CHAPTER

prove that waves transfer energy wrthout transferring matter.
- describe what is meant by wave motion [as illustrated by vibrations in ropes and
springs and by experiments using water waves] :
e State the types of waves:
(i) transverse waves
(ii) longitudinal waves ;
e  describe the features of a wave [in terms of wave front. wavelength, frequency time
period, crest (peak). trough. compression, rarefaction, amplitude and wave speed]
define the terms frequency. wavelength and amplitude.
recall and apply the equation wave speed = frequency x wavelength v="_\
rllustrate that for a transverse wave the drrectlon of vibrat angles to the
Iving < as electromagnetic

radiation, waves on the %rface 0

. illustrate that for a | /e
er [including giving examples such as sound waves

direction of the i S
and seis es (prtmary)] ‘ :
e  describe how waves can undergo reflection. refraction and drffractlon (using ripple

tank). ‘
~describe how wavelength affects diffraction at an edge.
e describe how wavelength.and slit size affect diffraction through a slit.
_analyze the phenomenon of tsunamis generated under the surface of water [in terms
“of underwater earthquakes/volcanic activity generating waves that mcreasc in
frequency and amplitude as they encounter mcreasmgly shallow water]

Long Queshons prepured in the hght of new Examination Ter"n-au("
(Knowledge, Um:lerstandmg, Appluatmn, : naﬂytwa' & CTonceptual)

a1: What wy@m

crlbe its importance.
Ans. The concept of waves demonstrates the transfer of energy from one place to

another without the transfer of the matter.




oy

na of our everyday life.
na qulet lake to the loud sound of

- Importance:

" Waves play a vital role in understan - g
... Waves are all aroune %@
~ thunder in the sky. _“ \

— ; .F‘-"
Q.2: Define waves. Explaln the nature of waves. How do waves transfer energy

without the transfer of matter? Support your answer with examples.

Ans. Waves:

"Waves can transfer energy from one place to another without transferring matter."
OR "A wave is a disturbance that travels through a medium, transfemng energ,y from
one point to another without the physical transfer of matter."

Waves and Nature of Waves

- Mechanism: As waves travel through a e , I
medium, they cause the particles within it to | z|. A |
vibrate. These vibrations allow energy to be f alf = xaxis
transferred from one particle to the next as H PINL- F\WQ Time
shown in Fig. 12.1. s e e ook
Particle behavior: The particles th [%@gé Ll T whe e |
not along with the wave %& Fig 12.1: Vibration of particles in a wave
around their orlgmal m%ﬁ perpendicularto the wave direction
Energy Transf sed from one pamcle to the next through these vibrations.

lllustralwe ples:
i.  Water waves (Ripples):

When a twig is dropped into still water, ripples
spread across the surface, as shown in Fig. 12.2.
These ripples carry energy outward, yet the water
and twing remain mostly in place. .

e  Observation: These ripples carry energy from
the center.

®  Matter check: If you watch a leaf on the water, _ .
it bobs up and down but does not move forward with Fig 12.2: Ripples in water showing energy
the ripple. This proves the water itself is staying in | transfer without transfer of matter
place while the energy moves through it. : TR S

ii. Sound waves: ‘“ @32~ ey
When a guitar strl ﬁﬁ @t b that travel through the air as
a i

sound waves (Flg }2.3)
. Observat tions create a wave that travels to our ears.

® Matte eck: The air pamcles do not travel from the guitar to your ear. Instead,
they vibrate in place, passing the energy forward to nelghbourmg particles until it
reaches the listener.




il Spring (slinky):
When one end of a stretched sprmgds

W&@Z@gnudmal waves
move through the spring as sh nin ‘

e  Observation: The sp gions of compression (where the coils are
close togcther) an ere the conls are spread out).

e  Matter ese compressions and refractions travel along the spring,
showing how energy is transmitted without the entire spring moving forward.

l\

TR Nl |€— Wavelength —>|
7 T U]
e ¥ ¥ |g|2.4 Longitudlnal wave (Sretited spling)
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Q.3: Explain a simple and effective way to understand wave monon mrough an
experiment?

Ans. Water wave Experiment to Demonstrate ave W-b’
Motion: A simple and effective way @

/"“\\
wave motion is through Vibrator
ripple tank, as shown in-Fig . Elastic Water surface
Setup: In thi IR | ]

e A shallow tray is filled with water to a b ' ﬂ‘;ﬂ?’:’m
uniform depth. ' %

e A bar, connected to a motor, vibrates up and| - Q ;h
down gently on the water's surface. Wave pattefn (7
e  This disturbance generates ripples or wave} *" "G g

crests that spread outward across the water surface | Fig. 12.5: Ripple aak

Types ut Waves

Q.4: Explain types ol waves"
(OR) What are mechanical and electromagnetic waves? Explam
Ans. Types of waves: There are two main types of waves:

e Mechanical waves e  Electromagnetic wav @.

