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Revision questions

26. Find the equation of the parabola with vertex
(5, —4) that passes through the point (1. 4).

27. Find the equation of the locus of a point that
moves so that the ratio of PA to PB is 3:2, where
A= (2,7hand B = (-3,-9).

28. Find the equation of the parabola with focus
(0, —8) and directrix y = 8.

29. Find the equation of the tangent to the curve
X == 4y
at the point where x = 2. Find the coordinates of
the point where this tangent cuts the directrix.

30. Find the centre and radius of the circle whose
equation is .
X -10x+y +12y-3=0

31. Describe the locus of a point moving so that it is
always 2 units from the x-axis.

32. For the parabola y* = —20x find:
(a) the coordinates of the focus
(b) the equation of the directrix
(c) the equation of the axis.

33. Find the equation of the locus of a point moving so
that it is equidistant from the x-axis and the point
(=2,-3)

34. For the parabola x> + 4x + 8y = 0 find:

(a) the coordinates of the vertex '
(b) the coordinates of the focus
(c) the equation of the directrix.

35. Find the locus of the point moving such that it is

always 9 units from the point (=6, 5).

Challenge questions

36. Show that the line x +
thé parabola
x = 4y
Find its point of contact P with the parabola and
find the equation of the line PF where F is the
focus.
37. The points A(2, —2) and B(~4, —8) lie on the
parabola
X ==
The normals at A and B meet at point C. Find the
equations of the normals and the coordinates of C.

38. Sketch the region
L+ -4 -5<0
39. Find the equations of the tangents to the parabola
x> = 8y
at points A(—4, 2) and B(8, 8). Find Q, the point
of intersection of these tangents. Find the midpoint
M of AB and show that the line MQ is parallel to
the axis of the parabola.

40. Find the equation of the locus of a point
P(x, y) given that PA is perpendicular to PB where
A= (3,2andB = (-5, 1).

41. Find the coordinates of the focus and the equation
of the directrix for the parabola

y = x* — 4x + 5.

y + 1 = 0is a tangent to

42. Find the equation of the locus of a point that is
equidistant from the lines L, 3x — 4y + 1 = 0, and
M,3x -4y -5=0.

43. Find the equation of the tangent to the curve
(x — 3)° = 16y at the point where x = 3.

44. (a) Find the equation of the circle with diameter

AB where A = (0, 6) and B = (4, -2).

(b) Show that this circle is the equation of the
locus of point P (x, y) moving so that PA is
perpendicular to PB.

45. A satellite dish is 1.5 m wide and 530 mm deep.
Find the position of the focus from the vertex, to
the nearest mm.

] 1.5m {
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26. The general parabola has equation:
{(x — hy = 4a(y - k)
where vertex = (k, k) and focal length = a.
(x — 5) = da(y + 4)
Substitute (1, 4) into the equation:
(1 — 5 = 4a(4 + 4)

16 = 324
l=a
So (x = 5F = 43 + 4)
- 10x + 25 =20 + 4)
. =2y + 8
X~ 1x-2p+17=0

27. Hinz: 4PA? = 9PB’
5% + 70x + 5" + 128y + 13 =0
28. Focus = (0, —a) = (0,-8)
Directrix: y = a = 8

Equatxon is of the form x* = —4ay wherea = 8.
So x = —4(8)y
x = —-3'7},:

29.x+y-1=0,01

30.% — 10x +y' + 12y =3
Completmg the square 3
3+ 25+ 36 .

x* - 10x + 25 + +I2y+36=
(x - 57 + (v + 6) = 64
Circle, centre (5, —6) and radius 8.
31.Linesy = = 2
32. Equation is of the form ), = —4axwherea = 5 |
(a) Focus = (-a,0) = (-5,0) T
(b) Directrix: x = a
X = 5 !
(c) Axis: y = 0 !
33.x° +4x + 6y + 13 =0
34. .)»2 + 4X = —8y
2+4X+4=—8y+4
(a) Vertex = (-2, H
(byda = 8
=2

Count down 2 units to the focus:
Focus = (-2, — j)

(c) Count up 2 units:

y = 2—

Directrix:
35. (x + 6 + (v - 5 = 8l
orx-—l'?x-rv-l()v—20=0

Challenge questions
36. Solve s1mu1taneous equations:
X =4y (1)
X+ yt 1=0 2)
(2 y=-x-1 3
Substitute (3) into (1): _
X = 4-x-1
= —4x — 4
0
0
-2

X+ 4x + 4
(x +2)
X

nonon

x=-2
>, Line is a tangent.

Substitutc x = -2m 3

y=-(-2-1
So P . D
Now 4a

~a
F

T T I |

1
(-2
4
1
(0,09 =01
b7 |

focus
F(,1)

P(2,1) \>

o X

and is parallel to the x-axis.
. It has equation y = L.

37.x -2y -6=0x+4 +36 =0
C=(8-7)

38.x + y - 4y =5 !
VZTL3—41 +4=5+4
X —-(y—”)‘=9 ,
Circle with centre (0, 2) and radius 3. i
For C+y—dp-5<0

»hoose any point inside, say (0, 2):

0* + 2‘-4(’))——3<0 ’
-9<0

~. Region is inside the circle.

(true)

From the graph, line PF passes through the focus I

There is only one point of intersection, when,
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39.At Aix +y +2=20
AtB:2x -y -8=10
Q=2 -4H9M=1(Q29)

MQ has equation x = 2, which is a line parallel to

= 0 (axis of the parabola).

40. PA has gradient m; = 2N
X2 — X
_r=2
T x -3
. 1
PB has gradient m; = o
For 1 lines, mym, = —1
. y-2 y-1
that is, -3 X — T = —1

oy -2 +2
x2+5x7—3x——15=_
y -3y +2
eany et
- + 2x — 15)

yi-3y+2
-vc - 2x + 15

il ll l|

X 1—7x+v -3y - 13

41. Focus = (2, 1)
Directrix: y = %

42, Let P = (x, y) be the moving point.
_lax + by + ¢
a+ b
Distance P to L:
|3x - 4V + 1[
V3 o+ (-4

_bx—4y1—ll

5
Distance P to M:
J= [3x - 4y - fi
\—/3‘ + (—4)
13x — 4y — 5|

b

For P to be equidistant from L and M:

3x — 4y — 1| {3x — 4y — 5|
5 - 5
thatis, |[3x — 4y — 1] = {3x — 4y — Jl
H3x-4y-1=3x—-4 -5
-1 = =5

. no solution.

(i) 3x —dy — 1 = -(Cx -4y - 3)

=-3x+4y +35
6x— 8 —6=10
3x—-4y—-3=0

43.x—4y—4=0

44. (a) Centre: midpoint of AB
_{0+46+ (=2
P= ( 2 2 )
=22
Radius = %diametexj AB.
AB = V(x, - x) + 00— »)°
=V@ -0+ (-2-6)°
= /16 + 64

B

x /16 X /5
x 4+/5

5

i
PO N} N

|
(W)

Equation:
(x*a)T(y—b)=r ,
(-Y—Z)’f(J’*2)=(2 5)
2 —4x+ 4+ — 4y +4=4X5
x—-4x+v2-4$"“8‘20=0
Yodx+y -4y -12=0
. y—6
(b) PAhasm, =7 -
y+ 2
PBhasm, =
x - 4
For L lines, mym; = —1
y—56 v+2____1
CrTo0 x-4
V-6 12
x- — 4x ,
y - 4y — 12 = —(x" — 4%)
- —x~ + 4x

oo

Xt - 4x +y - 4y - 12
45. 265 mm




