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TMUA: Index of Questions (20 pages; 14/12/24) 

[* = recommended] 

 

Algebra 

2019, P2, Q3 

2021, P2, Q16* 

2022, P1, Q13* 

 

Arithmetic Series 

2016, P2, Q12 

2017, P1, Q7 

2018, P1, Q2 

2018, P2, Q7 

2018, P2, Q16 

2019, P2, Q11 

2020, P1, Q3 

2020, P2, Q14 

2021, P1, Q3 

2022, P2, Q8 

 

Binomial expansion (See Polynomials/Expansions for trinomial 

expansions) 

2016, P1, Q1  
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2017, Pin1, Q13 

2018, P1, Q7 

2018, P2, Q2 

2019, P1, Q3 

2019, P2, Q1 

2021, P1, Q16 

2022, P2, Q2 

2023, P1, Q6 

 

Circles 

Specimen, P2, Q1 

2016, P1, Q9 (transformations) 

2017, P1, Q9 (hexagon inside circle) 

2018, P1, Q3 (shortest distance between 2 circles) 

2019, P1, Q6 

2020, P1, Q16 

2021, P1, Q1 

2021, P2, Q15 

2022, P1, Q2 

2022, P1, Q4 (sectors, arcs) 

2022, P2, Q4 

2023, P1, Q13 

2023, P1, Q17* 
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Counting 

Specimen, P2, Q13 (runners) 

 

Cubics 

2018, P2, Q15 (roots) 

2023, P1, Q14* 

 

Curve Sketching 

Specimen, P2, Q7 (matching curve to equation) 

Specimen, P2, Q10 (matching curve to equation) 

2017, P2, Q14 (matching curve to equation) 

2020, P2, Q5 (matching curve to equation) 

2021, P1, Q17 (matching curve to equation) 

2022, P2, Q18* (matching curve to equation) 

 

Differentiation 

Specimen, P2, Q2 (gradient) 

Specimen, P2, Q14 (turning points of polynomial) 

2016, P1, Q3 (normal) 

2016, P1, Q15 (gradient) 

2016, P1, Q18 (decreasing function) 

2016, P2, Q2 

2017, P1, Q2 
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2017, P1, Q10 (normal) 

2017, P1, Q16 (increasing & decreasing functions) 

2017, P2, Q1 

2017, P2, Q16 

2018, P1, Q11 (normal) 

2018, P1, Q13 (turning points) 

2018, P2, Q1 

2019, P1, Q7 (gradient) 

2019, P2, Q14 (increasing function) 

2020, P1, Q1 

2021, P1, Q2 (turning points) 

2021, P1, Q11 (decreasing function) 

2022, P2, Q1 (stationary points) 

 

Equations 

2018, P2, Q11 (number of solutions) 

2018, P2, 20 

2019, P1, Q15 

2019, P1, Q20 (intersection of curves)  

2020, P1, Q12 

2020, P2, Q1 (intersection of curves) 

2021, P1, Q8 (intersection of curves) 

2021, P1, Q14 (number of solutions) 
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2021, P2, Q16 

2022, P1, Q20* (intersection of curves) 

2023, P1, Q2 (intersection of curves) 

2023, P1, Q7 

2023, P2, Q1 

2023, P2, Q6* 

 

Functions 

2017, P2, Q7 (exponential function) 

2018, P1, Q10 (modulus function) 

2021, P1, Q6 (minimum & maximum values) 

2021, P1, Q12 (minimum value) 

2022, P1, Q3 

2022, P1, Q9* (minimum value) 

2023, P1, Q15* (minimum & maximum values) 

2023, P1, Q20* (minimum & maximum values) 

2023, P2, Q20* 

 

Geometric Series 

Specimen, P1, Q19 

2016, P1, Q14  

2017, P1, Q7 

2017, P2, Q3 
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2018, P1, Q8 

2019, P1, Q5 

2020, P1, Q3 

2021, P1, Q3 

2022, P1, Q8 

 

Geometry (See also Circles) 

Specimen, P1, Q3 (perpendicular bisector) 

Specimen, P2, Q6 (rectangle) 

2016, P2, Q9 (congruent triangles) 

2016, P2, Q16 (trapezium) 

2016, P2, 20 (interior angle of polygon) 

2017, P1, Q3 (perpendicular lines) 