1. Mechanical Waves: @ﬁ@

"Mechanical waves %&%‘& al‘medium such as air, water, or
a solid material to travel.” m -
Explanation:_ cannot pass through vacuum because they rely on the

~ vibration of icles in the medium to transfer energy. The particles of the medium

_vibrate and pass the energy along, even though the particles themselves do not move with

the wave.




Observation in rope: A simple way to observe this is
~ by moving one end of a rope up and dc¢
wave travels along the rope, but e@
__rope only moves vertically -

~ moves forward, as sho \\s 2)6. . [
Examples: E@Mfﬁec anical waves include | i,

Fig. 12.6: A transverse wave on a rope .

~sound waves, ‘water waves, vibrations on a rope or showing particle vibration perpendicular to
spring, and seismic waves produced by earthquakes. | thedifeqionof wave travel

2.‘ Electromagnetic Waves:

~ "Electromagnetic waves are different from mcchamcal waves because they do not
rcqulre a material medium to travel." '
Explanation: These waves can move through empty space (Vacuum) that is why- sunll ght
and other types of radiation from the Sun are able to reach the earth through space. All
~ electromagnetic waves travel at the same speed in vacuum approximately 3.00. 000 km
per second (3x108ms™"), known as the speed of light.
- The electromagnetic spectrum: These waves differ in their wavelengths and frequenmes ic-
full range of these waves is called the electromagnetic spectrum as illustrated.in Fig. 12.7.

Examples: Radio waves, microwaves, infrared rays VISI ‘l@@ rays, X- rays
and gamma rays. (\(\ (\

Radiowaves - Microwaves Visible light X-rays  Gamma rays
: Infrared Ultraviolet
Fig. 12.7: Types of electromagnetic waves arranged by wavelength

Q.5: Explain types of mechanical waves.
Ans. Types of mechanical waves: - | :
Mechanical waves are divided into two main typcs depending on how the pamcles
of the medium vibrate in relation to the direction the wave travels. These are:
- 1.  Transverse Waves 2. Longitudinal Waves S

1.. Transverse Waves: m(\ﬁ%\;@@gm
"In transverse waves, the part es ‘&“ 1 Ry - W,
5 SR -, vkl
E ‘I'irn.s
i
5

medium vibrate at nght a
\Z Wamlengthwﬂpumde

in which the wave is tra

,Explanation' ' cular vibration

causes the lergy to transfcr through the Troug

medium without any significant forward | Fig.12.8: Atransverse wave labelled with crest,
 movement of the particles themselves. : trough, wavelength, anda_mphtudg




Crests and troughs: These waves consist of the hlghest pomts ow @@@ts ang the
lowest points called troughs. é

Example: If you hold one end of a rope n Whlle the wave wavels
horizontally along the rope, t ve vemcally

Examples: W
i. Water wa |
An excellent example of a transverse wave is a water wave. As the wave moves
forward across the water surface, the water molecules move up and down. =
s : ; of di: turbanc
ii. Eleetromagnetlc waves: \ etk ol e

Compression
v Electromagnetic radiation (such as light, VRN 1110 ) OB 1101
radiowaves, and X- rays). where the electric and- « ‘) lnunllmmwmmummnlmm g ! ,

ARSUAREN | DIV ADOO 1 NRBOSRARATR 11 RN

i : ; : e
magnetic fields oscillate perpendicular to the P )00 RO
recr - b — &
direction of energy propagation. : B ) PR T
S S AR 00 OB 1
2. Longﬂudmal Waves: : u-u|nu::mmn;nlmnummmummmmms

. . i : arefaction )
"In longitudinal waves, the particles of the Direction of propagation

in a wave

meolum y-;brate parallei to the direction in| g 129:Al0 wﬂmmng
which the wave is travelling." w/f@#% :
Explanation: Instead of moving up and % Uﬁﬁﬁj waves, where the particles
move back and forth along t energy flow. \

otion creates reglons where partlcles are close

rarefactlons (Fig. 12.9).

Example of sound waves: :

A common and important example of a Iongltudmal wave is a sound wave. When a-
sound is produced such as when someone claps his hands, the air molecules near the
hands are first pushed together, forming a compression. Immediately after, they spread
apart into a rarefaction as the wave continues to move forward through the air. This
sequence of compressions and rarefactions allows sound to travel to our ears without the
air itself moving pennanently from the source to the listener.

BEVEE Terms and Parameters of Waves

Q.6: Define following terms and parameters: :
Crest, Trough, Compressmns R W@g@@@avelength
Frequency, Wave peno Wav @

Ans. Crest: e

The crest a transverse wave,. above the mean position. It is the

upper part of a .
Trough: The trough is the region of a transverse wave, below the mean position. It is the
lower part of a wave.




ot il o o Y R

Gompressmn A compression is a reglon in a longttuwa @@S\Me particles of the

medium are close together, resulting :@
Rarefaction; A rarefacg% | wave where the particles are

spread apart, resulting | :
Amplitude: T wave is the maximum displacement of a point on the wave
from its u (rest) position. It indicates the energy carried by the wave.

