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A particle is moving horizontally. Initially the particle is at the origin O moving with 

velocity 1 m s–1. The acceleration of the particle is given by 
..

x  = x – 1, where x is its 

displacement at time t. 

(i) Show that the velocity of the particle is given by 
.

x  = 1 – x. 

(ii) Find an expression for x as a function of t. 

(iii) Find the limiting position of the particle. 
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(i)       v2  = 2   1x  dx 

  = 2[
2

2x
– x] + c 

        v2  = x2 – 2x + c 

Substitute v = 1, x = 0: 

       12  = (0)2 – 2(0) + c 

      c = 1 

    v2  = x2 – 2x + 1 

  = (x – 1)2 

     v  =  (x – 1) 

But v = 1, x = 0:                  

     v  = –(x – 1) 

    
.

x   = 1 – x 



 

(ii)     
dt

dx
  = 1 – x dx 

  
dx

dt
  =   x1

1
 dx 

          t  = –loge(1 – x) + k 

Substitute t = 0, x = 0: 

         0 = –0 + k 

      k = 0 

      t  = –loge(1 – x) 

    loge(1 – x) = –t  

            1 – x = e–t  

        x  = 1 – e–t 

 

(iii) As t   , e–t   0 

  x  1 

The limiting position is x = 1. 

 

     

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