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Recap.... 

• Refer Ripple tank experiment 

Demonstration of Ripple tank experiment to 
show wave properties. 

http://www.youtube.com/watch?v=-
8a61G8Hvi0 

 

 

http://www.youtube.com/watch?v=-8a61G8Hvi0
http://www.youtube.com/watch?v=-8a61G8Hvi0
http://www.youtube.com/watch?v=-8a61G8Hvi0


Constructive Interference 
• Refer the figure on right with two  

waves arriving at a point at the same  

time in opposite directions.  

• If they arrive in Phase – that is,  

if their crests arrive at exactly the  

same time – they will interfere constructively.  

• A resultant wave will be produced which has crests much higher 
than either of the two individual waves and troughs which are 
much deeper.  
• If the 2 incoming waves have the same frequency and equal 
amplitude A, the resultant wave produced by constructive 
interference has an amplitude of 2A.  
• The frequency of the resultant is the same as that of incoming  
waves.  



Destructive Interference 
• Refer the figure on right with two  

waves arriving at a point at the same  

time.  

• If they arrive out of Phase – that is,  

if the crests of one wave arrive at  

same time as the troughs from the other  – they will interfere 
destructively.  

• A resultant wave will have a smaller amplitude. (based on case 
to case) 
 
• In the case shown in figure where the incoming waves have 
equal amplitude, the resultant wave has zero amplitude.  



Interference and Superposition of Waves 

• When two waves meet they  

will interfere and  superpose. 

After they have passed they  

return  to their original forms.  

This is true if they are coherent  

or not. 

 

• At the point they meet, the two waves will combine to give a 
resultant wave whose amplitude (or intensity) may be greater 
or less than the original two waves. 

 

• The resultant displacement can be found by adding the two 
displacements together. This phenomenon leads to 
the Principle of Superposition. 

 



The principle of Superposition 

• The Principle of Superposition states that 
when two or more waves meet at a point, the 
resultant displacement at that point is equal 
to the sum of the displacements of the 
individual waves at that point. 

 

Note : Displacement is a vector, so remember to add the individual 
displacements taking account of their directions. 



Note : The transverse shown in above figure is for the demo of 
cancellation of noise only. Remember, sound waves are to be 

represented in longitudinal form. 



Stationary Wave 

• A stationary wave is set up by the superposition 
of two progressive waves of the same type, 
amplitude and frequency travelling in opposite 
directions. 

 

• A stationary (or standing) wave is one in which 
some points are permanently at rest (nodes), 
others between these nodes are vibrating with 
varying amplitude, and those points with the 
maximum amplitude (antinodes) are midway 
between the nodes. 

 



http://www.youtube.com/watch?v=4BoeATJk7dg 

This is not in Syllabus, this is included here for your understanding  
on stationary waves  

http://www.youtube.com/watch?v=4BoeATJk7dg


Uses and application of Melde's experiment  
(for your information only) 

• Melde's experiment teaches us creation of standing 
waves.  

• One can create a great product of neutralising the 
sounds by creating sounds with same wave length and 
frequency as the source.  

 

• For example :  If we know exactly the frequency of any 
machine ( say an aeroplane flying over your building 
every day during take off and landing) and if we can 
measure the wave length of sounds that machine 
creates..create a product that can create similar waves 
in opposite direction, so that they undergo mechanical 
interference and the machine sound is neutralised.  











Note : In A level Physics syllabus, this part 
appears in previous chapter ‘waves’. 



Continued in next slide 





Sample problem  1 



Sample problem 2 



Sample problem 3 



Sample problem  4 



Sample problem  5 



The formation of a stationary 
wave using a graphical method 

Nodes and Antinodes 







Sample problem 6 

Y 



Diffraction 

Diffraction is the 
spreading of waves 
through an aperture or 
round an obstacle.  

 It is observable when 
the width of the 
aperture is of the same 
order of magnitude as 
the wavelength of the 
waves.  



Diffraction (continued) 

• The extent of the diffraction  
effect is dependent on the 
relative sizes of the aperture  
to the wavelength of the wave.  
 
 
• The smaller the size of the aperture, the greater 

the spreading of the waves (if the width of the 
aperture is about the same size as the wavelength, λ, the 
diffraction effect is very considerable).  
 

• Size of the aperture refers to the width of the slit or gap.   



Experiments which demonstrate 
diffraction including the diffraction 
of water waves in a ripple tank with 
both a wide gap and a narrow gap 

Note : Huygens’ explanation of 
Diffraction is not mentioned in syllabus. 

