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1. Question | 9709 May-June 2016 P1 V1 Q6 3

6 (a) Find the values of the constantm for which the line y=mx is a tangent to the curve y = 2x2 − 4x+ 8.

[3]

(b) The function f is defined for x ∈ > by f�x� = x2 + ax + b, where a and b are constants. The

solutions of the equation f�x� = 0 are x = 1 and x = 9. Find

(i) the values of a and b, [2]

(ii) the coordinates of the vertex of the curve y = f�x�. [2]
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In the diagram, AOB is a quarter circle with centre O and radius r. The point C lies on the arc AB

and the point D lies on OB. The line CD is parallel to AO and angle AOC = 1 radians.

(i) Express the perimeter of the shaded region in terms of r, 1 and 0. [4]

(ii) For the case where r = 5 cm and 1 = 0.6, find the area of the shaded region. [3]

8 A curve has equation y = 3x −
4

x
and passes through the points A �1, −1� and B �4, 11�. At each of

the points C and D on the curve, the tangent is parallel to AB. Find the equation of the perpendicular

bisector of CD. [7]

9 (a) The first term of a geometric progression in which all the terms are positive is 50. The third term

is 32. Find the sum to infinity of the progression. [3]

(b) The first three terms of an arithmetic progression are 2 sin x, 3 cos x and �sin x + 2 cos x�
respectively, where x is an acute angle.

(i) Show that tan x =
4
3
. [3]

(ii) Find the sum of the first twenty terms of the progression. [3]

[Questions 10 and 11 are printed on the next page.]
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2. Question | 9709 Oct-Nov 2016 P1 V1 Q1 2

1 (i) Express x2 + 6x + 2 in the form �x + a�2 + b, where a and b are constants. [2]

(ii) Hence, or otherwise, find the set of values of x for which x2 + 6x + 2 > 9. [2]

2 Find the term independent of x in the expansion of

@
2x +

1

2x3

A8
. [4]
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In the diagram OCA and ODB are radii of a circle with centre O and radius 2r cm. Angle

AOB = ! radians. CD and AB are arcs of circles with centreO and radii r cm and 2r cm respectively.

The perimeter of the shaded region ABDC is 4.4r cm.

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

(ii) It is given that the area of the shaded region is 30 cm2. Find the value of r. [3]

4 C is the mid-point of the line joining A �14, −7� to B �−6, 3�. The line through C perpendicular to AB

crosses the y-axis at D.

(i) Find the equation of the line CD, giving your answer in the form y = mx + c. [4]

(ii) Find the distance AD. [2]

5 The sum of the 1st and 2nd terms of a geometric progression is 50 and the sum of the 2nd and 3rd

terms is 30. Find the sum to infinity. [6]

6 (i) Show that cos4x � 1 − 2 sin2x + sin4x. [1]

(ii) Hence, or otherwise, solve the equation 8 sin4x + cos4x = 2 cos2x for 0Å ≤ x ≤ 360Å. [5]
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3. Question | 9709 Oct-Nov 2016 P1 V2 Q3

2

1 A curve is such that
dy

dx
=

8��4x + 1� . The point �2, 5� lies on the curve. Find the equation of the

curve. [4]

2 (i) Express the equation sin 2x + 3 cos 2x = 3�sin 2x − cos 2x� in the form tan 2x = k, where k is a

constant. [2]

(ii) Hence solve the equation for −90Å ≤ x ≤ 90Å. [3]

3 A curve has equation y = 2x2 − 6x + 5.

(i) Find the set of values of x for which y > 13. [3]

(ii) Find the value of the constant k for which the line y = 2x + k is a tangent to the curve. [3]

4 In the expansion of �3 − 2x�
0
1 +

x

2

1n
, the coefficient of x is 7. Find the value of the constant n and

hence find the coefficient of x2. [6]

5 The line
x

a
+
y

b
= 1, where a and b are positive constants, intersects the x- and y-axes at the points A

and B respectively. The mid-point of AB lies on the line 2x + y = 10 and the distance AB = 10. Find

the values of a and b. [6]
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The diagram shows a metal plate ABCD made from two parts. The part BCD is a semicircle. The

part DAB is a segment of a circle with centre O and radius 10 cm. Angle BOD is 1.2 radians.

