
YEAR 12 & 13 FURTHER MATHEMATICS

TMUA Problems
Test of Mathematics for University Admission
past questions, arranged by our A level units

359 questions  ·  13 chapters  ·  full worked solutions

How to use this book

Work on these when you have finished your Your Turns and problems.

Each chapter is one of our units: only try a chapter once you have been taught that unit.

Within a chapter the questions get harder as you go.

Every question is multiple choice with one correct option. Show your working in

your exercise book, and do not use a calculator — you cannot in the real test.

In the TMUA you get 75 minutes for 20 questions: about 3½ minutes each.

Check your answer against the key, then read the worked solution, even when you

got it right: the solutions often show a quicker way.

Questions and worked solutions: TMUA past papers, esat-tmua.ac.uk hgsmaths.com
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CHAPTER 1  ·  UNIT P1

Algebra and Functions 1
40 questions

1.1 TMUA Specimen · Paper 1 · Q1

1.2 TMUA 2019 · Paper 1 · Q1

1.3 TMUA 2020 · Paper 2 · Q1

hgsmaths.com Chapter 1 · Algebra and Functions 1 3



1.4 TMUA 2023 · Paper 2 · Q1

1.5 TMUA 2016 · Paper 1 · Q2

1.6 TMUA 2019 · Paper 1 · Q2

hgsmaths.com Chapter 1 · Algebra and Functions 1 4



1.7 TMUA 2023 · Paper 1 · Q2

1.8 TMUA 2019 · Paper 2 · Q2  (also 2020 · Paper 1 · Q2)

1.9 TMUA 2017 · Paper 1 · Q4

hgsmaths.com Chapter 1 · Algebra and Functions 1 5



1.10 TMUA 2018 · Paper 1 · Q4

1.11 TMUA 2017 · Paper 1 · Q5

hgsmaths.com Chapter 1 · Algebra and Functions 1 6



1.12 TMUA 2018 · Paper 1 · Q5

1.13 TMUA 2020 · Paper 1 · Q5

1.14 TMUA 2021 · Paper 1 · Q5

hgsmaths.com Chapter 1 · Algebra and Functions 1 7



1.15 TMUA 2023 · Paper 1 · Q5

1.16 TMUA Specimen · Paper 1 · Q6

hgsmaths.com Chapter 1 · Algebra and Functions 1 8



1.17 TMUA 2016 · Paper 1 · Q6

1.18 TMUA Specimen · Paper 2 · Q6

hgsmaths.com Chapter 1 · Algebra and Functions 1 9



1.19 TMUA 2020 · Paper 1 · Q8

1.20 TMUA 2021 · Paper 1 · Q8

1.21 TMUA Specimen · Paper 1 · Q9

hgsmaths.com Chapter 1 · Algebra and Functions 1 10



1.22 TMUA 2020 · Paper 1 · Q9

1.23 TMUA Specimen · Paper 1 · Q12

1.24 TMUA 2021 · Paper 1 · Q12

hgsmaths.com Chapter 1 · Algebra and Functions 1 11



1.25 TMUA 2022 · Paper 1 · Q12

1.26 TMUA Specimen · Paper 2 · Q12

1.27 TMUA Specimen · Paper 1 · Q13

hgsmaths.com Chapter 1 · Algebra and Functions 1 12



1.28 TMUA 2022 · Paper 1 · Q13

hgsmaths.com Chapter 1 · Algebra and Functions 1 13



1.29 TMUA 2017 · Paper 2 · Q14

hgsmaths.com Chapter 1 · Algebra and Functions 1 14



1.30 TMUA 2016 · Paper 2 · Q15

1.31 TMUA Specimen · Paper 1 · Q16

hgsmaths.com Chapter 1 · Algebra and Functions 1 15



1.32 TMUA 2019 · Paper 2 · Q16

hgsmaths.com Chapter 1 · Algebra and Functions 1 16



1.33 TMUA Specimen · Paper 1 · Q17

1.34 TMUA 2020 · Paper 1 · Q17

1.35 TMUA 2023 · Paper 2 · Q18

hgsmaths.com Chapter 1 · Algebra and Functions 1 17



1.36 TMUA 2017 · Paper 1 · Q19

1.37 TMUA 2020 · Paper 1 · Q19

1.38 TMUA 2019 · Paper 2 · Q19

hgsmaths.com Chapter 1 · Algebra and Functions 1 18



1.39 TMUA 2020 · Paper 1 · Q20

1.40 TMUA 2018 · Paper 2 · Q20

hgsmaths.com Chapter 1 · Algebra and Functions 1 19



CHAPTER 2  ·  UNIT P2

Coordinate Geometry 1
21 questions

2.1 TMUA 2021 · Paper 1 · Q1

2.2 TMUA Specimen · Paper 2 · Q1

hgsmaths.com Chapter 2 · Coordinate Geometry 1 20



2.3 TMUA 2022 · Paper 1 · Q2

2.4 TMUA 2017 · Paper 2 · Q2

2.5 TMUA 2021 · Paper 2 · Q2

hgsmaths.com Chapter 2 · Coordinate Geometry 1 21



2.6 TMUA Specimen · Paper 1 · Q3

2.7 TMUA 2017 · Paper 1 · Q3

2.8 TMUA 2018 · Paper 1 · Q3

hgsmaths.com Chapter 2 · Coordinate Geometry 1 22



2.9 TMUA 2022 · Paper 2 · Q4

2.10 TMUA 2017 · Paper 1 · Q6

