04554

No. of Printed Pages : 15 [ PHE-1/ PHE-ZJ
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Term-End Examination
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PHYSICS

PHE-1 : ELEMENTARY MECHANICS
&
PHE-2 : OSCILLATIONS & WAVES

Instructions :

()  Students registered for both PHE-1 & PHE-2
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 PHE-1 or PHE-2
should answer the relevant question paper after
entering their enrolment mimber, course code and
course- title on the answer book.
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Time : 15 hours

PHYSICS
PHE-1 : ELEMENTARY MECHANICS

Note :

Attempt all questions. Marks for each question are
indicated 1gainst the question. You may use log tables
or simple calculator. Symbols have their usual meaning

unless indicated.

1. Do any five of the following :

(a)

(d)

(?)

A particle of mass i is projected from point
O with a velocity v, at an angle 8 with the
horizontal. Determine its position vector
after time t.

Distinguish between linear momentum and
impulse. Explain why it is less dangerous
to fall on a mattress than on a hard floor.

A spring is governed by the force law
d 3 A
F=- (x — 4x )z’ . Determine the values of

x at which the system is in equilibrium.

What are conservative and non-
conservative forces ? Give one example for
each.

Derive the expression for the acceleration
of a particle in non-uniform circular motion
using plane polar coordinates.
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®)

What physical quantities are conserved for
the motion of a planet around the sun ?
Explain.
An object is rotated on a horizontal
centrifuge of radius 10 m. Determine the
speed of the object if its centripetal
acceleration is 4g. What is the time period
of motion ? Take ¢ = 10 ms~2.
With the help of a diagram, show that
sinf cm y= l
Vll where 6,
and ®cm are the angles of scattering in the

tan; = ——,
L cosh cm + vy

laboratory and centre-of-mass frames of
reference, V is the velocity of the

1
centre-of-mass and v is the velocity of the

incident particle in the centre-of-mass frame
after collision.

2. Attempt any two parts :

(2)

(b)

A roller coaster has a vertical circular section
of radius 10 m. Determine the minimum
speed of a train if it is not to leave the track
even at the top of the vertical circle. Draw
the appropriate force diagram.

‘Three particles of equal mass m are placed

at the corners of an equilateral triangle of
side L. Determine the centre-of-mass of the
system. Calculate the work done to
separate them to infinite distance from each
other.

4+1

3+2
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(¢) If the period of rotation of the earth
decreases by 1u s in one year, determine the
change in its rotational energy in a day.
Take the mass of the earth as 6.0 x 10%* kg
and its radius as 6400 km.
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PHYSICS

PHE-2 : OSCILLATIONS AND WAVES

Time : 1% hours

Note :

Attempt all questions. The marks for each questioh are
indicated against it. Log-tables or non-programmable
calculators may be used. Symbols have their usual
meanings.

Maximum Marks : 25

s

1. ' Attempt any three parts :

()

()
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Whatis a Compoimd pendulum ? Calculate
the expression for the length of an
equivalent simple pendulum.

Quality factor Q of a sonometer wire is
2x103. On plucking, it executes 240
vibrations per second. Calculate the time

1
in which the amplitude decreases to e_zof

the initial value.

A damped harmonic Oscillator has the
amplitude of 20 cm. It reduces to 2 cm after
100 oscillations, each of period 4.6s.
Calculate the logarithmic decrement and
damping constant. Compute the number
of oscillations in which the amplitude drops
by 50%.
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(d)  An open pipe is suddenly closed at one end
with the result that the frequency of third
harmonic of the closed pipe is found to be
higher by 100 Hz than the fundamental
frequency of the open pipe. Calculate the
fundamental frequency of the open pipe.

(e) The waves of an electrically maintained
tuning fork of frequency 76 Hz have an
amplitude 0.15x10"2 m. Calculate

(i)  the energy radiated per meter® and
(ii) the energy current.

Take the speed of sound as 332 ms~! and
the density of air as 1.29 kgm 3.

2. Attempt any two parts : 5x2=10

(@)  Consider two identical spring-mass systems
connected by a spring of spring constant k'.
(i) Show their equilibrium and
instantaneous configurations and
write down the equation of motion of
these masses when they are made to

execute longitudinal oscillations.

(ii) Is their motion simple harmonic ?
Justify your answer.

(i) Can we reduce these equations to the
standard equation of SHM ? If so,
how ? Show all the mathematical
steps. '
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(b) Using boundary conditions for transverse
waves, calculate the amplitude reflection
and transmission coefficients.

(c) A wave is propagating on a string fixed at
both ends. It is reflected at one of the fixed

- ends. Discuss the nature of waves formed
due to their superposition. Give all
necessary mathematical steps.
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