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Solve the equation 6sinf = 1 + Snd for —180° < 6 < 180°. [4]

| © UCLES 2025 @ 9709/11/M/J/25 [Turn over I



* 0000800000004 *

R

2 The equation of a curve is such that

a4,-4).

b
dx

; n

= 4(2x—5)3 —9x%. The curve passes through the point

(a) Find the gradient of the normal to the curve at the point A. [2]
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The third term of a geometric progression is 18 and the sum of the first three terms is 26. It is given that
the common ratio is negative.

(a) Find the tenth term of the progression. Give your answer correct to 3 significant figures. [5]
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A

The diagram shows the curve with equation y = Sx% —20x and the line with equation y = x—16.
The x-coordinates of the points of intersection of the curve and line are 1 and 16.

Find the area of the shaded region between the curve and the line. [5]

| © UCLES 2025 @ 9709/11/M/J/25 I

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

* 0000800000007 *

1l

II 7 ]

5 (a) Find the first three terms, in ascending powers of x, in the expansion of each of the following

expressions.

i @-px)’ [2]
4

(i) (1—§x> 2]

4
(b) Given that the coefficient of x> in the expansion of (2— px)5 <1 —%x) is 93, find the possible

values of the constant p. [3]
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The equation of a curve is 2x% — kxy+2 = 0 and the equation of a line is y = px+ 3, where k and p are
constants.

]

(a) Giventhat £ =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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7  The equation of a curve is y = 4x° + — —8.
x?

(a) A point P is moving along the curve in such a way that its y-coordinate is decreasing at 5 units per
second.

Find the rate at which the x-coordinate of point P is changing when x = 2. [4]
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(b) Find the coordinates of the stationary points of the curve and determine their nature. [5]
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The circle with equation x*+ y —6x+10y—27 = 0 intersects the line x =—2 at the points P and Q.

Find the area of the triangle formed by the tangents to the circle at P and Q, and the line x =—2.  [§]

| © UCLES 2025 % 9709/11/M/J/25 I

12 _l

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

* 0000800000013 *

J T =

| © UCLES 2025 @ 9709/11/M/J/25 [Turn over I



* 0000800000014 *

DR

rem

a rad

B rem

The diagram shows a sector ABC of a circle with centre 4 and radius »cm. The angle BAC is « radians,
where 0 < o < %ﬂ:.

(a) Itis given that the area of the triangle ABC is 4cm? and the area of the sector ABC is 8ocm?.

Find the exact area of the shaded segment. [4]
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(b) Itis given instead that the length of the chord BC is chm but the area of the triangle ABC is still

V2

4cm?.

Find the area of the shaded segment. Give your answer correct to 3 significant figures. [4]
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10 The functions f and g are defined by

f(x) =+vx forx =0,
gx)=3vx+2-5 forx=-2.

(a) Describe fully a sequence of transformations which transforms the graph of y = f(x) to the graph
of y = g(x). You should make clear the order in which the transformations are applied. [5]

The diagram shows the graph of y = g(x).

(b) On the diagram sketch the graph of y = g~! (x) together with any relevant mirror line. [2]
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(¢) Find an expression for g_l (x). [2]

The function h is defined by
h(x)=x—2  forx=0.

(e) Find the value of g_lh(4). [1]
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If you use the following page to complete the answer to any question, the question number must be clearly
shown.
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Additional page
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A

B

y = 1f(x)

-8 y =g

The diagram shows the graphs with equations y = f(x) and y = g(x).

Describe fully a sequence of two transformations which transforms the graph of y = f(x) to the graph
of y = g(x). Make clear the order in which the transformations should be applied. [4]
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Find the coordinates of the points of intersection of the curve and the line with equations

2xy+5>=24 and 2x+y+4=0. [4]
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5
3 The coefficient of x’ in the expansion of (px2 + %x) is 1280.

Find the value of the constant p. [4]
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3
A point P is moving along the curve with equation y = ax? —12x in such a way that the x-coordinate of
P is increasing at a constant rate of 5 units per second.

(a) Find the rate at which the y-coordinate of P is changing when x = 9. Give your answer in terms of
the constant a. [3]

(b) Given that the curve has a minimum point when x = %, find the value of a. [2]
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The equation of a curve is y = 4cos2x+3 for 0 < x < 2m.

