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{ ] PREFACE

The century we have stepped in, is the century of Science and technology. The
modern disciplines of Physics are strongly influencing not only all the branches of
science buteach and every aspect of human life,

To keep the students abreast with the recent knowledge; it is must that the curricula
at all the levels be updated. Moreover regularly by introducing the rapid and
multidirectional development taking place in all the branches of Physics.

The recent book of Physics for class X has been writtenaan this preview and in
accordance with the revised curriculum. Prepared by Ministry of Education, Govt of
Pakistan, Islamabad. Reviewed by independent team of Bureau of Curriculum,
Jamshoro Sindh. Keeping in view the importance of Physics, the topics have beenrevised
and re-written according to the need of the time,

Among the new editions the introductory paragraphs, information boxes,
summaries and a variety of extensive exercises have been included. Which i think will
not only develop the interest butalso add a lot to the utility of the book.

The Sind Textbook Board has taken great pains and incurred expenditure in
publishing this book inspite to its limitations. A textbook is indeed not the last word and
there is always room for improvement. While the authors have tried their level best to
make the most suitable presentation, both in terms of concept and treatment. There may
still have some deficiencies-and omissions. Learned teachers and worthy students are
therefore requested totbe kind enough to point out the short comings of the text or
diagrams and to communicate their suggestions and objections for the improvement of
the next edition of this book.

In the end, I am thankful to Association for Academic Quality (AFAQ), our learned
authors, editors and specialist of Board for their relentless service rendered for the cause
of education,

Chairman
Sindh Textbook Board
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Ut = 10

GenerallWavelBroperties

Students Learning Outcomes (SLOs)

After

*,

s learning this unit stodents should be able to

Deseribe wave motion as illustrated by vibrations in
rope, slinky spring. experiments with water waves
Identifiy ransverse and longimdinal waves in mechanical
media. slinky springs M,
Deseribe that waves are means of energy transfer without
transfer of matter b
Distinguish between mechanical and elec

waves :

Diescribe properiies of waves such ot

refraction. and diffraction with the h _&Eﬁpple tank
Define the lerms speed (v}, frequency (1), wavelength

(i), time=period (T), amplitede, erest, trough, cvele,
wavefront, compression, and ction
Solve problems hy app?"iiig’ relation f= 1T and v =

A & 7 N

L

i
State the mudlm;@ﬁary for an objeet to oseillate

with SHM | %

Explain § fﬂi simple pendulium, ball, and bowl
cxampit,

Draw forces acting on a displaced pendulum

Solve problems by using the formula T =2 ¥l /g for a
simple pendulum

% Understand that damping progressively reduces the

E'Tamplit_udc of oscillation

When the calm water

surface is disturbed by a

* stone dropping into it,
eireular water ripples
spread oul from the point
where the stone hits the
water. The continuous
disturbance of the water
surfisge by the blasts of
the wind caused by a
helicopter hovering
above creates water
waves that move
outwards. The
disturbanee on the waler
surface moves autwards,
carrying energy, and no
water, because afler the
waves pass, the water
remains where it was
before the wave was
produced




Fig: 1.1 Up and down
movements produce a
wive

Fig: 10.2 slinky spring

y i,
DALS
)
Tig: 10.3
Ao npward pulse moves
“n the right. Tollowed by
S A downward pulse.
te) When the end of the
Slinky is moved up and
dlivwn continunisiy, a
transverse wive s
produced

We experience the impacts of waves every day in
our daily life. Every sound we listen to depends on sound
waves. Every sight we see depends on light waves. A little
wave can travel across the water in a glass, and a very iarge
tide can travel over the sea. Sound waves, light waum and
water waves appear very different, So, what s;mﬂarmes do
all these different forms of waves have? What; exactly, is a
wave? What are the characteristics uﬁ 4 “wave? We will
study it all in detail in this unit. \

H0.1 Waves and nature of wayes’

A method transport energy from oré point to another point

without transfer of matter 1.called wave.