Wavelength (A): The wavelength is the distance between two correspondmg points on
adjacent waves.
Example: Crest to crest or trough to trough in transverse waves, or compressmn to
compression in longitudinal waves. : ‘
S1 Unit: Its SI unit is metre (m).
- Frequency (f): The frequency of a wave is the number of complete wave cycles thal pass
a fixed point in one second.
SI Unit: It is measured in hertz (Hz), where; 1 Hz = - | wave per second.
Wave Period (T): Time required to complete one wave to pass a fixed pomt is called
wave period. :
Formula: It is the inverse of frequency. i.e. T l/f @ @@
$1 Unit: It is measured in seconds (s). 2

' Wthh all the points have same

- Wave Front: A wave front is
phase of vibration (i.e. gﬁ p acement and direction of motion).

It represe edge of the wave as it travels through a medium.
Q.7 Exp mathematical representation of wave speed (v)/ wave equation?
Ans. The wave speed is the rate at which the wave propagates through a medium.
Mathematical representation:

As Distance travelled
" 3 S cd -
Pe Time taken

Let us consider a wave:

Distance travelled = A (wavelength)
. Time taken = T(time period)
Then : v = S/t
Since S=Aandt=T
‘Substitute into the formnla

.......... (12 @W@ €O O
Now il: =f (Where of |s€requ§s%% @ |
whcre :

WW = The wave speed (in meters per second)

= The frequency (in Hertz)
= The wavelength (in metres). :
Equation (12.2) is known as wave equation. This is used to calculate wave speed.




Q.8: Briefly explain the properties ofm Y,

Ans. Properties of Waves: © @ :

One of the mo ) spects of waves is how they behave when they
encounter obs rpass from one medium into another. These behaviours are
essential for understanding how energy travels through different materials. o6
Wave behaviors: ,

These behaviors includes.

e  Reflection e Refraction e Diffraction
1. Reflection of Waves: : '

Reflection occurs when waves strike a surface and bounce back into the same medium.
2. Refraction of Waves: ' ' =

This is the change in direction of a wave as it passes from one medium into
another, typically caused by a change in its speed. '

3. Diffraction of Waves: |

This involves the spreading or bending of-wave ‘@ O@m opcning or
: : O

around the edge of an obstacle. @ . ,

0.9: Describe the reflectign \c %& y-a tipple tank experiment and explain
ident-artl reflected wave fronts are observed? |

Ans. Reﬂecti . |
"Reflection is the bouncing back of waves into the same medium after striking the
surface of another medium."  (OR)
"Reflection is a fundamental property of waves that occurs when waves strike a
surface and bounce back into the same medium. This behavior is common to all types of
waves, including water, sound and light.” i :

Experimental observation (The Ripple Tank):

~ Reflection can be clearly observed |
using a ripple tank, which is a shallow glass
container filled with water often used in
classroom. :
Setup: In a ripple tank setup, straight water

waves are generated by a vibratingh X :
moving across the tank. %&C
Process: When these w vﬁ%@ ght |
barrier placed inrth hi-they reflect from Metre rule  Screen

the surface. ot Fig. 12.10: Ripple tank setup showing water waves

The Law of Reflection: The way waves bounce off a surface is not random; it follows a
specific mathematical rule. ' :




Str;i;ht

‘Angle of incidence: The angle at which the incoming [ _ssdder :
waves approach the barrier. @
; b \Wanadd

2 bairier

Angle of reflection: The angle af ter - |
reflect away from the b -_ : ,
The Law: These t n ways equal to one P ‘
another. w‘\\wo e % " Normal v Reﬂe;(&ﬂ -

f : onts
' Angle of incidence = Angle of reflection e dinsiero B
Q.10: Explain the refraction of waves. - Fig. 12.11: Reflection of water waves

Ans. Refraction of waves:
- "When a wave passes from one medium into another at an angle. its wavelength
and speed change, causing the wave to change dlrectmn This process is called
refraction.” it ‘
(or) "Refraction occurs when waves pass from one medlum into another and change
direction due to change in speed." ;
Process: As the water waves cross into this shallow reglon they slow down and hend
demonstrating the refraction of waves. Although the speed and wavelength of the waves
- change during this process, their frequency remams @ nding occurs
because waves travel faster in dee er yate Qﬁ @iow water, creating a
noticeable change in direction.

This change in w
illustrated in Fig. ave fronts are |
shown bendi hey pass from deep water | 4
into shallow water, with a shorter wavelength |
in the shallow region. The bending clearly | F- 1 1 I 1 1.
shows how the direction and spacing of the |~ gamr =~ ‘oo v
waves are affected by the depth of the water. | Fig. 12.12: Refraction of waves

Q.11: What is diffraction? Describe the factors that influence the amount of
diffraction and provide real-world examples lo explam how this phenomenon

occurs in different media?