(a) State the greatest and least possible values of y. [2]
(b) Sketch the curve. [2]
"\
T T T T T T T T >
0 T T 2n m

(¢) Hence determine the number of solutions of the equation 4 cos2x+3 = 2x—1 for 0 < x < 27. [1]
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P
@) >x
The diagram shows the curve with equation y = Ll and the line y = 6 —3x. The line and the
(5x+4)2
curve intersect at the point P which has y-coordinate 3.
Find the area of the shaded region. [6]
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7 (a)

Prove the identity

(T i

tan6+7 _ sin@cos O+ 7 cos>0
tan’0—3  1—4cos’0
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(b) Hence solve the equation

||| i

sin@cos O+ 7 cos>0 __5
1 —4cos’0 tan o

for 0° < 6 < 180°. [4]
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The diagram shows the circle with equation x4 y2 —14x+8y+36 = 0 and the line y =—2. The line
intersects the circle at the points 4 and B. The centre of the circle is C.

(a) Find the coordinates of 4, B and C. [3]
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(b) Find the angle ACB in radians. Give your answer correct to 3 significant figures. [2]

(¢) The chord AB divides the circle into two segments.

Find the area of the larger segment. [4]
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d
9  The equation of a curve is such that g); :—%. It is given that the curve has a stationary point
X
at (—2,19).
. . dy
(a) Find an expression for o [3]

(b) Find the x-coordinate of the other stationary point of the curve, and determine the nature of this
stationary point. [2]
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(¢) Find the equation of the curve. [3]

d . ..
(d) Find the equation of the normal to the curve at the point where ay = —% and x is positive. Express

your answer in the form px+¢gy+r = 0, where p, ¢ and r are integers. [4]

| © UCLES 2025 ﬁ 9709/12/M/J/25 [Turn over I



* 0000800000014 *

J LT —

10 (a) The first, second and third terms of an arithmetic progression are 4%, k* and 8k respectively, where
k is a non-zero constant.

(i) Find the value of %. [2]
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(b) The fourth and sixth terms of a geometric progression are 36 and 6 respectively. The common
ratio of the progression is positive.

Find the sum to infinity of the progression. Give your answer in the form \/ZL’ where a, b and ¢
—c
are integers. [5]
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(a) Express x* +4x+2 in the form (x+ a) + b, where a and b are integers. [2]

The functions f and g are defined as follows.
f(x) =x?+4x+2  for x<-2
gx)=—x—4 for x =2-2

(b) (i) Find an expression for ! (x). [3]
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(ii) Find an expression for (gf )_1 (x). [4]

| © UCLES 2025 % 9709/12/M/J/25 I



* 0000800000018 *

ORI

If you use the following page to complete the answer to any question, the question number must be clearly
shown.

T — —

Additional page
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1 Acurve has equation y = 2x+—3.
X

Find the equation of the tangent to the curve at the point (—2, —1). Give your answer in the form
y=mx+c. [4]
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The first two terms of a geometric progression are

4sin’0, 8sin’0,
where 0 is an angle such that 0 < 6 < %TE.

Given that the sum to infinity of the progression is %, find the value of 6. Give your answer in the form

sin”! k, where k is a rational number. [4]
CLES 2025 : 9709/13/M/J/25 [Turn over I
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3
3  Given that f (ﬁ + 2) dx = 12, find the value of the constant a. [4]
X
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5
4 (a) Find the first three terms in the expansion of (2 - %x) in ascending powers of x. [3]
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Solve the equation

for —180° < 6 < 180°.

1T —

4sinOtan@ =1+ 5cos6
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An arithmetic progressmn has first term @ and common difference 2. The Nth term is 55 and the sum of
the first 3N terms is 5760.

Find the values of N and a. [6]
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A curve i1s such that a =3x>+10x—8.

(a) Find the set of values of x for which y decreases as x increases. [3]

(b) It is given that the maximum point of the curve has y-coordinate 27.

Find the equation of the curve. [4]
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A 12cm B
E

12cm
D F C

The diagram shows a square ABCD where each side has length 12cm. Points £ and F lie on the sides
BC and CD respectively and are such that BE = %BC and DF = %DC . The arc EF is part of a circle
with centre 4. The shaded region is bounded by the arc EF and the line segments EC and FC.

(a) Show that the size of angle EAF is 0.9273 radians, correct to 4 significant figures. [2]
(b) Find the perimeter of the shaded region. [3]
(¢) Find the area of the shaded region. [3]
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Three points P, Q and R have coordinates P(—13, 5), O(5, 1) and R(2, k), where £k is a constant. It is
given that the angle PRQ is a right angle.

(a) Show that one of the possible values of k is 10, and find the other possible value. [4]
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(b) Itis now given that £ = 10. A circle passes through the points P, Q and R.

