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BCHCT-133 : CHEMICAL ENERGETICS,
EQUILIBRIA AND FUNCTIONAL GROUP ORGANIC
CHEMISTRY—I

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—I (Marks : 25)

(Chemical Energetics and Equilibria)

Note : Attempt any five questions from question

1.

(a)

(b)

(a)

nos. 1 to 7.

What are State Functions ? Give any two
examples of thermodynamic properties

that are state functions. 2
Or

Define heterogeneous system giving an

example.

Calculate the amount of heat required to
increase the temperature of 2.00 moles of
krypton from a temperature of 100 K to
500 K'in : 3

(i) an isobaric process, and

(i1) an isochoric process

Given: C, = 1247 JKlmol! and

v,m

C,n = 20.78 JK1 mol 1.

State Hess” law of constant heat

summation and give its significance. 2
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(b) Predict the enthalpy change for the

following reaction : 3

H H
|
H-C-C=CH, —5

|
H

H H H

I
H-C-C-C-Br

I

H H H

You may use the following values of bond

enthalpies :
Bond enthalpy
Bond
(kJ mol-1)

c-C 347
C=C 620
C-H 415.9
C—-Br 234
H-Br 366.1

P.T.O.



(a)

(b)

(a)

(b)

[4] BCHCT-133

Give any two statements of the second law

of thermodynamics. 2
Or
What is residual entropy ? What kind of

systems show residual entropy ?

One mole of an ideal gas taken in a
cylinder filled with massless and friction-
less piston and occupies a volume of 1 dm3
at 400 K. The gas is isothermally and
reversibly expanded to five times its initial
volume. Calculate the entropy change for

the process. 3

State Le-Chatelier’s principle. 2
Or

Derive the relation between Kp and K¢ for

the following reaction :

Ss +0, g =50, g

The change in heat capacity at constant
pressure for a reaction is found to be
85.7 JK-! mol-! and is observed to be
independent of temperature. If the value of
ArH® at 298 K 1s — 35.1 kdJ mol,
calculate the value of Ar H° at 375 K. 3



5.

(a)

(b)

(a)
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What is standard state Gibbs energy ?
What is its significance for an equilibrium

reaction ? 2
Or

Write the reaction between NHs and H20
and identify the conjugate acid-base pairs
In it.

Calculate the value of equilibrium

constant, Kp for the following reaction at

1000 K : 3
2850, g +0y g =2505 g
Given :

p802 = 3.42 x 104Pa
Po, = 3.13x10*Pa

and pSO3 = 3.58 x 1O4Pa

Why are the successive 1onization
constants for polyprotic acids smaller and

smaller ? 2

P.T.O.
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(b) Define salt hydrolysis and calculate the

(a)

(b)

degree of hydrolysis of acetate ions in
0.01 M aqueous solution of sodium acetate

at 298 K. 3
[Given : Ko (CH3COOH) = 1.8 x 105 at
298 K]

Or
Arrange ammonia, bromamine and

methylamine in increasing order of their

basicities giving reasons.

What would be the nature
(acidic/basic/neutral) of an  aqueous

solution of : 2
(1) NH4NO3

(i) CHsCOONa ?

Give reasons (qualitative).

Define solubility product constant and
derive an expression for the solubility
product constant for a sparingly soluble

salt of MA type having a solubility of S mol
dm-3. 3
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Part—II (Marks : 25)

(Functional Group Organic Chemistry—I)

Note : Attempt any five questions from question

nos. 8 to 14.

8. (a) What is Wurtz-Fittig reaction ? How would
you prepare ethylbenzene from

bromobenzene by this reaction ? 2
(b) Complete any three of the following

reactions : 3
OH
Distillation
MgBr

(i) + CHyCH,CH,Br — %%,
ether

(iii) @ + CH4CH,Cl — 2%

CHO

|
25% HCl

P.T.O.



9.

10.