Ans. Diffraction: . .
"The spreading of waves when they pass through a slit or move around an obstacle
is called diffraction.” (or) -

“Diffraction is the bending and spread @@%ﬁ@?@ass through a narrow

slit or move around an obstacle."
This behavnour ca
openings of differ
e Effect ize un wave pattem
: The visual patter of the wave changes sugmﬁcantly based on how the gap size
vcompares to the wavelength

d in water waves when lhey encounter




o  Gap wider than wavelength: | ‘

When the size of slit is wider than th w W@b@@mostly stralght
through with only slight bending at the ﬁ‘@ :
o Gap nearly equal to w '

If the slit W | to the wavelength the waves spread out more and
appear-almost ¢ eyond the gap (Fig. 12.13-b). =3 :

e Gap smaller than wavelength: ;

When the size of slit is smaller than the wavelength, the waves show .maximum
diffraction, forming strong circular patterns (Fig. 12.13- c).

This shows that the amount of diffraction increases when the size of slit is ‘closer to
or smaller than the wavelength of the waves. ‘
Example: A common example is how we can still near someone speakmg even when he
is behind a wall. This happens because sound waves, which have relatively long _
wavelength diffract around corners and obstacles. aNowmg the sound to reaeh us even
without a dlrect line of sight. - '

(a) Size of slitis larger than the : (b)hSi'ze of slitis the same as the {c) Size of slit is smaller than the
wavelength of the water waves wavelength of the waterwaves . wavelength of the water waves
Fag 12.13: Diffraction of water waves

125 Seismic and Tsunami Waves ;
Q. 12 Compare seismic waves and tsunami waves in detait, htghllghtmg their
sources, nature of motion, speed, energy transfer cn the Earth‘ surface and

- ¢oastal regions. : ,
Ans. Seismic and tsunami waves are natural waves produced by dlstmbances in the
Earth's crust and ocean. Understanding them is important for safety and rcadmesq since

they have the potential to do a great deal of harm. @@@1
- and are typu.allv

Seismic Waves: Seismic waves are tt;ose(jha
 aid sc:entlsts in their |nveeuganons of the

created by earthquakes, volcanic er
Seismometers detect t

Earth's insides.

e Primary 3 (P-Waves)
These are the fastest seismic waves and the ﬁtst to be detected during an

earthquake.




- Explanation: P-waves *ca.;";ra\;a”a;(;*u*gi{;;,nva"s liqui ?‘% (&ASeS. They move by
compressing and expanding the mag: ah\in { @l n as the wave travels,
similar to a slinky toy being pushed ompress:onal movement whe_re

altematg_l_g regions of | ) @L 0%
5 O\EU,\.}i i sy Undisturbed medium
e
St
Low density

: Fig. 12.14: P-wave showing longitudinal motion :
Tsunami waves: Tsunamis are extremely large and powerful ocean waves caused by
sudden disturbances under the sea. s
‘These disturbances may include underwater earthquakes, volcamc eruptions, or
landslides. -
Explanation: When such events occur, they can cause a sudden shift in the ocean floor,
which pushes a huge volume of water upward. This disturbance tes energy that
spreads across the ocean as long, fast-moving waves, as show @ o
Characteristics of Tsunami Waves: In the dee Owaves travel at very high
speeds, often reaching up to er1 However in deep water, these
‘waves are often just a fi ﬁg helght and go unnotlced by ships or people. - 3
Coastal area waves approach shallow coastal areas, their behaviour
- changes d lly due to their interaction w1th the sea floor. :
1. Wave speed decreases:

As thé water becomes shallower, the bottom of the wave touches the ocean floor,
| slowmg the wave down. |

2. Wavelength shortens: .
The distance between wave crests becomes smaller.

3. Frequency increases:
More waves arrive at the shore in a shorter penod of time.

4. Amplitude increases:
‘As the energy gets compressed into a smaller space the wave height increases

significantly. @m
: y mes reaching helghts of 30
. in

5. Towering waves:
J destructlon of buildings, and

: This transformation can res
meters (100 feet) or m
loss of life.

'6. Real- W | ]
- A tragic-real-life example is the 2004 Indian Ocean tsunami, caused by a massive

undersea earthquake near Sumatra. The earthquake displaced a huge section of the ocean
. floor, triggering tsunami waves that travelled across thousands of kilometres. These




waves struck the coastlines of countries such as Indonesia
Thailand, reaching heights of over 15 me a c
devastation and loss of more than 23 @
R of\
7 \Q
DO YOU KNOW A

Radiowaves are eﬁé\fv‘é)ves that travel at the speed of 3,00,000 kilometre per second
through air. -
Out at sea, a tsunami is only about 1 m hlgh and could pass a boat

without being noticed, as it approaches the shore. Its sudden deceleration
from about 250ms-! to 15ms-! creates the enormous waves.

Brain Teaser | QRS

1. When we shake a stretched slinky spring side-to-side and then push it back and forth What

two types of waves did we just create?
Ans. Transverse and longitudinal waves.