2017, P1, Q6 (tangent to circle) 

2017, P1, Q9 (hexagon inside circle) 

2017, P1, Q20 (triangles) 

2017, P2, Q1 (perpendicular lines) 

2018, P1, Q19* (triangles) 

2018, P2, Q5 (quadrilateral) 

2021, P2, Q7* 

2021, P2, Q15* 

2018, P2, Q14 (triangle) 

2019, P1, Q18 (shortest distance between curve and line) 
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2020, P2, Q11 (spiral line) 

2021, P1, Q9 (area enclosed by |𝑥| + |𝑦| = 1) 

2021, P2, Q2 (equation of straight line) 

2021, P2, Q7 (circle & square) 

2021, P2, Q18 (triangles) 

2022, P1, Q14 (circles, triangles) 

2022, P1, Q15* (maximum area of rectangle) 

2022, P1, Q17* (triangles) 

2022, P2, Q19 (regular polygon) 

2023, P1, Q5 

2023, P1, Q8 

2023, P1, Q16* (right-angled triangle) 

2023, P2, Q8 (triangles) 

2023, P2, Q14* (parallel & perpendicular lines) 

 

Indices 

2016, P1, Q11* 

2018, P1, Q15 

2019, P2, Q19 (square roots) 

2022, P1, Q12 (integration) 

2023, P2, Q2 

 

 



  fmng.uk 

8 
 

Inequalities 

Specimen, P1, Q4 

2016, P1, Q17 (Trigonometry) 

2016, P2, Q8 (true or false statements) 

2016, P2, Q10 (sufficient condition) 

2017, P1, Q5 

2017, P1, Q7 (Trigonometry) 

2017, P1, Q19* 

2018, P2, Q19 

2019, P1, Q2 

2019, P1, Q17 (Trigonometry) 

2019, P2, Q8  

2019, P2, Q18 

2020, P1, Q3 

2020, P2, Q10 

2021, P2, Q13 (simultaneous inequalities) 

2022, P2, Q9 

2022, P2, Q14* 

 

Integers 

Specimen, P1, Q16 

2016, P2, Q13 (errors in proof) 
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Integration 

Specimen, P1, Q15 

2016, P1, Q5 

2016, P2, Q1 

2016, P2, Q18 (counterexamples) 

2017, P1, Q1 

2017, P1, Q12 

2017, P1, Q15 (Trapezium rule) 

2017, P1, Q17 

2017, P2, Q10 

2018, P1, Q1 

2018, P1, Q12 

2021, P2, Q20* 

2019, P1, Q8 (Trapezium rule) 

2019, P1, Q9 

2019, P1, Q10 

2019, P1, Q12 

2019, P1, Q16 

2019, P2, Q13 (Trapezium rule) 

2020, P1, Q11 

2020, P1, Q14 

2020, P2, Q6 

2020, P2, Q12 (Trapezium rule) 
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2020, P2, Q13 

2021, P1, Q7 

2021, P1, Q10 (Trapezium rule) 

2021, P1, Q13 

2021, P1, Q15 

2021, P2, Q1 

2022, P1, Q7 

2022, P1, Q12 (indices) 

2023, P1, Q1 

2023, P1, Q3 

2023, P1, Q10 (Trapezium rule) 

2023, P1, Q19 

2023, P2, Q17 (ceiling function) 

 

Logarithms  

Specimen, P1, Q5 

Specimen, P1, Q8 

Specimen, P1, Q14  

Specimen, P2, Q5 (approximation) 

2016, P1, Q16 (simultaneous equations) 

2016, P2, Q7 (proof) 

2019, P2, Q15* 

2020, P1, Q15 
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2021, P2, Q17* 

2021, P1, Q20* (length of curve) 

2021, P2, Q17 (inequalities) 

2022, P1, Q6 

2022, P1, Q11* 

2022, P2, Q15 

 

Logic / Proof 

Specimen, P2, Q3 (error in reasoning) 

Specimen, P2, Q4 (counterexamples) 

Specimen, P2, Q8 (true or false statements) 

Specimen, P2, Q9 (true or false statements) 

Specimen, P2, Q15 (inequalities) 

Specimen, P2, Q17 (if and only if) 

Specimen, P2, Q20 (true or false statements) 

2016, P2, Q4 (true or false statements - urns) 

