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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
ol el Teq Tl 8

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

5! ©FE 701J Siot (T 9 FoTe 394 J

B TN T | THGR T [ offieds
e
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(i) The ionic product of water at 310K is

e Tey SR [ ke We
2.7 x 10-14. What is the pH of neutral ol
water at 310K? ; r (vi) What is the use of iodoform test?
310 K Tee0l® 2N SIE IR @ 2.7 x 10714 G T AIFR OB IR B

77| 310K Ter® AME pH BN 232

(vii) Complete the following reaction :
wore fiml RfGst s =i ¢

affect the pH of a neutral solution? CH,CH = CH ,+ HBr Peroxide . o

(iii) How does a change in temperature

@51 oM ¥ pHI 87S TOR YSIE
(@ RTe S ? 2. Answer the following questions : 2x4=8

weTe WAl SRS Ted T4 2
(iv) What will be value of AG when liquid
water is vaporized at 373K and 1 atm (a) Calculate AH" for the reaction,

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

373K Txeel OiF 1 atm biAe et ot Given that,

W W@; AGQWWQ’Q? Ec_H =414-0kxjm01_1

0-0 = 499.0kJmol™  and

(v) What happens when acetylene is heated
Ec_o = 724.0kJmol™

in red hot iron tube at 873K
temperature ? _ CH, = CH, (g)+30,(g) — 2C0,(g)+2H,0(9);
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3 RITAEE AR AH T FH R T4
=g, ¥,

fo_py =414.0kJmol™
o0 = 499.0kJmol™! W%
fc_o = 724.0kJmol™!

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

0.1 MHCN %1 pHI 9H 5.2| HCNF AW
K3 N e e

¢) Explain why the acidity of the given
3
phenols are in the following order :

TS Srad 91 FerTed «fbCReIeR SOl
[ 48
p“N02C6H4OH > CﬁHSOH > p-MeC6H4OH

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

IR SIHE AZTS 1°, 2° ST 3° TN
BAGT (@ P12
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Answer any three of the following :
5x3=15

oo fareicen fofant ek Tes ol ¢

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

example. Define buffer capacity.
142+2=5

1R T e 6 e 2 oy Snigaeiz TS
Tl 30 <991 | QP wEe! W & a9 T4

(b) Show that : 2Yex2=5

A (8A
(i) [BV)T =-V and (i) (-5;)‘/ =l

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

et (T 3

0A 0A
0 (%), =~V = (Z) --s

TS A T T ToW O 51 HEEIE AR
1<f 5 |
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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=5

(@2 A THRRemE BergloM a1 | T
@ (T 0! SirhifeRe geE a9 S
<5l o (7 T

Complete the following reactions :

1x5=5
were WA w7l T4 ¢
(a) OH pcc "
e e B
NHz  Conc. HNO,
(b) T ey
Oxidation
oy Y e
RiMgBr A
(d) CH3CH,CHO i
. Ha0*
LiAIH,
() RCOOH AT
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4.
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(e)

Answer any three :

(i) Why Sn1 reaction is preferred more
than Sy2 reaction in case of
tertiary alkyl halide ? 2

DS siiee (TEmere Sy2 RiEm
Afeers Sv1 RferaR &fe Ffemmer ear
f&xe

(ii) Discuss the factors that affect Sp2

reaction. 2

Sy2 i geiite a1 SR
TG 1 |

10x3=30

Rt fofHeq Tes o ¢

(@)

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 ?

Contd.




(b)

S &7 K, K, O K, I TGS HH0!
Torgiom 321 | 76 56 FATE K, = Ko = K, T2
(p, ¢ T x, TCI SRS 5ivl, T TSt Wi
s SHige 1) ‘

ARG &< 50 ey e

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

- e & gen e were S 91 AR

A SIS 2 it Sfeneal 2

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

G @5 I g T TR et T |

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

T 45T =% S 1T 76T T 1 |

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

Toq (Fa© pH 3 2 I ToigioH <1 |
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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

©ETe G Tl IR R F4 ¢

T GOIF wiv aifZel, B SFee WA ©le
aifeel, =i 51 5ioe TAR Siof gifze

(T3 (A 93 N'e ol (F AW C,, - C,= R

Write the following reactions :
(any four) 2%x4=10
ficrea sifabrq e o ¢

(i) Sandmeyer reaction
A IS RS

(ii) Williamson’s synthesis
RN Ao

(i) Wittig reaction
©2foer it
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(iv) Meerwein-Ponndorf-Verley
reduction

FRGEZN-/TC% @icel [ed
(v) Benzoin condensation
(FTCTRR TS
() How can you prepare ?

o ews FRal?

(i) Benzene to Benzaldehyde

@S 9 o9 (@EEIeR 2%

(ii) Chlorobenzene to Aniline

FLEARH T *[ R

(iij) Phenol to Salicylaldehyde

2x5=10

e 3 5191 (GRPIRErEeRRE

(iv) Cumene to Phenol

FORM 3 o[ Bere

(v) diethylether to ethanol
©i2323+ AR T o[ U
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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.

N oeRER @ TR e w1 R Sy
T G5TS NG, BiY T THee ARG
Zrer 390 T4 |
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