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BACHELOR OF SCIENCE (B.Sc.) 
Term-End Examination, December, 2017 

PHYSICS 
BPHE-101/PHE-01 : ELEMENTARY MECHANICS 

BPHE-102/PHE-02 : OSCILLATIONS AND WAVES 
Instructions : 
(i) Students registered for both BPHE-101 I PHE-01 and 

BPHE-102 I 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. 

(ii) Students who have registered for BPHE-101 /PHE-01 
or BPHE-102 I 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 

December, 2017 

BPHE-101 /PHE-01 : ELEMENTARY MECHANICS 

Time : 1— 
1 

2 
hours Maximum Marks : 25 

Note : Attempt all questions. The marks for each question 
are indicated against it. Symbols have their 

usual meanings. You may use log tables or 
calculators. 

1. Attempt any two parts : 	 2x6=12 

(a) (i) A crate of mass 75 kg is pulled along a 
horizontal floor with constant velocity 
by a rope attached to the crate. The 
coefficient of kinetic friction between 
the floor and the crate is 0.2 and the 
angle the rope makes with the 
horizontal is 45°. Calculate the 
magnitude of the force exerted on the 
crate by the rope. Draw the free body 
diagram. Take g = 10 ms 2. 5 

(ii) Draw a labelled diagram of the 
potential energy function for a simple 
harmonic oscillator. 1 
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(b) (i) State the work-energy theorem. A box 
of mass 500 g is moving with a speed of 
2.5 ms-1  on a table. It comes to a stop 
after travelling a distance of 
2.6 m. Calculate the coefficient of 
kinetic friction between the box and the 
table. Take g = 10 ms 2. 	 1+3 

(ii) A stationary ball is struck by a bat with 
an average force of 60 N over 10 ms. If 
the mass of the ball is 0.25 kg, what 
speed does it have just after the 
impact ? 2 

(c) (i) A block of mass 2 kg is pushed against a 
spring kept on a table, compressing it by 
20 cm. Then the block is released and it 
slides along the table. The coefficient of 
kinetic friction between the block and 
the table is 0.15 and the spring constant 
is 200 Nm-1. How far will the block 
move along the table before it comes to 
rest ? Take g = 10 ms-2. 	 4 

(ii) A particle starts from rest and moves in 
a circle with constant angular 
acceleration of 3 rad s -2. If the 
magnitude of the centripetal force on 
the particle is thrice the magnitude of 
the tangential force on it, determine its 
angular speed. 2 
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(d) A disc having a rotational inertia of 

1.2 x 10-3 kg m2  is attached to an electric 
motor which exerts a torque of 16.0 Nm on it. 
Calculate the disc's (i) angular speed, and 
(ii) angular momentum 30 s after the motor is 
turned on. Is the disc's angular momentum 
conserved ? Explain. 3+2+1 

2. Attempt any one part : 	 1x5=5 

(a) (i) Write down the features of motion 
under central conservative forces. 	2 

(ii) Two satellites of Saturn are at 
distances of 197700 km and 
527108 km, respectively, from its 
centre. If the orbital time period of the 
first satellite is 1.03 days, what is the 
orbital time period of the second 
satellite (in days) ? 3 

(b) Write down the expression for the position 
vector of the centre of mass of an N-particle 
system. Four particles of mass m, 2m, 3m and 
4m are located at the four corners of a square 
of side a. Locate the centre of mass of this 
system. 	 1+4 

3. Attempt any one part : 	 1x5=5 

(a) A particle of mass 4.0 kg moving with a 

velocity of 2.0 ms-1  i collides elastically with a 
particle of mass 6.0 kg moving with a velocity 

of (- 4.0 ms-1)I . What is the velocity of the 
centre of mass of the system ? Calculate the 
velocities of the two particles after the 
collision using the c.m. frame of reference. 1+4 
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(b) State the conditions for the mechanical 
equilibrium of a rigid body. A uniform ladder 
of mass 20 kg rests against a smooth vertical 
wall at an angle of 53° to it. The other end 
rests on a rough horizontal floor. Determine 
the frictional force that the floor exerts on 
the ladder. 	 1+4 

Take : 

sin 53° = —4 , cos 53° = —3 and g = 10 ms 2. 
5 	5 

4. Attempt any one part : 	 1x3=3 

(a) What should the minimum angular speed of 
the earth be so that objects would fly off its 
surface ? 

Take g = 10 ms -2  and RE  = 6400 km. 	3 

(b) What are non-inertial frames of reference ? 
A child of mass m stands at rest in a lift 
which is moving upwards with an 
acceleration of 5 ms 2. What is the inertial 
force acting on the child ? What is the 
apparent weight of the child ? 

(Take g = 10 ms2) 	 1+1+1 
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I BPHE-102/PHE-02 I 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2017 

BPHE-102/PHE-02 : OSCILLATIONS AND WAVES 

Time : 1 —
1 

hours 
2 

Maximum Marks : 25 

Note : Attempt all questions. The marks for each question 

are indicated against it. Symbols have their usual 

meanings. You may use log tables or 

non-programmable calculators. 

1. Attempt any three parts : 	 3x5=15 

(a) The acceleration of a particle executing 
2 

simple harmonic motion is 
3 

 --it  claw- 1s2  when 

it has 3 cm displacement from mean 

position. Calculate the time period of motion. 

(b) The quality factor of a tuning fork of 

frequency 256 Hz is 10 3 . Calculate the time 

in which its energy becomes 10% of its initial 

value. 
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(c) An alternating potential of frequency 
105  Hz and amplitude 1.5 V is applied to a 
series LCR circuit. If L = 1 mH and 
R = 50 Q, calculate the value of the 
capacitance C to get the resonance. 

(d) The frequency of siren of a factory is 
1000 Hz. Calculate the frequency of the 
sound of siren heard by a person in a car 
moving with a speed of 72 km/hr (i) towards 
the siren, and (ii) away from the siren. 

(e) A sinusoidal water wave having a maximum 
height of 7.4 cm above the equilibrium water 
level is propagating in the - x-direction with 
a speed of 93 cm s-1 . The distance between 
two successive crests is 55 cm. Obtain the 
expression for the wave in terms of angular 
frequency and wave number. 

2. Attempt any two parts : 	 2x5=10 

(a) Establish the differential equation for a 
system executing simple harmonic motion. 
Show that, for SHM, the velocity and 
acceleration of the oscillating object is 
proportional to w and w2, respectively 
where w is the natural angular frequency of 
the object. 
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(b) The steady state solution of a weakly 

damped forced oscillator is given as 
F0  

x2  (t) = cos (cot — 0) m  [(o)02 — (02 )2 + 02(02 i1/2 

Obtain an expression for the average power 

absorbed by the oscillator in terms of its 

frequency. 

(c) A transverse wave is propagating on a wire 

which is under tension T and has mass per 

unit length 11. Using dimensional analysis, 

show that the velocity of the wave is given 

by 

v = K 

where K is a dimensionless constant. 

12 BPHE-102/PHE-02 
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