P5 — COORDINATE SYSTEMS

Question:

2 2

An ellipse has equation %+ y

Pl 1, where a and b are positive constants and a > b.

(a) Find an equation of the tangent at the point P(a cost, b sint).

(b) Find an equation of the normal at the point P(a cost, b sint).

The normal at P meets the x-axis at the point Q. The tangent at P meets the y-axis at the point R.

(c) Find, interms of a, b and t, the coordinates of M, the mid-point of QR.
Giventhat 0<t <g,

2 2
(d) Show that, ast varies, the locus of M has equation (%} +(2£j =1.
a - y

[Edexcel]

Solution:

@ Zcost+%sint=1

a

(b)  axsint-bycost = (a2 - bz)cost sint

(© AtQ,y=0s0: axsint=(a’~b?)costsint = ax=(a’>-b?)cost

b2
= X= [a——jcost
a

AtR, x=0s0: Xsintzl = y:L:bcosect
b sint

2
So M has coordinates: (% cost [a - b—J 3 bcosectj :
a

b? a’ -b? 2ax
d x=1| a—— |cost =< cost — 2ax=|a’-b%|cost = cost=
@ [ a] 2 [ - (o -1?) oo
y =3bcosect = b = 2sint -1 = sintzﬂ
2sint b y 2y

But: cos’t+sin’t =1

2 2
We can therefore write: (%} N =1
a“-b 2y
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