No. of Printed Pages : 24 BCHCT-133

B. SC. (GENERAL) /
B. SC. (MULTIDISCIPLINARY)
(BSCG/BSCM)

Term-End Examination
December, 2025

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
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Part—A (Marks : 25)

(Chemical Energetics and Equilibria)

Note : Attempt any five questions from Question

Nos. 1to7.

1. (a) What are intensive variables ? Identify
intensive variables from the following
properties : 2
(1) Volume
(1) Refractive index
(111) Temperature

(b) Derive a relationship between the
temperature and volume for an
adiabatic process. 3

2. (a) Show that the heat absorbed by a
system at constant volume is equal to
increase in internal energy of the

system. 2
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(b) The reaction of cyanamide, NH2CN(s)

with dioxygen was carried out in a

bomb calorimeter, and AU was found to
be — 742.7 kJ mol~! at 298 K. Calculate

the enthalpy change for the reaction at

298K : 3

NH,CN() + 5 0(8) = Ny(@) + COp(®
+ HoO()

3. (a) What are spontaneous reactions ? Give
criteria for spontaneity of a reaction in
terms of (1) entropy, and (@ii) Gibbs
energy. 2

(b) The enthalpy change for the following

reaction 1s determined to be 131.28 kdJ
mol~—! at 298 K :
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C(graphite) T H2O(g) = CO(g) + Hy(g)
Calculate the enthalpy change for the
reaction at 100°C. The Cp° (JK~1 mol™})
values are given as :

C(graphite) =8.53,: HQO(g) = 33.58;

CO(g) = 29.12; Ha(g) = 28.82.

Assume the heat capacity values
to be temperature independent in the
range. 3
4. (a) Write an equilibrium constant
expression for each of the following

chemical reactions : 2

(» 4NO2(g) + O2(g) + 2H20(g) =

4HNO3(g)

(i1) CHa(g) + H20(g) = CO(g) + 3H2(g)
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(b) Calculate the equilibrium constant Kp

and K¢ for the reaction :

COg) + %Oz (&) = COy(g)

Given that the partial pressure of
various gases at equilibrium in a vessel

at 3000 K are : 3

Pco=0.4 atm., PCOQ = 0.6 atm.,

Poy = 0.2 atm.

5. (a) Define chemical potential and give its
significance. 2

(b) At a pressure of 1 bar, water undergoes
fusion at 273.1 K. Write the equation

for the process. Calculate the entropy

of fusion of water if the molar

enthalpy of fusion of water is found to
be 6.02 kJ mol1. 3
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(@)

(b)

(a)
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In the following reactions, label each
species as an acid or a base. Also,
1dentify the conjugate and acid-base

pairs in these reactions : 2
(i) HSOj(aq)+ NHz(aq) = SO3 (aq)
+ NH} (aq)
(ii) HPO} ™ (aq)+ NHJ (aq) = HyPOj (aq)
+ NH3(aq)

Calculate the degree of hydrolysis of
0.1 M aqueous solution of sodium

acetate at 298 K. Given : 3

Kq(CH3COOH) = 1.8 x 102,

What is common ion effect ? Explain

with the help of a suitable example. 2
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(b) For PbClg, ksp = 3.2 X 1072, Determine

the maximum amount of PbCl2 (in g)

that will dissolve in 250 cm? of water at

25°C. 3

Given : Molar mass of PbCl2 = 278 g/mol

Part—B (Marks : 25)

(Functional Group Organic Chemistry—I)

Note : Attempt any five questions from Question

Nos. 8 to 14.

8. (a) Give IUPAC and common name of

CeH5CH,CI. 1

B-1838/BCHCT-133 P.T.O.



[8] BCHCT-133

(b) State Huckel’s rule. Which of the

following is aromatic ? 2
O U
+

(¢c) What are electrophiles ? Give the
structures of two electrophiles. 2

9. (a) Explain why t-butyl alcohol undergoes

elimination reaction by E1 and n-butyl

alcohol by E2 mechanism. 4

(b) Give two examples of o-, p-directing
groups 1n  electrophilic  aromatic
substitution reaction. 1

10. Complete any five of the following

reactions : 5

+ —
(i) CgHs;N2Cl "Ivj—;g%
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.\ CHy— CHy + HOOC COOH
(11) | |

OH OH

Polymerisation

H,/Pd

(iii) RCOCI —¢ 2

. _ (1) NHoNHg2 . HC1
(lV) CGH5 COCH3 (i) Base >

CH,CH;

air
(v) -

ColIII] salt

CH,CH;

CHj
Clo
Neat®

11. How 1is benzene converted to acetophenone ?
Give the specific name of the reaction, its
mechanism and one catalyst that is used in

this reaction. 5
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13.
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Complete any five of the following

reactions : 5
CH(CHy),
(1) air o
(oxidation) ’

(ii) RCHO + (CH2COOEt)2 —— ?
(iii)) RO~Nat + R'Cl —— ?

