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( English Version )

1. Answer any two questions : 20 x 2 =40

a) i) Show that the following points lie on a

circle whose centre is at P( 1, - 3).

A:(4,1), B: (-3, —6)and

C: (-2, 1). 4
ii) Find a unit vector perpendicular to

the following vectors :

- A AA

a=2i+3j—-k and

- A AA

b=38i-2j+k 4

iii)  Prove :
> > 5 o e > o> o o
(bxc).(axd)+(cxa).(bxd)+(axb).(cxd)=0
4

%
iv) If P = A cos kt+ B sin kt show that

2—)

d - - - -
—§+k2p=O.Assume A and B
dt

are constant vectors and k is scalar

constant. 5

%
_)
v) Show that A.d—A:Ad—A. 3
dt dt
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b) i)

ii)
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Find the directional derivative of
f= xyz2 at (1, O, 3) in the direction
N A A
of i-j+k. Also find the greatest
rate of change and the direction. 5
- 2 A A A
If A=xz“i+2yj—-3xzk and
B=3xzi+2yzj-z“k , find the
> o o - 2> >
values of Ax(VxB)and (AxV)xB
at (1, -1, 2). 5
Explain the significance of moment of
inertia of a body about an axis. Is it
influenced by distribution of mass ?
Find the kinetic energy of a body
rotating about an axis. 7
Explain the similarity between mass
in the case of linear motion and
moment of inertia in the case of
rotational motion. 3
State Fermat's principle and establish
laws of refraction of light from this

principle. 6



ii)

iii)

ii)
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Explain the principle of Huygens’ eye-
piece. What are the differences
between Huygens’ eye-piece and
Ramsden’s eye-piece ? 6
Write down the expressions of velocity
of transverse and longitudinal waves
in stretched string. Which wave has
greater velocity ? Explain 4
Show that the change of frequency
when the observer approaching the
source is less than the change of
frequency when the source is
approaching the observer with the
same velocity. 4
State and explain second law of
Thermodynamics. Discuss its
significance. S
What is Carnot’s theorem ? Prove that
the efficiency of Carnot engine is

maximum. 5
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iii)  Find the expression for the change of
entropy it terms of pressure and

volume in the case of ideal gas. S

iv)  State and explain Stefan’s law in case

of black body radiation. 5
2.  Answer any three questions : 12 x3 =36
. o -
a) i) If A+B=A-B, Prove that A
_)

and B are mutually perpendicular.

i d AN > A A b d N
Prove, A=n(A.n)+nx(Axn)

A -
where n is any unit vector and A is

any vector. 6
ii) What is the nature of the equation
— A A

r=iacoswot+ jasinwot, where a
%

and o are constants ? Find C}j—; and

H
d2r

dt?

b) i) Show that the sum of potential and
kinetic energy in the <case of
conservative force is constant. What is
angular momentum ? Why is it called

a vector quantity ? 6
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Prove that the velocity of a satellite

moving round a circular path is

v = _GM , symbols have usual
(R+h)

meanings. In the case of planetary

motion write down Kepler’s laws. 6

Show that torsional rigidity of a wire

4
per unit turn is nnzll? , where the
symbols have usual meanings. §)

If a number of droplets of water, all of
the same radius r cm combine to form
a single drop of radius R cm, show

that the rise of temperature of water

would be £ 1.1 , where Tis
J r R
the surface tension of water and J the

joule equivalent of heat. 6

What is coefficient of viscosity of

liquid ? Mention the differences
between streamline and turbulent
motions. What is Reynolds number ?
What is the necessity of this

number ? 6
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What is the relation between the
coefficient of viscosity and
temperature of liquid ? What are the
differences between Newtonian and

non-Newtonian liquid ? 6
Define critical constants in the case of
gas and explain their importances.
What are the differences between gas
and vapour ? 6

In the van der Waals gas prove that

27
5=%
temperature and

TC , where TB = Boyle
T~ = critical
temperature. What is the law of
corresponding states ? 6

What is the interpretation of

temperature according to kinetic
theory of gas ? What is degree of
freedom ? What are the probable

degrees of freedom of triatomic gas ? 6
What do you mean by thermal
resistance and thermal resistivity ?
What is greenhouse ? Why are the

rare plants preserved in greenhouse ?

6



3. Answer any four questions :

a) i)

ii)

ii)

ii)
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6x4=24

What do you mean by torque and
angular momentum ? What is the
these two

relation between

quantities ? 3

Find the dimensional formula of

Rigidity Modulus. 3

%
If r is position vector, prove that

-> o> 5 o
(A.V)r=A. 3
- N
If a force F=-aix acts on a

) - o> -
particle, show that V x FF = 0. What
is the nature of this force ? 3

Find the dimensional formula and
unit of G in Newton’s gravitational

law. 3

In the case of a planet moving in a
circular path round the sun the
square of time period is proportional
to the cube of its distance from the

sun. — Explain. 3
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d) i)
ii)
e) i)
ii)
f) )
ii)
g i
ii)
h) i)
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Compare torsional rigidity with
flexural rigidity for a wire of unit

length. 3
What is Poisson’s ratio ? What are its
limiting values ? 3
State the laws of transverse vibration
in stretched string. 3
Graphically represent the positions of
node and anti-node of a vibrating
tuning fork. 3
Compare beats with interference of
sound. 3
What is the condition of no emergence
of light from a prism ? 3
What is spherical aberration ? Why is
it so called ? 3
What is crossed lens ? Mention its
uses. 3
Why is Carnot cycle called reversible ?

3
What is the physical significance of
entropy ? 3




