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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination, 2019 

PHYSICS 

BPHE -101/PHE -01 : ELEMENTARY MECHANICS 
Time : 1% Hours] 	 [Maximum Marks : 25 

Instructions : 

BPHE-101/PHE-01 : ELEMENTARY MECHANICS 

BPHE-102/PHE-02 : OSCILLATIONS AND WAVES 

1. Students registered for both BPHE-101/PHE-01 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. 

2. Students who have registered for BPHE-101/PHE-01 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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Note : Attempt all questions. The marks for each question are 

indicated against it. Symbols have their usual meaning. 

You can use a calculator. 

1. 	Attempt any two parts : 	 [2x6] 

(a) 	(i) 	A crate of mass 3.0 kg is moving down 

an inclined plane which makes an angle 

of 30° with the horizontal. If the coefficient 

of kinetic friction between the crate and 

the plane is 0.15, calculate the 

acceleration of the crate. Draw the free-

body diagram. Take g = 10ms-2. [4] 

(ii) 	A lift of mass 3000 kg moves 100m 

upwards at a constant speed in 25s. At 

what average rate does the force due to 

the cable do work on the lift ? [2] 

(b) 	(i) 	One end of a spring is attached to a fixed 

wall and the other end to a block that is 

free to slide on a horizontal surface. 

Determine the work done by the spring 

force as the block is moved a distance d 

by stretching the spring. Is the spring 

force conservative ? [3+1] 
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(ii) 	A spaceship lifts off vertically from the 

Moon where the free-fall acceleration is 

1.6 ms -2 . What is the weight of the 

astronaut on the Moon if her weight on 

the Earth is 600N ? Take g = 10ms -2 . [2] 

(c) State the law of conservation of energy. An object 

of mass 50Kg is pushed from rest across a 

rough floor with a force of 200N. The coefficient 

of kinetic friction between the object and the floor 

is 0.20. Determine the speed of the object after it 

has travelled 40m. Take g = 10 ms -2 . 	[1+5] 

(d) A merry-go-round is accelerated uniformly from 

rest and attains an angular speed of 0.5 rad s -1  in 

the first 10s. If the net applied torque is 2000Nm, 

calculate the moment of inertia of the merry-go-

round. What will the angular momentum of the 

merry-go-round be after 20 s ? Is the angular 

momentum conserved ? Explain. 	[2+2+2] 

2. 	Attempt any one part : 	 [5] 

(a) 	(i) 	Derive the law of equal areas for a central 

force. 	 [3] 
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(ii) 	A comet moves around the Sun in an 

elliptical orbit of eccentricity 0.9. If the 

length of the orbit's semi-major axis is 

3.0x1012m, calculate the distance of the 

comet from the Sun at perihelion and 

aphelion. [2] 

(b) 	The position vectors of three particles of masses 

1.0 kg, 2.0 kg and 3.0 kg are given by 

(t + 2t 2 )1+3tj, 2i +6t2j and (4t +1)1+ t 2 j 

respectively. Calculate the velocity and 

acceleration of the centre of mass of the 

system. [3+2] 

3. 	Attempt any one part : 	 [5] 

(a) A block of mass 4.0 kg is moving with a velocity 

of 2.0ms-1  to the right. It collides elastically with 

a block of mass 1.0 kg moving with a velocity of 

3.0 ms-1  to the left. Determine the velocities of 

the two blocks after the collision using the cm 

frame of reference. 	 [5] 

(b) A ring and a disc, each having mass M and radius 

R, start from rest and roll without slipping down 
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an inclined place from the same height. Which 

one of these will take more time to reach the 

bottom of the incline ? Explain. 	 [5] 

4. 	Answer any one part : 	 [3] 

(a)' 	On Jupiter, one day lasts 9.8 earth hours. The 

diameter of Jupiter is 142,800 km. If the measured 

gravitational acceleration on the equator of Jupiter 

is 24.8 ms-2, calculate the true gravitational the 

acceleration on it. [3] 

(b) 	A vehicle of mass 1500 kg is travelling due north 

at 72kmh -' 'at latitude 60°s. Determine the 

magnitude and direction of the Coriolis force on 

the vehicle. [3] 
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1BPHE-102/PHE-02  
BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination, 2019 

BPHE-102/PHE-02 : OSCILLLATION AND WAVES 

Time :1% 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 three parts : 	 [3x5=15] 

(a) Calculate the frequency of electrical oscillations 

of a system when an inductor of 20mH is 

connected to a capacitor of 112F. If the maximum 

potential difference across the capacitor is 10V, 

calculate the energy of oscillations. 

(b) A block of mass 1 Kg is attached to a spring and 

it is made to oscillate with than initial amplitude 

of 12 cm. After 2.4 minutes, the amplitude 

decreases to 6 cm. Calculate : 

(I) 	The time when the amplitude becomes 

3cm and 
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(ii) 	The value of damping constant Y for this 

motion. 

(c) 	Two identical simple pendulums, each having bob 

of mass 0.2 Kg. and length 0.75m are coupled to 

each other through a spring connected to their 

bobs. The force constant of the spring is 5 Nm -1 . 

Calculate the normal mode frequencies of the 

coupled pendulums. (g = 9.8 ms-2) 

(d) 	A train whistle generates sound waves of 

frequency 480 Hz. (i) If you are standing on the 

platform and the train moves towards you at 

30ms-1 , what frequency will you hear ? Take the 

speed of sound to be 340 me. (ii) What 

frequency will you hear if the train is standing on 

the platform and you approach it with a speed of 

30ms- '? 

(e) 	Calculate the speed of sound in : 

(i) air at STP 

(ii) water and 

(iii) steel. 
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Take y = 1.39, Par  = 1.29 Kg/m 3, p water  =103  Kg/ 
m3. p steel  = 7800 Kg/m3, B=0.20x10" Nm -2  and Y 
= 2 x 10"Nm--2  

2. 	Attempt any two parts : 	 [2x5=10] 

(a) Show that in a weak damping system, 

Logarithmic Decrement is given by : 

1 1  ( La 
(n -1) " a, 

(b) Consider a string a length L stretched between 

two fixed ends. A standing wave is generated on 

the string due to superposition. Obtain an 

expression for the fundamental frequency of the 

standing wave. 

(c) Derive an expression for the impedance offered 

to transverse waves by a stretched string. 

x 
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