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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

PHYSICS 

BPHE-101 / PHE-01 : ELEMENTARY MECHAN ICS 

PHE-02 : OSCILLATIONS & WAVES 

Instructions : 

(i) Students registered for both BPHE-101/ PHE-01 & 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 hooks. 

(ii) Students who have registered for BPHE-101/ 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. 

BPHE-101/PHE-01 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2013 

BPHE-101/PHE-01 : ELEMENTARY MECHANICS 

Time : 11/2 hours 	 Maximum Marks : 25 

Note : Attempt all questions. Marks for each question are 
indicated against it. Symbols have their usual meaning. 
You may use log tables of non programmable calculators. 
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1 	Aitcuipt any two parts : 

(a) An airplane flies at constant speed along a 

straight line at an angle of 30' with the 

horizontal. The weight of the airplane is 

80000 N and its engine provides a thrust of 

100000 N in the direction of flight. 

Determine the lift force perpendicular to the 

airplane's wings and the force due to air 

resistance opposite to the airplane's 

direction of motion. Draw the free-body 

diagram for the airplane. Identify the no-

work force from amongst the four forces 

being exerted on the airplane. 	2+2+1+1 

(b) (i) 
	

A bullet of mass 2 g hits a wooden 	4 
block of mass 1 kg. After being struck 

by the bullet, the block along with the 

bullet is raised by 0.5cm. Calculate the 

initial velocity of the bullet. Take 

g =10ms -2. 

(ii) Determine the work done by the 	2 

spring force in stretching a spring (of 

spring constant k) from x-1  to x7. 

(c) The position vector of a particle of mass m 

moving on a curve is given by 
	 2+3+1 

n. A A 
r (t) 	+ 4t 

Calculate the kinetic energy and angular 

momentum of the particle. What is the 

torque on it ? 
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(d) (i) 	A child of mass 30 kg slides down a 	2 

slide from a height of 10.0 m. Ignore 

friction and air resistance, determine 

the speed of the child at the bottom of 

the slide. 

(ii) Suppose the speed of the child is 	4 

measured at the bottom of the slide to 

be 4.0ms - I. 

Determine the work done by the force 

of friction due to the slide on the child. 

Take g = 101ns - 2. 

2. 	Attempt any one part : 

(a) Three particles of masses 1kg, 2 kg and 3 kg 	5 
are placed at the vertices of an equilateral 

triangle of side 2m. Determine the position 

vector of the centre of mass of the system. 

(b) The orbit of a satellite about the earth is given 

by 	 1+3+1 

8000  
r — 

	

	km 
1 + 0.5 cos0 

Determine the eccentricity of the orbit and 

the shape of orbit. What are the minimum 

and maximum distances of the satellite from 

the centre of the earth ? What is the 

semi-major axis of the orbit ? 
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3. 	(a) 
	

A lift is accelerating upwards with an 2+1 

acceleration a  What would the value of a  

be, if the apparent weight of a man in the 

accelerating lift is twice that of his weight 

in a stationary lift ? Draw the free-body 

diagram. 

(b) The sun rotates about its axis with a period 	5 

of 25 days. Suppose it contracts into a 

) ih 
white dwarf of radius (y

000 	of its 1  

present radius. Calculate the period of 

rotation of the white dwarf. 

OR 

	

3. 	(a) A 2 kg ball and a 3kg ball are moving 	5 
towards each other with a velocity of 5ms — I 

each . Determine the velocities of the two 

balls before and after collision in the centre 

of mass frame. 

