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b 

The point P(2ap, ap2) lies on the 

parabola x2 = 4ay. The tangent to the 

parabola at P meets the x-axis at  

T(ap, 0). The normal to the tangent at 

P meets the y-axis at N(0, 2a + ap2).  

The point G divides NT externally in the 

ratio 2:1. 

(i) Show that the coordinates of  

 G are (2ap, –2a – ap2). 

(ii) Show that G lies on a parabola 

 with the same directrix and focal 

 length as the original parabola.  
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(i) N(0, 2a + ap2) and T(ap, 0); 2: –1 
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(ii)  x2 = 4ay:  

 focal length = a, directrix: y = –a 

      For G: x = 2ap  p = 
a

x

2
 

        Subs in y  = –2a – ap2: 

 = –2a – a(
a

x

2
)2 

 = –2a – 
a

x

4

2

 

                 4ay = –8a2 – x2 

                   x2 = –4ay – 8a2 

                   x2 = –4a(y + 2a) 

 focal length = a, vertex (0, –2a)    

    and directrix: y = –a  

 

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