Ex/1CH/2/3/2017
First B. Sc. ExamINATION, 2017
(1st Semester)
CHEMISTRY ( HONOURS)

PaPER - 11

Time: Two hours Full Marks: 50

Use a separate answerscript for each group.

GROUP-A

1. Answer anythreequestions: 303

a

b)

Draw “Z’ vs. ‘P’ plot for afixed massof methanegasat a
particular temperature which is lesser than its Boyle
temperature. How will you explain this experimental

finding?

Definecritical state of non-ideal gas. What will bethe
valueof ‘Z’ for anon-ideal van der Waalsgas? Usethe
expressonsof itscritical constants.

A van der Waals gas cannot be liquefied above 32.3°C
by increasing pressure and minimum pressurerequired to
liquefy the gas at that temperatureis48.2 atm. Find the
radius of thegasmolecule.

What islimiting density ? How will you determinemolar
massof non-ideal gasusingit ?
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2. a) Definesaturated vapor pressureof aliquid ?Why does

3.

b)

a)

theboiling point of liquid risewithincreaseof pressure ?
3

What are cohesion and adhesion forces ? Under what
condition, thework of adhesion between solid and liquid
isequa tothework of cohesion of theliquid ? 3

Or

Find the changein surface energy whentwo identical Hg
dropletsof diameter 2mm mergedisothermally toform 1
drop (surfacetension of Hg=49 mN.m™).

“Highly viscous liquids are less volatile” — justify or
criticize. 2

GROUP-B

Assuming that R3CCl and RCH,CI have comparablefree
energies, which one of thefollowing two reactionswill
occur more rapidly ? Use an energy profilediagramto
explainyour answer. Predict astructurefor thetransition
statein each reaction. 3

R,CLC——R,C®+CI°

®
RCH, L &1—>RCH, +CI°

[5]

6. What doyou mean by atomicradii ?What arethetechniques
availableto measure atomic radii ? Compare two types of
atomic radii and explain how these two are related to the
bond distance ? 1+1+2+1

7. What is electron affinity ? How is it different from
€l ectronegativity ?How the e ectronegativity isrelated to the
metallic character of an atom ? Comment onthefeasibility of
formationof M~ inthelight of eectron affinity (whereM is
Na/K). 1+1+11+11
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e) Withthehdpof n-MO pictureof alyl cation, explainthat
itsend carbonswill react with anucleophile. 2

GROUP-C
Answer question no. 4 and any two from therest

1)  Why do noble gases show very highionization potential
values? 106

i) What is the basis of measuring electronegativity by
Mulliken scale ?

i) What islanthanide contraction ?

iv) Why the electron affinity of chlorine is greater than
fluoring?

v) What istherelation between ionic radii and effective
nuclear charge?

vi) Between Cu* and Cu™ which onehasgreater ionization
potentia vaue?

Between Cal cium and Zinc, which onehas greater ionization
potential and why ? What arethe anomalies observed in the
caseof Gaand T1fromthe usual periodictrend of ionization
potentia of Gr-13 e ements ? Discusswith reasons.

[3]

b) The relative rate constants at 50°C for the following
reaction werefound tobe 21.7, 1.5 0 10° and 1.0 when
valuesof n were 3, 5and 8, respectively. Explainthe
observation. 3

BrCH,(CH,) CO0 > (CH,), ,——cC=0
N S
0]
c) Judifythefollowing statements:
)  Whilepentan-2, 4-dioneisreadily solublein agueous
NaOH, the formally similar 1, 3-diketone A is
insolubleinit. 3

O

1>

ii) Cyclopropanoneformsareadily isolable hydrate.
13

i) Thegroundstateof :C(OMe), issinglet. 15

d) Comment on therelation between pK, of trichloroacetic

acid (in water) and the AG® for itsionisation in water.
Explain that trichloroacetic acid isastronger acid than
acetic acid, though the enthal py changefor theionisation
in water remains approximately the same for the two
acids. 3
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