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3.2) Quadratic simultaneous equations
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The solution(s) to an equation may be:

2𝑥 + 1 = 5A single value:

Multiple values: 𝑥ଶ + 3𝑥 + 2 = 0

An infinitely large set 
of values: 𝑥 > 3

No (real) values! 𝑥ଶ = −1

The point is that you shouldn’t think of the solution to an equation/inequality as an 
‘answer’, but a set of values, which might just be a set of 1 value (known as a singleton 
set), a set of no values (i.e. the empty set ∅), or an infinite set (in the last example above, 
this was ℝ)

Every value! 𝑥ଶ + 𝑥 = 𝑥 𝑥 + 1

 The solutions to an equation are known as the solution set.



Solutions sets
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For simultaneous equations, the same is true, except each ‘solution’ in the solution set is an assignment to multiple variables.
All equations have to be satisfied at the same time, i.e. ‘simultaneously’.

A single solution: 𝑥 + 𝑦 = 9
𝑥 − 𝑦 = 1

Solution 1: 𝒙 = 𝟓, 𝒚 = 𝟒
To be precise here, the solution set is of 
size 1, but this solution is an assignment 
to multiple variables, i.e. a pair of values.

Two solutions: 𝑥ଶ + 𝑦ଶ = 10
𝑥 + 𝑦 = 4

Solution 1: 𝒙 = 𝟑, 𝒚 = 𝟏
Solution 2: 𝒙 = 𝟏, 𝒚 = 𝟑
This time we have two solutions, 
each an 𝑥, 𝑦 pair.

No solutions: 𝑥 + 𝑦 = 1
𝑥 + 𝑦 = 3

Infinitely large set 
of solutions:

𝑥 + 𝑦 = 1
2𝑥 + 2𝑦 = 2

Solution 1: 𝒙 = 𝟎, 𝒚 = 𝟏
Solution 2: 𝒙 = 𝟏, 𝒚 = 𝟎
Solution 3: 𝒙 = 𝟐, 𝒚 = −𝟏
…    Infinite possibilities!

The solution set is empty, i.e. 
∅, as both equation can’t be 
satisfied at the same time.

Scenario Example Solution Set
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Worked Example
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Solve:
𝑥𝑦 = 12
𝑥 = 𝑦 − 2

T.41 : 3B Qs all, P.17: 3.2 all Qs



3.3) Simultaneous equations on graphs
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Worked example Your turn
Solve:

𝑦 = 2𝑥 + 5
𝑦 = −2𝑥 − 1

Solve:
𝑦 = 2𝑥 − 3

𝑦 = −2𝑥 + 5   
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Worked example Your turn
Solve:

𝑦 = 2𝑥 + 5
𝑦 = 𝑥ଶ + 5𝑥 + 1

Solve:
𝑦 = 2𝑥 − 3
𝑦 = 𝑥ଶ + 𝑥 − 5

T.45 : 3C Qs 1-4, P.18: 3.3 all Qs 1-4
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The line with equation 𝑦 = 3𝑥 + 4 meets the curve with equation 
𝑘𝑥ଶ + 2𝑦 + 𝑘 − 8 = 0 at exactly one point. Given that 𝑘 is a positive constant:
a) Find the value of 𝑘.
b) For this value of 𝑘, find the coordinates of this point of intersection.

T.45 : 3C Qs 8+, P.18: 3.3 all Qs 7+



3.4) Linear inequalities
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Recall that a set is a collection of values such that:
a) The order of values does not matter.
b) There are no duplicates.

Recap from GCSE:
• We use curly braces to list the values in a set, e.g. 𝐴 = 1,4,6,7
• If 𝐴 and 𝐵 are sets then 𝐴 ∩ 𝐵 is the intersection of 𝐴 and 𝐵, giving a set which has the 

elements in 𝐴 and 𝐵.
• 𝐴 ∪ 𝐵 is the union of 𝐴 and 𝐵, giving a set which has the elements in 𝐴 or in 𝐵.
• ∅ is the empty set, i.e. the set with nothing in it.
• Sets can also be infinitely large. ℕ is the set of natural numbers (all positive integers), ℤ is the 

set of all integers (including negative numbers and 0) and ℝ is the set of all real numbers 
(including all possible decimals).

