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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,th.eir: 
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 

June, 2016 

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) A box of mass 40 kg is pulled on the floor by 

a light rope with a force 200 N. The rope 

makes an angle of 30° with the horizontal. 

Determine the acceleration of the box, if the 

coefficient of the kinetic friction between the 

floor and the box is 0.20. Draw the free body 

diagram. Identify the no-work forces from 

amongst the forces exerted on the box. 

Take g = 10 ms-2 . 4+1+1 
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(b) (i) A circus artist falls straight on a safety 

net and rebounds vertically upwards at 

a speed of 3.0 ms-1. Determine the 

maximum height reached by the artist 

with respect to the safety net. 

Take g = 10 ms-2. 	 4 

(ii) How long must a force of 100 N be 

exerted to produce a change of 
200 kg ms-1  in the linear momentum ? 2 

(c) State the law of conservation of energy. A 

block moves horizontally on a rough floor 

under a constant force of 10 N. The thermal 

energy of the block increases by 20 J after it 

travels a distance of 3.0 m. Calculate the 

increase in the thermal energy of the floor. 1+5 

(d) A constant torque of 20 Nm is exerted on a 

particle of mass 0.2 kg, initially at rest. The 

particle moves in a circle of radius 2.0 m. 

Determine the angular speed and angular 

momentum of the particle after 2.0 s. Is its 

angular momentum conserved ? 
	

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

(a) Derive the law of equal areas for central 
forces. 	 5 

(b) Write the expression for the centre of mass 
for a two-body system. Determine the centre 
of mass and relative coordinates of a system 
of two particles of masses 1.0 kg and 2.0 kg. 
The coordinates (in m) of the particles are 
(0, 0) and (3.0, FO), respectively. What is the 
reduced mass of the system ? 	1+2+1+1 

3. (a) Two atoms travelling towards each other 
with speeds of 100 ms -1  and 20 ms-1, 
respectively, undergo a head-on elastic 
collision. Calculate their speeds before and 
after the collision using the centre-of-mass 
frame of coordinates. It is given that their 
atomic masses are 10 amu and 20 amu, 
respectively. 

OR 

A ring and a disc, each of mass M and radius 
R, start from rest and roll without slipping 
down an inclined plane from the same 
height. Apply the principle of conservation of 
energy to determine which of them reaches 
the bottom of the incline first. Neglect 
friction. 
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(b) A small ball of mass m is hanging from a 

string in a train The train is moving with an 

acceleration --a:>  and the ball is at rest with 

respect to the train. For an observer in the 

train, calculate the angle that the string 

makes with the vertical. Analyse the motion 

in the non-inertial frame of reference. 

OR 

A bacteria of mass 5 x 10'24  kg is rotated 

in a centrifuge at an angular speed of 

4it x 103  rad s-1. It is situated at a distance 

of 10 cm from the axis of rotation. Calculate 

the effective value of g relative to the 

rotating frame of reference and the net 

centrifugal force on the bacteria. 2+1 
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I PlIE-021 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2016 

PHE-02 : OSCILLATIONS AND WAVES 

Time : 1-
1 

hours 
2 

Maximum Marks : 25 

Note : Answer all questions. The marks for each 

question are indicated against it. You may use 

non-programmable calculators. 

1. Answer any three parts : 	 3x5=15 

(a) A train is approaching a railway station with 

a speed of 90 kmh-1 . The apparent frequency 

of the whistle heard by a person standing on 

the platform is 660 Hz. 

Calculate the actual frequency of sound 

emitted by the train. Take the speed of 

sound in air as 330 ms-1. 
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(b) A string of mass per unit length 0.2 kg m -1- 

 is stretched under a tension of 500 N. 

Calculate : 

(i) the speed of transverse waves 
generated on the string, and 

(ii) power of the travelling waves if 
amplitude is 1 cm and wavelength is 
0.5 m. 

(c) The quality factor of a sonometer wire is 
2 x 103. On plucking, the wire executes 
240 vibrations per second. Calculate the 
time in which the amplitude will decrease to 
e-2  of its initial value. 

(d) A shock absorber acts like an elastic spring 
of force constant k. It compresses by 1 cm 
when a mass m is placed on it. When this 
system is displaced from its equilibrium 
position, it begins to oscillate. Calculate the 
frequency of oscillations. Take g = 10 ms 2. 

