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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 ~
Jull marks for the questions.

Answer either in English or in Assamese.

1. Write the answers of the following questions :

1x7=7
o] 2] Oeg ol ¢

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

G5t $FR 701J O (199 IR To© 394 J
PG T I | SO TS i oifResy
TH?
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(@)

(iii)

(v)

v

-

The ionic product of water at 310K is

2.7 x 10714, What is the pH of neutral

water at 310K?

310K Txeels “IT Simy @ow 2.7 x 10-14
| 310K TFFers AN pH R 2'72

How does a change in temperature

affect the pH of a neutral solution ?

Gl $¥Y T pHI 847w To oASIE
@R ARTS w2

What will be value of AG when liquid

water is vaporized at 373K and 1 atm -

pressure ?

373K TF©! HqiF 1 atm Sioe @eT SNt
A7itst AR T, AGT TN W 232

What happens when acetylene is heated

in red hot iron tube at 873K
temperature ? |
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873 K Txeore Uibbizfeha (FliRe oY W23

Tl Tl FRE [ TS 272

(vi) What is the use of iodoform test?

GG _RIFIT GOl I o7 |

(vii) Complete the following reaction :

et fran RiFmcst 7o 31 ¢

CH,CH = CH,+ HBr —Ferodde , o

Answer the following questions :

oo Al ATIRY TeT 41 ¢

(a) Calculate A,H® for the reaction,

Given that,

tc_p =414.0kJmol™
0.0 =499.0kJmol™!  and
co0 = 724.0kJmol™
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2x4=8

CH, =CH, (9)* 30, (9) — 2C0, (g)+ 2H20(g);

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

(c)

a2 RIFTOR AR AH I TN Aom1 91
= @,

éc_p =414.0kJ mol ™!
£0-0 =499.0kJmol™! %
€c-0 = 724.0’0]"101_1

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

0.1MHCN @33 pHI YN 5.2| HCNT ai&
K,3 7 oo =12

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

©oTe S 91 PR «bSineeR @t
WL F 3

p-NO2C6H4OH > C6H50H > p-MeC6H4OH

(@)

How can you distinguish between 1°,

2° and 3° alcohols with th
Lucas test? © help of

Ejﬁiii =l§l$ia A 1° 2° 9% 3° U ST
b
iB:u@sasq:q (315@'2?15 asﬁal ?
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3. Answer any three of the following :
5x3=15

woR fRceiet fofabt e Tex foral 8

(a) 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

AR NE & 3@ 2 Ty SnigIPR AT
3 3 39| PR el Wiw [ 30 F90

(b) Show that : 272%2=5

oA oA
0[5 - w(3],

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

@Yedl @ 3

! . (0A ., [2A
f (a—v] =V S (EJ P

| TT A 25 I T F A5 HSRIE 7169
o AH|
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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

(R ! SAIPTR Sotgrof qt | ey 4

@ = ! OifeREr sew R o
<0 Y (T 77|

Complete the following reactions :

1x5=5
OO TR il 7 ¢
(a) O/\OH PCC
(b) @ NH,  cone. HNO,
——————— o
Oxidation
CH
(c) ©/ 3 KMnO, )
-
(d) CHiCHcHo —MoBr
H30*

(€) Rco OH LiAlH,
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(e} (i) Why Snl reaction is preferred more
than Sp2 reaction in case of

tertiary alkyl halide ? 2
SIfRER] Wadied (@FiRe Sp2 RfeaR
siffacs sw1 Rferm afs el myam
[
(i) Discuss the factors that affect Sp2

reaction. 3
Sy2 Rigas deiike 31 IRFRR
SICEIoAl <0

4. Answer any three : 10x3=30

iz fofabls O 4 ¢

‘ (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 &TF K, K, S K3 o T0E01
Gorgiein 3911 5 58 Motes k= K, = K, 730

(o> ¢ x, T AT Bist, WA Siipo! oI
TE SHX 1)

A 1T W AT 2

Define the terms hydrolysis constant
and degree of hydrolysis. Find the
mathematical expressions of these
quantities for following : 2+3+3+2=10
F & o2 wote S ofRmIvTEE
AR IS 2wt AR St g

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

B 5 W Y i wRe Wy el |

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

1 AT o1F SR FRE 76 Ty T |

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

Toq (FaqS pH I 23 I Sorgiom 31 |
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|

(c)

(@)
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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 C,- C,=R.

6+4=10

weTe B T ARPER I T4 8

g B ©iFt alifFel, R et YA o
sifzel, S 3 Biere TR e e |

63l (@ G T S (I AR Cp- Cy = R
Write the following reactions :

(any four) 2%x4=10
Rt sifebr9 R e
(i) Sandmeyer reaction
e i
(ii) williamson’s synthesis
CGEILESARMEIS
(iii) ‘Wittig reaction

@‘Bﬁﬁi e
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(iv) Meerwein-Ponndorf-Verley () State and explain Le Chatelier’s

reduction principle. Describe the effect of change
. of concentration, pressure and
[I537-9 5% ©et [Reeq temperature on the equilibrium of
reaction. '
B . .
(v) Benzoin condensation ol ol @ ik i 31| Ricrar g
RESTRE TS SRR 87 AP, Bil WS Taeeiy AiRadTT
SR I |
(e} How can you prepare ? 2x5=10
o age IRl
(i) Benzene to Benzaldehyde
@A I R/ ARG
(i) Chlorobenzene to Aniline
FIRAEH I o[ GRfew
(iii) Phenol to Salicylaldehyde
e 3 71 Rt
(ivy Cumene to Phenol
HCRE 1 7™ et
(v) diethylether to ethanol
GR2URE TR I 71 Bl
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