(b) Suppose you are a passenger in a car. 	3 

Explain why you fall forward when the 

driver applies brakes ? 
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: 

(co 	 -{4 30' t 	t-k 

t I tqF: ,711A chi 14-R. 80000 N t 41-{ 

	 cfil 	 A.  100000 N I 

c-1.1c4c-1 Tc-QTIrcH 

1 Ird 	f n 	fq-ErAd1 	I tof qpi (Ards.lq 

71-E1 ch I 	,3-11>31 	 ,3-r u 

-{74f24 I 	c1I'c ,3-11A 	=AR q) 4 74 - '1ffail 

t? 	 2+2+1+1 

(b) (i) 
	

2g 	 41c-11 1 kg 	4 

	t 	 

A 	-4rq, 	 (7w---  chi 

0.5 cm 	:;)-c11 	‘4,6 Alc11 ti 410 	chi 

	

,3-114,1TT ;.1' 4 I 1XRT 	I g =10ms -2- 	I 

(ii) 	q;-121-ft fqtrdtcF-  k ark 	et->1 x1  A x2 	2 

-ffT 41.-q-4f inql 

(c) q--cR Ji -1 4-11-1 	°? 11I-f m 	T =hl fT-2-1-fff 

Trfq-'4-r : 
	 2+3+1 

2 A 	
A A 

r 	= 3t i + 4t j+2 k 

#47 	I 	 

31q-crioff t? 
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(d) 
	

(i) 	30 kg r.i3-11,-f 01;i 	10.0 m 	 2 

t I 74143:17k -11 

71-1-4q c() -Plug 4-11-f 	 -f9r-1( -1 

ft Llt 	zIICf111 ,1u1-11 

(ii) Hkf rch 	F-1 -c0ft LR 	 4 

7410 4.0 ms I  Tilt ,11c-0 *1 

*Rut 	LR 0 41 t017 	5Rf ft 

'IR TN r*CI 4 1LIH1 	1 g=1Orns -2  

2. 	i7 ITTF1 	: 

(a) ,,i4111 1 kg, 2 kg at 3 kg t cik 	ch1 2 m 	5 

of -cr-q) Wrq-{ fr 	i -7111g LR 'TUT 

-t I frWrzt 7t-0- -kq 111 -FT-2Tf 71tvi 

(b) 	11 	-wT 	 Tqf 	 
1+3+1 

t : 

8000 
r — 

	

	 km 
1 + 0.5 cos0 

TErr 	 311cloR 

t? 'Mt 	TTIT6 - 1--PII-i-dT1 3-11 

sr-t-z6 q:Eur ? 	chi 34q--1-F4 34-T -qz1-[ t? 
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2+1 

	

3. 	(a) 	1T f4T-F  2 	y t 4C1 3417 7-4J,ut a 7.1 TIM1319.  t I a 

	

4 11, 'Are', 	f.cF 	-Q,ch . 1-n1-*i chi 

?A-TITRI 9-TR, #--9-R fr1.3=1-a 	11-R chi qltt-1)- ? 

31-ku TfN 

(b) 	4 clif 31f 3PJ 	11-4-1 chi 3Tra-cf -T-Fr 25 	0k 	5 

t I 4-11i 	f -qt ffrf -W-{ 7-4ff ai4-1-1 ci1Z1 cT 

f- T1 	 (11000) 

	

iffM t I#d "qT1=Fi d I ch 1 	chi 31f -J 

chIcl 	.(cf) Q-icr 

TIT 

	

3. 	(a) 	st 4-iki: 2 kg 	•( 3 kg r).L1411-1 

	

c) 3414 5 ms I 	,H1-11-1 -6110 A TlfdlTriti 

Tfred - f9tri pia q1-1.).  

3417, 	 

(b) 	+IN 	347 III 	41 -4 	zut t 	 

1141 chr  	4 I1)crT 	04 1141 t 

3171-  3-1T4 -chl 31)7 	FR 	 t 
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PHE-02 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2013 

PHE-02 : OSCILLATIONS AND WAVES 

Time : 11/2 hours 	 Maximum Marks : 25 

Note : Attempt all questions. The marks for each question are 

indicated against it. Symbols have their usual meaning 

log-table or simple calculator may he used. 

1. 	Answer any five parts : 	 5x3=15 

(a) A simple harmonic oscillator has an 

amplitude 0.17m and a period of 0.84s. 

