9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions
1. Question | 9709 Feb-March 2016 P3 V2 Q4

4  The polynomial 4x> + ax + 2, where a is a constant, is denoted by p(x). It is given that (2x + 1) is a
factor of p(x).

(i) Find the value of a. [2]

(ii) When a has this value,
(a) factorise p(x), (2]

(b) solve the inequality p(x) > 0, justifying your answer. [3]

-1
2. Question | 9709 May-June 2016 P3 V1 Q1

1 (i) Solve the equation 2|x — 1| = 3|x]|. [3]
(ii) Hence solve the equation 2|5* — 1| = 3|5"|, giving your answer correct to 3 significant figures.
[2]
3. Question | 9709 May-June 2016 P3 V1 Q8 '
4x“ + 12
8 Letf(x)= a 5 -
(x+1)(x-3)
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

[5]

4. Question | 9709 May-June 2016 P3 V2 Q2

2  Expand in ascending powers of x, up to and including the term in x°, simplifying the

1
V(1 -2x)
coefficients. [4]

5. Question | 9709 May-June 2016 P3 V3 Q1

1  Solve the inequality 2|x — 2| > |3x + 1]. (4]
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6. Question | 9709 May-June 2016 P3 V3 Q10
10x — 2x~

10 Letf(x) = G a1

(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

[5]

7. Question | 9709 Oct-Nov 2016 P3 V1 Q2

3
2 Expand (2 — x)(1 +2x) 2 in ascending powers of x, up to and including the term in x*, simplifying the
coefficients. [4]

8. Question | 9709 Oct-Nov 2016 P3 V2 Q1

A

1  Solve the equation 5= 8, giving your answer correct to 3 decimal places. [3]

3 -

9. Question | 9709 Oct-Nov 2016 P3 V2 Q2

3
2 Expand (2 — x)(1 +2x) 2 in ascending powers of x, up to and including the term in x*, simplifying the
coefficients. [4]

10. Question | 9709 Oct-Nov 2016 P3 V3 Q4

4  The polynomial 4x* + ax® + 11x + b, where a and b are constants, is denoted by p(x). It is given that
p(x) is divisible by x> — x + 2.

(i) Find the values of a and b. [5]

(i) When a and b have these values, find the real roots of the equation p(x) = 0. [2]
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11. Question | 9709 Oct-Nov 2016 P3 V3 Q8

8 Letf(x)= 3x +x2+ 6 .
(x+2)(x"+4)
(i) Express f(x) in partial fractions. [5]

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

[5]
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12. Question | 9709 Feb-March 2017 P3 V2 Q2
2 Solve the inequality |x — 4| < 2|3x + 1|. [4]
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13. Question part 1/2 | 9709 Feb-March 2017 P3 V2 Q9

9 Letf(x)= Lx)z
2+x)(4+x7)

(i) Express f(x) in partial fractions. [5]
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13. Question part 2/2 | 9709 Feb-March 2017 P3 V2 Q9

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

(5]
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14. Question | 9709 May-June 2017 P3 V1 Q1
1  Solve the inequality |2x + 1| < 3|x — 2|. [4]
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15. Question | 9709 May-June 2017 P3 V1 Q2

1
2  Expand m in ascending powers of x, up to and including the term in x>, simplifying the
y X

coeflicients. [4]
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16. Question | 9709 May-June 2017 P3 V2 Q2
2 Solve the inequality |x — 3| < 3x — 4. [4]
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17. Question part 1/2 | 9709 May-June 2017 P3 V2 Q8
S5x“—-Tx+4

8 Leti) = S @3

(i) Express f(x) in partial fractions. [5]
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17. Question part 2/2 | 9709 May-June 2017 P3 V2 Q8

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

(5]
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18. Question | 9709 May-June 2017 P3 V3 Q2

2 Expand (3 + 2x)~° in ascending powers of x up to and including the term in x>, simplifying the
coeflicients. [4]
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19. Question | 9709 Oct-Nov 2017 P3 V1 Q1

1  Find the quotient and remainder when x* is divided by x* + 2x — 1. [3]
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20. Question part 1/2 | 9709 Oct-Nov 2017 P3 V1 Q8
4x“ +9x -8

8 Let f(X) = m

B C
i) E f(x) in the form A + — .
(i) Express f(x) in the form A + 3 e
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20. Question part 2/2 | 9709 Oct-Nov 2017 P3 V1 Q8

4
(ii) Hence show that L f(x)dx = 6+ LIn(L0). [5]
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21. Question part 1/2 | 9709 Oct-Nov 2017 P3 V2 Q8

