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EQUILIBRIA AND FUNCTIONAL GROUP
ORGANIC CHEMISTRY—I

Time : 2 Hours Maximum Marks : 50

Note : (1) This question paper contains two Parts.

(it) Students are required to answer 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.

(iit) 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

nos. 1to 7.

1. (a) What are extensive variables ? Which of

the following extensive variables ? 2
(1) Density

(ii) Temperature

(i11) Energy

(iv) Refractive Index

(b) Calculate the amount of heat energy
required to raise the temperature of 100 g
of copper from 20°C to 70°C. The specific

heat capacity of copper is 390 J kg"lK"1 . 3

2. (a) Derive a relationship between the pressure
and volume for an adiabatic process using

the following expression :

B



(b)

()

(b)

€))
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Calculate the enthalpy change for the
following reaction :

CH,(g)+20,(g) > CO, (g)+2H,0(/)
Given that the enthalpies of formation of
CH,(g), CO,(g) andH,0(!) are 74.8,—-393.5,
and — 286 kJ mol-! respectively. 3
What is residual entropy ? What kind of
species show residual entropy ? 2

2 moles of neon gas is taken in a cylinder
fitted with massless and frictionless piston
and occupies a volume of 2 dm3 at 298 K.
The gas undergoes isothermal reversible
expansion to 10 dms3. If the gas behaves
ideally, calculate the entropy change for

the process. 3

Write the equilibrium constant (Kp)
expression for the following equilibrium

reactions : 2

() CO(g)+H,0(g)=C0,(g)+H,(g)
(i) N,(g)+3H,(g)=2NH;(g)

P.T.O.

(b)

(@)

(b)

(a)

(b)
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Differentiate between the terms
‘dissociation’ and ‘ionization’ with the help

of suitable examples. 3

When will AG°® be negative for an

equilibrium reaction ? 2

For the conversion of oxygen to ozone :

30,(g) =205(g)
K, =625x107% at 300°C :

(i) What is the value of K. if the equation

is written as %Oz (g)=0;(g) ?

(i) What is the value of K. for the
conversion of ozone to oxygen at this
temperature ? 3

205(g) =30, (g)

How would the degree of ionisation of a
weak acid change with the dilution of its
solution ? Explain. 2

Calculate the degree of ionisation and
concentration of H;0" ions in 0.1 M
solution of acetic acid at 298 K. 3

[Given : Ka (acetic acidy = 1.8x107 at 298 K]
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7. (a) The sulphides of group IV cations are not

(b)

precipitated in group II. Explain. 2

Calculate the pH of 0.05 M aqueous
solution of sodium acetate. Given : The

pKa of acetic acid is 4.74. 3

Part—II (Marks : 25)

(Functional Group Organic Chemistry—I)

Note : Attempt any five questions from question

8. (a)

(b)

9. (a

(b)

10. (a)

nos. 8 to 14.

What is the role of aluminium chloride in

Friedel-Craft’s alkylation reaction ? 2

Discuss the mechanism of nitration of

Benzene. 3

What reagents are used for the oxidation of

side chain in aromatic hydrocarbons ? 2

Name and give structure of oxidation

product of (1) Toluene (ii) Propyl benzene
(iii) 1, 2-dimethyl benzene. 3

Explain the mechanism of Sn2 with the

help of an appropriate example. 3

P.T.O.

(b)

11. (a)

(b)

12. (a)
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Complete the following reactions : 2
(i) CH;CH,I—*N%,
(i) CH,; CH, MgBr —X°%H

What is the product of reaction of an

alkene and peracetic acid ? Give

mechanism. 3
Complete the following reactions : 2
CH; COCH;+CH, - CH, —%

@ | |

OH OH

(i) CH; CHO+NH, OH— ",

Complete and name the following
reactions : 2

@ (CH;), CHOH+I, —2%1
OH OH

| |
(i) (CH),CH —CH (CH,), —12%% ,

(b) Arrange the following in increasing order

of solubility in water. Justify your answer :
3
(i) CHsCH:2CH2:CHj3

(i) CHsCH2CH:0H
(i) CH:OHCH:0H



13. (a)

(b)

14. (a)

(b)
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Discuss Huckel’s rule of aromaticity. Why

is 1, 3, 5-cycloheptatrienyl cation aromatic

in nature ? 3
Write equation for the following named
reactions (any two) : 2

(i) Wurtz-Fittig reaction
(1) Wolff-Kishner reduction

(ii1)) Hunsdieker reaction

Compare the acidity of phenol and 2, 4, 6-
trinitrophenol. 2

Complete the following reactions (any
three) : 3

. OH NaOH + Ca0
(@) —_—
COONa

s +
(i) OHCH,CH,OH +HOOC -~ @— coon s

as + —
(iii) @—NE NCI + @—NHZ

(iv) CH3CH,CH,0H S0CL

Br2
W) O —2,
light

P.T.O.

ong ; 2 U2
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fomm T (@) (S T, W SR
REICRCHt
T, 2023

T ET 133 - TaEfTw offSE, wr
3 srfumgraa wg e -1

3Tfehad 37F : 50

HT : (i) 39 G-UH $ & 9T 8

(i) BF F T 9T H IW F S-S
SwH-yRawrsl & 3 &1 I s
Rapell W HGT  SIwTIE, UIETHH
IS 3R 9FT @1 ViE GrE-Gre faray)

