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1 y’=3xand y=2x-3 3 »*=10x and y=x-20

Substituting for y gives:
(2x-3)" =3x
4x* —12x+9 =3x
4x* —15x+9=0
(4x—3)(x—3):0

x:i orx=3
4

When x:%, y:—% and whenx=3,y=3

Therefore the points P and Q are (%,—%)

and (3, 3)

y*=32x and y=x+6
Substituting for y gives:
(x+6) =32x

x* +12x+36 =32x

x*—20x+36=0
(x—Z)(x—lS)zO
x=2orx=18
When x=2, y=8 and when x=18, y=24

Therefore the points 4 and B are (2,8) and
(18.24)
4B = J(18—2) +(24-8)’

~Ji6’ +16>

—2x16

=16v2

Substituting for y gives:
(x—20)" =10x

x> —40x+400 =10x

x> —50x+400=0
(x—lO)(x—40):O
x=10 orx =40
When x = 10, y = —10 and when x = 40,
y=20
Therefore the points 4 and B are (10 ,—10)

and (40,20)
The midpoint of 4B is:
u :(10+40’—10+20j
2 2
=(25,5)

a x=602, y=12=t=-"
12

Substituting ¢ = % into x = 6¢° gives:

2
x= 6(1)
12

_6y"
144
y2 =24x

b The general equation of a parabola is
y* = 4ax with focus at (a, 0)
and directrix atx + a =0
Since y* =24x, a = 6, the focus is at
(6, 0) and the directrix isatx + 6 =0

ALJ,
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4 d 9 units
" 5 a y’ =4ax and (%tz,gtj is a general

e The coordinates of P are (x, N 24x) point on the curve
Ty Substituting (%tz,gtj into y* = 4ax

gives:

Therefore the Cartesian equation of the
curve is y° =5x

Since SP =9,
; > b When y =35, x =5, therefore P has
\/(x—6) +(\/24x —0) =9 coordinates (5, 5)
x> —12x+36+24x =81 5
o 10rd5—0 ¢ When y’ =5x the directrix is at X+ = 0
(x=3)(x+15)=0 Therefore Q has coordinates (_£’3j
x=3orx=-15 4

x # —15 therefore the coordinates of P are

(3,6\/5) d The %/ra(iiint of the line / is:
and by symmetry the coordinates of Q are m="-2—
(3 —6\/5) XQ - XP
’ _3-5
so PO has length 1242 5 5
1 4
f Area of triangle POS =—x 1242 x3 _ 8
2 25
=18V2 Finding the equation of / using

y—y =m(x—x) with m=2£5 at the

point (5, 5) gives:

8
-5=—(x-5
d 25(x )
8x—25y+85=0
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6 a ) =4x 7 a y =12x
The general equation of a parabola is YA P
7 = dax with focus at (a, 0) 0
and directrix atx + a =0 7
Therefore for C, a = 1 and the focus, S, is 12
at (1, 0) R
b When y = 4, x = 4, therefore P has Rl O\ s X
coordinates (4, 4)
¢ The gradient of the line / is:
=20 r )2 =12x
Xy = Xp
0—4 The general equation of a parabola is
14 y* =4ax with focus at (a, 0)
4 and directrix atx +a =0
= 3 Therefore for C, a = 3, the focus is at

(3, 0) and the directrix isatx + 3 =10

Finding the equation of / using So S has coordinates (3, 0) and R has

: 4 .
y—y =m(x—x) with m= 3 at the coordinates (—3, 0)
point (1, 0) gives: b For all points on a parabola, the distance
y-0= i( — 1) from the focus is equal to the distance

from the directrix.

4x-3y—-4=0 Therefore, SP = QP =12
Thus x+3=12

d The line 4x—3y—4=0 meets y* =4x x=9
Rearranging gives4x =3y +4 and Whenx =9, y= 6+/3 so P has
substituting into y* = 4x gives: coordinates (9, 63 ) and Q has
2
()’) =3y+4 coordinates (—3, 6\/5)
¥ =3y—-4=0
(y-4H(y+1)=0 ¢ The area of a trapezium is given by:
y=dory=-1 A:%(a+b)h
1
When y=-1, x=—, therefore O has 1
. 4 APQRS 25(6"'12)(6\/5)
coordinates [Z’ —1] _s4 \/g

e O has coordinates [%,—1) and the

directrix lies at x = —1
Therefore the distance from the directrix

. 5
toQ1s —
Q 4
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8 a P(16,8)and O(4, b) lie on )* = 4ax

Since (16, 8) lies on y* = 4ax
8% = 4(16)a
a=1
So the parabola is y* = 4x
and since (4, b) lies on )? = 4x
b’ =16
b=14
Since b <0, b = —4 and Q has coordinates
(4, =4)
P and Q lie on the line / so the gradient of
[1s:
_ Yo~ )p
- Xy = Xp
_—4-8
T 4-16
=1
Finding the equation of / using
y—y =m(x—x)withm=1and (4, —4)

gives:
y+4:1(x—4)
y=x-8

To find the midpoint of PQ use:
[xp +Xx, yP+yQ]

2 72
So R has coordinates
(16 +4 8—-4

4 5 j:(lo,z)

Since n 1s perpendicular to / it has a
gradient of —1

Finding the equation of n using

y—y =m(x—x)withm=-1and (10, 2)

gives:
y—2:—1(x—10)
y=—x+12
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8 e Theline y =—-x+12 meets the parabola at

two points.
Substituting y = —x+12 into y* = 4x
gives:
(—x+12)" =4x
x> —24x+144 = 4x
X —28x+144=0
_28:+(-28) —4(1)(144)
o 2(1)

_ 28++/208

2
x=14+213
Sol=14and u =2




