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BACHELOR OF SCIENCE (B.Sc.)

‘ = Term-End Examination
C_—J) ' June, 2012
PHYSICS
PHE-1 : ELEMENTARY MECHANICS
AND
PHE-2 : OSCILLATIONS AND 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 books.

(i)  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 book.
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PHYSICS
PHE-1 : ELEMENTARY MECHANICS

Time : 15 hours Maximum Marks : 25

Note : Attempt all questions. The marks for each question are
indicated against each question. You may use log table
or simple calculator. Symbols have their usual meaning

unless indicated.

1.  Attempt any five parts : 3x5=15

(a) The position vector of a particle is given by

A

- A . A 1 2
r(t)=Rcosbt1+Rs1nbt]——z—ct k
where b and ¢ are constants. Determine

V() and a(t).

(b) A particle of mass 3 kg is suspended from
the ceiling by two light strings, each making
an angle of 30° with the ceiling. Determine
the tension in the strings.

(c) In a ballistic pendulum, the masses of the
bullet and the block are 5 g and 10 kg,
respectively. The block and the bullet are
raised by a height of 0.5 cm, after the bullet
strikes the block. Calculate the velocity of
the bullet.
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(d)

(e)

(8)

(h)

2.  Attempt any two parts :

(@)
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Determine the total cross-section in the
centre-of-mass frame of reference, given that

do 12

dao 4

Show that the velocity of the centre-of-mass
of a two-particle system remains constant
if no external force acts on it.

An automobile engine rotates with an
angular speed of 2000 r.p.m. and develops
80 kW of power. Calculate the torque it
delivers.

The weight of a body on earth is 1000 N.
Determine its weight on a planet whose

mass is % and radius % that of the earth.
A train of mass 50,000 kg runs south at a
speed of 30 ms~! at a latitude 60°N.
Calculate the Coriolis force on the tracks.
Take the angular velocity of the earth to be
2w x 1072 rad s~ 1.

A single stage rocket of mass 100 kg carrying
900 kg of fuel is fired from rest. Calculate
its final velocity if the exhaust velocity of
the gas relative to the rocket is 2.0 kms L.
Neglect the effect of gravity.

5x2=10



(b) Two isolated particies of mass 1 kg each are
connected by a light rod of length 2.0 m.
They orbit their centre - of - mass at a speed
of 3.0 ms~1. Calculate the angular
momentum and Kinetic energy of the
system. If the length of the rod is reduced
to 1 m, which of these two quantities will
remain the same, and why ?

(c) A spherical ball rolls without slipping down
a slope of vertical height 35 cm and reaches
the bottom moving at 2.2 ms ™. Is the ball
hollow or solid ? Give the relevant
calculations.
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PHYSICS
PHE-2 : OSCILLATIONS AND WAVES

Time : 1% hours Maximum Marks : 25

Note : Attempt all questions. The marks for each question are
indicated against it. Log-tables or non-programmable
calculator may be used. Symbols have their usual
meanings.

1.  Answer any FIVE parts : 5x3=15

(@) - A simple harmonic motion is given by
x=3sin 4wt + 4 cos 4wt where x is in metre
and t in second. Calculate

(i) amplitude of oscillator,
(ii) frequency of oscillation and
(iii) displacement at time t=0

(b) A body of mass 200 g executing simple
harmonic motion has.a velocity of 3 cms ™!
when its displacement is 4 cm and a velocity
of 4 cms ™ lwhen the displacement is 3 cm.
Calculate

(i) amplitude of oscillation, and

(ii) period of oscillation.
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(c) Two oscillations along the same line are
described by the equations

x1=0.03 cos (10 T t)
and x,=0.03 cos (12 7 t)

Obtain the equation describing the resultant
motion due to superposition of these two
oscillations.

(d) Stationary waves are produced in a medium
by the superposition of two waves

Yy, =0.05 sin 3 7 t-2 x)
and y,=0.05sin (3 7 t+2 x)

where x and y are in metre and ¢ in second.
Calculate the amplitude of the particle at

x=0.5 m. Given cos (57.3°)=0.54

(e) A pipe of length 20 cm is closed at one end.
Which harmonic mode of the pipe is in
resonance with a source of frequency
425 Hz ? Speed of sound = 340 ms~ 1.

(f)  The quality factor of a weakly damped
oscillator of frequency 200 Hz is 1000.
Calculate the time in which its energy
becomes 20% of the initial value.
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(g) At what speed is a car approaching a
stationary observer if he hears the music of
the car radio with a frequency 10% higher
than the actual frequency ? Speed of

sound =340 ms 1.

(h) The phase velocity v of wave in a certain
medium is given by v=a+b X\ where \ is
the wavelength and a and b are constants.
What is its group velocity ?

2.  Answer any TWO parts :

(a) What is a torsional pendulum ? Derive the
expression for the time period of a torsional
pendulum. State one use of such a
pendulum. 1,31

(b) (i) Set up the differential equation of a 2
damped oscillator.

(i) The general solution of the differential .3
equation of the damped oscillator is
given by x (t)=exp (—bt) [ a; exp

(bz—w(z)) t + a, exp (b2+m(2)) t]

show that for weak damping, it
reduces to x (t) = a exp (—bt) cos
(gt + &)

where oy is frequency of damped
oscillations.

A\
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Set up the differential equation for

transverse waves in a string.

Use dimensional analysis to express
the wave velocity in terms of the
tension in the string and mass per unit
length of the string. '



wued-1/AeEd-2

foram T (SHTEE.)
AT e
M, 2012

Wifqes fagm

fruad-1 : wRfyw @ifaet

T
Tﬁ.@.’ﬁ.—Z : e IR T

G 9 o Rugdl ok wEEd-2 9w F
fore gSiigpa & S geA9Al & ST 7o 37T
ST GRAFIS d YA STIHAF, UITFH HIS
T WIZgIHH AT E-F [TEgH Q|

() o oF NTEE-1 T RCEE-2 FE T F o
ThiFa & U7 3G FeTT ¥ IW IN-gRawl ¥
A HTHHF, WITFH FIS a4 WIIHH TH
QeI foraat &1

PHE-1/ PHE-2 9 P.T.O.



“ifees famm
U1 : GRS Fitaent

GHT : 1Y, U2 fFHTH 3% : 25

W :  TH T B FOF T & 7 IGF 9 fow 7w
319 AN GRIUFN 91 STTIHT Fopat H GINT FT
Hehd &/ FaF & 3797 TET Y &)
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2. ﬁé E?"TFT CT 5x2=10

(a) T Teh-=X0T Aohe FSrahT SHM 100 kg © 3R
' e 900 kg $o7 w1 g2n R, famaraeen @ S
ST g1 Uehe 1 Iifam 97 yienfaa &t afg
THhe & 9id 9 &1 =9 97 2.0 kms™! 1
& &1 JHE 10T qH |
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37T Held g &l I R W el g
FI0TT T 3R Tt ot 91 L afE o =t
TS HI HH FLh 1 m H A MG, @t 593 S
uferl § | w1 ot ufy 7 agertt i o ?

(c) 35cm Fi SR JAE I TA R, TH TS
g fom frgel - qewdl € 3K 2.2 ms— 1 &t
91 W q R Ugat 1 wasy & 1T giaet &
A1 3?7 AETIF AT H
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(c) < E@ 3ol % gt Frefafad §
x1=0.03 cos (10 = #)

aiql x,=0.03 cos (12 7 ¢)
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