+
(iv) RCOOH + R—OH — 1 9

(v) 2CH,CHO —%1NaOH o

OH

vi) +CHCl; — 2, 9

Explain any five of the following : 5

(1) Why i1s benzene not used in under-

graduate labs ?
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(11) Role of conc. sulphuric acid in the

nitration of benzene.

(i11) Hybridisation of carbon attached to —Cl

in CH2 = CH-Cl.

(iv) Role of crown ethers in chemistry.

(v) A common laboratory test for aldehydes

and ketones.

(vi) Why are phenols acidic in nature ?

14. Explain in short any two of the following : 5

(1) Why do phenolphthalein show

different colours in acidic and alkaline

medium ?
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(11)) Why is —Cl in CeH5Cl difficult to be
substituted by a nucleophile as

compared to that in (CH3)3CCl1 ?

(i11) Why  CH3CHO  undergoes  base

catalysed Aldol condensation but not

HCHO ?
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BCHCT-133

fomm TR (W) /
ferT Trcren (sigfersreren)
(Sit, Ta, -4, i, /&, TE. -4, )
L EIGRC I
fegwR, 2025

o o T A - 133 - Tt effe, wre
3T T IhTT THE el +Teh TEEA—I

gHg ;2 qU2 SHfeFaH 37%F : 50

JiT: (i) HIHA-TAFH T YTEI
(ii) =T P S 9T F S Q1 AT FHW
RaHI3T G o & 1 I 3R GIaa1sil 93 STl

IFHAIF, TITHH FIES SR YT F AH

GI%-9T% ffag |

(iii) FF J97 & 3% 3GF G 7T T4 &
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WI—eh (3T :25)
(TraTatrer et aiv am=)
FT: G 1 H 7 9% 9 FH v uH & SW
HIELY

1. (%) Afowames =) #= e ¢ 2 Fefafes o
T 9 stforarress =l sl 98T 2
() oA
(ii) STTaAE
(iii) 9

(@) TG YohH & T A9 & ST & 0e day

a1 HITST | 3

2. (%) gunien foh fohrdt 9ohH gRT R STEa 92 Shfvd
SEAT YehH I SAARS Holl § Jhg o SRR

Bt 2
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(@) guAmEe, CH2CN(s) &1 fgeffedtsm @
afufren H1 TH 9@ o # e

T dAr 298 K WX AU <1 HH — 742.7 kd

mol~1 arn T Afufewar & faw 298 K ™

Tt 9fierds o1 711 9Rehford sifsg 3

NH,CN(g) + 202@ > Ny(g) + COy(g)
+ H,0()

3. (%) W@a: Affward == et & 2 foeedt sfufswan
® Wa: URafqa & faw (1) T, qen

(ii) frsq et & ¥4 H HUEE odEt | 2

(@) fefafeaa ifufean & faT 298 K W et

gferdd 1AM 131.28 kJ mol~1 9r=1 T |

C(graphite) T H2O(g) - CO(g) + Hy(g)
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afafear & faw 100°C W w¥edt § 9fied

F1 O Repfad sifsel Cp° (JK! mol™?)
TH 39 YHR © :
Carmmo) = 8.53; H20(g) = 33.58;

CO(g) = 29.12; Ha(g) = 28.82.