2.11 TMUA 2019 · Paper 1 · Q6

hgsmaths.com Chapter 2 · Coordinate Geometry 1 23



2.12 TMUA 2021 · Paper 2 · Q7

2.13 TMUA 2023 · Paper 2 · Q7

2.14 TMUA 2016 · Paper 1 · Q9

hgsmaths.com Chapter 2 · Coordinate Geometry 1 24



2.15 TMUA 2017 · Paper 1 · Q9

2.16 TMUA 2023 · Paper 1 · Q13

hgsmaths.com Chapter 2 · Coordinate Geometry 1 25



2.17 TMUA 2023 · Paper 2 · Q14

2.18 TMUA 2021 · Paper 2 · Q15

hgsmaths.com Chapter 2 · Coordinate Geometry 1 26



2.19 TMUA 2020 · Paper 1 · Q16

2.20 TMUA 2023 · Paper 1 · Q16

hgsmaths.com Chapter 2 · Coordinate Geometry 1 27



2.21 TMUA 2022 · Paper 1 · Q19

hgsmaths.com Chapter 2 · Coordinate Geometry 1 28



CHAPTER 3  ·  UNIT P3

Exponentials and Logarithms
29 questions

3.1 TMUA 2021 · Paper 1 · Q4

3.2 TMUA Specimen · Paper 1 · Q5

3.3 TMUA Specimen · Paper 2 · Q5

hgsmaths.com Chapter 3 · Exponentials and Logarithms 29



3.4 TMUA 2020 · Paper 2 · Q5

3.5 TMUA 2020 · Paper 1 · Q6

hgsmaths.com Chapter 3 · Exponentials and Logarithms 30



3.6 TMUA 2020 · Paper 1 · Q7

3.7 TMUA 2023 · Paper 1 · Q7

hgsmaths.com Chapter 3 · Exponentials and Logarithms 31



3.8 TMUA 2016 · Paper 2 · Q7

hgsmaths.com Chapter 3 · Exponentials and Logarithms 32



3.9 TMUA 2017 · Paper 2 · Q7

hgsmaths.com Chapter 3 · Exponentials and Logarithms 33



3.10 TMUA Specimen · Paper 1 · Q8

hgsmaths.com Chapter 3 · Exponentials and Logarithms 34



3.11 TMUA Specimen · Paper 2 · Q10

hgsmaths.com Chapter 3 · Exponentials and Logarithms 35



3.12 TMUA Specimen · Paper 1 · Q11

3.13 TMUA 2016 · Paper 1 · Q11

3.14 TMUA 2019 · Paper 1 · Q11

hgsmaths.com Chapter 3 · Exponentials and Logarithms 36



3.15 TMUA 2018 · Paper 2 · Q11

3.16 TMUA Specimen · Paper 1 · Q14

hgsmaths.com Chapter 3 · Exponentials and Logarithms 37



3.17 TMUA 2017 · Paper 1 · Q14

3.18 TMUA 2018 · Paper 1 · Q14

hgsmaths.com Chapter 3 · Exponentials and Logarithms 38



3.19 TMUA 2021 · Paper 2 · Q14

3.20 TMUA 2018 · Paper 1 · Q15

3.21 TMUA 2019 · Paper 1 · Q15

hgsmaths.com Chapter 3 · Exponentials and Logarithms 39



3.22 TMUA 2020 · Paper 1 · Q15

3.23 TMUA 2019 · Paper 2 · Q15

hgsmaths.com Chapter 3 · Exponentials and Logarithms 40



3.24 TMUA 2022 · Paper 2 · Q15

3.25 TMUA 2016 · Paper 1 · Q16

hgsmaths.com Chapter 3 · Exponentials and Logarithms 41



3.26 TMUA 2021 · Paper 2 · Q17

hgsmaths.com Chapter 3 · Exponentials and Logarithms 42



3.27 TMUA 2017 · Paper 2 · Q18

hgsmaths.com Chapter 3 · Exponentials and Logarithms 43



3.28 TMUA 2018 · Paper 2 · Q19

3.29 TMUA 2021 · Paper 1 · Q20

hgsmaths.com Chapter 3 · Exponentials and Logarithms 44



CHAPTER 4  ·  UNIT P4

Trigonometry 1
39 questions

4.1 TMUA 2022 · Paper 1 · Q1

4.2 TMUA Specimen · Paper 1 · Q2

hgsmaths.com Chapter 4 · Trigonometry 1 45



4.3 TMUA 2020 · Paper 2 · Q2

4.4 TMUA 2016 · Paper 2 · Q3

hgsmaths.com Chapter 4 · Trigonometry 1 46



4.5 TMUA 2017 · Paper 2 · Q4

4.6 TMUA 2018 · Paper 2 · Q4

hgsmaths.com Chapter 4 · Trigonometry 1 47



4.7 TMUA 2021 · Paper 2 · Q5

4.8 TMUA 2021 · Paper 1 · Q6

hgsmaths.com Chapter 4 · Trigonometry 1 48



4.9 TMUA 2019 · Paper 2 · Q6

4.10 TMUA 2016 · Paper 1 · Q8

hgsmaths.com Chapter 4 · Trigonometry 1 49



4.11 TMUA 2017 · Paper 1 · Q8

4.12 TMUA 2023 · Paper 1 · Q8

4.13 TMUA 2017 · Paper 2 · Q8

hgsmaths.com Chapter 4 · Trigonometry 1 50



4.14 TMUA 2022 · Paper 1 · Q9

4.15 TMUA 2023 · Paper 1 · Q9

4.16 TMUA Specimen · Paper 2 · Q11

hgsmaths.com Chapter 4 · Trigonometry 1 51



4.17 TMUA 2023 · Paper 1 · Q12

4.18 TMUA 2017 · Paper 2 · Q12

hgsmaths.com Chapter 4 · Trigonometry 1 52



4.19 TMUA 2023 · Paper 2 · Q12

4.20 TMUA 2019 · Paper 1 · Q13

hgsmaths.com Chapter 4 · Trigonometry 1 53



4.21 TMUA 2018 · Paper 2 · Q13

4.22 TMUA 2019 · Paper 1 · Q14

hgsmaths.com Chapter 4 · Trigonometry 1 54



