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Find the set of values of the constant £ for which the quadratic equation

|

3k’ + (k+8)x+3=0
has two distinct real roots. (4]
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A geometric progression has first term a and common ratio cos 6, where 0 < 6 < %n. It is given that

the second term is 8 and the fifth term is é

(a) Find the value of 6. Give your answer correct to 3 significant figures. [3]

........................ B2 LoBB L

(b) Find the exact value of the sum to infinity. [2]
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In the expansion of

4
(px+3)° — <x3 +§> :
the coefficient of x* is 216.

Find the value of the positive constant p. [5]
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(a) Express1— 6x—x” in the form a— (x+ b)?, where a and b are constants. [3]

(b) The graph of y = x* is transformed to the graph of y = 1 —6x—x? by a reflection followed by a

translation of ’Z) Give details of the reflection and determine the values of m and n. [3]
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5 (a) Show that tan*6—1

DFD
| - |
—2c0s°0
E-————————. 3
cos*o S

Cos‘lG

| - dcos*d + tostd - (0¥ _

......... taniQ.-1 5.
coso
........................ tont@-1.3.. 1= 9¢oS’@ | o BhawdM e,
cos4 O
(b) Hence solve the equation cos?@(tan*6— 1) = 7 for 0° < 6 < 180° [4]
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Functions f and g are defined by
f(x) = (x+3)*—12 for x>0,

g(x)=2x—5 for x € R.

(a) State the range of f. [1]
OO 1 5. 8 YETOO (- T 5 e I S s YOO
..................... e TR YOO [

(b) Find an expression for £ (x) [2]
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rem %n rad rcm
0]

The diagram shows a sector of a circle with centre O and radius »cm. The shaded region is bounded by
the chord AB and the arc AB. The size of angle AOB is %n radians.

(a) Show that the area of the shaded region is approximately 0.6147* cm?. [2]

Study copy distributed by EduResource ZA | eduresourcza.com

_

DO NOT WRITE IN THIS MARGIN

% 9709/11/0/N/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


https://eduresourcza.com

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

* 0000800000009 * DFD

1

It is given that the radius of the circle is increasing at a rate of 0.4cms .

(b) (i) Find the rate of increase of the area of the shaded region at the instant when » = 20.

Give your answer correct to 2 significant figures. [3]

........... dA
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(ii) Find the rate of increase of the length of the arc 4B. Give your answer correct to 2 significant

figures. [3]
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The diagram shows the curve with equation y = %\/} and the point P with coordinates <9, %) The
shaded region is bounded by the curve and the lines x = 0 and y = %

(a) Find the area of the shaded region. [3]
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(b) The shaded region is rotated through 360° about the y-axis.

Find the exact volume of the solid produced. [4]
|
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An arithmetic progression has first term 2 and common difference d. The sum of the first » terms is
denoted by S .

(a) Itis given that (S, —1), S,, S, are the first three terms of a second arithmetic progression.

Find the value of d. [4]
.......... NN B - B .
........... S}'=3+d
............ Swz AlU438) = @ ld .
............. Sz 3 lM88] c ased.
..................... Q169 -2-d = 18+ 36d = =6 e,
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(b) Hence find the difference between the values of the 15th terms of the two arithmetic progressions.

[4]
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10 A circle has equation x* +y* +4y—21 = 0 and a straight line has equation 2x+y—8 = 0.
The line intersects the circle at two points.

(a) Find the coordinates of these two points of intersection. [4]
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(b) The circle has centre C and the two points of intersection are denoted by 4 and B.

Find the area of the triangle ABC. [3]
(3
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11 A curve passes through the point P(4, 3) and is such that

d_8 10

& 2 (2x-3)%

(a) Find the equation of the normal to the curve at P. Give your answer in the form y = mx+c. [3]

(b) Find the rate of change of the gradient of the curve when x = 4 [3]
d'—x,_ ......................................................................
B 7Lt I ot R
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(¢) Given that the curve also passes through the point (—1, ¢), find the value of g.
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9709/11 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks Guidance
1 Use of b° — 4ac *M1
Obtain k* — 20k + 64 Al
Attempt solution of quadratic equation or inequality DM1 | Solve quadratic using suitable method. E.g.,
factorisation, quadratic formula, completing the
square.
Obtain k<4, k>16 or clear equivalent B1 | BO for use of < and/or >.
4
Question Answer Marks Guidance
2(a B1 | Condone poor notation.
@ State or imply that second and fifth terms are acos® and acos®* @ or 1* = 61_4 P
Attempt solution of equation of form cos’@ =kas farascos 6 =... , where 0<k <1 M1 | Must come from division.
Obtain cos@=0.25, and hence #=1.32only Al | Allow greater accuracy 1.318116...
A0 for 75.5°.
3
2(b) Attempt to find a using their 6 and substitute in correct formula for sum to infinity M1 | Using exact or approximate value for 7.
—-1<r<l
Obtain a =32 and use exact value of r to obtain 12 Al | Or exact equivalent.
2
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9709/11 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks Guidance
3 x* term from (px+3)° is 5p*x* x3 B1 | Or coefficient is 15p°.
Not 5C1 x 3 or factorial form or 15(px)*.
Can be in a list.
2 4 M1
Identify term involving x® x p_z as relevant term from (x3 + Ej
x x

Obtain 6p°x* or —6p°x* Al | Or coefficient is 6p* or —6p°.
Not 4C2 or factorial form.

Attempt solution for p? of equation that is quadratic in p M1 | Solve quadratic in p? using suitable method. E.g.
factorisation, quadratic formula, completing the
square.

E.g. 3(5p* + 18)(p? — 4)

Obtain 15p* —6p*> =216 =0 or equivalent and hence p =2 B1 | No other solutions.

5
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9709/11 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks Guidance
4a) | {10} - (x (+}{3)) BI
B1
B1
3
4(b) State reflection in x-axis B1
Obtain m=-3 B1 FT | Following their value of b.
Obtain n=10 B1 FT | Following their value of a.
3
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9709/11

Cambridge International AS & A Level — Mark Scheme

October/November 2025

PUBLISHED
Question Answer Marks Guidance
5(a) ) sin® 0 sin20 sin%0 B1 | Candidates can work from LHS to RHS or RHS
Use tan" 0=—; ) or tan*0 — 1= 2 +1 |+ i -1 to LHS for full marks. If working on both sides
cos cos cos simultaneously, maximum of B1 M1 only if a
common correct expression is reached.
49 : : : M1 _a2N2 4 2 2 2 _ 2
Attempt to express tan” 6 —1as a single fraction in terms of cos® only Using (1-c 1 < o (s"+c )Ss c’) etc.
c c
1—=2cos? 6 Al | AG — necessary detail needed.
Confirm result ————— WWW
cos” @
Alternative Method for Question 5(a)
1-2cos’6  cos'd 1 B1
cos’ @ cos* @
2
(1 — cos’ 9) Ml
a1
cos” @
Confirm result tan*6 — 1 Al | AG — necessary detail needed.
Alternative Method 2 for Question 5(a)
tan*6 = sec’d — 2sec’d + 1 B1
tan*0—1= —1 - 22 M1
cos’d  cos“O
1—2cos2 @ Al | AG — necessary detail needed.
Confirm result 2
cos” @
3
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9709/11 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks Guidance
5(b) Use identity to form equation using cosé& only *M1 1=2cos2 0
Expect ———— =7 OE
cos” 6
Allow unsimplified.
Obtain 9cos® @ =1 or similarly simplified equivalent Al | Condone cos*0 (1 -9cos’d) =0
Could be implied by one correct solution
Solve equation of form cos®d = & to obtain at least one solution DM1 | Provided 0<k <.
Obtain 70.5 and 109.5 Al | Or greater accuracy 70.528..., 109.471..., and
no others between 0 and 180.
SC B1 for 1.23¢ and 1.91¢ only.
A0 if cos?0 (1 — 9cos’d) = 0 is used.
4
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9709/11 Cambridge International AS & A Level — Mark Scheme October/November 2025

