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Introducing Waves 

• Waves carry energy. 

 For Example, during an earthquake, the seismic waves 
produced can cause great damage to buildings and the 
surroundings. 

• What is a wave? 

Wave is a method of propagation of energy.  

For example, when we drop a pebble into a pond of still 

water, a few circular ripples move outwards, on the 
surface of the water. As these circular ripples spread 

out, energy is being carried with them. 
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Sources of Waves 

• The source of any wave is a 
vibration or oscillation.  

• For example, the forming of 
the slinky waves as shown. 

Wave motion provides a 
mechanism for the transfer 
of energy from one point to 
another without the physical 
transfer of the medium 
between the two points. 
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Two Types of Waves 

• Transverse Wave 

Rope waves, Water waves, 
Light waves, Radio waves, 
Electromagnetic waves. 

• Longitudinal Wave 

Sound waves and waves 
produced in a vertical 

oscillating spring under 
tension. 
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Transverse Waves 

• Transverse waves 
propagate in a 
direction 
perpendicular to the 
direction of vibration. 
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Longitudinal Waves 

• Longitudinal waves 
propagate in a direction 
parallel to the direction 
of vibration. 
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Reference link for  
Demonstration of waves 

 

http://www.acs.psu.edu/drussell/demos/waves
/wavemotion.html 
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Describing Waves 

The value of the maximum displacement from the rest of central position 

in either direction. 
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Describing Waves 
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Describing Waves 
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Describing Waves 

are in  that  
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Describing Waves 
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Describing Waves – Phase difference 
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Describing Waves – Phase difference 

Where φ is phase 
difference,  x is distance,      

λ is the wavelength. 
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The wave equation and principle 

 Speed = distance/time 

 Wavelength is the distance moved by the wave in one cycle i.e 

distance 

 Time = period = 1/frequency 

 So speed = wavelength/period 

  Speed = wavelength x frequency, i.e v = λ f 
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The Wave Equation 
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Example 4 
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Ripple Tank (Wave production) 
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Energy is transferred by a progressive wave 

Wave Motion 

• There are also two other ways to classify waves - by 
their motion. A wave in which energy is transferred 
from one place to another as a result of its motion is 
called a progressive wave.  
 

• For example : An ultraviolet light wave, which transfers 
energy from the sun to the skin of people lying on the 
beach, for instance, is a progressive wave. In general, 
waves that move from one point to another transfer 
some kind of energy.  

• In a progressive wave, the shape of the wave itself, is 
what is transferred, not the actual components of the 
medium. 
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Look at this animated example 

• http://library.thinkquest.org/15433/unit5/5-3.htm 

 

 

 
 

 

• This animation of a dog on a leash shows a progressive wave 
transferring energy from the boy to the dog, which end up 
getting flipped through the air. 
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Continued 
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Intensity of the Wave 
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Analyse and interpret graphical representations of 
transverse and longitudinal waves.  

• In a wave, there are two directions of 
motions:  

 direction of propagation of energy (which is the 

direction of motion of the wave)  

 

 direction of oscillation of the particles in the 
wave.  
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Graphs representing waves 
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Reference : * This is a very useful video 
http://www.youtube.com/watch?v=pYE8UHcL_gU 
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The frequency of sound using a calibrated CRO 
(This topic was done in Second chapter : Measurement & Techniques) 
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Sample problem 
(This topic was done in Second chapter : Measurement & Techniques) 
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The wavelength of sound using stationary waves 

• This topic would be studied in detail in next 
chapter ‘Superposition’. 

• Please refer to notes on Stationary Waves in 
the topic Superposition.  
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 POLARISATION 
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Electromagnetic Wave : Electric Field & Magnetic Field  

A light wave is an electromagnetic wave that travels 
through the vacuum of outer space.  

 Electromagnetic wave is a transverse wave that has 
both an electric and a magnetic component. 
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Electromagnetic Wave : Electric Field & Magnetic Field  

 A light wave that is vibrating in more than one plane is referred 
to as unpolarized light.  

