
 

 
Glass prisms and dispersion of light 
 

Path of light through the glass prism 
A ray OM making an angle i1 with the normal at M is refracted towards the normal along MN 
and away from the normal at N along NS. 
 
Note that light rays from less dense to a denser medium is refracted towards the normal while 
a light ray from denser to light medium is refracted away from then normal. 

 
 
Dispersion of white light by a transparent medium 
Dispersion of whit light is the separation of white light in to its component colors by a 
transparent medium due to their speed differences in the medium. 

 

 

 

 

 

 

 

 

 

 



When white light falls on a transparent medium, its different component colors travel with 

different speeds through the medium.  

 

They are therefore deviated by different amounts on refraction at the surface of the medium 

and hence dispersion.  

NOTE: 

(i) White light is a mixture of various colors. This is called the spectrum of white 

light. 

(ii) The spectrum of white light consists of red, orange, yellow, green, blue, indigo 

and violet light bands.  

(iii) On refraction, violet is the most refracted colour away from the normal ( 

violet is the most deviated colour ) while red is least deviated 

 

Color filters and opaque objects 
 
Filters: A filter is a glass or celluloid transparent colour plate which transmit light of only one 
colour and absorb all the other light.  
 
Opaque objects:  They do not allow light to pass through. Opaque objects absorb all other 
colours. 
 
Mixing Colours:  
Primary colours are those that cannot be obtained by mixing any other colours. These are Red, 
Green and Blue.  
 
Secondary Colours:  A secondary colour is one which is obtained by mixing two primary colours 

e.g.       Yellow    = Red + Green  
Magenta   = Red + Blue  
Cyan (Peakcock blue)  = Blue + Green   
 
Venn diagram for secondary colours 

 
 
  



Complimentary Colours These are two colours which give white when mixed 
Yellow + Blue   = white 
Magenta + Green  = white 
Cyan + Red   = white  

 
Mixing pigments 
Pigments in dyes are impure and reflect more than one colour light.  
 
When two pigments are mixed, they reflect the colour which is common to both and absorb all 
the other, e.g. Yellow paint reflects orange, yellow and green, while blue paint reflects green 
blue and indigo. 
Yellow + blue reflects green, absorbs orange, yellow and blue. 
 

 
 
Mixing coloured light is called mixing by addition.  
 
Mixing coloured pigments is called mixing by subtraction. 
 
  
Mixing of coloured filters and pigments 
Example 1 

 
 

When a yellow filter and cyan filter are placed at some distance from the ray box such that, half 
of their portions overlap. State and explain what is observed. 
 
Observation 
Green light is seen where white light passes through both filters. 

 



Explanation:  
For the overlap of yellow and cyan: Cyan filter absorbs the red light and transmits green and 
blue, but the yellow filter absorbs blue light and transmit green and red (which absorbed by the 
cyan filter) so only green is transmitted 
 
Example 2 
The overlap of yellow and magenta gives red light because the magenta filter absorbs Green 
and transmits blue and red light is yellow filter absorbs blue and transmits red and Green so red 
light is transmitted.  
 
Example 3 
The overlap of Cyan and Magenta filter give blue filter because cyan absorbs red light and 
transmits blue and red light so blue is transmitted.  
The process of obtaining colours in this way is called colour mixing by subtraction. 
 

Recombining the spectrum 
 
 
 
 White light  
White light 
 
 
 
The colours of the spectrum can be recombined to form white light by arranging two prisms as 
above so that the, light is deviated in the opposite direction. 
 
The above experiment shows that: 
i)    White light is a mixture of seven colours 
ii)   The prism merely separates the colours of white light by deviating red light least and violet 
light most and other colours are deviated to varying intermediate extent, 
  
iii) The prism has different refractive index for different colours.  
 
Note; 
White light is separated into seven colours by a prism because (he prism has different refractive 
index for the different colours of white, light 
 
  



Production of pure spectrum 
 
Placing an illuminated slit 

 
 
o An illuminated slit is placed at the principal focus of a converging lens, so that a parallel beam of light 

emerges from it. 

o This beam then falls into prism where dispersion of white light occurs. 

 

o The spectrum is then directed to the screen by lens 2. 

Uses of prisms 

1. They enable the refractive index of a glass material to be measured accurately. 

2. They are used in the dispersion of light emitted by glowing objects. 

3. They are used as reflecting surfaces with minimal energy loss. 

4. They are used in prism binoculars and periscopes 
 

Transmission of light rays through the periscope 

 
Rays from object are totally reflected until they enter the eye. 