• We write 𝑥 ∈ 𝐴 to mean “𝑥 is a member of the set A”. So 𝑥 ∈ ℝ would mean “𝑥 is a real 
number”.

1,2,3 ∩ 3,4,5 = 𝟑
1,2,3 ∪ 3,4,5 = 𝟏, 𝟐, 𝟑, 𝟒, 𝟓
1,2 ∩ 3,4        = ∅



Set Builder Notation
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Worked Example
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Use set notation to describe the set of values for which:
10 9𝑥 + 8 < 7 or 6(5𝑥 − 4) ≥

ଷିଶ௫

ସ

T.48: 3D Q3 , P.19: 3.4 Q5-8



3.5) Quadratic inequalities

Recall you need to avoid multiplying (or dividing) by a negative.  This includes a variable 𝒙 (as it 
could be negative).

E.g. 

You need to remember how to use dotted and solid line convention for inequalities, i.e.

> 𝑜𝑟 < go with dotted  (or hollow circle)
≥ 𝑜𝑟 ≤ with solid (or shaded circle)
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Worked Example
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Find the set of values for which ଵ଴

௫
> 5, 𝑥 ≠ 0



Worked Example
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Find the set of values for which ହ

௫ିଷ
< 2

T.50: 3E Q 4 , P.20: 3.5 Q3
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Worked Example
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The equation 𝑘𝑥ଶ − 5𝑘𝑥 + 50 = 0, where 𝑘 is a constant, has no real roots.
Prove that 𝑘 satisfies the inequality 0 ≤ 𝑘 < 8

T.50: 3E Qs4+, P.20: 3.5 Qs 4+



3.6) Inequalities on graphs
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Worked Example
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𝐿ଵ has equation 𝑦 = 12 − 4𝑥. 
𝐿ଶ has equation 𝑦 = 𝑥ଶ.
The diagram shows a sketch of 𝐿ଵ and 𝐿ଶ on the same axes.
a) Find the coordinates of the points of intersection.
b) Hence write down the solution to the inequality 12 − 4𝑥 > 𝑥ଶ

T.52: 3F all Q+, P.21: 3.6 all Qs 



Your Turn
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𝐿ଵ has equation 𝑦 = 12 + 4𝑥. 
𝐿ଶ has equation 𝑦 = 𝑥ଶ.
The diagram shows a sketch of 𝐿ଵ and 𝐿ଶ on the same axes.
a) Find the coordinates of the points of intersection.
b) Hence write down the solution to the inequality 12 + 4𝑥 > 𝑥ଶ



3.7) Regions
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Worked example Your turn
Shade the region which satisfies 
the inequalities:

𝑥 ≥ −2, 𝑦 < 1 and 𝑦 < 𝑥 − 1

Shade the region which satisfies 
the inequalities. Label it R.

𝑥 > −3, 𝑦 ≤ 4 and 𝑦 < 𝑥 − 2
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Worked example Your turn
Shade the region which satisfies 
the inequalities:

𝑥 ≥ 2, 𝑦 > −1 and 𝑥 + 𝑦 ≤ 5

Shade the region which satisfies 
the inequalities. Label it R.

𝑥 ≥ 2, 𝑦 > 1 and 𝑥 + 𝑦 ≤ 6



Fill in the blanks
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Shade the region that satisfies the inequalities:
4𝑦 + 𝑥 ≤ 12
𝑦 > 𝑥ଶ − 5𝑥 − 6
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Your Turn
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Past Paper Questions
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Past paper practice by 
topic.  Both new and old 
specification can be 
found via this link on 
hgsmaths.com 



Summary of Key Points
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