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12 12d Let A(0, –k) be a fixed point on the y-axis 

with k > 0. The point C(t, 0) is on the 

 x-axis. The point B(0, y) is on the y-axis so 

that ABC is right-angled with the right angle 

at C. The point P is chosen so that OBPC is a 

rectangle as shown in the diagram. 

(i) Show that P lies on the parabola 

 given parametrically by x = t and  

 y = 
k

t 2

 

(ii) Write down the coordinates of the 

 focus of the parabola in terms of k. 
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(i) As P is above C, then x = t . 

For y: using Pythagoras: 
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  ktty  =  2ky   

       y2 + t2 + t2 + k2  = y2 + 2ky + k2 

        2t2  = 2ky 

          y  = 
k

t 2

   

 

  x = t and y = 
k

t 2

 

OR,    grad BC = 
t

y
, grad AC = 

t

k
.  

       As BC   AC, then 
t

y
 × 

t

k
 = –1   y = 

k

t 2

 

  

(ii) Subs  x = t into y = 
k

t 2

  

  y = 
k

x2

 

  x2 = ky 

If a = focal length, then 4a = k 

   a = 
4

k
 

  focus (0, 
4

k
) 
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