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SPH-I (UT-201/15)

( English Version )

1. Answer any two questions : 20 x 2 =40
a) i) Z:Q/i\—6/]\'—31/€ and
E: 4?+3§—1€ are two given
vectors. Find the wunit vector
perpendicular to the plane of above
vectors. 4
ii) Prove that
E‘) = (2xy + 22 )/l\ +x2 /J\ + 2leAc Newton
is a conservative force. 4
iii) State Gauss’ divergence theorem.
Using this theorem prove that the
volume of a sphere of known surface
areais V= %na3, where a = radius
of the sphere. 2+4
iv) Find the relation between applied
torque and angular momentum of a
rotating body. Hence establish the law
of conservation of angular
momentum. 4+ 2
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SPH-I (UT-201/15) 2

b) i)

iii)

iv)
v)
) i)
ii)
iii)
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State the Kepler’s laws of planetary

motion. 3

Find the expression of acceleration
due to gravity when observed inside
the earth. Prove that acceleration due
to gravity at the centre of earth is

ZEero. 4+ 2

Calculate the potential energy stored
in a body when its length is changed

by external force. 4

Discuss the molecular theory of

surface tension. 2

State the basic assumptions of kinetic

theory for an ideal gas. 5
State and explain first law of
thermodynamics. S
Establish the relation between volume
and pressure of an ideal gas for
adiabatic process. 4

State and prove Kirchhoff’s law of

radiation. 3+4



iv)
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0-04 m thick ice is frozen on a lake.
Air temperature is 261 K. Find the
rate of solidification of ice. Given that

Specific heat of ice = 2:184 Wm ~ Ig-1 ,
Density of ice = 920 kg m ™~ 3 ,
Latent heat of ice = 333 kJ/kg. 4

Find the expression for motion of two
mutually perpendicular simple
harmonic oscillators with same
frequency (0) but different phase (¢).
Prove that the motion will be straight
for =0 and ¢ = n. S+2
Use Fermat’s principle to prove the
laws of reflection. 5
The real image is formed on a screen
045 m from the convex lens. The
distance between the lens and the
object is 0-90 m. Now a concave lens
is kept in contact with the convex
lens. To get the image on the screen,
it has to move by a distance 0-75 m.
Find the focal length of the concave
lens. 4
Find the expression for magnification

of a simple microscope. 4
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2.  Answer any three questions :

a) i)

iii)
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12 x 3 =36

4)
If the angle between two vectors A

%
and B is 06 and the direction cosines
of the vectors are A{,p;,vy and

Ao, Ug , vy respectively, then prove
that
cos O = 7\.17\,2+u1},12+V1V2. 4

4>
If a is a constant vector, then prove

->(-> - -
that V[a.r]:a,where

4)
r = position vector. 4

N
If f is a constant vector, then prove
-

d f

%
that f and o e perpendicular

to each other. 4

Find the moment of inertia of a
rectangular lamina about an axis
passing through its centre and

parallel to its breadth. 4
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The vertices of a light quadrilateral
are A(-3,2),B(3,-1),C(6,3)
and D (12, 2). If 1 kg, 2 kg, 3 kg and
4 kg weights are attached with the
vectices A, B, C, D respectively, then

find the centre of mass of the system.4

The equation of motion of a body
moving in xy plane is

-2 A N . .
r=1iacoswt+ jbsinwt. Find the

acceleration of the body. 4

A body is thrown vertically upward
and it reaches to a hight 64 x 10%m.
Find the velocity of throw.

Given : Radius of earth = 6:4 x 10 6m

Acceleration due to gravity on the

surface of earth = 9-8 m/s 2. 4

A body is rotated with the help of an
inextensible string of length [ If the
string makes an angle 6 with the

vertical, show that time period of

rotationis T = 2n Lcos © . 4

g
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Using the expression for pressure of
an ideal gas prove Charles’ law and

Boyle’s law. 4

Establish  Fourier’s equation in
relation with rectilinear propagation of
heat. Find also the expression for
temperature at steady state at a
distance x from the source with
(a) radiation is negligible, (b) radiation

is not negligible. 4+2+2

Establish the expression for damped

vibration. 4

Find the minimum distance required
for a convex lens to form an image on

a Screemn. 4

Find the equivalent focal length of two

thin lenses kept in contact. 4

Establish the condition of
achromatism for two lenses kept in

contact. 4



3. Answer any four questions :

a)

d)
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6x4=24

i) Show that
S5 )2 S5 )2 2,9
axb | +| a.b = a“b~. 3

> > >
ii) If a+b+c = 0, then show that

- - > - - -
axb = bxc =cxa. 3

State and prove parallel axis theorem in

connection with moment of inertia. 2+4

Write down the expression for bending of a
light beam. Use the above expression to
find the expression of depression of a beam
rigid at two ends and loaded at the mid-

point. 2+4

State and prove Bernoulli’s theorem for

streamline flow of fluid. 2+4

i) The available work of a cycle of Carnot
engine operating at the temperatures
100°C and 10°C is 1200 joule. Find

the heat taken from the source. 3
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ii) Calculate = the average  surface

temperature of sun.
Given : Solar constant = 1360 W/m2 ,
Stefan’s constant = 5:67 x 10~ 8 WmK !
Average distance of sun from earth = 1-49 x 10 y
Average radius of sun =7 x 10 8m. 3

f) What do you mean by Doppler effect ? If the
source is in motion and observer is at rest
how the frequency of the source changes to

the observer ? 2+4
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