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12 13c A particle is moving in a straight line according to the equation  

x = 5 + 6 cos 2t + 8 sin 2t, where x is the displacement in metres and t is the time 

in seconds. 

(i) Prove that the particle is moving in simple harmonic motion by showing 

 that x satisfies an equation of the form 
..

x  = –n2(x – c). 

(ii) When is the displacement of the particle zero for the first time? 
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(i)          x  = 5 + 6 cos 2t + 8 sin 2t 

         
.

x  = –12 sin 2t + 16 cos 2t 

         
..

x  = –24 cos 2t – 32 sin 2t 

   = –4(6 cos 2t + 8 sin 2t) 

   = –4(x – 5) 

   of the form 
..

x  = –n2(x – c) 

 

(ii) Write 6 cos 2t + 8 sin 2t = R cos (2t – ) 

 Now, R = 22 86   = 10 

        6 cos 2t + 8 sin 2t  = 10 cos (2t – ) 
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  x = 5 + 6 cos 2t + 8 sin 2t = 0 
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          t  = 1.51 (2 dec pl) 

  after 1.51 seconds 
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