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1

The focus and directrix of a parabola with
equation y*> = 4ax, are (a, 0) and
x+a =0 respectively.

Focus (5, 0) and equation x+5=0
Soa=5and y* =4(5)x

Hence parabola has directrix y* = 20x
Focus (8, 0) and directrix x+8=0

So a=8 and y* =4(8)x

Hence parabola has equation y* =32x

Focus (1, 0) and directrix x =—1 giving
x+1=0

So a=1land y* =4(1)x

Hence parabola has equation y* =4x

Focus (%,Oj and directrix x = —% giving
x+§=0
2

So a=> and y° :4(§Jx
2 2

Hence parabola has equation y* = 6x

Focus (% , 0] and directrix x + g =0

>

So azﬁ and y* =4| — |x
2 2
Hence parabola has equation y* = 2\3x

The focus and directrix of a parabola with
equation y*> =4ax, and (a,0) and
x+a =0 respectively.

y* =12x. So 4a =12, gives a:%:.%

So the focus has coordinates (3, 0) and the
directrix has equation x+3=0

2 b y’ =20x

So 4a =20, gives az?zS

So the focus has coordinates (5, 0) and the
directrix has equation x+5=0

y* =10x
So 4a =10, gives a :?:

N | i

So the focus has coordinates (%,OJ and

the directrix has equation x +§ =0

y' = 43x
So 4a =43, gives

=B

So the focus has coordinates (\/3 , 0) and
the directrix has equation x + J3=0

¥ =/2x

So 4a:x/§,gives a :g

So the focus has coordinates (%,OJ and

the directrix has equation x + 72 =0

Yy = 5V2x

So 4a = Sﬁ,gives a= ¥

So the focus has coordinates (%,OJ
and the directrix has equation

52
)C+T:0
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3 a The curve with general point (6t2,12t) Challenge
has parametric equations x = 617,y =12¢ 1 b Consider a general point P(x,y ) on
the parabola.
The general parabola has parametric
; 2 YA
equations x =at”, y =2at
\? ;
Comparing the two sets of equations, you
see that a =6
P(x,y)
Therefore the focus is at point S(6,0) and
the equation of the parabola is y* =4ax 19) 3 X e

or y* =24x

By the focus-directrix property,
b The curve with general point PS = PX.

(3\/51‘2,6\/51‘) has parametric equations

xX= 3\/§t2,y = 63/21

Therefore
(PS) =(PX)’

The general parabola has parametric Pythagoras” theorem gives:

2 2
equations x = at’, y = 2at (x=3)+(3-») =)’

_ e (x=3) =»"-(3-»)
ion
ic;n;g::12g:t3f/%wo sets of equations, you (x B 3)2 _ y2 B (9 + y2 B 6y)
(x=3)"=6y-9
Therefore the focus is at point .S (3\/5 ,0)
and the equation of the parabola is
y* =4ax, or y* =124/2x

The equation of the parabola is
therefore (x - 3)2 =6y-9

Challenge
1 a Aparabola y* =4ax has focus S(a,0)

and directrix x = —a
Therefore, a parabola x* = 4ay has focus

S(0,a) and directrix y =—a
Therefore a =4 and the parabola has
equation x> =16y
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Challenge Challenge
1 ¢ Consider a general point P(x, ) on the 2 C is aparabola of the form y* = 4ax,
parabola. rotated through an angle % anticlockwise
7 about the origin.

The distance between the origin and (2,2) is

2\2

=Y

0
The transformation matrix required is
T 1 T - _ L
COS, —Sin |2 NG
By the focus-directrix property, PS = PX. [sin% cos% j {f * J
Therefore Applvi . .
pplying this to a general point on the

(PS)" =(Px) parabola (2\/§t2,4\/5t) :
(8—x)2 +y° =(x—2)2

¥ —16x+64+y> =x>—4x+4 [ﬁ _fJ{zﬁtZJ_[ztz_Mj
1 -

' =12x-60 * 5 a2t 217 + 4t
lele_elqzuatlogz) of the parabola is therefore Now:
yo=lex- x+y=(200—41)+ (20 +41) =47
Also:
1 2_ 1 2 2 2
E(X—y) —E(2t —4t—(2t +4t))
_1 2
=1¢(-81)
64t
16
=47

Therefore the Cartesian equation for C is

given by x+y = %(x—y)2
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