 

  



Exercise 

1. Which of the following statements are true 

(i) Surfaces which reflect all colours  of light appear white 

(ii) Red surface absorb all colors  and reflect only red light 

(iii) Black surface appear black because they reflect all colors 

A. (i) only 

B. (i) and (ii) 

C. (i) and (iii) only 

D. (ii) and (ii) only 

2. The secondary colors of light are cyan, magenta and yellow. Which of  the following sets 

of addition of color s of light produce white light 

(i) Cyan + blue and magenta + red 

(ii) Cyan + red and magenta + green 

(iii)Yellow + red and magenta + blue 

(iv) Cyan + green and yellow + blue 

A. (i) Only  B. (ii) only   C. (iii) only    D. (iv) only 

 

3. The figure below shows white light passing through a glass prism. Which color is bent 

most? 

               

A. Red 

B. Yellows 

C. Green 

D. violet  

4. Which of the following are secondary colors only 

A. Red, green and yellow 

B. Blue, yellow and magenta 

C. Yellow cyan and magenta 

D. Red, green and blue 

5. A student is holding a white paper with green painting on it. If she enters a room with red 

light, she will see 

A. Black printing on a red paper 



B. Blue printing on a red paper 

C. Yellow printing on a red paper 

D. Red printing on a white paper 

(green + red = yellow) 

6.  

 

 

 

 

The figure above shows white light incident on a magenta color filter. What color filter 

should X be so that red is seen on the screen? 

A. Cyan 

B. Blue 

C. Black 

D. yellow 

7. The size of the image formed in lens camera can be increased by 

(i) Increasing object distance 

(ii) Using a lens of shorter focal length 

(iii) Decreasing the object distance 

A. (i) only 

B. (ii) only 

C. (i) and (ii) only 

D. (ii) and (iii) only 

8. Light colored clothes are more comfortable to wear on a hot day than dark ones because 

(i) Light colored clothes are good reflectors of radiation 

(ii) Light colored clothes are better absorber of radiation 

(iii) Darker-colored clothes are better absorbers of radiation 

A. (i) Only 

B. (ii) only 

C. (i) and (ii) only 

D. (i), (ii) and (iii) only 

9. Which one of the following is true about a periscope? 

A. Gives laterally inverted image 

B. Is used to observe an obscure object 

C. Is used to viewing a distant object 

D. Gives a magnified image of the object 



10. A point along the principal axis of a convex lens to which rays parallel and close to 

principal axis converge after refraction through the lens is 

A. Principal focus 

B. Center of curvature 

C. Optical center  

D. Pole 

11. A dancer on stage wearing a yellow dress can be made to appear dressed in black by 

casting the dancer with 

A. Red light 

B. Blue light 

C. Cyan light 

D. Magenta light 

Answer is B Yellow acts as a light filter, it appears black only in blue of violet light;  

 

12. The figure below shows a glass prism in which light is incident at an angle of 420 

                   

 If the light is refracted at an angle 900 in air, the refractive index of glass is 

A. 
sin 42

sin 90
 

B. 
sin 90

sin 42
 

C. 
sin 48

sin 90
 

D. 
sin 90

sin 48
 

 

13.  

 

 

 

 Which color of light will be seen on screen 

A. Yellow 

B. Green 



C. Blue 

D. Red  

Yellow is made of red and green, red filter only allows red light to go through. Magenta is 

composed of red and blue, finally red will be transmitted through. 

14. Which one of the following pairs of colors combine to form white light? 

A. Green and yellow 

B. Red and magenta 

C. Blue and yellow 

D. Blue and cyan 

15. A yellow object in red light appears 

A. Yellow 

B. Red 

C. Green 

D. Black 

Yellow will only transmits red 

16. (a) with the aid of a diagram, explain briefly how a pure spectrum may be produced 

 
o An illuminated slit is placed at the principal focus of a converging lens, so that a 

parallel beam of light emerges from it. 

o This beam then falls into prism where dispersion of white light occurs. 

o The spectrum is then directed to the screen by lens 2. 

 

(b)(i) What are primary colors? 

Colors that that are not produced by mixing other colors i.e. red, green and ble 

   (ii) Explain what happens when white light falls on a green body 

 All other colors are absorbed and green is reflected, and so it appears green 

(c) With aid of a labelled diagram describe how a lens camera works. 

  



Lens camera 

 

- The lens focused light from the object on to film 

- The diaphragm controls the amount of light reaching the film 

- The shutter controls the exposure time of light reaching the film 

 

(d) State why most hind car registration number plates are printed black on yellow 

backgrounds? 

Black print does not reflect light while yellow background reflects, thus  black print on 

yellow background are seen clearly at night. 