8x“ +9x+ 8

8 Letf(x)= T3

(i) Express f(x) in partial fractions. [5]
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21. Question part 2/2 | 9709 Oct-Nov 2017 P3 V2 Q8

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

(5]
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22. Question | 9709 Oct-Nov 2017 P3 V3 Q1

1  Find the quotient and remainder when x* is divided by x* + 2x — 1. [3]
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23. Question part 1/2 | 9709 Oct-Nov 2017 P3 V3 Q8
4x“ +9x -8

8 Let f(X) = m

B C
i) E f(x) in the form A + — .
(i) Express f(x) in the form A + 3 e
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23. Question part 2/2 | 9709 Oct-Nov 2017 P3 V3 Q8

4
(ii) Hence show that L f(x)dx = 6+ LIn(L0). [5]
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24. Question | 9709 Feb-March 2018 P3 V2 Q2

2 Expand /(1 — 4x) in ascending powers of x, up to and including the term in x>, simplifying the
coeflicients. [4]
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25. Question part 1/2 | 9709 Feb-March 2018 P3 V2 Q8

Sx“+x+27

8 Leti) = @ o)

(i) Express f(x) in partial fractions. [5]
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25. Question part 2/2 | 9709 Feb-March 2018 P3 V2 Q8

4

(ii) Hence find J f(x) dx, giving your answer in the form In ¢, where c is an integer. [5]
0
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26. Question part 1/2 | 9709 May-June 2018 P3 V1 Q4

4  The polynomial x* + 2x* + ax + b, where a and b are constants, is divisible by x*> — x + 1. Find the
values of a and b. [5]
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26. Question part 2/2 | 9709 May-June 2018 P3 V1 Q4
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27. Question part 1/2 | 9709 May-June 2018 P3 V1 Q9
12x“ +4x -1

9 Let f()C) = m

(i) Express f(x) in partial fractions. [5]
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27. Question part 2/2 | 9709 May-June 2018 P3 V1 Q9

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

(5]
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28. Question part 1/2 | 9709 May-June 2018 P3 V2 Q9
x —4x*

9 Let f()C) = m

B
(i) Express f(x) in the form 1% + 2x+—+x§
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28. Question part 2/2 | 9709 May-June 2018 P3 V2 Q9

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

(5]



9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions
29. Question | 9709 May-June 2018 P3 V3 Q1

4
1 Expand m in ascending powers of x, up to and including the term in x?, simplifying the
- 3x

coeflicients. [4]
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30. Question | 9709 Oct-Nov 2018 P3 V1 Q1

1  Find the set of values of x satisfying the inequality 2|2x — a| < |x + 3a|, where a is a positive constant.

(4]



9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions

31. Question part 1/2 | 9709 Oct-Nov 2018 P3 V1 Q9

6x“+8x+9

9 Letf(x)= NG

(i) Express f(x) in partial fractions. [5]
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31. Question part 2/2 | 9709 Oct-Nov 2018 P3 V1 Q9

0
(i) Hence, showing all necessary working, show that J f(x)dx=1+ %ln(%). [5]
-1



9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions
32. Question | 9709 Oct-Nov 2018 P3 V2 Q1
1  Solve the inequality 3|2x — 1| > |x + 4. [4]
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33. Question part 1/2 | 9709 Oct-Nov 2018 P3 V2 Q8
Tx“—15x+8

8 Letf(x)= 022 -7

(i) Express f(x) in partial fractions. [5]
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33. Question part 2/2 | 9709 Oct-Nov 2018 P3 V2 Q8

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

(5]
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34. Question | 9709 Oct-Nov 2018 P3 V3 Q1

1  Find the set of values of x satisfying the inequality 2|2x — a| < |x + 3a|, where a is a positive constant.

(4]
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35. Question part 1/2 | 9709 Oct-Nov 2018 P3 V3 Q9

6x“+8x+9

9 Letf(x)= NG

(i) Express f(x) in partial fractions. [5]
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35. Question part 2/2 | 9709 Oct-Nov 2018 P3 V3 Q9

0
(i) Hence, showing all necessary working, show that J f(x)dx=1+ %ln(%). [5]
-1
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36. Question part 1/2 | 9709 Feb-March 2019 P3 V2 Q8

12 + 12x — 4x*

8 Let f()C) = m

(i) Express f(x) in partial fractions. [5]
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36. Question part 2/2 | 9709 Feb-March 2019 P3 V2 Q8

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

(5]
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37. Question part 1/2 | 9709 May-June 2019 P3 V1 Q8
16 —17x

8 Let f(X) = m

(i) Express f(x) in partial fractions. [5]
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37. Question part 2/2 | 9709 May-June 2019 P3 V1 Q8

(ii) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

(5]
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38. Question | 9709 May-June 2019 P3 V2 Q1

1
1  Find the coefficient of x* in the expansion of (3 —x)(1 + 3x)3 in ascending powers of x. [4]
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39. Question part 1/2 | 9709 May-June 2019 P3 V3 Q6

6

!

