No. of Printed Pages : 16 | BCHCT-133 |

BACHELOR OF SCIENCE (GENERAL)
(BSCG)
Term-End Examination
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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.

(iv)

Students have to answer both the parts in two
separate answer books. Write your Enrolment
number, Course code and Part title clearly on each of
the two answer books.

(iii) Marks are indicated against each question.

PART A (Maximum Marks : 25)

Chemical Energetics and Equilibria

Answer any five questions from questions no. 1 to 7.

1.

(a) What are extensive variables ? Identify
extensive variable(s) from the list given
below :

Refractive index, temperature, volume 2

OR
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Calculate the amount of heat required to
increase the temperature of 2-0 moles of
Helium gas from a temperature of 300 K to

500 K under isochoric conditions.
[Given : Cy _, = 12-48 JK~! mol™!]

(b) Define and differentiate between state
functions and path functions giving suitable
examples.

2. (a) What do you understand by entropy of a
system ? Give its units and write the
general expression for the entropy change
for a process involving reversible

isothermal expansion of an ideal gas.

OR

Elemental sulphur undergoes a phase
transition from orthorhombic form to
monoclinic form at 363 K. If the molar
enthalpy of the transition is — 402 J mol™1,

calculate the entropy of transition.

(b) State Hess’s Law of Constant Heat
Summation and calculate the value of AH®
for the following reaction at 298 K.

C (graphite) + % 0,(g) - CO (g)
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You may use the following thermochemical

equations :

C (graphite) + O, (g) — CO, (g)
AH° = — 393-5 kJ mol~!

CO (g) + % 0, (g) - CO, ()

AH° = — 2835 kJ mol~1

3. (a) Define spontaneity. Can the decrease in
enthalpy act as a criterion for spontaneity ?
Justify your answer. 2

(b) The standard enthalpies of formation of
CoH;OH (I), CO4(g) and H,O() are
—277-0, —-3935 and —285-5kJ mol!
respectively.  Calculate the standard

enthalpy change for the following reaction : 3
CoHOH (1) + 3 O, (g) — 2 CO, (g) + 3 H,0 ()

4. (a) Chemical equilibrium is a dynamic process.
Explain. 2

(b) State Le-Chatelier’s principle and explain
the effects of

1) decrease in pressure, and

(ii) increase in temperature
on the following reaction : 3
280, (g) + Oy (g) = 2 S0; (g),
AH° =194 kJ mol L.
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5. (a) State any two limitations of Arrhenius

theory of acids and bases.

(b) How are Kp and K related for a reaction
involving gaseous reactants and/or
products ? If the value of Kp for the following

reaction
2 NO, (g) = N,0, (g)
at 303 K is 714 x 10™° Pa, calculate the
value of K at this temperature.
OR

Calculate the degree of ionisation of formic
acid in its 0:01 M aqueous solution.

(Given : K, (HCOOH) = 1 x 107%)

6. (a) Calculate the hydroxide ion concentration
of an aqueous solution having a pH = 4-0.
OR
What are buffer solutions ? Give an example

of buffer solution.

(b) Arrange propanoic acid, ethanoic acid and
2-chloroethanoic acid in the increasing order

of their acidities giving reasons.
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7. (a) What is meant by ‘salting out’ of soap ? 2
OR
If the value of KSp for sparingly soluble salt,
PbCl,, is 1-6 x 1075, calculate its solubility in

water. 2

(b) Define salt hydrolysis and calculate the
degree of hydrolysis of ammonium ions in
0-001 M aqueous solution of ammonium
chloride at 298 K. 3
(Given : K, (NH,OH) = 1-8 x 107 at 298 K)
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PART B (Maximum Marks : 25)

Functional Group Organic Chemistry-I

Attempt any five questions from questions no. 8 to 14.

8.

10.

(a) 1,3,5-cycloheptatrienyl cation is aromatic

whereas 1,3,5-cycloheptatriene is not.
Explain.

(b) Complete any three of the following

reactions :
Pt

(i)  CH4(CH,);CH; ———
3 a5t~

COCH,

) rt g KOH B0
(i) + YN HOoCH,CH,),0

O O

I I
(iii) © + CH, -C-0-C-C,H, —>

AICI,
(iv) © + CH,CH,Cl —2

Halogen groups are electron withdrawing yet

ortho, para directing in electrophilic substitution

reactions. Explain.

(a) Explain the mechanism of Syl reaction
with the help of a suitable example.

(b) Complete the following reactions :

SOCl,
(i)  CH3CH,CH,OH ——>
CH,
\ CH,CH,0H
() HyC-C~Br
CH,
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11.