2.  Two waves travel at the same speed, but one has a hlgher frequency Whlch has the shorter

@@@ India, and
causing massive

wavelength? -
Ans. The wae with the hlgher frequency has the shorter wavelength.
3 If waves do not carry matter, how does a tsunami destroy bulldmgs wh its the shore?
Ans. A tsunami destroys buildings by transferring the immense enefgs a@@ shore, exerting

Ewerful forces that can overcome the strygtural m\e@g

0 e perianet IO Ao

1. Why do waves move W@\ﬂ\éne place to another without dragging partlcles with
them?

Ans. Waves ¢ across oceans, air, and even empty space without dragging particles along
with them. :

2.  Describe infrared radiation and explain why it is committed by warm objects?

Ans. Infra means below, infrared waves have a lower frequency than red waves. Warm objects radiate
light in the infrared region of the spectrum.

3. What does frequency tells us, and why is an FM radio station called 88.0 MHz?

Ans. Frequency tells us how many waves pass a point in the second. That is why FM radio station is
called "88.0 MHz". It is sending 88 million waves cycles per second.

4. _ Explain the time period with an example?

Alis. The time period tells how long one complete wave takes to pass a point like the rhythm heartbeat
of the wave. _

5.  Explain why tsunamis are not caused by tides and descr:be their real causes?

Ans. Though often called tidal waves, tsunamis are not caused by tides they are the result of undersea

earthquakes, landslides, or volcanic eruptions. AN
‘ — N
A wave takes 5 sec% ‘ ete’ 1€ cycles. If the wavelength of the wave is
1.2 metWe,
(a) fre of the wave (b) speed ot the wave
Solution:

Given that; ~ Number of cycles =10




- Time ¢ =5 seconds m/ Om
~ Wavelength A =12m (B\ J \\\-9
To find: (a) Fre%y% Vjﬁg\
\Wi ELN
We know th @\i\ umber of cycles / Time

QN =10/5=2H
\JN:I\’ / Z

, S N B Oy e

+ Substituting the values v=2x 1.2 =24 ms-!

/ Mulnple Choice Questions prepured in the hght of new Examintion Te(hmques
(Knowledge, Understandmg, Application, Analytlcal & Conceptual)

1. Wavesis transferred from one p

(a) Matter ) Ene articles
2. Whena wave tra e ium, the particles of the medium:
(a) Travel 0 the destination (b) Move in a straight line for ever

(c) sc;llatc around their original positions
(d) Remain completdy motionless .
3. In the example of 2 twig in water ripples, the twig mostly stays in place while
the ripples move ocutward. This demonstrates:
. (a) Energy transfer without matter transfer
~ (b) Mater transfer without any energy transfer
(c) Both energy and mater transfer (d) No transfer of matter and energy
4. When a guitar string is plucked, the sound waves reach cur ears because:
(a) Air particles travel from the string to our ears
(b) The string itself travels to our ears.
- (c) Air particles vibrate in place to pass the energy forward

(d) Gravity pulls th¢ sound toward us. i) @@’@5
’ \Jo\\-?kj -
S. Waves that reqmbe\f:e aterial medinm dike air, water, or a solid) to travel are
called L BiEit
(a) E \Vaves ' (b) Mechanical waves
(c) S Mrd-waves ~ (d) light waves

6.  Which of the followmg is Not an example of a mechanical w#ve"
(a) Sound waves (b) Water waves ©  (c) Radio waves  (d) Seismic waves ;




10.

1.

12.
13;
14.

15.

16.
17.
18.

19.

20.

. Electromagnetic waves are unique because they traves 150 @m

(a) only solids | . b) o | -
(c) a vacuum (empty space) @
All electromagneti@?mﬁ%é ame speed in a vacuum, which is

approximately: ‘ :
(a) 34%’1,@@}@\U () 3.000km/s () 300,000 km/s (d) 1,000.000 m/s
Which part of the electromagnetlc spectrum has a lower frequency than red

light?

- (a) ultraviolet (b) X- rays ~ (c) infrared (d) gamma rays

In a transverse wave, the partlcles of the medium vibrate:
(a) parallel to the direction of the wave
(b) at right angles to the direction of the wave.

(c) in the opposite, dlrectlon of the wave (d) They do not v:brate at all

12.3 Terms and Parameters of Waves

| The hlghest point of transverse waves is called:

(@) Troughs (b) Compressions  (¢€) Crests | (d)' refactiéns
In a longitudinal wave, the partlcles of the medi e@
(a) Back and forth along the swmu

(d) Only toward the source

(b) Up and down ,
(c) In curcles pm
A regio | wave where the partlcles are spread apart is called

a: :

(a) Comprcssmn (hy Lrest.... (c) Rarefaction (d) Trough
Sound waves are example of: by st
(a) Transverse waves (b) Electromagnetic waves

(c) Longitudinal waves : ~ (d) Stationary waves )

The maximum displacement @ of a point on a wave from its rest position is the:
(a) Wavelength (b) Frequcncy ~ (¢) Amplitude (d) Time period
The distance between two corresponding pomts on adjacent waves (e.g, crest

" to crest) is the:

(a) Amplltude (b) Wavelength (c') Velocity (d) Displacement
What is the SI unit for wave length? ‘
(a) Hertz (Hz) : . (b) Seconds(s)

(c) Metre (m)

o)

The number of coﬁplete w c% ,' X pomt in one sccond is
the: ;
(a) Time period i&& K&& (c) Frequency (d) Amplitude '

FrequW ' |
(a) se () (b) Hertz (Hz) = (c) ‘metres (m) (d) watt (W)

The time taken for one complete wave cycle to pass a point is the:

(a) Frequency (b) Wave period (T) (¢) Wavelength  (d) Speed




21.