The diagram shows the curve y = x* — 2x> — 7x — 6. The curve intersects the x-axis at the points (a, 0)
and (b, 0), where a < b. It is given that b is an integer.

(i) Find the value of b. [1]
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39. Question part 2/2 | 9709 May-June 2019 P3 V3 Q6

(iif) Use an iterative formula based on the equation in part (ii) to determine a correct to 3 decimal
places. Give the result of each iteration to 5 decimal places. [3]
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40. Question part 1/2 | 9709 May-June 2019 P3 V3 Q9

9 Letf(x)= Lx)z
B+x)(1-x)

(i) Express f(x) in partial fractions. [5]
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40. Question part 2/2 | 9709 May-June 2019 P3 V3 Q9

(ii) Hence obtain the expansion of f(x) in ascending powers of x up to and including the term in x°.

(51
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41. Question | 9709 Oct-Nov 2019 P3 V1 Q2
2 Solve the inequality |2x — 3| > 4|x + 1|. [4]
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42. Question part 1/2 | 9709 Oct-Nov 2019 P3 V1 Q8

X+x+6

8 Let f()C) = m

(i) Express f(x) in partial fractions. [5]
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42. Question part 2/2 | 9709 Oct-Nov 2019 P3 V1 Q8

4

(i) Hence, showing full working, show that the exact value of J f(x)dxis % [5]
1
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43. Question | 9709 Oct-Nov 2019 P3 V2 Q1

1  Solve the equation 5 ln(4 - 3’“) = 6. Show all necessary working and give the answer correct to
3 decimal places. [3]
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44. Question | 9709 Oct-Nov 2019 P3 V2 Q3

3 The polynomial x* + 3x> + ax + b, where a and b are constants, is denoted by p(x). When p(x) is
divided by x> + x — 1 the remainder is 2x + 3. Find the values of @ and b. [5]
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45. Question | 9709 Oct-Nov 2019 P3 V3 Q1
1  Solve the inequality 2|x + 2| > |3x — 1] [4]
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46. Question | 9709 Oct-Nov 2019 P3 V3 Q2

2 The polynomial 6x° + ax? + bx — 2, where a and b are constants, is denoted by p(x). It is given that
(2x + 1) is a factor of p(x) and that when p(x) is divided by (x + 2) the remainder is —24. Find the
values of a and b. (5]
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47. Question | 9709 Feb-March 2020 P3 V2 Q1

1 (a) Sketch the graph of y = |x —2|. [1]

(b) Solve the inequality |x — 2| < 3x — 4. [3]
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48. Question part 1/2 | 9709 Feb-March 2020 P3 V2 Q9

2+ 11x—10x*

o Letfl) = g 20

(a) Express f(x) in partial fractions. [5]
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48. Question part 2/2 | 9709 Feb-March 2020 P3 V2 Q9

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x>.

(5]
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49. Question | 9709 May-June 2020 P3 V1 Q1

1  Find the set of values of x for which 2(3!72*) < 5*. Give your answer in a simplified exact form. [4]
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50. Question | 9709 May-June 2020 P3 V1 Q2

2 (a) Expand (2 - 3x)72 in ascending powers of x, up to and including the term in x?, simplifying the
coefficients. [4]
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51. Question part 1/2 | 9709 May-June 2020 P3 V1 Q5

5 (a) Find the quotient and remainder when 2x> — x> + 6x + 3 is divided by x> + 3. [3]
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51. Question part 2/2 | 9709 May-June 2020 P3 V1 Q5

3
23— x> +6x+3
X2 +3

(b) Using your answer to part (a), find the exact value of J.
1
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52. Question | 9709 May-June 2020 P3 V2 Q1

1  Find the quotient and remainder when 6x* + x> — x> + 5x — 6 is divided by 2x* — x + 1. [3]



9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions
53. Question | 9709 May-June 2020 P3 V3 Q1
1  Solve the inequality |2x — 1| > 3|x + 2|. [4]
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54. Question | 9709 Oct-Nov 2020 P3 V1 Q1
1  Solve the inequality 2 — 5x > 2|x — 3|. [4]
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55. Question part 1/2 | 9709 Oct-Nov 2020 P3 V1 Q9
8+ 5x+ 12x*

9 Letf(x)= TSI

(a) Express f(x) in partial fractions. [5]
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55. Question part 2/2 | 9709 Oct-Nov 2020 P3 V1 Q9

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x>.