PUBLISHED
Question Answer Marks Guidance
6(a) State f(x)>—3 or y>-3 or clear equivalent B1 | Must be > rather than >.
Allow > -3 but not x > 3.
1
6(b) Attempt to arrange to x =... in terms of y or equivalent M1 | Or in terms of x already.
Sign errors only.
Obtain -3 +x+12 Al | Now in terms of x.
AOQ for + in final answer.
Condone y = ...
2
6(c) Attempt expression for gf(x) *M1 | Expect 2((x + 3)? — 12) — 5.
Sign errors only.
Obtain 2(x +3)* =29 =69 Al | OE
E.g. 2x + 12x — 80 [= 0].
Attempt solution of quadratic equation to find at least one value of x DM1 | No method needed.
Obtain x =4 only Al
Alternative Method for Question 6(c)
Attempt solution of g(x) =69 or evaluation of g7'(69) *M1 | [ncorrect order of £~ and then g™ scores *MO.
Obtain 37 Al
Attempt solution of f(x)=their 37 or evaluation of ' (their 37) bM1
Obtain x=4 only Al
4
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9709/11 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks Guidance
7(a) Obtain correct %rz x2im—1 7”2 sin2n \7 8
0.614r* Al | AG
Greater accuracy is 0.61418...7°.
2
7(b)(d B1 | Or greater accurac
U {%} = 1.228r g Y
dr
M1
Use % = % xﬁ , or equivalent, with =20 ‘their’ % x 0.4 with r =20
dt dr dr r
Obtain 9.8 Al | AWRT
3
7b)ii . 2 B1
(b)(i1) | State or imply snr for length of arc AB Could be implied by dar 2_7r
de 3
Differentiate and apply correct use of chain rule M1
Obtain 0.84 Al | AWRT
3
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9709/11 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks Guidance
8(a) Integrate to obtain expression 1? =3 Bl | OE
3 M1
Evaluate integral of the form & x2 between limits 0 and 9 and subtract result from 2%
Obtain %x% giving area under curve is 9 and shaded area is 3 Al
Alternative Method for Question 8(a)
Obtain x =4y’ B1
Integrate to obtain expression of form &y’ and evaluate between limits 0 and 3 Mi
Obtain £)° and hence shaded area is 5 Al
3
8(b) Attempt to express x” in terms of y M1 | Condone k*.
Attempting | y* dx scores 0/4.
Obtain or imply volume is [r] [16y* [dy] Al
Integrate to obtain 4" and evaluate between limits 0 and 3 M1
Obtain 16 5° and hence 281 or exact equivalent A1l | Condone omission of n except for last mark.
5
4
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9709/11 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks Guidance
9(a) Attempt to express each of S, —1, S,, S, in terms of d (with at least one correct) *M1 | Allow unsimplified.
Obtain S, —-1=3+d, S,=8+6d, S,=18+36d A1 | Must be simplified but can be implied by later
work.
Attempt equation in d by linking the three values DM1
Obtain correct (3+d)+(18+36d)=2(8+6d) or equivalent, and hence d =-1 Al
4
9(b) 2+ 14 X their d M1
Second progression: obtain either first term = & or common difference = 4 B1 | Must be from correct d in part (a).
Second progression: attempt to find 15th term M1 | Using a = 3 + their d from part (a).
Obtain 58.8, and hence difference = 59.6 Al
4
© Cambridge University Press & Assessment 2025 Page 17 of 19

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

9709/11 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks Guidance
10(a) Attempt to substitute for x or y to produce quadratic equation in one variable *M1 | Allow unsimplified.
Obtain 5x% —40x+75=0 or 55> —20=0 Al | Or similarly simplified equivalent.
Find two values of one variable B1
Obtain coordinates (3,2) and (5,—-2) B1
4
10(b) Obtain centre (0,—2) [and radius 5] B1
Attempt area of ABC using mid-point of AB or 1x base x height M1 | OE
Use of correct formula for area of a triangle.
Obtain %\/ﬁ x+[20 or 1x5x4 (or equivalent) and hence 10 Al
3
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9709/11 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks Guidance
11(a) Substitute 4 to obtain gradient of curve is Bl
Attempt equation of normal using (4,3) and — for their gradient M1
y=—10x+43 Al
3
11(b) {—16x’3}{+40(2x—3)’3} B1 B1 | OE
Substitute 4 to obtain 7 B1
3
H©) 1 [y =]{-8x" }{+52x=3)"}[+¢] Bl Bl
Substitute x =4, y =3 in an integrated expression to find value of ¢ M1
Obtain 3=-2+1+c and hence y =—8x"' +52x-3)"' +4 Al l?fr finding c = 4.
Substitute x =—1 to obtain g =11 Al [ Noty=11.
5
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CANDIDATE
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CENTRE
NUMBER

CANDIDATE
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MATHEMATICS

Paper 1 Pure Mathematics 1

You must answer on the question paper.

You will need: List of formulae (MF19)

9709/12

October/November 2025

1 hour 50 minutes

Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.

Write your name, centre number and candidate number in the boxes at the top of the page.
Write your answer to each question in the space provided.
Do not use an erasable pen or correction fluid.

INSTRUCTIONS

e  Answer all questions.

[ ]

[ ]

[}

[ J

e Do not write on any bar codes.
[}

number or numbers must be clearly shown.

calculator.

You should use a calculator where appropriate.
You must show all necessary working clearly; no marks will be given for unsupported answers from a

If additional space is needed, you should use the lined page at the end of this booklet; the question

e  Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place for angles in
degrees, unless a different level of accuracy is specified in the question.

INFORMATION

e  The total mark for this paper is 75.
e The number of marks for each question or part question is shown in brackets [ ].

DC (DE/CT) 343522/4
© UCLES 2025

L

This document has 20 pages. Any blank pages are indicated.

Study copy distributed by EduResource ZA | eduresourcza.com

[Turn over

_


https://eduresourcza.com

* 0000800000002 *

1l

1 (a) Express 9x* —36x+38 in the form p(x+¢)* +r, where p, ¢ and r are constants.

DFD

2

(b) Hence find the set of values of the constant k for which the equation 9x% —36x+8 = k has no

real roots.

[1]
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T

6
2 Find the term independent of x in the expansion of <2x2 - —) . [3]
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I 1

3 (a) The graph of y = f(x) is transformed to the graph of y = f(3x) + 2.

Describe fully the two transformations which have been combined to give the resulting graph.

[3]

......................... ") ‘(QnSla,t‘l‘on?ﬂmT’-cg-\
..................... Horjontal . avekch. . witv. dackee Y2 L

(b) A different graph has equation y = g(x). This graph is stretched by scale factor 3 in the y-direction
and then reflected in the y-axis.

Write down the equation of the transformed graph in terms of the function g. [2]
.................. Sheebch o M2 B3QONN
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HIIH\I\ (LT 1

The equation of a curve is such that a}’ =k’ + 22 , Where £k is a constant. The curve passes through the

point S (2, 20) and the gradient of the curve at S is 675

(a) Find the value of £. [1]
e B2 B B e
................. 6S.2 LB AL e
.................... B2 JBK oo
...................... Kz 8 e

(b) The coordinates of a point 7 on the curve are (1, 7).

Find the value of z. [5]

I © UCLES 2025 % 9709/12/0/N/25 [Turn over I
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MR EHDRmm

A

>
(0] a b\ X

1
The equation of a curve is y = 4x? —x. The curve has a maximum point when x = a and crosses the
x-axis at the point with coordinates (b, 0), where 5 > 0. The shaded region is bounded by the curve, the
line x = a and the x-axis (see diagram).

(a) Find the value of a. [3]

I © UCLES 2025 % 9709/12/0/N/25 I

Study copy distributed by EduResource ZA | eduresourcza.com

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


https://eduresourcza.com

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 *

= IR

DFD

(b) Find the exact area of the shaded region.

I © UCLES 2025 %

9709/12/0O/N/25

Study copy distributed by EduResource ZA | eduresourcza.com

[Turn over I


https://eduresourcza.com

* 0000800000008 * DFD

T

6 (a) Sketch the graph of y = 3sinx+2 for 0 <x < 2m. [2]

(b) Determine the number of solutions in the interval 0 < x < 27 of each of the following equations.

(i) 3sinx+2=x [1]

I © UCLES 2025 % 9709/12/0/N/25 I
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LT 1

(¢) Solve the equation 3sinx+2 =5 cos’x—1 for 0 < x < 2. [5]

................................ LTI R XS11Y, S BN o Y
.................................. S S S o S T T e,
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|

diameter of a circle.

(a) Find the equation of the circle. [4]

I © UCLES 2025
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................ \ﬁ—”"sug
1, 36

e 8 R Y e
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(¢) The other point on the circle with x-coordinate 7 is R.

11

Find the coordinates of the point of intersection of the tangent at Q with the tangent at R.

............ b CR2 MG S
% 3-9 3

............................................................................. S

................... Mo Tangent. .ok . R B
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The first three terms of a geometric progression are a, b and c respectively, where a, b and c are positive
constants. The first three terms of an arithmetic progression are a, b and —3c respectively.

(a) Show that a* — 10ac+9¢* = 0. [3]
_b”c ............................................................................................................................
.................... BB DT R T B T e,
..................... L3 = V- 1 3 - T W
.................... b= uea o MBN T ar B0
......................... e .2 8 = 6.0 B e
.............................. A% - 10ca #9220 [ 2 8hownt e

It is now given that a = 9 and c takes the smaller of its two possible values.

(b) (i) Find the sum to infinity of the geometric progression. [5]

................................ LD T = ) Kt N
................................. G O CE e
..................................... Qface.... . C..takes e emailer. vodve,. ..o
........................................... ) e
.......... ] T2 s XA £ DO oY
.............................................. AR X3 W
eeeeeeeeneeeemeeenneeenneseneeeeene s O B e
.................................................. 2 e
.................................................. o
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R ST
.2.-1 ......................................................................................
........ Lt T WO SO
....................................... T
................. Sed = o l=w N e,
X
........................ Sz e,

............................ 00027860 e,
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(a) Find an expression for f'(x) and hence determine whether f is an increasing function, a decreasing

The function f is defined by f(x) =

14

4 |

(3x—6)* " (3x—6)

3forx>2.

function or neither.

—

[4]

........... .Yea,. pecause. it padsen.the. howzontad ine. tedd:.....|. .
ﬁ 9709/12/0/N/25
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LT T -

The function g is defined by g(x) = 4x—3 for x > a.

