KEY CONCEPTS AT A GLANCE

WAVE MOTION .

BB wHat Is A wave?

A wave is.a disturbance that
travels through a meadium or

D [ RAAN SR &
[ WHY ITMATTERS |

|

one point to another without
net transfer of matter.

Types of Waves
Wiaves aee evarywhere —sound, {i} Bazed on medium
fight, water, earthquakes & » Mechanical Waves
mone.

{require a medium)

Uindlerstanding waves helps in » Electromagnetic Waves

h carmmunication, meadical

| {no medium required)

imaging, engineering and

daily life.
* Transverse Waves
5 Important for | {particles L to direction)
gl MEET, JEE & * Longitudinal Waves

Board Exams., {particles || to direction)

space, transfaming energy fram

{ii) Based on particle motion

Amplitude {A): Maximum
displacement from mean position,

Wavelength (A): Distance hetweaen
two successsive peints in the same
phase.

Tirme Periad {T): Time taken for
ene complete oscillation,

Frequency (f): Mumber of
oscillations per second.

Wave Speed {v): Speed at which
the wave propagstes.

'| [} IMPORTANT TERMS |‘ WAVE EQUATION
|

Equation of a progressive
wave along 4z direction:

[y(x, t) = Asin{kr — wt + &) J

Where,
A = Amplitude

2x
& = Wave number = 3

w = Angular frequency = 2ﬂf

¢ = Phase constant

For wave along —z direction:

[y(z, t) = Asin{kz + wt + q&}J

KEY TAKEAWAYS

. B WAVE SPEED IN
+ Waves transfer energy, VARIOUS MEDIUMS

t tter. :
not matter + On a3 stretched string:

\

3 TvPES OF WAVES

(i) Transverse Wave
Particle vibration L to
wave propagation

¥
Dirgction ;::. -
NN
{ii) Longitudinal Wave
Partitle vibration || te
wave pmpagarjon- 5y
iopigaiss S
liil ) sdul i

C R
(C = Compression, R = Rarefaction)

B SUPERPOSITION PRINCIPLE

When two or more waves overlap,
the resultant displacement is the

w' Thay follow mathematical
relations.

v Types of waves behave
differantly.

' Superpasition principle
explains many wave

phenomeana,

| J

COMMON SYMBOLS

A Amplitude (m} |

¥ Displacemant {m)

A Wavelength {m}

f Frequency (Hz)

T Time pariod (s)

v Woave speed (ms™')

w Angular frequency {rad s™7)

& Wave number frad m—*) |

2 Density (kg m~3}

" Linear mass density (kg m™~')

2 Bulk modutus (Pa) |
Pressure (Pa)

-1

m BEATS

When twe sound waves of shghtly different

T
= f—
Ve
T = Tension, 4 = Lingar
density
* In a gas (sound wave}:

‘/E
H=gf -
[ Ve

B = Bulk modulus, p =
Density of madium

* In 2 ligquid:

= qf =
| £

= In electromagnetic waves
(in vacuum}:
c=230x 108 ms~!

"

algebraic sum of displacements
of individual waves.

:_yren=yl+y2+yﬂ+---

MOTION

_ Energy Transferred,
h Matter Unchanged

INTERFERENCE

(i) Constructive Interference
Waves meet in same phase.
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(i) Destructive Interference
Waves meet in opposite phase.

A+ U

g

| [ REFLECTION OF WAVES
| When a wave strikes a boundary, it be

Incidert

) stanpiNG wAvES

‘ Produced by the superpasition of two |
waves of same frequency, amplitude

| and travelling in opposite directions.

unces back,

ahserver.

Distance between two

consecutive nodes or
antinodes = A

Lawes of refloction:
[40]

i=r

lig in the same plane.

(B} INTENSITY OF SOUND

(i}  Incident ray, reflected ray and
normal at the peint of incidance

2
For a string fixed at both encls:

| L = Length of string

|[ﬂ ENERGY TRANSPORT | [[[J POLARIZATION

[Only for Transverse Waves)

nw i Where,
fn=—, n=123, v = Speed of wave in
| 2L medium

m DOPPLER EFFECT

The apparent change in frequency
observed when there is relative
maticn between source and

Observed frequency (F):
= Sourge approaching absarven

f'=f(:—:’_")

* Saurce receding from chegrver:

i V=1
res()

B APPLICATIONS OF wavES

3 | Invengivy ([} is the power itted pee | | A ge powar (Fouy) transmitted = ‘ § & * Communication (radic, TV, mobile)
frequencies averlap, the sound's loudness | | yrit arsa perpandicular to the diraction | by & sinusoids] wave on & string: Rustiictiansol wilieta DElEtn [ * Medical Imaging fultrasound, MRI)
fises and falls periodically. of wave propagation, a particular plane perpendicular to

L . ( P 1 2 a2 | tha direction of propagation. @ + SONAR and RADAR
Beat fraquency: 1 Ji= __E 1 l avg E M v Example: Light waves. + * Sgismalogy (earthquake detection)
fu= |fl - le = J Energy is proportional to the 3\ .‘(!\ N o J1 = Musical instruments & acoustics
— g | Unit:  watt per square metre (Wm ™%} square of amplitude. VARVARWY - 3 ¢ Optical fibres & laser technology
IMPORTANT FORMULAS AT A GLAMNCE
| oo
1 | 2 Vi B Ay
v=fA == = Asin(kz — wt + k=— w=2x v=4f— v=4f= c=3.0x 108 ms~! = — |
| f f=3 | y=Asin( 9 | k=3 nf = = fa= 57
PRO TIPS REMEMEER

_@'_

» Undarstand concepts with diagrams,

‘-ﬁr # CONCEPT CLEAR - PRACTICE MORE - SCORE HIGH + +#

= Learn key formulas and derivations.
* Practice numerical proklems regularly,
= Ralate with real-life applications.

» KHAN GLOBAL STUDIES » —

VVaves carry energy across
distances, conneccting the
warld in invisible ways!



