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Kinematics 4B 
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 When v = 0 
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   At x = 10  
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  The velocity of P at x = 10 is  ±4 14 ms-1 as the particle will pass through this position in  

both directions. 
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    At x = 0, v = 4 
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 b The greatest value of v2 occurs when cos 1
3

x
= -  

  The greatest value of v2 is given by   v
2 = 52+ 36 = 88Þ v = ± 88 = ±2 22  

  So the greatest possible speed of P is 1 1
2 22 ms ( 9.38ms )

- -  
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   At x = 0, v = 2  
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   At x = 3 
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 The velocity of P at x = 3 is 4.66 m s–1 (3 s.f.), in the direction of x increasing. 
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    At x = 0, v = 4  
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    At x = 10  

   

  

v
2 = 16- 4ln21= 3.8219 (4 d.p.)

v =1.95ms-1 (3 s.f.)
 

  The speed of P at x = 10 is 
11.95ms (3 s.f.)-

 

 

 b   Whenv = 0  
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= 26.8 (3 s.f.)

 

 

  



  

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 5 

10 a 
  
a = x -

4

x
3

 

  

  

d

dx

1

2
v

2æ

èç
ö

ø÷
= x -

4

x
3

1

2
v

2 = (x - 4x
-3

)ò dx =
x

2

2
+ 2x

-2 + A =
x

2

2
+

2

x
2
+ A

 

    At x = 1, v = 3  

   

  

1

2
´ 9 =

1

2
+ 2+ AÞ A = 2

1

2
v

2 =
x

2

2
+

2

x
2
+ 2

v
2 = x

2 + 4+
4

x
2
= x +

2

x

æ

èç
ö

ø÷

2

v = x +
2

x

 

 

 b The minimum value of v occurs when 
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  The least speed of P during its motion is 1
2 2 ms

-  
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   At x = 0, v = 15  
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 As P is initially moving in the direction of x increasing, it reaches x = 10 before x = – 90. The 

distance P moves before first coming to instantaneous rest is 10 m. 
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