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Speed Record Setter Solution 
 

Question 1 

This graph shows what the speed profile of the car would look like over time: 

 

 

We can first find how far it will travel accelerating from 0 to 100 km/hr: 

𝑑𝑑 =  0.5 ×  𝑎𝑎 ×  𝑡𝑡2 

So first we need to find 𝑎𝑎: 

𝑎𝑎 =  100 𝑘𝑘𝑘𝑘/ℎ𝑟𝑟 ×  1000 𝑘𝑘/𝑘𝑘𝑘𝑘 / 3600 𝑠𝑠/ℎ𝑟𝑟 / 2.5 𝑠𝑠 

𝑎𝑎 = 11.11 𝑘𝑘/𝑠𝑠/𝑠𝑠 

In the original equation: 

𝑑𝑑 =  0.5 ×  11.11 ×  3.22 

𝑑𝑑 = 34.72  𝑘𝑘 (1 mark) 

That leaves over 285 metres to go.  

We can write an expression for the time taken to travel the remaining distance: 

𝑑𝑑 =  𝑣𝑣 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ×  𝑡𝑡 +  0.5 ×  𝑎𝑎 ×  𝑡𝑡2 

We can rearrange into the standard form and solve for 𝑡𝑡: 

0.5 ×  𝑎𝑎 ×  𝑡𝑡2  +  𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖  ×  𝑡𝑡 –  𝑑𝑑 =  0 

First we need to find 𝑎𝑎: 

𝑎𝑎 = (240 − 100) 𝑘𝑘𝑘𝑘/ℎ𝑟𝑟 ×  1000 𝑘𝑘/𝑘𝑘𝑘𝑘 / 3600 𝑠𝑠/ℎ𝑟𝑟 / (9.7 –  2.5) 



 
All material copyright Math Thrills Pty Ltd 

www.MathThrills.com 

𝑎𝑎 =  5.401 𝑘𝑘/𝑠𝑠/𝑠𝑠 

The quadratic equation is in form: 

𝐴𝐴𝑥𝑥2 +  𝐵𝐵𝑥𝑥 +  𝐶𝐶 =  0 

Where 𝐴𝐴 =  0.5 ×  5.401 =  2.701, 𝐵𝐵 =  100 𝑘𝑘𝑘𝑘
ℎ

=  27.78 𝑘𝑘/𝑠𝑠, 𝐶𝐶 = −(300 −  34.72) =
 − 265.28 

Using the online solver math.com we get: 

 

𝑡𝑡 =  6.023,−16.31 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑𝑠𝑠 (1 mark) 

We can discard the negative example, which leaves a time of 6.023 seconds for the second section 
of the race. 

𝑇𝑇𝑠𝑠𝑡𝑡𝑎𝑎𝑇𝑇 𝑡𝑡𝑡𝑡𝑘𝑘𝑠𝑠 =  0 –  100 𝑘𝑘𝑘𝑘/ℎ𝑟𝑟 𝑡𝑡𝑡𝑡𝑘𝑘𝑠𝑠 +  𝑠𝑠𝑠𝑠𝑘𝑘𝑐𝑐𝑇𝑇𝑠𝑠𝑡𝑡𝑡𝑡𝑠𝑠𝑠𝑠 𝑡𝑡𝑡𝑡𝑘𝑘𝑠𝑠 

𝑇𝑇𝑠𝑠𝑡𝑡𝑎𝑎𝑇𝑇 𝑡𝑡𝑡𝑡𝑘𝑘𝑠𝑠 =  2.5 +  6.023 

𝑇𝑇𝑠𝑠𝑡𝑡𝑎𝑎𝑇𝑇 𝑡𝑡𝑡𝑡𝑘𝑘𝑠𝑠 =  8.523 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑𝑠𝑠 (1 mark) 

You’re going to have to do something special with the car to get it under that magic 8 second 
barrier.  