 



Generally, the bigger the wavelength in relation to the width of 
the aperture, the greater is the spreading or diffraction of the 
waves.  

• The diagrams below show the plan view of diffraction of plane water 
waves through gaps of different width, in a ripple tank. Note that the 
wavelengths do not change after passing through the gap.  

 

 

 

 

 

 

 

 

 

• It is the relative sizes of the aperture to the wavelength that is important. 

• http://www.acoustics.salford.ac.uk/feschools/waves/diffract.htm 

http://www.acoustics.salford.ac.uk/feschools/waves/diffract.htm


Application of Diffraction 

• The forms of jetties 
are used for 
directing currents    
and they are 
constructed 
sometimes of high 
or low solid 
projections.   



Note : Huygen’s explanation of diffraction is not 
mentioned in syllabus 



Interference 



Interference 
 Interference is the superposing of two or more waves to give 

a resultant wave whose displacement is given by the Principle 
of Superposition.  

 

 

 

 

 

 

 

 
 

 Watch Demo (Name is Double slit coherent wave interference patterns) 

 http://www.youtube.com/watch?v=dNx70orCPnA 

 

 

http://www.youtube.com/watch?v=dNx70orCPnA


Interference (continued) 

• At regions of maxima, 
constructive interference 
occurs (i.e. the waves arrive 
at these points in phase), 
resulting in maxima 
amplitude, hence high 
intensity.  

 

• At regions of minima, 
destructive interference 
occurs (i.e. the waves arrive 
at these points in anti-phase), 
resulting in minima or zero 
amplitude, hence low or zero 
intensity.  

 



Experiments that demonstrate  
Two-source Interference 

Reference : 
http://www.youtube.com/watch?v=9UkkKM1IkKg 

http://www.youtube.com/watch?v=9UkkKM1IkKg
http://www.youtube.com/watch?v=9UkkKM1IkKg
http://www.youtube.com/watch?v=9UkkKM1IkKg
http://www.youtube.com/watch?v=9UkkKM1IkKg
http://www.youtube.com/watch?v=Iuv6hY6zsd0










Conditions required for  two-source interference fringes  
to be observed 



Just for your understanding only : (not in syllabus) 
What is the meaning of 'a constant phase difference’ between two 

coherent waves' ? 

 The primary source of light is transition of electrons. This happens 
for every source be it the fluorescent tubes or the sun .  

 As an electron jumps to its higher level it reaches an unstable 
excited state. It stays there for about  
10 ns and comes back to the ground state. Thus every 10ns a new 
stream of light is produced. 

 If we have two sources of light then the phase difference between 
any two waves would be random. In fact it would change every 
10ns or so. This is why we don't find interference in practical life. 

 
 To have a constant phase difference between two waves (i.e. to be 

coherent.) the waves should be from a common source, so that 
there is no ab-nitio phase difference to get a constant phase 
difference and two waves (from the same source) can be made to 
have some path difference. 







Note : As per syllabus, you need to have an 
understanding of young’s double slit experiment, but 

you don’t have to prove/derive the equation. 
 





Check your understanding! 

• Do headlights from a car form interference 
patterns? Why? 

 
 The interference would be ‘visible’ if the two sources are oscillating 

in phase or have a constant phase difference. This is why a single 
light source (as in young’s double slit experiment) is split to produce 
two which are then coherent. 

 
 In addition the separation of the headlamps is so large that any 

interference fringes would be too close together to be easily 
measurable, and the path difference between waves would render 
them no longer coherent. 

 
 Note that, because the wavelength of light is so small (of the order 

of 10¯⁷m) to produce observable fringes ‘D’ needs to be large and 
‘a’ as small as possible. (This is one of the application of equation of young’s double 
slit experiment) 



Sample problem 7 



Sample problem 8 



Sample problem 9 



Use of a diffraction grating  
to determine the wavelength of light 

• A diffraction grating is a plate on which there is a very large 
number of identical, parallel, very closely spaced slits.  

 

• If a monochromatic light is incident on this plate, a pattern of 
narrow bright fringes is produced. 



How a Diffraction Grating Works 

When you look at a diffracted light 
you see: 

– the light straight ahead as if 
the grating were transparent. 

– a "central bright spot". 

– the interference of all other 
light waves from many 
different grooves produces a 
scattered pattern called a 
spectrum. 



Application of Diffraction Grating 

• A diffraction 
grating can be 
used to make a 
spectrometer and 
a spectrometer is a 
device that 
measures the 
wavelength of 
light.  
 



The equation : d sin θ = nλ 



The equation : d sin θ = nλ  
(continued from previous slide) 



Sample problem 10 




