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

2.3.1 Solutionsto 2.1 Teaching Video Example

Rearrange the equation of the quadratic,
y = X2 — 13
2 _
X" =y+ 13

Then substitute this in place of tki2in the equation of the circle,

(x®) +y* = 25
(y+13) + V% = 25
YV —y-12=0

(y+4)(y-3)=20
Either y+4 =0 or y-3=0
y=-4 or y=3

Back with the equation for the quadratic,
X2 = y + 13
square root both sides
x =*\y+13
Sowheny = -4, x=*v-4+13 = x = %3

Andwheny =3 x=+*y3+ 13 = x = *4

The four points of intersection are,
(_33 _4)’ (3’ _4)3 (_4’ 3) and (41 3)



2.3.2 Solutionsto 2.2 Exercise
Answer 1

Rearrange the equation of the quadratic,

B X2 — 37
- 7
7y:x2—37
x2:7y+37

Then substitute this in place of thiein the equation of the circle,
(x2) + y2 =25
(7y + 37) +y% = 25
y2 +7y+12=0
(y+4)(y+3)=20
Either y+4 =0 or y+3=0
y=-4 or y=-3

Back with the equation for the quadratic,
X = 7y + 37
square root both sides
X = +/7y + 37

Sowheny = -4, x = +/7x (-4) +37 = x = +*3

Andwheny = -3, x = +/7x(-3) +37 = x = +4

The four points of intersection are,
(_3’ _4)a (3’ _4)’ (_45 _3) and (43 _3)



Answer 2

Rearrange the equation of the quadratic,

X -4
-8
8y = X2 — 41
x2:8y+41

Then substitute this in place of tkiein the equation of the circle,
(xz) + y2 =25
(8y + 41) + y* = 25
V> + 8y + 16 = 0
(y+4)(y+4)=0
Either y+4=0 or y+4=0
y=-4

Back with the equation for the quadratic,
X2 = 8y + 41
square root both sides
X = +By + 4l

Sowheny = -4, x =+,/8x (-4) +41 = x = +3

The two points of intersection are,
(_3’ _4)’ (3a _4)



Answer 3

(1) Rearrange the equation of the quadratic,
y - x2 — 40
8
8y = X2 — 40
X2 = 8y + 40

Then substitute this in place of tkigin the equation of the circle,
(xz) + y2 = 25
(8y + 40) + y* = 25
V' + 8y +15=0
(y+3)(y+5)=0
Either y+3 =0 or y+5=0
y=-3 or y=-5

Back with the equation for the quadratic,
X = 8y + 40
square root both sides
X = =8 + 40

Sowheny = -3, x=+,/8x (-3)+40 = x = £4

Andwheny = -5 x = +,/8x (-5 +40 = x =0

The three points of intersection are,
(-4,-3), (4-3) and (0, -5)

(1) Sophia's idea cannot be made to work.
The maximum possible number of points of intersection is four.
( Could be proved using The Fundamental Theorem of Algebra)



Answer 4

Rearrange the equation of the quadratic,

y=x2+5

2

X y—-5

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

(x®) +y* =25

(y—5)+y =25
y2+y—30:
(y+6)(y-5) =

Either y+ 6 =0 or y-5=20
y=-6 or y=25

Back with the equation for the quadratic,
X2 = y-5
square root both sides
X =%4y-5
Sowheny = -6, x = +./(-=6) - 5 = x = No real solutions
Andwheny =5 x=*v/5-5 = x =0

The only points of intersection is,
(0, 5)
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