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BACHELOR OF SCIENCE (B.Sc.) 
Term-End Examination, December, 2015 

PHYSICS 
BPHE-101/PHE-01 : ELEMENTARY MECHANICS 

PHE-02 : OSCILLATIONS AND WAVES 
Instructions : 

(i) Students registered for both BPHE-101 I PHE-01 and 
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 I 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 

December, 2015 

BPHE-101/PHE-01 : ELEMENTARY MECHANICS 

Time : 1 1 hours 
	

Maximum Marks : 25 
2 

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 two parts : 	 2x6=12 

(a) (i) Is the following statement true or 

false : 

"If the instantaneous velocity of an 

object is zero, its acceleration must also 

be zero." 

Explain your answer. 	 1+1=2 

(ii) A block of mass 50 kg is pulled 

horizontally on a floor. If the coefficient 

of kinetic friction between the block 

and the floor is 01, what is the 

horizontal force required to pull it at a 

constant velocity ? Draw the free-body 

diagram. 1+1=2 
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(iii) A stone is lodged in a rotating car 
wheel at a distance of 0.2 m from the 
axis of rotation. The average angular 
acceleration of the stone is 100 rad S-2 . 

What will the stone's speed be after 
2.0 s ? 2 

(b) (i) If the free fall acceleration on the moon 

is measured to be 1.60 ms -2  and its 

mass is 7.4 x 1022  kg, what is its 

radius ? (G = 6.67 x 10-11  Nm2  kg-2) 2 

(ii) Determine the potential energy 
function associated with the 
anharmonic spring force : 

-> 	 A 
F = (- kix - k2x2) i . 	 4 

(c) State the work-energy theorem. A 
fire-cracker of mass 010 kg is launched from 
rest. The work done on the fire-cracker by 
non-conservative forces due to burning fuel 
is 100 J. Calculate the speed of the 
fire-cracker when it reaches a height of 
20 m. Neglect air resistance and the mass 
lost due to the burning of fuel. 

Take g = 10 ms2. 	 2+4=6 

(d) A boy of mass 20 kg stands at the edge of a 
merry-go-round having a moment of inertia 
320 kg m2  and a radius of 4.0 m. The 
merry-go-round is initially at rest. The boy 
then starts to walk counter-clockwise around 
the edge of the merry-go-round at a constant 
speed of 2.0 ms-1 . 
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(i) In what direction and with what 
angular speed does the merry-go-round 

rotate ? 

(ii) How much work does the boy do to set 
himself and the merry-go-round in 

motion ? 	 4+2=6 

2. Attempt .any one part : 	 1x5=5 

(a) A star moves in a circular orbit with a time 

period of 20 hours about another massive 

star whose mass is 2.0 x 103°  kg. Use 

Kepler's third law to calculate the distance 

between the two stars. 	 5 

(b) Write down the expression for the centre 

of mass of an N-particle system. Three 

particles of equal mass are placed at the 

vertices of an isosceles right-angled 

triangle. Determine the centre of mass of the 

system. 	 1+4=5 

3. (a) A particle A of mass m collides elastically 
with another particle B of mass 4 m which 
is initially at rest. After the collision B 
moves at an angle 0 with the initial 
direction of motion of A. Determine the 
direction in which A moves after the 
collision. If the initial speed of A is pi, 
determine the speeds of the two particles 
after the collision. 

OR 
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Two astronauts, each of mass 60 kg, are tied 

by a light rope and the distance between 

them is 10 m. They are isolated in space and 

orbiting their c.m. (centre of mass) at a 

speed of 6 ms-1. Calculate the angular 

momentum and kinetic energy of the system. 

After a while they move closer to each other 

so that the distance between them is 5.0 m. 

What is the new angular momentum of the 

system ? What are the new speeds ? What is 

the kinetic energy of the system now ? 

(b) A bird of mass 0.5 kg is flying due north at 

the latitude 30°N at a speed of 2 ms -1 . 

Determine the Coriolis force acting on it in 

the Earth's rotating frame. 

OR 

A child of mass m stands at rest in a lift 

moving downward with an acceleration 

6 ms-2 . Determine the apparent weight of 

the child. Draw the free body diagram. 

Take g = 9.8 ms-2 . 2+1=3 
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