12. Give the mechanism of any two of the following :

13.

(a)

(b)

(i)

(ii)

(iii)

The dipole moment of chlorobenzene is
lower than that of chloro-cyclohexane.
Explain. 2

How can the following conversions be carried

out ? Answer any three. 3
1) 1-Propene to 1,2-Dibromopropane

(ii)  Aniline to Chlorobenzene

(iii)  1-Chloro-4-Nitrobenzene to 4-Nitroaniline

(iv) Benzene to 1-Bromo-4-Nitrobenzene

p-Chlorotoluene — 4-Methylaniline +
3-Methylaniline

1-Chloro-4-Nitrobenzene — p-Nitrophenol

2-Bromopropane — Propene

Give chemical equations for any five of the

following named reactions :

(1)
(ii)
(iii)
(iv)
(v)
(vi)

Rosenmund reduction
Houben-Hoesch reaction
Reimer-Tiemann reaction
Benzoin condensation
Friedel-Crafts acylation

Gattermann-Koch formylation

(vil) Perkin reaction
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14. Complete any five of the following reactions :

Br dr ry
@ ©/ + 2Na + CHyCH,Br ———>

AlCl
G @ + (CHy),CHCl —2>

Cly, light
(iii) —2 =

N,CI™
. (i) HBF,
(iv) - =
(i) A
CH,
I Cu
(v) H3C- C OH —— >
573 K
CH3
CH(CH,)
. 2 i) 0,
(vi) —_ s
(i) HySO,

O
Il
(vii) R-C-R+R'COOOH —
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fosm wmaes (wmT=)
(. T E 0. )
AT g
fearar, 2022

=t @ e w181, -133 : Tt ST, am ot
ATHALRTT TG HTE (e WEA-1

gq7 - 2 g2 S7feIHaT 37 : 50

e :

(i) SGIH-TTHFFYITE/

(i) BT g YT F ITW F SFTT-7AT ITR-YIABI37
37 8 | g Iy W AT 3HII,
TIG=IHH HIS SR 4T &7 9% Gre-ar% o7& |

(iii) Fd% Y97 & 3% IS GHT 2T TTE |

O & (3TeIBTT 37% : 25 )
AT ATRThT AR a8
o7 gEgr 18 7 7 @ 4 gia 399 & I/ F57 |
1. (%) foamers R F1gd g 2 f9 & g=h
T forarcres =0 =l Jg=y 2

YT, IIHM, 3T
AT
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gy-a-e aRfefast o 2-0 Ore gifcrem g
& qIHE Sl 300 K& 500 K % &g & fou
JATIYISH ST hl HEAT T GG hiTaT |
[feam T 2 : Oy, = 12:48 K mol )]

(@) 3UIH ISR gRT STaEAT Bl adT 9 o
! gftTiva Hife 3t 398 Fq 9w hifvu |

2. (%) forelt o1 <t Tt © o119 o Twerd 8 2 39
T oq13T aon fordt et g & Schavia
FUAT JHR T Geg TshH o T-erdl gy o
fore g saete ferfla |

HAYAT

T Gew 363 K W fawdetensr &9 @
THIAIE ®9 H GhiUd BT 3 | AfG ITaEe
ghau & fou iR ¥t w1 AW
— 402 J mol™! B, A HHAW % U T
gftesfard i |

(@) 38 &1 R T Gehed o1 W SdET qen
298 K W frfaRaa stfifsren & faw age =
T qiehierd i |

C (TEe) + %oz () - CO (g)
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e fou 3 fefafgd s
RN T 3TN L Tohd @
C (UWT32) + O, (8) > CO, (g)

AH® = — 393-5 kJ mol~!

1
CO (g) + 5 0, (g) — CO, (g)
AH® = — 2835 kJ mol~!

3. (%) TEa:vafdar = gieiiyd Hifse | = wdedt
T ! Tad:yafddr s HUCUS & Hehdl @ ?
U I T A9 hIfNT | 2

(@) C,H,OH (), CO,(g) T H,0() % fog
foea <h 7 I % 79 ShE: — 27740,
— 3935 AT — 2855 kJ mol~! § | F=AfafEaa
rfufspan & forw aFe Tl yiad &1 7
ftenferd Eﬁﬁﬂl : 3
C,H.OH (1) + 3 0, (g) — 2 CO, (g) + 3 H,0 (1)

4. (%) TEENS T Tk Tide TshH 8 | AT

i | 2

(@) wnImdfere &1 fem wdie qen f=faRea
ferfshan

2 80, (g) + O, (g) = 2 S04 (g),
A H° = —194 kJ mol !