22,

23.

23.

26.
37

28.

29,
g

31.

32,
33.

34.

What is the mathematical relatlonshlp betwee o . d iérequency (H?

(@ T=f (BP=an (d) T=vxf

An |magmary sur e on he same phase of vnbratlon is
a: ) &\ K: \\'i ;g

(a) Raref i rough (c) Wavefront (d) Crest
Whic la represents the wave equation?

@ v=ft T ®v=fxr (0 v=’/ () v=f+r

124 Properties of Waves

The bouncing back of waves into the same medium after striking a surface is:
(a) Refraction_ ~ (b) Reflection (c) Diffraction (d) Absorption
According to the law of reflection:

(a) Angle of incidence > Angle of Reflection

(b) Angle of mcndence < Angle of Reflections

(¢) Angle of incidence = “Angle of reflection (d) The angle are always 90°.
Refraction occurs because waves change their when m g from one to
another.

(a) Frequency (b) Speed O (d) Color
When water wave allow water, they:
(a) Speed up (b) Slow down and bend

(c) Stay th ! (d) Disappear
Duri on, whlch property of the wave remains the same?
(a) Speed (b) wave length  (c) Frequency (d). Direction

The bending and spreading of waves as they pass through a narrow gap or

.around an obstacle is:

(a) -Reflection -(b) Refractlon (c) Diffraction (d) Transmission
To observe maximum diffraction, the size of the gap should be:

(a) A much larger than the wavelength (b) Nearly equal to the wavelength

(¢) Much smaller than the amplitude (d) Made of metal
We can hear some one speaking from behind a wall even if we can't see them
because of: . i
(a) Reflection : | (b) Refraction
iffracti ‘ S ht
(c) lefrac.lon of sound waves (d) peed og t m

12.5 aves

Seismic waves are : s

(a) Wind (c) Tides (d) Sound speakers
The mstrum ect seismic waves is called : : :

(a) S (b) Seismometer = (c¢) Barometer (d) Thermometer
Which seismic waves are the fastest and detected first?

(a) S-waves ' , (b) Surface waves

(c) Primary waves (P-waves) (d) Tsunami waves




35. P-wave travel through :
(a) only solids
(c) only gases.
36. What is the primary
.(a) Strong surface ‘?‘&m : :
(b) unde tes like earthquakes as lands slides

 (¢) The gravitational pull of the moon (d) Changes in ocean temperature
37. How does the speed of a tsunami wave change as it approaches shallow coastal

areas?
(a) The speed increases signiﬁcantly (b) The speed remains constant
(c) The speed decreases (d) The wave stops completely
38. In the deep ocean why are tsunami often unnoticed by ships?
(a) Because they travel very slowly (b) Because they only occur at night

(c) Because their wave height (amplitude) is only a few centimeters
- (d) Because they travel deep underwater and don't reach the surface

1. {8 L@ & oo (8) 5, (b

2. 6. (c k)
8. () . 9 (c} .10 O 11 {6) 4% @o@@ﬂ¢ ()
5% 16 by | 17. (o) T8 :@@W . (b) 2L (b)
39 ey 2 By 2 Ym@ Sy (6) 28, e
29. (c) © 30. (b t} ) 3. () . 34 (0 95 @
36. (b) M‘é. (©) | |
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_ 12.1

1. What is a wave? ‘

Ans. A wave is a mechanism that transfer energy from one place to another through the
vibrations of particles in 2 medium, without the transfer of matter itself.

2. How do particles move as a wave passes through a medium?

Ans. Particles do not move along with the wave. They simpl oéc’il&&tmbrate) around
their original fined positions. . wo@ e e
. tk ‘

‘i 5 @@@ ough waves?

Waves and Nature of Waves

3. Provide two everyday exampie
Ans. Ripples in water ca sed {

#® Sound wave ‘-3 ked
O
12.2

4. What are mechanical waves?
Ans. "Mechanical waves are the waves that require a material medium (like air, water or

PESEE——— R

siitar string travelling through the air.
Types of Waves '




a solid) to travel they cannot pass through a vactﬁ@ @@m
: Q
|

5. What are electromagnetic wavs? e vian
~ Ans. "There are waves that do rioy | @ ILmedium and can travel through

empty space (vac

6. Name four e ectromagnetic waves.
Ans. RM °" e Micro waves ® . Visible light @ X-rays
7. What'is the speed of electromagnetic waves in a vacuum? g

Ans. The speed of electromagnetic waves in a vacuum- is approximately 3x108 ms-!
(300,000 km per second). ;

8. Define a transverse waves. .

Ans. "A transverse wave is one where the particles of the medium vibrate at right angles
(perpendicular) to the direction of the waves travel."

