No. of Printed Pages : 16 BCHCT-133

B. SC. (GENERAL) (BSCG)
Term-End Examination
June, 2024

BCHCT-133 : CHEMICAL ENERGETICS,
EQUILIBRIA AND FUNCTIONAL GROUP
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Time : 2 Hours Maximum Marks : 50

Note : (i) This question paper contains two Parts.

(it) Students are required to answer both the
two Parts in two separate answer books.
Write your Enrolment number, course
code and part title clearly on each of the

two answer books.

(iti) Marks are indicated against each

question.

P.T.O.
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Part—A (Marks : 25)

(Chemical Energetics and Equilibria)

Note : Attempt any five questions from Question

1.

(a)

(b)

(a)

Nos. 1to 7.

What are intensive variables ? Which of

the following is not an intensive variable ?
2

(1) Energy

(1) Density

1 mole of an ideal gas is allowed to expand

reversibly at constant temperature of 25°C

from a volume of 10 dm3 to 20 dm?.

Calculate the maximum amount of work

done by the gas on the surroundings. 3

Give thermodynamic definition of entropy.
Write the general expression for the
entropy change for a process involving
reversible isothermal expansion of an ideal

gas. 2



(b)

(a)

(b)

(a)
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The reaction of cyanamide NH,CN(s) with

oxygen was carried out in a bomb

calorimeter and AU was found to be —742.7
kd mol-! at 298 K. Calculate the enthalpy

change for the reaction at 298 K : 3
NH,CN(s) + 202 (g) >
Ny (g)+CO(g) + H,O)

What is Spontaneity ? Give criteria for

spontaneity of a reaction in terms of : 2
(1) Entropy

(1) Gibbs energy

The molar enthalpy of fusion of a

monoatomic noble gas is found to be 1.3 kd
mol~1. If the melting point of the gas is
—190°C, calculate the molar entropy of

fusion of the gas. 3

For the following reaction : 2
2NO(g) + O4(g) = 2NOy(g)

write the expression for equilibrium
constant in the terms of :
(1) partial pressure

(11) concentration

P.T.O.



(b)

(a)
(b)

(a)

(b)
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In the equilibrium mixture of three ideal

gases A, B, C: 3
A(g) = B(g) + C(g)

obtained by dissociation of A to the extent
of 20% at a total pressure of 1.0 atm.
Calculate the partial pressures of A, B
and C.

State Le-Chatelier’s principle. 2

For the following equilibrium : 3
H,(g) +I,(g) + 53kd = 2HI(g)

predict the direction of shift of equilibrium

for

(1) decrease in temperature

(11) 1increase in pressure

(i11) removal of HI

What are buffer solutions ? Give an

example. 2

Calculate the degree of ionisation and the
pH of a 0.1 M aqueous solution of acetic
acid at 298 K. 3

[Given : K, (CH;COOH) =1.8 x 107" at 298 K]



7.

(a)

(b)
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What would be the nature (acidic/basic/
neutral) of an aqueous solution of
(1) NH,NO, (i) CH;COONa ? 2
Give reasons (qualitative).

Sodium benzoate is used as a food
preservative. Calculate the pH of 0.01 M
aqueous solution of sodium benzoate at
298 K. [Given pKa (benzoic acid) = 4.18] 3

Part—B (Marks : 25)

(Functional Group Organic Chemistry—I)

Note : Attempt any five questions from Question

8.

Nos. 8 to 14.

(a) Complete the following and give the

specific name of each reaction : 3

. Anhyd.
@ @ +CH,CH,Cl—d_,
OH

(i) @ +CHCl,; + NaOH——>

NIH;

(i) +NaNO, + HCl—5¢

P.T.O.



(b)
9. (a)
(b)
10. (a)
(b)
11. (a)
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Name the enzyme and its natural source

which converts glucose to ethanol. 3
Why do tertiary alcohols undergo SN1 and
primary alcohols by SN2 mechanisms ?
Explain with a suitable example in each
case. 4
Give two important uses of Bakelite. 1
Explain why ?

(1) Benzene is aromatic in nature. 2

(11) Benzene undergoes electrophilic

substitution reactions. 2

How is benzene converted to acetophenone ?

1

Give IUPAC and common names of the

following : 2
(1) CH,=CH-CH,CI

CH,
|
(i) CH,-C-Cl
|
CH,4
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(b) Why does p-chlorotoluene give a mixture of
p-amino and m-aminotoluene on reaction
with sodamide ? Write the reaction and the

name of intermediate formed. 3

12. Write short notes on any two of the following :
2x2-=5
(i) Aldol condensation
(i1) Crown ethers
(i11) Saytzeff’s rule
13. (a) How is the presence of a XC=0 group in
aldehydes and ketone detected in the lab ?
2

(b) Which of the following will give iodoform

test ? 1
(i) CH30H

(i) CH3CH,CHO

(iii) CH5COCH,CH,

P.T.O.
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(c) Which is most acidic and why ? 2

OH

(1)
CHj;
OH

(ii)
NO,
OH

(iii)
Cl

14. (a) Discuss in detail the mechanism of
conversion of benzene to nitrobenzene. 3
(b) Why do aldehydes and ketones undergo

nucleophilic addition reactions ? Explain

with an example. 2
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HT—%h (3 : 25)

(TrETEfIeR Sitfient ofit wm=r)

FAT: I E 1 9 7 d% fEEl wer ul ® SW
S|

1.

