
GENERAL WAVES



Wave

It is a disturbance in a medium
. Gamma rays , X-ray , Ultraviolet, Visible

OR light , Infrared , Microwaves, Radiowaves.
* It is a mode of transferring
energy from one point to another . Transverse Waves Longitudinal Waves
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1. Mechanical vs Electromagnetic

Iv

2. Transverse vs longitudinal crest Enough computession rarefaction
3. Progressive vs stationary Intent • Waves in which • Waves in which

direction of vibration direction of vibration
't

Mechanical Electromagnetic is perpendicular to is parallel to the
waves waves the direction of direction of energy

energy transfer . transfer .
•Waves which need • No need of medium * of source * of source
a medium to to travel . • Comprises of crests • Comprises of
travel . • They can also travel and troughs compressions and

•
Cannot travel in in vacuum .

• Electromagnetic rarefactions .

vacuum • Electromagnetic spectrum , water waves • Soundwave
• Sound

,
water waves spectrum



Characteristics of waves 1 . Displacement (K)
The distance of a point on a wave from its

mm
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mean position .
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2 . Amplitude (a)>

tls Maximum displacement of a point on a wave
-A iii. , , , , , • from its mean position .
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3. Time Period ( T )
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° The time taken to produce one wave

° The time taken for one wane to pass a point .
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4. Frequency If )•
Particles only vibrate about ° The no . of waves produced per unit time
-

their mean position on the ° The no . of waves passing a point per unit time .

wave .
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example : 100 Waves were produced in 20s
.

v. dy
Ld = NX ) e.g. D= 10cm

Frequency : ? N t --2cm

20s - 100 waves V= NX
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v -- ft
N : no . of waves in time t f-- I
t : time t
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if 14=1 so t=T hence f- = 1

SI Unit : Hertz (H2 ) T

5. Wavespeed In
the distance travelled by a waveform
per unit time .
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6. Intensity of a wave II ) '
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Power per unit area. I = I 117=41174
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• Energy spread out
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23 A sound wave consists of a series of moving pressure variations from the normal, constant air 

pressure. 

The graph shows these pressure variations for two waves at one instant in time. 

3.0

2.0

1.0

0

–1.0

–2.0

–3.0

1.00 2.0 3.0

pressure
variation
/ 10–2 Pa

distance
/ m

wave 2
wave 1

Wave 1 has an intensity of 1.6 × 10
–6 W m–2

.

What is the intensity of wave 2?

A 
–6

2.4 × 10  W m–2

B 
–6

3.0 × 10  W m–2

C 
–6

3.6 × 10  W m–2

D 
–6

4.5 × 10  W m–2
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intensity of wave 2 in
terms of I.
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7 . Phase 101
It is used to tell about the state

"

PHASE ANGLE IS DETERMINED

of motion of a point on a wave
. USING RATIO METHOD

"

degree to radian
1- 360°It is represented in
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Hm Phase difference between two points
•

T - 360°
•

A
•

¥? •

Dt - DO C. DO

•

: C :-. *
⑦Ot

, ta tls DO = Dt ✗ 360°
←

At
>

.

T 360- DO

similarly . . .

@

X - 360°
v

-Nm Dd - DOI

DOI = Agl ✗ 360°



Hm At leading wave phase difference between two waves
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where it is the time difference
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between corresponding points of birth
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leading wave has its crest/ troughs
produced earlier in time than

Coherent waves : waves are said to the other
.

be coherent if they wave the
same phase difference throughout .
"

For waves to be coherent
,
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they
must have the same frequency
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Doppler's Effect

The change in The observed frequency f = V

of the wave when the source o v ± vs
✗ f

r

moves relative to observer
. observed

'

<
actual/source

frequency speed of
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speed frequency
wave of source
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{ source recedes } { source approaches }
r fit to > f
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1 stationary ) fo = v to = v
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observed frequency is same as sources ( distance plus in ( distance minus in

frequency as source is stationary .

recede so use + ) approach so use - )



As the star moves away,
there is a red shift in
its color

.
This is due to

the Doppler 's Effect .

o Due to star moving away,
the observed frequency
is less than the actual .

• As Red color has a lower

frequency hence the
light coming from
the star has a red swift .
in it .

• This also explains that
the universe is expanding.
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