R fAefafad & avme < s HiNg - 3
() < " i, g
(i) 99 ¥ Sl
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5. (%) 3l 9 &Rl o E fuga f 8 @
HITET I8 |

(@) T AfpResl  duvAYEr 39l aTelt
aifyfshan & fore K, qon K, fohe s wsifera
7 2 3fg f=fafaa sifufsean
2 NO, (g) = Ny0, (2)
% foft 303 KW K %1 4 714 x 107 Pa ®,
A 38 dH W K, 1 A I shig |

STUqST
0-01 M Siefi¥ faerma ° wifdes 3t hl e
<1 AT ienferd <hIfTT |

(fzn 7 2 ¢ K, (HCOOH) = 1 x 10~4)

6. (%) pH=40 &% I foomm ¥ gEsedEs
ST <hl HigdT THehiord ShifTg |
AT

I gfqUeht foeea = gd 8 2 3w gfaush
o= 1w 3ersr A |

(@) RO A FC WIUAIEH A, TAHATsH A
AT 2-FARICAATSH A el ITehl ITEAdT o
F5d §C A § afedd HIRT |
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7. (%) HEA e TGO &Y H FAT A § 2 2
Jrra
afe sfew foeta @@w PhCl, % fow K ) &1
UE 16 x 107° B, d Il § 3Hehl faciaan
giterfetd shifsTT | 2

(@) @@ Ja9Eed  w giwiva hifse qen
I FARES &% 0-001 M ety faerm &
A ITRAT & iU SIA-3T9eedTs 1 71
gftesfard v | 3
(e mn 2 : K, (NH,OH) = 1-8 x 1075; 298 K W)
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UG (3Tferpas 37 : 25)
USRI THE HTa (- WEA-1
o7 GEIr8 @ 14 H @ [F87 uie 3571 & I Fforw /
8. (F) 1,3,5-HEFARCRISSHA g WAfesw grar
3 Wafh 1,3,5-AT3FIReeIgsd WAfesd &l
BT 8 | ST I | 2
(@) frafafea 4 @ fel 77 stfufshansti =1 qof
HIfT 3
Pt

(i)  CH3(CHy);CH; ———»
3 el s e

COCH,

) rt g KOH B0
(i) + S (HOCH,CH,),0

P
(iii) © + CH,—~C-0-C—-CyH, —>

AICI,
(iv) © + CH,CH,Cl —32»

9. BANH THEl i Folag TG Ygha Bl @
fi soiaged wfaeemaw sfirfransti # 3 atfelf &

T féeft €1 2 | e Sifs | 5
10. (%) 39Yh IQE hl TR § Sy 1 fufshansti

st foparmfafyr i1 e i | 3

(@) f=fafaa sifufsramst ot qoi il . 2

SOCl,
(i) CH,CH,CH,OH —>

CH,
\ CH,CH,OH
(i)  HyC-C-Br
CH,
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11. (%) ARSI 1 foyga el FoiR)-argerel g

&I T H A AT 7 | ST HIfT | 2
(@) ffaiga wuraen &1 e TR fmar o
Gehal & ? forgl @7 ST AN | 3

() 1§ 1,2-SEsHu
Gi)  Ufel A I
(i)  1-FARI-4-T3EeS A | 4T3t

(iv) =9 & 1-S1-4-T8 e
12. ffafaa & @ feedl @7 1 franfafer samsu 5
(i) p-FARRIEA — 4-Af¥ERfelH + 3-Afemfef
(i)  1-FAR-4-ATEES T —> p-ATSIBIHIA
(ili) 2SS — A
13. Trfafega o @ fodl giwr Tifwa sfwishanatt <
foru TETteR TR fafE - 5
(1) S-S A9=I
(i) BeA-grE FAfisha
(i) TFFR-ETH 3fHfsran
(iv) S=alrgd FeaH
(v) WISc-shroaed VEifetentor
(vi) TIETHH-ShIE BITHA R
(vii) °feha stfrfsman
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14. Frefafgd @ @ gl giwr sifufsenett =t qo
HIT

Br T
@ @( + 2Na + CHgCHzBr ——>
ot

AlCl,
G © + (CHy),CHCl —2>

Cl,, SIS
(iif) —

+

N,Cl~
' (i) HBF,
@iv) —_—
(i) A
I Cu
I 573 K
CH(CH,)
‘ 372 G) 02
(vi) —_—
(i) HySO,

O
Il
(vi) R-C-R+R'COOOH —
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