Formation of waves

Disturbance of mediu,m cause of formation of wave like,
we can produce wam by using a rope, slinky spring, and
water waves in rqipia tanks. Let us discuss them in detail,
Wave Motion by using a Rope

We can preduce waves on a rope by attaching one end to a
wall and continuously moving the other end up and down,
as shnwn in figure 10.1. These up-and-down movements
ﬁ;rpducc. oscillations or vibrations. We can observe that the

. generated rope waves travel towards the wall, whereas the

rope itself moves only up and down. The rope is the
medium through which the waves travel or propagate.
Waves in a Slinky Spring
A slinky spring is a pre-compre
as shown in fig 10.2,

We can perform several experiments with a slinky
in the laboratory to understand the phenomenon of
different types of wave motion.

Attach one end of the spring with a wall. Now
moving the free end of the slinky horizontally left and right
continuously on the table will be able to see the coils of the
spring moving left and right, whercas humps travel to the
other end. (10.3) (a.b,c).




Now moving the free end of the attached wall
slinky spring continuously back and forth as horizontally
shown in fig 104, You can observe the individual coils
moving forwards and backwards, Where the coils are
compressed, are seen traveling from the fixed end to the
other end.

In both of the above experiments, the slinky spring
is said to be the medium through which the waves travel or

propagate.
Water wave in (Ripple Tank)

Aripple tank is a shallow glass tank of water used 1o

demonstrate the basic properties of waves,

It is a particular type of wave tank. The ripplé. tank
is usually illuminated from above so that the light !'(1111?55
through the water to visualize the wave being produced.

In the laboratory, we can produce water waves with
the ripple tank, In the ripple tank, a small vibrator moves
up and down the water surface, resl.IfLm'E in the water
particles at the surface that are in contact with the dipper
being made to move up and down. This up and down
motion soon spread to other parts of the water surface in
the tank in the form of ripples;. ﬁg 10.5, Here the water is
the medium through which the ripples travel or propagate.
Types of Wave Motionn

The direction in which the dlsplacemenl takes place
within a wave mmwn affects the pmpemes of the wave.
These wave types can be illustrated using a slinky. long
flexible steel coil or spring, which rests on a smooth table
during use. Wave energy can be transmitted, for example,
by a s];.n'h}; ‘and for illustrations. each of the coil turns can
rﬂprﬁrut a particle of the medium through which a wave is
- traveling.

__Framsverse Wave

The slinky illustrates the transverse wave in Fig.
10.5. Move the free end of the slinky up and down
repeatedly. These up and down movements of the coils
produce oscillations. Have you noticed that when coils
move up and down, the direction of the wave motion is

_ Fig: 10.4 (@)
A compressed region
__minves toothe right,
foltowed by (b) a
stretehed reglon. (¢}
When the end of the
Slinky is moved back
and forth continuously,
i longitudinal wave is

produece.

Fig: 10.5.

ripple tank

Direction of vibration

Schemutic diagram of u

Fig: 10,6,

slinky

A Transverse wave ina

3

Direction of wave propagation
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Fig: 10.7

Filg: 10.8.

Thisdransverse wave is

Ssrvpresented by
vpplitude, Crist

" Trough, and wavelength

spreading

| X

Rarcfaction
Fig: 10.9 Longitudinal
Wave in a Slinks

perpendicular to the direction of oscillation? We call this
type of wave is a transverse wave: Fig. 10.7.

In the light of the above experiment, transverse waves can
he deﬁne:d o

mmﬁmhrwﬂwdnacﬁmafmwm
Transverse wave motion can also be ‘observed on
the surface of the water in a pond ora ripple tank,
vibrations in a guitar string. Another essential type of
transverse wave is electromagnetic wavﬂsw .. light waves,
microwaves, radio waves, f
Amplitude is the frdximum isplacement moved by a point
mavﬂw&ﬁn,gb&dyﬁtemﬁe.