9.  Define a longitudinal wave. ‘ o

Ans. "A longitudinal wave is one where the particles of the medium vibrate parallel to
the direction in which the wave travels." )

Terms and Parameters of aves '

10. What is a crest and a trough?
~ Ans, In a transverse wave, a crestis fhe 2s above the mean position. and a

L trough is the lowe i ‘Q nean on, ,
11. What are com r@m arefactions? : ;
Ans. In a IW@ €, compressions are regions where particles are close together
(high sure), and rarefactions are regions where particles are spread apart (low
‘ pressure). e o : :
12. Define Amplitude? ‘ . -
Ans. "Amplitude is the maximum displacement of a point on the wave from its
* undisturbed (rest) position." .
13.  Define wavelength? |
Ans. "Wavelength is the distance between two corresponding points on adjacent waves,

such as from crest to crest on compression to compression.”"
® Its Sl unit is the meter (m)
® Itisrepresented by A. : : '
14. What is frequency? ; : - B
Ans. "Frequency is the number of complete wave cycles (@@@1 point in one
second.” T O \ W : Sty
unit i tz (H m | represented by f.
@ me period (T) and frequency (f)?

n time period (T) and frequency (f) is that they\ are

15.
. Ans.

Tog




16.
~Ans

|
Ans.

State the wave equation?

The wave speed (v) is cqual to the freque ‘ V 3 @%@@gﬁength (A)
| \(\@3 o em—

. “SEE—— -

Reflection occurs when waves strlke a surface and bounce back into the same

- medium.

8.
Ans.

19.
Ans.

20.

Ans.
21
Ans
22
Ans.

23
Ans.

. No, the frequency rem%

State the law of Reflection?

The angle of incidence is always equal to the angle of reflection.
Angle of incidence = Angle of reflection ; -

Define refraction?

Refraction is the change in dlrectlon and speed of waves as the) pass from one
medium into another. ‘

- What happens to the speed and wavelength of water wave when it enters

shallow water?

What is diffra :
"Diffract e endmg and spreading of waves as they pass through a narrow

gap or pass around an obstacle.
Under what condition is dlffractmn most prominent?
Diffraction is maximum when the size of the gap is smaller than the wavelength of

~ the wave. If the gap is much longer, the wave passes mostly straight through.

24.
Ans.

25.
Ans.

26.
Ans.

12' 5 Seismic and Tsunami Waves

What are P-waves and how do they move? :
Primary waves (P-waves) are the fastest seismic waves. They are longltudmal
waves that move by compressmg and expanding material in the same dlrectlon as
the wave travels.

What causes-a tsunami? @ |
Tsunamis are triggered by sud “ﬁg\ “such as earthquakes
volcanic eruptions, Ob d € ocean ﬂoor and push a huge

volume of water upw s
How do%ﬁrﬁﬁw ange as Il’ reaches shallow water? :
Its speed decreases and wavelength shortens, but its amplitude (hmght) increases

significantly sometimes to 30 meters or more as energy is compressed into a
smaller space.




- Exerc:se Questlons (qolveo

12.1 The direction of vibration in a longltudmai wave is:
(a) -at right angles to the wave direction
(b) in circular motion
(c) opposite to the wave direction
(d) in the same direction as the wave travels
12.2 Which part of a transverse wave carry the lowest pomt"
‘ (a) Crest - ~ (b) Compression  (c) Rarefaction (d) Trough
12.3 Which of the following wave type requires a medium to travel?
(a) X-rays (b) Light waves (¢) Radiowaves (d) Sound waves
12.4 The property of a wave which indicates how much energy it carries is:
(a) crest (b) amplltude ‘ (c) wavelength d).-speed
12.5 A wave front is:

- (a) the distance between tw re@s @Mﬂﬁlgh pressure in a wave
(c) a line joining m

(d) the outer edge

12.6 The w n which occurs when waves change direction due to a
chan peed is: g ' '
(a) diffraction (b) reflection (c) absorption (d) refraction

12.7 What happens to wave speed and wavelength when a tsunami approaches
shallow water?
(a) Speed increases, wavelength increases
(b) Speed decreases, wavelength shortens
(c) Speed remains the same, wavelength shortens:
(d) Speed increases, wavelength stays constant

v 12.8 Which wave behaviour explains how sound is heard around a corner?

~(a) Reflection (b) Refraction (c) Interference  (d) Diffraction

| 12.1 (d) 12.2 (d) 12.73 (d) 124 () - 125:( @@fﬂb 12,7 (b)
128(d) Qﬁ@

o Na o)

..I.I....;.... U u U
| B. Short. Amwer Quastions 5 QU\/J
12.1 What do T““ rom one place to another?
Ans. Wav energy from one place to another without transferring matter.