A e for <t 78 ww § Heeiar & w9
ara R fsf 76 & ¥ 3

4. (%) feafafea Tt g@fen & fag g
Teerier e fafa : 2
(i) 4NO2(g) + O2(g) + 2H20(g)

= 4HNO3(g)

(1) CHa(g) + H20(g) = CO(g) + 3H2(g)
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(@) Fefafea sfafean & faw Kp 991 Ke &1 94

qiiehferd ShifTg ¢

CO@ + 3 05(®) = COy(@)

fean T ® fF 3000 K W 91 ofaeen # 9
# fafu= el & iftr @ A yePR g 0 3

Pco = 0.4 atm., Pgp, = 0.6 atm.,
P, = 0.2 atm.
5. (%) turfe fawa w1 aRwifoa st 9 g9k
gl hl FdTsT | 2
(@)1 9R T W S & G2 273.1 K T FaO
T1 39 v % fau e fafew) aft s@
% foTu e &t Hier et 1 9H 6.02 kd

mol~! I TR ¥, @ S & oo @) T

1 AT URehTed hifeld | 3
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6. (%) fAfafea sfufswaei & g ofiefis &l
3T Il &R & ®9 | fafgd wifew |
sfufmast # e s AR g A 6
REEIRLE 2
(i) HSOj(aq)+ NHz(aq) = SOF (aq)

+ NH (aq)
(ii) HPO?Z (aq)+ NHJ (aq) = H,POj(aq)
+ NH3(aq)
(@) gifeay THiee & 0.1 M Sieira faerm & fog

298 K W SI-3TU8EA i HET Kl HHE

ftehfera sifse | fean mn % - 3
Kq(CH3COOH) =1.8 x 10-°

7. () GH-STFA Y9SN S T 7 SUYH ISR

R ST iU | 2
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(@) PbClg & T ksp = 3.2 x 1072 ¥1 250 cm?
S # 25°C T Hed arel PhCle (I H) &t

SAfYehay AT T JH 1A HITSTT | 3

fean 7 § : PbCle 1 HieR g9H|H
=278 gmol!

q— (37 :25)
(AT ETRTT TE Tl Teh TaraT—I)

FT: Y . 8 W 14 I fh<l wayvHl & W aIfST |

8. (&) CgH5CHoCl =1 IUPAC @ €M M

fafem 1
(@) ghd & 790 1 Feq fafew )| freafafea @ 9
-1 WHfes § 2 2

O U
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(1) SORRITEE 1 Bd ¥ ? @ soiREedl w

LA ST | 2

9. (&) Hivw fF F Hlea Uewrrd

E1 frarfafy gro qw n-ogfed Toshrela

Es frenfafy gru facios sifufsran qofar g1 4

(T@) SARITEE e EIRESIEE|
sAfufsran § o-ae p-Fdw TRl & & [

g | 1

10. freafefea @ fedl uier sfufpasd @ qol

CAIS 1 5

. N T HE R
(1) C6H5 N2 Cl H,0 >
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.. CHy— CH, + HOOC COOH gaTa
(11) I | >,

OH OH

H,/Pd

(iii) RCOCI —¢ 2

(1) NHyNH2.HC1

(lV) CGH5—COCH3 (i) & >
CH,CHj
) L S
ColIII] <IqU]
CH,CH;

CHj
Clo
Ne

11. SS9 &l THRWHAHA # &9 YR ®uald

fear st ® 2?2 cifufswen w1 fafere -,

foranfaftr g Afuferan § s&aaTel 814 ol Tsh 3Aeh

@ fafem | 5
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12. frefafed § & fodl urar sifufswansti w1 qof

IS : 5
CH(CHg)y
() SO
[SUEg)

(ii) RCHO + (CH2COOEt)2 —— ?
(iii)) RO~Nat + R'Cl —— ?

_|_
(iv) RCOOH + R—OH — 1 9

(v) 2CH,CHO — “3NaOH o

OH

i) @ +CHCl; — 2, 9

13. f=fafed § 9 fo<i uter =1 =are Sifv . 5
() A gArTETensit B SSiA 1 SUART F=ii Tl

fr ST g ?
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(i) oSF & AR § U5 HeRReh 3R ohi
fHenT |

(ii) CH2 = CH-Cl § —Cl ¥ ¢ ®Ed &l
R |

(iv) THEAYTE § SIS S2{ i fHehT |

(v) Ufeeerel iR #H & fau wh 9w
ERIUNICIRE N

(vi) WIrCl i TRfa Teea o et § 2

14. frefated 8 @ fo<l < 1 @89 d =ren
HIFT 5
() or<lE qe & WEeEm H o wHewed

ST T T i} e9nar § 2
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(i) (CH3)3CCl &t a1 § CeHsCl & — Cl

T Teh AIREIE g1 Ufaeenas sfed i e

g2

(iii) CH3CHO &R& 3dRa Ueeial 991 Jeiid
A &, Aferd HCHO =i =i ewiar & 2

X X X X X
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