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11 3a 
 

The equation of motion for a particle undergoing simple harmonic motion is  

2

2

dt

xd
 = –n2x, where x is the displacement of the particle from the origin at  

time t, and n is a positive constant. 

(i) Verify that x = A cos nt + B sin nt, where A and B are constants, is a 

 solution of the equation of motion. 

(ii) The particle is initially at the origin and moving with velocity 2n. 

 Find the values of A and B in the solution x = A cos nt + B sin nt. 

(iii) When is the particle at its greatest distance from the origin? 

(iv) What is the total distance the particle travels between t = 0 and t = 
n

2
? 
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(i)        x  = A cos nt + B sin nt 

     
dt

dx
 =– An sin nt + Bn cos nt 

   
2

2

dt

xd
 = –An2

 cos nt – Bn2
 sin nt 

  = –n2
 (A cos nt + B sin nt) 

  = –n2
 x 

 (ii) When t = 0, x = 0: 

         0 = A cos 0 + B sin 0  
      A  = 0 

 When t = 0, 
dt

dx
 = 2n: 

       2n = 0 + Bn cos 0 

     B  = 2 

  A = 0 and B = 2 

 

(iii) Using period = 
n

2
, the time to travel 

 from origin to max distance is 
4

1
 of 

n

2
 

 ie. 
4

1
 × 

n

2
 = 

n2


   

n2


 s 

 

(iv)  x = 2sin nt, amplitude = 2 

  particle travels 4 × 2 unit = 8 units 

 

  

 

* These solutions have been provided by projectmaths and are not supplied or endorsed by the Board of Studies 
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