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BPHE-102/PHE-02
BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
December, 2024
PHYSICS

BPHE-101 : ELEMENTARY MECHANICS
AND

BPHE-102/PHE-02 : OSCILLATIONS AND WAVES

Time : 3 Hours Maximum Marks : 50

Instructions :

1.

Students registered for both BPHE-101 and
BPHE-102/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.

Students who have registered for BPHE-101 or
BPHE-102/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

BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
December, 2024
BPHE-101 : ELEMENTARY MECHANICS

Time : 1% Hours Maximum Marks : 25

Note : (i) Attempt any five questions.

(it) The marks for each question are

indicated against it.
(iti) Symbols have their usual meaning.

(iv) You may use a calculator.

1. A box of mass 30 kg is pulled on the floor by a
rope, the rope makes an angle of 30° with the
horizontal. If the tension in the rope is 300 N,
determine the coefficient of kinetic friction
given that the object moves at a constant

velocity. 4+1

Take g = 9.8 ms2. Draw the free body diagram.
D-3255/BPHE-102 P.T.O.
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2. (a) State the Impulse-Momentum theorem.

(b) Obtain the recoil velocity when a bullet is
fired from a gun with a speed of 550 ms!,
assuming the bullet and the gun as an
1solated and closed system. It is given that
the mass of the gun is 2.5 kg and the mass
of the bullet 1s 0.004 kg. 1+4

3. (a) State the Work-Energy theorem.

(b) Calculate the work done by the force

- ~ N . .
F=3xi +2y/ in moving a particle from a

point (1,2) to the point (3,5). 1+4

4. (a) A planet rotates about its axis once in
15 hours and orbits the star in 700 days in
a circular orbit. What is the average
angular speed of a particle on the surface
of the planet as it (1) rotates on its axis,

and (i1) orbits the star ?

(b) Define centripetal force and write its

mathematical expression. 2+2+1

D-3255/BPHE-101
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H
5. (a) If F is the net force acting on a particle

and 7 is its position vector with respect to
the origin O, what is the magnitude of

torque ?
(b) Obtain the equation of motion for a particle

1in non-uniform circular motion. 1+4

6. Write down the expression for the centre of
mass of an N-particle system. The position

vectors of three particles of masses m; =3.0kg,

my =7.0kg and mg =4.0kg are given by :
n= (4t2 +30)i + 5t2}',

%H=3r1+4t)

and % =5t +(3t-2)]

where 7,7%,73 are in metres. Calculate the

velocity and the acceleration of the centre of

mass of the system. 1+4

7. Derive the expression for total kinetic energy of

a rolling rigid body. 5
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8. Derive the law of equal areas for a central
conservative force. The orbit of a satellite about

the earth is given by :

7000
y=——km
1+0.7cos0

Determine the eccentricity and type of orbit.

3+2
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BPHE-102/PHE-02

BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
December, 2024

BPHE-102/PHE-02 : OSCILLATIONS AND WAVES

Time : J% Hours Maximum Marks : 25

Note : (i) Answer all questions.

(it) The marks for each question are

indicated against it.
(iti) Symbols have their usual meanings.

(iv) You can use a calculator.

1. Attempt any three parts : 3x5=15

(a) A 20 mH inductor is connected to a 1uF
capacitor. Calculate the frequency of
electrical oscillations in it. If the maximum
potential difference across the capacitor is

10 V, calculate the energy of oscillations.
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(b) Two identical pendulums, each of mass
0.2 kg and length 0.75 m are coupled to
each other through a spring connected to
their bobs. The force constant of the spring
i1s 5 Nm-l. Calculate the normal mode
frequencies of the coupled pendulum. Take
£=9.8 ms2,

(¢) The wave on a string fixed at both ends are

represented by the equation :
y(x,t) =2sin (%} cos (50 mt) m

This stationary wave i1s produced due to

supposition of :

n(x,t) = Asingx—n(x —vt)

and yo(x,0)=A sini—n(x +vt) .

(1) Obtain the equations of component

waves.

(1) Calculate the distance between two
consecutive nodes of the stationary

wave on the string.

D-3255/BPHE-101
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(d) A train generates sound of frequency
480 Hz.

(1) If you are standing on the platform
and the train is approaching the
platform with a speed of 30 ms-t,
calculate the frequency of sound heard

by you.

(11) What frequency will you hear if the
train is standing on the platform
and you approach it with a speed of

30 ms1?

Take speed of sound as 340 ms-1.

2. Attempt any two parts : 2x5=10
(a) Calculate the speed of sound in water and
steel. Take y=1.4, =10° kg-m_?’ ,

Pwater
Petee] = 7800kgm™,  B=0.20x10"'Nm™
and Y =2x10"'Nm™=2.

Explain the significance of your result.

(b) Derive an expression for the impedance
offered to transverse waves by a stretched

string.
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(¢) Distinguish between phase velocity and
group velocity. The phase velocity of a
transverse wave In a crystal of atomic
separation d is given by :

y :Cs1n(kd/2)
P (kd12)
where C i1s a constant. Determine the

group velocity of the wave.
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