
Quadratic Simultaneous 
Equations
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Given a circle and a line, we may wish 
to find the point(s) at which the circle 
and line intersect.
How could we do this algebraically?

STEP 1: Rearrange linear equation to 
make x or y the subject.

𝑥 = 𝑦 + 2

STEP 2: Substitute into quadratic and 
solve.

𝑦 + 2 ! + 𝑦! = 100
𝑦! + 4𝑦 + 4 + 𝑦! = 100
2𝑦! + 4𝑦 − 96 = 0
𝑦! + 2𝑦 − 48 = 0
𝑦 + 8 𝑦 − 6 = 0
𝑦 = −8, 𝑦 = 6

STEP 3: Use an equation (e.g from Step 1) 
to find the values of the other variable.
When 𝒚 = −𝟖, 𝒙 = −𝟖 + 𝟐 = −𝟔
When 𝒚 = 𝟔, 𝒙 = 𝟔 + 𝟐 = 𝟖
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Another Example

𝑥! + 𝑦! = 17
𝑥 + 2𝑦 = 2

𝒙 = 𝟐 − 𝟐𝒚
𝟐 − 𝟐𝒚 𝟐 + 𝒚𝟐 = 𝟏𝟕
𝟒 − 𝟖𝒚 + 𝟒𝒚𝟐 + 𝒚𝟐 = 𝟏𝟕
𝟓𝒚𝟐 − 𝟖𝒚 − 𝟏𝟑 = 𝟎
𝟓𝒚 − 𝟏𝟑 𝒚 + 𝟏 = 𝟎

𝒚 =
𝟏𝟑
𝟓
𝒐𝒓 𝒚 = −𝟏

If 𝒚 = 𝟏𝟑
𝟓
, 𝒙 = 𝟐 − 𝟐 𝟏𝟑

𝟓
= − 𝟏𝟔

𝟓
If 𝒚 = −𝟏, 𝒙 = 𝟐 − 𝟐 −𝟏 = 𝟒

?

Step 1: Rearrange linear 
equation to make 𝑥 or 𝑦
the subject. 

Step 2: Substitute into 
quadratic equation and 
solve.

Step 3: Use an equation 
(e.g from Step 1) to find 
the values of the other 
variable.



𝑦 = 𝑥! − 3𝑥 + 4
𝑦 = 𝑥 + 1

𝒙 + 𝟏 = 𝒙𝟐 − 𝟑𝒙 + 𝟒
𝒙𝟐 − 𝟒𝒙 + 𝟑 = 𝟎
𝒙 − 𝟏 𝒙 − 𝟑 = 𝟎
𝒙 = 𝟏, 𝒙 = 𝟑

𝒚 = 𝟐, 𝒚 = 𝟒

Solve the following, giving your 
solutions correct to 3 significant 
figures.

𝑥! + 𝑦! = 7
2𝑥 + 𝑦 = 1

𝒚 = 𝟏 − 𝟐𝒙
𝒙𝟐 + 𝟏 − 𝟐𝒙 𝟐 = 𝟕
𝒙𝟐 + 𝟏 − 𝟒𝒙 + 𝟒𝒙𝟐 = 𝟕
𝟓𝒙𝟐 − 𝟒𝒙 − 𝟔 = 𝟎
𝒂 = 𝟓, 𝒃 = −𝟒, 𝒄 = −𝟔

𝒙 =
𝟒 ± −𝟒 𝟐 − (𝟒×𝟓×−𝟔)

𝟏𝟎
𝒙 = −𝟎. 𝟕𝟔𝟔 𝒐𝒓 𝒙 = 𝟏. 𝟓𝟕

𝒚 = 𝟐. 𝟓𝟑 𝒐𝒓 𝒚 = −𝟐. 𝟏𝟑

I personally like using arrows 
because it makes clear which value 
of 𝑦 corresponds to which 𝑥.
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If 𝑎𝑥" + 𝑏𝑥 + 𝑐 = 0

𝑥 =
−𝑏 ± 𝑏" − 4𝑎𝑐

2𝑎



Exercises
Solve 𝑥 = 2𝑦,

𝑥! − 𝑦! + 𝑥𝑦 = 20
C DSolve 𝑦 = 𝑥 + 2, 𝑦! = 4𝑥 + 5



Exercises
The lines with equations 𝑦 = 𝑥" +
4 and 𝑦 = 𝑥 + 10 intersect at the 
points 𝐴 and 𝐵. 𝑀 is the midpoint 
of 𝐴𝐵. Find the coordinates of 𝑀.

𝑨 −𝟐, 𝟖 , 𝑩 𝟑, 𝟏𝟑 ,𝑴 𝟎. 𝟓, 𝟏𝟎. 𝟓
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Exercises
Here are the equations of three lines.

𝑦 =
1
2
𝑥 + 11 𝑦 =

1
3
𝑥 + 14

𝑦 = 2𝑥 − 16
Do all three lines meet at a common point? 
Show how your decide.
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Challenge Problem
Solve the following:

𝑥I − 4𝑦 + 7 = 0
𝑦I − 6𝑧 + 14 = 0
𝑧I − 2𝑥 − 7 = 0


