3.4 Answers
GCSE and Preparatory A-Level Mathematics
Conic Sections (Simultaneous Equations 1 V)

3.4.1 Solution to 3.2 Teaching Video Example

Square both sides of the equation of the hyperbola,

12 144
e

Then substitute this in place of m?ein the equation for the circle,

2 [ 144
X +(_X2

| = 40
Multiply through byx2
x2><x2+x—2><(ﬂ)=x2x40
1 X2

x* + 144 = 405
x* — 405%% + 144 = 0
letz = X = 7 = x*

7 - 40z + 144 = 0
(z-4)(z-36) =0
Either z-4=0 or z-36=0
z=4 or z= 36

. X2 =4dorx = 36

X =2 0or X =6

Use the equation for the hyperbola to getytipart of the points,
12

Y=

The four points of intersection are,
(_23 _6)a (27 6)’ (_69 _2) and (6’ 2)



3.4.2 Solution to 3.3 Exercise

Answer 1
Square both sides of the equation of the hyperbola,

12 144
e

Then substitute this in place of tb?ein the equation for the circle,

x2+(1;;4): 25
X

Multiply through byx2

2

X 144

x2><x2+—><(—2)—x2><25
1 X

x* + 144 = 25%°
x* - 25x% + 144 = 0
letz=x = 2 = x*

7 - 25 + 144 = 0
(z-9)(z-16) =0
Either z—9=0 or z-16=0
z=9 or z= 16

X =9o0rx = 16

X==x3 or X ==*4

Use the equation for the hyperbola to getytipart of the points,
12
X

The four points of intersection are,
(_33 _4)’ (3’ 4)a (_4, _3) and (43 3)



Answer 2
Square both sides of the equation of the hyperbola,

9 81
Y—7=>y2—7

Then substitute this in place of ty?ein the equation for the circle,

X% + (8—21) = 18
X

Multiply through byx2

2 2 X2 ( 81

X" X X° 4+ — X —2):x2><18
1 X

x* + 81 = 18x%°
x* — 18x% + 81 = 0
Letz=x2:>zz=x4

Z_18&+81=0

(z-9)(z-9)=0
z-9=0

z=9

X =9

X ==3

Use the equation for the hyperbola to getytipart of the points,

9

y:;

The two points of intersection are,
(-3,-3), (3 3)

Oscar has succeeded in his mission !



Answer 3
Square both sides of the equation of the hyperbola,

_ V7 _ 7
St A

Then substitute this in place of tti?ein the equation for the circle,

2 7
2+ ()-8

Multiply through byx?
2
2 2 X (7) 2
XXX+ — X|—5]=x"%x8
1 X2
x4+7=8x2
x4—8x2+7=0
Letz:x2:>22:x4
22—82+7:0
(z-1)(z-7)=20
Either z—-1 =0 or z-7=0
. x2:10rx2:

X=+1o0r x =+V7

z=1 or z=7
7

Use the equation for the hyperbola to getytipart of the points,
VT

X

The four points of intersection are,

(-1, -v7),(LvV7),(-v7,-1) and (V7, 1)



Answer 4
Square both sides of the equation of the hyperbola,

4 16
Y—7=>y2—7

Then substitute this in place of ty?ein the equation for the circle,

X% + (1—5) = 10
X

Multiply through byx2

2

1

x2xx2+x—x(—g):x2x10
1 X

¥+ 16 = 10%°

X}~ 10x% + 16 = 0

Letz=x2:>zz=x4

Z_-10z+ 16 = 0
(z-2)(z-8)=0
Either z—-2 =0 or z-8=0

Zz= 2 or z= 8

x2:20rx2:8

X =+vV2 or x = +\/8 Notev/ 8 = 2V 2

Use the equation for the hyperbola to getytipart of the points,

4

y=;

The four points of intersection are,

(-v2,-2v2),(V2, 2v2),(-2v2,-v2) and (232, V2)
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