(5]
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56. Question | 9709 Oct-Nov 2020 P3 V2 Q2

2 (a) Expand V1 +6x in ascending powers of x, up to and including the term in x>, simplifying the
coeflicients. [4]
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57. Question | 9709 Oct-Nov 2020 P3 V3 Q1
1  Solve the inequality 2 — 5x > 2|x — 3|. [4]
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58. Question part 1/2 | 9709 Oct-Nov 2020 P3 V3 Q9
8+ 5x+ 12x*

9 Letf(x)= TSI

(a) Express f(x) in partial fractions. [5]
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58. Question part 2/2 | 9709 Oct-Nov 2020 P3 V3 Q9

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x>.

(5]
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59. Question | 9709 Feb-March 2021 P3 V2 Q2

2 The polynomial ax® + 5x* — 4x + b, where a and b are constants, is denoted by p(x). It is given that
(x +2) is a factor of p(x) and that when p(x) is divided by (x + 1) the remainder is 2.

Find the values of a and b. [5]
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60. Question part 1/3 | 9709 Feb-March 2021 P3 V2 Q6

Sa

6 Letf(x)= - a)(Ga—n)

, where a is a positive constant.

(a) Express f(x) in partial fractions. [3]
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60. Question part 2/3 | 9709 Feb-March 2021 P3 V2 Q6

2a
(b) Hence show that J f(x)dx = In6. (4]

a
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60. Question part 3/3 | 9709 Feb-March 2021 P3 V2 Q6

/e ]
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61. Question | 9709 May-June 2021 P3 V1 Q1
1  Solve the inequality 2|3x — 1| < |x + 1]. [4]
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62. Question | 9709 May-June 2021 P3 V2 Q1
1  Solve the inequality |2x — 1] < 3|x + 1] [4]
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63. Question part 1/2 | 9709 May-June 2021 P3 V2 Q9
14 —3x + 2x*

9 Let f()C) = m

(a) Express f(x) in partial fractions. [5]
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63. Question part 2/2 | 9709 May-June 2021 P3 V2 Q9

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x>.

(5]
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64. Question part 1/2 | 9709 May-June 2021 P3 V2 Q10

10

x rad x rad
A r M r B

The diagram shows a trapezium ABCD in which AD = BC = r and AB = 2r. The acute angles BAD
and ABC are both equal to x radians. Circular arcs of radius r with centres A and B meet at M, the
midpoint of AB.

(a) Given that the sum of the areas of the shaded sectors is 90% of the area of the trapezium, show
that x satisfies the equation x = 0.9(2 — cos x) sin x. [3]
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64. Question part 2/2 | 9709 May-June 2021 P3 V2 Q10

(¢) Show that if a sequence of values in the interval 0 < x < %n given by the iterative formula

x . =cos'[2- _Tn
n+1 0.9sinx,

converges, then it converges to the root of the equation in part (a). [2]

(d) Use this iterative formula to determine x correct to 2 decimal places. Give the result of each
iteration to 4 decimal places. [3]
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65. Question | 9709 May-June 2021 P3 V3 Q1

2
1  Expand (1 + 3x)3 in ascending powers of x, up to and including the term in x>, simplifying the
coeflicients. [4]
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66. Question | 9709 Oct-Nov 2021 P3 V1 Q6

6  When (a + bx)V1 +4x, where a and b are constants, is expanded in ascending powers of x, the
coefficients of x and x? are 3 and —6 respectively.

Find the values of a and b. [6]
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67. Question | 9709 Oct-Nov 2021 P3 V2 Q2

2 Solve the inequality |3x — a| > 2|x + 2a/|, where a is a positive constant. [4]
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68. Question | 9709 Oct-Nov 2021 P3 V2 Q4

4x“—-13x+ 13

4 E _
Xpress - D=3

in partial fractions. [5]
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69. Question | 9709 Oct-Nov 2021 P3 V3 Q1

1  Find the quotient and remainder when 2x* + 1 is divided by x* — x + 2. [3]
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70. Question | 9709 Oct-Nov 2021 P3 V3 Q2

2 (a) Sketch the graph of y = |2x - 3|. [1]

(b) Solve the inequality |2x — 3| < 3x + 2. [3]
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71. Question | 9709 Feb-March 2022 P3 V2 Q1
1  Solve the inequality |2x + 3| > 3|x + 2|. [4]
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72. Question part 1/2 | 9709 Feb-March 2022 P3 V2 Q8

8 (a) Find the quotient and remainder when 8x> + 4x? + 2x + 7 is divided by 4x° + 1. [3]
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72. Question part 2/2 | 9709 Feb-March 2022 P3 V2 Q8

1
28x% +4x% +2x+7
X a X dx
4x° + 1

(b) Hence find the exact value of J [5]

0
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73. Question | 9709 May-June 2022 P3 V1 Q2

2 (a) Expand (2 - xz)_2 in ascending powers of x, up to and including the term in x*, simplifying the
coeflicients. [4]
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74. Question part 1/3 | 9709 May-June 2022 P3 V1 Q5

5  The polynomial ax® — 10x? + bx + 8, where a and b are constants, is denoted by p(x). It is given that
(x —2) is a factor of both p(x) and p'(x).

