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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2011 

PHYSICS 

PHE-1 : ELEMENTARY MECHANICS 

PHE-2 : OSCILLATIONS & WAVES 

Instructions : 

(i) Students registered for both PHE-1 & PHE-2 

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 PHE-1 or PHE-2 

should answer the relevant question paper after 

entering their enrolment number, course code and 
course title on the answer hook. 
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PHYSICS 

PHE-1 : ELEMENTARY MECHANICS 

Time : 	hours 	 Maximum Marks : 25 

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

indicated against it. Symbols hazy their usual meanings. 

Attempt any five parts : 	 3x5=15 

1. 	(a) 	The position vectors of three points A, B and 

C are given by 

A A A 

r ------ 2 i + 3 j +5 k 

A A A 

= 2 i + 7 + 5 k 

A A A 

Gi +7 j +5k 

Find the angle between the vectors r-,43  and 

(b) 	A particle is moving along a curve such that 

= 17 sin wt and ii=a coswt. Write down its 

position vector. Determine the velocity and 

acceleration of the particle. Show that its 

acceleration is directed opposite to its 

position vector. 

A bullet of mass 5 g leaves the barrel of  

gun with a speed of 1Oti ms 	Find Op.! 

.-Iverage force exerted by the spring in the 

on the bulLt assutning that the bullet is 

contact ■.\-& Jue spring im• 

PHF-- 



(d) Two identical balls moving with initial 

velocities 01 =---- 2 ms Ii and 02 = — 4 ms -1  

collide head-on in an elastic collision. 

Calculate the final velocity of each ball. 

(e) Derive an expression for the velocity of 

escape of an object from the gravitational 

field of the earth. 

(f) A mass in hangs from a string in a car which 

is moving with an acceleration of 2 ins -2. 

Draw the force diagram of the mass in the 

car's frame. Calculate the angle that the 

string makes with the vertical. 

(g) An arrow of mass 50 g moving with a 

velocity of 100 ms I strikes a piece of wood 

and gets embedded in it to a depth of 

2.5 cm. Calculate the average force exerted 

by the wood piece on the arrow. 

(h) Draw a graph showing the variation of 

gravitational potential due to a thin 

spherical shell of radius R for points both 

inside and outside the shell. Comment on 

its nature at points inside and outside the 

shell. 
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2. 	Attempt any two parts : 	 5x2=10 

(a) The position vector of a particle of mass 

171 moving in a curve is given by 

A A A 

r (t) = 3 t2  i +4 t j +2k 

Calculate the particle's angular momentum, 

torque on it and its kinetic energy of rotation 

about the origin. 

(b) Show that the kinetic energy of a system of 

N particles is given by 

1 g  2 	1  
T = 	+ 	ti — 	zz y, 

2 	2t=i  

What does each term on the right hand side 

of the equation represent ? 

(c) Suppose that the earth condenses so that 

its radius becomes one - fourth of its initial 

value while its mass remains the same. 

Determine the changed period of daily 

rotation of the earth. 
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PHYSICS 

PHE-2 : OSCILLATIONS AND WAVES 

Time : 11/2 hours 	 Maximum Marks : 25 

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

indicated against it. Log-tables or non-programmable 

calculators may he used. Symbols have their usual 

meanings. 

1. 	Attempt any three parts : 	 5x3=15 

(a) A particle executes S.H.M. of amplitude 

25 cm and time period 3 s. Calculate the 

minimum time required for the particle to 

move between two points 12.5 cm on either 

side of the mean position. 

(b) A damped vibrating system starting from 

rest reaches a first amplitude of 500 mm 

which reduces to 50 mm after 100 

oscillations each of period 2.3 s. Calculate 

the damping constant, relaxation time, and 

correction for the first displacement for 

damping. 

(c) A man is standing near a railway track. A 

train approaches him with a speed of 

72 kmhr —1. The apparent frequency of the 

whistle heard by the person is 680 Hz. 

Calculate the actual frequency of the 

whistle. Take the speed of sound in air as 

340 ms -1. 
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(d) A pipe of 20 cm length is closed at one end. 
Which harmonic mode of the pipe is 
resonantly excited by a 430 Hz. source ? Will 
this same source be in resonance with the 
pipe, if both ends are open ? 