A

‘mean position. .
It is the height of a crest or.depth of a trough measured
from the rest position as shown in fig 10.8. Its SI unit is
meter (m). :

par.*. of wave is called crest.
s point. a surface  wave where
ent of the medium is at a maximum.
l.nngitndmal Wave

. The slinky illustrates the longitudinal wave in
Fig, 10.8. Move the free end of the slinky forward and

“ backward (i.e. push and pull) to expand and compress the

slinky repeatedly. These forwards and backwards

- movements of the coils produce oscillations. Have you

noticed that when coils move forwards and backwards, the
direction of the wave motion is parallel to the direction of
oscillation? We call this type of wave is a longitudinal
wave,

Longitudinal waves can be defined as —
“Longitudinal waves are waves that travel in a direction
parallel to the direction of wave motion”,

Another common example of a longitudinal wave is sound
Waves,

Compression. in the longitudinal waves this is a reghm-
whmmm of the coil or particles are closer together than




Rarefaction, in the longitudinal waves this is a region
where turns of the coil or particles are further apart than
average.
Waves are means of energy transfer without transfer of
matter
The wave is a disturbance in a medium that transfers
energy from one place to another
Waves transfer energy over a distance. Can waves
move matter the entire distance? For example, a tide can
travel many kilometers. The water moves up and down- a
disturbance that travels in a wave, transferring energy, not
matter.
Mechanical and electromagnetic waves :
Difference between these waves on the basis of
medium. R -

Mechanical waves Elactmmng:é
Mochamical witvos et sich | Eleiomay

L ohe .:.ll.s.tt waves, UV wamm
al | infrared  waves are  some
‘examples of electromagnetic

waves.

Electromagnetic  waves  are

as | only comprised of a transverse

wave in pature, :

Electromagnetic waves travel

ﬁwﬂgh the vammm at the

M! ‘mechanical waves u'swal

Driroction of wove propopsticn

0

Ditection of paticle motion

Fig: 10 Eongitudinal
N Wave

and mushn'hf the plane




Refiected
wisher wuvis

Fig: 10,11
Reflection of the water
WAVES

Fig: 16,12
when a barrier is
placed to deerease the.
depth of water in 8
ripple tank-—

Water “mm.i.a;;cm dowm

Fig: 10.13
Chunge in the direction
ol wave front and
decrease in wavelength

SELF ASSESSMENT QUESTIONS: _
Q1: Distinguish between transverse and longitudinal
waves,
Q2:; Wave motion transfers cnergy without moying
matter, Justify this statement with an e @
Q3: What is the main difference between
 waves and electromagnetic waves? \(\
1.2 Propertics of Waves
The depth at which the dipper is 'plaﬁd affects the
amplitude of the waves, while the freq,uén,:.y of vibration of

waterionts the dipper corresponds to the. ﬁﬁmmy of water waves

produced.
Let us demonstrate some wave pmpemes such as
reflection. refraction, and . dlﬁmmun concerning the ripple
tank,
Reflectinn of the wavey

Figu 1&11 shows how one can demonstrate the
reflection of the waves? When a vertical straight surface is
placed in the path of the incoming waves, The incident
waves are seflected from the surface at the same angle, Tt
can be séen that the reflected waves obey the law of
reflection, Example. the angle of the incident wave along

‘the normal will be equal to the angle of the reflected wave.
_Hence we define the reflection of waves as:
".Buuumg back of waves into same medium by striking

other medium surface is called reflection.

Refraction of waves

Figure 10.12 shows how refraction of the waves can
be demonstrated. When a flat piece ol a block is immersed
in the ripple tank, water depth becomes shallow. You will
find that the wavelength of the plane waves shortens and
changes direction; Fig. 10.13 as they move from the
boundary between two media, deep to shallow water.
However, the frequency of water waves stays the same in
both waves because it is the same as the frequency of the
vibrator. This result shows that the speed of a wave in
water depends on water depth. Waves travel faster in deep




water than in shallow water, This effect 15 called refraction.
Hence we can define the refraction ol the waves as;
When a wave enters from a region of deep water to a8 r%n
of shallow water at an angle, the wave will change

Diﬂ'rnctiun of waves

Figure 10.14 shows when an obstruction or a
straight surface with a gap in the ripple tank is placed in the
path of the incoming water waves, they strike it, the waves
will bend around the sides of an obstruction or spread out | f§
as they pass through a gap. This phenomenon is called "
diffraction, -
Diffraction is only significant if the size of the gap __
is about the same as the wavelength of the incident wave.
narrow the gap whose width is equal to the wava]mg‘t‘h of |
the incoming ripples, the ripples that pass through the gap |
are almost circular and seem to originate from a point
source sitnated in the gap. Wider gaps produce less
diffraction. Hence we define the diffraction of waves as.