 Light emitted by the sun, by a lamp in the classroom or by a 
candle flame are examples of unpolarized light.  

 Such light waves are created by electric charges and vibrate in a 
variety of directions.  
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Polarization is a phenomenon associated 
with transverse waves 

• Process by which a wave’s oscillations are made to occur in 
one plane only. 

• Associated with transverse waves only. 
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Note : Here, Polarization of light is analogous 
to that shown in the diagrams. 
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 Show an understanding that 

Polarisation is a phenomenon 
associated 

with transverse waves  
 

Reference link : 
http://www.youtube.com/watch?v=e

8aYoLj2rO8 
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Polarization by Use of a Polaroid Filter 

• The most common method of polarization involves the use of 
a Polaroid filter.  

• Polaroid filters are made of a special material that is capable of 
blocking one of the two planes of vibration of an electromagnetic 
wave.  

• In this sense, a Polaroid serves as a device that filters out one-half 
of the vibrations upon transmission of the light through the filter. 
When unpolarized light is transmitted through a Polaroid filter, it 
emerges with one-half the intensity and with vibrations in a single 
plane; it emerges as polarized light. 
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A longitudinal waves cannot be 
Polarised. Why? 
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Applications of Polarizations 

1) Polaroid sunglasses 
– The glare from reflecting surfaces can be diminished 

with the use of Polaroid sunglasses. 

– The polarization axes of the lens are vertical, as 
most glare reflects from horizontal surfaces. 
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Applications of Polarizations 
2) Polarization is also used in the entertainment industry to produce and 

show 3-D movies.  
 
 Reference link : http://www.youtube.com/watch?v=qIKzPgo2rNw 
 
HOW  3D WORKS (not in syllabus, just for your information only) 
 Three-dimensional movies are actually two movies being shown at the 

same time through two projectors.  
 The two movies are filmed from two slightly different camera locations. 

Each individual movie is then projected from different sides of the 
audience onto a metal screen.  

 The movies are projected through a polarizing filter. The polarizing filter 
used for the projector on the left may have its polarization axis aligned 
horizontally while the polarizing filter used for the projector on the right 
would have its polarization axis aligned vertically.  

 Consequently, there are two slightly different movies being projected 
onto a screen. Each movie is cast by light that is polarized with an 
orientation perpendicular to the other movie. The audience then wears 
glasses that have two Polaroid filters. Each filter has a different 
polarization axis - one is horizontal and the other is vertical. The result of 
this arrangement of projectors and filters is that the left eye sees the 
movie that is projected from the right projector while the right eye sees 
the movie that is projected from the left projector. This gives the viewer 
a perception of depth. 
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QUESTION TIME ! 

Check your understanding on Polarization 
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Question No.1 

1. Suppose that light passes 
through two Polaroid filters 
whose polarization axes are 
parallel to each other. What 
would be the result? 
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Answer - Question No.1 

  The first filter will polarize the light, blocking one-half of its 
vibrations. The second filter will have no affect on the light. 
Being aligned parallel to the first filter, the second filter will let 
the same light waves through. 
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Question No.2 

2. Which of the following cannot be polarised?
  

A-infrared waves 

B-microwaves 

C-sound waves 

D- ultraviolet waves 
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Answer - Question No.2 

• Answer: C – Sound waves 
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Question No.3 

 3. Consider the three pairs of sunglasses below. 
Identify the pair of glasses which is capable of 
eliminating the glare resulting from sunlight 
reflecting off the calm waters of a lake? 
_________ Explain.  

(The polarization axes are shown by the lines.) 
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Answer - Question No.3 

• Answer: A 

• The glare is the result of a large concentration 
of light aligned parallel to the water surface. 
To block such plane-polarized light, a filter 
with a vertically aligned polarization axis must 
be used. 
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