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BACHELOR OF SCIENCE (B.Sc.) 
Term-End Examination 

PHYSICS 
BPHE-101/PHE-01 ; ELEMENTARY MECHANICS 

BPHE-102/PHE-02 : OSCILLATIONS AND WAVES 
Instructions: 

(0 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. 

(ii) 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 

t ' t  fr*"*C-ioilt r  .Mt .-o114 t  etc 	.-102141.7 .4 .021 
011 enrich (togliorno) 

: littNot) tkt't 
cret 

t41.etr.t.-102fitt.crw.4.-02 : 41 owl at( VII 
rAtT: 

(I) 	117-4 tt.crtt.-1014t.crtt.-01 	1 t4). .$. 
102ARELC-02 e141 41cgsb+-11 tiftn, 41 
sw-t1 \31( aTwaiwr art- rat 4 aTER arin, 
trgywr atIT mater 97 Trm-tipt fkigrthrt Zi 

(ii) *gm.  t4.7q.4.-101/4.krttro1 zir 4r.t.cittio2A. 
744.-02 It* 	fkq titt-u t aTcft uTit 
art, thierm .  4 GiTil" ,31WItT, clgzgli-et-As 
iTcd-wr 71:1 7E5-W5 fSW(-  

BPHE-101- 102/PHE-01-02 / 3680 	(1) 	III 11I 11111111111111131111 



BPHE-101/PHE-01 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

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. You may use a calculator. 

Symbols have their usual meaning. 

1. 	Answer anv two  parts: 	 (6x2=12) 

(a) (i) A crate of mass 200 kg moves at 

constant speed up a plane inclined at an 

angle of 30° with the horizontal. The 

coefficient of kinetic friction between the 

crate and the plane is 0.4. Calculate the 

magnitude of the force that must be 

applied to the crate parallel to the inclined 

plane. Draw the free body diagram and 

take g = 10 ms-2. 4+1 

(ii) A spaceship takes a circular turn of 

radius 3000 km at a constant speed of 

27000 krnh-1 . Calculate its centripetal 

acceleration. 1 
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(b) (i) 	State the la.  w of conservation of energy. 

A crate is pushed across a rough floor 

with a constant force of 60 N. The mass 

of the crate is 20 kg and its speed 

reduces from 3.0 ms -1  to 1.0 ms-1  over 
a displacement of 1.5 m. Calculate the 

increase in the thermal energy of the 

crate and the floor. - 1+3 

(ii) A bat strikes a ball at rest with a force of 

80 N over a period of 20 ms. If the mass 

of the ball is 100 g, what is its speed just 

after the impact? 2 

(c) (i) A child of mass 35 kg rides a bicycle of 

mass 15 kg. The force of friction is 20N. 

What power must she supply to move at 

a speed of 2.0 ms -1  while going up an 

incline of slope 30°? Draw the free-body 

diagram. Take g = 10 ms-2 . 	4+1 
(ii) A disc initially rotating at 100 rad s 1 is 

brought to a stop with a constant 

acceleration of magnitude 5.0 rad s-2 . 
How much time does the disc take to 

	

stop? 	 1 
(d) A horizontal disc is freely rotating at the rate 

of 120 rpm about a vertical axis passing 

through its centre. A piece of wax of mass 100 
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g falls on the disc at a distance of 1.0 m from 

its centre. If the final angular speed of the disc 

is 60 rpm, calculate its moment of inertia. Also 

calculate the change in the rotational kinetic 

energy of the system. 4+2 

2. 	Answer any one  part: 
	 5 

(a) Write down the constants of motion for a central 

conservative force. A satellite of mass 2000 

kg is going around the Earth in an elliptical 

orbit. At the apogee, its altitude is 3600 km 

while at the perigee its altitude is 1100 km, 

from the surface of the Earth. Calculate the 

eccentricity of its orbit and the energy of the 

satellite. Take the radius of the Earth R E  = 6400 

km., mass of the Earth M E  = 6.0 x 1024  kg. and 

G = 6.67 x Nm2kg2. 1+4 

(b) Write down the equation of motion of the c.m. 