'ﬁmmafﬂmmmmb@ stacle is called | | | Shado

diffraction. n

Waves Characteristics '

The following are some Lﬁma‘ u.wd to describe wave Fig: 10,14,

motion. Diffraction of waves

Time-Period (T).is th Wtﬂm for any one point on the ~ near an ohstacke ()

wave to tﬁmﬂaw cillation. Wider the gap, less
The ST unit of the period is second (s). spreating () mavrow

Frequency [ﬂ\ﬂiﬂ number of complete waves produced rh;pﬁ:ﬁ;ﬂ:“’

by a source per unit of time.

Thus, .

Freqnﬂnh; Number of complete waves produced’ time
. taken.

16 the number of waves produced= s 1

And time is taken =T Then £&1/T
~ In general, | | —
Frequency is also defined as the reciprocal of the period.
The SI unit of frequency is the hertz (Hz).

Wavelength (3), is the linear distance between two SR
successive crests or troughs in a transverse wave and two Fig: 10015 (a)




Fig: T0.15 ()
Wavelength (i)

Fig: 114 {n)

concentric cireles

Dlppﬂmmdl.m
midumbyn&i

Shapeef

s 10.06 ()

&N “Straight Line

: Dhrechon
of waves

P

successive compressions and rarefactions in a longitudinal
wave. lts 51 unit is meter (m).

Wave 5peed (v).is the speed at which a wave traw:ia

It is defined as the ﬂlﬂ!ﬂﬂnh‘tri'\!al,adw a v paim

wave, such as a crest in a given interval of time. ﬂ
Speed = Distance traveled/time taken  or %

Let us consider for a wave, .

Distance travelled=h and time is taken —T ﬁtt‘h

t
Hence S=A

t=T

v

".J‘.

50

i -.. J ..:"':. I
~ e o — f
.?Fﬂ T

v=Th :
sqﬁkz;, /
r=veT (i)
The sgdeﬁ-ufwaw can also be wnittenas V=14
In the ST system, the wave speed is measured in m/s,
vefront is. a:r-mmg“inmr hnem a wave that joins
Ny A wavcfmnt is. usually drawn by joining all wave
* crests. There are two types of the wavefront, depending on

Pune  how the waves are produced, which are concentric circles:
figure 10.16. (a) and plane straight lines; figure 10.16. (b),

Figure 10.16 (a). In a ripple tank, a dipper can
produce circular waves. These waves have a circular
wavefront,

Figure 10.16 (b). In a ripple tank, a plane dipper can
produce plane waves, These waves have a plane wavefront,

The given figure shows a'-spla&'.ﬂi vs the time of a
wave traveling to the right with a speed of 4 m/s.
(a) What is the time period and frequency of the wave?

¢ (b) Calculate the wavelength of the wave?
Solution:



Step 1: Write down the known quantities and quantities to
be found.

i b
(b =7
Step 2: Write down the formula and rearrange if necessary.
® (i) T. use graph, and
(ii) f=1/T
(b) w=IxX
Step 3: Put the values and calculate
a. (i) From the graph

T=04s .
(i) f = 1/( 0.45) e)
= K

b. A=4ms"¥(2.5Hz)
Result: = 1.6 m. (b

A fisherman notices that his boat is mo
regularly due to waves on the surface-of the water, It takes
4.0 s for the boat to travel fromt the highest to the lowest
point. 4 total distance of 3.0 m. The fisherman sees that the
wave crests are spac