(i) Show that the radius of the semicircle is 5.646 cm, correct to 3 decimal places. [2]

(ii) Find the perimeter of the metal plate. [3]

(iii) Find the area of the metal plate. [3]
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4. Question | 9709 Oct-Nov 2016 P1 V3 Q1 2

1 Find the set of values of k for which the curve y = kx2 − 3x and the line y = x − k do not meet. [3]

2 The coefficient of x3 in the expansion of �1 − 3x�6 + �1 + ax�5 is 100. Find the value of the constant a.

[4]

3 Showing all necessary working, solve the equation 6 sin2 x − 5 cos2 x = 2 sin2 x + cos2 x for

0Å ≤ x ≤ 360Å. [4]

4 The function f is such that f�x� = x3 − 3x2 − 9x + 2 for x > n, where n is an integer. It is given that f is

an increasing function. Find the least possible value of n. [4]

5
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The diagram shows a major arc AB of a circle with centre O and radius 6 cm. Points C and D on OA

and OB respectively are such that the line AB is a tangent at E to the arc CED of a smaller circle also

with centre O. Angle COD = 1.8 radians.

(i) Show that the radius of the arc CED is 3.73 cm, correct to 3 significant figures. [2]

(ii) Find the area of the shaded region. [4]

6 Three points, A, B and C, are such that B is the mid-point of AC. The coordinates of A are �2, m� and

the coordinates of B are �n, −6�, where m and n are constants.

(i) Find the coordinates of C in terms of m and n. [2]

The line y = x + 1 passes through C and is perpendicular to AB.

(ii) Find the values of m and n. [5]
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5. Question | 9709 Feb-March 2017 P1 V2 Q1 2

1 Find the set of values of k for which the equation 2x2 + 3kx + k = 0 has distinct real roots. [4]
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6. Question part 1/2 | 9709 May-June 2017 P1 V3 Q9 14

9 (i) Express 9x2 − 6x + 6 in the form �ax + b�2 + c, where a, b and c are constants. [3]
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The function f is defined by f�x� = 9x2 − 6x + 6 for x ≥ p, where p is a constant.

(ii) State the smallest value of p for which f is a one-one function. [1]
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6. Question part 2/2 | 9709 May-June 2017 P1 V3 Q9
15

(iii) For this value of p, obtain an expression for f−1�x�, and state the domain of f−1. [4]
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(iv) State the set of values of q for which the equation f�x� = q has no solution. [1]
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7. Question | 9709 Oct-Nov 2017 P1 V3 Q2 3

2 Find the set of values of a for which the curve y = −
2

x
and the straight line y = ax + 3a meet at two

distinct points. [4]
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8. Question part 1/2 | 9709 Feb-March 2018 P1 V2 Q9
14

9 A curve has equation y = 1

x
+ c and a line has equation y = cx − 3, where c is a constant.

(i) Find the set of values of c for which the curve and the line meet. [4]
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8. Question part 2/2 | 9709 Feb-March 2018 P1 V2 Q9
15

(ii) The line is a tangent to the curve for two particular values of c. For each of these values find the

x-coordinate of the point at which the tangent touches the curve. [4]
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9. Question | 9709 May-June 2018 P1 V2 Q2 3

2 The equation of a curve is y = x2 − 6x + k, where k is a constant.

(i) Find the set of values of k for which the whole of the curve lies above the x-axis. [2]
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(ii) Find the value of k for which the line y + 2x = 7 is a tangent to the curve. [3]
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10. Question part 1/2 | 9709 May-June 2018 P1 V2 Q7 10

7 The function f is defined by f : x  → 7 − 2x2 − 12x for x ∈ >.

(i) Express 7 − 2x2 − 12x in the form a − 2�x + b�2, where a and b are constants. [2]
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(ii) State the coordinates of the stationary point on the curve y = f�x�. [1]
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10. Question part 2/2 | 9709 May-June 2018 P1 V2 Q7
11

The function g is defined by g : x  → 7 − 2x2 − 12x for x ≥ k.