Question 2 

We can first calculate the effective closing speed – the difference between the fighter jet and 
passenger jet velocities.  

We can then find what distance would be closed during the 40 seconds: 

𝐶𝐶𝑇𝑇𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝐶𝐶 𝑠𝑠𝑐𝑐𝑠𝑠𝑠𝑠𝑑𝑑 =  𝑓𝑓𝑡𝑡𝐶𝐶ℎ𝑡𝑡𝑠𝑠𝑟𝑟 𝑠𝑠𝑐𝑐𝑠𝑠𝑠𝑠𝑑𝑑 –  𝑐𝑐𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝐶𝐶𝑠𝑠𝑟𝑟 𝑗𝑗𝑠𝑠𝑡𝑡 𝑠𝑠𝑐𝑐𝑠𝑠𝑠𝑠𝑑𝑑 

𝐶𝐶𝑇𝑇𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝐶𝐶 𝑠𝑠𝑐𝑐𝑠𝑠𝑠𝑠𝑑𝑑 =  2000 –  900 𝑘𝑘𝑘𝑘/ℎ𝑟𝑟 

𝐶𝐶𝑇𝑇𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝐶𝐶 𝑠𝑠𝑐𝑐𝑠𝑠𝑠𝑠𝑑𝑑 =  1100 𝑘𝑘𝑘𝑘/ℎ𝑟𝑟 (1 mark) 

The distance reduction between the planes during that 40 second time window is: 

𝐶𝐶𝑇𝑇𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝐶𝐶 𝑑𝑑𝑡𝑡𝑠𝑠𝑡𝑡𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 =  𝑠𝑠𝑐𝑐𝑠𝑠𝑠𝑠𝑑𝑑 ×  𝑡𝑡𝑡𝑡𝑘𝑘𝑠𝑠 

𝐶𝐶𝑇𝑇𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝐶𝐶 𝑑𝑑𝑡𝑡𝑠𝑠𝑡𝑡𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 =  1100 𝑘𝑘𝑘𝑘/ℎ𝑟𝑟 ×  40 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑𝑠𝑠 

𝐶𝐶𝑇𝑇𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝐶𝐶 𝑑𝑑𝑡𝑡𝑠𝑠𝑡𝑡𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 =  1100 𝑘𝑘𝑘𝑘/ℎ𝑟𝑟 ×  40 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑𝑠𝑠 ×  1 ℎ𝑟𝑟 / 3600 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑𝑠𝑠 

𝐶𝐶𝑇𝑇𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝐶𝐶 𝑑𝑑𝑡𝑡𝑠𝑠𝑡𝑡𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠 =  12.222 𝑘𝑘𝑘𝑘 (1 mark) 

You’ll need the observers to start assuming their positions when your fighter jet is still more than 
12 km away. 

Question 3 

http://www.math.com/students/calculators/source/quadratic.htm
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If we assume that the car accelerates at a constant rate from 400 to 440 km/hr, then we can 
assume that its average speed over the time period is halfway between the initial and final speed – 
420 km/hr.  

We can find the distance travelled using the formula: 

𝑑𝑑 =  𝑎𝑎𝑣𝑣𝑠𝑠𝑟𝑟𝑎𝑎𝐶𝐶𝑠𝑠 𝑠𝑠𝑐𝑐𝑠𝑠𝑠𝑠𝑑𝑑 ×  𝑡𝑡𝑡𝑡𝑘𝑘𝑠𝑠 

𝑑𝑑 =  420 𝑘𝑘𝑘𝑘/ℎ𝑟𝑟 ×  42 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑𝑠𝑠 

𝑑𝑑 =  420 𝑘𝑘𝑘𝑘/ℎ𝑟𝑟 ×  42 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑𝑠𝑠 ×  1 ℎ𝑟𝑟 / 3600 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑𝑠𝑠 

𝑑𝑑 =  4.9 𝑘𝑘𝑘𝑘 (1 mark) 
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