 

17. Complete the diagram in the figure below to show the path of light ray PQ through the 

prism 

  
Answer 

 
(b) light travelling in water is incident at a water-air surface at 300. What is the angle of 

refraction if the refractive index from air to water is 1.33? (3marks) 

Solution 

Let the refractive angle be r 
sin 𝑟

𝑠𝑖𝑛3𝑜
 = 1.33  

r = 41.60 

  



 

18. (a) explain dispersion as applied to light 

Dispersion is the splinting of white light into the spectrum colors by a transparent 

medium. This is due to the medium having different refractive indices for the different 

colors. 

(b) (i) Describe how you can produce pure spectrum. 

A pure spectrum is one in which the colors do not overlap. 

 
o An illuminated slit is placed at the principal focus of a converging lens, so that a 

parallel beam of light emerges from it. 

o This beam then falls into prism where dispersion of white light occurs. 

o The spectrum is then directed to the screen by lens 2. 

 

(c) (i) Distinguish between primary and secondary colors. 

A primary color is one that cannot be got by addition of subtraction of colors e.g. blue, red 

and green while secondary colors are made by mixing two primary colors. E.g. magenta = 

red + blue, Yellow = red + green while cyan = blue + green 

  (ii) Name the colors represented by letters A, B, C and D, in the following colors mixed by 

addition 

 

A= magenta 



B = cyan 

C = Yellow 

D = white 

(d) What is the color of a yellow dress in green light?:  green 

(e) With the aid of, show dispersion of white light by a prism 

 

19.   

 

 

 

 

The figure above shows a ray of light incident normally on a glass prism in air. The critical 

angle of the prism is 420. 

(a) Complete the ray diagram to show the path of light as it emerges from the prism (2marks) 

 
(b) Calculate the refractive index of the prism (02marks) 

𝑛 =  
1

sin 𝑐
=  

1

sin 42
= 1.50  

 



(c) The figure shows a ray incident on a right angled prism of refractive index 1.5. Explain why 

the ray of light follows the path shown. 

 

At P, a ray strikes the glass at 900 thus passes into the prism without refraction 

At Q, the ray PQ strikes the glass air boundary at an angle greater than the critical angle and is 

totally internally reflected to R. 

At R, QR strikes the glass air boundary at 900 and thus pass without refraction. 

20. A ray of white light is incident on a glass prism as shown above. Complete the diagram to 

show the effect of the glass prism on the ray. 

 

Solution 

 

(b) Find the critical angle for the glass in air if the refractive index of the glass is 1.5 

   Sinc = 
1

𝑛
=  

1

1.5
 

c = 41.80 

 

 



21. (a) (i) What is meant by refraction? 

This is the bending of light rays as they move from one medium to another of different 

optical densities. 

(ii) When does total internal reflection occur (2marks) 

Total internal reflection occurs when: 

- light is moving from a denser optical medium to less dense optical medium 

- the angle of incidence is greater than the critical angle 

(b) (i) the figure below shows a light ray through a right angled isosceles prism of 

refractive index 1.5 

 

 

If the ray is incident on face YZ at an angle of 600, find the angle of emergence, e. 

(05marks) 

Solution 

 

Angle θ = 90 – 60 = 300 

From triangle UWZ; 90 + i+ 30 + 45 = 180 

                                                         i = 150 

From Snell’s law: 1.5 = 
sin 𝑒

sin 15
 

                               e = 22.80 



(ii) State two reasons why reflecting prisms are better reflectors than plane mirrors 

- Prisms produce single image unlike plane mirrors that produce multiple images 

- Prisms do not tarnish while the silvered surface of plane mirror deteriorates. 

22. Explain how  dispersion of white light takes place in glass prism. 

White light is a mixture of colors of light with different refractive indices in glass. When 

white light is incident on glass prism, these light colors are refracted at different angles of 

refraction and thus separate red is less refracted than violet 

 

23. (a) What is meant by dispersion as applied to light (01mark) 

Dispersion is the splitting of white light into its component colors. 

(b)(i) State two advantages of a prism over plane mirrors in reflection of light (2marks) 

- a prism produced a stronger reflected beam of light 

- a prism forms one image; a plane mirror forms multiple images 

- a prism does not tarnish, the silvered surface of plane mirror deteriorates  

   (ii) with the aid of a diagram, describe the structure and working of prism periscope. 

 
Rays are totally reflected until they enter the eye. 

 

 (c)Explain the following: 

     (i) The color of a cyan surface when red light is passed through (02marks) 

Red light incident on the filter is absorbed, no light is transmitted, appears black 

    (ii)  The color of magenta surface under yellow light (03marks) 

Yellow is made of red and green, magenta surface absorbs all other colors except 

red and blue, green will be absorbed, red reflected thus appear red. 

Dr. Bbosa science 