(iii) State the smallest value of k for which g has an inverse. [1]
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(iv) For this value of k, find g−1�x�. [3]
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11. Question | 9709 May-June 2018 P1 V3 Q1 2

1 Express 3x2 − 12x + 7 in the form a�x + b�2 + c, where a, b and c are constants. [3]
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12. Question | 9709 Oct-Nov 2018 P1 V1 Q1 2

1 Showing all necessary working, solve the equation 4x − 11x
1
2 + 6 = 0. [3]
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13. Question | 9709 Oct-Nov 2018 P1 V1 Q2 3

2 A line has equation y = x + 1 and a curve has equation y = x2 + bx + 5. Find the set of values of the

constant b for which the line meets the curve. [4]
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14. Question part 1/2 | 9709 Oct-Nov 2018 P1 V2 Q10
16

10 The equation of a curve is y = 2x + 12

x
and the equation of a line is y + x = k, where k is a constant.

(i) Find the set of values of k for which the line does not meet the curve. [3]
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In the case where k = 15, the curve intersects the line at points A and B.

(ii) Find the coordinates of A and B. [3]
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14. Question part 2/2 | 9709 Oct-Nov 2018 P1 V2 Q10
17
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(iii) Find the equation of the perpendicular bisector of the line joining A and B. [3]
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15. Question part 1/2 | 9709 Oct-Nov 2018 P1 V3 Q9 14

9 A curve has equation y = 2x2 − 3x + 1 and a line has equation y = kx + k2, where k is a constant.

(i) Show that, for all values of k, the curve and the line meet. [4]

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

© UCLES 2018 9709/13/O/N/18



9709 Mathematics Paper 1 - Quadratics
Topical questions | 58 questions

15. Question part 2/2 | 9709 Oct-Nov 2018 P1 V3 Q9
15

(ii) State the value of k for which the line is a tangent to the curve and find the coordinates of the

point where the line touches the curve. [4]
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16. Question part 1/2 | 9709 May-June 2019 P1 V1 Q5 8

5 The function f is defined by f�x� = −2x2 + 12x − 3 for x ∈ >.

(i) Express −2x2 + 12x − 3 in the form −2�x + a�2 + b, where a and b are constants. [2]
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(ii) State the greatest value of f�x�. [1]
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16. Question part 2/2 | 9709 May-June 2019 P1 V1 Q5
9

The function g is defined by g�x� = 2x + 5 for x ∈ >.

(iii) Find the values of x for which gf�x� + 1 = 0. [3]
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17. Question | 9709 May-June 2019 P1 V3 Q1 2

1 The function f is defined by f�x� = x2 − 4x + 8 for x ∈ >.

(i) Express x2 − 4x + 8 in the form �x − a�2 + b. [2]
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(ii) Hence find the set of values of x for which f�x� < 9, giving your answer in exact form. [3]
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18. Question part 1/2 | 9709 Oct-Nov 2019 P1 V1 Q6 8

6 A straight line has gradient m and passes through the point �0, −2�. Find the two values of m for

which the line is a tangent to the curve y = x2 − 2x + 7 and, for each value of m, find the coordinates

of the point where the line touches the curve. [7]
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18. Question part 2/2 | 9709 Oct-Nov 2019 P1 V1 Q6
9
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19. Question part 1/2 | 9709 Oct-Nov 2019 P1 V2 Q9 16

9 Functions f and g are defined by

f�x� = 2x2 + 8x + 1 for x ∈ >,
g�x� = 2x − k for x ∈ >,

where k is a constant.

(i) Find the value of k for which the line y = g�x� is a tangent to the curve y = f�x�. [3]
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(ii) In the case where k = −9, find the set of values of x for which f�x� < g�x�. [3]
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19. Question part 2/2 | 9709 Oct-Nov 2019 P1 V2 Q9
17

(iii) In the case where k = −1, find g−1f�x� and solve the equation g−1f�x� = 0. [3]
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(iv) Express f�x� in the form 2�x + a�2 + b, where a and b are constants, and hence state the least

value of f�x�. [3]
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20. Question part 1/2 | 9709 Oct-Nov 2019 P1 V3 Q6 8

6 A line has equation y = 3kx − 2k and a curve has equation y = x2 − kx + 2, where k is a constant.

(i) Find the set of values of k for which the line and curve meet at two distinct points. [4]
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20. Question part 2/2 | 9709 Oct-Nov 2019 P1 V3 Q6
9

(ii) For each of two particular values of k, the line is a tangent to the curve. Show that these two

tangents meet on the x-axis. [3]
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21. Question | 9709 May-June 2020 P1 V1 Q5 6

5 The equation of a line is y = mx + c, where m and c are constants, and the equation of a curve is
xy = 16.

(a) Given that the line is a tangent to the curve, express m in terms of c. [3]
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(b) Given instead that m = −4, find the set of values of c for which the line intersects the curve at
two distinct points. [3]
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22. Question | 9709 May-June 2020 P1 V2 Q6 7

6 The equation of a curve is y = 2x2 + kx + k − 1, where k is a constant.

(a) Given that the line y = 2x + 3 is a tangent to the curve, find the value of k. [3]
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It is now given that k = 2.