(¢) Find the range of g in terms of the constant a. [1]

I © UCLES 2025 % 9709/12/0/N/25 [Turn over I
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N

The diagram shows a circle with centre 4 and radius r passing through points B, C and D. A larger

circle of radius s has centre C and passes through B and D. The length BD is also s.

(a) Show that s =+/3r.

I © UCLES 2025 %
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17

—

(b) Find an expression for the area of the shaded region. Give your answer in the form (a+b71’)r2,

where a and b are constants to be found. [7]
2 1
. == _ = —Y
AP AE T A TN 2 TE T e
3
.......... Aveqa.%”r‘g“;i“-%#
.—‘— 1 J— - _‘_. "x S'."‘-"T\
............ L KA o ST Soels e SIS
Acea ;.2 *n - 1:-6 vt
................ Shﬁded\A"-&Q'A(mi—ﬂ(Cﬂl’ﬁfm&
................. Shaded Aiea . K - Tt yen 4 RbC
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Question Answer Marks Guidance
1(a) {9} {(x—2)} {28} B2,1,0 | B2 for all 3 correct values. B1 for any two correct.
Allow p=9, g=-2, r=-28.
If contradictory, give preference to the expression.
Condone correct values in an expression of the
correct form, even if missing the square on the
bracket.
Allow B1 for 9{(x—2)* +}.
2
1(b) k<28 BI1FT | k<theirr.
1
1(c) ++/36% - M1 | Solving as far as '(x+g) =
9()c—thel’r2)2—their28=—15:(x—2)2=E or x=36_ 36" ~4x9x23 g. (x q) )

9 2x9 Allow sign errors only in the rearrangement, or
rearranging and using the quadratic formula (see
quadratics guidance).

\/ﬁ 6+ \/ﬁ 13 36+ /468 Al | ISW if decimals given after the exact answers.
x=2+—— or or 2t,][— or ———— oe
3 3 9 18
2
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Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

9709/12 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks Guidance
2 6-2 Bl | (¢ 6
6 x (2x%)% x 3 may be replaced by or 15.
2 X 2 4
6) 6 . 2 3 \°2 May be seen in a list.
or (J x2°x(x7)" x (—2—j Condone missing brackets only if recovered later.
X
Identifying the relevant term of the form: M1 | May still be part of a list if, e.g., underlining or
3\ arrow.
kx(2x*)? x[——j )
X k can be any constant or any [ j .
3 \62 q
or kx2%x (x*)* x (—2—j May be implied by correct final answer.
X If constants evaluated, then condone errors for this
mark.
= 4860 Al Accept 4860x"
SC B2 for —4860
3
© Cambridge University Press & Assessment 2025 Page 10 of 25
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3(a) ] 0 B1 | Condone ‘shift’ and vector written as co-ordinates.
Translation » OT Allow any mention of the y-axis but not just ‘up’.
2
Translation 2 ‘parallel to the y-axis’ or ‘in the y-direction’ or ‘vertically’.
1 . . . . B2,1,0 | B2 for 3 correct components. Bl for 2.
{Stretch} {factor 3 } {parallel to x-axis or in x-direction or horizontally} Allow ‘the y-axis is invariant’.
3
3(b) [ y :]3g(_ x) B2,1,0 | B1 for 3 outside the function and nowhere else,
or — inside the function and nowhere else. So —3g(x),
3(-gx), g(-3x), g(%j 3g(x) +2, —3g(—x) and
3g(-3x) all score BI. But 3g(3x),—g(-x) score BO.
SC B1 for 3f(—x).
2
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4(a) [k=]4 B1
1
4(b) ko, 2y 2 B2,1,0FT | FT their k from 4(a) or the letter £.
—X o+ [ ] B2 for both correct components and no other x-terms.
4 —2+1
BI1 for one correct.
20 their k 24 2 . M1 | Substituting x =2 and y =20 into their integrated
= X _—
4 2 ¢ expression (defined by having at least one correct
power and including a '+c¢").
Allow one slip.
c=5 Al
[ t :] 4 Al
5
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5(a | B1
@ {d_y {zx-z .
dx
3 _1= 7 _ M1 . 1
2x 2 -1=0=x* =2 Setting their % of the form kx™2 —1 equal to 0 and
solving as far as X =d, condoning sign errors only.
Can be implied by correct final answer but not if
clearly following wrong working.
[a =]4 Al
Alternative Method for Question 5(a):
y= 4x - (\/;)2 B1 | Recognising the quadratic in /x.
Max at \x = b _ —4 5 M1 | Condone sign errors onzly.
2a -2 Allow z = \/;, —(z-2)"+4 = max at 2.
or ~(Vx=2+4 =i =2
[a :]4 Al
3
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Question Answer

Marks

Guidance

5(b)

B1

SOI
It may be found in 5(a), but must be seen in 5(b).
Condone extra ‘solution’ x =0.

B2, 1,0

B2 for both correct components and no other x terms.
B1 for one correct term.
Allow any correct unsimplified form.

M1

Substituting their a (from part (a)) and their b (from
1

an attempt to solve 4x? —x=0 ) into an integrated
expression (defined by having at least one correct
power) and subtracting.

If correct limits and integration, then minimum

acceptable working is % _40 .

3
If incorrect limits or integration, then full substitution
of every term must be seen.
Note: needs 0 <a <b, otherwise MO, but allow limits
applied either way round.
Allow missing brackets if recovered.

{ 128 40} 88
=S—F/———F (=5 or

201
3 3 3 3

DB1

Must be exact. Allow —% if it becomes 83—8

Do not ISW if a further area is added or subtracted.
Dependent upon B1B2 scored earlier.
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6(a) B2, 1, 0 | B2 Fully correct curve, including 2, 5 and —1
clearly labelled or implied on the y-axis and the curve
horizontal only at (%n, 5) and (%n, —1)
(approximately).
Condone the x-axis intercepts and the stationary
points not being in exactly the correct positions and
y-axis not to scale.
- i 1 B1 for one full cycle from 0 to 27 starting on the
\/ positive y-axis and initially increasing.

Note: Starting at the origin or finishing at (2w, 0)
scores BO.

2

6(b)(1) B1 | Ignore any working out seen or graphs drawn.
1
6(b)(ii) B1
1
© Cambridge University Press & Assessment 2025 Page 15 of 25
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6(c) 3sinx+2= 5(1 —sin’ x) -1 M1* | For replacing cos” x with 1 —sin” x.

Ssin? x+3sinx—2 [= O] DM1 | For simplifying to a 3-term quadratic. The terms
don’t all need to be on the same side.
Condone sign errors only.
Candidates who miss out the ‘ —1’ can score the
M1DM1 only.

sinx=0.4 and—1 Al

x=041, 2.73, 21 AWRT A2, 1, 0 | A2 for three correct values and no others in the range