4.23 TMUA 2022 · Paper 1 · Q14

4.24 TMUA 2018 · Paper 2 · Q14

4.25 TMUA 2023 · Paper 1 · Q15

hgsmaths.com Chapter 4 · Trigonometry 1 55



4.26 TMUA 2022 · Paper 1 · Q16

4.27 TMUA 2016 · Paper 1 · Q17

hgsmaths.com Chapter 4 · Trigonometry 1 56



4.28 TMUA 2019 · Paper 1 · Q17

4.29 TMUA 2022 · Paper 1 · Q17

hgsmaths.com Chapter 4 · Trigonometry 1 57



4.30 TMUA 2018 · Paper 1 · Q18

4.31 TMUA 2021 · Paper 2 · Q18

hgsmaths.com Chapter 4 · Trigonometry 1 58



4.32 TMUA 2022 · Paper 2 · Q18

hgsmaths.com Chapter 4 · Trigonometry 1 59



4.33 TMUA 2018 · Paper 1 · Q19

4.34 TMUA 2021 · Paper 1 · Q19

4.35 TMUA 2021 · Paper 2 · Q19

hgsmaths.com Chapter 4 · Trigonometry 1 60



4.36 TMUA 2022 · Paper 2 · Q19

4.37 TMUA 2016 · Paper 1 · Q20

hgsmaths.com Chapter 4 · Trigonometry 1 61



4.38 TMUA 2017 · Paper 1 · Q20

4.39 TMUA 2018 · Paper 1 · Q20

hgsmaths.com Chapter 4 · Trigonometry 1 62



CHAPTER 5  ·  UNIT P5

Algebra and Functions 2
25 questions

5.1 TMUA 2020 · Paper 1 · Q3

5.2 TMUA Specimen · Paper 1 · Q4

5.3 TMUA 2023 · Paper 2 · Q6

hgsmaths.com Chapter 5 · Algebra and Functions 2 63



5.4 TMUA Specimen · Paper 2 · Q7

5.5 TMUA 2020 · Paper 2 · Q8

hgsmaths.com Chapter 5 · Algebra and Functions 2 64



5.6 TMUA 2021 · Paper 1 · Q9

5.7 TMUA Specimen · Paper 1 · Q10

5.8 TMUA 2018 · Paper 1 · Q10

hgsmaths.com Chapter 5 · Algebra and Functions 2 65



5.9 TMUA 2020 · Paper 1 · Q10

5.10 TMUA 2022 · Paper 1 · Q10

hgsmaths.com Chapter 5 · Algebra and Functions 2 66



5.11 TMUA 2018 · Paper 2 · Q10

5.12 TMUA 2023 · Paper 1 · Q11

hgsmaths.com Chapter 5 · Algebra and Functions 2 67



5.13 TMUA 2016 · Paper 2 · Q14

5.14 TMUA 2022 · Paper 2 · Q14

5.15 TMUA 2021 · Paper 2 · Q16

hgsmaths.com Chapter 5 · Algebra and Functions 2 68



5.16 TMUA 2017 · Paper 1 · Q18

5.17 TMUA 2020 · Paper 1 · Q18

5.18 TMUA 2021 · Paper 1 · Q18

hgsmaths.com Chapter 5 · Algebra and Functions 2 69



5.19 TMUA 2022 · Paper 1 · Q18

5.20 TMUA 2019 · Paper 2 · Q18

hgsmaths.com Chapter 5 · Algebra and Functions 2 70



5.21 TMUA Specimen · Paper 2 · Q19

5.22 TMUA 2022 · Paper 1 · Q20

hgsmaths.com Chapter 5 · Algebra and Functions 2 71



5.23 TMUA 2023 · Paper 1 · Q20

5.24 TMUA 2019 · Paper 2 · Q20

hgsmaths.com Chapter 5 · Algebra and Functions 2 72



5.25 TMUA 2022 · Paper 2 · Q20

hgsmaths.com Chapter 5 · Algebra and Functions 2 73



CHAPTER 6  ·  UNIT S1

Probability
4 questions

6.1 TMUA 2021 · Paper 2 · Q3

6.2 TMUA Specimen · Paper 1 · Q7

hgsmaths.com Chapter 6 · Probability 74



6.3 TMUA 2016 · Paper 1 · Q7

6.4 TMUA 2019 · Paper 2 · Q12

hgsmaths.com Chapter 6 · Probability 75



CHAPTER 7  ·  UNIT P6

Calculus 1
68 questions

7.1 TMUA 2017 · Paper 1 · Q1

7.2 TMUA 2018 · Paper 1 · Q1

hgsmaths.com Chapter 7 · Calculus 1 76



7.3 TMUA 2020 · Paper 1 · Q1

7.4 TMUA 2023 · Paper 1 · Q1

hgsmaths.com Chapter 7 · Calculus 1 77



7.5 TMUA 2016 · Paper 2 · Q1

7.6 TMUA 2017 · Paper 2 · Q1

7.7 TMUA 2018 · Paper 2 · Q1

hgsmaths.com Chapter 7 · Calculus 1 78



7.8 TMUA 2021 · Paper 2 · Q1

7.9 TMUA 2022 · Paper 2 · Q1

7.10 TMUA 2017 · Paper 1 · Q2

hgsmaths.com Chapter 7 · Calculus 1 79



7.11 TMUA 2021 · Paper 1 · Q2

7.12 TMUA Specimen · Paper 2 · Q2

7.13 TMUA 2016 · Paper 2 · Q2

hgsmaths.com Chapter 7 · Calculus 1 80



7.14 TMUA 2023 · Paper 2 · Q2

7.15 TMUA 2016 · Paper 1 · Q3

hgsmaths.com Chapter 7 · Calculus 1 81



7.16 TMUA 2022 · Paper 1 · Q3

7.17 TMUA 2023 · Paper 1 · Q3

7.18 TMUA 2016 · Paper 1 · Q5

hgsmaths.com Chapter 7 · Calculus 1 82



7.19 TMUA 2022 · Paper 1 · Q6

7.20 TMUA 2018 · Paper 2 · Q6

7.21 TMUA 2020 · Paper 2 · Q6

hgsmaths.com Chapter 7 · Calculus 1 83



7.22 TMUA 2021 · Paper 2 · Q6

7.23 TMUA 2019 · Paper 1 · Q7

hgsmaths.com Chapter 7 · Calculus 1 84



