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P(2ap,  ap2) is a point

on the  parabola  x2 =  4ay.

SN  is perpendicular  to

the  normal  at  P, where

S is the  focus  of the

parabola.

(a)  Show  that  the

equation  of  the

normal  at  P is

o
(b) Find  the  equation  of  SN.

(c) Find  the  co-ordinates  (X, Y)  of  the  point  N.

x +  py  =  2ap  +  apa

(d) Show that  the locus of N is the parabola  x2 =  a(y-a).
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2.  Two  perpendicular  lines  % = mJ  and  y =  -  rnx  are  drawn

through  the  origin  0  to meet  the  parabola  x2 =  4ay  in  the

points  A  and  B.

(a) Find  the  co-ordinates  of  the  points  A  and  B.

(b) Show  that  the  tangents  at  the  points  A  and  B intersect  on

theline  y=-4a.
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RTM

Two  perpendicular

chords  through  the

focus  S(0,  a) of  the

parabola  z2 =  4(zy

meet  the  directrix  in  R

and  M  respectively.

P(2ap,  ap")  and

Q(2aq,  aq2)  are  two

points  on the  parabola

such  that  the  tangents

at  P and  Q are  parallel

to the  two  chords.  '

(a) Write  down  the  equations  of  the  tangents  at P and  Q.

(b) Show  that the equations of the focal chords RS andmS are y -  a =  px  and y = qx  +a

respectively.
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(c) Hence,  show  that  pq =-1.

(d) Show  that  the coordinates  of  T is (a(p  +  q),-a).

PAGE  5

(e) Show  that  T is also the midpoint  of  AdR,
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1.  Using  the  given  diagram  :

S(O,a),  P(2ap,ap2)

(a) The  normal  at  P  is

x  + py  = 2ap  + apa
(Theory)

(b)  SN  1  the  normal.

Gradient  of  SN  is  p.

The  equation  of  SN  is

y  -  a =  px

y  =  px  + a

(c) Solve

y=px+a(D

and  '

x  + py  = 2ap  + apa ... (2)

to  find  N(X,  Y).

Put  y  = px  + a into  (2)

. . x  + p(px  + a)

= 2ap  + apa

x(l+  p2)=  ap(l+  p2)

Then  y  =  px  + a

=  a(l+  p2)

N  is  ap,  a(l+  p2)

(d) To  find  the  locus  of  N,

eliminate  the  parameter

P.

X=ap,  Y=a+ap2

.: X2 =  a2p2  =  a-ap2

Butap2=Y-a

.: X2 =a(Y-a)

Hence  the  locus  of  N  is

a parabolaz2  =a(y-a),

vertex  (0,  a), focal

length %, concave up.

2.  y

0  x'

(a)

Solve x = my and  x2 = 4ay

to find the coordinates  of  A

.: m2y2 =  4By

y(m2y-4a)=0
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3. (a)  y  =  px  -  ap2 ,,, (1)

y  =  qx  -  aq2 ... (2)

(b) The  gradient  of  line  (1)

is m =  p. The  focal  chord

parallel  to (1)  is

y  -  a =  px  or  y =  px  + a.

Similarly  the  other  focal

chord  is  y  =  qx  + a.

(c)  The  chords  are

perpendicular  to each

other.  Using mlmz  =-1,

Wlfh  7?Z1 a p, %  a q, We
have  pq  =-1.

(d)  Solving  (1)  and  (2)  :

Subtract(l)  -  (2),  then  :,

0=x(p-q)-a(p2  -q2

p  # q, divide  by  p  -  q.

x =  a(p  + q)

Then

y =  p(ap  + aq)  -  ap"

=  apq

.: T  is  (ap  + aq,  apq)

But  pq  =-1

.: T is (ap  + aq,  -a)

(e) y  =  px  + a

At  R, y =  -a,  so x =  --2a
p


