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Explanation:

To solve simultaneous equations where one equation is linear and the other is quadratic (such as a

circle x2 + y2 = r2 or parabola), always use substitution: rearrange the linear equation to make x or y
the subject, then substitute this expression into the quadratic equation.

Expand the brackets carefully, rearrange into standard quadratic form ax2 + bx + c = 0, and solve by
factorising or the quadratic formula. Finally, substitute each root back into the linear equation and pair
up your (x, y) coordinates clearly.

Example 1: Solve y = x2 − 3x + 4 and y = 2x − 2.

Solution:

Equate y: x2 − 3x + 4 = 2x − 2

Rearrange to 0: x2 − 5x + 6 = 0 ⇒ (x − 2)(x − 3) = 0
So x = 2 or x = 3
In y = 2x − 2: when x = 2, y = 2; when x = 3, y = 4
Answer: (2, 2) and (3, 4)

Example 2: Solve x2 + y2 = 25 and y − 2x = 5.

(0, 5)

(−4, −3)

x2+y2=25

5

Solution:

Substitute y = 2x + 5 into x2 + y2 = 25:

x2 + (2x + 5)2 = 25 ⇒ 5x2 + 20x = 0
5x(x + 4) = 0 ⇒ x = 0 (y = 5) or x = −4 (y = −3)
Answer: (0, 5) and (−4, −3)

Worksheets and other links

Video Lesson on this topic Video Naiker Maths Qs Ans

Ken Stafford (Past Paper Qs) Qs Ans Dr Austin Maths Qs Ans

Maths Genie Qs Ans Maths Made Easy Qs Ans

Corbettmaths (Practice) Qs Ans Maths Takeaway Qs Ans

Corbettmaths (Textbook) Qs Ans E Classroom Qs Ans

1st Class Maths Qs Ans PMT (Edexcel) Qs Ans

Questions by
topic Past Papers Maths

worksheets

Buy
workbook Quizzes More resources

like this

ken@mathslinks.co.uk

https://www.mathslinks.co.uk/home
https://www.youtube.com/watch?v=KSS0nLu5PnE
https://files.mathslinks.co.uk/naiker/quadratic-simultaneous-equations.pdf
https://files.mathslinks.co.uk/naiker/quadratic-simultaneous-equations-solutions.pdf
https://files.kennethstafford.co.uk/questions-quadratic-simultaneous-equations-past-paper-questions.pdf
https://files.kennethstafford.co.uk/answers-quadratic-simultaneous-equations-past-paper-questions-solutions.pdf
https://www.draustinmaths.com/_files/ugd/7ac124_419ea061114648f982a0e42cd37c0ccc.pdf
https://www.draustinmaths.com/_files/ugd/7ac124_3e3f1158826647bcbb01da1f0210a79e.pdf
https://assets.mathsgenie.co.uk/sources/mathsgenie/content/resources/9-quadratic-simultaneous-equations.pdf
https://assets.mathsgenie.co.uk/sources/mathsgenie/content/resources/9-quadratic-simultaneous-equationsans.pdf
https://mathsmadeeasy.co.uk/wp-content/uploads/2020/02/Sim-Equations-non-linear-Questions-MME.pdf
https://mathsmadeeasy.co.uk/wp-content/uploads/2020/02/Sim-Equations-non-linear-Answers-MME.pdf
https://corbettmaths.com/wp-content/uploads/2013/02/simultaneous-equations-non-linear-pdf.pdf
https://corbettmaths.com/wp-content/uploads/2015/03/non-linear-simultaneous-answers.pdf
https://www.mrbartonmaths.com/resources/GCSE%20Revision/GCSE%20Maths%20Takeaway/4.%20Grades%20B%20to%20A-star/101_simultaneous-equations-with-a-quadratic.pdf
https://www.mrbartonmaths.com/resources/GCSE%20Revision/GCSE%20Maths%20Takeaway/4.%20Grades%20B%20to%20A-star/101.pdf
https://corbettmaths.com/wp-content/uploads/2013/02/advanced-simultaneous-equations-pdf.pdf
https://corbettmaths.com/wp-content/uploads/2019/08/advanced-simulataneous.pdf
https://www.eclassroom.org.uk/_files/ugd/2c8638_142d1b8601874b8db016a212c5a01a96.pdf?index=true
https://www.eclassroom.org.uk/_files/ugd/2c8638_378197e746754d28924248b45b83edcd.pdf?index=true
https://www.1stclassmaths.com/_files/ugd/9f3fb0_163317b388764a3ea85d670fa3064ab6.pdf
https://www.1stclassmaths.com/_files/ugd/9f3fb0_a71fc24549e048f48aa0b62e0e75621b.pdf
https://pmt.physicsandmathstutor.com/download/Maths/GCSE/Topic-Qs/Edexcel/Set-5/Algebra/Higher/Solving-Equations-and-Inequalities/QP/Simultaneous%20Equations%20(H)%20QP.pdf
https://pmt.physicsandmathstutor.com/download/Maths/GCSE/Topic-Qs/Edexcel/Set-5/Algebra/Higher/Solving-Equations-and-Inequalities/MA/Simultaneous%20Equations%20(H)%20MA.pdf
https://www.mathslinks.co.uk/gcse-questions-by-topic
https://www.mathslinks.co.uk/past-papers
https://www.mathslinks.co.uk/worksheets
https://amzn.to/4uypcQB
https://www.mathslinks.co.uk/maths-quizzes
https://files.mathslinks.co.uk/topics/quad-sim-equations
mailto:ken@mathslinks.co.uk

