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Note &

Answer all questions. The figures in the right hand margin indicates marks. Use

of Logarithm table is allowed.
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Without using algorithm table, find the value of the following :
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b i y = 2x3 – 6x2 + 6x – 4
dx

dy
 1½

If y = 2x3 – 6x2 + 6x – 4, find 
dx

dy
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c 8x – 4y = 12  1

Find the intercept and slope of the following equation : 8x – 4y = 12

OR

a  2

Integrate the following :
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c 4 4 7 

2

In a box there are 4 Red, 4 Green and 7 white balls. One of them is to be taken out.

What is the probability of this ball to be red or white ?

[ II Unit-II]

2. a

3

Discuss Maxwell-Boltzmen Law of distribution of molecular velocities of gases

with the help of graph. Show average velocity, root mean square velocity and most

probable velocity in the graph. Also explain the effect of temperature on the

distribution of molecular velocity.  Derivation of equation is not required.

b PV = 
3

1
 mnc2 3

Derive PV = 
3

1
 mnc2 for a gas.

c (C
mp

) (C
av

) (C
rms

)

1

(i) 1 : 1.128 : 1.224 (ii) 1 : 1.224 : 1.128

(iii) 1.224 : 1 : 1.128 (iv)

For a gas the ratio of most probable velocity (C
mp

) average velocity (C
av

) and root

mean square velocity (C
rms

) is :

(i) 1 : 1.128 : 1.224 (ii) 1 : 1.224 : 1.128

(iii) 1.224 : 1 : 1.128 (iv) None of these

OR
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Derive Van-der Walls equation   RTbv
v

a
p

2








   and explain how it explains the

behaviour of real gas.

b 3
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) (T

C
) iv

Write short notes on any two :

(i) Joule-Thomson effect (ii) C
mp

, C
av

 and C
rms

(iii) Critical Pressure (P
c
), Critical volume (V

c
), Critical temperature (T

C
)

(iv) Law of corresponding state.
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c

i ii iii iv

Vander Waal's equation explains the behaviour of which of the following gases :

(i) Ideal gas (ii) Inert gas (iii) Real gas (iv) All of the above

[ III Unit-III]

3. a S.I. 

3

Define surface tension and write its unit in S.I. System. How it is determined with the

help of stalagmometer ?

b 3

i ii

iii iv

Write short notes on any two :

(i) Gold number (ii) Langmuir adsorption Isotherm

(iii) Tyndell effect (iv) Coagulation

OR

a

3

Define viscosity. What is its unit ? How it is determined by Ostwald's Viscometer ?

b 3

i ii

iii iv

Write short notes on :

(i) Freundlich Adsorption Isotherm

(ii) Physical adsorption and Chemical adsorption

(iii) Application of colloids

(iv) Brownian motion

[ 4 Unit-IV]

4. a (SC), (b.c.c.)

(f.c.c.) 3

Define unit cell. Calculate the number of particles present in Simple Cubic (SC),

Body-centered cubic (b.c.c.) and Face-centered cubic (f.c.c) unit cell.

b 2d sin  = n 3

Derive Bragg's equation 2d sin  = n and explain its importance.

c 1 :  :  1

Convert Weiss indices 1 :  :  to Miller indices.

OR

a

3

AA-1149(  3  )



Define Symmetry elements. What is the total number of symmetry elements in a

cubic crystal-explain in detail.

b 3

What do you mean by crystal defect ? Explain in detail Schottky defect and Frenkel

defect.

c NaCl 1

i 6 Na+ ii 6 Cl
–

iii 8 Na+ iv 4 Na+

In NaCl crystal each Chloride ion is surrounded by :

i 6 Na+ ion ii 6 Cl
–

ion iii 8 Na+ ion iv 4 Na+  ion

[ V Unit-V]

5. a

3

What do you mean by Zero-order reaction ? Derive expression for rate constant for

zero-order reaction. Give two examples of zero-order reaction.

b

3

What is Arrhenius equation ? How activation energy is calculated from this equation

? Explain activation energy and threshold energy with the help of a proper diagram.

c 1

i ii iii iv

Which one determines the rate of reaction :

(i) Slow step (ii) Fast step (iii) Medium step (iv) None of the above

OR

a 3

Describe any two methods to determine the order of reaction.

b 3

i ii

iii

Write short notes on any two :

(i) Half-life period (ii) Catalysis

(iii) Difference between order and Molecularity of a reaction.

c 1

i 1 ii 1

iii 1 1 iv 2 1 v

What is the unit of rate constant for second order reaction :

(i) time–1 (ii) concentration–1

(iii) conc.–1 time–1 (iv) conc.2time–1 (v) None of the above
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