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( English Version )

1. Answer any two questions : 20 x 2 =40
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o = -
If A+B = A-B, prove that A and

%

B are mutually perpendicular. 4
Find the work done if the force

9

F =15, 10, 15] kg is displaced from
the point ( 1, 0, 3 ) to the point

(3,-1,-6). (Coordinates are in cm).

State Stokes theorem. If

> 1> -
prove that m:Eva. 2+5

- AA A
If the force F = -3i+ j+ 5k dynes
AN A
acts at the point (7i+3j+k) cm,
what is the moment of the force in
dyne-cm with respect to the origin ?

What are its components ? )
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In the case of gravitational field state
Gauss’s theorem. What is the
differential form of this theorem ?
Write Laplace’s equation. 8
What is escape velocity ? Prove that
escape velocity v = 2gR . 1+3
A smooth straight tunnel is bored
through the centre of earth and a
particle is allowed to move in it from a
position of rest. Find the maximum

velocity of the particle. 4

A beam of length 1 m and cross-
sectional area 0'5 cm x 05 cm is
placed horizontally on two knife-
edges. Find the load to be applied at
the mid-point of the beam for a
depression of 2 mm at the mid-point.
Young's modulus of material of the
beam Y= 2 x 1011dyne—cm_2. 4
Establish the relation between surface
tension and pressure differences of
the two sides of curved surface of a

liquid. 5
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What are the differences between
Newtonian and non-Newtonian

liquids ? Define streamline and
turbulent flows. What is Reynolds

number ? 2+2+2

Prove that average kinetic energy of
each molecule is proportional to

absolute temperature of the gas. )

Define intensive and  extensive
variables. What are the differences
between First and Second laws of

thermodynamics ? 4

What is black body ? In the case of
black body radiation, state and

explain Stefan-Boltzmann law. 2+ 3

What are the differences between
thermal conductivity and thermal
diffusivity ? What is Solar constant ?

4
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2.  Answer any three questions :

a) i

i)

iif)
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What is forced vibration ? What is
sharpness of resonance ? Explain
amplitude resonance. 2+2+2

What are the differences between
beats and stationary waves ? What do

you mean by interference of sound ?

3+2
12 x 3 =36

What type of motion does the

following equation indicate ?

A 8 .
r=tacosot+ jasinot,

where a and o are constants. 4

-

=2 r
Prove that V.| — | =0, (r#0). 4

3

If o(xy z) = 3x2y—y3z2, show
—> /\ /\ AN

that Vo= -12i-9j-16k at the

point (1, -2, —1). 4

What is conservative force ? Prove

that in the case of conservative force

sum of kinetic energy and potential

energy is constant. 1+3
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What is centre of mass ? State and

explain perpendicular axes theorem.
1+3

Prove that rotational kinetic energy

1> -

T=—=L.W. 4
2

What are gravitational potential and

_)
intensity ? If f be the gravitational

intensity, explain the following

relations : 4
- -
X) § f.dr =0 and

- > -
y) Vxf=0.

Establish the relation between Y, n

and o. 4

Discuss the effects of temperature
and pressure on coefficients of

viscosity of liquid and gases. 4

Establish the relation between Boyle

temperature (Tg) and critical

temperature ( Tc ) - 4
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Show that

If the source of sound and observer
move in the same direction with
uniform velocity, what will be the

change of frequency ? 4

What do you mean by Normal vision
and Distinct vision ? In the case of
normal vision draw the diagram of
Huygens’ eye-piece. 2+2
Why a single lens cannot make a eye-
piece ? What are the differences
between Astronomical telescope and

Terrestrial telescope ? 2+2

Define Dioptre. If the power of a lens
is + 2D, what will be the nature and

focal length of the lens ? 1+3
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3.  Answer any four questions : 6x4=24
a) i) Determine the unit vector

perpendicular to the plane containing

- A AN A
the vectors, A = 2i-6j-3k and

g N A AN

B=4i+3j-k. 3

- -
ii) A is a constant vector. Prove that A

4>
and CL—? are mutually perpendicular.

3

Prove that the given force

AN AN
2 +xy2 ) j + 2xyzk

;‘): (2xy+y22 )/i\+(x
is a conservative force. Write down Kepler’s
third law. S+1
What are principal axes ? Determine the
moment of inertia of a circular disc about
its own axis. 2+4
By the method of dimension prove that
when a spherical body falling through a
viscous liquid the viscous dragging force is
proportional to the radius of the body, its
velocity and coefficient of viscosity of the

liquid.
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e) State the law of corresponding states. Write
van der Waals equation and discuss its

drawbacks. 2+4

f) What do you mean by reversible and
irreversible processes ? Prove that

1

TVY ~ ' = constant in the case of adiabatic

process. 2+4
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