()

()  Ho e waves moving?
Solution:
Etep | down the known guantities and quantities to

unr.fL
m the hlghﬂﬂt point to the lowest point
ime taken=is 4.0 s

Dlﬁt‘ﬂ-llﬂe 3.0m
Distance between the crests = 8.0 m
(a)
i T=?
iii.  A=?
o A=

What is th fmqlwm:y, amplitude, and g%;qm
wavels f the waves? = el




(b) =0

Step 2: Write down the formula and rearrange if necﬂsa

a,

i. T is the time taken to move from the highest

the lowest point and from the lowest

highest point.
1

i, A is the one-half of displac &m the highest

~ point to the lowest point _
iv. X isthe distanca.belﬁthe D consecutive crests

b.v=Ffx}
Step 3: Put the values -ulate

z@%

B Sﬁs

{_\L =0.125 Hz.
D i

1. A =—(3.0m)

"\ ) = iSM-

iv. A=8.0m.

b. v=(0.125Hz) (8.0m)
Resull: =1.0m's.

Thus, the period, frequency, amplitude, and wavelength of
the waves are 8.0s, 0.125Hz, 1.5m, and 8.0m respectively.
idkea  The wave is moving at the speed of 1.0 m/s.
SELF-ASSESSMENT QUESTIONS:

Q1: How spherical wavefronts are produced in the ripple

tank?
Q2: What is the difference between displacement and
~ amplitude of the wave?
Q3: Drive the relation between wave speed and frequency.




10,3 Simple Harmoniec Motion (SHM)
Periodic Motion

A motion repeating itself in an equal time interval
is referred to as periodic or oscillatory motion.

‘:lmplt. Harmaonic Motion

An object in such a periodic motion oscillates |

about an equilibrium position due to a restoring force or a

restoring torque. Such force or torque will return the
system to its equilibrium position. This type of motion is
called Simp!e Harmonic Motion that is defined as:

rts&xpiacammtﬁmnthemmmﬁmmﬂﬁ
directed towards the mean position as shown in fig
its mg ;"_:mwﬁﬁm

Mau}r phem:-meml include elenﬁumgnﬂm: Waves,
alternating current circuits, musical mstwmmts. bridges,
and molecular motion that -:xv.:cutns! the sunplc harmonic
motion. .

104 Simple pendulum -
Forces acting on a displaged pendulum

When the bob of the pendulum is displaced at a
small angle '#'to an extreme position; Fig. 10.18, The
forces that act upen it are as given underneath;

I Tension “T" along the direction of the string, and
ii. Weight W= mg, acting vertically downwards.

The weight is further resolved into its components

mg sh_.é.:ﬂﬁd mg cos 8.

* Motion of a simple pendulum and SHM

: ~ Let us think of an experiment to prove that a simple
_oscillating pendulum executes Simple Harmonic Metion,
Old-fashioned clocks, a child's swing, and a fishing sinker
are pendulum examples. A pendulum's restoring force is
proportional to its displacement for minor displacements
under 15 degrees. Simple pendulum has simple harmonic
motion.

ject oscillates about 4 fixed position -

Fig: 10,18, Forees
acting on the bob in
simple pendulum

() o v o

The restoring foree isa

foree which acts to bring

1 hody 1o mﬂuﬁihzm
position..



af‘nms m° amspmdwd ﬁ’um a hght mxtmﬁ:ble s&rmgg a¥
length “I" fixed at its upper end.

Rigid sapport

/ —
Jon A\
I l h
[ | N Hob
@ STED i
Force balance cquations: ™ — 3 - "

Eens # =T=W . "’ i
::.ﬂ_n" = v ) i-ﬁm'.li!m R S
Fig: 10.1%. antﬁnuflg on the bib in simple pendulom

At the mean position O, a pendulum is in its equilibrium
position. If no. cic.tf:mal force were applied, the bob of a
pendulum w»:m‘ﬁ? naturally settle here as illustrated in
fig 10.19.
The cuﬁt -path s 15 the distance the bob of a pendulum
travels. Tha weight mg consists of the components mg cosfl
altmg the string and mg sin® perpendicular to the arc. For

Yy e@l:h gweu string, the component mg cos perpr:nm-:;ular to

the string is exactly cancelled b}r the tension in the string.
~ The resulting net force, which is directed back toward the
equilibrium point, is tangential to the are and cquals mg
sinf.

