Ex/Int/CH/V §19/2018
INTER B.Sc. ExaminaTION, 2018
( 1st Semester)
CHEMISTRY ( SUBSIDIARY )
PaPER-VS

Time: Two hours Full Marks: 50

1. @
b)
c)
2. a)

Use a separate answerscript for each group.
GROUP-A

Two reversible Carnot heat enginesoperate with different
source temperatures T, and T,(T1 > T»), but the same
sink temperature T. Which one is more efficient and
why ?

An adiabatic process must be isoentropic — justify /
criticise.

Threemolesof Ny(g), originally at 1 atm pressure are
mixed isothermally with 5 molesof Hy(g), alsoat 1atm
pressuretoyield amixturewhosetota pressureislatm.
Assuming the gases to be ideal, calculate i) the tota
entropy of mixing, andii) theentropy of mixing per mole
of gas. 2+2+3

Provethat AA; = AG; for anisothermal change of an
ideal gas, where AA and AG represent the changesin
Helmholtz and Gibbsfree energy, respectively.
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b)

b)

[2]
How doesthe Gibbsfree energy of any pure substance
vary withtemperature? 3+2

What is Trouton’s rule ? Under what conditions, is this
rulevdid?

Why isthe change of boiling point with pressure nearly
thesamefor al liquidsof about the sameboiling point, but
thechangeof freezing point widely different ?

Definechemica potentid. 2+2+1

[ 5]

b) i) Explainthe non-existence of He, and existence of

Hé, . 2

i) Why Graphite is conductor and diamond is
nonconductor, although chemica anaysisshowsthat
they areonly C (Carbon) ? 2

Construct Molecular Orbital diagramof CO and explain
the coordination of CO through CtoNi(0) in[Ni(CO),]
athough O ismoree€ ectronegativethan C. 4

Explaintheroleof loneelectron pair onthe structure of
molecules. Hence, predict the most stable structure of
Xeb, ICl 2, SF4. 4

Using band theory, explain the conductivity,
semiconductivity and insulating propertiesof materials.

4
What ishybridization ? How doeshybridization regul ate

thestructure of themolecules? Explaintheacidity order :
acetylene> ethylene > ethane. 4



[4] [3]

GROUP-B

OH .
d (MeCO),0 , 5 ACls [mechanism 4. @ Schematically describe one commercia method of
MeCONa "= 4 "= notnecessary] preparation of phenol. 2

b) Arrangephenol, cyclohexanol and benzoic acidin order

7. Writeshort noteonanyoneof thefollowing: 15 of their relative acid strength and account for your answey.
a) Reimer-Tiemannreaction. 3
c) Write one suitable method of preparation of tert-butyl

b) Phenol-formaldehyderesin.
acetate. 1
8. & Completethefollowing sequenceof reactionsand write 5. Carry out thefollowing transformation (any one) ; 11

thestructures C—-F 2 OH

CH, KMnOy Cl 0, NO,
CISOgH NH3 ag NaOH
> > > —_—
low temp, g 2 E a)
then separate  (ortho

the products product)

NO,
iii)) Z3o+’ o E OH OH
b) @ - @[
Br
GROUP-C
Attempt any four Questions. 6. Predict the product/(s) with plausible mechanism
9. a DefineMolecular Orbital. How it differs from Atomic (any three) - 203
Orbital ? Using two atomic functions @, and @, of two a H3COC(CH3), LN
H atoms construct M Os of H, molecule and determine Ph
theelectronic configuration of themolecule. 4 b) z; —SHBL,

i) agNaOH, reflux
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Q) CH4CO,C,Hs



