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a 

A particle is moving along the x-axis in simple 

harmonic motion. The displacement of the 

particle is x metres and its velocity is v ms-1.  

The parabola shows v2 as a function of x. 

(i) For what value(s) of x is the particle at 

 rest? 

(ii) What is the maximum speed of the 

 particle? 

(iii) The velocity v of the particle is given by 

 the equation v2 = n2(a2 – (x – c)2) where 

 a, c and n are positive constants.  

 What are the values of a, c and n? 
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(i) At rest when v2 = 0. 

       x = 3, 7 

 

(ii) Maximum of 11. 

              v2 = 11 

         v = 11  

 maximum speed is 11  ms-1. 

 

(iii) Centre of motion c is middle of 3 and 7. 

      c = 5 

   amplitude a = 2 

        Substitute in v2 = n2(a2 – (x – c)2)  

                 11 = n2(22 – (5 – 5)2)  

       4n2 = 11 

          n = 
2

11
 

 

     

* These solutions have been provided by projectmaths and are not supplied or endorsed by BOSTES. 
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State Mean: 

1.22 
 

State Mean: 

0.86 
 

State Mean: 
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