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SCH-I (UT-215/16)

( English Version )

Special credit will be given for precise and correct
answer. Marks will be deducted for spelling
mistakes, untidiness and illegible handwriting.
The figures in the margin indicate full marks.

Answer any two questions :

1. (a)

(b)

(c)

(d)

(e)

0

(g

B.Sc-7305-B

Group-A

20 x 2 =40
Write down the basic postulates of the
kinetic theory of gases.

RT 8
Prove that %: v =§ for van der

[

Waals gases.

What do you mean by root mean square
velocity ?

Deduce Charles law from the kinetic
equation of gas.

Calculate the molar refraction of a
solute ( M.W. = 154 ) having density
1-6 g/c.c and refractive index 1-457.
T,=33-2C.
PC =124 atmosphere. Hence calculate

For  hydrogen  gas

values of van der Walls constants a
and b.

( Given R = 0-082 lit atm deg_1 mol 1)

What do you mean by collission
4+3+2+2+4+3+2

[ AR 7O 7o

number ?

SCH-I (UT-215/16) 2

2. (a)

Write down the law of symmetry
regarding solid crystal lattice.

(b) Write down Brag's equation regarding
solid crystallographic diffraction
mentioning the terms used in the
equation.

(c) How many unpaired electrons are there
in Cr ( atomic no. = 24 ) atom ?

(d) In a radioactive disintegration S‘SSU is
converted into §g6Pb. Calculate the
numbers of o and f particles emitted in
the entire process.

(e) Why are Zr and Hf more or less
similar chemically ?

(f) F - F bond distance is 141-3 pm in F2
molecule. Calculate  Alred-Rochow
electronegativity of fluorine.

4+3+3+4+3+3
3 (@) Calculate the change in entropy of one
mole ideal gas whose temperature is
increased from 100 K to 300 K
(i) at constant volume
(ii) at constant pressure.

(b) Deduce the value of equilibrium
constant for the reaction
302(g) = 203(g) at 25°C.

( Given: the degree of dissociation = 0-3)
B.Sc-7305-B



(c)

(d)

(e)

3 SCH-I (UT-215/16)

Write down the expression of Born-
Lande equation regarding lattice energy
explaining the significance of each term
used in the equation.

Define 'autocatalysis' with a suitable
example.

For a reaction 2A + B — 3C the rate is
measured in terms of different
concentrations (C) of A and B as

Rate (Unit) 0-32 0-64 0-64 1-28

Ca

(mol/lit) | 0-01 0-02 0-01 0-02

C

(mol/lit) 0-02 0-02 0-04 0-04

B

(a)
(b)

(c)

(d)

(e)

B.Sc-7305-B

Write down the rate equation of the
reaction and hence prove that the
reaction is a second order.

6+3+3+(2+2)+4
Why CV is less than CP for a gas ?

Derive Kirchhoff's equation showing
variation of heat of reaction with
temperature.

State Kohlrausch's law and describe
one application of it.

What do you mean by vant Hoff
factor (i) ? Explain.

If 0-:25 g of A dissolves in 25 g of B,
then the difference in boiling point
becomes 0-344°. The molal
ebullioscopic constant is 17-2 (per 100
gm) for B, what is the molecular wt.
of A?

KiSEEERCS]
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0

Equivalent conductances of sodium
butyrate, sodium chloride and
hydrochloric acid are 83, 127 and

426 mol cmz/gm equivalent at 25°C at
infinite dilution. Calculate the
equivalent conductance of butyric acid
at infinite dilution. 2+4+4+2+4+ 4

Group - B

Answer any three of the following.12 x 3 = 36

5. (a) State the basic postulates of Bohr's
theory. How will you deduce its
mathematical representation from
de Br glie wave particle dualistic
theory.

(b) What do you mean by unit cell of a
solid crystal ?

(c) A weak acid (HA) is mixed with its salt
(BA) to form a buffer solution. Deduce
Henderson's equation for this buffer
solution. (3+3)+2+4

6. (a) Explain why acetic acid is more acidic
than phenol ?

(b) Deduce Gibbs-Helmholtz equation.

(c) Write a short note on artificial
radioactivity.

(d) Why lead can not produce hydrogen gas
when dissolved inacid? 2+4+4+2

7 (a) Draw the curves :

(i) PVuvs P

(ii) logP vslogV

(iii) Vst

(iv) v vs T.

( where the terms bear their usual
significance )
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(b)

8. (a)

(b)

(c)

(d)

(b)

(c)

(d)
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What are the differences between a
chemical reaction and a nuclear
reaction ? (2x4)+4

Calculate the change in entropy (AS)
when the volume of 5 mole ideal gas
become double in an isothermal
expansion.

What are the basic differences between
'order' and 'molecularity’ of a reaction ?

Draw a concentration vs time curve for
a first order reaction.

Why is the dipole moment of CCl 4
zero ? 5+3+2+2

Draw the vs volume
curves of NaOH and from the curves
show when neutralisation reaction
takes place of the following acid-base
reactions.

(i) HCI vs NaOH and

(i) CH 3COOH vs NaOH.

conductance

Write

mentioning the significance of terms

down  Poiseuille's equation

used in the equation.

Calculate the kinetic energy of 22.0 g of
CO, at 300 K.

Calculate screening constant for a '4s'

electron of sulphur atom.

(2+2)+3+3+2
[ AR 7O 7o
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10.

(a)

(b)

(c)

(d)

(e)

Why is the first ionisation energy of
nitrogen higher than that of oxygen ?

A system absorbs 102 cal heat to

perform 108 erg work. What is the
change in internal energy ?

What do you mean by ‘'heat of
neutralisation' ?

Why an aqueous solution of borax is
alkaline ?

Write down the mathematical
expression for Nernst's equation for a
redox reaction. 3+3+2+2+2

Group-C
Answer any four of the following. 6 x 4 =24
11. Explain :

(i) Radius of chloride ion is greater than
chlorine atom.

(ii) Boric acid is titrated against NaOH in
presence of glycerol using
phenolphthalein indicator.

(iii) BCl3 have no dipole moment. 2x3

12. (a) Calculate the efficiency of a Carnot
engine working in between 150°C and
50°C.

(b) What is Le Chatelier principle ? 4+ 2

B.Sc-7305-B
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13. (a) Correlate the equilibrium constants kp 17. (a) SnCl, is solid whereas SnCl, is liquid
. 9 4 .

and kc of the reaction
Explain in light of Fajan's rule.

Nz(g) +3H2(g) = 2NH3(g) 3
(b) Define : (b) What is meant by 'dispersed phase' and
(1) Nuclear fission and 'dispersion medium' ? Explain with a
(i) ~ Nuclear fusion. 3 suitable example. 2+(2+2)
14. (a) What is meant by Franck-Condon
principle ? 3 18. (a) Indicate what parameters are plotted in
(b) What do you mean by triple point in a the below mentioned Carnot cycle
phase diagram ? 3 curve ?
15. (a) Gold number of starch solution is 1
10-12. Explain. T A
(b) What is osmosis ? 2 B
(c) Which one is a better coagulator &
between KNO3 and Alz(SO4)3 ? D ¢
Explain your answer with proper —
reason. 2x3 (b) What is meant by half-life of a
16. (a) Boiling point of diethyl ether is much radioactive material ?
less than ethanol. Why ?
(c) State Lambert-Beer's law. 2x3

(b) Predict the shape of the species by
VSEPR :

(i) XeF 4 (ii) SF 4 (idi) PCl5 (iv) I3
2+4
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