Simple pendulum period is affected by length and gravity
acceleration, The period is independent of mass and
amplitude.

For the simple pendulum executing SHM, we have the
following formula for its period;

T:E'::JE
£

This formula shows that the period *T' of a simple
pendulum depends upon its length 1" and acceleration due
to gravity ‘g’ over that place, The period of the pendulum is
independent of its mass and its amplitude.




Ball and bowl system and SHM
Let us examine that the motion of a ball placed in a
bowl executes simple harmonic motion. When the ball is
placed at the mean position “O’" as shown in figure 10.20,
that is, at the center of the bowl, In this position, the net
force acting on the ball is zero. Hence there is no motion.
Now, what if we displace the ball to an extreme
position ‘A° and then release it? The ball starts moving
towards the mean position *O" due to the restoring force
caused by its weight component. At position “O" the ball
gets maximum speed and due to inertia, it moves towards
opposite extreme position ‘B’ with the restoring force tha'i’x_.' _
acts towards the mean position, the speed of the ball starts
o decrease. The ball stops for a while at *B” and them_ﬁ@n
moves towards the mean position ‘0”, This ball’s to and fro
motion continues about the mean position *O’. This result
shows that the aceeleration of the ball is dl;wad, towards
‘0", Hence, the ball’s to and fro mgmn u.h;uﬁn a mean
position p]aced in a bowl is also an example of simple

harmonic motion.

be found.

"&' 2 Wnlt d{rwn the formula and rearrange if necessary.

LTh\F

Step 3: Put the values and caleulate

Find the period and frequency
long at a location where g =9
Solution:

Step 1: Write down

/Qgg m/s%.

=5.141 andrtz"".?&ﬁ

-

L.

le pendulum 1.0 m

quantities and quantities to

ii. =T

T=2x3.14x[1.0(m) / 9.8(mis)

T=201s

Exti:ulm_t;} ] ' Extreme
POSIUAD position

Fig: 10.20.

The motion of a hall in
the bowl executing
Simple Harmonie

Muotion



i, f=1/201s

= (.50 Hz
Result: The period of the pendulum is 2.01s and its
frequency is 0,50 Hz, NG

Pendulum clocks ' a m:[ul u

Solution:

~ Step 1: Write down the lﬂlﬂwng@

passing of a:s.ccl.;)ﬁd_ How long of a pen dul@ ST
have a period of | second? g =98 nﬂ@

and quantities to

. ‘Multiply both the sides by g

T?g =4n’L,

Divide each side by 4n°
T’g
A

Step 3: Put the values and calculate

Is)* (9.8m/s?
(o)

*Mzi
9.8m 2
L,:_ 2 — 3-.].4]
4’ T

L=025m ..  n'=986
Result: The length of a pendulum should be 0.25 m,



SELF ASSESSMENT QUESTIONS:

Q1: Calculate the frequency of seconds pendulum?

Q2: Which component of force (weight) is responsible for
the qmﬂ!alnry motion of a simple pendulum?

Q3: At what position acceleration of the simple oscillatory
pendulum is maximum, and why?

Q4: The normal reaction of the bowl on the ball is in the
upward direction. Why is it nol moving in that
direction? _ _

05: Where is the ball in the bowl system moving fastest.
slowest!

