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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
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.
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Part—A (Marks : 25)
(Chemical Energetics and Equilibria)
Note : Attempt any five questions from Question
Nos. 1to 7.

1. (a) Define state and path functions. Give an
example of each. 2

(b) Calculate the amount of heat energy
required to raise the temperature of 100 g

of copper from 20°C to 70°C. Specific heat
capacity of copper is 390 J kg-1 K-1. 3

2. (a) Derive a relationship between the
temperature and pressure for an adiabatic

process using the following expression : 2

TV’ = constant
(b) The enthalpies of combustion of methane,
graphite and hydrogen at 298 K are
— 890.3 kd moll, — 393.5 kJ mol-! and
— 285.8 kd mol-! respectively. Calculate the
enthalpy of formation of CHa4(g). 3

3. (a) Derive the relationship between the AU
and A/H for reactions involving gaseous

reactants and products. 3
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(b) Write the equilibrium constant (Kp)
expression for the following equilibrium
reactions : 2

(i) Hy(e)+I(g)U 2HI(g)
(i) 4NH;(g)+50,(g)0 4NO(g)+6H,0(g)

4. (a) Crystallisation of a  supersaturated
solution of sodium acetate is spontaneous
and exothermic process. Is the process
‘entropy driven’ or ‘enthalpy driven’ ?
Justify your answer. 3

(b) At a pressure of 1 bar, water undergoes
fusion at 273.1 K. Calculate the entropy of
fusion of water if the molar enthalpy of
fusion of water is found to be 6.02 kJ mol-!.

2
5. (a) When will the AG®° be equal to zero for an

equilibrium reaction occurring at room
temperature ? 2

(b) For the equilibrium reaction :

2505(g) + Oy(2) 1 2504(g) +196kd
predict the direction of shift of equilibrium
for the following : 3
(1) removal of SO3
(1) addition of O2

(111) decrease in temperature

B-1467/BCHCT-133 P.T.O.



[4] BCHCT-133

6. (a) How would the degree of ionisation of a
weak acid change with dilution of its

solution ? Explain. 3

(b) Calculate the pH of a buffer solution
containing 0.1 M acetic acid and 0.5 M

sodium acetate. 2
Given : pKa (acetic acid) = 4.74;
log 5 =0.6990.
7. (a) Write the solubility product expressions for
the following : 2
(i) PbCl;
(1) Al(OH)s

(b) An aqueous solution contains Ba?* and

Sr?* ions at a concentration of 10-5 M and

101 M respectively. Which of the ions
would precipitate first on adding a solution
of potassium chromate dropwise to the

mixture ? Assume that there is no dilution.

3

[Given: K, (BaCrO,) =1.2x 10719
and K,,(8rCrO,)=3.5x10"" at 298 K]
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Part—B (Marks : 25)
(Functional Group Organic Chemistry—I)

Note : Attempt any five questions from Question
Nos. 8 to 14.

8. (a) Which of the following are aromatic and
why ? 3

(b) Why do tert. alcohols undergo Sn?! reaction ?
2

9. (a) Complete the following reactions and give
their specific names : 3

1) RCOR+HCN-——

(ii) +CH3CH20001&>
CuBr
(1) >100°C
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10. (a)

(b)
11. (a)

(b)

(©

12. (a)
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How will you convert CH;CH = CH,, to the
following : 2
(1) 1-propanol

(1) 2-propanol

How 1is starch converted into ethanol ?
Name all the enzymes for this conversion.

2
What is picric acid ? How is it prepared
from chlorobenzene ? 3
What are crown ethers ? Give one of their
important uses. 2
How is benzaldehyde prepared from the
following ? 2

(1) CeH5COCI

(11) CeHsCN

Give one distinguishing lab. test between
CeH5CHO and CéHsCOCHs. 1
Arrange the following in an increasing
order of reactivity towards electrophilic
substition reaction. Explain your answer :

3
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13. (a)

(b)

14. (a)

(b)
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Write the products formed in reaction of

CH;3MgCl with the following : 2
(1) CHsCN
(i) HCHO
Write  two  important  esterification
reactions of glycerol. 2

Write the preparation of phenolphthalein
and describe its use as an acid-base

indicator. 3

Why are phenols acidic in nature ? Which

of the following will be a stronger acid ? 2

What is the type of hybridisation of starred
carbon in each of the following ? 3

%
(i) CH,CH,CI

*
(i) CH,=CHCI

(iii)
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WRT—%h (3T : 25)

(TrEmEfTeR S ik ar=)

FZ: 9 G 1-7 d% TREl 7F T ® IW
it
1. () 3T 9 99 FoAdl hl IREST Hifs)

[aWa

Y& 1 Ueh-Teh IaMEXUT iy 2

(@) 100 g HMR & a9 &K 20°C ¥ 70°C

TH S8 & fau oTavas S5 &1 HE

H URehed HIWE HIW Hi (AR

FEREAT 390 J kg! K1 2 3

o o

2. (%) TrAfafEd a5 1 ITAT *ad gu fordl

TS TOR UhH & faw 99 o 9 &

S Gy a0 hifeT 2

TV = feermien
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(@) 298 K W YA, URRES qAT TESSH
fu <@ W wAfewd &AM e