Determine the frequency, and the maximum 

values of the velocity and acceleration. 

(b) Consider two horizontally placed identical 

spring-mass systems each of mass m and 

spring constant k. The two spring-mass 

systems are coupled to each other by a 

spring of spring constant k1  . One of the 

masses is pulled horizontally away from its 

equilibrium position. Depict the 

instantaneous configuration of the system 

and write down the equations of motion. 
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(c) The quality factor of a tuning fork of 

frequency 256 Hz is 103. Calculate the time 

in which its energy becomes 10% of its initial 

value. 

(d) Write the differential equation of a damped 

forced oscillator and state what does each 

term of the equation represents. In the 

steady-state of such an oscillator, what is 

the relation between its natural frequency 

and the frequency of the driving force ? 

(e) In a cathode ray oscilloscope, the deflection 

of electrons by two mutually perpendicular 

electric fields is given by 

( x —4 cos 2-rrvt and 1 / = 4 cos 2Try t + -7  
6 

What will be the resultant path of electrons '? 

(1) 	A person is standing near a railway track. 

A fast moving train approaches her with a 

speed of 108 kmhr-1  . The apparent 

frequency of the whistle heard by her is 

800 Hz. Calculate the actual frequency of 

the whistle. Use the speed of sound in air as 

330 ms-1. 

A sinusoidal wave is described by 

y(x,t) = 2.0 sin (2.11x 	3.62t) cm 

Determine the wavelength, frequency and 

, R'locity of the wave. 
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(h) Two coherent sources of intensity ratio a 

interfere. Prove that in the interference 

pattern 

Imax — I m,n 

'max 

2. 	Answer any two of the following : 	 2x5=10 

(a) Obtain an expression for the time period of 

a compound pendulum. Show that the 

centres of suspension and oscillations are 

mutually interchangeable 

(b) Using the equation of motion of the damped 

forced harmonic oscillator, derive an 

expression for its amplitude in the steady-

state. 

(c) A stretched string having mass per unit 

length 10 -3kgm -1  vibrates in its 

fundamental mode between two wedges 40 

cm apart at a frequency of 30Hz. Calculate 

the velocity of propagation of the wave on 

the string as well as the tension in it. 
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(c) 256 Hz 	fp:pi 	TR-T 

1-114 	 ,F1 	70.Tto-c-f 

3T4 3-11 	 10 % 4. 

‘-711cft t I 

(d) PP:fr s6P--friko   t f  

-JA-4-1T-4-ut ft-114. -J211 	 cqft9,,Ar 

I 7." 	31-qTql 14. 	 1'1) rd 1-> 3Tr* 
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6 

4-F2-Tqgi -4JI un 4i TIN q-ifT 0 111? 
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	 yP* 	fc d 	1 
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(g) 1,1 	f-1 4-11ci t : 

y(x,t) = 2.0 sin (2.11 x —3.621) cm 
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(h) 	t cbm -4-4z N'r-d-, 	c-1 -11,3-ii 	-,1-q-111-1 

31.7--1-i1011-ff 6‘) 	-ft=1 	fot, 	- fr71-T,u1 

-ka-4 

'max 	_ 

	

'max + Imin 	+ 

2. 	 c7R rf-ffq : 	 2x5=10 

(a) f*-{t 	 317-44-chlT4. 	0"-tc-LIT I 

"RIZ qit 

	

	 317,74---9' 34)4. 	 

fq-r9-14-4 61-1 

(b) 3-Tql1f 1Trrft 	 4 Ird .-1 44/11-)01 	3-9-trr 

-T- Trt—T-2Trt—arq-T-21-rk 

(c) 7-T s4'0-. -4 40 cm 	1 

10 -3  kgm Nfff 	 q-1-  

cirld ciR ;311.1-91- V -NNT 14 30 H7, .341-9Th 	1-1-4-9' 

(11•&ct 	dR 	71 11 4=-Ruf cbl -TrU c-11.1 

cl-11 	',cbrcicl 	 I 
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