
PURE 1 · WMA11 · TOPIC 3

Simultaneous Equations
Two linear equations: eliminate. One linear and
one quadratic: make one letter the subject and
substitute. Then ERCS and solve.

DR ESLAM AHMED
eliteigcse.com

THE TOPIC ON ONE MAP

Simultaneous Equations

01 Linear: elimination
match a coefficient a constant 𝑘

02 Linear and quadratic: substitute
𝑥2, 𝑥𝑦 show 𝑥2 − 2𝑥 − 35 = 0

03 One solution: the discriminant
tangent two / no solutions

04 Models and harder forms
𝐻3 = 𝑝𝑡2 + 𝑞 exact distance 𝑃𝑄



NOTES·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

01 Linear: Elimination

Calculator first — you know the answer. Then show it: match one coefficient,
add or subtract, back-substitute.

WHEN YOU SEE → YOU DO

“use elimination” ⟶ multiply to match a coefficient
signs of the matched terms are
different

⟶ ADD

signs are the same ⟶ SUBTRACT

a constant 𝑘 in both equations ⟶ solve as normal — the answer contains
𝑘

WORKED MODEL · ELIMINATION

7𝑥 + 4𝑦 = 17, 3𝑥 − 2𝑦 = 11
1 7𝑥 + 4𝑦 = 17 and 6𝑥 − 4𝑦 = 22 second × 2

2 13𝑥 = 39 ⇒ 𝑥 = 3 add

ANSWER 𝑥 = 3, 𝑦 = −1
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

IDEA 01
Practise: Linear: Elimination
My questions first, then selected practice.

Q1 DR ESLAM Add or subtract P1 · TOPIC 3 3 marks

Solve 𝑥 + 2𝑦 = 7, 3𝑥 − 𝑦 = 7.

SELECTED PRACTICE
Q2 PRACTICE Practice · Easy P1 · TOPIC 3 2 marks
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

Q3 PRACTICE Practice · Medium P1 · TOPIC 3 4 marks
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

Q4 PRACTICE Practice · Medium P1 · TOPIC 3 5 marks
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NOTES·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

02 Linear and Quadratic: Substitute

Rearrange the linear one, substitute into the quadratic, ERCS, solve, then
back into the linear one for the pairs.

WHEN YOU SEE → YOU DO

one equation has 𝑥2, 𝑦2 or 𝑥𝑦 ⟶ substitution — never elimination
“by eliminating 𝑦, show that
𝑥2 − 2𝑥 − 35 = 0” ⟶ make 𝑦 the subject of the linear, sub-

stitute

“hence solve” ⟶ solve the quadratic, then find each 𝑦

“in the form 𝑎 ± 𝑏√3” ⟶ quadratic formula, exact

“state which 𝑥 goes with which 𝑦” ⟶ write the answers as pairs

1
Rearrange the linear
Choose the letter with coefficient 1 to avoid fractions.

2
Substitute and ERCS
Expand, rearrange to = 0, collect.

3
Solve and pair
Two 𝑥 values → two 𝑦 values from the linear equation.

WORKED MODEL · JANUARY 2026

𝑦 − 𝑥 = 4, 2𝑥2 − 𝑥𝑦 = 8
1 2𝑥2 − 𝑥(𝑥 + 4) = 8 ⇒ 𝑥2 − 4𝑥 − 8 = 0 substitute 𝑦 = 𝑥 + 4

2 𝑥 = 2 ± 2√3 formula, exact

ANSWER (2 + 2√3, 6 + 2√3), (2 − 2√3, 6 − 2√3)
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

IDEA 02
Practise: Linear and Quadratic: Substitute
My questions first, then selected practice, then real past papers.

Q5 DR ESLAM Substitute P1 · TOPIC 3 4 marks

Solve 𝑦 = 𝑥 + 1, 𝑥2 + 𝑦2 = 13.