7.24 TMUA 2021 · Paper 1 · Q7

7.25 TMUA 2022 · Paper 1 · Q7

hgsmaths.com Chapter 7 · Calculus 1 85



7.26 TMUA 2021 · Paper 2 · Q8

7.27 TMUA 2018 · Paper 1 · Q9

7.28 TMUA 2019 · Paper 1 · Q9

hgsmaths.com Chapter 7 · Calculus 1 86



7.29 TMUA 2021 · Paper 2 · Q9

7.30 TMUA 2017 · Paper 1 · Q10

hgsmaths.com Chapter 7 · Calculus 1 87



7.31 TMUA 2019 · Paper 1 · Q10

7.32 TMUA 2017 · Paper 2 · Q10

7.33 TMUA 2018 · Paper 1 · Q11

hgsmaths.com Chapter 7 · Calculus 1 88



7.34 TMUA 2020 · Paper 1 · Q11

7.35 TMUA 2021 · Paper 1 · Q11

hgsmaths.com Chapter 7 · Calculus 1 89



7.36 TMUA 2016 · Paper 2 · Q11

7.37 TMUA 2017 · Paper 2 · Q11

hgsmaths.com Chapter 7 · Calculus 1 90



7.38 TMUA 2016 · Paper 1 · Q12

hgsmaths.com Chapter 7 · Calculus 1 91



7.39 TMUA 2017 · Paper 1 · Q12

7.40 TMUA 2018 · Paper 1 · Q12

hgsmaths.com Chapter 7 · Calculus 1 92



7.41 TMUA 2019 · Paper 1 · Q12

7.42 TMUA 2021 · Paper 2 · Q12

hgsmaths.com Chapter 7 · Calculus 1 93



7.43 TMUA 2022 · Paper 2 · Q12

7.44 TMUA 2016 · Paper 1 · Q13

hgsmaths.com Chapter 7 · Calculus 1 94



7.45 TMUA 2018 · Paper 1 · Q13

7.46 TMUA 2020 · Paper 2 · Q13

hgsmaths.com Chapter 7 · Calculus 1 95



7.47 TMUA 2020 · Paper 1 · Q14

7.48 TMUA 2023 · Paper 1 · Q14

hgsmaths.com Chapter 7 · Calculus 1 96



7.49 TMUA Specimen · Paper 2 · Q14

7.50 TMUA 2019 · Paper 2 · Q14

7.51 TMUA Specimen · Paper 1 · Q15

hgsmaths.com Chapter 7 · Calculus 1 97



7.52 TMUA 2016 · Paper 1 · Q15

7.53 TMUA 2022 · Paper 1 · Q15

hgsmaths.com Chapter 7 · Calculus 1 98



7.54 TMUA 2018 · Paper 2 · Q15

7.55 TMUA 2017 · Paper 1 · Q16

7.56 TMUA 2018 · Paper 1 · Q16

hgsmaths.com Chapter 7 · Calculus 1 99



7.57 TMUA 2019 · Paper 1 · Q16

7.58 TMUA 2017 · Paper 2 · Q16

hgsmaths.com Chapter 7 · Calculus 1 100



7.59 TMUA 2022 · Paper 2 · Q17

7.60 TMUA 2016 · Paper 1 · Q18

hgsmaths.com Chapter 7 · Calculus 1 101



7.61 TMUA 2019 · Paper 1 · Q18

7.62 TMUA 2016 · Paper 2 · Q18

7.63 TMUA 2018 · Paper 2 · Q18

hgsmaths.com Chapter 7 · Calculus 1 102



7.64 TMUA 2023 · Paper 1 · Q19

7.65 TMUA 2017 · Paper 2 · Q19

hgsmaths.com Chapter 7 · Calculus 1 103



7.66 TMUA 2023 · Paper 2 · Q19

7.67 TMUA 2019 · Paper 1 · Q20

hgsmaths.com Chapter 7 · Calculus 1 104



7.68 TMUA 2023 · Paper 2 · Q20

hgsmaths.com Chapter 7 · Calculus 1 105



CHAPTER 8  ·  UNIT P7

Trigonometry 2
9 questions

8.1 TMUA 2022 · Paper 1 · Q4

8.2 TMUA 2018 · Paper 1 · Q6

hgsmaths.com Chapter 8 · Trigonometry 2 106



8.3 TMUA 2020 · Paper 2 · Q9

8.4 TMUA 2016 · Paper 1 · Q10

8.5 TMUA 2020 · Paper 1 · Q12

hgsmaths.com Chapter 8 · Trigonometry 2 107



8.6 TMUA 2021 · Paper 1 · Q14

hgsmaths.com Chapter 8 · Trigonometry 2 108



8.7 TMUA 2021 · Paper 1 · Q17

hgsmaths.com Chapter 8 · Trigonometry 2 109



8.8 TMUA 2016 · Paper 2 · Q17

8.9 TMUA Specimen · Paper 1 · Q18

hgsmaths.com Chapter 8 · Trigonometry 2 110



CHAPTER 9  ·  UNIT P8

Sequences and Series
51 questions

9.1 TMUA 2016 · Paper 1 · Q1

9.2 TMUA 2019 · Paper 2 · Q1

hgsmaths.com Chapter 9 · Sequences and Series 111



9.3 TMUA 2018 · Paper 1 · Q2

9.4 TMUA 2018 · Paper 2 · Q2

9.5 TMUA 2022 · Paper 2 · Q2

hgsmaths.com Chapter 9 · Sequences and Series 112



9.6 TMUA 2019 · Paper 1 · Q3
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9.10 TMUA 2019 · Paper 1 · Q4
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9.13 TMUA 2019 · Paper 1 · Q5
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9.15 TMUA 2023 · Paper 1 · Q6
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hgsmaths.com Chapter 9 · Sequences and Series 117
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9.19 TMUA 2018 · Paper 1 · Q7
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9.22 TMUA 2022 · Paper 1 · Q8

