write short answer questions of the following
ive THO applications in which resonance pla
APPLICATIONS

Alns- RADIO AND RESONANCE

YS an important-role.

Tuning @ mdi‘_’ is the best example of electrical resonance. When we turn the
knob of a radio, to tune a station, we are chan
electric circuit of the receiver to make it equal to the trgsmission frequency of

the radio stafi?ntl'\{vi}en the two frequencies match, energy absorption is
maximum and this is the only station we hear.

2. COOKING OF FOOD_AND RESONANCE
Inamicrowave oven, microwave witha frequency similar to the natural frequency
of vibration of water or fat molecules are used. When food which contains water
molecules is placed in the oven, the water molecules resonates, absorbing energy -
from the microwaves and consequently gefs heated up. |

ging the natural frequency of the

2. What happens to the time period of a simp]e ;pendulum }f its lengths is
doubled? B 1acs o . < BABDIS~E o 7 _
Ans. The equation for time period of simple pendulum of length "L" is given by;

T=2T[\/'T:
50 alq

When the length of the pendulum is made doublei.e. L' = 2L, then the new time

: . L ve i b '
period is given by: T = 2_,?‘ J: :

t
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Thus the new time period is increased by a factor ‘qf“\ff.,
3. WHat wi.'ll be fhe- freduéncy of a simple péﬁdulum if ”ff "z"_iﬂl‘s .l.m -
Ans. The equation for the frequency of simple pendulum is given by:

1 (B, . o wit MM
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For a pendulum of iength L=1m,the fr‘gguency is;
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_ 1 4 313:=0996 Hz = 1.00 Hz
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4 Give one practical example each of free and forced oscillation
. v

OSCILLAHONS . . P . - .
ans: Wecuﬁ@ free vibrations if it oscillates with iz Nt

frequency without the interference of an external force. -
Free vibrations are oscillations where the total _energy stays the same over
time. This means that the amplitude of the vibration stays the same.
EXAMPLES,
i. A simple pendulum vibrates freely with its natural frequency in the
absence of external forces.
ii.  Oscillations of a swing in the absence of external force.

FORCED OSCILLATIONS
Oscillations that occur under the influence of an external periodic force are
known as forced oscillations.
Forced vibrations occur when the ob Ject is forced to vibrate at a particular
frequency by a periodic input of force. The amplitude of forced oscillations

depends upon the external frequency of the periodic force and the natural
: frequency of the system.
EXAMPLES

I. A simple example is a child's swing that is pushed on each downswing.

ii.  Also when the mass of the pendulum is struck periodically, then forced
vibrations are produced.

iii.  Oscillations of walls and floor of a roo
generator is also an example forced oscil

m due to heavy machinery like
lations,

1
The equation of velocity for o body performing SHM is Y
V=w . x2—x2 )
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Af mean position, x = 0, and the velocity i

Y IS maximum i
Vn — w xg um l,e‘

therefore the acceleration is zers. €ase in the velocity,

Also from €quation (1),az 0 at x =

, Is there a connection between F and x in mass-spring system? Explain
as. Yes. the force and displacement in Mass-spring system are directly rel .‘r d
each other. From Hook's law; “The force appli 83 inall

\ . ) ed on a mass attached to a spring is
directly proportional to the displacement from the mean position providped fhle
elastic limits are not violated".

If the spring is stretched or compressed a small distance "x" from its UpSTreTéhed

or equilibrium position and then released, it exerts a force on the object which is
related to the displacement by the equation;

F = kx
Itis quite clear from the above equation that the force is zero when displacement
is zero and force is‘ maximum when displacement is maximum.

8. What happens to the frequency of a simple pendulum as it oscillations die
-/~ down from large amplitude to small?
Ans. The process by which energy of the oscillating system is dissipated is
A" known as damping.
L‘}fi’ne energy of a damped oscillating system decreases due to the work done against
3§ friction. In real world there are always dissipative forces acting on the system.
This is why oscillations die down with the passage of Timg if energy s not supplied
continuously. Damping affects the frequency of QSC'||0T'0" in such a way that as
damping increases the frequency decreases and vice versa.

9. A singer, holding a note of right frequency, can shatter a glass. Explain.

ING
Ans, TAL GOBLET BY SING o
T':: gAr::t :rI\ricGo zaf:;swas said to be able to shatter a crystal goblet by singing

anote of just the right frequency at full voice. This is an example of resonance.

i ic limit and breaks.
amplitude that the glass exceeds IS elastic lim

following figures: '

10.Find out the phase difference in ﬂWﬁDn of simpie harmonic oscillator is:

Ans. The general way of showing the equa
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e ; j ' ﬁ ;‘?.. quUency, can ’h‘_'ffer a glas: Ex-

" Jt9.“ singer,
Ans. SHATTE

id to be able to shatter a crystq gobles .
ico Caruso was said o
The great Enrico Cart:

i . . . < A
requency at full voice. This is an example o¢ '3

i ight f :
a note of Ju? *::er:%miﬁed by the voice act as a forced oscillation, o, the gl
e Sou:e W'rhtz resulting oscillation of the goblet may be large enouey

At resonance, i

s its elastic limit and brezis,
amplitude that the glass exceed ol

10. Find out the phase difference in the following figures:
An;' ‘The general way of showing the equation of simple harmonic oscillator Is:

x=x0Cos (Ot + @) (1)

- Where 6= ® t+ @ is the phase ! 3 —_
angle. XO-J 2
The quantity @ represents the ;- \§
phase difference between the

- states'of motion of two oscillators. : \ y
For figure A: S - - /7 '
The equation of motion of wave 1 is; )

i .,».- ¢ 5‘.:,-(0603(0)1) __'XO_ P AR, [
The equation of motion of wave 2 is: hgure A | |

' X=XoSin(wt) - : I

et

o X-‘-XoCOS((DT—-n/z)
= "T'neréfor"e the phase differen
. For figure B:

.- The equation of motio
lis;

(Sin (0 t)= Cos (0t — 1/2))
ce between the oscillators'is vt/2 i.e., 90°.

n Of wave ‘

X = XoSin (wt)

X = XoCos (¢ "'.TL/Z)
The equation of mq N
T e2is:. .

tion of waye

X = Xo'Cos (0t + TC)
‘Ther'efore the phase
difference between the

oscillators is = /2 ie., 90°
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