C4 Parametric Equations

The curve C has parametric equations
X = 2cost, y=x/§cosZt, 0<t<nm

where t is a parameter.

. . dy .
(a) Find an expression for d—i in terms of t.

The point P lieson C where t = %’T

Theline lis a normal to C at P.

(b) Show that an equation for L is
2x —2V3y—1=0

(c) Thelinel intersects the curve C again at the point Q.
Find the exact coordinates of Q.

You must show clearly how you obtained your answers.
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At P == 2v/3 cos T = /3, the gradient of the normal is NeD

x=2cosz?n:—1andy:\/§cos4?”: _?

The equation of the normal is y + ? = % (x+1)

Multiplying by 2+/3 gives 2\/§y +3=2x+2

2x —2V3y—1=0

Substituting x = 2 cos t and y = v/3(2 cos? t — 1) into the equation of the normal gives
4cost—6(2cos?t—1)—1=0

12cos?t —4cost—5=10

(6cost—5)(2cost—1)=0

2
cost = 0when 0 <t < m therefore cost=5, x=E and y =+v3 (ZX(E) —1) =£
6 3 6 18
. . 5 73
Q is the point (5,1—8).
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