(a) Find the values of a and b. [5]
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74. Question part 2/3 | 9709 May-June 2022 P3 V1 Q5

(b) When a and b have these values, factorise p(x) completely. [3]
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74. Question part 3/3 | 9709 May-June 2022 P3 V1 Q5
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75. Question | 9709 May-June 2022 P3 V2 Q3

3 The polynomial ax® + x* + bx + 3 is denoted by p(x). It is given that p(x) is divisible by (2x — 1) and
that when p(x) is divided by (x + 2) the remainder is 5.

Find the values of a and b. [5]
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76. Question part 1/2 | 9709 May-June 2022 P3 V2 Q8
x“+9x

8 Letf(x)= Gro D213

(a) Express f(x) in partial fractions. [5]
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76. Question part 2/2 | 9709 May-June 2022 P3 V2 Q8

3

(b) Hence find J f(x) dx, giving your answer in a simplified exact form. [5]
1
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77. Question | 9709 May-June 2022 P3 V3 Q1

1  Find, in terms of a, the set of values of x satisfying the inequality
2|3x+al| <|2x + 3al|,

where a is a positive constant. (4]



9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions

78. Question part 1/2 | 9709 May-June 2022 P3 V3 Q7
S5x“+8x—3

7 Letf(x)= 2213

(a) Express f(x) in partial fractions. [5]



9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions

78. Question part 2/2 | 9709 May-June 2022 P3 V3 Q7

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x>.

(5]
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Topical questions | 128 questions
79. Question | 9709 Oct-Nov 2022 P3 V1 Q1

1 (a) Sketch the graph of y = |2x + 1|. [1]

(b) Solve the inequality 3x + 5 < |2x + 1]. [3]



9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions

80. Question part 1/2 | 9709 Oct-Nov 2022 P3 V1 Q10

2x“+T7x+ 8

10 Let f()C) = m

(a) Express f(x) in partial fractions. [5]
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Topical questions | 128 questions

80. Question part 2/2 | 9709 Oct-Nov 2022 P3 V1 Q10

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x>.

(5]
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Topical questions | 128 questions
81. Question | 9709 Oct-Nov 2022 P3 V2 Q2

2 The polynomial 2x> — x* + a, where a is a constant, is denoted by p(x). It is given that (2x + 3) is a
factor of p(x).

(a) Find the value of a. [2]



9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions

82. Question part 1/3 | 9709 Oct-Nov 2022 P3 V2 Q10
4—-x+x*

10 Let f()C) = m

(a) Express f(x) in partial fractions. [5]
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Topical questions | 128 questions

82. Question part 2/3 | 9709 Oct-Nov 2022 P3 V2 Q10

4

(b) Find the exact value of J f(x) dx. Give your answer as a single logarithm. [5]
0
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82. Question part 3/3 | 9709 Oct-Nov 2022 P3 V2 Q10

Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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Topical questions | 128 questions

83. Question | 9709 Oct-Nov 2022 P3 V3 Q2

1+2x
2 E d
Xpan \/I—Zx

coeflicients. [5]

in ascending powers of x, up to and including the term in x?, simplifying the




9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions

84. Question part 1/3 | 9709 Oct-Nov 2022 P3 V3 Q11
5—x+6x°

11 Let f(x) = TSR

(a) Express f(x) in partial fractions. [5]
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Topical questions | 128 questions

84. Question part 2/3 | 9709 Oct-Nov 2022 P3 V3 Q11

1

(b) Find the exact value of J f(x) dx, simplifying your answer. [5]
0
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Topical questions | 128 questions

84. Question part 3/3 | 9709 Oct-Nov 2022 P3 V3 Q11

Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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Topical questions | 128 questions
85. Question | 9709 Feb-March 2023 P3 V2 Q3

3 The polynomial 2x* + ax® + bx — 1, where a and b are constants, is denoted by p(x). When p(x) is
divided by x? — x + 1 the remainder is 3x + 2.