2016, P2, Q5 (counterexamples; prime numbers) 

2016, P2, Q7 (proof; logarithms) 

2016, P2, Q10 (sufficient condition ; inequalities) 

2016, P2, Q11 (true or false statements; polynomials) 

2016, P2, Q13 (errors in proof; integers) 

2016, P2, Q15 (if and only if; quadratic) 

2016, P2, Q18 (counterexamples; integration) 
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2017, P2, Q4 (errors in proof) 

2017, P2, Q5 (counterexamples; prime numbers) 

2017, P2, Q9 (errors in proof) 

2017, P2, Q16 (counterexamples) 

2017, P2, Q17 (if and only if) 

2017, P2, Q18 (errors in proof) 

2017, P2, Q19 (sufficient condition; number of real roots of cubic) 

2017, P2, Q20* (strategy for finding password) 

2021, P2, Q6* 

2021, P2, Q15* 

2018, P2, Q3 (counterexamples) 

2018, P2, Q6 (counterexamples) 

2018, P2, Q8 (mountain profiles) 

2018, P2, Q9 (errors in proof) 

2018, P2, Q10 (necessary & sufficient conditions) 

2018, P2, Q12 (negation) 

2018, P2, Q13 (errors in proof) 

2018, P2, Q17 (‘squaresum’) 

2019, P2, Q4 (counterexamples) 

2019, P2, Q5 (necessary & sufficient conditions) 

2019, P2, Q6 (errors in proof) 

2019, P2, Q7 (counterexamples) 

2019, P2, Q10 (necessary & sufficient conditions; parallelogram) 
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2019, P2, Q17 (if and only if) 

2020, P2, Q3 (error in reasoning) 

2020, P2, Q4 (counterexamples) 

2020, P2, Q7 (sufficient conditions) 

2020, P2, Q8 (error in reasoning) 

2020, P2, Q16 (errors in proof; Fundamental Thm of Calculus) 

2020, P2, Q19 (truth tellers and liars) 

2020, P2, Q20 (if and only if) 

2021, P2, Q4 (counterexamples) 

2021, P2, Q5 (error in reasoning) 

2021, P2, Q6 (necessary & sufficient conditions) 

2021, P2, Q8 (necessary & sufficient conditions) 

2021, P2, Q9 (sufficient conditions) 

2021, P2, Q10 (counterexamples) 

2021, P2, Q11 (error in reasoning) 

2021, P2, Q15 (necessary & sufficient conditions; circle) 

2022, P2, Q3 (counterexamples; prime numbers) 

2022, P2, Q5 (converse, contrapositive; straight line) 

2022, P2, Q6 (necessary & sufficient conditions; median) 

2022, P2, Q7 (error in reasoning) 

2022, P2, Q10 (“there exists …”) 

2022, P2, Q11 (necessary & sufficient conditions; geometry: kite) 

2022, P2, Q13 (“there exists …“) 
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2022, P2, Q17 (error in reasoning) 

2023, P2, Q3 (counterexamples) 

2023, P2, Q4 (error in reasoning) 

2023, P2, Q5 (necessary & sufficient conditions) 

2023, P2, Q7 (necessary & sufficient conditions) 

2023, P2, Q9 (converse, contrapositive; pentagon) 

2023, P2, Q10 (error in reasoning) 

2023, P2, Q11 (necessary & sufficient conditions; primes) 

2023, P2, Q13 (sufficient conditions) 

 

Polynomials   

Specimen, P1, Q6 (factorisation) 

Specimen, P1, Q13 (number of roots) 

Specimen, P1, Q20 (expansion) 

Specimen, P2, Q12 (remainders) 

Specimen, P2, Q19 (roots of cubic) 

2016, P1, Q2 (factorisation) 

2016, P1, Q13 (number of roots) 

2016, P1, Q19 (expansion) 

2016, P2, Q14* (number of roots) 

2017, P1, Q4 (remainders) 

2017, P2, Q19 (number of real roots of cubic) 

2018, P1, Q5 (remainders) 
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2018, P1, Q9 (cubic having real solutions) 

2018, P2, Q18 (inequality) 

2019, P2, Q2 

2020, P1, Q2 

2021, P2, Q6* 

2020, P1, Q13 (expansion) 

2020, P1, Q20 

2020, P2, Q18 (cubics) 