9.23 TMUA 2022 · Paper 2 · Q8
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9.24 TMUA 2023 · Paper 2 · Q9
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9.27 TMUA 2019 · Paper 2 · Q11
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9.28 TMUA 2020 · Paper 2 · Q11
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9.29 TMUA 2016 · Paper 2 · Q12

9.30 TMUA 2017 · Paper 1 · Q13
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9.32 TMUA 2021 · Paper 1 · Q13

9.33 TMUA 2016 · Paper 1 · Q14
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9.34 TMUA 2020 · Paper 2 · Q14
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9.35 TMUA 2021 · Paper 1 · Q15
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9.36 TMUA 2017 · Paper 2 · Q15

9.37 TMUA 2020 · Paper 2 · Q15
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9.38 TMUA 2023 · Paper 2 · Q15
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CHAPTER 10  ·  UNIT P9

Calculus 2
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Proof and Logic
61 questions

11.1 TMUA Specimen · Paper 2 · Q3

hgsmaths.com Chapter 11 · Proof and Logic 137



11.2 TMUA 2018 · Paper 2 · Q3

11.3 TMUA 2019 · Paper 2 · Q3

hgsmaths.com Chapter 11 · Proof and Logic 138



11.4 TMUA 2020 · Paper 2 · Q3

11.5 TMUA 2022 · Paper 2 · Q3

hgsmaths.com Chapter 11 · Proof and Logic 139



11.6 TMUA 2023 · Paper 2 · Q3

11.7 TMUA Specimen · Paper 2 · Q4

hgsmaths.com Chapter 11 · Proof and Logic 140



11.8 TMUA 2016 · Paper 2 · Q4

11.9 TMUA 2019 · Paper 2 · Q4

hgsmaths.com Chapter 11 · Proof and Logic 141



11.10 TMUA 2020 · Paper 2 · Q4

11.11 TMUA 2021 · Paper 2 · Q4

hgsmaths.com Chapter 11 · Proof and Logic 142



11.12 TMUA 2023 · Paper 2 · Q4

11.13 TMUA 2016 · Paper 2 · Q5

hgsmaths.com Chapter 11 · Proof and Logic 143



11.14 TMUA 2017 · Paper 2 · Q5

11.15 TMUA 2018 · Paper 2 · Q5

11.16 TMUA 2019 · Paper 2 · Q5

hgsmaths.com Chapter 11 · Proof and Logic 144



11.17 TMUA 2022 · Paper 2 · Q5

11.18 TMUA 2019 · Paper 2 · Q7

hgsmaths.com Chapter 11 · Proof and Logic 145



11.19 TMUA 2020 · Paper 2 · Q7

hgsmaths.com Chapter 11 · Proof and Logic 146



11.20 TMUA 2022 · Paper 2 · Q7

11.21 TMUA Specimen · Paper 2 · Q8

hgsmaths.com Chapter 11 · Proof and Logic 147



11.22 TMUA 2016 · Paper 2 · Q8

hgsmaths.com Chapter 11 · Proof and Logic 148



11.23 TMUA 2018 · Paper 2 · Q8

hgsmaths.com Chapter 11 · Proof and Logic 149



11.24 TMUA 2019 · Paper 2 · Q8

11.25 TMUA 2023 · Paper 2 · Q8

hgsmaths.com Chapter 11 · Proof and Logic 150



11.26 TMUA Specimen · Paper 2 · Q9

11.27 TMUA 2016 · Paper 2 · Q9

hgsmaths.com Chapter 11 · Proof and Logic 151



11.28 TMUA 2017 · Paper 2 · Q9

hgsmaths.com Chapter 11 · Proof and Logic 152



11.29 TMUA 2018 · Paper 2 · Q9

hgsmaths.com Chapter 11 · Proof and Logic 153



11.30 TMUA 2019 · Paper 2 · Q9

11.31 TMUA 2022 · Paper 2 · Q9

11.32 TMUA 2016 · Paper 2 · Q10

hgsmaths.com Chapter 11 · Proof and Logic 154



11.33 TMUA 2019 · Paper 2 · Q10

11.34 TMUA 2020 · Paper 2 · Q10

hgsmaths.com Chapter 11 · Proof and Logic 155



11.35 TMUA 2021 · Paper 2 · Q10

11.36 TMUA 2022 · Paper 2 · Q10

hgsmaths.com Chapter 11 · Proof and Logic 156



11.37 TMUA 2023 · Paper 2 · Q10

11.38 TMUA 2021 · Paper 2 · Q11

hgsmaths.com Chapter 11 · Proof and Logic 157



11.39 TMUA 2022 · Paper 2 · Q11

hgsmaths.com Chapter 11 · Proof and Logic 158