or 0.13m, 0.87x, 157 OSx<2m

59 391 3 Al for 2 correct values.
—n, —@, =T Ignore ° symbol if seen with answers.
450 ~ 450 2 Ignore answers outside the domain.
Allow 4.71 or equivalent fractions instead of 2n
SC Al for 23.6°, 156.4° AWRT and 270° or 3n
only.
SC Al for 0.4, 2.7 and 4.7 or 27 only.
5
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7(a) [Centre is] (4, 6) B1 | SOI
/32 452 B1 | SOI i
or 32452 Finding PQ or PQ* or 1PQ or (1PO).
or V6 +10? Allow 5.83 or 5.83% or 11.7 or 11.7 AWRT.
or 6> +10° oe Allow unsimplified, e.g. \/(4 - 1)2 +(6— 1)2 )
( Y — their 4)2 i ( y — their 6)2 = (their radius)? M1 | Using whgt they think that the centre and radius are,
correctly, in the equation of a circle. Do not allow P
or Q as the centre or the diameter being used as the
radius.
(x —4)2 +(y- 6)2 =34 or x* +y* —8x—12y+18=0 Al | May be done by other equivalent method.
2
Do not allow (\/ﬁ ) or 5.83% for the final answer.
4
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i - B1 | All implified.
7(b) [Gradient of PO =] % or 3 oc ow unsimplified
. M1 =—1 wi } i
[Gradient of tangent =] — % Use of mym, =—1 with their gradient PQ.
y=11 3 3 76 Al | ISW
=—=o0ceg y=——x+— 76 3
x=7 5 5 5 Condone stopping at ¢ = 3 if y= —gx +c stated
earlier.
Alternative Method for Question 7(b):
2(x—4) N 2(y B 6)d—y _0 B1 Or. rearrangin'g to form 'y =" and differentiating
dx using the chain rule.
Substitute x =7, y= 11 = 6+ 10 dy _ 0= dy_ 3 M1 | Substituting x = 7 and y = 11 into a correct ;
dx dx 5 differential equation and rearranging to give g
allowing sign errors only.
y-11__3 oee.g ——§x+E Al
x-7 5 RTINS
3
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7(c) y-coordinate of R is 1 B1
. . - B1
[Equation of tangent at R is] y-1 :E oceg y zéx—E
x-7 5 5 5
3 _ M1 | Using their stated line and the equation from part (b)
g(x—7)+1:——(x—7)+11 = x= ..0r y= .. to reach a value of x or .
Do not allow if the gradients are the same.
4 Al
X = 46 oe andy=6
3
Alternate Method for Question 7(c):
y-coordinate of R is 1 B1 | Can be implied by correct y-coordinate of point of
intersection.
y-coordinate of point of intersection is 6 B1
Then either
6-11— —é(x—7) M1 | Using y =6 in their equation of tangent at R.
5
Or
(x—4)? =34+ (x-7)* +25 (M1) | Using the right-angled triangle formed by the centre,
0 and the point of intersection of the tangents.
46 [ 46 Al | Allow 15.3 AWRT.
x=— |—,6| oe
3
4
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8(a) -3c-b=b-a B1 | For one correct equation connecting a, b and c only.
or 2b=a-3c Allow a +2(b—a)=-3c.
b ¢
or —=—
a
or b>’=ac oe
dac :(a —30)2 or 2Jac =a—3c oe M1 | Forming an equation in a and ¢ only using both the
AP and GP.
Condone sign errors only.
= a’ —6ac+9c¢* =4ac = a* —10ac+9¢> =0 Al | AG
Convincing proof needed, e.g. (a —3c)2 expanded.
3
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8(b)(1) 90++/51841 90+72 M1 | Factorising or other accepted method for solving.
81-90c+9¢” =0 = [9](c=9)(c—1)=0 or 13 {: 13 } See quadratics guidance but condone missing the
factor 9.
Allow presence of a.
c=1 B1 | Condone extra ‘solution’ ¢=9.
BO if any error seen leading to ¢=1 but all further
marks are still available in this part and (b)(ii).
., theirl {1} Mi1* | Correctly finding a value for » from their c.
re= ==,
3 May be implied by r=% or r=4_r§ or r=—§.
1
or b* =their 1x9 = h=3 = VZ{g}
S - 9 DM1 | Use of correct sum to infinity formula with 9 and
w_l—é their |r|<1.
Ignore any extra working with a negative value of r.
S - 27 Al [ Do not condone extra ‘answer’.
>y o¢ This mark is not dependent upon the first M1.
5
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8(b)(ii) d=-6 B1 | SOI
20 M1 | Use of a correct sum formula with #=20, ¢ =9 and
Sz = ?(2 x9+(20~1)x (_6)) their non-zero d stated in this part (can be implied by
quoting the correct formula then substituting).
But allow use of +6 without stating either the
formula or ‘d =’.
S, =—960 Al
3
Question Answer Marks Guidance
9(a) 4x3x (_2) 1x3 ><(—3) B1B1B1 | BI for the correct powers, B1 for x3 in at least one
3t 4 term, B1 for all correct which can be unsimplified.
(3x - 6) (3x - 6)
or 4x3x(-2)(3x=6)" +1x3x(-3)(3x—6) "
Decreasing. B1* | This mark is only available if f'(x) is of the form
(-p)(3x- 6)_3 +(—q)(3x— 6)_4 , where p and q are
positive coefficients.
4
9(b) f ! exists because f is a decreasing function DB1
Or f 7! exists because it is one-to-one, or passes the horizontal line test.
1
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9(¢c) g(x)>4a—3 B1 | Allow ‘y >’ or ‘g>" only.
Accept 4a—3 < y <o or (4a—3,»). Condone
(4a-3 =]
Accept g(x)>g(a), but not if they make an error
‘simplifying’ it.
1
9(d) Either 4a—3>2 allow with x or @ or > M1 | Do not allow = or #, unless they reach a correct
inequality later.
Al
a>§ or a}é oe Accept§<a<oo, §<a<oo, é,oo or é,oo .
4 4 4 4 4 4
Or 3x (4a — 3) —6>0 allow with x or @ or > M1 | Do not allow = or #, unless they reach a correct
inequality later.
Al
a>§ or a}é oe Accept§<a<oo, §<a<oo, é,oo or é,oo .
4 4 4 4 4 4
2
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10(a) 2_ 2,2 52 2n M1 | Forming a correct equation.
§o=rAr —ar COS? Allow use of degrees.
o I __S
. . 2:
sin— sin—
6 3
Or § = 2rx cos~
6
2 2
or |[—| +|=|=r
)
3 (sY )
or | —| +|=| = s° oe
2 2
NE) Al | AG
= E.g. s=2rx 73 s=\Br Convincing proof required. E.g., for those using trig,
the exact value of the trig ratio substituted before the
final answer is needed.
2
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10(b) . 2n R B1 | SOI, unless clearly associated with the wrong angle.
[Angle BAD, BAC or CAD =] 3 or 120 Condone 2.09 for this mark only.
[Sector BAD =] %rz x% oe Bl

%
[Sector BCD :]%s2 xg oe Bl

2 1, DB1 | Sector BCD simplified in terms of r.
=gTE}” or ETC}”

. .
Either [Area triangle ABD, ABC or ACD =] %rz X sinz?7t or gx% oe BI* | May be multiplied by 2 or by 3.

Note: 1 x sin~ :ﬁr2 is BODBO.
2 3 4
B, DB1 | May be multiplied by 2 or by 3.
=—r
4
. Bl*
Or [Area triangle CBD =] ls2 xsinZ~ or 3—r><E oe ( Note: 132 x SinZ_n = ﬁ,ﬂ is BODBO.
2 3 2 2 2 3 4
N 2 DB1)
4
_ B1 | Fully correct solution.
[ﬁ _Ej,ﬂ or e.g. [12\/?—4“} r* oe in the required exact form B -
26 24 Accept a=—,b=——.
2 6
7
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6
1 (a) Expand (2 - %x) in ascending powers of x up to and including the term in x°. [3]

................. .
\ -

..................... (2-5") 2 64 96+ 6oxt ~doa® |

(b) Hence find the coefficient of x* in the expansion of (3 —x+2x3><2 - %x) . [2]

........................... (- +2u3) (6%-86x+gant=newd). .

e CaeMVclent. o 3 2. 260,260,119 e

......... Y =
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T

2 (a) Solve the equation tan~ ' (5x—3) =—in. [2]

............................. S E e
.................................. L0 B T OO
ST ..o <Y NS
(b) Solve the equation 5cos’ = 4sin@+4 for 27 < 0 <27 [4]
......................... S SO MSIA Y
............................. S D S O D S A Y e
................................. S N S A = 30 e,
ORI 30 ool o T SO0 e - WSSO OO OO OO
................................. O S LD e I X 30 B Y
.................................... FC T S N AN 1) 1t

................................ DD A0IBSR. o TN
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3  The equation of a curve is y = f(x), where f(x) = %x%(x—2)2. The following points lie on the curve.
Non-exact values of the y-coordinates are given correct to 6 decimal places.

A(8,72), B(8.001, k), C(8.01,72.300388), D(8.1, 75.038882)
(a) Find the value of k. Give your answer correct to 6 decimal places. [1]

The table below shows the gradients of the chords 4B and AC, given correct to 4 decimal places.

Chord AB AC AD

Gradient of chord 30.0039 30.0388

(b) Find the gradient of the chord AD. Give your answer correct to 4 decimal places. [1]

..... e AD 2L ISORERE A S e
Q11— B
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L 1

The first, second and third terms of a progression are 20, k and k— 5 respectively.

(a) Given that the progression is arithmetic, find the 30th term. [2]
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P 4+/3cm ©

The diagram shows part of a circle with centre O and radius 4cm. The chord PQ is of length 4v/3cm
and angle POQ = 6 radians. The point X lies on the circle.

(a) Find the exact value of 6. [2]

Tota)_beea: \ 2 3 + (—kx‘f"a(s-'n%
.................... o) - )
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* 0000800000007 * DFD

Y
; / /

A

. /

7

The diagram shows the graphs of y = x> and y = f(x). The graph of y = x* is transformed to the graph
of y = f(x) by a sequence of transformations.

(a) Describe fully a suitable sequence of transformations. Make clear the order in which the
transformations are applied. [5]

(b) You are given that f(x) = a(x+ b)’ +ec.
State the values of the constants a, b and c. [3]
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The function g is defined by g(x) = ax—3 ' 2

2 |

]

Find g~' (x) and hence verify that if @ = 6 then g~ (x) = g(x).

+ 5 for x > %, where a is a positive constant.

-1 1y 6%
................. If. az6,... Q. 0N "Rw-6
Y+an-3y 1+ 6%
................................................... (W)= dox=6. . .. . 1am=6.
.......................... .Sihee.. bothu. €500835aM.. ase. . eme,......

......................... qn\= 97 ) .
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* 0000800000009 * DFD

OMRRRnNm - 1

The points (6, 1) and (=2, 7) lie at the opposite ends of a diameter of a circle.

(a) Find the equation of the circle. [3]

(b) There are two tangents to the circle which have gradient —%.

Find the exact values of the x-coordinates of the points at which these tangents touch the circle.

[5]

\o

........................................ wez 24IE gnd  x= 2-Is
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A

@) 1 3 X

The diagram shows part of the curve with equation y = %er% and the line y = 4.5.

Find the exact volume of the solid formed when the shaded region is rotated through 360° about the
X-axis. [8]

...................................................................... G R 82 e

...................................................................... G- V.0 B 1 SO

............. \!°l°me.'-“ou;meo‘g—l-fac.-'\lowmca‘&-lﬁ\e
<\ - = f— Lt

................. VoL\m&'“ ) io‘s\dtsig'}{)

i Nalmes.. M [aeasdt - Lgtue - ol LR
/N 18 R -
......................... Nolume: J6an. g0~ 3 -3 Aot g AR -lem
343
........................................ NO MG o T e
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10 A function fis defined by f(x) = px* +4x+¢ for x € R, where p and ¢ are constants.

