
EXERCISE 14

WAVES, SOUND AND LIGHT



1 A learner examines diffraction of light through a 
single slit. He sets up the slit and screen as shown 
in the diagram and shines light through the slit. The 
distance between the screen and the slit is 0,4 m.



1.1 What phenomenon is taking place here?
Diffraction

1.2 Describe the pattern seen on the screen.
A wide central red band with alternating black and red 
bands to the sides.
The red bands become narrower the further they are 
from the centre.

1.3 The learner decreases the width of the slit. How will 
the pattern be affected? Give a reason for your answer.



The bright bands will become wider.
The degree of diffraction (width of bright bands) is 
inversely proportional to the split width.

1.4 The learner replaces the red light with monochromatic 
green light. How will the pattern be affected? Give a 
reason for your answer.

The coloured bands will be green and narrower. Green 
light has a smaller wavelength than red light, and the 
degree of diffraction (width of colour bands) is directly 
proportional to the wavelength of the light.



1.5 What nature of light does this experiment prove?
Degree of diffraction is directly proportional to the 
wavelength of the wave and inversely proportional 
to the width of the slit.

2 Zandré uses a white lamp with a straight filament, two 
pencils and a red filter to investigate a phenomenon of 
waves. He places the red filter in front of the light and 
ties the two pencils together with an elastic band. He 
looks at the light through the tiny slit between the two 
pencils from a distance of 2 m as shown in the picture 
below. You can try this yourself, even without a straight 
filament bulb.



2.1 Name the phenomenon of waves that Zandré is 
investigating.

Diffraction



2.2 Zandré writes the following observations in his practical book:
Observation 1:
Red and black bands of differing breadths are seen on 
either side of a broad central red band.
Observation 2:
When the red filter is removed, spectral colours are seen on either 
side of the central band.
2.2.1 State Huygens’ principle.
All points on a wave front act like a point source. Each one of 
these point sources (secondary sources) produces small circular 
waves moving forward at the same speed as the wave. The new 
wave front is found by drawing a tangent to all the little wave 
fronts.



2.2.2 Use Huygens’ principle to explain the presence 
of red and dark bands in Observation 1.

When a wave reaches an opening in an obstacle, it 
passes through undisturbed in the middle. This causes the 
central broad band. The secondary wave front on the 
edges of the opening spread out, and many small circular 
waves start to move into the area behind the opening.
These secondary waves overlap, and interference takes 
place. Where two crests or two troughs overlap, construc-
tive interference takes place. Where a crest and a trough 
overlap, destructive interference takes place.



2.2.3  Give a reason for Observation 2.
White light consists of different colours with different 
wavelengths. Degree of diffraction differs for various  
colours/wavelengths and so the different colours in 
white light are spread out.

3  The relationship between the degree of diffraction and 
slit width is investigated.  Monochromatic red light is 
shone through a single slit, which is a constant distance 
away from the screen. The angles between the first (α) 
and second (β) dark band and the central line are 
measured.



The experiment is repeated with the same light source, 
but slits of different widths are used.
The results from the two experiments are represented in 
the table below.



∝ β

Slit 1 10o 20o

Slit 2 5o 10o

3.1 Define the term diffraction.
It is the bending of a wave as it moves past an obstacle.

3.2 Name the following for this experiment:
3.2.1 Independent variable

Slit width



3.2.2 Dependent variable
Degree of diffraction

3.2.3 Two controlled variables
Wavelength of light (colour of light); distance between 
split and screen

3.3 Is Slit 1 or Slit 2 narrower? Explain your answer.
Split 1; the larger the angle, the wider the central band 
and the bigger the degree of diffraction.



4 The relationship between wavelength and 
diffraction is being investigated. Monochromatic 
light, A, is shone through a narrow slit
on a screen a set distance away.
The degree (angle) between the 
third dark band and the central 
line is measured.

The experiment is repeated using 
the same split, but monochromatic light, B, with a 
different wavelength is used.
The results obtained are portrayed in the following table:



θ

Light A 6o

Light B 10o

4.1 What does the term monochromatic light mean?
Light that consists of one wavelength only.

4.2 Name the following for this investigation:
4.2.1 The independent variable

Colour of light/wavelength of light



4.2.2 The dependent variable
Degree of diffraction/width of central bright band

4.2.3 Two controlled variables
Split width; distance between screen and split

4.3 Which one of the lights (A or B) has the shortest 
wavelength? Explain your answer.

A; the smaller the angle, the narrower the colour bands; 
the smaller the degree of diffraction
The degree of diffraction is directly proportional to the 
wavelength.