(iii) 9% F99 & 1% 399 GET *T TT &




[9] BCHCT-133
WAT-1 (% : 25)
(Tt sl ofic amar)
HE: T W 1-7 9% fREl W T % S
gifsr
1. (37 foemrmas =X #=0 FR F 7 Seufiefian 4
HI-9 =R foereas: X € ? 2
() TS
(i) 9™
(iii) B
(iv) STITdiH

(9) 100 g IR & AIH H 20°C § 70°C TF
g ® fou st o0 & eTEvESdl
B ? SR & fou fafire swn efar =
AE 390 Jkg 'K R 3

-1 C
2. (a)(.&]:(ﬂy B e i
Tl V2 v

FH gl fdl T YR YhH & fore 3«

g I | gy e wifs 2

P.T.O.
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(%) Frefefan sfafe & fau e wRed
& Yfepfera HifeT :
CH,(g)+20,(g) > CO,(g)+2H,0(!)
CH,4(g),CO,(g) T8 H,0() & fou fat=m
Ht T B W HE: 74.8, —393.5 A
—286 kJ mol- f&=m T 21 3

. (31) eafyre TR | B § ? TR yeR W@t

iiefie srafite i <ol & 2 2
() 2 A fFE[ T ow s g a9
e feq fred aret fadive o fomn T 2
T 298 K W IE 2 dmd 3M&aA SRl @
9 & THaTH SEHAONE YHT EW 10 dmd
JRET dF YOR T R A T ened
SRR I 6, W TH WA » fau T
RedT 1 | 9fEhfoa i) 3

. (I fmfafed = aAfafeast & fou am

e (K,) o fafag . 2
@ CO(g)+H,0(g) = CO,(g)+H,(g)

(i) N,(g)+3H,(g)=2NH;(g)
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(9) SUgF ST w AR 9 e’ qen 6. (NFret o o & foemd & aIRT W
‘e’ 9§ favig wife 3 I AT H WSl W OF YWE e ?
5. (M) Twdt g sAfafsean & faw AGe &1 9F ST TS| 5
FUTHE T &N ? 9 (¥) 298 K W UHifeswh 21 % 0.1 M faoqa =
(&) 300°C W SAiRfsH & =i A ufafda faq ST 1 AR Qe H0T ST W
gisdl gfiefad i) 3

30,(g) =20;(g)

(feam T @ : 298 KW K, (¥fafes o)
TR ® fu K. &1 °9F 625x10°8 @ ;

= 1.8x107)

@ 9% 39 sifufwen = frafafas yor @ 7. (MU IV & TIEA F GBS
forar =TT %Oz(g)\——‘03(g), @ K, ® e I ¥ omafm W@ e §1 smen
A 41 B ? Hifs| 2
@) 3@ O W SAEH @ oo o (9) difgrm Uide & 0.05 M el foermm &
fEdT 20;(g) =30,(s) F U K fe pH 1 A IRefem Fif) 3

T G B ? 3 (e ™1 # : pKa (UEfes omat = 4.74))

P.T.O.
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HAT-T1 (FF : 25)
( srfuigeRta wg W teh WEa—1)
HT: Y e 8 ¥ 14 uw fR Wi W ®
I )
8. (I WSA-HIHed Uehww Afufspar | AlCls

+1 F0 gfir 2 2 2
(F) 959 & AR Ht fwafafy w1 Fuia
Hifg) 3

9. (S)WAfess dAifitnl W  UNEYEAr  ®
Al & faw s Afaedel =1 Su=m

FW B ? 2

() @ TG G) W S G 1, 2-
TRARYA oS & IR ¥ W S9g

& AW 3R HET S 3
10. (37)SUYT SV HI TEAA 9§ Sy AARRA
o1 fepanfafy &1 =men sifel 3

(%) frfafaa sifufraet =t of wifse : 2
() CH;CH,1 %,

(i) CH; CH, MgBr —X°%H,

P.T.O.
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11. (3 VeF R wusifen oA w1 Afafwa |
I 3, = ' ? fwenfafy s 3

(%) Frferfian sfafma & g #fG ¢ 2

CH, COCH; +CH, — CH, ——
@ | |
OH OH

Gi) CH; CHO+NH, OH—2%

12. () Fefafaa afufeest = oof #ifvw e
ITeh AW FARET 2

@ (CH;),CHOH+I, —%
OH OH
11 | | H,S0,
(i) (CH),CH—CH(CH;), —2
(9) Freifafaa Aifienl @ 9ed Fauqi® & HA
¥ waferd i o SW w sifae
g =i . 3
(1) CH3CH20H20H3
(ii) CHsCH:CH.0H
(iii) CH:OHCH,OH
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13. (1) WAfewa ® Tha FEW & U S
1, 3, 5, VEHRERRMA YARE &
e 2 2 3

(@) frafafea =fam sifafearsi = fau
TR i fafaw (#iE /1) 2
() gea-frfen sifafswan
(i) IeH-fRyR TT=aq
(iii) BESIRT AfAferan

14. (F) B W 2, 4, 6-FTEABIBIAT HT ST

1l SISy 2
(%) frAfafea sAfafeaet =t qui wiNe (FE
) 3

: OH NaOH + CaO
6)) —_— N
COONa

N
(ii) OHCH,CH,0H + HOOC —@— coon s

(i) @ﬁs NGT + @—an

SOCl,

(iv) CH3CH,CH,OH N

Bry
W) O _Bo
light
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