— 890.3 kd mol-l, — 393.5 kdJ mol-t qAl

_ 2858 kJ mol! Bl CHug) & fog
fo=a 1 et w1 uiehed wifsw 3

3. (%) TEE  AfueRel  dw SARl 9l
stfafransti & faw AU qen A H & &9

qre I hITST| 3

(@) fmafafeg ama sifufeaet & fau am
e (K,) =9 fafau . 2
(i) Hy(e)+I(g)U 2HI(g)

(i) 4NHj(g)+505(g) 4NO(g)+6H,0(g)

4. (F) Gfeam TR & sfadqa faeeA &
foreciato ©w ST Wd: YhH Bl
B F g8 T Herfad © SAYen T

qafed ? AU IW ki gfe wifsiw) 3
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(@) 1 bar TF T A 1 GTeH 273.1 K T®
gﬁ?ﬂ %I 'Qﬁ‘( N[y 7%'& R’N H.‘IQ'H ﬁ Hl}

Tt 1 91 6.02 kJ mol-! B, @ S &

o o (aWa

T i Ao Tgidl gRehfad Sifsdl 2

5. (%) %Y a9 R 3 ot oot @ sifafewan

% fau AGe &1 AF ¥ &AW 2 2
(@) 9= srfafean .
250,(g) + Oy(@) (1 2804(g) +196kJ

& fau freafafea oifeafaa & @ &1
feen ® afads 1 qafgam @rmse 3
(i) SO0s & fT=rrA ™
(i) O2 ol Bl W
Gii) 99 o HH W

6. (%) foet A o/ & foor &t aga @

IHhT AT Rl AEN fFE YHR S ?

AT hifSTd| 3
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(@) 0.1 M UHfewr 7 dem 0.5 M @ifead
THiee arel 39 gfaieft faee &t pH

T 9ihferd wifs) 2
S € : pKa (YHiIfew o) = 4.74;
log 5 =0.6990.
7. (%) Tefafed & fag faetad oms =S
fafex - 2
(1) PbCl
(1) AI(OH)s

(@) Ba® dqen Sr** Al % Tw WA
foead o 39! gl HER: 105 M e
101 M Bl fagmr & fooaq o d=-9%
WREE wmiHe w1 faerd faem ®
FHE-F I T EEfyd e 2 uH
wifey for @ wfean o aqeeor =T 'l ?

3

[feen @ -
298 K W Ksp (BaCrOy) = 1.2 X 10-10

= Ksp (SrCrOy) = 3.5 x 10-9]
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qRT-& (3T : 25)
( TfueIgTeRar A hTeifer TEraT—1 )
e ;. Y W 8-14 % fEEl wH U & IW
sl
8. (%) frafafed & ¥ #H-w Wifew 7 3R
F ? 3

(@) qaas Ueehlalad Syt sifaferan o= < i
g2 2

9. (%) frfafea sfafwanet &1 qof *ifST 8k
e srfufeman 1 fafyre = ifse @ 3

(i) RCOR+HCN——

B-1467/BCHCT-133 P.T.O.



[14] BCHCT-133

(ii) +CH3CH20001&>
CuBr
(111) >100°C

(@) CH;CH=CH, & @ ffafed o +49
wqlafd w3 ? 2

(i) 1-HroHre

(ii) 2-HroATe
10. (%) WrE THA ¥ &8 ®ualka et 8 2 @«
TS & 99 ST S 39 E WAk |

T 2 R 2
(@) fusrfier ot 1 Bl & ? 36 FAa=id
4 5y I FW B 7 3

11. (%) HET LR FM e & ? 3T Teh 4@

SN ! T 2
(@) Sfeeswe *1 fofafed 9 +9 9w
H 2 2

(1) CeH5COCI1
(1) CeH5CN
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() CeH,CHO 3R C4H,COCH, ¥ %% &%
fou U JARIEn qdeT wifey) 1

12. (&) oegeiet gfaeams offufssen & wfd

ffafaa &1 sifufsmamica &1 sgd %A
T faf@ul 1 IW F AR HifST ;3

(@) CH,MgCl =i fmafafaa ¥ sifafear @

g Sl ki fafaw . 2

(i) CH;CN
(i) HCHO
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13. (%) fromia &t ¥ vg@ Tedet sifuafeansi
=1 fafem) 2

(@) FHeHd ® s 0 &1 fafy fafew o
59% STA-4Reh Yoo o €9 H ITAN Hi

AT hifsTd| 3

14. (F) ®HA ® @OE  oTd ® T ?
efafad § § -1 99 o & 2 2

(@) f=fafaa 4 ¥ gy o arford e &
TR & YRR FT 2 ? 3

*
(i) CH,CH,CI

*
(i) CH,=CHCI

(iii)

XX XXXXX
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