HLE, Damped Oscillation

The oscillating system, can not be assumed to have a fixed

amplitude unless energy is provided to them. The resistive

or damped forces progressively reduce the amplitude of the
oscillation, Fay

For example; A knock against a table causeés the table 10

vibrate. This reverberation also fades away ofien afier

cumpleung many hundreds of whralmns v

ng system in which friction has an effect is a

dmnpadsym ~

If a simple harmonic motion. is. suh_]euted to frictional

forces, the amplitude of freely oscillating  objects

progressively decreases. The friction not only affects the
amplitude but also ahghlly reduces the frequency. An
oscillation that fades away over time is called damped

osmilatmn, 1021, 10.22,
The &3’? a system in the presence of some
masn*gﬁfm:casmdampﬂdmiﬂm

SE: "'".E'ESP:‘I,ENT QUESTIONS:
- Q1: What will happen if there is no damping in an
3 oscillating drum skin?

-

Displacemeni
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v.il:!l thi time of
alamping system
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Fig; 10.22,
Shock absorber

Wﬁﬂb& ﬁeuhm:i
absorber consists of a
mutmﬂsummmﬂ:mugh:
almﬂdm@a&%
upper part of

~ absorber is ﬁml




E/ SUMMAR)

#  Up-and-down movements in the rope produce oscillations or \r’!hratmuﬂ

~ A slinky 1s a pre-compressed helical or coiled spring.

» A ripple tank is a glass tank of water used to demonstrate the bablt: properties
of waves.

# The particle movement is at right angles to the direction qf’ﬁp *wav: motion is
a rAansverse wave. .

A transverse wave Is cumpnsed of crest and truugh

The particle movement is in the same d:rcmnn as 1]13 direction of wave

motion. a longitudinal wave.

A longitudinal wave is comprised of anpreﬁmnmd rarefaction.

The wave is a disturbance that transfers enmg;f from one place to another.

Any substance that a wave can propagate through it is known as a medium.

Waves that wransfer energy thmuﬁ matter are known as mechanical waves,

All mechanical waves travel thrnug.h their media at different speeds depending

upon the elasticity and inertial | properties of the respective medium.

Waves that transfer energy. ~without the material medium are known as

electromagnetic waves, —

# Ripple tank Bxpaﬂm’ht& demonstrate that water waves can be reflected,
refracted. and diffracted.

~ When a wave enters: from a region of deep water to a shallow, its wavelength
and speed decrease.

» The bending of waves around obstacles or sharp edges is called the diffraction
of waves,

#  When an nh]::ct oscillates about a fixed position its acceleration is d:reﬂtl}'
_pmp-grtmna] to its displacement and is dirceted towards the mean position, its
‘motion is called SHM.

» A simple pendulum consists of a small metallic bob suspended from a light

~ and inextensible string fixed at its upper end.
- » The period ol a simple pendulum depends upon its length and acceleration due
to gravity over that place,

» An oscillating system in which friction has an effect is a damped system. The

amplitude of freely oscillating objects progressively deereases.
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- T Multiple Choice Questions (MCQs)
{ -':"‘ X

1. A girl throws a small stone into a lake, Waves spread out from where the stone
hits the water and travel to the bank of the lake, She notices that ten waves
reach the side of the pond in a time of 5.0s. What is the frequency of the
waves?
a)

c)

(.50Hz
2.0Hz

b)
d)

15Hz
50Hz




Water waves can be used to show reflection, refraction, and diffraction. For

each of these. which row shows whether or not the speed of the water waves

changes? =
Reflection | Refraction | Diffraction
5, Yes No yo
¢) No yes 5 .\
X -ﬁ-fo \ml. m %

ﬂﬁ'ar passmg into
VﬂS*

3. The diagrams show water waves that move more slowl
shallow water. Which dmgram shows what happans to ﬂ:w.',

BorH] R
i

4. The diagram shows a water wave aﬁp’ruachmg a barrier with a gap.

Es [

I—" il

7 S

RNl o
5, of travel

| ik

The vm)'?c reaches point P. What is the name of the effect that causes the wave
1o reach point P?
~a) Diffraction b) Dispersion
4:} reflection d) Refraction
5. ’W ater waves pass from deep into the shallow nf:gion then refracted. The
{ *(:Hal‘actensncs of wave which will remains constant is:
- .+ a) Direction b)
b c) Speed d)
6. Which is not a characteristic of wave?
a)  Anamplitude b) Period
c) Mass d)  Velocity
7. When an oscillating object is in simple harmonic motion, its maximum speed
occurs when the object is at its

