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BCHCT-133 : CHEMICAL ENERGETICS,
EQUILIBRIA AND FUNCTIONAL GROUP ORGANIC
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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.

Part—I (Max. Marks : 25)
(Chemical Energetics and Equilibria)

Note : Attempt any five questions from question
nos. 1to 7.

Lot-II P.T.O.



1.

(a)

(b)

(a)
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What are intensive variables ? Identify
intensive variables from the following : 2

(1) Volume

(1) Refractive Index

(111) Temperature

1 mole of an ideal gas is made to expand
from an initial volume of 2.24dm?3 to
11.2dm? at 300 K. Calculate the maximum

amount of work that can be produced in
the surroundings by this process. 3

Or

Derive a relationship between the
temperature and volume for an adiabatic
process.

Calculate the amount of heat required to
raise the temperature of 2 moles of water
by 3°C. The specific heat capacity of water

is given as 4.18 JK-1g1. 2
Or

Give mathematical expression  for
statistical definition of entropy and state
the meaning of different terms involved
in it.



(b)

(a)

(b)

(a)

(b)

[3] BCHCT-133

Derive the relationship between A, U and
A, H for reactions involving gaseous
reactants and/or products. 3
What is Spontaneity ? Give criteria for
spontaneity of a reaction in terms of
(1) entropy and (i1) Gibbs energy. 2
2 moles of Argon gas is taken in a cylinder
fitted with massless and frictionless piston

and occupies a volume of 5 dm? at 298 K.

The gas undergoes isothermal reversible

expansion to 25dm?3. If the gas behaves
1deally, calculate the molar entropy change
for the process. 3

Or
Explain the difference between enthalpy
driven and entropy driven reactions.
“Chemical equilibrium is called a dynamic
process.” Justify the statement. 2
Write the expression for equilibrium
constant, kp for the reaction :

2NO(g) + Oy(g) U 2NO,(g)

in terms of :
(1) partial pressure and

(1) mole fraction of the gaseous species 3

P.T.O.



5.

(a)

(b)

(a)

(b)

(a)
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State the limitations of Arrheniu’s theory
of acids and bases. 2

One mole each of NO,(g) and N,O,(g)

were mixed in a 1dm? flask and allowed to

equilibrate. The following equilibrium was
established : 3

2NOy(g) U Ny0,(g)
If at equilibrium the reaction mixture
contained 0.75 moles of N,0,(g), calculate
the value of equilibrium constant %, for the
reaction.
Or

Explain the effect of addition of an inert gas
on the following equilibrium reaction : 3

PCl;(g) ' PCls(g) + Cly(g)

(1) under conditions of constant pressure.

(1) under conditions of constant volume.

What are buffer solutions ? Give an
example of a basic buffer solution. 2

Define degree of hydrolysis and derive a
relationship between the degree of
hydrolysis and hydrolysis constant for
acetate ions. 3

The sulphides of group IV cations are not
precipitated in group II. Explain. 2



(b)
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How would the solubility of a sparingly
soluble salt, Mg(OH), change on

increasing the pH of the medium ? Explain.
3
Or

Calculate the pH of the following
solutions :

(i 100 cm? of 2x1073 M HCl

(i) 200 cm? of 1 x103 M NaOH
Part—II (Max. Marks : 25)

(Functional Group Organic Chemistry—I)

Note : Attempt any five questions from question

8.

(a)

(b)

nos. 8 to 14.

What is Friedel-Craft’s alkylation reaction?
Give an example. 2

Write any three limitations of Friedel-
Craft’s alkylation reactions. 3

Explain why —-NO, group is metadirecting in

electrophilic substitution reactions. Draw all

resonance structures of carbocation formed by

the attack of the electrophile on nitrobenzene to

justify your answer. 5

10. (a) Taking a suitable example, write the

mechanism of SN2 reaction. 2

P.T.O.



