
CLASS: SS2       TEACHER: NJOKU D.C        SUBJECT: PHYSICS 
TOPIC: WAVES (ACCOUSTICS) 

INSTRUCTIONAL PROCEDURE 
Introduction: A Wave is a disturbance to a medium that conveys energy through the medium but does not cause 
permanent displacement of the medium. It is a process of transferring energy through a medium without causing 
permanent displacement of particles of that medium. Waves are of two main types:- Transverse and Longitudinal Waves. 
Transverse Waves:- These are Waves whose directions of travel are perpendicular to that of particle vibrations. 
Examples include; Water waves, Light waves, X-rays, B-rays and R-rays, Radio waves etc.  
 
 
 
 
Longitudinal Wave:- This is any wave whose direction of travel is parallel to that of the particle vibration. Examples 
include; Sound wave, Waves produced in springs and pipes etc. 
 
 
 
WAVES PROFILES 
For the Transverse wave, the profile appears thus; 
 
 
 
   
 
On this profile, we have points that vibrate with maximum amplitude called Crest (c), while other points vibrate 
with minimum amplitude called Trough (t)  
For Longitudinal wave, we have either fig (a) or fig (b) 



 
 
 
  
 
On this profile, we have points whose pressure is slightly above normal called Compression, while other points 
have pressure slightly below normal called Rarefaction. 

General Representation of Waves: 
For ease of understanding and analysis, we represent every wave using the Transverse wave profile; 
 
 
 
 
 
Terms: 
1. Amplitude (a or A): This is the maximum vertical displacement from the mean position. It is denoted by 
"a" or "A" and the S.I unit in metres (m). 
2. Wavelength (ƛ): This is the distance between two successive crests or troughs or compressions or 
rarefactions. The symbol is         and the S.I unit in metres (m). 
3. Frequency (f): This is the number of circles completed in one second. It is denoted by (f) and the S.I unit is 
Hertz (Hz) 
Period of a Wave: This is the time taken to complete one circle. It is denoted by (T) and the S.I unit in 
seconds (s). 
Note That; T = 1/f or f = 1/T. 
Wave Speed: This is the distance covered in a given time (T). It is denoted by (V) and the S.I unit in m/s. ie 
V = /T or V = f  
EVALUATION: 
1. Distinguish between longitudinal waves and Transverse waves. 
2. Ozisa Fm broadcasts at 96.1mhz. If the frequency is 3×108 m/s. Find it's wavelength? 
   



TOPIC: WAVE CLASSES/PROPERTIES (CONTD) 
INSTRUCTIONAL PROCEDURES: 
Introduction: In the previous lesson we stated the properties of waves and explained three of them; Reflection, Refraction 
and Diffraction. 
Today we shall look at Interference and Polarization of waves. 
1. INTERFERENCE OF WAVES: This is the crossing over of two or more waves. It is the effect resulting from two waves of the 
same amplitude, frequency and wavelength traveling in the same direction or opposite direction are superposed. Also if a 
progressive wave hits an obstacle and it's reflection retraces the path of the incident wave, Interference occurs. 
Interference can be constructive (additive) or destructive (subtractive). It is regarded as a Constructive Interference if two 
waves combine to produce a wave of greater amplitude and frequency. Eg: If the crest of one joins the crest of the other or the 
two troughs combine. In this case, the resultant wave is greater. 
It is called Destructive or Subtractive Interference if the two waves combine to produce one of lesser amplitude and frequency. 
Eg: If the crest of one combines with the trough of the other wave, vice versa. See illustration below; 

       
  

Note: Two wave sources producing waves that have the same frequency, wavelength and amplitude and are always in phase 
are said to be COHERENT SOURCES. 
2. POLARIZATION OF WAVES: This is the sieving or filtering of waves. The natural or unpolarized wave travels out in all 
directions ie radically outwards. However we can make wave to travel out in one plane. In this case we say the wave is plane-
polarized. See illustrations below;  

 
 
 
 
 
 

MECHANICAL ANALOGUE OF POLARIZATION:  
This can be demonstrated using a long thread fixed at a rigid point (A). See fig. 3. Allow the free end to pass through a filter 
paper (cardboard sheet) (P). Generate a wave from the free end B. Observe that only the wave parallel to the opening at P 
passes the P. This is the polarized wave. Make another wave that is perpendicular to the opening at P. No wave goes beyond P. 
This clearly confirms Polarization of Waves. 



Note: In place of the artificial polarizers, we can use natural polarizers like QUARTZ, TOURMALINE and CALCITE.  Students can 
verify this by rotating a polarizer in front of a light source; 
i. If it shows slight variation in intensity of that light, it is fairly Plane-polarized. 
ii. If the light is cut off twice per rotation, it is plane-polarized. 
iii. If there is no change in the light intensity, there was no polarization. 
Observe that we can also polarize the natural light by allowing it to fall at an angle of 57° to the vertical of a polished glass. 

 
     
 APPLICATION OF POLAROIDS: 

i. Light glare:- Sunglasses are worn to reduce light rays from the sun. 
ii. Window or door blinds help to reduce light entering into the office or rooms. 
iii. Car screens are placed in such a way as to make angle 57° with the vertical. 
iv. In studying optical properties of metals. 
v. Convertion of optical instruments into polarizers. 
vi. In viewing Stereoscopic motion pictures, especially where three dimensional effects are required. 
3. Waves can be classified as Mechanical or Electromagnetic:- 

MECHANICAL ELECTROMAGNETIC 
Require material medium for transmission. Can be transmitted with or without material 

medium. 
All have different velocity. All have the same velocity. 
Usually of low frequency. Operate at high frequency. 
 
EVALUATION: 
1. Explain the concept of Electromagnetic waves. 
2. With the aid of diagram, list out the Electromagnetic waves in the order of their frequencies. 
3. Differentiate between Destructive Interference and Constructive Interference of waves. 
 