v

Frequency
Wavelength,

o



a) Highest point. b}  Lowest point
¢) Eguilibrium point d)  Extreme point

8. In an oscillating pendulum, the bob accelerates from its extreme position due to
a) Inertia b} Tension in the string -
¢) Wind d) Gravitational force
9. In the ball and bow! system, the mean position is at
a) The earth b) Floor of the bowl
¢) Center of bowl d) Extreme position
10. Oscillations are damped due to the presence of
a) Linear motion b) Restoring force

c) Frictional force d) Mechanical force

‘utructumd Ouestions

. Define the term transverse wave.
Define the term longitudinal wave. \
3. a) Write a short note on the mechanical wave. :
b) How can you say that mechanical WH*)JES are also material waves?
4. Waves are the means of energy-t{msﬁr without matter, Justify this statement
with the help of everyday life examples.
.. a) Define the following terns of a wave:
i} amplitude i) period
ii) frequency “iv) wavelength
b) Derive the formula of wave speed, v = )
6. a) What isa npg]é‘ta.ﬁk and explain its working?
b) Define the wavefront?
7. Reference an experiment to explain the refraction of waves concerning the
ripple tank. -
8. What is the phenomenon of diffraction?
9. a) What is simple harmonic motion?
-@.,Wl'uat are the necessary conditions for a body to execute simple harmonic
%/ mgtion?
. 10. a) With the help of a diagram, explain SHM in the pendulum,
~ b) The period of simple pendulum executing the formula gives SHM

']I='21'|:JE
g

What will be the effect of the period if there is an increase in its
i} length i1) mass.
11. a) With the help of a diagram. explain SHM in the ball and bowl system.

ol

i



b) Why is the motion of a ball in the bowl] executing SHM is maximum at its
equilibrium position?

12, a) What are damped oscillations?

b) How does damping progressively reduce the amplitude of oscillation?.
¢) A boy is swinging in the swing. Explain, why its amphmde rcduaﬂs ;
pmgmsswely with time.

i N (M Numericals

. What is the wavelength of a radio wave br{}adcastad hé’ lradm station with a

frequency of 1300 kHz?

Where 1K = 107, and the speed of the radm-wavn is ?h: IIEI‘E ms . (230.76m)
The waves moving in the pond have a wavelength of 1.6 m, and a frequency
of 0.80 Hz. Calculate the speed of these watet-waves, (1.28ms™)

If 50 waves pass through a point in the rope in 10 seconds, what are the
{requency and the period of the wawf’ lﬁﬂ's wavelength is 8 cm, calculate the
wave speed,

Explain the type of wave pmdljned, {'iH.r., 0.2s, 0.4ms™")
A slinky has produced a hn;ﬁltudmal wave, The wave travels at a spaf:d of 40
cm/s and the frequency-of the wave is 20 Hz. What is the minimum
separation between the. muﬂecutwe compressions? (0.02m)
Suppose a studgmﬁ,gmeraimg waves in a slinky. The student’s hand makes
one cumpletn f&rj:h and back oscillation in 0.40 s. The wavelength in the
slinky is 0. Eﬂm - For this wave, determine

a. Fcrmd and frequency

b. Wﬁﬂa speed (0.40s, 2.5Hz, 1.5ms™Y)
If B0 compressions pass through a point in spring in 20 seconds. Calculate

. the frequency and the period? If two consecutive compressions are 8 cm

a;mrt. calculate the wave speed. (4Hz, 0.255, 0.32ms™")

‘Waves on a swimming pool propagate at 0.90 m/s. If you splash the water at
one end of the pool, observe the wave go to the opposite end. reflect, and
return in 30.0 s. How far away is the other end of the pool? (0.033Hz,
27.27m)

A simple oscillating pendulum has a length of 80.0 cm. Calculate its
a. Period

b. Frequency

When g =9.8 m s7 (1.794s, 0.557Hz)