Find the values of a and b. [5]
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Topical questions | 128 questions

86. Question part 1/3 | 9709 Feb-March 2023 P3 V2 Q11

Sx“+x+11

11 Let f()C) = m

(a) Express f(x) in partial fractions. [5]
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86. Question part 2/3 | 9709 Feb-March 2023 P3 V2 Q11

2
(b) Hence show that L f(x)dx =1n54 - %n. [5]
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86. Question part 3/3 | 9709 Feb-March 2023 P3 V2 Q11

Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions
87. Question | 9709 May-June 2023 P3 V1 Q2

2 (a) Sketch the graph of y = |2x + 3|. [1]

(b) Solve the inequality 3x + 8 > |2x + 3. [3]
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Topical questions | 128 questions
88. Question | 9709 May-June 2023 P3 V1 Q3

3 Find the coefficient of x* in the binomial expansion of (3 + x)v1 + 4x. [4]
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Topical questions | 128 questions

89. Question part 1/2 | 9709 May-June 2023 P3 V1 Q8
3 —3x*

8 Leti) = a2

(a) Express f(x) in partial fractions. [5]
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89. Question part 2/2 | 9709 May-June 2023 P3 V1 Q8

4

(b) Hence find the exact value of J f(x) dx, giving your answer in the form a + bInc, where a, b
0
and c are integers. [5]
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Topical questions | 128 questions
90. Question | 9709 May-June 2023 P3 V2 Q1
1  Solve the inequality |5x — 3| < 2|3x - 7|. [4]
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Topical questions | 128 questions

91. Question part 1/2 | 9709 May-June 2023 P3 V2 Q9
2x“+ 17x - 17

9 Letf(x)= T2 -7

(a) Express f(x) in partial fractions. [5]
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Topical questions | 128 questions

91. Question part 2/2 | 9709 May-June 2023 P3 V2 Q9

1
(b) Hence show that L f(x)dx = % —In72. [5]
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Topical questions | 128 questions
92. Question | 9709 May-June 2023 P3 V3 Q2

2 Find the quotient and remainder when 2x* — 27 is divided by x + x + 3. [3]
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Topical questions | 128 questions

93. Question part 1/2 | 9709 May-June 2023 P3 V3 Q10
21 — 8x —2x“

10 Letf(x) = 1200 -7

(a) Express f(x) in partial fractions. [5]
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93. Question part 2/2 | 9709 May-June 2023 P3 V3 Q10

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x>.

(5]
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Topical questions | 128 questions

94. Question part 1/2 | 9709 Oct-Nov 2023 P3 V1 Q10
24x + 13

10 Letf(x) = I 22 +a)

(a) Express f(x) in partial fractions. [5]
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Topical questions | 128 questions

94. Question part 2/2 | 9709 Oct-Nov 2023 P3 V1 Q10

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x>.

(5]



9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions
95. Question | 9709 Oct-Nov 2023 P3 V2 Q1

1 (a) Sketch the graph of y = |4x —2|. [1]

(b) Solve the inequality 1 + 3x < |4x — 2. [4]
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Topical questions | 128 questions
96. Question | 9709 Oct-Nov 2023 P3 V2 Q3

3 The polynomial 2x* + ax?> — 11x + b is denoted by p(x). It is given that p(x) is divisible by (2x — 1)
and that when p(x) is divided by (x + 1) the remainder is 12.

Find the values of a and b. [5]
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Topical questions | 128 questions
97. Question | 9709 Oct-Nov 2023 P3 V3 Q3

3 The polynomial 2x> + ax? + bx + 6, where a and b are constants, is denoted by p(x). When p(x) is

19

divided by (x + 2) the remainder is —38 and when p(x) is divided by (2x — 1) the remainder is .

Find the values of a and b. [5]
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Topical questions | 128 questions

98. Question part 1/2 | 9709 Oct-Nov 2023 P3 V3 Q9
17x“ —T7x+ 16

9 Letf(x)= RTINS

(a) Express f(x) in partial fractions. [5]
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Topical questions | 128 questions

98. Question part 2/2 | 9709 Oct-Nov 2023 P3 V3 Q9

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x°.