(a) Itis giventhat p =2 and ¢ = 10.
(i) Express f(x) in the form a(x+ b)* + ¢, where a, b and ¢ are constants. [3]
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13

—

(b) Itis given instead that ¢ =—5 and the roots of f(x) = 0 are 5m and —9m, where m is a constant.

Find the values of p and

m.

[5]

. 2S00 £20ME S
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11 The equation of a curve is y = 8 6

" ]

3x—8 x—1°

(a) Find the coordinates of the point at which the tangent to the curve at the point (3, 5) intersects the
line y =—8x. [6]

d ys
................. B O T T R e
.48
........... Tangea! 5-$"(’°3)
-45 us
........................................ T Wt
......................................... QH=-‘f$&'\-I\JS

................................................... LY 2 Qe ettt
...................................................... ME. Db
3"8(5) ........................................................................................
.................................................... B T e
........ Lo-osdinakes. &f..potak. . inkeseckions. LSam0) | e
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1l

15

(b) (i) Find the x-coordinates of each of the stationary points of the curve. [3]
L
....... TN €3 5 Lo 2 T £ 200t~ T
.............................. MO B3N =0 e
e TR MR DY £ SUMY SRR FARMEO
...................................... B m AN £ D60 TO )
............................................ W =B N T e,
............................................. g S Eot L S < S
............................................. MOW=6 =D =82 e
.................................................. AN T e
............................................... W O MO e,

I . . .

(i) Find — and hence determine the nature of each of the stationary points [4]
............ S waee)” e
............ |_A:1 - my(3e-8YS sy |

Nakose: . 104(3x2-3V> —13 (a-1Y> 0@ 1 4y (3x6-3) 2 1261072
a3 ay 6
e Y T TRO ox. .S
........................ Neaqokive, Shows maximum: ... fosthive.  &hows miafmum:
SNahvte s wleen . wzAL b is e maximama..potnt |

whea X=6, W s o _min

° ?!‘
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Question Answer Marks Guidance
1(a) 6] 6 (6)s(x) (6)afx) (6)s(xY M1 OF .
0 2"+ : 2 5 * ) 2 5 * 3 2 5 A correct unsimplified expansion of at least four terms. Condone
+ sign errors for this mark. Condone omission of brackets if
6 x),65(x), 654(xY recovered.
or 27| 1+ 6(_j + _,EZJ t 3 (Zj This mark can be implied by sight of 64 +96x + 60x” +20x".
64 —96x + 60x> — 20x° Al | Three correct simplified terms.
Al | Four correct simplified terms.
Accept these terms given in a list.
3
1(b) (3 % their(—ZO)) +(~1xtheir 60)+ (2 x their 64) M1 | Selecting the correct products using their expansion.
8 Al | Accept 8x°.
2
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2(a) 1 1 M1 1
5x—3=tan —gT) oo tan i [=-1] Condone 5x—3=tan " and 5x—3=-0.0137...
Al
x= 2 or 0.4
5
2
2(b) 5—5sin> @ =4sinf +4 *M1 | Replacing cos® & with 1—sin26.

SSin249+4sin0—1[:O] [:(55in0—1)(sin6?+1):0]

DM1

Collecting terms to form a three-term quadratic.
Condone only + errors.

sin6':l and —1
5

Al

0=294,4.71

Al

AWRT
3 ). 337 ).
Accept| =7 | in place of 4.71and 0.936w or | —= |in place
2 360
of 2.94.

. 3 o
Condone repetition of En but no other values within the range.

. T
Ignore answers outside the range > <6<2m.
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3(a) 72.030004 B1 | CAO. Not AWRT.
1
3(b) 30.3888 B1 | CAO. Not AWRT.
1
3(c) 30[.0] B1 | CAO. 30 may be accompanied by ‘around’, ‘approximately’ etc.
1
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4(a) 20+ (30—1)x(their —5) M1 | Correct expression for u,, using their calculated value of d.
—125 Al
2
4(b) k k-5 Bl | OE
r=—andr=—— K k-5
20 k For two correct expressions for 7. Can be implied by — = —
OE.
k2 20k + 100[=0] M1 | Forming a 3-term quadratic. Condone only * errors.
[ r =]% Al | May be seen in the S« formula.
Al
{Sw _20 2} 40
1-1
2
Alternative Method for Question 4(b)
20r =k and 20/2 =k —5 B1 | Stating two correct relationships between k and . This can be
implied by 207* =20r -5 OE.
2012 — 207 + 5[: O] M1 | Forming a three-term quadratic in 7. Condone only + errors.
[ r =]% Al | May be seen in the S., formula.
Al
{Sw = 201 =} 40
1-3
4
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5 B1 . .
@) sin(l 9) = % Use of a correct expression for either g or 6.
2 4
or cos(l Hj = 2
2 4
2

444 - (4J§ ) |

or cos=—-—-——|=——
2x4x4 2
on B1 | Correct answer can imply B1B1.
[‘9 Z]? Condone inconsistent use of 4.
2
5(b) 1 » .27 1 5 47 1 , 2x *M1 | Use of a correct formula with their @or 27 —their 8,6 >0 . Triangle
— x4 xsin— or—x4"x—or —x4°x— . . ..
2 3 2 3 2 3 and/or minor sector may be seen in the formula for finding the
minor segment.
1 , 4n 1 , . 2=m DMI1 | Addition of relevant sector area with 27 —their 8, where 6 >0,
—x4"x—+—x%x4" xsin— . . .
3 2 3 and triangle area with their 6, where 6 > 0.
Or 16 1 4 1 £ xsi o Subtraction of triangle area, with their 8,6 >0, from relevant
R P ER) XX sm? sector area, with their 8,0 >0, and subtract from circle area.
32xn 43 Al | OE. Exact equivalents only.
N SC B2 following MODMO for 40.4 AWRT.
3
© Cambridge University Press & Assessment 2025 Page 13 of 26

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

9709/13 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks Guidance
6(a) {Stretch} {[scale] factor 2} {[parallel to] in/on y[-axis] or x-axis | B2,1,0 | B2 for all three {} elements correct. B1 for two {} elements
invariant} correct.
{3} B2,1,0 | B2 for all three {} elements correct. Bl for two {} elements
{Translation} A or {[+]3 in/on [the] x[direction]} and correct.
{_ } Do not condone use of ‘Right’ and ‘Down’ in place of x and y
{—4 in/on [the] y [direction]} directions.
Note: The vectors can be seen as 3 and 0 .
0 —4
Correct transformations in the correct order without any extra B1 | Combined translations (condone transformations accompanied by
transformations. Down and right can be condoned for this mark if ) 0
the candidate’s intention is clear. a vector) must come after the stretch or, if separate, the .
must come after the stretch.
Alternative Method for Question 6(a)
{3} B2,1,0 | B2 for all three {} elements correct. B1 for two {} elements
{Translation} 5 or {[+]3 in/on [the] x [direction]} and correct.
{_ } Do not condone use of ‘Right’ and ‘Down’ in place of x and y
{-2 in/on [the] y [direction]} directions.
3 0
Note: The vectors can be seen as EOJ and [ 2).
{Stretch} {[scale]factor 2} {[parallel to] in/on y-[axis] or x axis | B2,1,0
invariant OE}
Numerically correct transformations in the correct order without B1 | Combined translations (condone transformations accompanied by
any extra transformations. Down and right can be condoned for ) 0
this mark if the candidate’s intention is clear. a vector) must come before the stretch or, if separate, the 5
must come before the stretch.
5
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6(b) a=2 B1 | Individual values are considered the final answer and NOT those
in a(x+ b)3 + ¢, unless individual values are not stated.
b=-13 B1
c=—4 Bl
3
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7 2 1 1 2 *M1 | OE
y:ax—3+5:> y=5 (ax—3)=2 or ax-3= 1 For setting ‘y => and rearranging.
Y- 2 Condone only * errors.
4 DM1 | For making ax the subject.
ax = +3
2y-1 Condone only + errors.
B oy 4 3 2 3 Al | OE
[y=org”(x)=] a(2x 1) o ( ] j A Note: x and y may be interchanged from the start.
aj X ——
Clear replacement of @ with 6 in g~ and, if necessary, followed by Al | This mark is dependent on getting the correct inverse.
simplification to arrive at exactly the same expressions.
Alternative Method for Question 7
ax+1 *Ml1 | OE
y=——"=2y(ax-3)=ax+1 For setting ‘y =" and rearranging.
2 ( ax — 3)
Condone only + errors.
ax(2y—1)=6y+1 DM1 | For making ax(2y—1) the subject, condone only * errors.
Iyt 1 Al | OE
1 6x+1 X 2 Note: x and y may be interchanged from the start.
[y:org (x)= } or
a(2x-1) [ I j
aj) xX——
2
Clear replacement of a with 6 in g”' and, if necessary, followed by Al | This mark is dependent on getting the correct inverse.
simplification to arrive at exactly the same expressions.
4
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8(a) Centre is (2,4) B1
[(Radius)? =] (6— 2)2 +(1 —4)2 M1 | Use of a correct method to find (radius)2 or radius.
2 This can be implied by »=5.
1 \/ 2 2
or | —4J(6—(-2)) +(1-7 =25
(6o -7 ) [-29]
(x=2) +(r=4) =(5)’ Al | OE
Alternative Method for Question 8(a)
Either y-1 or y-=17 BI | Correct expression using either (6,1) or(-2,7) and (x,y).
x—6 x+2
y=1_y-7 | M1 | Product of their gradients =—1.
X =—
x—6 x+2
¥ +y?—4x-8y-5=0 Al | OE
Simplification to get the correct five terms.
3
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8(b) [Gradient of normal through centre =] 2 B1 | SOI
y — 4= (their gradient)(x —2) *M1 | Correct form of a line equation with their normal gradient i.e. not
Or 4=(their2)(2)+c = c=[0] —%
(x—2)" +(2x—4)’ =25 DMI | OE o o
Using their2x and their circle to form an equation in x.
[s(x-2) =25 = ](x-2)" =5 Al | OE
Accept x* —4x— l[z 0].
[x=]2+ J5 Al | OE
Exact values only.
Alternative Method for Question 8(b)
dy dy Bl | OE
2x+2y e 4- 83 =0 Implicit differentiation of the correct circle equation.
*M1 . . . o . . .
2x+2 y(_%j —4— 8(_%J =0 Replacing % with —% in their differential which must contain
. dy
two terms in —. Expect y=2x.
dx
(x=2)" +(2x-4)" =25 DM1 | OE . o
Using their 2x and their circle to form an equation in x.
[5(x-2)' =25 = ](x-2)" =5 Al | OF
Accept x* —4x—1[=0].
[x=]2£5 Al | OE
Exact values only.
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8(b) Alternative Method 2 for Question 8(b)