(b)

11. (a)

(b)

12. (a)
(b)
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How can the following conversions be
carried out ? Answer any three : 3
(1) Aniline to Chlorobenzene
(11) Iodobenzene to Biphenyl
(111) Benzene to 1-bromo-4-nitrobenzene
(iv) Ethyne to Ethanol
Why is thionyl chloride preferred for the
conversion of alcohols to alkyl chlorides ?

Write the mechanism of a reaction of
thionyl chloride with a primary alcohol. 3

Write chemical equations for the following

named reactions (any two) : 2
(1) Reimer-Tiemann reaction
(11) Gattermann and Koch formylation

(111) Rosenmund reaction

How will you prepare methoxybenzene ? 2

Write the mechanism of the reaction of a

Grignard reagent with acetone. 3

13. Write the mechanism of the following reactions

(any two) : 5

(a)
(b)
(c)

Claisen-Schmidt reaction
Perkin reaction

Benzoin condensation
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14. Complete the following reactions (any five) : 5
(1) R2C -0 @) KCN/HCI

(i) H;0"
0
[
(iii) +R—C—Cl#>
CH,

. CoH-— ONa
(v) CHCH, ~C -~ CHy —— 200
|

Br

(v} CH,CH -CH - CH, — 1%

s
| |

OH OH

CH;
(vi) U +Cl, —™

(vii) CH;CH,CH, — Br + AgCN —

P.T.O.
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o, -4, (9 ) (S, TE-r Si)
[FAa gl
feww=r, 2020

ot T ST -133 : TEEtER AR, W
3R rfieeTshta g wEfeh TETaT—I

ggg ;2 U2 fIFad 3F ¢ 50

2 : () UG- H T 90 B
(i) B hl A 9N H ISW T STT-3TAT
SR gfmett § @ T A SW
gaehel W TN STIRHIG, UIGHHH
FIE 3R 9F 1 AW AE-GF faAfEy|

(iii) Tk Y99 o 3Tk IHh WEH feu U 2|

arT-I( 3Tfererad 3fah : 25)
(TEEfTeR aArfSient oA | )
FZ: 9 H o1-7 § 9 5 @ wH % SW
s
1. (%) SAfo&iRicnss =X 1 8id &7 fefataa =/
¥ 9 Afawacre =X qgeny 2



(@)

()

[9] BCHCT-133

(i) SAad
(i) STIacIh
(iii) TIHE

T died el 19 300 K W 2.24dm3
&% ARMYYR 3mFaT 9 11.2 dm? 9 q9iRd
2 o s ?1 29 Usg g ufEw o

3= TR ST Wehd A STfehdH hTd

qiiehferd shifeld| 3
g4t

fordt Tgioq TohH & faw 99 den f&EaH

% d9 "y Fea Hitg

2 O Sd % a9 @l 3°C 9@M @ fou

AT ST i AET b1 YRehal hiTSq|

(e ® : wia w1 fafyme o enfar =

4.18 JK-1g71)| 2
g4t

Tt ® wifersm aiam % fag

Tt et fafeae qean 39w fafa= oe

% 7 JaEy|
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T sifadenl  stere/den Qe el
sifafshan & fa@ A U den1 A, H & &9
Ty Fcq= IS 3
@ gafddl w0 st 27 Tt sifafewan =1
Wa:gdafaar & faw (@) Tt qen
(i) firest o & 9 § gUse FaRul 2
e T ® 2 Aol H 298 K W TH

TAH ed o wuUr ed fUeT 9

focier o foam won, W&l soeT  oTadH
5dm3 ol ¥ H 25 dm?® qH FHAM
STHATE JER Fal € Ak W eneef T
SRR T €, A W % fau Hier

T2t Radd gferfard sifsa|

gar
Tl Hulfad  den Ui et
Afafsraial & =9 R w1 s
HifsT 3




4.