2021, P2, Q12 

2022, P1, Q18* (number of roots) 

2023, P2, Q19* 

 

Prime numbers 

2017, P2, Q5  

2017, P2, Q17 

 

Probability 

Specimen, P1, Q7 (balls selected from bag) 

2016, P1, Q7 (sports club members) 

2019, P2, Q12* 

2021, P2, Q3 

2022, P1, Q19 (circles) 
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Proof: See Logic 

 

Quadratics 

Specimen, P1, Q9 (roots) 

Specimen, P1, Q11 (roots) 

Specimen, P1, Q17 (roots) 

2016, P2, Q15 (roots) 

2018, P1, Q16 

2019, P1, Q1 

2019, P2, Q16* 

2020, P1, Q5 

2020, P1, Q6 

2020, P1, Q8 

2020, P1, Q9 

2020, P1, Q19 

2021, P1, Q4 

2022, P1, Q12* 

2023, P1, Q11* 

2023, P2, Q18 

 

Recurrence Relations 

Specimen, P2, Q16  

2016, P2, Q6 
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2017, P1, Q11 

2017, P2, Q6 

2017, P2, Q15 

2019, P1, Q4 

2021, P2, Q20 

2022, P1, Q5 

2023, P2, Q16 

 

Sequences & Series (See also Arithmetic Series & Geometric 

Series) 

2016, P1, Q4 

2022, P2, Q16 

2023, P1, Q18* 

 

Simultaneous Equations (irregular) 

Specimen, P1, Q1 

2016, P1, Q16 (logarithms) 

2016, P2, Q17 

2017, P1, Q14 

2018, P1, Q4 

2018, P1, Q14 

2019, P1, Q11  

2020, P1, Q7 
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2020, P1, Q17 

2021, P2, Q14 

 

Solids 

Specimen, P1, Q12 (volume & surface area of triangular prism) 

2016, P1, Q12 (volume of cylinder) 

2016, P1, Q20 (square-based pyramid; shortest distance across 

surface) 

2016, P2, 19 (elevation & plan) 

 

Statistics 

Specimen, P2, Q18 (mean, median & range) 

2018, P1, Q17 (mean) 

2018, P2, Q16 (median) 

2020, P2, Q17 (mean & median) 

 

Transformations of functions 

Specimen, P1, Q10 

2016, P1, Q9 (circle) 

2017, P1, Q18* 

2018, P1, Q18* 

2019, P2, Q20 

2020, P1, Q9* 
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2021, P1, Q18* (rotation of curve) 

2022, P1, Q10 

 

Trigonometry 

Specimen, P1, Q2 (number of solutions of equation) 

Specimen, P1, Q18 

2016, P1, Q8 (equation) 

2016, P1, Q10 (number of solutions of equation) 

2016, P1, Q17 (inequality) 

2016, P2, Q3 (equation) 

2017, P1, Q8 (inequality) 

2017, P2, Q12 (graphs) 

2018, P1, Q6 (number of solutions of equation) 

2018, P1, Q20* 

2018, P2, Q4 (number of solutions of equation) 

2019, P1, Q14 (simultaneous equations) 

2019, P1, Q17 (inequality) 

2019, P1, Q19  

2020, P1, Q18 

2020, P2, Q2 

2020, P2, Q9 

2020, P2, Q15 

2021, P1, Q19 (equation) 
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2021, P2, Q18* 

2021, P2, Q19* 

2022, P1, Q1 (number of solutions of equation) 

2022, P1, Q16* (equation) 

2022, P2, Q18* (matching curves to equations) 

2022, P2, Q20 (composite functions) 

2023, P1, Q9 (number of solutions of equation) 

2023, P1, Q12* (number of solutions of equation) 

2023, P2, Q12 (number of solutions of equation) 

 

Miscellaneous 

Specimen, P2, Q11 (comparing the values of expressions) 

2016, P1, Q6 (proportions - paint) 

2017, P2, Q8 (comparing the values of expressions) 

2017, P2, Q11 (area under curve) 

2017, P2, Q13 (standard form) 

2019, P1, Q13 (maximum value of function) 

2019, P2, Q9* (sitting at circular table) 

2021, P1, Q5  (𝑓(𝑚𝑛) = 𝑓(𝑚)𝑓(𝑛) ) 

2023, P2, Q15 (base 2) 