11.40 TMUA 2023 · Paper 2 · Q11

hgsmaths.com Chapter 11 · Proof and Logic 159



11.41 TMUA 2018 · Paper 2 · Q12

11.42 TMUA Specimen · Paper 2 · Q13

hgsmaths.com Chapter 11 · Proof and Logic 160



11.43 TMUA 2016 · Paper 2 · Q13

11.44 TMUA 2017 · Paper 2 · Q13

hgsmaths.com Chapter 11 · Proof and Logic 161



11.45 TMUA 2021 · Paper 2 · Q13

11.46 TMUA 2022 · Paper 2 · Q13

11.47 TMUA 2023 · Paper 2 · Q13

hgsmaths.com Chapter 11 · Proof and Logic 162



11.48 TMUA Specimen · Paper 2 · Q15

11.49 TMUA 2016 · Paper 2 · Q16

hgsmaths.com Chapter 11 · Proof and Logic 163



11.50 TMUA 2022 · Paper 2 · Q16

11.51 TMUA Specimen · Paper 2 · Q17

hgsmaths.com Chapter 11 · Proof and Logic 164



11.52 TMUA 2017 · Paper 2 · Q17

11.53 TMUA 2018 · Paper 2 · Q17

hgsmaths.com Chapter 11 · Proof and Logic 165



11.54 TMUA 2019 · Paper 2 · Q17

11.55 TMUA 2020 · Paper 2 · Q18

hgsmaths.com Chapter 11 · Proof and Logic 166



11.56 TMUA 2016 · Paper 2 · Q19

hgsmaths.com Chapter 11 · Proof and Logic 167



11.57 TMUA 2020 · Paper 2 · Q19
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CHAPTER 12  ·  UNIT S3

Statistical Calculations
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12.3 TMUA 2020 · Paper 2 · Q17
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hgsmaths.com Chapter 12 · Statistical Calculations 172



CHAPTER 13  ·  UNIT P13

Numerical Methods
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13.1 TMUA 2019 · Paper 1 · Q8

13.2 TMUA 2021 · Paper 1 · Q10
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13.3 TMUA 2023 · Paper 1 · Q10

13.4 TMUA 2020 · Paper 2 · Q12

13.5 TMUA 2019 · Paper 2 · Q13
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13.6 TMUA 2017 · Paper 1 · Q15
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ANSWERS

Answer key
Check here first, then read the worked solution

1. Algebra and Functions 1
1.1  D 1.2  A 1.3  E 1.4  H 1.5  E 1.6  A 1.7  A 1.8  C

1.9  B 1.10  G 1.11  C 1.12  D 1.13  A 1.14  F 1.15  F 1.16  D

1.17  C 1.18  F 1.19  D 1.20  A 1.21  A 1.22  C 1.23  D 1.24  E

1.25  D 1.26  A 1.27  C 1.28  A 1.29  F 1.30  D 1.31  E 1.32  F

1.33  D 1.34  A 1.35  D 1.36  D 1.37  E 1.38  E 1.39  C 1.40  B

2. Coordinate Geometry 1
2.1  F 2.2  B 2.3  D 2.4  E 2.5  E 2.6  B 2.7  A 2.8  E

2.9  B 2.10  B 2.11  C 2.12  B 2.13  E 2.14  D 2.15  F 2.16  F

2.17  F 2.18  B 2.19  C 2.20  E 2.21  F

3. Exponentials and Logarithms
3.1  B 3.2  D 3.3  A 3.4  A 3.5  C 3.6  A 3.7  F 3.8  C

3.9  E 3.10  F 3.11  E 3.12  E 3.13  E 3.14  H 3.15  A 3.16  D

3.17  F 3.18  B 3.19  C 3.20  E 3.21  A 3.22  C 3.23  B 3.24  F

3.25  C 3.26  F 3.27  B 3.28  C 3.29  D

4. Trigonometry 1
4.1  C 4.2  D 4.3  F 4.4  D 4.5  B 4.6  D 4.7  B 4.8  D

4.9  D 4.10  F 4.11  A 4.12  B 4.13  E 4.14  E 4.15  E 4.16  D

4.17  F 4.18  C 4.19  C 4.20  B 4.21  F 4.22  B 4.23  D 4.24  E

4.25  F 4.26  B 4.27  D 4.28  C 4.29  D 4.30  B 4.31  C 4.32  E

4.33  D 4.34  B 4.35  F 4.36  B 4.37  D 4.38  E 4.39  E

5. Algebra and Functions 2
5.1  B 5.2  E 5.3  F 5.4  C 5.5  E 5.6  C 5.7  D 5.8  E

5.9  A 5.10  C 5.11  B 5.12  B 5.13  B 5.14  D 5.15  E 5.16  A

5.17  A 5.18  B 5.19  B 5.20  E 5.21  B 5.22  B 5.23  F 5.24  B

5.25  E

6. Probability
6.1  C 6.2  C 6.3  B 6.4  F
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7. Calculus 1
7.1  C 7.2  D 7.3  C 7.4  F 7.5  A 7.6  A 7.7  C 7.8  D

