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BPHE-101/BPHE-102/PHE-02

BACHELOR OF SCIENCE (B. SC.)

Term-End Examination

June, 2026
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
June, 2026

BPHE-101 : ELEMENTARY MECHANICS

Time : Z% 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 crate of mass 4.0 kg is moving down an
inclined plane which makes an angle of 30°
with the horizontal. If the coefficient of
kinetic friction 1is 0.15, calculate the
acceleration of the crate. Draw the free body

diagram. (Take g = 10 ms—2)
Explain what is a free particle. 4+1
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2. State the law of conservation of linear

momentum. 1+4
A rocket of mass 5000 kg moving at a speed
of 5.5x10%°ms™ ! ejects an exhaust gas of

1500 kg at a speed of 2.0x10°ms™ ! relative
to the rocket. Calculate the final velocity of
the rocket.

3. A nparticle of mass 30.0 g 1is pushed
along a straight line with an initial
speed of 3.0 ms~!1. A constant force of friction
F = 0.06 N is exerted opposite to the motion
of the particle. How far will the particle
move before it comes to rest ? 5

4. The average angular acceleration of a stone
lodged in a rotating wheel is 120 rad s2.
Calculate the speed of the stone after 3.0 s,
if it starts from rest. What is its acceleration
at this instant of time ? It is given that the
distance of the stone from the axis of

rotations is 0.10 m. 2+3
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5. A merry-go-round is accelerated uniformly
from rest and attains an angular speed of
0.4 rad s71 in 12 s. Calculate the moment of
inertia of the merry-go-round if the net
applied torque is 2000 Nm. What will be the
angular momentum of the merry-go-round

after 20 s ? 3+2

6. A satellite of mass 2000 kg moves about the
earth In an orbit with semi-major axis,
a = 5000 km. Calculate the total mechanical
energy of the satellite. Determine
the eccentricity and shape of the orbit if the
apogee distance r, =6500 km.

Given M, =5.98 x 1074 kg and

G=6.67% 10 "'Nm?kg 2. 3+2

7. A 4 kg ball and a 6 kg ball are moving
towards each other with a speed of 6 ms !

each. Calculate the velocity of the centre of

mass of the system and the velocities of the
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two balls after collision in the centre of mass

frame of reference. 1+4

8. What will be the period of daily rotation of
the earth, if the earth suddenly condensed to
half of its usual radius without any change

in the mass. 5
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BPHE-102/PHE-002

BACHELOR OF SCIENCE (B. SC.)
Term-End Examination
June, 2026

BPHE-102/PHE-002 : OSCILLATIONS AND
WAVES

Time : Z% Hours Maximum Marks : 25

Note : (i) Answer all questions. However,

internal choices are given.

(it) Marks are given against each

question.
(iti) You can use a calculator.

(iv) Symbols have their usual meanings.

1. Attempt any three parts : 3X5=15

(a) How is a compound pendulum different
from a simple pendulum ? Obtain an
expression for the time period of a

compound pendulum. 5
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(b) Two collinear harmonic oscillations are

given as : 5

x,(t) =0.04 cos (20nt — gj m

xy(t) = 0.05 cos (20nt - gj m

Calculate the amplitude, the phase
constant of the resultant oscillation
obtained on superposing these two

collinear oscillations.

(¢) A body of mass 0.3 kg is suspended from
a spring of force constant 30 Nm™IL
Neglecting the air drag, obtain the
expression for its displacement if the

external force F = 30 cos ot is applied

on it. 5

(d) A progressive wave is described by the

equation : 5

y(x, t)=(@1) sin{500 it — g—g} cm
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Determine its direction of propagation,
wavelength, angular frequency,

frequency and velocity.

(e) The wavelength of a note of sound of
frequency 600 Hz is found to be 0.60 m
at 16°C. If the density of air at STP is

1.29 kg m~ 3, calculate r. Here r is the

ratio of molar heat capacities of a gas at

constant pressure and constant volume.

5

2. Attempt any two parts : 2x5=10

(a) Several hundred beads, each of 1.2 g are
connected in series with springs 7 mm
long, each weighing 1.3 g. If beads
occupy 3 mm each. A force of 0.6 N 1is
required to compress or extend spring
by 1 mm. Calculate the velocity of
propagation of elastic longitudinal

waves along the spring-bead system. 5
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(b) Two waves propagating on a stretched

string fixed at both ends are given by : 5

y,(x, £) = (0.09) sin(t —gjm

¥, (x, £) = (0.09) sin[t + gjm

Determine the position of the nodes
(n = 1, 2) for the resulting standing

waves.
(c) Two strings of mass per unit lengths p,

and Py (=9p,) are joined and stretched

under the same tension. Calculate the
reflection and transmission amplitude
coefficients for transverse waves on the

strings. 5
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