for a two particle system when the net external 

force is zero. Particles of mass 2 kg each are 

placed at the four corners of a rectangle 

whose adjacent sides are of length 0.2 m and 

0.1 m respectively. Locate the centre of mass 

of the system. 1+4 
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3. 	Answer any one part: 	 5 
(a) A neutron moving with a speed v collides 

elastically with a helium nucleus at rest. After 

the collision, the neutron and the helium move 

off at right angles to each other. The neutron's 

path is at 60° to its original direction of motion. 

Calculate the speeds of the neutron and the 

helium nucleus after the collision. The masses 

of the neutron and helium nucleus are 1 u and 
4u respectively. 	 5 

(b) A solid disc and a ring having the same mass 

and diameter are released from the top of an 

inclined plane at the same height and roll down 

without slipping. Use the law of conservation 

of energy to determine which of these objects 

would reach the bottom of the incline first. 	5 

4. 	Answer any one part: 	 3 

(a) Wind is blowing from east to west at 30° N 
latitude with speed 30 ms -1 . Determine the 
coriolis force exerted on unit mass of air. 3 

(b) An object is rotated in a centrifuge of radius 
2.0 m. If the acceleration of the centrifuge is 
3g, what is the velocity of the object and the 
time period of its motion? Take g = 10 ms 2. 

2+1 
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BPHE-102/PHE-02 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

BPHE-102/PHE-02 : OSCILLATIONS AND WAVES 

Time : 11/2 Hours] 	 (Maximum : Marks : 25 

Note: Attempt all questions. However, internal choices are 

given. The marks for each question are indicated 

against it. Symbols have their usual meanings. You 

may use a calculator. 

1. 	Answer any three parts: 	 (3x5=15) 

(a) Two orthogonal harmonic oscillations having 

amplitudes a 1  and a2  have angular 

frequencies in the ratio 1: 2. If these oscillations 

are superposed, determine the nature of 

resultant oscillation when initial phase 

difference is zero. 

(b) A damaged harmonic oscillator is represented 

by the equation: 

d 2x  , +7 — + =0 
eh' 	dt 

with m= 0.25 kg, y = 0.07 kgs-1  and k= 85 

Nm-1 . Calculate: 



(i) its period of oscillation, 

(ii) number of oscillations in which its 

amplitude will become one fourth of its 

original value, and 

(iii) its quality factor.. 

(c) A lady is standing near a railway track. A train 

approaches her with a speed of 72 kmh -1 . The 

apparent frequency of whistle heard by the lady 

is 660 Hz. Calculate the actual frequecy of 

whistel. Speed of sound in air is 340 ms -1 . 
Also name this effect. 

(d) Two strings having mass per unit lengths p 1 
 and b.t2  in ratio of 1 : 4 are joined together and 

stretched under the same tension. Calculate 

reflection and transmission amplitude 

coefficients for transverse waves on the 

strings. 

(e) A harmonic wave on a rope is described by: 

y (x, t)= (4.3 mm)sin[aL + (12  ms-l )t)i 

Calculate the wavelength, period, wave 

number, frequency and direction of 

propagation of the wave. 
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2. 	Answer any two parts: 	 2x5=10 

(a) Explain the formation of stationary waves in 

an open organ, pipe of length 'E and show that 

all harmonics are integral multiples of 

fundamental frequency. 

(b) A spring mass system with m = 0.02 kg., spring 

constant 72 Nrn-1  and damping constant 0.2 

kgs-1  is subjected to a harmonic driving force. 

Calculate its natural frequency and resonant 

frequecy. How do these compare? What is the 

physical significance of your result? 

(c) For gravity waves, the phase velocity is given 

by: vp  = CX 1/2  

where C is a constant. Show that group velocity 

for these waves is half of its phase velocity. 

-X- 
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