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2023
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.

1. Write the answers of the following questions :

1x7=7
wed oY O foa ¢

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

«ol ©F8 701J ©i9l (¥ F] Fer© 394J
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(ii) The ionic product of water at 310K is

e Teg FRE & WIS W2
2.7 x 10714, What is the pH of neutral )
water at 310K? | (vi) What is the use of iodoform test?
310K THeols 2NN ST @O 2.7 x 10-14 SEe T AT @B IIR

2| 310K TOIS AWK pH i 37

(vii) Complete the following reaction :

(iv) What will be value of AG when liquid
water is vaporized at 373K and latm =~
pressure ? CH2 = CH2 (g)-i- 302 (g) —_ 2C02 (g)+ 2H2O (g)’

373K Twe! WiE 1 atm Hiofe @A ST Given that,
oeitel “ARTST T, AGT NN R L9

(i) How does a change in temperature wete frat RidFcs! T+ 8
affect the pH of a neutral solution ? | CH,CH — CH, + HBr __Peroxide , 5
| ' .
¢G5l 2 79 pHI GoFe THOR el |
@EMR {6 T 2 I 2. Answer the following questions : 2x4=8
\ wore fral ey Be A ¢
|

(a) Calculate AH® for the reaction,

Ec-g = 414.0’0]"101—1
€o-0 = 4-99.0’&])'".01_'1 and

What happens when ; _
(v) at happe acetylene is heated coo = 724.0kJmol 1

in red hot iron tube at 873K
temperature ? . CH, = CH,(g)+30,(g) —> 2CO, (9)+2H,0(g);
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éc-n =414.0kdmol™!
€o-0 = 499.OkJmol'1 i
Ec-o0 =724.0kdmol™!

(b) The pH of 0.1 MHCN solution is 5.2
What is the value of K, for the acic.l?.

0.1MHCN %R pH3I WH 5.2 HCNT 3
K,3 9F o 232

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

STS BT 1 R b S @ich!
B I

p-N02C6H4OH > C6H50H > p-MeC6H4OH

(d) How can you distinguish between 1°

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

IR PR T 1°, 90
) ' ’ W3° LﬂaaSQm
oo @i o
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3. Answer any three of the following :

5x3=15

o) it s ema T o 8

(@ What do you understand by buffer

(b)

action ? Explain mechanism of buffer
action with the help of suitable

example. Define buffer capacity.
142+2=5

AR e S 135 33l ¢ BoRE TR PR PR
ﬁrrmaomasmnwwmﬁsa@w:
Show that : 21,bx2=5

oA oA
(i) (-67)1‘ =~V and (i) (51:)‘/ ==5

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

ordedl (T 3

0A 0A
(i) (5‘7)1 =-V oiF (i) (g;)v =-S

TS A XH B o O 5] DRI o6
o JH |
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(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

(R ! BARIPT Botglom w1t | et
A @ O OifReRT aaw s o
ol A (X = :

Complete the following reactions :

1x5=5
oS AT =9 3 ¢

(a) O/\ OH pcc
_ 7
NH2  Conc. HNO,
' Oxidation
CH
(©) [::]/ * o _kwno,
-

(d) CHsCH,CHO RMgBr
| Ho"
LiAIH

() RCOOH 4 2
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(e) () Why Snl reaction is preferred more
than Spy2 reaction- in case of

tertiary alkyl halide ? ' 2
TR i (Eeee S [iEs
sifRacs syl Rieram &fs AfeTe! (T
e
(ii) Discuss the factors that affect Sp2
reaction. 3
Sy2 Riraie geife 791 IR
B F4
4. Answer any three : 10x3=30

Rz AT Teg 341 ¢

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

important ?
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(b)

;ﬁﬂ zfaﬁs Kp K 9% K,J Wie" F=oE0!
A N RS M K, = K, = K, 792

(b, ¢ x, T AR Bist, 7y
] '519[’ |
LGACRIGT) TPt Wi

aDI:flmz eﬂ:.e terms hydrolysis constant
and gree of hydrolysis. Find the

?@atlcal €Xpressions of these
quantities for following : 2+3+3+2=10

() An aqueous solution of a salt of
strong acid ang weak bas
©” ¢ '
oS 1% 37 e w2 e et
i
(ii) 31: iquc.ous Solution of a salt of
a ﬁ:CId and strong base.
9
| T1 4IPS O S e oo s w2l |
ii
(ii) ,:\lizosﬁ:ld.the €Xpression for pH of
olution in egcp case
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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—Cp= R.
6+4=10

oot S 1 IAFPRR IR A 8

7 B B9l aAlFel, R wreTe e Ol
aﬁi—fw,wfiaw%ﬂ’aﬁ@ﬁaﬁ@l

13631 (§ % W5 S (T AW Cp - Cp= R

Write the following reactions :

(any four) 2%x4=10

e sifesre Riew ©rl ¢

(i) Sandmeyer reaction
(RevR R

(i) Williamson’s synthesis
SR s@f©

(iii) Wittig reaction

T3 R
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(e)

(iv) Meerwein-Ponndorf-Ve_rley

reduction
FREZT-+4'T0F et Rerray
(v) Benzoin condensation
(R T
How can you prepare ? 2x5=10
e erge SRare
(i) Benzene to Benzaldehyde
@A T ol Feienize
(i) Chlorobenzene to Aniline
FIEAE I 7/ R

(tii) Phenol to Salicyla.ldehyde'

e 3 o/ oRvREERYy RS

(iv) Cumene to Pheno]

RBRA 7 o1 Ry

(v) diethylether tq ethano]

ORI R 7 oty Befen
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e and explain Le Chatelier’s
principle. Describe the effect of change

of concentration, pressure and
he equilibrium of

Stat

reaction.

- iﬁ.ﬁwﬁﬂaﬁWImW
SR @5 AP, 517 SAE ©
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