y=q25—(x=2)" +4 or (—x +4x+21)? +4

! B1

This mark can be implied by a correct differential.

% =%(25—(x—2)2)7 x(4-2x)

*M1

Differentiating their expression for y. Use of the chain rule must
be clear.

il DMI1 . d i
L e (a2 _ (v—2) = _42)? Equating their < to —~.
S=5(25-(x=2)") x(4-2x) [=25-(x-2)" =(2x-4)’ | 5 75
5x% —20x—5=0 Al [ OE

Al | OE

[x=]21\/§

Exact values only.

Alternative Method 3 for Question 8(b)

2

(x=2)" +((~4x+c)-4) =25

B1

Replacing ywith—1x+c¢ in a correct circle equation.

§)cz—cx+(c—4)2—21:0 or §x2—0x+(cz —80—5)20
4 4

M1

Forming a three-term quadratic in x.
Condone only + errors.

Using "b*> —4ac" =0 with their values from the quadratic in x DM1 Expect ¢* —4x 3x {(c _ 4)2 _ 21} =0.
[c_]40i«/1600+400 104545 Al | OE
8 2
Al | OE

[x=]2i\/§

Exact values only.
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9 1 4 ) M1 | Equating the curve and the line to form a 3-term quadratic.
—x+—=45=>x"-9x+8=0
X
[x=]L 8 Al | SOl
5 567 Al FT | FT their limits from the quadratic, both limits must be positive.
nx4.5° x(their 8 —their 1)| = Tnor445.3
2 *M1 2
[n]j(lx_,_fj [dx] For use of J‘y dx .
2 x
1, 16 1 5 16 Al | OE

[n”(zx + 4+x_2de = [“](Ex +4x _7j First A1 for two correct terms, second Al for all three correct.
May be unsimplified.
May include +C.

Al
218 143 1015 DMI1 | Clear use of their limits in their integrated expression. At least one
[x] 3 )7 [7] D correct power required. Both limits must be positive, or if correct
218 14

limits are used, then i(Tg + 143 j is the minimum required.

Volume of solid = 343 i Al i(())ntflone a'ne'gative answer changed to a positive.

6 or omission of .

SC B1: following DMO. A0 for 179.594...
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Alternative Method for Question 9

1 4 ) M1 | Equating the curve and the line to form a 3-term quadratic

—x+—=45=>x"-9x+8=0

X
[x=]1, 8 Al | SOI
2 *M1 2 2

F f - .

[Volume =] [n”(4.52 —(%x-}—ij ][dx] oruse o j(yl ) )

x Condone I(yl —y,)” for this *Ml.
J—F[W] {4-5 X—4X} _Ex +— Al for each element of the integral.
* Al | May be unsimplified.
May include +C.
AL <Correct’ terms from J.( ¥ —»,) score AOAOAO XP.
268 193 DM1 | Clear use of their limits in their integrated expression. At least one

[7] 3 e correct power is required.
Both limits must be positive, or if correct limits are used, then
i[? - %j is the minimum required.

., 343 Al | Condone a negative answer changed to a positive.

Volume of solid = ?n A0 for omission of x.

SC B1: following DMO0. A0 for 179.594...
8
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10(a)(1) {2} {(x+1)2}{+8} B1 | Bl for each {} element.
B1
B1
3

10(a)(ii) [Range or fl:(x)] or y] >8 B1 FT | OE. FT their value of c.

x>8 scores BO.

1
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10(b) p(5m)2 +4(5m)- 5[: O] andp(—9m)2 +4(-9m) _5[: 0] *M1 | Allow one error for this mark if the intention is clear.

_ *DMI1 | Eliminate p by substitution or equating two expressions for p.
81| 2729 |2 4 4(—9m)-5[=0]

Sm)
or 25 293 |2 4 4(5m)-5[=0]

(~9m)
5-20m 36m+5

or 2 |7 2

(5m) (—9m)
2520m =280 DM1 | OE

Simplify as far as a linear equation or a quadratic where m =0 is
ignored or dismissed.
Alternative Method for Question 10(b)
p(Sm)z +4(5m) _ 5[= O] andp(—9m)2 + 4(—9m) _5[= 0] *M1 | Allow one error for this mark if the intention is clear.
p(5m)2 4 4(5m) 5= p(—9m)2 " 4(_9m) _5 *DMI1 | Equating their two expressions.
, 1 45 DM1 | Simplify as far as a quadratic where m =0 isignored or dismissed

{56}9’" —56m=0=m= ; 3} 5= ; or 45m=5 and substitute for m or p.
p = 9, m :% Al, Al
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10(b) Alternative Method 2 for Question 10(b)
*M1 | Equating 5mand —9m to the two solutions from the quadratic
—4+J42—4 -5 —4—,/42—4 -5
(2)(=5) —5m and ()(=5) — _9m formula.
2p 2p Allow one error for this mark if the intention is clear.
4+ [42_4 (p)(—S) 4_ 42 _ 4(p) (_5) *DMI1 | Attempt to solve simultaneously by equating their expressions for
= m, or dividing one by the other and equating to —3.
(5><2)p (—9><2)p

16+20p =196 DM1 | OE

Simplify as far as a linear expression — no square root.
p = 9’ m =% Al, Al
Alternative Method 3 for Question 10(b)
[( x—5m)(x+9m) :] X2 + dnx — 45m2 [=0] *M1 | Recognising the relationship between 5mand—9m and the

quadratic equation.
Or a+ f=-4m and aff =—45m’

*DM1 . . i .
4m = i, 45 == Using x* + ix—i[: 0]. Comparing coefficients or using
p p p
b c
a+pf=—— and gf=—.
a a
mel = _45m>=—_5m DMI1 | Forming an equation in one unknown.
p
or p=— = 5p°=45p
m
m= %, p= 9 Al, Al
5
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11(a) d | -8x3 X 6 B1 | BI for each {} element.

de | (3x-8)" || (x-1) Bl

_8x3 6 45 *M1 | Using their differentiated expression, which must contain

(33 —8)2 + (3 1)2 {: T} (3x—8)72 and (x—l)f2 , and x=3. This may be seen in their line
' equation.
 thei 45 *DM1 | Correct form of a line equation with their gradient, but not the
y=3=|t s (x=3) negative reciprocal, and (3, 5).
or 5= theirllr5 (3)+c=c= 145
2 2
- DM1 | Replacing y with —8x and collecting terms.
{—8)6—5:?@—3)3} 29x =145 preme s ¥ ¢
x=35,y=-40 Al | Accept (5, —40).
6
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11(b)(i — *M1 . . - _
©®)XD 24 =+ 6 -=0= 24(x—1)2 =6 (3x—8)2 Equate their & , which must contain (3x—8) : and(x—1) * 10 0,

(3x—-8)" (x-1) dx

) ) and clear of fractions.
[3 4(x—1)" =(3x-8) } Only condone + errors.
5x* —40x+60 [=0] or +2(x—1)=3x-8 DM1 | O

Forming a three-term quadratic. Condone only + errors.
Or taking square roots. For this method, the + must be present.
2,6 Al | Both values.
3
(b)) dz_y _ {—24 x—2x3 N 6x-2 BIFT Correct differentials of the elements of their d_y’ which must
dx? 3x-8)’ x-1y BIFT . .
( ) (x=1) contain (3x—8) *and (x—1) 2

2 . . M1 d?

At x=2, Ty _theirl® _theirl2 Replacing x with their 2 and their 6 in their <=, which must
d”  (6-8)" (2-1) dx
. -3 -3
A2y theirldd  theirl2 contain (3x—8) “and(x—1) "
and at x=6, —-= T 3 C ¢ final
&  (18-8) (6-1) orrect final answers.