SELECTED PRACTICE
Q6 PRACTICE Practice · Easy P1 · TOPIC 3 4 marks
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

Q7 PRACTICE Practice · Medium P1 · TOPIC 3 7 marks
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

Q8 PRACTICE Practice · Hard P1 · TOPIC 3 7 marks
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

PAST PAPERS
Q9 PAST PAPER Pearson IAL WMA11 · January 2026 · Q2 P1 · TOPIC 3 6 marks
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NOTES·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

03 One Solution: the Discriminant

“The line touches the curve”, “exactly one solution” — the quadratic you get
after substituting has 𝑏2 − 4𝑎𝑐 = 0.

WHEN YOU SEE → YOU DO

“exactly one solution”, “the line is a
tangent” ⟶ 𝑏2 − 4𝑎𝑐 = 0

“two solutions / no solutions” ⟶ > 0 / < 0

“find the solution for that 𝑘” ⟶ repeated root 𝑥 = − 𝑏
2𝑎

WORKED MODEL · ONE SOLUTION

𝑥2 − 2𝑦 = 10, 2𝑥 − 𝑦 = 𝑘
1 𝑥2 − 2(2𝑥 − 𝑘) = 10 ⇒ 𝑥2 − 4𝑥 + 2(𝑘 − 5) = 0 substitute

2 16 − 8(𝑘 − 5) = 0 ⇒ 𝑘 = 7 𝑏2 − 4𝑎𝑐 = 0

ANSWER 𝑘 = 7, 𝑥 = 2, 𝑦 = −3

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 11



PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

IDEA 03
Practise: One Solution: the Discriminant
My questions first, then selected practice.

Q10 DR ESLAM Tangent line P1 · TOPIC 3 3 marks

Find 𝑘 such that the line 𝑦 = 2𝑥 + 𝑘 touches the curve 𝑦 = 𝑥2 + 4.

𝑘 =
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

SELECTED PRACTICE
Q11 PRACTICE Practice · Medium P1 · TOPIC 3 8 marks
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

Q12 PRACTICE Practice · Hard P1 · TOPIC 3 8 marks
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

Q13 PRACTICE Practice · Very Hard P1 · TOPIC 3 9 marks
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NOTES·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

04 Models and Harder Forms

A model 𝐻3 = 𝑝𝑡2 + 𝑞 with two data points is two linear equations in 𝑝 and 𝑞.
Quartics 2𝑥4 − 7𝑥2 − 15 = 0 are hidden quadratics.

WHEN YOU SEE → YOU DO

“given 𝐻3 = 𝑝𝑡2 + 𝑞 … when 𝑡 = 3, 𝐻 = 2” ⟶ substitute both points → solve for 𝑝, 𝑞

“2𝑥4 − 15𝑥2 − 50 = 0” ⟶ let 𝑢 = 𝑥2

“the exact distance 𝑃𝑄” ⟶ √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2

a curve with 𝑥𝑦 ⟶ make 𝑦 the subject: 𝑦 = …𝑥

WORKED MODEL · JANUARY 2021

𝐻3 = 𝑝𝑡2 + 𝑞; 𝑡 = 3, 𝐻 = 2 and 𝑡 = 5, 𝐻 = 2.4.
1 8 = 9𝑝 + 𝑞, 13.824 = 25𝑝 + 𝑞 two data points

2 𝑝 = 0.364, 𝑞 = 4.72 subtract

3 125 = 0.364 𝑇2 + 4.72 height 5 m

ANSWER 𝑇 = 18.2 years
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

IDEA 04
Practise: Models and Harder Forms
My questions first, then selected practice, then real past papers.

SELECTED PRACTICE
Q14 PRACTICE Practice · Medium P1 · TOPIC 3 6 marks
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

Q15 PRACTICE Practice · Hard P1 · TOPIC 3 5 marks
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

PAST PAPERS
Q16 PAST PAPER Pearson IAL WMA11 · January 2021 · Q2 P1 · TOPIC 3 6 marks
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

Q17 PAST PAPER Pearson IAL WMA11 · June 2022 · Q6 P1 · TOPIC 3 7 marks
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PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

Q18 PAST PAPER Pearson IAL WMA11 · October 2023 · Q8 P1 · TOPIC 3 7 marks

Dr Eslam Ahmed · eliteigcse.com · WhatsApp 011 2000 9622 21



PRACTISE·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

Q19 PAST PAPER Pearson IAL WMA11 · January 2025 · Q3 P1 · TOPIC 3 5 marks
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SUMMARY·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

ALL The Whole Topic on One Page

Tear this page out before the exam.