7.9  B 7.10  C 7.11  F 7.12  B 7.13  B 7.14  F 7.15  C 7.16  F

7.17  C 7.18  C 7.19  F 7.20  C 7.21  A 7.22  D 7.23  F 7.24  G

7.25  E 7.26  C 7.27  B 7.28  D 7.29  C 7.30  E 7.31  F 7.32  D

7.33  C 7.34  E 7.35  A 7.36  D 7.37  B 7.38  E 7.39  B 7.40  F

7.41  C 7.42  B 7.43  F 7.44  C 7.45  C 7.46  D 7.47  E 7.48  A

7.49  B 7.50  B 7.51  A 7.52  C 7.53  H 7.54  G 7.55  E 7.56  F

7.57  C 7.58  C 7.59  E 7.60  A 7.61  B 7.62  D 7.63  C 7.64  D

7.65  E 7.66  H 7.67  E 7.68  D

8. Trigonometry 2
8.1  C 8.2  E 8.3  F 8.4  E 8.5  D 8.6  B 8.7  A 8.8  H

8.9  B

9. Sequences and Series
9.1  H 9.2  E 9.3  C 9.4  B 9.5  E 9.6  E 9.7  G 9.8  G

9.9  B 9.10  C 9.11  D 9.12  C 9.13  E 9.14  H 9.15  E 9.16  C

9.17  A 9.18  B 9.19  A 9.20  B 9.21  D 9.22  B 9.23  C 9.24  D

9.25  A 9.26  A 9.27  A 9.28  G 9.29  F 9.30  C 9.31  F 9.32  C

9.33  D 9.34  A 9.35  C 9.36  D 9.37  D 9.38  B 9.39  B 9.40  A

9.41  F 9.42  B 9.43  D 9.44  E 9.45  F 9.46  E 9.47  D 9.48  B

9.49  C 9.50  G 9.51  E

10. Calculus 2
10.1  A 10.2  D

11. Proof and Logic
11.1  C 11.2  F 11.3  A 11.4  C 11.5  C 11.6  C 11.7  A 11.8  C

11.9  D 11.10  G 11.11  C 11.12  G 11.13  C 11.14  B 11.15  A 11.16  B

11.17  F 11.18  B 11.19  H 11.20  F 11.21  C 11.22  B 11.23  D 11.24  E

11.25  D 11.26  E 11.27  D 11.28  D 11.29  F 11.30  D 11.31  A 11.32  E

11.33  A 11.34  F 11.35  E 11.36  G 11.37  A 11.38  C 11.39  C 11.40  G

11.41  F 11.42  C 11.43  E 11.44  B 11.45  A 11.46  E 11.47  C 11.48  E

11.49  C 11.50  D 11.51  E 11.52  F 11.53  C 11.54  D 11.55  G 11.56  F

11.57  E 11.58  D 11.59  E 11.60  B 11.61  C

12. Statistical Calculations
12.1  C 12.2  A 12.3  E 12.4  E

13. Numerical Methods
13.1  E 13.2  B 13.3  B 13.4  D 13.5  D 13.6  B
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WORKED SOLUTIONS  ·  CHAPTER 1  ·  UNIT P1

Algebra and Functions 1

1.1   Answer D TMUA Specimen · Paper 1 · Q1

1.2   Answer A TMUA 2019 · Paper 1 · Q1

hgsmaths.com Worked solutions · 1 Algebra and Functions 1 178



1.3   Answer E TMUA 2020 · Paper 2 · Q1

1.4   Answer H TMUA 2023 · Paper 2 · Q1

1.5   Answer E TMUA 2016 · Paper 1 · Q2

hgsmaths.com Worked solutions · 1 Algebra and Functions 1 179



1.6   Answer A TMUA 2019 · Paper 1 · Q2

1.7   Answer A TMUA 2023 · Paper 1 · Q2
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1.8   Answer C TMUA 2019 · Paper 2 · Q2  (also 2020 · Paper 1 · Q2)

1.9   Answer B TMUA 2017 · Paper 1 · Q4

1.10   Answer G TMUA 2018 · Paper 1 · Q4
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1.11   Answer C TMUA 2017 · Paper 1 · Q5

1.12   Answer D TMUA 2018 · Paper 1 · Q5
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1.13   Answer A TMUA 2020 · Paper 1 · Q5

1.14   Answer F TMUA 2021 · Paper 1 · Q5
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1.15   Answer F TMUA 2023 · Paper 1 · Q5

1.16   Answer D TMUA Specimen · Paper 1 · Q6

hgsmaths.com Worked solutions · 1 Algebra and Functions 1 184



1.17   Answer C TMUA 2016 · Paper 1 · Q6

1.18   Answer F TMUA Specimen · Paper 2 · Q6
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1.19   Answer D TMUA 2020 · Paper 1 · Q8

1.20   Answer A TMUA 2021 · Paper 1 · Q8
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1.21   Answer A TMUA Specimen · Paper 1 · Q9

hgsmaths.com Worked solutions · 1 Algebra and Functions 1 187



1.22   Answer C TMUA 2020 · Paper 1 · Q9
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1.23   Answer D TMUA Specimen · Paper 1 · Q12
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1.24   Answer E TMUA 2021 · Paper 1 · Q12

1.25   Answer D TMUA 2022 · Paper 1 · Q12

1.26   Answer A TMUA Specimen · Paper 2 · Q12

hgsmaths.com Worked solutions · 1 Algebra and Functions 1 190



1.27   Answer C TMUA Specimen · Paper 1 · Q13

1.28   Answer A TMUA 2022 · Paper 1 · Q13

hgsmaths.com Worked solutions · 1 Algebra and Functions 1 191



1.29   Answer F TMUA 2017 · Paper 2 · Q14

1.30   Answer D TMUA 2016 · Paper 2 · Q15
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1.31   Answer E TMUA Specimen · Paper 1 · Q16

1.32   Answer F TMUA 2019 · Paper 2 · Q16

1.33   Answer D TMUA Specimen · Paper 1 · Q17

hgsmaths.com Worked solutions · 1 Algebra and Functions 1 193



1.34   Answer A TMUA 2020 · Paper 1 · Q17

1.35   Answer D TMUA 2023 · Paper 2 · Q18

hgsmaths.com Worked solutions · 1 Algebra and Functions 1 194



1.36   Answer D TMUA 2017 · Paper 1 · Q19

hgsmaths.com Worked solutions · 1 Algebra and Functions 1 195



1.37   Answer E TMUA 2020 · Paper 1 · Q19
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1.38   Answer E TMUA 2019 · Paper 2 · Q19
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1.39   Answer C TMUA 2020 · Paper 1 · Q20
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1.40   Answer B TMUA 2018 · Paper 2 · Q20
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WORKED SOLUTIONS  ·  CHAPTER 2  ·  UNIT P2

