
 
 

 
 

 
 

 



 

 
 
Example:  
Light moves from a vacuum into a plate of glass with index of refraction 1.47. The angle of incidence is 40.0°. 
 

a. Calculate the angle of refraction. 
 

b. The light continues through the glass and emerges back into a vacuum. Calculate the angle of refraction 
when the light exits the glass. 

 
c. Suppose the light exits into water instead of a vacuum. Calculate the angle of refraction for the light 

moving from glass into water (nwater = 1.33). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example:  
Light travels at 3.0 x 108 m/s. Laser light with a wavelength of 520 nm enters a sheet of plastic. The index of 
refraction for the plastic is 1.49. 
 

a. Calculate the speed of the laser light in the plastic. 
 

b. Calculate the wavelength of the laser light in the plastic. 
 

c. Calculate the frequency of the laser light in the plastic. 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Total internal Reflection & Critical angle 

 
 

 
 

 



Diffraction of waves 
 

 
 
 

 

 
 
 
 
 
 

It must be that the width w ≤ 𝜆 for significant diffraction through an opening.  
 
 
 
 
 
 
Interference of waves in 2D:  
 
The interference pattern between waves from 2 point sources vibrating in phase:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 



Example: Two identical point sources are 5.0 cm apart, in phase, and vibrating at a frequency of 12 Hz. They 
produce an interference pattern. A point on the first nodal line is 5 cm from one source and 5.5 cm from the 
other. 
 

a. Determine the wavelength. 
b. Determine the speed of the waves. 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example: The distance from the right bisector to a point P on the  
second nodal line in a two-point interference pattern is 4.0 cm.  
The distance from the midpoint between the two sources, which  
are 0.5 cm apart, to point P is 14 cm. 
 

a. Calculate the angle θ2 for the second nodal line. 
 

b. Calculate the wavelength. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9.5 Wave interference: Young’s Double Slit Experiment 
 

 

 
 



 
 
  

                     



 
 

 



 
 
 
 

 
 
 
 
 
 
 
 
 
 



Example: A double-slit experiment is carried out with slit spacing d = 0.41 mm. The screen is at a distance of 
1.5 m. The bright fringes at the centre of the screen are separated by a distance of Δx = 1.5 mm. Calculate the 
wavelength of the light. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example: The third-order dark fringe of 660 nm light is observed at an angle of 20.0° when the light falls on 
two narrow slits. Determine the slit distance. 
 
 