(5]

(c¢) State the set of values of x for which the expansion in (b) is valid. Give your answer in an exact
form. [1]
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Topical questions | 128 questions

99. Question | 9709 Feb-March 2024 P3 V2 Q1

1  Find the quotient and remainder when x* =3x3 +9x% — 12x +27 is divided by x* +5. [3]



9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions

100. Question | 9709 Feb-March 2024 P3 V2 Q2

2 (a) Find the coefficient of x* in the expansion of (2x—5)v4—x. [4]



9709 Mathematics Paper 3 - Algebra
Topical questions | 128 questions
101. Question part 1/2 | 9709 Feb-March 2024 P3 V2 Q10

36a”
(2a+x)2a—x)(5a—2x)’

10 Let f(x) = where a is a positive constant.

(a) Express f(x) in partial fractions. [5]
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Topical questions | 128 questions

101. Question part 2/2 | 9709 Feb-March 2024 P3 V2 Q10

(b) Hence find the exact value of | f(x)dx, giving your answer in the form plIng+rIlns where p and

—a

r are integers and ¢ and s are prime numbers. [5]
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Topical questions | 128 questions

102. Question | 9709 May-June 2024 P3 V1 Q1

1  Expand 3+x)(1— 2x)% in ascending powers of x, up to and including the term in x*, simplifying the
coefficients. [4]
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Topical questions | 128 questions

103. Question | 9709 May-June 2024 P3 V2 Q1

1 (a) Sketch the graph of y =|x—2al, where a is a positive constant. [1]

(b) Solve the inequality 2x—3a < |x—2al. [2]
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Topical questions | 128 questions

104. Question | 9709 May-June 2024 P3 V2 Q2

6x> —9x—16 .

3 in partial fractions. [5]

2 Express
2x°—5x—12
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Topical questions | 128 questions

105. Question | 9709 May-June 2024 P3 V3 Q5

6x°—2x+2

5 Express m

in partial fractions. [5]
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Topical questions | 128 questions
106. Question part 1/3 | 9709 May-June 2024 P3 V3 Q7
7 Let f(x) = 8x° +54x* — 17x—21.

(a) Show that x+ 7 is a factor of f(x). [1]
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106. Question part 2/3 | 9709 May-June 2024 P3 V3 Q7

TR L) ] -

(¢) Hence solve the equation

8cos’0+54c0s>0—17cosO—21 =0,
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Topical questions | 128 questions

106. Question part 3/3 | 9709 May-June 2024 P3 V3 Q7

T
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Topical questions | 128 questions
107. Question | 9709 Oct-Nov 2024 P3 V1 Q1

1  The polynomial 4x> +ax® +5x+b, where a and b are constants, is denoted by p(x). It is given that
(2x+1) is a factor of p(x). When p(x) is divided by (x—4) the remainder is equal to 3 times the
remainder when p(x) is divided by (x—2).

Find the values of a and b. [5]
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Topical questions | 128 questions
108. Question | 9709 Oct-Nov 2024 P3 V1 Q2

3
2 Find the exact value of f x*In3xdx. Give your answer in the form aInb+ ¢, where a and ¢ are rational
1

and b is an integer. [5]
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Topical questions | 128 questions
109. Question part 1/2 | 9709 Oct-Nov 2024 P3 V1 Q7

7 5x24+8x+5

Let f(x) = m

(a) Express f(x) in partial fractions. [5]
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Topical questions | 128 questions

109. Question part 2/2 | 9709 Oct-Nov 2024 P3 V1 Q7

(b) Hence find the coefficient of x° in the expansion of f(x). [4]
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Topical questions | 128 questions
110. Question | 9709 Oct-Nov 2024 P3 V2 Q1

1  Expand (9—3x)% in ascending powers of x, up to and including the term in x?%, simplifying the
coefficients. [4]
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Topical questions | 128 questions

111. Question part 1/2 | 9709 Oct-Nov 2024 P3 V3 Q8

7a*

8 Letf(x)= (a—2x)(3a+x)’

where a is a positive constant.
(a) Express f(x) in partial fractions. [3]
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Topical questions | 128 questions

111. Question part 2/2 | 9709 Oct-Nov 2024 P3 V3 Q8

H AT OO OO
2

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x~.

[4]
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112. Question part 1/2 | 9709 Oct-Nov 2024 P3 V3 Q9

9 (a) Find the quotient and remainder when x*+16 is divided by x*+4. [3]
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Topical questions | 128 questions

112. Question part 2/2 | 9709 Oct-Nov 2024 P3 V3 Q9

2V3 4
(b) Hence show that J 2 2+ 16

, x"+4

m:§m+®. (5]



9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions
113. Question part 1/2 | 9709 Feb-March 2025 P3 V2 Q9

9  The polynomial 6x° +ax® +bx+9 is denoted by p(x), where a and b are constants. It is given that
(x—3) is a factor of p(x), and when the first derivative p’(x) is divided by (x—3) the remainder is 72.

