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Q1(c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In 1 second: 

𝑠𝐽 = 10(1) +
1

2
(2)(1)2 = 11𝑚   𝑠𝐾 = 4(1) +

1

2
(0)(1)2 = 4𝑚 

=> John gains 7 𝑚 on Kevin and gap reduces to 14 𝑚 

 

Let T = time to overtake 

𝑠𝐽 = 12(𝑇) +
1

2
(2)(𝑇)2   𝑠𝐾 = 4(𝑇) +

1

2
(4)(𝑇)2 

𝑠𝐽 = 12𝑇 + 𝑇2   𝑠𝐾 = 4𝑇 + 2𝑇2 

From 2nd diagram above: 𝑠𝐾 + 14 = 𝑠𝐽 

=> 4𝑇 + 2𝑇2 + 14 = 12𝑇 + 𝑇2 

=> 𝑇2 − 8𝑇 + 14 = 0 

=> 𝑇 =
−(−8) ± √(−8)2 − 4(1)(14)

2(1)
 

=> 𝑇 = 5.41 𝑠 or 𝑇 = 2.59 𝑠 

=> Ans: 𝑇 = 6.41 𝑠 or 𝑇 = 3.59 𝑠 

Speed of John after 1 sec: 

𝑣𝐽 = 𝑢 + 𝑎𝑡 

= 10 + 2(1) = 12 𝑚/𝑠 



Q5(b) 

 

 

 

 

 

𝑡2 = 2𝑡1  => 𝑡1 =
𝑡2

2
 

𝑇 = 𝑡1 + 𝑡2 + 𝑡3 
=> 𝑡3 = 𝑇 − 𝑡1 − 𝑡2 

=> 𝑡3 = 𝑇 −
𝑡2

2
− 𝑡2 

=> 𝑡3 = 𝑇 −
𝑡2

2
−

2𝑡2

2
 

=> 𝑡3 = 𝑇 −
3𝑡2

2
 

Total Distance 𝑑 = Area under graph 

=> 𝑑 =
1

2
(𝑡1)(𝑣) + (𝑡2)(𝑣) +

1

2
(𝑡3)(𝑣) 

=> 𝑑 =
1

2
𝑣 (

𝑡2

2
) + 𝑣𝑡2 +

1

2
𝑣( 𝑇 −

3𝑡2

2
 ) 

=> 4𝑑 = 𝑣𝑡2 + 4𝑣𝑡2 + 2𝑣𝑇 − 3𝑣𝑡2 

=> 4𝑑 = 2𝑣𝑡2 + 2𝑣𝑇 

=> 2𝑑 = 𝑣𝑡2 + 𝑣𝑇 

=> 𝑣𝑇 = 2𝑑 − 𝑣𝑡2 

=> 𝑇 =
2𝑑 − 𝑣𝑡2

𝑣
                  Q.E.D. 

 

 

 

Average Speed =
𝑇𝑜𝑡𝑎𝑙 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑇𝑜𝑡𝑎𝑙 𝑇𝑖𝑚𝑒
=

2𝑣

3
 

=> 
𝑑

𝑇
=

2𝑣

3
 

=> 3𝑑 = 2𝑣𝑇 

=> 3𝑑 = 2𝑣( 
2𝑑 − 𝑣𝑡2

𝑣
 ) 

=> 3𝑑 = 4𝑑 − 2𝑣𝑡2 

=> 2𝑣𝑡2 = 𝑑 

=> 𝑡2 =
𝑑

2𝑣
 

Subbing into expression from part (i): 

𝑇 =
2𝑑 − 𝑣( 

𝑑

2𝑣
 )

𝑣
=

3𝑑

2

𝑣
=

3𝑑

2𝑣
  

We know 𝑡1 =
𝑡2

2
=

𝑑

2𝑣

2
=

𝑑

4𝑣
 

=> 6𝑡1 = 6 ( 
𝑑

4𝑣
 ) =

3𝑑

2𝑣
 

=> 6𝑡1 = 𝑇             Q.E.D. 


