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BACHELOR OF SCIENCE (B.Sc.)

Term-~End Examination

June, 2010
CHEMISTRY
CHE-4 : PHYSICAL CHEMISTRY
Time : 2 hours Maximum Marks : 50

Note : Attempt all the parts. Answer five questions from each
of the parts A, B, C and D.

PART - A
Answer any five questions :
1.  What is the S.I. unit of molar mass ? 1
2.  What is mean free path of a molecule ? 1
3. Give Kelvin's statement of the second law of 1
thermodynamics. ‘

4. How is solubility of a gas in a liquid affected by 1
the changes in temperature ? Explain with the
help of Le chatelier’s principle.

5. The pH of an aqueous solution of a salt was 6.2. 1
What type of salt is it ?

6.  Define ionic mobility of an ion. 1

7.  What do you mean by inhibition of a catalyst ? 1
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10.

11.

12.

13.

14.

PART - B
Answer any five questions :

Derive the ideal gas equation from the equation

1 )
pV=§Nmu .

Heavy hydrocarbons, like oils and greases are not
hydrogen bonded, yet, they are highly viscous.
Explain.

What is ‘triple point’ ? Show with the help of
phase rule that triple point of a one component
system is invariant.

What is a conjugate acid-base pair ? Write the
reaction between NH; and H,O and identify the
conjugate acid-base pairs in it.

Explain the effect of (a) decrease in pressure and
(b) increase in temperature on the following

reaction :

2 S0, (g) +O,(g) =2 SO, (g), ArH°= —194 kj mol ~ 1.

Differentiate between fluorescence and
phosphorence.

Derive a relation between Kp and K, for the

reaction :
S (s) + Oy(8) =—=50, (g)
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15.

16.

17.

18.

19.

20.

21.
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PART - C
Answer any five questions :

Define critical constants of a gas.

What is capillary action ? Explain the two types
of forces that are responsible for it.

State principle of equipartition of energy. How much
contribution is made of each mode of motion ?

Define the enthalpy of neutralization. Why its
value is the same for the neutralization of any
strong acid with any strong base ?

What is an ideal solution ? Give its characteristics.
What type of liquid pairs would form ideal
solutions ?

Draw a labelled diagram of glass electrode. How
is it prepared ? Write its representation in
conjunction with a saturated calomel electrode.

Starting from the definition of Gibbs free energy,
derive a relation between the change in its value
and the maximum useful work that a system can
do at constant temperature and pressure.



22,

23.

24,

25.

PART - D
Answer any five questions :

An element with atomic mass 0.072 kg mol~!
has a cubic structure and the edge length
of its unit cell is 500 pm. Taking its density as
2.0x 103 kg m~3, calculate the number of atoms
present per unit cell and comment on the nature
of the cubic lattice. ’

What is Joule Thomson effect ? In what type of
gases - real or ideal, can it be observed and why ?
Derive a relation to show that in Joule-Thomson
experiment, the enthalpy of the system remains
constant.

Draw a graph depicting the variation of
conductance of the solution during the titration
of acetic acid with sodium hydroxide. Explain
the variation of the conductance, (a) in the initial
stage of the titration, (b) after the initial stage and
upto the equilivalence point and (c) after the
equivalence point.

Explain the following with the help of suitable
diagrams :
(a) Electrophoresis

(b) Electro-osmosis
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26. 20 cm? of an organic solvent, insoluble in water, 4
is used to extract a compound from 50 cm? of an
aqueous solution containing 2.0 g of a compound.
The distribution coefficient of the compound in
favour of the organic solvent is 4.70. '

(a) How much compound remains unextracted
in the aqueous layer ?

(b) How much compound would remain
unextracted in the aqueous layer if the
extraction is carried out in two steps using
10 cm? of the extracting solvent in each
step ?

27. When 1.51x1073 kg of NaCl was dissolved in 4
0.500 kg of water, the elevation in boiling point
observed was 0.0514 K. Calculate the van’t Hoff
factor and the degree of dissociation of NaCl.
Given, Ky, for water is 0.514 K kg mol ~L.

28. From the following data for the reaction : q
aA+bB—cC+dD
[Aly/m | [Bly/m | Initial Rate / Ms™
0.10 0.05 0.00013
0.10 0.10 0.00026
0.20 0.10 0.00103

Calculate (a) the order of the reaction with respect
to A and B and The overall order of the reaction
and (b) the rate constant of the reaction.
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5. ToEt wau & wog faoem #pH AR 6.2 %1 7w 1
v fohe YHR #1 72
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7. Tod S8Re & deua & o oy 72 1
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2
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St # Afagvia feat sefes faams & 20 cm3 St
2.0 g iR A& 50 cmd Seita faead 9 difies &

frepdor & fore sqam fvan T wEE faaEs &

g&1 W iR w1 faawon qonE 4.70 B |

(a) EAE @ ¥ A ot Afrenfta feaet @mn
I R?

(b) afg Fremsor &1 g =il | foran ST STafd Tw
= § e 1 a9 fgeme F 10 emd
AT foRT WY @ St wa F sifrsw i dife
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9 1.51x 103 kg NaCl %I 0.500 kg 57 # =
T 1 0.0514 K FaUAIH 39T I 1| A< B(H
T 3R NaCl & foas wrn aftsfea sifaw | fean
-5 & faT K, #1 A/ 0.514 K kg mol ~1 21

frefafaa sifufea & fow $2 aies aroit § fae

TR
aA+bB—-cC+dD
[Alo/m | [Blo/m | aRfdess g1/ Ms™
010 | 0.05 0.00013 |
010 | 0.10 0.00026
020 | 0.10 0.00103

(a) A 3R B & @y afufra &t Fife a0 Fo
Stufsran Fife #1 sfweaT Fifeg, Rk
(b) fufsran 1 X FHaais giewfea sl
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