11.
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Explain  the mechanism of aromatic
electrophilic substitution reaction with the help

of a suitable example. 5

Nitration of phenol gives o-nitrophenol and
p-nitrophenol whereas the nitration of
nitrobenzene predominantly gives

m-dinitrobenzene. Explain. 5
(a) What are ortho- and para-directing
deactivators ? Give an example. 2
(b) How can the following conversions be
carried out ? Answer any three giving
equations : 3
(1) Benzene to cyclohexane
(11) Methylbenzene to m-bromobenzoic
acid
(111) Iodobenzene to Biphenyl

(iv) Ethylbenzene to 1-chloro-1-

phenylethane
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12. Give the mechanisms involved in any two of the

following reactions : 5

(i) Bromoropane — propanol

(1) 2-chloro-2-methylpropane — 2-methyl-2-
propanol

(111) 2-bromo-2-methylpropane — 2-methyl-
propene

13. Give the chemical equations for any five of the

following reactions : 1x5=5

(1) Pinacol-Pinacolone rearrangement

(i1) Schotten Bauman reaction

(i11) Reimer-Tiemann reaction

(1v) Wittig reaction

(v) Aldol condensation

(vi) Claisen-Schmidt reaction

(vil) Mannich reaction

P.T.O.
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14. Complete any five of the following reactions :

1x5=5
CH,
| .
: o= () BoHg N
®  CHg -C = CHy —&5 6 Noom
SO3zH
3 () NaOH/573K .
(1) () H'/H,0

7

O
(iid) // \ (i) NaCN

(i) H, O
H3C
Q)
|
C-CHj3
i) +Br, CHyCOOH

0
|

C
@ ©/ NCl H,/Pd+Baso,
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CHO

(vi) + CH, COOH , —Pyidine

.. 0) +
(vi) (:E CH;OW/H;0"

P.T.O.
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BCHCT-133
S, TE-Ht, (WE=T) (S, Te-t St )
AT T
S, 2022

ot 8 TeL .3 .-133 . TR 3itfSient, A
3T ARSI AUE HrafTeh TETEA—I

gag : 2 gU2 STfeHad 37 : 50

TS : (1) T UG- & I 9 B

(ii) B I A 9N F SW T AT ST
SR gl # | ® Sl SW
JRARsT W AT ARHIG, TIEIRH

FIe 3 9N 1 Mk AH-Trw fafau)

(iii) Y% YT H 3k IGH @A K MU
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11 (31&h : 25)

(TrETEfTeR BifSie 3f wr=)

T : 999 E 1-7 § 9 fR= glier 9w & I
KIEL

1.

(F) e el 91 A € 7 FOHANIGeRTE T

(@)

® I3 AT ITEW A SN T el

T 2 2
argan

3R Id gU fawAnT dF w1 uRenfya

i)

frafafen offefml o fFel Tw =

2.00 Hicll & d99H &1 100K ¥ 500K

Th dgM & U STavdsh H5 i AN

&1 IR HifsT 3

P.T.O.
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() EHSE WhH, 3R

(i) FHIIAHS ThH
(fem ™ 2 : C,,,= 20.78 JK!mol !

A C, , = 12.47 JK 1 mol ™)l

2. (F) 39 & TR I Hahow & =8 =1

3o HITST 9T SHhT Hecd aaiEstl 2

(@) Frefafaa sifafen # o woen aftedH

1 YAHA <ET 3
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frefafead 9y wofewi &1 ST FIfT

gy T
3y
kd mol—!

C-C 347
C=C 620
C-H 415.9
C—Br 234

H - Br 366.1

3. (%) SwMaRl & fgda fw & f&=l @
GhHUA hl FdEU 2
3eran
AT T #= et € ? e yeR &%
frepmr srafere Tpidt <wid € 2
(@) T& Hid &y T H 400K W Th
FAAMRIEd 9 wWURfed fed e faeiet

o foran T SEl T9eRT ™A 1dm3 ol

P.T.O.



4. ()

(@)
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N9 *l GEAW 9 SHHUE YER g

ARF A & U T d%  FEd

o (o

fran 0 | 39 YHH & T T2 gfedd

! TRehrfed wifsu) 3
A-vMafere & 99 & sy 2
3TET

frefeafaa sifafear & fow K, den K,

% o= FaY T FA- HiS

Ss +0y g =80, g
T Affew @ fau fer It W
Foua # 0 gfRead @ A
85.7 JK1mol~! UMET TR AT IE AIHM
W ARk T wwar ?1 AR 298K W
ArHe &1 WM -35.1kJ moll ®, d

~

375K W ArH° 1 UM Ufehidd hifSq|

3
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5. (%) AF® saeern fieq oo o1 et ¢ 7 U

gy sifuferan & fou sge 1 Hgc © ?