01 Linear Match a coefficient → different signs add, same
signs subtract.

02 Linear +
quadratic Subject from the linear → substitute → ERCS →

pairs.

03 One solution Discriminant of the substituted quadratic = 0.

04 Models Two data points → two equations in 𝑝, 𝑞. 𝑥4 →
𝑢 = 𝑥2.

BOTTOM LINE Calculator first → eliminate (linear) or substitute
(quadratic) → ERCS → pair every 𝑥 with its 𝑦.
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ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

Answers
Simultaneous Equations · for the teacher. Every answer checked with a com-
puter algebra system.

IDEA 01 · LINEAR: ELIMINATION

Q1 Dr Eslam · Add or subtract
𝑥 = 3, 𝑦 = 2

Q2 Practice · Easy
𝑥 = 6, 𝑦 = 2

Q3 Practice · Medium
𝑥 = 3, 𝑦 = −1

Q4 Practice · Medium
(b) 𝑦 = −1𝑘 (c) 𝑘 = −

1
3

IDEA 02 · LINEAR AND QUADRATIC: SUBSTITUTE

Q5 Dr Eslam · Substitute
(2, 3) and (−3, −2)

Q6 Practice · Easy
(1, 1) and (−15 , −

7
5)

Q7 Practice · Medium
(b) 𝑥 = −6 ± 2√3, 𝑦 = 11 ∓ 3√3

Q8 Practice · Hard
(b) 𝑥 = 4 ∓ √3, 𝑦 = −152 ± 2√3

Q9 Pearson IAL WMA11 · January
2026 · Q2

(b) (2 + 2√3, 6 + 2√3), (2 − 2√3, 6 − 2√3)

IDEA 03 · ONE SOLUTION: THE DISCRIMINANT

Q10 Dr Eslam · Tangent line
𝑥2 − 2𝑥 + 4 − 𝑘 = 0: 4 − 4(4 − 𝑘) = 0 ⇒ 𝑘 = 3

Q11 Practice · Medium
(b) 𝑘 = 7 (c) 𝑥 = 2, 𝑦 = −3

Q12 Practice · Hard
(a) 𝑘 = −94 (b) 𝑥 = 1, 𝑦 =

25
4

Q13 Practice · Very Hard
one: 𝑘 = ±5√62 ; two: |𝑘| <

5√6
2 ; none: |𝑘| >

5√6
2
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ANSWERS·P1.3

ELITE IGCSE / PURE 1 P1 · TOPIC 3 · SIMULTANEOUS EQUATIONS

IDEA 04 · MODELS AND HARDER FORMS

Q14 Practice · Medium
equal cost at 𝑚 = 5 and 𝑚 = 35 kg: Square
Deal is cheaper for 5 < 𝑚 < 35, Linear other-
wise

Q15 Practice · Hard
0.07𝑥2 − 0.74𝑥 + 2 = 0 has no real roots (𝑏2 −
4𝑎𝑐 < 0): it escapes without hitting the roof

Q16 Pearson IAL WMA11 · January
2021 · Q2

(a) 𝑝 = 0.364, 𝑞 = 4.72 (b) 𝑇 = 18.2

Q17 Pearson IAL WMA11 · June 2022
· Q6

(b) 𝑥 = √10, 𝑦 = 4√10; 𝑥 = −√10, 𝑦 = −4√10

Q18 Pearson IAL WMA11 · October
2023 · Q8

(b) 𝑃𝑄 = √65

Q19 Pearson IAL WMA11 · January
2025 · Q3

(a) 𝑎 = 3241, 𝑏 = 123
125 (b) 𝑇 = 15.9
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