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05741 Term-End Examination
PHYSICS
BPHE-101/PHE-01 : ELEMENTARY MECHANICS
&

PHE-02 : OSCILLATIONS & WAVES
Instructions : '

(i) Students registered for both BPHE-101/PHE-01
& PHE-02 courses should answer both the
question papers in two separate answer books
entering their enrolment number, course code
and course title clearly on both the answer books.

(i) Students who have registered for BPHE-
101/PHE-01 or PHE-02 should answer the
relevant question paper after entering their
enrolment number, course code and course title
on the answer book.
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BPHE-101/PHE-01

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
June, 2014

BPHE-101/PHE-01 : ELEMENTARY MECHANICS

Time : 1 é hours

Maximum Marks : 25

Note :

Attempt all questions. The marks for each question
are indicated against it. Symbols have their usual
meaning. The values of physical constants are
given at the end. You may use log tables or
non-programmable calculators.

1. Attempt any fwo parts :

(a)

(b)

An average force has magnitude four times
that of another average force. Both forces
produce the same impulse. If the larger force
acts for 1-0 ms, for how much time does
the smaller force act ? State work-energy
theorem.

A constant force of friction is being exerted
on an object. Is it possible for the object to
move with a constant velocity ? Explain. A
level road has a turn of radius of curvature

2x6

4+2

100 m. Calculate the maximum speed with -

which a car can travel around the turn
without going off the road. It is given that
the road is dry and the coefficient of static
friction is 0-81.
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(b) What is the significance of the centre of
mass of an N-particle system ? Locate the
centre of mass of a system of 4 particles
"shown below with respect to the particle of

mass m. 2+3
4m 3m
a
a
1m 2m

3. (a) A solid sphere of mass M and radius R
starts from rest and rolls without slipping
~down an inclined plane from a point A.
Determine the velocity with which it will
reach a point B at a vertical distance h from

point A. ‘ ' 5

(b) An object is situated in a freely falling lift.
What is its weight in the frame of reference
of the lift ? Explain with the help of a
free-body diagram. 3

OR
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(c)

(d)

Define conservative force. Give an example.
A child of mass 20 kg climbs a slide (of
height 2:0 m from the ground) and slides
down from top. What is her speed when she
reaches the ground ? Neglect friction. 1+1+4

Define torque and explain its physical
meaning. A merry-go-round of radius 4-0 m
is set rotating clockwise from rest. It attains
an angular speed of 0-10 rad s! in 20 s.
What is the torque experienced by a child of
mass 25 kg sitting at the edge of the
merry-go-round ? When will the angular

momentum of this system be constant ?

2+3+1

2. Attempt any one part : 5

(a)

State Kepler’s laws. Calculate the time
period of a comet moving in an elliptical
orbit about the Sun. It is given that the
length of the semi-major axis of the orbit is
3-0 x 10'2 m. 3+2
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(a) Show that two balls of equal mass move
perpendicular to each other after a
two-dimensional elastic collision. ' 5

(b) Calculate the value of g at latitude 60° N.
What is its value at the poles ? 3

Values of physical constants :
 g=10ms™ |
G=617x 107! Nm? kg2
Mass of the Sun = 2 x 10%° kg

Re=64x10°m
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PHE-02
BACHELOR OF SCIENCE (B.Sc.) '

Term-End Examination
June, 2014

PHE-02 : OSCILLATIONS AND WAVES

Time : 1 é hours. Maximum Marks : 25

Note :

Attempt All questions. The marks for each question
are indicated against it. Symbols have their usual
meaning. You may use log-tables or

non-programmable calculators.

1. Attempt any three parts : 5x3=15

(a)

(b)

PHE-02

A long string of mass per unit length
0-2 kg m~! is stretched under a tension of
500 N. Calculate the speed of transverse
waves on the string. If this string is joined
to another string of mass per unit length
0-8 kg m™!, calculate the impedances of both
strings.

Obtain an expression for apparent frequency
of sound heard by a listener when both the
source and the listener are in motion and
approaching each other.
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(¢) Write down the equation of motion of a
weakly damped harmonic oscillator. Solve it
to obtain an expression for instantaneous

displacement.

(d) A body of mass 0-2 kg is suspended from a
spring of force constant 100 Nm™l. The
frictional force due to air drag acting on it is
5v newton. Write down the differential
equation of motion and calculate the
period of free oscillations. If a harmonic force
F = 20 cos 20t is applied on it, calculate the
phase lag in the steady state. |

(e) Two coupled masses are made to execute
longitudinal. oscillations. These are initially
given the same displacemént towards the
right. Write down the differential equation
describing the motion of this system and
“derive its normal mode frequencies.

2. Attempt any two parts : ' 5x2=10

(a) The vibrations of a string fixed at both ends
are represented by the equation

y(x, t) =2 sin (?j cos (50 ntt) metre
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(b)

(c)

PHE-02

This stationary wave is produced due to
superposition of

yl(x, t) = A sin 2% (x —vt) and
b= Asin 2% (x4 vt
yz(x, ) = smT X + vt).

(i) - Obtain the equations of component
waves, and

(i) calculate the distance between two

consecutive nodes of the stationary
wave.

How does a wave group get constituted ?
Obtain an expression for the velocity of a
wave group. What is the relation connecting
the group and phase velocities ?

Derive an expression for the trajectory
of motion of a point which is
subjected simultaneously to two mutually
perpendicular oscillations of equal frequency
and phase difference, ¢. Using this
expression, determine the trajectories for the
following two cases :

(i) x=2sinot, y=2cos ot

(1) x =  sin ot, y = 4 sin (ot + 7

12
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qg ATTH T e q F sreruw & )

y,(%, t) = Asin % (x — vt) 3

5% B = Asin 2% (x4 )
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(i) x=2sinot, y=2cos wt ,

(i) x =sin ot, y =4 sin (ot + )
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