










Active Physics
535

Section 5  Shadows

Active Physics

Plus+Concepts+Depth+Math +Exploration

Predicting the Size of a Shadow 
The ray model that you used to determine 
the size of the shadow can provide 
accurate predictions if the diagram is 
drawn to scale. You can also note that 
similar triangles are formed by the ray 
diagram and a ratio can be set up to 
provide accurate predictions. 

Sample Problem

One side of a 10 cm puppet is 20 cm from 
the light source as shown in the diagram. 
The screen is 50 cm from the light source 
as shown in the diagram. Find the length 
of the shadow.

Given:

Solution:

Setting up similar triangles, the following 
ratio is formed:
  

Solve the following problems using a scale 
diagram or ratios.

 1. A small light bulb is shining light on 
a basketball (diameter is 23 cm or 
9 inches). The light bulb is 3 m from 
the closest side of the basketball. Behind 
the basketball, on the side away from 
the light bulb, is a wall 4 m from the 
basketball. Calculate the size (diameter) 
of the basketball’s shadow on the wall.

 2. The basketball is replaced with a 
23-cm-long rod. Calculate the size of 
the rod’s shadow on the wall if the 
angle of the rod varies from 0° to 30° 
to 45° to 60°. The rod is pivoted at its 
center, with the top tilted toward the 
light source.

 3. The basketball is placed back in 
position. The wall (screen) is now 
rotated. Calculate the size of the ball’s 
shadow on the screen if the angle of 
the screen varies from 0° to 30° to 
45° to 60°. The screen is pivoted at 
its center, with the bottom tilted away 
from the light source.
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Sp = the size of the puppet
Ss = the size of the shadow
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