12.2 Name any two examples of mechanical waves.
- Ans. Examples of mechanical waves are:
1. Sound waves 2. Water waves




Ans Electromagnetic waves (e.g, light waves g

12.4 What is the difference between trans ers u dinal waves? :

Ans. In transverse waves, th m £ the \medium oscnllate perpendicular to the
direction of wave e in longitudinal waves, the particles oscillate
parallel to t of wave propagatlon ‘

12.5 What is meant by wavelength"

Ans. Wavelength is the distance between two consecutive corresponding pomts of the
same phase on a wave, such as two adjacent crests or troughs

12.6 Write the definition of frequency.

Ans. Frequency is the number of complete wave cycles that pass a given point per
second. ~

12.7 What causes a tsunami in the ocean?

Ans. Tsunamis are caused by large underwater distrubances such as earthquakes
volcanic eruptions or landslides.

@5@@@. - t'he-

12.1 Why sound cannot travel through Sp g; bu

concept of wave types.

Ans. Sound waves are mechan a medium to travel, while light
waves are electroma ﬁ can travel through a vacuum. '

12.2 A student M of a rope and observes waves move along it. What
kind of wave is this, and how do the particles move?

Ans. This is a transverse wave, and the partlcles move perpendicular to the direction of
wave propagation. f :

12.3 How does the amplitude of a wave relate to the energy it carrles" Give an
example to support your answer. '

Ans. The amplitude of a wave is directly proportional to the square of the energy it
carries. A larger amplitude means more energy. For éxample, a loud sound wave
has a larger amplitude and carries more energy than a quiet sound wave. . .

12.4 Why do we still hear a person talking even if he is behind a'wall" Explain
using the concept of diffraction.

Ans. We still hear a person talking behind a wall due to diffraction, whlch is the bendmg
of sound waves as they pass around the edges of the wall, allowmg the sound to
spread and reach our ears.

12.5 If size of slit, a wave passes throu% i % »C' e wavelength
what will happen to the wave aft slit? Explain briefly.

Ans. When a wave passe se size is much smaller than the
wavelength, the w i \it in all directions aﬁer passing through the slit.
This phenwmﬂown as diffraction. The smaller the slit relative.to the
wavelength, the more the wave will spread out. In the extreme case where the slit is.
much smaller than the wavelength, the wave essentially behaves like a point source
radiating outwards spherically. :




‘ I D. Comprehenswe Questions i

12.2 Des
suitable examples.
For Answer See Q.4

1241 Explam how waves
: ~ examples from %@
Ans. ForW

Ans.

123

diagrams and examples.

Ans. For Answer See Q.5

124

Support your answer with examples

Ans. For Answer See Q.8

125
waves?

Ans. For Answer See Q.11

metres -
speed of the wave"
Given _
Wavelength (1) =2m
Frequency(f) =S5Hz
Required: \
Speed (v) =7
Formula:
v="fA.
Solution:
v="fA.
By putting the above values

v = (5Hz) (2m)
v=10 ms-!
Result: el V\

The speed of the weve is |
12.2 A wave trave

300ms! a ngth of
3m ) ate its frequency.

Given:
Speed (v) =300 ms™!

Nt

t transferring matter. Gnve

difference between mechanical and clectromagnetic waves with
What are transverse and Iongitudmal waves? Explain each with the help of
Discuss the properties of waves; such as reflection, rel'raenon, and dlffraetmn '

What is diffraction? How do wavelength and slit size affect the dlﬂ'raetmn of

@@7@ 0

Required:
‘Frequency (f) =7
Formula:

300ms "

ave IS IOO Hz.

ﬁ e has a frequency of

z and a speed of 340 ms™'.

Fmd its wavelength.

Given: e h

Frequency (f)= 250 Hz.

Speed (v)= 340 ms-!
Required:

wavelength (A) =3m

‘Wavelength (A) = ?



Formula:
0 v

— —

R f :
By putting the above values

340ms

A =5501z

=136 m
Result
W The wavelcngth of the sound wave is
1.36.m.
12.4 A wave has a frequency of 50 Hz.
How much time does it take to
' complete one wave? '
Given:
Frequency (0 = 50Hz.
Required:
~ Time period (T) =7
Formula:
: 1

= -f— v
Solution:

O%mm
ot OQ
By putting the above values -
Oy i
T= Sorz
T=0.02s
Result:

it takes O. 02 sec to complete. its one

.

wave. ‘
12.5 A wave has a wavelength of 0.5 m
and frequency of 200 Hz. Calculate

the speed of the wave.
Given:

Wavelength (A.) =0.5m

Frequency (f) = 200%% M
Required

@W@W

! Formula

_ Foi'mula
v="FA.

Solution: @ @©
N ttmgﬂc above values

v = (200Hz) (0.5m)

v = 100 ms-!

Result: :

The speed of the wave is 100 ms-! -

12.6 The time period of a wave is 0.02
seconds. Calculate the frequency of
the wave? | |

Given:
Time Period (T) = 0 023

Required:

Frequency (f) =?

Q] @@@m

ion

o
S
} -
pn 0.02s
f= 59 Hz.

Resulit: S
The frequency of the wave is 50 Hz.

@@@lm__

Speed (V)WW