Coordinate Geometry 1

2.1   Answer F TMUA 2021 · Paper 1 · Q1

hgsmaths.com Worked solutions · 2 Coordinate Geometry 1 200



2.2   Answer B TMUA Specimen · Paper 2 · Q1

2.3   Answer D TMUA 2022 · Paper 1 · Q2

hgsmaths.com Worked solutions · 2 Coordinate Geometry 1 201



2.4   Answer E TMUA 2017 · Paper 2 · Q2

hgsmaths.com Worked solutions · 2 Coordinate Geometry 1 202



2.5   Answer E TMUA 2021 · Paper 2 · Q2

2.6   Answer B TMUA Specimen · Paper 1 · Q3

hgsmaths.com Worked solutions · 2 Coordinate Geometry 1 203



2.7   Answer A TMUA 2017 · Paper 1 · Q3

hgsmaths.com Worked solutions · 2 Coordinate Geometry 1 204



2.8   Answer E TMUA 2018 · Paper 1 · Q3

hgsmaths.com Worked solutions · 2 Coordinate Geometry 1 205



2.9   Answer B TMUA 2022 · Paper 2 · Q4

2.10   Answer B TMUA 2017 · Paper 1 · Q6
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2.11   Answer C TMUA 2019 · Paper 1 · Q6

2.12   Answer B TMUA 2021 · Paper 2 · Q7
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2.13   Answer E TMUA 2023 · Paper 2 · Q7

2.14   Answer D TMUA 2016 · Paper 1 · Q9
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2.15   Answer F TMUA 2017 · Paper 1 · Q9
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2.16   Answer F TMUA 2023 · Paper 1 · Q13
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2.17   Answer F TMUA 2023 · Paper 2 · Q14
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2.18   Answer B TMUA 2021 · Paper 2 · Q15
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2.19   Answer C TMUA 2020 · Paper 1 · Q16
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2.20   Answer E TMUA 2023 · Paper 1 · Q16
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2.21   Answer F TMUA 2022 · Paper 1 · Q19
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WORKED SOLUTIONS  ·  CHAPTER 3  ·  UNIT P3

Exponentials and Logarithms

3.1   Answer B TMUA 2021 · Paper 1 · Q4

3.2   Answer D TMUA Specimen · Paper 1 · Q5

3.3   Answer A TMUA Specimen · Paper 2 · Q5

hgsmaths.com Worked solutions · 3 Exponentials and Logarithms 217



3.4   Answer A TMUA 2020 · Paper 2 · Q5

3.5   Answer C TMUA 2020 · Paper 1 · Q6

3.6   Answer A TMUA 2020 · Paper 1 · Q7

hgsmaths.com Worked solutions · 3 Exponentials and Logarithms 218



3.7   Answer F TMUA 2023 · Paper 1 · Q7

3.8   Answer C TMUA 2016 · Paper 2 · Q7
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3.9   Answer E TMUA 2017 · Paper 2 · Q7

3.10   Answer F TMUA Specimen · Paper 1 · Q8

3.11   Answer E TMUA Specimen · Paper 2 · Q10

hgsmaths.com Worked solutions · 3 Exponentials and Logarithms 220



3.12   Answer E TMUA Specimen · Paper 1 · Q11

3.13   Answer E TMUA 2016 · Paper 1 · Q11
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3.14   Answer H TMUA 2019 · Paper 1 · Q11

3.15   Answer A TMUA 2018 · Paper 2 · Q11
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3.16   Answer D TMUA Specimen · Paper 1 · Q14

3.17   Answer F TMUA 2017 · Paper 1 · Q14
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3.18   Answer B TMUA 2018 · Paper 1 · Q14

3.19   Answer C TMUA 2021 · Paper 2 · Q14
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3.20   Answer E TMUA 2018 · Paper 1 · Q15

3.21   Answer A TMUA 2019 · Paper 1 · Q15
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3.22   Answer C TMUA 2020 · Paper 1 · Q15

3.23   Answer B TMUA 2019 · Paper 2 · Q15

3.24   Answer F TMUA 2022 · Paper 2 · Q15
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3.25   Answer C TMUA 2016 · Paper 1 · Q16
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3.26   Answer F TMUA 2021 · Paper 2 · Q17
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3.27   Answer B TMUA 2017 · Paper 2 · Q18
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3.28   Answer C TMUA 2018 · Paper 2 · Q19
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3.29   Answer D TMUA 2021 · Paper 1 · Q20
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WORKED SOLUTIONS  ·  CHAPTER 4  ·  UNIT P4

Trigonometry 1

4.1   Answer C TMUA 2022 · Paper 1 · Q1

4.2   Answer D TMUA Specimen · Paper 1 · Q2

4.3   Answer F TMUA 2020 · Paper 2 · Q2

hgsmaths.com Worked solutions · 4 Trigonometry 1 233



4.4   Answer D TMUA 2016 · Paper 2 · Q3

4.5   Answer B TMUA 2017 · Paper 2 · Q4

hgsmaths.com Worked solutions · 4 Trigonometry 1 234



4.6   Answer D TMUA 2018 · Paper 2 · Q4

4.7   Answer B TMUA 2021 · Paper 2 · Q5
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4.8   Answer D TMUA 2021 · Paper 1 · Q6

4.9   Answer D TMUA 2019 · Paper 2 · Q6
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4.10   Answer F TMUA 2016 · Paper 1 · Q8

4.11   Answer A TMUA 2017 · Paper 1 · Q8
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4.12   Answer B TMUA 2023 · Paper 1 · Q8
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4.13   Answer E TMUA 2017 · Paper 2 · Q8

4.14   Answer E TMUA 2022 · Paper 1 · Q9
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4.15   Answer E TMUA 2023 · Paper 1 · Q9

4.16   Answer D TMUA Specimen · Paper 2 · Q11
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4.17   Answer F TMUA 2023 · Paper 1 · Q12
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