Chapter 1
1-The main definitions:Displacement: The distance of the vibrating body at any instant from its rest or
equilibrium position.
Amplitude (A): The maximum displacement of the vibrating object from rest
position , or the distance between two points along the path of the object ,
where the velocity at one point is maximum and zero at the other .
Frequency ( ): The number of complete vibrations made by the vibrating
Body in one second .
Periodic Time (T): The time taken by the vibrating body to make one
Complete vibration. Or the time taken by the vibrating body to pass by a certain
point on its path twice successively in the same direction .
Simple harmonic motion: It is the simplest form of vibrational motion in
straight line .
Waves are disturbance that spread and carry energy in direction of propagation .
There are two types of waves :
a) Mechanical Waves: these are a disturbance transmitted from the source to
the all parts of the medium. Water and sound waves are examples of
Mechanical waves .
b) Electromagnetic Waves: These are generating due to vibrating
Electromagnetic fields, where no medium is required (can propagate in
Vacuum and in medium but with different velocities.
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There are two types of mechanical waves:
a) Longitudinal waves: The waves in which the particles of the medium
oscillate about their equilibrium positions along the direction of propagation of
the wave. It consists of compressions and rarefactions.
b) Transverse waves: The waves in which the particles of the medium
oscillate about their rest positions in a direction perpendicular to the
direction of propagation of the wave. It consists of crests and troughs .
Crest: The point of maximum displacement upwards in the (+ve) direction .
Trough: The point of maximum displacement downwards in the (-ve (.
Direction.
The wavelength: The distance between two successive crests or two
Successive troughs .
II) The main laws :
a) The relation between the frequency ( ) and the periodic time (T):
=
b) The relation between frequency ( ), wavelength (
propagation (V):
V=

) and velocity of

=

c) The relation between frequency ( ), wavelength ( ) at constant velocity of
Propagation (V):

=
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III) Give reasons for:
1. If you move a water in a container by using wooden sticks, transverse
Waves on the surface of the water are produced, while longitudinal
Waves at the bottom
The particles on the surface oscillate up ward and down ward
perpendicular to the direction of propagation. This means that they
produce transverse wave due to the strong cohesive force between these
particles on the surface. The deep particles in the water have weak
cohesive force and they can oscillate in the same direction of
propagation. Therefore, they produce longitudinal wave.
2. As the frequency of the wave increases its wavelength decreases
(assume constant velocity of propagation).
This is because the frequency is inversely proportional to the
wavelength .
3. Electromagnetic waves do not need medium to be transferred.
This is because electromagnetic waves are generated due to vibrating
electric and magnetic fields, not due to vibrating medium particles like in
case of mechanical waves.
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Problems
Ex1: If the wavelength of sound waves emitted from certain source is 0.5m and
its frequency 666 Hz, calculate the propagation velocity of sound in air.
Solution := 666

0.5 = 333 m/sec

Ex2: If the sound velocity in air 340 m/sec , Calculate the wave length of sound
wave that has a frequency 255 Hz
Solution :=

=

= m

Ex3: Light wave has a wavelength 6000 A propagates in the free space with
velocity 300000 Km / sec. Calculate the frequency (1A =
m)
Solution :=

=

=5

Hz

Ex4: Two waves have frequencies 512 Hz and 256 Hz in certain medium.
Calculate the ratio between their wavelengths.
Solution :-

=

=

=

Ex5: Transverse waves have propagated in a thin wire with velocity 600m/sec.
If the distance between two successive crests equals 3m, calculate the
frequency of these waves.
Solution :=
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=

200 Hz

Chapter 2
(I) Definitions:
1) Reflection: The rebound (return back) of the light waves to the same
medium when they meet a reflecting .
2) Laws of Reflection
i.

The angle of incidence is equal the angle of reflection.

ii. The incident ray, the reflected ray and the normal to the reflecting surface
at the point of incidence all lie in one plane normal to the reflecting
surface.
3) Refraction: The change in the path of the light ray when passes from a
medium to another medium of different optical density.
4) Laws of refraction:
i. The ratio between the sine of the angle of incidence in the 1st medium
(φ) to the sine of angle of refraction in the 2nd medium (θ) is equal to the
ratio between the speed of light in the two media.
ii. The incident ray, the refracted ray and the normal to the separating
surface (interface) at the point of incidence all lie in one plane
perpendicular to the separating surface.
5) Relative Refractive index (1n2): The ratio between the Speed of light in the
1st medium to the speed of light in the 2nd medium.
6) Absolute Refractive Index for a medium (n): The ratio between the speed
of light in space (or air) to the speed of light in this medium.
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7) Critical Angle (φc): The angle of incidence in the denser medium
corresponds an angle of refraction in the less dense medium equals 90o.
8) Total internal reflection: When a light ray travels from an optically dense
medium when the angle of incidence exceeds the critical angle between two
media .
9) The reflecting prism :-
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(II)

The main formulas (laws):
 Relative Refractive index

 Absolute Refractive
Index for A medium

 Absolute Refractive Index
&Critical angle for A medium

 The angle of deviation in
a prism:
̂ ̂ ̂
 The angle of deviation in thin  The Apex angle:
̂ ̂ ̂
prism:
 At minimum angle of
division:
 The dispersion power:
φ1= θ2= φo
 The distance between 2
successive fringes:

θ1= φ2= θo

 Angular dispersion

(III) Give the reason for:
(1)

The absolute refractive index for medium always larger than one.

This is because speed of light in vacuum is larger than that in any medium
(

) . Since C > V then n > 1 .

(2) The relative refractive index between two media may lower than one.
Since

and n2 may larger or smaller than n1, therefore

(3) Optical fibers are used to transmit light and direct it to the regions
inside the body.
As light entering the optical fiber at one end, the angle of incident at any
part of the wall of the fiber always lager than the critical angle. Therefore
multi total internal reflection occurred till the light emerging from the other
end. Optical fibers can bend easily to be used in endoscopes.
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Example (1): Find the critical angle for an air–water boundary.
(Assume the index of refraction of water is 1.33.)
Solution

Example (2): If the critical angle for certain medium with respect to air is 45o
then the refractive index of this medium is:
(a) 1.5
(b) 2
(c) 1.7
(d) √
Solution
√
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√

Example (3): If the refractive indices for glass and water are 1.6 and 1.33
respectively, calculate the critical angle for glass water boundary.
Solution
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