
 

The rules of the game: 

 

• The game will only accept coordinates in whole numbers. 

 

• The last two coordinates of the asteroid’s center were (13, 12) and (10, 9) and it 

is currently at (7, 6).  It will continue at a constant rate on this linear path. 

 

• The spaceship must move on a linear path with a positive slope, and it must move 

at a constant rate. 

 

• The maximum move of the spaceship is 5 units in any direction. 

 

• Your ship’s coordinates should correspond to its “nose” currently at (1, 1). 

 

Math in Videogames: Take the Challenge 

Answer Key 
 

Videogame designers like Julia Detar at Arkadium use algebraic reasoning in their work every 

day.  To make objects on the screen move, they create a programming code that can be 

written using algebraic expressions and equations.  In a game Julia designed, an asteroid is 

moving on a collision course with a spaceship.  

 

Your mission is to plot a linear path for the spaceship and to plan the next two moves for the 

spaceship to avoid hitting the asteroid.   

 

(To complete this videogame challenge online, go to www.getthemath.org. Click on “The 
Challenges,” then scroll down and click on “Math in Videogames: Take the Challenge.”) 
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Solving the Challenge:  Use the coordinate graph on the next page to plot all points. 

 

1. What is your mission?  What do you need to figure out to complete it? 

[Students’ may restate mission and given rules in their own words/representations.] 

 

2. Identify the path of the asteroid.   
a. Use the graph on the next page to plot the points you know. The last two coordinates 

of the asteroid’s center were (13, 12) and (10, 9) and it is currently at (7, 6).   

 

b. The asteroid will continue at a constant rate on this linear path.  Plot the next three 
points to show the location of the asteroid, and then write the coordinates in the 

chart below the graph. 

 

c. What is the rate of change (known as “slope”) of the asteroid’s path?  Explain how you 

know in the space below.  (Helpful hint: Draw a line on the graph to see the path.)  
 

d. Write an expression or equation to represent the asteroid’s linear path. 

 

Solutions and Possible Strategies: 
 

Strategy 1 (using a linear equation): 

• The first thing students will need to do is to figure out the path of the asteroid.  

They can do this by plotting the three sets of coordinates given. 

 

• Students may notice that the asteroid is following a linear path and draw a line to 

extend its path and figure out the next three points. 

 

• Students may notice that the rate of change is 3/3 = 1, meaning the slope is 1. 

 

• Students can figure out the y-intercept is -1  

and write the path as an equation: y = x – 1. 

 

Strategy 2 (using transformations): 

• Students may figure out that in each successive frame,  

the asteroid is undergoing a transformation: (x, y) ���� (x – 3, y – 3),  

and use this rule to come up with the next three coordinates. 

 

However they figure it out, students should find out that for the next three frames, 

the asteroid will be at (4, 3), (1, 0), and (-2, -3). 
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Plot the coordinates and paths of both the asteroid and spaceship using the graph below: 

 
 

  

WRITE YOUR COORDINATES BELOW: 

Last Move: Asteroid (7, 6) Spaceship (1, 1) 

Next Move to: (4, 3) [May vary – 

must follow rules] 

Next Move to: (1, 0),  

Next Move to: (-2, -3)  

Next Move to: (Optional) (-5, -6)  
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3. Plan a path for your spaceship, making sure to follow the rules of the game. 

a. Plot the current location of the ship (1,1) on the graph. 
 

b. Choose at least the next two moves for your ship and plot them on the graph.  Write 

the coordinates of your moves in the chart below the graph. 

  

c. What is the rate of change (known as “slope”) of the ship’s path?  Explain how you 

 know in the space below. (Helpful hint: Draw a line on the graph to see the path.)  
 

d. Write an expression or equation to represent the ship’s linear path.  

 

4. Explain the strategy/plan you used to avoid the collision. 
 

5. Was your plan to avoid a collision successful?  Why or why not? 

 

6. Is there only one path to avoid a collision?  How do you know?  Explain your reasoning. 
 

Solutions and Possible Strategies 
After plotting the path of the asteroid, students will need to plot the current location of the 

ship and figure out which direction they’d like to move the ship.  The challenge will be 

determining how steep the linear path needs to be to avoid the asteroid.  This is something 

students often need to figure out visually.  Students may need to experiment with sketches 

to determine what will work. Here are a couple of paths that work: 

Note: The steepness of the graph is measured by the rate of change called the slope of the 
line. In math, slope is a number measuring steepness.  The steepest line will match the 
equation with the largest rate of change. 

 

Strategy 1:  

• Use a very steep line with a slope of 5 or 4.   

Selecting a slope of 4 or 5 represents a steep line with a rapid vertical change in 

relation to the horizontal change in the location of the ship.  This could be expressed 

either as a linear equation or transformation: 

o When the slope is 5:  y = 5x – 4  OR  (x, y) � (x + 1, y + 5) 
The next two coordinates of the nose would be (2, 6) and (3, 11). 

o When the slope is 4: y = 4x – 3 OR (x, y) � (x + 1, y + 4) 

The next two coordinates would be (2, 5) and (3, 9). 
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Strategy 2:  

• Use a line with a much less steep slope of  or . 

This represents a smaller rate of change measuring steepness.  Selecting a slope of  

or  represents a less steep line with a smaller vertical change in relation to the 

horizontal change in the location of the ship.  Again, the students could choose to 

express this as a linear equation or transformation: 

o When the slope is : y = x +  OR  (x, y) � (x + 5, y + 1)  

The next two coordinates would be (6, 2) and (11, 3).  

o When the slope is :
 
y = x +    OR (x, y) � (x + 4, y + 1) 

The next two coordinates would be (5, 2) and (9, 3). 

 

See the graph below for the coordinates and path of the asteroid (in red) and 

two sample paths of the spaceship (in blue). 
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