Find the equation of the tangent to the circle at R. Give your answer in the form ax+by+c =0,
where a, b and c are integers. [5]
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10 A curve C has equation y = 75 —5 +2x—5.
(a) Find the coordinates of the two stationary points. [4]
. d% : . :
(b) Find — and hence determine the nature of each stationary point. [3]
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(¢) The curve C is transformed to the curve C, using a translation of ( 7) followed by reflection in

the x-axis.

(i) State the coordinates of the maximum point of C,. [1]

(ii) Find the equation of C| in the form y = +dx+e, where a, b, ¢, d and e are integers.

a
bx+c 3]
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11 The function fis defined by f(x) = x* +4ax+a for x € R, where a is a constant.

The function g is such that g_1 (x) = V2x—4 for x € R.

(a) Given that the range of f'is f(x) = —33, find the possible values of a. [4]
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(b) Given instead that fgg(0) = 96, find the value of a. [6]
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1  The equation of a curve is such that a =12(2x— 5) + 8x. It is given that the curve passes through the
point (2, 4).

Find an equation of the curve. [4]
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In the expansion of (3 +ax)’ + (6 —x)*, the coefficient of x? is six times the coefficient of x.

Find the possible values of the constant a. [5]
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3 (a) Use completing the square to find the exact solutions of the equation 4x* —4x—1 = 0. (2]

for 0° < 6 < 180°.

. _ 1
(b) Hence solve the equation 4tan6 = 4 + ano [3]
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A |
=x"——
/J’ X’

0 7 2 >y

The diagram shows part of the curve y = x*

- Lz The shaded region is bounded by the curve, the line
x = 2 and the x-axis. X

Find the volume formed when the shaded region is rotated through 360° about the x-axis, giving your
answer correct to 2 decimal places. [5]
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A S5cm C S5cm B

The diagram shows a sector ABD of a circle with centre 4 and radius 10 cm. The perpendicular bisector
of AB passes through D.

(a) Find the perimeter of the shaded region BCD, giving your answer correct to 1 decimal place. [4]
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(b) Find the area of the shaded region BCD, giving your answer correct to 1 decimal place. [2]
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Each year, on her birthday, Ananya receives some money from each of her parents.

|

On Ananya’s first birthday, her father gives her $10. Every subsequent year, her father gives her $5
more than he gave her the previous year.

On Ananya’s first birthday, her mother also gives her $10. Every subsequent year, her mother gives her
20% more than she gave her the previous year.

(a) Show that on Ananya’s eleventh birthday she receives more from her mother than from her father.

[3]
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(b) Find the total amount of money Ananya receives up to and including her eighteenth birthday. [5]
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In the parallelogram ABCD, the coordinates of A are (3, 7), the coordinates of B are (6, p) and the
coordinates of D are (1, p). It is given that the gradient of AB is —%.

(a) Find the value of p. [2]
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(¢) Find the area of the triangle formed by the perpendicular bisector of 4B and the x- and y-axes. [5]

| © UCLES 2025 % 9709/15/M/J/25 [Turn over I



* 0000800000012 *

The equation of a curve is y = x° +ax® + bx+5. The curve has a stationary point at (1, 9).

(a) Find the values of the constants a and b. [5]
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(b) Find the coordinates of the other stationary point. [3]

(¢) A point P is moving along part of the curve in such a way that the y-coordinate of P is increasing
at a constant rate of 6 units per second.

Find the rate at which the x-coordinate of P is increasing when x = 5. [3]
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Functions f and g are defined as follows.

f(x) =cosxforO0<x<m
g(x)=3cos(x—m)+2fort S x <27

(a) Describe fully the transformations that have been combined to transform the graph of y = f(x) to

the graph of y = g(x). [4]
(b) On the given axes, sketch the graphs of y = f(x) and y = g(x). [4]
A
T T
0 m o
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(¢) Find g 'f(3m). [4]
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10 The equation of a circle is x* +y2 +4x—8y—12=0.

(a) Find an equation of the tangent to the circle at the point (2, 8), giving your answer in the form
ax+by+c=0. (4]
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(b) Given that the line x+3y = k does not intersect the circle, show that k> —20k—220 > 0. [5]
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If you use the following page to complete the answer to any question, the question number must be clearly
shown.

LT — —

Additional page

| © UCLES 2025 % 9709/15/M/J/25 I

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

* 0000800000019 *

ORI

| © UCLES 2025

19

BLANK PAGE

9709/15/M/1/25



* 0000800000020 *

J LT =

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download
at www.cambridgeinternational.org after the live examination series.

Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge.

| © UCLES 2025 @ 9709/15/M/J/25 I

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



	Variant 11
	Variant 12
	Variant 13
	Variant 15