()

(@)

()

(@)
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‘qEEfTR T Sl Tde YeH ded ol

FHeA &1 gfie Hifeu) 2

ffafaa sifafean & fau - 3
2NO (g) + O5(g) 0 2NOy(g)

(i) T3 <=

(i) Tefrg TSt & A e
% ®9 H e feniw, b, & foq oisw
fafem)

3Tl o IRl hi STEIEE 3 ehogqT hi
S FaEu| 2

NO,(g) 3N N,O,(g) & TH-TH Hic

1dm3 &% vk ¥ Tt 399 3 9

Toifd B o S @ 3
2NO,(g) 0 N,yO,(2)

If] = WAl fasm ¥ NL,0,(9)

F 0.75 A 3uferm & @ efufsam &

P.T.O.
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fou g feemisr, k, 1 AF UReRfod
CAIEI

gar

fr=fafead am - 3
PCl;(g) O PCls(g) + Cly(g)

(i) e T &t srerEen

(ii) TeeR 3T Rt 31ereen

¥ oIfpa T & foam & yaE & e

Edlsy

Sy gt faema @ B 2?2 T

R 39 gfaul oo o1 Sqmm

RUEL 2

STl STYEeAieh ol URWfyd  hifse qen

HRe 3l & fau Soi-q9eeis 9 <o

sque feid & d9 W9y FoH
AL 3



7.
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(%) ¥ IV & oFA & Gohge 998 11 %

(@)

T &% IR Fefad T T 71 e
EAISIY 2
wegq % pH I dgH W #Fed  faor

@, Mg (OH), i foc@ar feg UsR

gurfad g ? SARE Shifsg| 3

gar

ffafea faoaai = faw pH 9=

(i) 2x103M HC1 3T 100 cm?3 faera
(i) 1x103M NaOH T 200 cm3 faera

WRT—II( 3Tfreha™ 37eh : 25)

( TR AHE T Teh &A1)

FZ: U G 8-14 § U fHdl o'y g & SW
IS
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8. (®) WieA-heH Ufehatetol Afafshan

?? TF 3L S| 2
(@) wiea-hyed Ufehaao & fomal a7
femet = fafen) 3

9. TUIRU f& Iolagieel gfawearom sifafseneti o
“NO, "9 # HeIfsncas Bl g W™

TARAEE! & AR Y T KEAEA
q9Ifad ST |l g 39 STR i 3

IR 5

10. (%) SUgH ST W S, AafRAr W

foranfafy fafau) 2
(@) Fefafad =1 #9 ®U=Rd % Thd 87
forl a7 o1 S| e ¢ 3

G) U ¥ FRE=iA

(i) AASESE 9 AEHi

(iii) ST 9 1-SH-4-ATSZe=i

(iv) 39139 W AT
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11. (%) Ucwhigicl & Ufehd FARES] & ®Iaon
¥ UEia FES i JHEdl & Sl
27 UEife FAREE R WOfAE TehrEid
% WY Al w1 foranfafy fafea 3
(@) feafafaa fufeaet = fou womaf
TR fafan (+E 37 . 2
() TER-IHE st
(ii) TEHM-hIE HIFHATHT

(i) T Sfafopan

12. (%) 319 Heffedt a9 g F? 2
(@) e & Wy W=ER sfasds &
Afgfean =t franfafy fafau) 3
13. frfafea  eifafwarst &t feanfafy  fafax
(% 7 : 5
(%) FeisA-Toae sifafeman
(@) dfehd eAffshan
(M) S W

P.T.O.
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14. Freefan sfufwmel &1 o Fiw (FE 79) -

i R,C =0 OKCNVHC

(ii) H;0*
(i1) @ MeOH/H,0"
0
Il
(iii) +R-C-Cl—20
CH,

|
i CoH;— ONa .
(IV) CH3CH2 —C - CH3 CoH;OH 4
|

Br

(vy CHyCH -CH - CH; — 1%

—
| I

OH OH

CH;
vi) @/ cal,

(vi) CHZCH,CH, — Br + AgCN —
BCHCT-133
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