(a) Find the values of a and b. [5]
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Topical questions | 128 questions

113. Question part 2/2 | 9709 Feb-March 2025 P3 V2 Q9

| WO O
(b) When a and b have the values found in part (a), factorise p(x) completely. [3]
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Topical questions | 128 questions

114. Question part 1/2 | 9709 Feb-March 2025 P3 V2 Q10
—Tx’+2x—6

10 Let f(x) = )

(a) Express f(x) in partial fractions. [5]
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Topical questions | 128 questions

114. Question part 2/2 | 9709 Feb-March 2025 P3 V2 Q10

2
(b) Hence find the exact value of f f(x)dx. Give your answer in the form amw—Inb, where a and b
0

are constants. [6]
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Topical questions | 128 questions
115. Question | 9709 May-June 2025 P3 V1 Q1

1 (a) Sketch the graph of y =|2x—3|. [1]

(b) Solve the inequality 3x—1 < |2x—3]. [2]
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Topical questions | 128 questions
116. Question | 9709 May-June 2025 P3 V1 Q5
5  The polynomial 3x° + pax2 + 7a2x+qa3 is denoted by f(x), where p, g and a are constants and a # 0.

When f(x) is divided by (x+2a) the remainder is —22a°. When f(x) is divided by (3x—a) the
remainder is —a”.

Find the values of p and q. [5]



9709 Mathematics Paper 3 - Algebra

Topical questions | 128 questions
117. Question | 9709 May-June 2025 P3 V2 Q2

2 (a) Expand (6 —x)(1— 2x)_% in ascending powers of x, up to and including the term in x?, simplifying
the coefficients. [4]
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118. Question | 9709 May-June 2025 P3 V3 Q1

1 (a) Sketch the graph of y =|3x—2a/|, where a is a positive constant. [1]

(b) Hence or otherwise solve the inequality |3x—2a| < x + 5a. [3]
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Topical questions | 128 questions

119. Question part 1/2 | 9709 May-June 2025 P3 V3 Q7

3a—5x

7 Letf(x)= (Ba+2x)(2a—x)’

where a is a positive constant.

(a) Express f(x) in partial fractions. [3]
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119. Question part 2/2 | 9709 May-June 2025 P3 V3 Q7

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x%.

[4]
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120. Question part 1/2 | 9709 May-June 2025 P3 V5 Q9

2 —
% in partial fractions. >l

9 (a) Express
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120. Question part 2/2 | 9709 May-June 2025 P3 V5 Q9

. . 12x% +55x—2
(b) Hence obtain the expansion of " —73C 7

term in x°. [4]

in ascending powers of x, up to and including the
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Topical questions | 128 questions

121. Question part 1/2 | 9709 Oct-Nov 2025 P3 V1 Q10
x’+2x—11
G+x)(2+x%)

10 Let f(x) =
(a) Express f(x) in partial fractions. [6]
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121. Question part 2/2 | 9709 Oct-Nov 2025 P3 V1 Q10

(b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x%.

[5]
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122. Question | 9709 Oct-Nov 2025 P3 V2 Q1

1 (a) Sketch the graph of y =|x+3al, where a is a positive constant. [1]

(b) Hence or otherwise solve the inequality |x+3a| > a—2x. [2]
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123. Question | 9709 Oct-Nov 2025 P3 V2 Q2

2x+1

2 Solve the equation 3 x =4x3%73 Give your answer correct to 3 significant figures. [4]
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Topical questions | 128 questions
124. Question | 9709 Oct-Nov 2025 P3 V2 Q5
5 (a) Itisgiven that f(x) = (x— a)2 g(x), where f(x) and g(x) are polynomials.
Show that (x —a) is a factor of f'(x). 2]

(b) Itis given that (x— 3)2 is a factor of 2x> —4x* + px+q, where p and g are constants.

Find the values of p and q. [5]
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Topical questions | 128 questions

125. Question part 1/2 | 9709 Oct-Nov 2025 P3 V2 Q9

x“+4dax+6a‘

9 Letf(x)= (x+2a)(x+3a)’

where a is a positive constant.

(a) Express f(x) in partial fractions. [5]
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Topical questions | 128 questions

125. Question part 2/2 | 9709 Oct-Nov 2025 P3 V2 Q9

(b) Hence find the exact value of f (x)dx. Give your answer in the form a(p +Ing), where p and ¢

are rational. [4]
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Topical questions | 128 questions
126. Question | 9709 Oct-Nov 2025 P3 V3 Q1
1  Solve the inequality |3x+2| < 3|2x—1]. [4]
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Topical questions | 128 questions
127. Question | 9709 Oct-Nov 2025 P3 V3 Q2

2 Find the quotient and the remainder when 3x* —2x? is divided by x+1. [3]
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Topical questions | 128 questions
128. Question | 9709 Oct-Nov 2025 P3 V5 Q1

1 (a) Sketch the graph of y =|3x—6]. [1]

(b) Solve the inequality 5x—3 < |3x—6]. [3]