2y _ Al | WWW
At x=2, ol =-30<0, therefore max[imum] Correct values, or working, and >0 and <0 are required.

2
At x=6, d—); = i%[i} > 0, therefore min[imum]|

dx= 107 [125
4
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A circle has centre (2, 6) and radius 10.
(a) State the equation of the circle.
1
............... gquakion.:.. .(0:3) + (y-6)1"2 )00 ...

(b) The circle passes through the point (8, k).

Find the two possible values of .
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A geometric progression has first term 3 +4+v2 and second term 5— 2.

(a) Find the common ratio of the geometric progression. Give your answer in the form 2 +p, where

p 1s an integer to be found.

3yl
....................... Y= -G)‘ 3'““
I+uin 3-yi
.......................... Ve o @Ay =3
a- 3

2-13
.......................... Se0e dFUT2  x TG
2-Ji Qv o
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3 (a) Express 4x* +10x+6 in the form a(x+b)*+c, where a, b and ¢ are rational constants to be
determined. (2]

(b) The curve with equation y =4x*+10x+6 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 £. [1]
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The diagram shows the design for a company’s new logo. The sector of the circle, centre O, has radius
r cm. The acute angle AOC = %n radians. The quadrilateral OABC is a thombus.

(a) Find an expression for the perimeter of the design. Give your answer in terms of 7t and . [2]

.............. Peifmelee s SBC x BB BC e
............... Pesmebec %"” A S
............... Regtmebeest (SN AR |

(b) It is now given that the perimeter of the design is 200 cm.

Find the area of the design. Give your answer to 3 significant figures. [5]

200 \? §

....Bsea sk Sectoc= . '4(,:}?;"‘3‘“ ................................................................
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Solve the equation

eeesecsecetecsttsstssstsscsans ceee et et ec et e o — e
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6 (a) Show that the equation

. 1
650+ 06 = sind

can be written in the form
6cos’0—cos6—2 = 0. [3]

NG Stal
................................................ 601007 £€038. =M 20 )
..................................................... 6760080 +0030 =420
..................................................... L 6c0st® - 0S8 .-23=0. | > Bnowmat
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(b) Hence, solve the equation

for 0° < 6 < 360°. [4]
.................................. 0SS G = SO = AT
.................................... L YR TN 2R, 5 et S < NS
.................................... A3 =) ) 3=

............................. o= 607 OR et U A e,
i =120, Y0, L 2 ST S | LK S
..................... Hence. . &= Y2 120, 249, 318 | e,
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hcm

~N

A manufacturer wishes to design an open cylindrical tank, as shown in the diagram. The tank will have
a base but no top. The outside of the tank will have a fixed surface area of 6007 cm?. The radius »cm
and height 7 cm of the tank can vary.

(a) Show that the volume, ¥'cm?, of the tank is given by

. nr(60§)—r2)'
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(b) Find the exact value of » which corresponds to the maximum value of V. [3]

.................. e B et
ﬁ’; = l‘a—-[éoo - 31’]
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a 2a

The diagram shows the curve with equation y = v 6x+5. The shaded region is bounded by the curve,
the x-axis and the lines x = @ and x = 2a, where a is a positive constant.

The shaded region is rotated through 360° about the x-axis to form a solid. The solid has volume, V,

such that V' = 467t.

(a) Show that 9a° +5a—46 = 0. [4]
................................ Q@+

P 6x+S  dy, 7 Yéx
S it VAL LSS
............................. Qe 1104 -3ad =SQ =620 s
..................................... Qat. ¥ S A Y620 | 2 Shomn oo
(b) Find the range of possible values of a. [3]

SOOI - WY 4 0- R .3 N W - 1= 5 £ F- YOO
SRRSO £ 5ol D NN o L= e ¥ K - YOO oo
.......................................... azd o ar . ]
...................................................... QU222 | e
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In the expansion of (p +¢x)*, the coefficient of x is equal to the coefficient of x2. The constants p and ¢
are both positive.

(a) Find the ratio p : ¢. Give your answer in its simplest form. [3]
...................................... aa
OO o YT ci(”(ﬁ) ........ T 1K= Ko At

|
Ty 6 0N (3% MP3QA
........................... L L T
x
...................................... : 'S'P
........................... 23 P
A VO E- J. 300y YO0 OO

(b) Itis given that the coefficient of x3 is 486.
Find the values of p and ¢. [4]

L LA . T F
....................................... O O
L 2 < Y
cerereereneeerereenrernrn B0, €0 S RS TN e
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10 The function fis defined by

for x > 2.
(a) Itis given that f(a) = 4.

Find the value of a.

f(X):3+xT2

(b) Find an expression for f ' (x) and state the domain of £, [4]

=
.................. VAR R 5 S

=,
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(¢) The function g is defined by

1+4
g() = 2x—)3€
for x > %
Show that fg(x) = kx, where & is a constant to be determined. [3]
Y T ¥ S A
(|+ YK Y
.................................... D e
....... fqo)z 3+ __ F+
tuUn- Y *é6
................................................. e
T TN ¢ L O e A0 0 S
3
.............. Fa 2 34 L3 0 BB\

L 5a )z A
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CR NG

The diagram shows the curve with equation y = 4x* —x> and the tangent to the curve at the point P.

The point P has x-coordinate 3.

(a) Find the equation of the tangent to the curve at the point P. Give your answer in the form

y=mx+c.

.................. T 1o et &3 S

e B R
ot otz (R9).

e Ectu.qk{o Nz..Y.-9>.-3¢%9.

.................... fquakion. 42230 +I&

[5]
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(b) The shaded region is bounded by the curve, the x-axis and the tangent to the curve at P.

Find the exact area of the shaded region. [6]

....!.Q?ﬁ.‘:...w\z\e\'.e...dox:l.e....i‘ough!.).\....1.-..0.\75."5.\..‘.‘...H.‘.‘;’..‘.’.K}..i.o....‘.‘?...:?!:?f..(?.'..’.!).t"..@....‘.?...‘A.:..'.-I .....

....fa&\t....wht.«.e...hogmt.humu....x.—..am’.s:-...z....:3.\.(.&.'.!.:-.9..:»....1...'-..6 ...................................

. 23

....... ‘\!’e«(%'[n’ona.\e~&qu34

.................................................. "13

..... ﬁ(eg.....o.nale.f....u.me.z...53..?1.:.}.
e -_*-"]

....... Avea..uader. . (one c L2 N e,
TR

e AN AL NI LA 1 BT e

3
.................. Ao OGO LIS I
............... Shaded. Aieox. Acta ok Tfangle - Area vader. ofxt. ...
23 &1

The graph of y = 4x> —x” is transformed by a stretch of scale factor % in the x-direction. The point Q is

the image of P under this transformation. The transformed shaded region is bounded by the transformed
curve, the x-axis and the tangent to the transformed curve at Q.

(c) (i) Find the equation of the transformed curve in the form y = mx® + nx’ , where m and »n are
integers to be found. [1]
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1(a) 2 2 2 B2,1,0 | B2 All 3 components correct
-2 —6) ;=4100 or 10 > ’
{(x ) }{+(y ) } { o } B1 Any 2 components correct.
or {x* —4x}{+)” —12y}{-60=0} oe
2
1(b) (8 _ 2)2 4 ( o 6)2 —100 or k2 —12k-28=0 M1* | Substituting the point into their equation to obtain
an equation in £.
k—6=48 or (k—14)(k+2)=0 oe DM1 | Simplify to the point where k can be found (allow
one sign error).
k=14 ,-2 B1 | SC B2 only for both answers without working.
Allow “ y=".
3
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2(a) 5-2 B1 | Correct quotient SOI.
=
3+ 4\/5
( 5_ \/5)(3 4 \/5) M1 | Rationalise their denominator (must see clear
= o_32 process), or equate their r to 2+ p and solve.
- B1
:M:@_l [p=-1]
-23
3
2(b) g 3442 M1 | Uses S,, formula.
1- (\/5— 1) FT a=3+ 4\/5 and their r from 2(a), provided
—1<r<1 and r is evaluated.
Do not condone missing brackets unless corrected
in the calculation.
14+112 112 Al | Allow answers from a correct expression which
T, or 7+T round to 14.8 to 3sf.
2
© Cambridge University Press & Assessment 2025 Page 8 of 20

