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Answer Key – Dirt Dash 
 

1. Your brother and you are digging in the sand in search of buried treasure. Your brother 

thinks he found a valuable coin and calls for you to look at it. What is the fastest path for you 

to get to your brother? Estimate how long it will take to run to your brother. Then calculate 

the exact time it will take.  
 

The fastest path is the segment connecting me and my brother.  The distance 

between us is                         yards.                                      

Exact time = 
      

 
   

   

             

 

 

2. Your brother and you are swimming in the ocean, but you gradually drift apart. What is the 

fastest path for you to swim back to your brother? Estimate how long it will take to swim to 

your brother. Then calculate the exact time it will take to the nearest tenth of a second. 

 

The fastest path is the segment connecting me and my brother.                           

Exact time = 
                   

    
   

   

             . 

 

 

3. Your brother notices a starfish on the ocean floor and calls for you to see it. You want to get 

there as fast as possible, but you are starting in the sand. Refer to the picture below. 

a. Suppose you run along the straight path between you and your Brother. At which 

point will you enter the ocean? Then calculate how long it will take to reach your 

brother, accounting for the different speed on the sand and in the water. 

 

Entry point: (6, 0); Time: 23.4 seconds 

 

b. Is the direct line path from you to your brother the fastest possible path? Explain your 

reasoning. 

 

No. The direct line path spends a lot of time in the water, which is a much slower 

terrain than the sand. Spending more time on the sand and less time in the water 

will result in a faster time to arrive at my brother. 
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4. Identify an entry point into the ocean where it will definitely take you more time to reach 

your brother than the direct line path. Then identify an entry point into the ocean where it 

will definitely take you less time to reach your brother than the direct line path. Explain why 

the time is longer or shorter for each path. 

 

Points will vary. Any point to the left of x = 6 (or to the right of x = 19.55) will be 

slower, and any point between x = 6 and x = 19.55 will be faster. 

 

 

5. Without doing any calculations, make a prediction for the entry point into the ocean that you 

think will result in the shortest amount of time for you to get to your brother. The entry point 

you choose does not need to have integer coordinates. 

 

Predictions will vary. Explanations should address spending less time in the water 

because that environment is slower than the sand. 

 

 

6. Complete the table to calculate the total length of time it will take you to reach your brother 

based on your entry point into the ocean. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ENTRY POINT 

DISTANCE 

ON SAND 

(YDS) 

TIME ON 

SAND 

(SEC) 

DISTANCE 

IN OCEAN 

(YDS) 

TIME IN 

OCEAN 

(SEC) 

TOTAL 

TIME (SEC) 

(9, 0) 6.32 3.16 8.49 16.97 20.13 

(11, 0) 8.24 4.12 7.21 14.42 18.55 

(13, 0) 10.20 5.1 6.32 12.65 17.75 

(15, 0) 12.17 6.08 6 12 18.08 

(17, 0) 14.14 7.07 6.32 12.65 19.72 
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7. Analyze the table in Question 6. 

a. What do you notice about the entry points and the total time to reach your brother? 

Discuss the entry point with the shortest total time based on time spent on the sand 

and time spent in the ocean. 

 

The fastest time in the table occurs at the entry point (13, 0). This is somewhat of 

a surprise because this entry point means swimming in the water for a slightly 

longer length of time compared to the entry point (15, 0). 

 

b. Use the table to improve your estimated entry point that produces the fastest time to 

get to your brother. Your improved estimate does not need to be a point appearing in 

the table, and you may add rows or perform additional calculations to improve your 

estimate. 

 

Estimates will vary. Students will likely use (13, 0) since this entry point has the 

fastest time in the table. Some students might reason that the fastest entry point is 

slightly greater than (13, 0) because the total time for (15, 0) is faster than the 

total time for (11, 0). Incidentally, the entry point (13.48, 0) produces the fastest 

possible path. 

 

 

8. How accurate was your prediction in Question 5? Write a few sentences explaining why the 

fastest path is not the direct path to your brother, nor is it the path that minimizes the distance 

you have to swim in the water. 

 

The fastest path is not the straight line from You to Brother because this path 

spends too much time in the water, which is a slower environment than the sand. 

However, minimizing the time spent in the water does not result in the fastest 

overall time either, because more time is spent running a longer distance to (15, 0) 

through the sand than is saved by swimming a slightly shorter distance in the 

water. Moving a bit to the left of (13, 0) noticeably shortens the distance traveled 

on the sand without lengthening the distance in the water very much. 

 

 

9. Suppose you are a very good swimmer and can swim 1 yard per second instead of 0.5 yards 

per second. Considering this information, how will the fastest path to your brother change? 

Explain why. 

 

A faster swim speed means there is not as much of a “penalty” for swimming a 

longer distance in the water, so the entry point will move closer to the original 

starting point and will involve a greater distance swimming in the water. 
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10. Are there any places in the ocean where your brother could be such that the fastest path to 

your brother is a straight line? Explain your answer. 

 

Yes, any point in the ocean with the same x-coordinate as the starting point. This 

arrangement simultaneously minimizes the distances traveled in both the sand and 

the water, and therefore the fastest path will be the segment between the two 

points. 

 

 