(e) Two orthogonal harmonic oscillations having 
frequencies in the ratio of 2 : 1 are made to 
superpose. Determine the nature of the 
resultant oscillation, if their initial phases 

differ by — 
2 
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2. Answer any two parts : 	 2x5=10 

(a) What is a compound pendulum ? Obtain an 
expression for its time period. What do you 
understand by the equivalent length of a 
compound pendulum ? 	 1+3+1 

(b) Define phase velocity and 'group velocity. 
The phase velocity of a wave propagating in 

a medium is given by 

2 
vP = + 

where X, is wavelength and a and b are 
constants. For what value of will group 
velocity be equal to phase velocity ? 1+1+3 

(c) Transverse waves are incident on a 
boundary separating two media of different 
impedances. Write down the boundary 
conditions and obtain expressions for 
amplitude reflection and transmission 
coefficients. 	 1+2+2 

PHE-02 	 12 



I  lit.jMt.-02 

411.1 1uiq (d.> t.)  

wiaxitian 

Tq, 2016 

.W.f.-02 : 

??7PT : 1-1  E* 
2 3615d77 31'W : 25 

We: NrwtA 	JUT ef47 / sr-4-w sgra-  aiw sof fipp? 

Rq 77, 317q 3i*Tiiizi 4c1f,ekj dvedg Wf 	 

ff / 

ITrril*wK 	 3x5=15 

(w) 	1mi1rt   * 90 km114  

	 (TF) 311 Tett HA-ecari TIK 13ft RW 

0q6 	 dmr,310 	tt 3mA alTifW 

660 Hz 	ITO I 

F ri7dcti 	tserf4 *1 	w, aTT-11 -  
‘iftchRict *trwg T4 -r 4 wft 	-arr 	RR- 
330 ms-1  #11* I 

PHE-02 
	

13 	 P.T.O. 



NO 0.2 kg m 1 	tchcb'RPEIT4 

-amft .a7 	500 N "Wa 	oiP0 	 

t I tifkchroi ttr7R : 
(i) TEr 	T-R 	argtai (transverse) d(1i) 

(ii) TT alpgrr 1 cm wzrr WrT4ui 

0.5 rot, 	 If 	TR I 

(TT) K" 	WIT' Tim ctact) WT TER 2 x 103  

t I (Ai ct.) "TT 7fg .aTT 3TiWticbUs 240 *R.  

mta ci1111 	vrrzt 	T TTER.  '4" II ch Oct 

*IrrA7 NU4 31T4Tri 	17-4.  lzrz-*7 3t.141 

-RR e-2 t 

	

1 tict) (Shock absorber) Wa. 	k 

3P1T1:21 	 4 404 cntrii t 74 

T-TK p41 111-1 m T;ZiT 	 t 	zrg 1 cm 	cd F 
•11101 t I 	tip-441 ,4w -PTft foerd 

mta TIT, zig 01-1 'ct)k4 	 t I gW 

	

10 ms-2  cictrt 	410i 	uI AI al* N cr) rid 

014R I 

(') t Lit(-14 t 01-61 c11, *It (T1414) 41011 *t 
3171W 2 : 1* 39trru 4 t ..14 alunNur 

trforFft 410.1 1 

zrk 44 3ffkri.W choiall 4 3T- K 
-2-  

t 

(IT ) 

PHE-02 	 14 



2. i*-4t e 141TII 	tr4R 
	

2x5=10 

() f 	t 	 aTr4-4Tu * 	(YR 

04■714) 9-0:rff ttl*f  

	 ? 	 1+3+1 

(W) choir 	-arr 	trfoTrfird ttNR .Rw 
*IT * cnor r 	f4)41 Trram AIR 04,314, 
Tt-r f4 --fcra•fcbeil =Kr : 

v2 = + 12  • 	: 

416 x *rtui an a 311K b "PR* 
14.A.t 	* fC,R chor 	-R-4.  wig 	1:grrq 

? 	 1+1+3 

(it) t ardri-aron 3NP-Trail (impedances) efts) 
Trriarql 	tritft tiK ardsrm *31 al-FrRa- 

tfiktbil 36WEET fArR 	ct.)1 3441 W{ 

aTIZIPT 14-{r44R- .Farr ruTmq 	* fo7 04•114) 

3rRr tri* 	 1+2+2 

PHE-02 
	

15 	 9,000 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15