(b) Express the equation of the curve in the form y = 2�x + a�2 + b, where a and b are constants, and

hence state the coordinates of the vertex of the curve. [3]
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23. Question | 9709 May-June 2020 P1 V3 Q1 2

1 Find the set of values of m for which the line with equation y = mx + 1 and the curve with equation

y = 3x2 + 2x + 4 intersect at two distinct points. [4]
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24. Question | 9709 Oct-Nov 2020 P1 V1 Q1 2

1 Find the set of values of m for which the line with equation y = mx − 3 and the curve with equation

y = 2x2 + 5 do not meet. [3]
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25. Question | 9709 Oct-Nov 2020 P1 V2 Q3 5

3 The equation of a curve is y = 2x2 + m�2x + 1�, where m is a constant, and the equation of a line is

y = 6x + 4.

Show that, for all values of m, the line intersects the curve at two distinct points. [5]
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26. Question | 9709 Oct-Nov 2020 P1 V3 Q1 2

1 (a) Express x2 + 6x + 5 in the form �x + a�2 + b, where a and b are constants. [2]

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

(b) The curve with equation y = x2 is transformed to the curve with equation y = x2 + 6x + 5.

Describe fully the transformation(s) involved. [2]
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27. Question | 9709 Oct-Nov 2020 P1 V3 Q4 5

4 A curve has equation y = 3x2 − 4x + 4 and a straight line has equation y = mx +m − 1, where m is a

constant.

Find the set of values of m for which the curve and the line have two distinct points of intersection.

[5]
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28. Question | 9709 Feb-March 2021 P1 V2 Q2 4

2 By using a suitable substitution, solve the equation

�2x − 3�2 − 4

�2x − 3�2
− 3 = 0. [4]
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29. Question | 9709 Feb-March 2021 P1 V2 Q4 6

4 A line has equation y = 3x + k and a curve has equation y = x2 + kx + 6, where k is a constant.

Find the set of values of k for which the line and curve have two distinct points of intersection. [5]
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30. Question | 9709 May-June 2021 P1 V1 Q6 7

6 The equation of a curve is y = �2k − 3�x2 − kx − �k − 2�, where k is a constant. The line y = 3x − 4 is a

tangent to the curve.

Find the value of k. [5]
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31. Question | 9709 May-June 2021 P1 V2 Q1 2

1 (a) Express 16x2 − 24x + 10 in the form �4x + a�2 + b. [2]
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(b) It is given that the equation 16x2 − 24x + 10 = k, where k is a constant, has exactly one root.

Find the value of this root. [2]
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32. Question | 9709 May-June 2021 P1 V3 Q3 5

3 A line with equation y = mx − 6 is a tangent to the curve with equation y = x2 − 4x + 3.

Find the possible values of the constant m, and the corresponding coordinates of the points at which

the line touches the curve. [6]
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33. Question | 9709 Oct-Nov 2021 P1 V1 Q2 4

2 A curve has equation y = kx2 + 2x − k and a line has equation y = kx − 2, where k is a constant.

Find the set of values of k for which the curve and line do not intersect. [5]
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34. Question | 9709 Feb-March 2022 P1 V2 Q2 4

2 A curve has equation y = x2 + 2cx + 4 and a straight line has equation y = 4x + c, where c is a constant.

Find the set of values of c for which the curve and line intersect at two distinct points. [5]
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35. Question | 9709 May-June 2022 P1 V1 Q1 2

1 (a) Express x2 − 8x + 11 in the form �x + p�2 + q where p and q are constants. [2]
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(b) Hence find the exact solutions of the equation x2 − 8x + 11 = 1. [2]
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36. Question part 1/2 | 9709 May-June 2022 P1 V2 Q5 6

5 The equation of a curve is y = 4x2 − kx + 1
2
k2 and the equation of a line is y = x − a, where k and a are

constants.

