1. Sketch the curve represented by each of the following equations.

(@) y=8 () »¥+12x=0

(c) 2y*=9% @ 3y’+8x=0
Find fﬂe vertex of each of the following parabolas and sketch its curve.
(a y=4x-3) ® G+2P=2x-1)
() y¥*-2y=8x+7 d) y=6y+x-5
Find, in Cartesian form, of each of the following parametric equations.
() x=20y=4t ®) x=%t2,y=3t
© x=3p%y=6p @ x=3fy= £
Obtain the ﬁarametric equations for each of the following curves.
(@ y*=6x .. (B ¥y¥=9x
() 2(y-1)=15x @ 3y*=8(x-1)

(e) y-1Y=16(x-2)

Find the equations of the tangents and normals for each of the following parabolas at the given
points.

@ y =854 () y*=12x; (3, 6)
© =105 (-5 @ = 6ax 3a 30

;6. The points (1, 6) and (81, —54) lie on the parabola y? = 36x. Find the equation of the tangents
~ to the parabola at these points, and hence show that the tangents are perpendicular to each
other. Find the point of intersection of the tangents.

7. Find the equations of the tangent and normal to the parabola y* = 4x at the point (£, 2¢). If P
is the point with ¢ = /2, find the coordinates of the point Q where the normal at the point P
meets the parabola again. If O is the origin, show that OP is perpendicular to OQ.

’:]‘f8. If PQ is a chord which is a normal at the point (a, 2a), which lies on the parabola y* = 4ax,
find the length of PQ. Find also the area of the triangle formed by the chord and the tangents
at P and Q. ' '

9. The line y —2x + 4a = 0 intersects the parabola y* = 4ax at the point P(ap?, 2ap) and the point
O(aq?, 2aq). Find the value of p + ¢ and pg. Hence, find the coordinates of the mid-point of
PQ. .

10. P(ap? 2ap) and Q(aq?, 2aq) are two points on the parabola y? = 4ax and the line PQ passes
through the point (a, 0). Show that if the tangents at P and Q meet at T, the locus of T'is a
straight line and find its equation.

11. If the normal at P(ap?, 2ap) to the parabold y? = 4ax meets the curve again at O(aq?, 2aq),
prove that p? + pg + 2 = 0. Prove that the equation of the locus of the point of intersection of
the tangents at P and Q to the parabola is y*(x + 2a) + 4a® = 0.

:12. The line y = mx + c intersects the parabola y* = 4ax at the points P and Q. Show that the '
coordinates of the mid-point of PQ is (Z@:_ZLH_C, 2a,
m m

kIf this mid—point is M, find the locus of M when m varies and ¢ = 1.
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Exercise 5.7
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(&) x=2(2 +1), y=8t+1

3 y=x+2, y+x=06

b) y=x+3 y+x=9

o) 2y+2%x+5=0; 2y=2x-15
(d) 2y=2x+3a; 2y+2x=92
y=3x+3,3y+x+81=0 (-9, -24)

Sly=x+ B key=0+2

(8, —42)

824, 324
p+q=1, pg=-2
(34

X=-a
2ax=yt-y