2
At

NH; @@ H,0 & = aifufean fafag
M I9H G - el Wl
Rl
(@) ffafea sfafsear & faw 1000K
g fee, K, @1 "W ufekferd
ST 3
280, g +0, g =290, g
feon T 2
Pgo, = 342 x10%Pa

po, = 3.13x10*Pa

dM pgo, = 3.58 x 10*Pa

P.T.O.
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6. (W) UL Tl & SAIhiHS I e

FT A HH F ol ol © 2 2

(@) a9 SeArgeed i giefod sifse qen
difesm tHide & 0.01M Siefia foerm |
Tdee Al & faw Sol-sTasedis
A gfhfera sifsml
[feem T © K, (CH;COOH)
~1.8x107%, 298 K]

Tgar
HROT A gL STHITA,  SEEE  qef
AfYSUHE 1 37! AR&HEA & dgd A
H fafeu) 3
7. (®) Fefafaa = oa fooad &1 ge&fd

( 3T/ TR 1A/ ) & 8RN 2 2

(i) NH4NO3
(ii) CHsCOONa

0T (T[OTcHSh ) ddrsT|
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(@) faooa PAwa Remied & aRwifia

HIFST a9 Smol dm=3 fociaar s MA

YR & 37 faog @au & fau faoaa

U feerieh 1 =S Ha— HifaUl

3

WRT-II (3 : 25)
( ATTGTRIT THE HTETR WEA-1 )
W WA H 8-14 ° ¥ R wier WA % IW
SIS

8. (%) ge-fwfen atfufseen =0 2t € 2 =W

AfYfRan g o9 FHESia § T S

fohd JhR 9T H ? 2

P.T.O.
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(@) frafafea § 9 fe=sl a0 sifufsmenet =t

Tﬁ hifSIT : 3
OH
@) +7n — =
KISEE]
MgBr
(ii) + CH4CH,CH,Br %
N
(iii) @ + CH4CH,Cl — 2%
CHO

|
(IV) Zn/Hg
25% HCl

9. SUgH SSEWI  gN  ToggiMEedl  ulHfew

yfqeemus  srfufsranst =t franfafyr =) =men
EAIS 1 5
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10. BFT & AR " o-TEIBHAG  qel

p -EIEHA U Bl € Siefeh RS %

AEZIHIOT G G&Ad: m -STEASZa-S4 9T gl

21 =R FHIfU 5

11. (%) sl o Yu-Fremes fferas = 2d
T ? Tw 3R ey 2

o [N

(@) fafafaa ®aaon & fed yer fe=n s

gehdal ¢ ? frl 9 &1 s Afse ;3

() =i U e

(i) HfUEa=E 9 m-_SHe~IES 3T

(iii) STATSE=IT ¥ dEhAA

(iv) Tere=ia ¥ 1-Fa-1-%Temes

P.T.O.
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2. feafafeas & 9 fosi v fafeaen =t
foranfafyr sy . 5

() SHI9YT > oA
(i) 2-FAR-2-UfeHT — 2-Afe-2-roHTd
(iii) 2-SMA-2-Afed" - 2-AferaaE

13. frefafed & 9 fol utar Tfa sifafwanstt =

foTq Temafe S fafau 1x5=5

() TreRa-fEmeReE gAfd=ma

(i) TMEA-aRHME TR
(iii) YR-IHA tf4feran
(iv) fafan sifsfsran

(v) TeeTel Fer

(vi) FeroH-Tme stfafewan
(vii) Hites  Stf4feran
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14, Frafafem # & fret ofer afwfeanst @1 oof

FfT 1x5=5
CH,
(i) CHj —(|3 = CH, (D) }(112)022/11{\16310H
SO3H
@ (i) NaOH/573 K

(i) H* /Hy0

O
(i ) / \ (i) NaCN

7

(i) H,O
HsC
@)
Il
C—-CHs
i) + Br, CHzCOOH
O
Il
(O
& 4 Cl H,/Pd+BaSO,

P.T.O.
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CHO

(vi) + CH, COOH , —™

+
(vi) O  CH;OH/H,0

BCHCT-133



