Physics Challenge Question 6:  Solutions

Part 1 + 2:

Solving for the times:
When the two cars pass each other, their x-position must be the same.  So, let’s write down what the positions are as a function of time, and set them equal.

For your car:              
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And for the Porsche: 
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To solve these two equations with two unknowns (x and t), we use the fact that when the two cars pass each other, their x-position is the same.  So, we can set them equal:
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  or  
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This is a quadratic equation in t, which we can now solve for:
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, or  1.78 s  and  5.63 s

The first one is you passing the Porsche, and the second time is it passing you.  These numbers match what the simulation shows us!

Solving for the positions:
Now that we have the times, we plug them back into our position equations to find the corresponding positions.  It doesn’t matter which one we use, since they should both give the same answer (the cars are passing each other, remember!)
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Again, looking at where the front of the cars are when they pass each other, these numbers match what the simulation shows.

Part 3:

You are still going 40 km/s, so you won’t be pulled over.  To know how fast the Porsche is going, let’s use our results from the previous parts:
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So since the speed limit is 50 km/h, the Porsche will be pulled over.
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