(a) Given that the curve and the line intersect at the points with x-coordinates 0 and 3
4
, find the values

of k and a. [4]
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36. Question part 2/2 | 9709 May-June 2022 P1 V2 Q5
7

(b) Given instead that a = −
7
2
, find the values of k for which the line is a tangent to the curve. [5]

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

© UCLES 2022 9709/12/M/J/22 [Turn over



9709 Mathematics Paper 1 - Quadratics
Topical questions | 58 questions

37. Question | 9709 Oct-Nov 2022 P1 V1 Q1
2

1 Solve the equation 3x + 2 =
2

x − 1
. [3]
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38. Question part 1/2 | 9709 Oct-Nov 2022 P1 V2 Q6 8

6 The equation of a curve is y = 4x2 + 20x + 6.

(a) Express the equation in the form y = a�x + b�2 + c, where a, b and c are constants. [3]
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(b) Hence solve the equation 4x2 + 20x + 6 = 45. [3]
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38. Question part 2/2 | 9709 Oct-Nov 2022 P1 V2 Q6
9

(c) Sketch the graph of y = 4x2 + 20x + 6 showing the coordinates of the stationary point. You are

not required to indicate where the curve crosses the x- and y-axes. [3]
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39. Question | 9709 Oct-Nov 2022 P1 V3 Q2 3

2 The function f is defined by f�x� = −2x2 − 8x − 13 for x < −3.

(a) Express f�x� in the form −2�x + a�2 + b, where a and b are integers. [2]
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(b) Find the range of f. [1]
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(c) Find an expression for f −1�x�. [3]
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40. Question | 9709 Feb-March 2023 P1 V2 Q1 2

1 A line has equation y = 3x − 2k and a curve has equation y = x2 − kx + 2, where k is a constant.

Show that the line and the curve meet for all values of k. [4]
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41. Question | 9709 May-June 2023 P1 V2 Q3 4

3 (a) Express 4x2 − 24x + p in the form a�x + b�2 + c, where a and b are integers and c is to be given

in terms of the constant p. [2]
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(b) Hence or otherwise find the set of values of p for which the equation 4x2 − 24x + p = 0 has no

real roots. [1]
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42. Question | 9709 May-June 2023 P1 V2 Q4 5

4 Solve the equation 8x6 + 215x3 − 27 = 0. [3]
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43. Question | 9709 May-June 2023 P1 V3 Q2 3

2 The function f is defined for x ∈ > by f�x� = x2 − 6x + c, where c is a constant. It is given that f�x� > 2

for all values of x.

Find the set of possible values of c. [4]
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2 A line has equation y = 2cx + 3 and a curve has equation y = cx2 + 3x − c, where c is a constant.

Showing all necessary working, determine which of the following statements is correct.

A The line and curve intersect only for a particular set of values of c.

B The line and curve intersect for all values of c.

C The line and curve do not intersect for any values of c. [4]
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45. Question | 9709 Oct-Nov 2023 P1 V3 Q6 8

6 A line has equation y = 6x − c and a curve has equation y = cx2 + 2x − 3, where c is a constant. The

line is a tangent to the curve at point P.

Find the possible values of c and the corresponding coordinates of P. [7]
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7 The straight line y x 5= +  meets the curve x y k2 32 2+ =  at a single point P.

 (a) Find the value of the constant k. [4]
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 (b) Find the coordinates of P. [2]
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1 (a) Express y y3 12 152 - -  in the form ( )y a b3 2+ + , where a and b are constants. [2]
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 (b) Hence find the exact solutions of the equation x x3 12 15 04 2- - = . [3]
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11 The function f is defined by ( )f x x x10 6 2
= + -  for x Rd .

 (a) By completing the square, find the range of f. [3]
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 The function g is defined by g( )x x k4= +  for x Rd  where k is a constant.

 (b) It is given that the graph of g ( )fy x
1

=
-  meets the graph of ( )gy x=  at a single point P.