(%)

(@)

(%)

Aferdrier® =X F e 87 freAfafed o
¥ HH-T R ATIRHR R T 7 2 2
(i) i

(ii) =

Ayl T F TH AT H 25°C & feR
a9 W 10 dm? ¥ 20 dm? % 3T Th
SHATE &9 ¥ wEIRd BF fRan mm g
g ey W feu S ot sifiehan &

&1 IR hifsu| 3

T2idt i ST aRyamen {fSa s
el T ® A YER A YeH o

T2 afedd & fau e fafaw) 2




(@)

()

(@)
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HEAMEE NHoCN(s) &1 SAferdisH 719 &
oo AfafeEar &1 aH-saadt o e
T 298 K W 39 UhH & fau AU &1

M —742.7 kJ mol-! U™ RN 3TH
Afgferar = fau 298 K W AH &1 #F

qRehfad HIfST 3

NH,CN(s) + 202 (g) >
Ny(g)+CO(g)+H,0(1)

A yafdar = Bl © 2 fer sifufwen
&1 d: yafdar = fau fafafad & w9

T HUeUs Fdqsy 2
(i) TrErd

(i) firest st

T Tohel THI A T A Here

1 e’ Tl &1 9 1.3 kJ mol-L T
T AfE NG H TR —190°C 7, a1 19
1 HelIT i HioR Tdt 1 HH YR ad
EdiEIy 3

P.T.O.
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() f=fafRaa safafean . 2

(@)

()

(@)

2NO(g) + Oy(g) = 2NOy(g)
% fou g felis & 25w &l o
() 33Tk <
(i) HTS
% ¥ °§ fafau
1.0 atm. % %A <€ W A ey AG
ABdC & 9= fago & 19 A &
20% fors g ura feran o 3
A(g) = B(g) + C(2)
T A, B dm C & ¥ @
qfiehferd =it
T-3Mafed &1 2 daE| 2

frefafea s sfafean . 3
H,(g) +15(g) + 53kd = 2HI(g)

& fau frafafea aftfeafet o 9 =i

feen o dfteds o1 qaigAe @ meT

() 99 H HH

(i) I@ H T

(i) HI T fenmet




(%)

(@)

()

(@)
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39 wieel foee 1 g € 2 9 T

SHEUBHIS 1Y 2

298 K T THifeHh 37 & 0.1 M fao=d &

fau & w1 WEm SR pH w1 O

~

qRehfad hifSTq| 3

[feam & : 208K W K,(CH;COOH) =

1.8x107°]
freafafaa & o fooedl =1 w&3fa

(ST, R Teren 3SEA) N BAT ?
(i) NH,NO,
(i) CH,COONa

IO ([OMcH ) Sy

gifegw dSiue 1 @™ 9f e & ®9 °

ST TR S ?1 298 K WX difedd

SSUe & 0.01M ity faera & faw pH

&1 AM URehfad it 3

[fean T 2 : pKa (S8 o) =4.18]

P.T.O.
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-9 (31 : 25)

( IR g hEeh TETT—I )
T : WA G 8 ¥ 14 T fhel grer woAl & IW Ul
8. () FreAfera sfafwast @ ol it ek
g Afaferan o1 fafere am s @ 3

@) @ +CH4CH,Cl —2avd:

AICI,
OH

(i) +CHCl, + NaOH——>
NH;

(iii) +NaNO, + HC1— ¢,

(@) 39 TSEH 1 9 FasC S ToehiS ol
e o oEedl © 3R SEehl Wihiaeh Hid
AT 2
9. (%) s Ueehlgiad I SeAERIEIR AR
meAfE TehiEia S, fafafy 1 ST
1 T 1 Ueh-Ueh SIEW ¥ THLAEU 4
(@) dhellze & 1 ygE 39 sy 1
10. (%) GHSET, i ?
(i) S 1 e WHfEE ) 2
(i) SIS SolaeiAerel  wfaeemus  ifafsan
@ & 2
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(@) SS9 ® THEwHE § &9 ®udrd

F4T ? 1
11. (%) T=fafEd & IUPAC M &R yafed =M
SIS 2

CH,

|
(i) CH, - C —Cl
|
CH,
(@) p-FANRIET deaEes ¥ Afafean |
m-THHAIAET iR p-THiARieE &1 fago
=i 3t T 2 tfufea #1 fafae ok s

el HeFadt o1 ™ e 3
12. frefafed & @ fosl @ w G fewforr
fafew : 2x25=5
(i) Ueeia e
(i) 3T W

2 o
(i) Y% w1 fem

13. (%) yAmEmen § UfeesEe R ®ieM XC=0

g hl HY TedHT ? 2

P.T.O.
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(@) Frefafad § ¥ SH-91 Eewd qheqo
M ? 1
(i) CH4OH
(i) CH4CH,CHO
(iii) CH5COCH,CHj

(1) Frefafed § 9 wH-w stfiead sl @
AR Eml ? 2

@

CHj;

i
NO,

OH

aio ©

14. (%) N = TEgieisi4 o ®UidRka &F
stfuaferan &t fowar o foparfafy o1 9ol

it 3

(@) Ufeeers R #H12H & TIHEE Gehotd
afufsren <uid € 2 fodhl W SEw 9
Zreiciisiy 2
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