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* Class 11 Physics Notes

Chapter 14

Frequency ¢ Wavelength
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waves

Speed
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WAVES — MOVING DISTURBANCES

® A wave is a disturbance that travels from

one place to another.

1. Pebble dropped
at point P.

® The material medium as a whole does not

travel with the wave; particles only
oscillate about their mean positions.

® Waves carry energy and information,

not bulk matter.
EXAMPLE: SOUND IN AIR

Compressions
(high pressure)

Rarefactions
(low pressure)
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Compressions and rarefactions travel through air.
Air does not flow from speaker to listener as a whole.

COMMUNICATION CHAIN
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( 1. SPEECH SOUND 2. ELechnc:L SIGNAL
)) Sound waves produced — Microphone C°".Ve"f5
sound to electrical
by the speaker. sl
J ] W !

] Listener

EXAMPLE: POND RIPLES

Before disturbance

Particles at

mean positions.

2. Ripples move

outward.

R e N s e .

3. Cork moves up
and down near P.

How PARTICLES OSCILLATE (EXAMPLE)

During disturbance
¢t tt.9
@
Particles move up and down

about mean positions.

r 1
Disturbance moves

outward as ripples;

cork (matter) oscillates
up and down at the

same place.
k

After disturbance
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Particles return to
mean positions.

(Disfurbance moves; matter oscillates locallg.)
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3. ELECTROMAGNETIC /

N
OPTICAL SIGNAL
i@

radio waves / light

Signa.l transmitted by
e

through space or fibre.
\

-
4. RECEIVER b

Antenna. / detector
receives and converts \

back to electrical

Lsignal.

\

i 5. SouND

Speaker converts
electrical signal back

to sound waves.
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Waves transport energy and information from one place to another without transporting matter.



THREE KINDS OF WAVES

(1) MECHANICAL WAVES
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(2) ELECTROMAGNETIC WAVES

a p— J— — — J—

R R R R ——= " —

o Associated with particles such as

© Require a material medium. e Do not require a medium.

electrons, protons, neutrons, atoms

e Cannot travel through vacuum. e Travel through vacuum.

and molecules.

i Snthemane Ao [ EXAMPLES | o Quantum idea studied later.
of the medium. |
o Light Light from a star e Electron waves are used in
[EXAMPLESj o Radio waves travels through vacuum electron microscopes.
e String waves h© X-rays o ., ' Electron wave
O L T — Wave pulse on a string \/\/\/\/\/_)

o ol . VACUUM

—

e Seismic waves M

Water wave traveling to the right

In vacuum:
c = 299,792,458 m s~
~ 3.00 x 105 m s71

E lectromagnefi c
lenses

Electron qun

Li? This chapter studies mechanical waves. ]
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How MECHANICAL WAVES PROPAGATE

CONNECTED SPRINGS
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o Pull the first spring to the right and

release.

o It pushes the next spring; the stretching

or compression passes o.long,

o The disturbance travels rightward, but
each spring oscillates about its own
equilibrium position.

Direction of

propago:tion
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Spring 1)

(Spring 3

(only Spring 1)  (Spring 2
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SouND IN AIR

e Sound is a longitudinal wave of compressions (C)

and rarefactions (R).

e In a compression, molecules are closer together;
density and pressure are higher.

e In a rarefaction, molecules are farther apart;
density and pressure are lower.

o Each region pushes or pulls the next, so C and R

move forward.

Compression  Rarefaction ~ Compression  Rarefaction
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— Direction of propagation —>

C: molecules close together
density T pressure 1‘

R: molecules far apart
density |,
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(C) CRYSTALLINE SoLip
e Atoms in a crystal sit at equilibrium positions
and are linked by interatomic forces.

e Displace one atom to the right.
e Restoring forces pull it back and push its

neighbours :

o This effect spreads from atom to atom,
all.owing the disturbance to propagate.

Equilibrium positions

Restoring force
pulls it left

Restoring force

pulls it left

net restoring force

( pulls it left)

——— Direction of propagation ———>

Elastic cou.pling + tnertia allow a mechanical disturbance to travel.




TRANSVERSE & LONGITUDINAL WAVES

(1) TRANSVERSE WAVES

e Particles of the medium oscillate perpendicular
to the direction of wave propagation.

@

LONGITUDINAL WAVES

o Particles of the medium oscillate parallel
to the direction of wave propagation.

c&est wave
T particle i Propegeser [ C : R : C .R. ,oc
________ B malie goyiliviun -Z/ 333223123;: | e R ——
" trough piston particle motion
(ExampLES) EAMAES) (parallel to propagation)

e Wave on a stretched string

e Seismic S-wave

e Sound in air
e Compression pulse in a spring (slinky)

' &

PARTICLE DIRECTION Perpendicular to the direction of propagation.

Parallel to the direction of propagation.

DISTURBANCE PATTERN Crests and troughs about an equilibrium Lline.

Compressions (C) and rarefactions (R) along the medium.

COMMON EXAMPLE L Wave on a string.

£

Sound in air.

Both are progressive or travelling waves when the disturbance moves through the medium with time.
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