Ex/Int/CH/V §19/2017
INTER B. Sc. ExaminaTION, 2017
(1st Semester)
CHEMISTRY ( SUBSIDIARY )

PaPER-VS

Time: Two hours Full Marks: 50

1 a
b)
c)
2.
b)

Use a separate answerscript for each group.
GROUP-A

What are the necessary conditionsfor theefficiency of a
heat engine to be unity and zero and what do these
indicate?

Writedown anexpressionfor theefficiency of areversible
engine and develop the concept of entropyfrom that
expression.

Find theincreasein the molar entropy of copper when it
isheated from 127°C to 927°C. Themolar specific heat
of copper isgiven by C, =6.2 + 0.0017T. 2+4+2

Derive the following Maxwell’s relation :
(8T/8V), =—(3P/8S),

Provethat Cp = Cy for water at + 4°C. 2+2

3. Deduce thermodynamically a relation between heat of

vapourization of aliquid and itsvapour pressure. 5
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GROUP-B

a Why is o-nitrophenol more volatile compared to p-

nitrophenol ? 2

b) Arrangethefollowing compoundsinorder of increasing

acid strength and give reason for your answer. 2

OH OH OH OH
:E i i i ~NO,
OMe

c)

NO, NO,
Predict the product(s) in the following reactions and
explain with plausiblemechanism (any three) : 302

i
) OCOCH;

i) Anhyd.AICI3, A
ii) HzO™

i) CH,CH,CH,CN — 8978

O

/Q MeOH/H(_B
_— >
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What is radioactive equilibrium ? Give the reason
which is having more biochemical importance in
between them: 2

2 Nay, (t y = 22.8yrs) and **Nay, (t y= 28.7yrs)
2 2
Comparenuclear fission and nuclear fusion reactions.

2

The half life of a radioactive element is 5 days.
Caculatethetimeinwhich its 1/40th of the amount
will belying behind. 1%

Write ashort note on (any one) : 13

Conduction of dectricity in Beand Li metalswith the
help of aBand theory.

Belt of nuclear stability.
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g What product do you expect fromthisreaction ? 1

CH3
| Q @ A
CHy~C ~1+ CHONa—2
CHg
GROUP-C

5. a Predict the geometries of the following molecules

explaining the causes of deviation from the regular
geometry, if any; (anytwo): 2

) XeOs; ii) POCl3 iii) CIF3 iv) FCIO;

b) Draw thesmpleM.O diagram of O,. Caculatethebond
orders of O,, O,", O, and 0,2, aso comment on the
magnetic momentsof these. 3

c) Why NO, will easily dimeriseto stable N,O4 but CIO,
will not. Comparethestability of NoOsand Cl,057? 2

d) Explainwhy (anytwo): 1+1
) (SiH3)3N isaweaker base than (CH3)3N.
i) PFsiswell known but PH5isunknown.

i) HgCl,iswhite but Hgl,iscrimson-red.
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1)} OH
iv)
i) CHCI3, NaOH, A
ii) Hgo™ !
CH,COOH
)
) + CZHSOH Conc.HSOy(cat.) N

Arrangethefollowing acidsin theincreasing order of their
acidic srengthexplain. 2

CH,CH(CI)COOH, CH4CH(NO,)COOH,
CH,CH(CH,)COOH

Why isnitration of phenol carried out with dilute HNO3
and not with conc. HNOs and conc. H,SO,4 mixture?
1
Compl etethefollowing sequence of reactions. Identify
the structuresfrom[A] to[E]. 2%

© 2 Nay, (t y =22.8yrs) and #*Nay,(t y =28.7yr9)

Zn—dust Conc.HNO:
[Cl—Gaiie [Pl —Goncrpso > El:
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