(speed of sound = 340 ms- 1) 

(e) A progressive harmonic wave travelling in 

a string is given by 

y = 10 sin (4.0 t - 0.1 x) 

where v and x are in cm and time t 
in seconds. Calculate the energy flux 
of the wave if the density of string is 
1.25 x 103  kgm 3. 

2. 	Attempt any two parts : 	 5x2=10 

(a) Write down the equation of motion of a 

forced damped oscillator and show that its 

steady state solution is given by 

x(t) 
Fo  cos (cot — 0) 

1 
[ / M w

0 
— co— ) + 4b 2 w  2 1/2 

where symbols have their usual meaning. 
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(b) Consider two rectangular harmonic 
oscillations having frequencies in the ratio 

2 : 1 and initial phase difference of 
	

2 -  
Write down the expressions for their 
instantaneous displacements and discuss 
the shape obtained due to their 
superposition. show all mathematical steps. 

(c) Derive wave equation for transverse wave 

on a stretched string. 
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1:11.1.— 1 re:1W.t.-2 

"Fd-FT9'ii 	(4-.71441-.) 

t-fAid TRI'W 

(1) 	 3 	rft 	— 2 q';1)  

yri--7,3-7Y 	3Tor—T ard-TRiw, ctic,q424/ 

7211-  / c: 1241 	7:17F—TIFF 

(ii) 	u1) 077 'rft. 	—1 TIT rfr. 	7=1-7.  

g, 

 

31ri4 3  	drH  

37- T 	 Lilq47H -114-1 

?4Tch--TITT re11..19V I 
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fifaT f-a-JF 

ithfi 	iffci1 

: 11/2 77a. 	 3-7A/ oh H 3? 	25 

?:r3-h1 9r-kr7 	sicq'ch 777 c;i) 	 7777-4 

5 1 (17 	c)? 	I HI •-q 3-12i I 

1. 	W7 qici 9-17 	: 
	 3x515 

(a) 	dI1 Fcivif A, aiRC* 	 -14-1Rftci 

A A A 

r A = 2 i +3 j +5 k 

A 	 A 

= 2 i +7 j +5 k 

61 +7 j +5k 

0.--11q4 	11,- 	c4 	 1PT 4d ch.t 

(I)) 	u 	 ,=,-11H?1 4 11dHrl 

X = sin wt 	I/ =a cos cot. 	fT-11-c-1 

1-c1 4.3 	cbul 	71 3I 	71171 ch'4, 

ch ,1 ohi 7-A 	 Trk7T chi i ci  

t- 

14E-1 / 	 10 



(c) ,Dq4-11-1 5 g 	oh 	 -1(11 

100 ms 	 Pichocil t l 	1 	foci 

Trt-r 	 3-fR7ci 	7111 ci-; 1 

4-11-1 	rob 411c1-1 	io 3  s doh itcrt 

	t-  1 

(d) 1-4t 	 9114-11: 

vl  = 2 ms 1  i  3-fR v2  = — 4 ms 1 i 	TftqT 

(head-on) ";FTF-P-T #70 	111 tI -5E--T" -47 

3Tfd14 ,- 41 YR* 	ki d 01-; 1 

(e) qr)cqicbcrii 	-f-*7t Rid 	4r:11,-H 

del Ohl .4\1,4, 

(f) cl,kuf 2 ms 2 -4 nrciHm 	 sik 

	

cic1-)1 * 1 	-f-{ 	c-1.1 	x4-11-r F19 

441.- 1 

(g) 50 g  	tilt 100 ms 1  t 

if 	.1,111 t 	2.5 cm 

7:17 	̀-R 

31-r -rft17 4Trff 	LIRobrClci 01-; I 

(h) -N77 	 trr tr 117 7:f 

fq.1.1"q shi ter 	3-fit qMt 14sA 17, 	 

tir-4 mr7r 	3-fR   1 	 

Wff iTT fe-uzrufr 
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2• 	stl)i Vi. `477T 	: 	 5x2=10 

(a) t) ash *- 39rM7T 41 	 ni* stluf 

fP-Trd Trkqr 	t : 