  Determine the coordinates of P. [6]
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Additional page

If you use the following page to complete the answer to any question, the question number must be clearly 
shown.
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4 Show that the curve with equation x xy3 40 02 - - =  and the line with equation x y k3 0+ + =  meet for 
all values of the constant k. [5]
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9 The equation of a curve is y k x kx2 221 2 2= - +  and the equation of a line is y kx p= + , where k and p  are constants with k0 11 1 .
 (a) It is given that one of the points of intersection of the curve and the line has coordinates ,25 21b l.
  Find the values of k and p, and find the coordinates of the other point of intersection. [7]
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 (b) It is given instead that the line and the curve do not intersect.
  Find the set of possible values of p. [3]
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1 A curve has equation y x x5 3 2 2= + -  and a straight line has equation y kx 13= + , where k is a constant.
 Find the set of values of k for which the curve and the line do not meet. [4]
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6 The equation of a curve is x kxy2 2 02 - + =  and the equation of a line is y px 3= + , where k and p are 
constants.

 (a) Given that k 2=  and p 11= , find the coordinates of the points of intersection of the curve and the 
line. [4]
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 (b) Given instead that p 4= , find the set of values of k for which the curve and the line do not 
intersect. [5]
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2 Find the coordinates of the points of intersection of the curve and the line with equations
 xy y2 5 242+ =  and x y2 4 0+ + = . [4]
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3 The coefficient of x7  in the expansion of px p x42 5+e o  is 1280. 
 Find the value of the constant p. [4]
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54. Question | 9709 Oct-Nov 2025 P1 V1 Q1 2

9709/11/O/N/25© UCLES 2025

1 Find the set of values of the constant k for which the quadratic equation
( )kx k x3 8 3 02 + + + =

 has two distinct real roots. [4]
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55. Question | 9709 Oct-Nov 2025 P1 V2 Q1 2

9709/12/O/N/25© UCLES 2025

1 (a) Express x x9 36 82 - +  in the form ( )p x q r2+ + , where p, q and r are constants. [2]
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 (b) Hence find the set of values of the constant k for which the equation x x k9 36 82 - + =  has no 
real roots. [1]
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 (c) Find the exact roots of the equation x x9 36 8 152 - + =- . [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000002 *

DO
 N

OT
 W

RI
TE

 IN
 TH

IS
 M

AR
GI

N 
    

    
    

    
 D

O 
NO

T W
RI

TE
 IN

 TH
IS

 M
AR

GI
N 

    
    

    
    

 D
O 

NO
T W

RI
TE

 IN
 TH

IS
 M

AR
GI

N 
    

    
    

    
 D

O 
NO

T W
RI

TE
 IN

 TH
IS

 M
AR

GI
N 

    
    

    
    

 D
O 

NO
T W

RI
TE

 IN
 TH

IS
 M

AR
GI

N

DFD



9709 Mathematics Paper 1 - Quadratics
Topical questions | 58 questions

56. Question part 1/2 | 9709 Oct-Nov 2025 P1 V3 Q10 12

9709/13/O/N/25© UCLES 2025

10 A function f is defined by ( )x px x q4f 2= + +  for x R! , where p and q are constants.
 (a) It is given that p 2=  and q 10= .
  (i) Express ( )xf  in the form ( )a x b c2+ + , where a, b and c are constants. [3]
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  (ii) State the range of f. [1]
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56. Question part 2/2 | 9709 Oct-Nov 2025 P1 V3 Q10 13

9709/13/O/N/25© UCLES 2025 [Turn over

 (b) It is given instead that q 5=-  and the roots of ( )x 0f =  are 5m and m9- , where m is a constant.
  Find the values of p and m. [5]
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57. Question | 9709 Oct-Nov 2025 P1 V5 Q3

9709/15/O/N/25© UCLES 2025

5

[Turn over

3 (a) Express x x4 10 62 + +  in the form ( )a x b c2+ + , where a, b and c are rational constants to be 
determined. [2]
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 (b) The curve with equation y x x4 10 62= + +  and the line y k=  have exactly one point of 
intersection.

  Using your answer to part (a) or otherwise, state the value of the constant k. [1]
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58. Question | 9709 Oct-Nov 2025 P1 V5 Q5

9709/15/O/N/25© UCLES 2025

7

[Turn over

5 Solve the equation

  x
x

28 0
273

3
- + = . [3]

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

* 0000800000007 *

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN

DFD


