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Math in Special Effects: Take the Challenge 
Answer Key 

Jeremy Chernick, a designer at J & M Special Effects, uses math in his work when creating 

high-speed effects for music videos.  Recently, Freelance Whales required special effects while 

filming the video for their single, “Enzymes.”   

Your challenge is to: 

• Figure out the relationship between distance and light intensity; 

• Model your data using a mathematical representation to determine how to find the light 

intensity for any distance; then, 

• Use this information to help fix a shot of an exploding flower that was underexposed. 
 

This activity is designed to be used in conjunction with the online interactive.  Go to 
www.getthemath.org, click on “The Challenges,” then scroll down and click on “Math in Special 
Effects: Take the Challenge.” 

 

A. RECORD THE LIGHT INTENSITY AT VARIOUS DISTANCES 
Identify what you already know.  Use the chart on the last page of this handout to 
record information. 
• The two sets of data displayed in the chart are: 

  Distance (d)  and  Light Intensity (I) 
• As you move the silhouette across the screen, record the light intensity (measured in 

lumens ranging from 0 to 1) at each distance from 30” to 180” in the first two columns of 

the chart. (See chart on last page.) 
 

B. REPRESENT THE RELATIONSHIP BETWEEN LIGHT INTENSITY AND DISTANCE 
1. Plan it out.  Describe the strategy you plan to use to find and represent the relationship 

between light intensity and distance.  
Possible plan:  Look at each increasing distance and see if the light intensity is changing in the 
same way.  If not, how is it changing?   
Possible strategies:  After recording the distance and the light intensity, teams may identify 
the relationship as a product first. 
A:  Using the data, identify a recursive formula such that each time, the intensity is the 
product (k) divided by d2. 
B:  Using the data, identify an explicit formula using the fact that the intensity is decreasing 
by 1/d2 each time the distance is increased (2x, 3x, 4x, 5x, 6x). 
C.  Using a graph (or scatter plot), students may identify above relationship. 
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2. Model your data by identifying an equation you think best represents the relationship.  

Explain your reasoning as to why you chose this equation. 

I =  

 

3. Solve for the variables using the equation you selected and your recorded data.  Show all 
work below.  Be sure to record the missing values in your chart to test out your prediction.  

Remember to round your values based on the rule specified in the interactive. 

See completed chart on last page. 
 

4. Validate your answer:  Is your equation a good representation of the relationship?  
• If not, try looking for a pattern to determine how to find the light intensity for any 

distance, and try a different equation. 

• If so, explain the kind of mathematical relationship that exists between distance and 

light intensity.   

As the distance increases, the intensity of the light source drops off quickly, or 
decreases, as an inverse relationship, specifically, an inverse square relationship. 
 

C. HOW MUCH DO YOU NEED TO ADJUST THE DISTANCE TO FIX THE SHOT? 
1. Interpret your solution in the context of the special effects problem. 

To fix the original shot, the light intensity needs to be 4 times greater than it was in the 
original shot.  Based on the relationship you found, how should you adjust the distance from 

the light source?    

If I = , then 4I =  ? 

 Multiplying both sides of the original equation by 4, you have: 

4I = 4 *  =  =  

So, you would reduce the distance by ½. 
 

2. Explain your reasoning.  If you were going to email Jeremy to explain your strategy for 
finding the correct light intensity at any distance, what would you tell them?   

Possible response: You can find the correct light intensity by adjusting (increasing or 
decreasing) it by the product of a constant and 1/d 2. 
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REPRESENT THE RELATIONSHIP  
BETWEEN LIGHT INTENSITY AND DISTANCE 

 

 
• The light intensity = 1 at the original distance (measured in lumens from 0 to 1). 

• Record the light intensity (I) at each distance (d) from the light source. 

• Model your data by identifying an equation you think best represents the 

relationship.  Write the equation here:  I =  

• Solve for the missing values and record in the chart to test out your prediction. 

Distance 
(d) 

Light 
Intensity 

(I)  

d2
  Constant 

(k) 
(round to 

nearest hundred) 

Students may 
notice the 
following 

relationships: 

 
30” 

 
1 

 
900 

 
900 ≈ 900 

 
Original I 

 
60” 
 

 
0.241 

 
3,600 

 
867.6 ≈ 900 

2d ≈ ¼ 
original 
intensity 

 
90” 

 
0.117 

 
8,100 

 
947.7 ≈ 900 

3d ≈ 1/9 
original 
intensity 

 
120” 

 
0.060 

 
14,400 

 
864 ≈ 900 

4d ≈ 1/16 
original 
intensity 

 
150” 

 
0.040 

 
22,500 

 
900 ≈ 900 

5d ≈ 1/25 
original 
intensity 

 
180” 

 
0.029 

 
32,400 

 
939.6 ≈ 900 

6d ≈ 1/36 
original 
intensity 