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

f4s* 	fa crom Tf 	fir, 7:r 7rr 

7T ski-377i 37T 370.  auff     11171 

	 I 

(b) #14 sh 	• fT N 	fr*-171 Thl• clz1 4)\71 

c;4■71ch 14-1 (1 	(51 t : 

N 
T = —

1 
MR2  + — 	miv2  

2 	2 i=1 

cbtul -qf-TuT Tr-A-w 

(c) Trrff . " fm 72.4r #Err-- 	\AA 

374 -51-rtfiTT 1-11-1 	-)--4.2.1"f 	Ak-ilt 7-4fT 

disf11 0.eA4-11,1 7 	cit t I 	iiiqq71 3-11 

tr-T 7cri 	LIR.broci ci-) 
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Ittdw Nom 
1t.74-2 : 	j ii aft will 

7171 : 11/2  
	

37film-m7 3w : 25 

	

7: Riff 	m--1 	 3-fw 37:rk 17144 	T17 t 

	

3Trcr 	-FR* 3121-df 	TT* 	Tf-*-4 

31-dWIi 3P:A f-11111'-q 3TO WI 

1. 	We *7 %IT 	: 	 5x3=15 

(a) Ian ebul T7  3T1-44 	t tATT-*7 3TRITI:1 

25 cm Mil 3-1T-44 	3 s t I 1:1Thzjf T-2.17 	-1 

3R-1 12.5 cm 0 	ft- c 

chui gRI fffzu 7rzfr car 4-V-I 4ftahrMc1  

I 

(b) fd7114 	ci14-131-Mi ark 3-Tarif -d 

fffr-z( 	217 3T1-47f 500 mm t I 

100 c,1-1) 	3iTzflli 'WE Tifff Nzcht 50 mm 

A1dlt72T14)(-1-11 37-4-4-*TO 2.3 s t I ardit7 

7241 72,114f1T-27F14 

chRul 74747--1-i LiPaircio 

(c) c=11 •Tf-47 	7/7 4 1T tl 	 

31'rt 72 km hr 1  7410 .4 3-7 

"gT{T 	Tfitf (41'1 379-TRt 3-17f7 680 Hz % I 7-4.  
cw-circict) 3-Ti 	(-110-)rcicr a-) I HI-E 	rch ara 

b7fffc11 -cito 	340 ms- it I 
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(d) 20 cm 	 1& ch 	ocnt 	-ftr -ER 	 t 

430 Hz 	 •) **cr t gRi -fffffTT cf->1 -0 7,11 

7t9-rq)-  ram 3 	.co-f 74 61"FAcr 	7:ffq 

qzrr 	 q'ru 

31-19-rq 6)41T? 

( 	 741(4 = 340 ms —1) 

(e) 1104 7:1--- Tff -51-117ft 3-1-1q-42( c1,4 I cil) 

04,510h 5.1(1 r-Rc\F-11 f*zfT  	: 

y =  10 sin (4.0 t — 0.1x) 

s511t1U2.1xcm14 -ff2.11ttitift- 1 grq 

'cl-lc-41.25 x103  kgm 	c c'14114 6,3-1131-N47 

LiRchrod .1-) 

2. 	TNITT chi : 
	 5x2=10 

(a) -cr- -51111rqff 	 ql1c1•>1 	4 1R1 	  

fTa.  721T ft:1Z 	 Fa, 77T-r T-9-Trzft 3T-aw 
t : 

Fo  cos (wt — 0) 

in [(co — w2 ) + 41)2 co2 

3-174 -.114-11-,--1 3-TO t I 

1/  
/2 
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(b) I 	1HT1Iq,-Tr—a-7117-1--- Gbl,34-7-r974 Ght 31--1-urr 

2 : 	3-14) 4)-31 cbc-11-cit Tr 2  t.  I 

11 1 	 1qT-2TF1i 

-3 715T 6-11*17 11'1 	if 
C 	74 -777:1 	.T-N,qcf 7* 	I k Zr 

f77tI 

(c) rflki dR  	 di4 T 	ryit; 7Rif 

qA I 

P1-IE-1/PLiF-2 	 .15 


	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