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

9709/15 Cambridge International AS & A Level — Mark Scheme October/November 2025

PUBLISHED
Question Answer Marks Guidance
3(a) 52 1 B2,1,0 | B2 All 3 components correct,
{4} (x +Zj {—Z} B1 Any 2 components correct.
Allow a=4, b= %, c= —i unless contradicted
by the algebraic expression.
Allow decimals.
2
3(b) 1 1 1 B1 FT | Follow through their ¢ from 3(a).
k=—— or —0.25 |allow——or y=—— |
4 4 4 Don’t allow x = s
If solved through restarting answer must be
WWW.
1
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4(a) 1 5 M1 | Finding the reflex angle AND using arc length
Arc Length=| 2n——m |xr|==—mr )
3 3 formula or 2 nr — r(gnj.
. 5 1 Al | Answer must be exact.
Perimeter = gnr +2r oee.g. 2mr— gnr +2r
2
4(b) 5m M1 | Equating their expression to 200 and attempting to
r 3 +2)=200 solve (their expression must be linear).
Al | CAO
r=27.6[4] allow r= 200
St
—+2
3
1 > (1 M1 | Using 2(0.5ab sin C) with g =5b=theirr and
Area of Rhombus = 2| — |(27.64)  sin| —n |(=661.6) )
2 3 C= gn to get the area of the rhombus (or suitable
1 m) 1 . (1
Or Area of segment =—(27.64)°| = |- =(27.64)sin| - other method), with their value of » which may be
2 3) 2 3 .
substituted later.
Expect segment area = 400 — 330.8 = 69.2.
Must be an attempt to find and use 7.
1 25 M1 . . . 5
Area of Sector = 3 (27.64) 57[ (: 2()0()) oe Using sector area formula with their r and gn,
Or Total Area = Circle area — Segment area + Triangle area or complete method using the segment.
Must be an attempt to find and use r.
Total Area=2000+661.6=2660 (3sf) Al | CAO WWW
AWRT 2660 (3sf).
Or Total area = 2400 — 69.2 + 330.8 = 2660 (3sf)
5
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5 [x®—28x" +27=0] — 1> —28u+ 27[: 0] MI* | Multiply by x* and recognise as a quadratic in x°.
o) =27) =0 = (4 =27V u—1)=0 DMI1 | Solve quadratic using suitable method. E.g.
[(x ) (x ) ] (u ) )[ ] factorisation, quadratic formula, completing the
square.
x=13 Bl | WWW
3
6(a) 6sin 0 + 09s9 _ .4 — 6sin? 04 cosf =4 M1 Esing identity for tan@ and multiplying through
sinfd siné Y sin .
6(1—cos® 0) + cos 0 = 4 M1 | Uses sin® @ +cos’ 0 =1.
6cos> @ —cos@—-2=0 Al | AG
Expands out and simplifies to give the answer.
3
6(b) (3cos g-— 2)(2cos o+ 1) =0 M1 | Suitable method for solving quadratic.
2 1 B1 | Obtaining both values of cosé.
cosf=—, cosf=——
3 2
0=48.2, 120, 240, 311.8 B1 | Any 2 values of @ correct.
B1 | All 4 values of & correct and no other values in
the given range.
SC B1 All four answers in radians: 0.841, 2x/3,
41/3, 5.44.
4
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7(a) s 600 -2 600 — 72 M1* | Uses given info and correct formulae to form
2nrh+mwr” =600m oe | h= - o equation in 4 and 7.
(600 - rz) DML | Sub their expression for & into V =mr?h.
V= Zxm’ oe
2r
Tcr(600 —r? ) Al | AG
=  / CAO
2 WWW
3
7(b) M1* | Differentiate given expression for V.
V:ln(600r—r3)d_V:ln(600—3r2) or | 300 % .1 >
2 dr 2 Condone missing En (must be of form a—br-).
Alternative: 4=y at max V, so 2nr(r)+7:r2 =600m oe
600—3r* =0 DM1 | Equate their derivative to zero and attempt to
solve as far as an equation of the form ‘ r=".
Alternative: Solving 2m(r)+mw” =600n
r=1042 Al | CAO (accept +/200).
3
7(c) T 3 M1 | Sub their value of r from 7(b) into the given
V= 5(600(10\/5) _<10\/E) ) expression for V, providing their value of » > 0
and gives V' > 0.
8890(3sf) Accept exact answer 2000 2 Al | AWRT 8890 (3sf).
2
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8(a) [ B1 | CAO SOI
V= RI a (6x+ 5)[dx] Must include m and the correct limits.
_ [n]{3x2 + Sx}z‘l M1* C(')rr.ect integral qf §x+5 (cgn pe awa.rded if w is
a missing and the limits are missing or incorrect).
2a
(6x + 5)2
or = [7‘[] —
12

— [n](12a2 +10a—-34%—5 a) [2 467t] DM1 | Correct substitution of correct limits.

9a’ +5a-46>0 Al | AG _ .
Can only be awarded if the argument leading to
the statement is complete and clear.

4
8(b) Solve inequality (or equation) M1 | Solve quadratic by suitable method.

Obtain —%, 2 Bl Condone absence of —?.
Condone use of x.

Final answer a > 2 B1 | WWW
Don’t allow x> 2.

3
© Cambridge University Press & Assessment 2025 Page 13 of 20

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

9709/15 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks Guidance
9(a) 4x p’xqorb6xp>xq’ MI | Attempt to find either term in x or x> — must use
binomial coefficients.
May see x terms.
p 3 DM1 | Equate coefficients and simplify to an equation
== oe . )
g 2 equivalent to 2p =3¢ (no x’s should be present).
p:qg=3:2 Al | Must be in this form only.
3
9(b) 4pxq’ =486 B1 | Set coefficient of the term in x° equal to 486.
May include x* on both sides of the equation.
4 3g 5 436 M1 | Substitute their 9(a) equation, providing this is of
x ) 4= the form p =aq where a is positive and rational.
9 Al | Solve for g (or p).
q4=81:>q=3,p=5 g (orp)
Al | Solve for p and ¢ with no negative answer.
SC B1 for answers without working.
4
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10(a) M1 | Forms an equation in a.
4=3+
a-2
a=9 Al | Condone x =9.
2
10(b) Swap x and y and change the subject. This can be viewed as four stages: M1 | Any two stages.

_3 3= 7 T 5 7
€8 x= +y_2,x— _y_z’y_ T30 +x—3 M1 | The other two stages.
p et Condone one sign error present in the complete
or x=3+——, x(y-2)=3y-6+7,xy-3y=2x+1,y= al method.
y=2 x-3 One algebraic slip would result in only one M1.
Al
f(x)=2+—— CAO (Could be written as 2x+ lj
x=3 x—
Need to see 'f ' (x)="or ™' :x—", not just'y ="
Domain: x>3 B1 | Allow equivalent statement but must involve x.
4
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10(c B1 i i
() fo(x)=3+ 7 Substitute g(x) into f(x).
(1+4x]
-2
2x-3
Alternative 1: g(x)=1f"(kx) > Lrdx 241
2x-3 -3
14x—-21 ; 7(2x-3) M1 | Simplify to expression with no embedded
+—————— or3+ oe : : -
1+ 4x—4x+6 1+4x—2 ( v 3) fractions (working may be minimal).
Alternative 1: Clearly amending fractions to a linear equation to solve
Alternative 2: Solve 3+ S =kx to a linear equation
(l+4x)
-2
2x-3
14x-21 _ 3 Al | Cannot just state k£ =2. Must have supporting
3+ =2x or k=2 algebra.
Trying several values to establish k=2 scores
MOADO.
3
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11 B1 | CAO
@) d_y =8x —3x"
dx
B1
Y_ 24-27=-3 [whenx=3]
dx
y=9 [when x=3] B1 | SOI
—9=—3(x— = — — = M1 . )
y=9 3(x 3) or y=-3x+c—>9=—-9+c—>c=18 oe Uses their y and their numerical % to find
equation of the tangent; condone one sign error.
y=-3x+18 Al
5
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11(b) 4 ) MIT* | Must obtain ax® + bx* and indicate the limits 3
Area between curve and x-axis I Xt —x ] dx| and attempt to integrate
and 4.
3
A o 4 Al | SC B1 for use of wrong or no limits (only for
{— - —} correct integral).
3 4
3
256 81 DMI1 | Correct sub of correct limits (allow one slip).
— 04|36 64 63
3 4 Minimum acceptable: — ——
3 4
67 Al | SOI
1 May be implied by a correct final answer if the
two areas are combined.
SC Bl if substitution of the limits is not seen.
DM1
Shaded region = (6 - 3) X % - theirf—; Expect 27 ‘their integral’, but must be ‘area
3,3 6 67 under their line’ minus ‘their area under the
or { + ISx} — their— curve’, where ‘their integral’ is an attempt at the
2 3 12 area under the curve between x=3 and x=4.
May use the lengths from their tangent equation.
_ 95 val Al | Calculating area of triangle — (correct) area under
= E any equivalent exact answer the curve.
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11(b) Alternative Method for Question 11(b):
Finds area between curve and tangent between x=3 and x=4 M1* | Integrate at least two of the four terms correctly.
j‘_( ) ( , 3) Area under the line could be found from the
—3x+18)—(4x" —x7 )dx 4-3
3 trapezium area (—2)(9 +6).
352 42 47T Al | Integrating all four terms correctly.
{——+18x——+—} 4 x*
4 |, SC B1 for the correct integral i(—T +Tj
DM1 | Correct sub of limits (allow one slip).

(—24+72—@+64)—(—2 54-36 ﬁ) ( P)
23 Al | SOI
12 SC B1 if substitution of the limits is not seen.

. 1 23 DM1 | Calculating area of triangle between x = 4 and
Shaded region = (6—4)x6x ERET) x =6+ their area, providing limits of 3 and 4 are

used to find the area between the curve and the
tangent.
95 Al | Must be exact.
12
6
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11(c)(1) y= 36x2 —27x° or state m = 36,n=-27 B1 | CAO (must be expanded)
1
1(e)(ii) | O(1,9) B1 | CAO coordinates of Q.
B1 FT
Area = z—z % of their area from 11(b).
Allow 2.64.
2
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