi) Complete the following reaction :

wete fral RiFaist 7= =
CH;CH = CH ,+ HBr —Feroxide , 5
2. Answer the following questions : 2x4=8
wete frdl exiTRY Teg I ¢

(a) Calculate A.H° for the reaction,

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

Given that,

Ec_py =414.0kJmol™
£0-0 = 499.0kdmol™ and
Ec_0 = 724.Oknjm01-1

CH, = CH, (9)"‘ 30, (9’) —> 2C0, (9)+ 2H,0 (g);
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a3 fAfFAhr A A H 1 IF Siomt =4t |
fr sz @3,

8c_1_1 = 414.0’&]"’10[-1
£o0-0 =499.0kJmol™! W=
Ec-o = 724.0kJ mol™

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

0.1MHCN % pHI 99 5.21 HCNI IR
K,3 WiF & 212

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

©ore BrEY 91 ReerTyzs abSieq @est
QIO =4 8
p-NO,C4H,OH > C¢HsOH > p-MeCgH,OH

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

SR AFR FYAS 1°, 2° WF 3° GFTT
PAesE @ kA
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3. Answer any three of the following :
Sx3=15

©oq A fofatr ek Twl &l ¢

(aq) 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

IR o i & g ¢ Soige vz Aeis
gt 3 <111 TR Tl WA [T 9l 960

(b) Show that : 212%2=5

(oA oA
0 (28) - o (22,

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

osal (T 3

0A 0A
0(&) v e w(3),

TS A T I T IF 3! BRI AGIIDI
< o1 |
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(c) State Hess’s law and explain it with
example. Show that Hess’s law 1is
another form of the first law of

thermodynamics. 2+3=5

(TR T SRR oo F1 | Il T4
@ TR A0 SibifeRerT g9 a9 o)
9ol &M (T 2T |

(d) Complete the following reactions :
1x5=5
weTe AR sy o4 3

(a) O/\ OH pcc 5
NH2  Conc. HNO,
(b) = 7
Oxidation
CHa
() ©/ KMnO,4 _ 2

RMgBr 5
(d) CH;3CH,CHO —=
H;0*
LiAIH,
(e) RCOOH - 7
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(e} (i) Why S~1 reaction is preferred more
than Sy2 reaction in case of
tertiary alkyl halide ? 2

SIS eariza (Eisce Sy2 Riwar
siffars Svl RiTFar afs Afere ryrE
feae

(ii) Discuss the factors that affect Sp2

reaction. 3

Sy2 e gdeifke s IRFR
NIl

4. Answer any three : 10x3=30
Rt fofdorq ©ed 1 ¢

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

important ?
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AN &3S K, K, & K, I TG F9EC0!
Coigi7 41 | {3 5% ACATF K, = K= K, T2
(p, ¢ TIF x, TCA SR B9, TR MNTS! S
T S 1)

A &5 1 e e

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

eicsl & o2 wote Brmd I ARSI
R NS gt AR SiFet s

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

ST WoT W% Y T TR TN G139 |

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

T «foT WF S IS TS S G99 |

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

Tod (Fa© pH I 23 i Sorgie 341 |
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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 C,—-C,=R.

6+4=10

oot GrEd B RETE IR T4 ¢

g o i X, e SeTe AR ©i
sifzel, =i 1 s TR i Azt |

(16T (T 9T 5 T (T AR C,— C,= R

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

R sif<bre R[Riea o ¢

(i) Sandmeyer reaction

(ii) Williamson’s synthesis
e Aafe

(iii) Wittig reaction
©2foat it
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(lv) Meerwein-Ponndorf-Verley
reduction

[IIC37-91'9G3F ©ie Qe

(v)] Benzoin condensation

SCHETINCISE
(e) How can you prepare ? 2x5=10
fove awe sRkare

(i) Benzene to Benzaldehyde

@& I o)/ @EERIzs

(i) Chlorobenzene to Aniline

TIEAGH T o] Gf[{few

(iii) Phenol to Salicylaldehyde

e T o9 PR RIZS

(iv) Cumene to Phenol

fFefim 3 o e

(v) diethylether to ethanol
TIZZARA TAR T A A
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(/) State and explain Le Chatelier’s
principle. Describe the effect of change
of concentration, pressure and
temperature on the equilibrium of
reaction.

= sooferae @ iRk e <=1 Rizras sy
TREZR 8T ST, 59l SI% TR +Af{aE1
SR Il T4 |
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