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Review Topic : Parabola x* = 4ay
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P(2ap, ap®) is a point

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

g %+ py=2ap+ap®

0
(b) Find the equation of SN,
(c) Findthe co-ordinates (X, Y) of the point N.

(d) Show that the locus of N is the parabola ¥ =a(y- a)

on the parabola x* = 4ay.
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2'

“Two perpendicular lines x=my and y=-mx are drawn

through the origin O to mest the parabola x? = 4ay in the

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

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

the line y=—4a.
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Two perpendicular
chords through the
focus S(0, &) of the
parabola x® = 4ay
meet the directrix in R
and M respectively,
P(2ap, ap®) and
Q(2aq, aq?} 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 ).

(b) Show that the equationé. of the focal cho'rds.R-S'%a.nd_]MS are y a= px and y=qx +d
- “respectively. ‘
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(c) Hence, show that pg =—1.

~(d) Show that the coordinates of T'is (a(p +q),—4).

(¢) Show that T is also the midpoint of MR.




(a)

Solve x=my and x% = 4y
to find the coordinates of A

oomiyt = 4ay

y(m2y~4a)=0
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Using the given diagram: AtA y#0, y= 4a 3. (a) y=px-ap® - (1)
- 8(0, @), P(Zap, apz} . . m? y=gx - e e (2)
a 4a
: X=mi—~—a=—
(8) The normal at P ;S mé m (b) The gradient of line (1}
%+ py = 2ap +ap” da 4o is m = p. The focal chord
(Theory) A (‘"‘?v .nTJ parallel to (1) is .
(b) SN . the normal. : Sol , . ¥y—G=pLory=pi+a,
Gradient of SN isp. _ olvey=—mx and x* =4ay ; Similarly the other focal
_ The equation of SNis - to.ﬁnd the coordinates of B, | chordisy=gx +a.
y-a=px Bis (" dam, 4‘1""2’) {¢) The chords are
. y=prta | : g perpendicular to each
© Solve | &) Fromx®=4ay,y= x other. Using mymg =1,
e W . 4o with m, = p, my =q, we
y=n o §_y_=_x_ ! have pg=—1,
and h de 2q
%+ py=2ap+ap® ... (2) m, = gradient of the g (d) Solving (1) and (2):
to find N(X, 7). | tangent at A Subtraet (1)~ (2), then: 3
Put y=px+a into (2) , “m _EE‘_,_I_=£ | O—x(p‘q‘) (p q) ‘
£+ p{p-+) | "m 2 m | p#gq, divide byp—g.
e g, | my = gradient of the J' x=a(p+q)
=2ap+op” f tangent at B [ Then ) '
2Y 2 Ty ; b y= pap+aq-ap
x(1+p ) ap(1+p ) i My =-—4am .';1_-_=_.'2m = apq
x=0p | " The tag ' tzat'A L ~ Tis (ap+aq, apqg)
Then y=px+a | are: rasiir::: al and B Butpg=-1
| : ively : . e
— 2 ] s Tis(ap+ag,—a
o omalwd) a2, 4] Tleprea=el
. Nis (ap, a(1+ pz)) ‘ m* m\" m) | {e) y=px+a 2 '
. ! ‘ . -2a
(d) To find the locus of N, | and ‘ 2 AbR, y=~-g, 80X =
eliminate the parameter J y—4am® = -2m(x +4am) o P
D. ) _ f " o Rig|——, ~q
X=ap, Y=a+ap® ! ie. mfy=2mx-da ... (1):= ( D J 7
o X?=a2pt=g- apz. 1 and o Similarly M is i
Butap2=Y—~a | y=—2mx—4am® ... (2)| . [29‘.9.,_“]
o X% =Y - a) ] Adding : Thq . fRM
. e mid - peint o is,
oo B ootV || )l R e
a parabolax® =a(y-a), - _
vertex (0, a), focal | y=-40 X= .%[...?‘E_ 29_}
length %, concave up. Hence the tangent at A p g
2, : and B intersect on the = _a[.l__,. lJ
liney = ~4aq. P q
[Students note that it is X m e T ofp + q),, pg=-1 "
not necessary to find the X P
% - coordinate,] =0(p+q)
Y=4{~a-a)=-a

~ Nis (ap + ag, —a)

N and T have the same
coordinates, hence T is
the mid - point of RM,




