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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

PHYSICS 

BPHE-101/PHE-01 : ELEMENTARY MECHANICS 

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 books. 

(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 

December, 2013 

BPHE-101/PHE-01 : ELEMENTARY MECHANICS 

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. 
The values of physical constants is given at the end. 
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1. 	Attempt any two parts : 

(a) Two objects of masses 1 kg and 4 kg are 5+1 
placed 1 m apart. Determine the location of 
the point between them at which another 
object of mass 1 kg does not experience any 
resultant force of gravitation. What is the 
potential energy of the system ? 

(b) When is a system in translation motion, is 
in equilibrium ? Define stable, unstable and 
neutral equilibrium. 	 1+3+2 

Draw the potential energy diagram for a 
spring-mass system and locate the point of 
stable equilibrium on it. 

(c) State work-energy theorem. A force 

f.,----(2xN)id-(5N)j acts on a particle, 

changing only the kinetic energy of the 
particle. How much work is done on the 
particle as it moves from the position (1m, 
2m) to (Om, Om) ? Does the speed of the 
particle increase or decrease ? 	 1+4+1 

(d) Explain the physical meaning of rotational 
inertia. On what factors does its value 
depend ? The kinetic energy of rotation of a 
particle in circular motion is 100 J. It moves 
once in the circle in 44s. Calculate the 
rotational inertia of the particle. 	2+1+3 

	

2. 	Attempt any one part : 

(a) A particle moves under the action of a 
central force. Show that : 

(i) its angular momentum is constant and 2+3 

(ii) its motion is confined to a plane. 
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(b) Explain the significance of the centre of 
mass of a many-particle system. Determine 
the centre of mass and the reduced mass of 
the earth moon system. 	 2+3 

	

3. 	(a) The earth is suddenly condensed so that its 4+1 

1 
radius becomes —z of its original value but 

its mass remains unchanged. How will its 
period of daily rotation change ? State the 
underlying principle. 

(b) Explain the working of a centrifuge. 	3 

OR 

	

3. 	(a) Define elastic and inelastic collisions Derive 1+4 
the expressions for the final velocities of two 
particles undergoing a head-on elastic 
collision when the target particle is at rest. 

(b) A stone tied to a string moves in a horizontal 2+1 
circle with a constant angular speed. 
Analyse the motion of the stone in a frame 
of reference attached to it. Draw he 
appropriate free-body diagram. values of 
physical constants : 
G = 6.7 x 10 -11  Nm2  kg-2  

M = 6.0 x 1024  kg 

Mm  = 7 4 x 1022  kg 
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1. 	lurr 	 : 

(a) 	cqi-11-1 1 kg t 4 kg t "Mt 	1 m 5+1 
-ER k(4 *1 z9-k Q T 34 f-4-s -ft-ttfa.  

fr tTtTIt 1 kg 	 mr-{ 

qi,c-ctich oi Sri"q-k-P:r t I f9---*--Fr *1 fT-21-r--d-

crqi t? 

(b)Tztr9f-d-Tut 1rd cht f fiWP:f 1:1112I I 	1f chq 

?3-17.217ft 	TriTzrraT-24-r 

HroTrEcr 	 - (=q 4-11-1 fiwrzT 	rof 
-ft-P-4-fd7 31\31i (1911 r 	t 34 -7T-9-Tr-Ler TrrizrraT-9-Tr 

-rte 1+3+2  

(c) - 	 I 	
1+4+1 

= (2x N)i + (5N)1 	cbul trT 	 17(Tk 

*Rut chul cf;) 	 t 1 -FT-4ra 

(1 m, 2 m) (0 m, 0 m) (14) ilk 'W{-4 chuT 'TT 

f*-zri r nqi 	Sri t ? *ui 	-Ho 	t TIT 
fit? 

(d) \Asc.{ '44-rd-T 3i0 	-0-wr 
f*-9- 	-cr-t fit tai t ? 	,Ird cn 

-wo-r of-)1 	, rrc-Nt d,rti 100 J t I (1 err 
14 44s 14 	.) 	alT01 t I chul 	3TrELTri 

2+1+3 

	

2. 	ail 	1-TPT 	 : 
(a) 	Qch ciluf 	f (1(4 	31111-9.  

(1) 	6.H*1 	#krr 	.1ot t 	2+3 

	

4 Ird L&  -14-Icto 	Ord 	t 
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(b) 	 f9-*-Tzr Ufa 	 -14-111Q, I 2+3 
112.41.-*H1 fiTTzt TT Tf-eff 	.ff241 .HH1-1 

0.444-11-1 fffNifrd 
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coLlt11-1 	c11 t 3Tik tra—  Trf9 
31T-44 -Wr . if 411 	dt tfff ? 

(b) 3-74-11f ci-1 	 I 	 3 

TfT 

3. 	(a) 	liFTF--QT 1;4 3-7- 17-2.1 	 04111T I t 1+4  

-Wriff Rchrco-T 

3tr-d-IT 	04,11 11 	 WTI 

fc47mraT-24-r t 

(b) 	-{4 -441 t;* 1-N 	Of-T 11114 3-1-5T TI7h 2+1 

A1(.1 	t I TM7 	fit 0.1 -3-T6T-1) 
Tifd 	 - P1 	3Tr)aN 
IN 

'44fUT. 	411-1 

G=6.7 x 10 -11  Nm2  kg-2  

= 6.0 x 1024  kg 

Mm  =7A- x 1 022  kg 
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PHE-02 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 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-tables or simple calculator may be used. 

1. 	Answer any five parts : 	 3x5=15 
(a) A person is standing on a railway platform. 

He hears the whistle of a train moving away 
from him with a speed of 72kmhr -1  as 
660Hz. Calculate the actual frequency 
emitted by the train. Given speed of sound 
as 330ms -1.  

(b) The phase velocity of a wave in a medium 
is given by v = a + bX, where a and b are 
constants and X is wavelength. Calculate the 
group velocity 

(c) The frequency of a tuning fork is 300 Hz. If 
its quality factor Q is 5 x 104, calculate the 

1 
time after which its energy becomes 10 of 

its initial value. 
(d) Two harmonic oscillations of frequency w0  

having an amplitude 1 cm and initial phases 
err 

zero and —
2 '

respectively are superimposed. 

Calculate the amplitude and the phase of 
the resultant oscillation. 
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(e) Write the differential equation for a damped 
forced oscillator and state what does each 
term of the equation represents. What is the 
difference between the transient state and 
steady state of such an oscillator ? 

(f) Calculate the characteristic impedance 
offered by a thin wire of steel stretched by 
a force of 40 N it weights 2 gm-1. 

(g) Calculate the frequency of the fundamental 
mode in a one end closed organ pipe of 
length 0.5 m. Take the velocity of sound to 
be equal to 330 ms -1. 

(h) Two coherent sources whose intensity ratio 
is 81 : 1 Produce interference fringes. 
Calculate the ratio of maximum to minimum 
intensity of the fringe system. 

2. Answer any two parts : 	 2x5=10 
(a) A smooth tunnel is bored through the earth 

along one of its diameters and a ball is 
dropped into it. Show that the ball will 
execute simple harmonic motion with 

period T =27 — where R is the radius of 

earth. (Earth is assumed to be a 
homogeneous sphere of uniform density ). 

(b) Give the theory of oscillations in a LCR 
electrical circuit with small resistance. 
Deduce expression for frequency of 
oscillation. 

(c) Using boundary conditions for logitudinal 
waves, calculate amplitude reflection and 

transmission coefficients. 
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