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A curve has equation y = 5+3x— 2x* anda straight line has equation y = kx+ 13, where £ is a constant.

Find the set of values of & for which the curve and the line do not meet. [4]
SN £ 2:1-3 2430 - 4.4 S OOONS
SISO - Aot 3 A8 o & 20 1 WSSOSO
............................................................ D22UQC €O .o
.................................................... P A €Y VA TS
............................................... BBl Q=Y 40

............................................................ B Bk o S 2 O e,

I © UCLES 2025 % 9709/12/F/M/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

* 0000800000003 *

IR

By - 1

Q)

The diagram shows the curve with equation y = 2x* — % + 3. The curve crosses the x-axis at the point

P(1,0) and M is a minimum point.

(a) Find the gradient of the curve at P. [2]

- 1 SO K e
Gradienk. at P L e
............ lgmd?gnt..&t..l’.?...ﬂ...

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

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

* 0000800000004 *

1l

-

4
3 (a) Find the complete expansion of <2x— %) .
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6cm\0.8rad/ 6cm

o

The diagram shows a triangle O4B where O4 = OB = 10cm and angle AOB = 0.8 radians.

Points C and D on OA4 and OB respectively are such that the arc CD is part of a circle with centre O and
radius 6 cm. The shaded region is bounded by the arc CD and the line segments CA, AB and BD.

(a) Find the perimeter of the shaded region. [3]
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(b) Find the area of the shaded region. [3]
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An arithmetic progression has first term 5 and common difference 6.

For this progression, find the sum of all the terms that lie between 150 and 400.
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The diagram shows a circle C of radius », where x > 0 and y > 0 for all points on C. The least distance
between any point on C and the x-axis is 8 units, and the least distance between any point on C and the
y-axis is 5 units.

(a) State the coordinates of the centre of the circle in terms of 7. [1]

................................. (fff,%+f)

(b) Given that the distance between the origin and the centre of the circle is 15 units, find the value
of r. [3]

(¢) The point on the circle furthest from the origin is denoted by P.

Find the gradient of the tangent to the circle at P. [2]
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7 (a) Show that 3tan’6+5sin°6 = 8sin 9—'5251n 4 [3]
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(b) Hence solve the equation 3 tan?6 + 5sin’6 = 9 for 0° < 6 < 270°. [4]
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A geometric progression is such that its second term is —120 and its sum to infinity is 160.

(a) Find the common ratio.

.......... axz 710,
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(b) The first nine terms of the progression are now removed.

Find the sum to infinity of the remaining terms of the progression. [3]
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9  Acurveis such that — = — — 5. It is given that the curve has a stationary point at (l 9).
dx® x7 x

2
(a) Use the expression for a); to determine whether the stationary point is a maximum or a
minimum point. [2]
...... R
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(b) Find the equation of the curve. [7]
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The diagram shows the curve with equation

y=4Gx+4)T—2x—6
for values of x such that 0 < x < 7. The tangent to the curve at the point P (7,0) meets the y-axis at the
point Q. Region A4 is bounded by the curve and the two axes. Region B is bounded by the curve, the line
segment PQ and the y-axis.

(a) Find the area of region 4. [4]
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(b) Find the area of region B. [5]
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11 Functions f and g are defined for all real values of x by

14

f(x) =4x*—c¢ and g(x) = 2x+k,

where ¢ and k are positive constants. It is given that g~ (3k+1) = c.

(a) Show that gf(x) = 8x* —k—1.
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(b) The curve with equation y = 8x? —k— 1 is transformed to the curve with equation y = h(x) by the
following sequence of transformations.

2
Translation of (3>

Stretch in the y-direction by scale factor &
Reflection in the x-axis

Find an expression for h(x) in terms of x and k. [3]

Rz B = e L R
LTS AR LA T et et 2~ | S
NS NI S L It L 4.2 ) I EO O

(¢) The range of h is given by h(x) < 15.

Find the values of ¢ and £. [3]
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9709/12 Cambridge International AS & A Level — Mark Scheme February/March 2025
PUBLISHED
Question Answer Marks Guidance
1 _ 92 2 _ _ B1| OE
loc+13=5+3x-2x"=] 2x +(k 3)x-|—8 [_ O] Eliminate y to obtain a three-term quadratic.
Use of b2 —4ac<0 or b* —4ac = 0 with their coefficients of their new M1 | OE
quadratic equation. Condone + errors only. Use of >0’ scores MO, unless recovered.
—5and 11 Al | Identification of correct critical values, may only be seen in
their final answer.
S<k<11 Al | CWO
Do not allow ‘or’.
A0 if < sign or signs used.
4
Question Answer Marks Guidance
2(a) - iz Bl | OE
x
[ dy :} 9 B1 FT | Correct use of x=1 in their two-term differentiated
dx expression, defined as an expression with one correct
power.
2
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PUBLISHED
Question Answer Marks Guidance
2(b) Their (4 X+ izj =0 and valid method as far as 'x=..." M1 Equate their derivative of the form Ax + ﬁz to zero, where
X X
A, B # 0, and solve. If no working is seen, this can be
implied by a correct answer for x.
x=-1.08 Al | AWRT
=9.96 Al | AWRT
3
Question Answer Marks Guidance
3(a) A 3\ B1 | May be seen in a full expansion.
(Zx) and (7} This can be implied by 16x* and +8—: unless they are
X
clearly using +3 throughout.
X
3( =3 (=3 2 3\ B1 | Correct combination of numerical coefficients for the
4(2x) [—] + 6(2x) (—j + 4(2x)(—j middle three terms.
* * x Can be implied by a correct full expansion.
[16x4]+k,x2 +k, [xo]+k3x72 [+8 1x4J M1 | OE ) . )
Powers now simplified correctly with their k,, k,, k; # 0.
16x* —96x” +216—216x> +81x* Al| OE
4
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PUBLISHED
Question Answer Marks Guidance
3(b) Use of (their 216) + 5x(their —96) only, to arrive at the coefficient of x2 M1 | Other terms may be seen.
—264 Al | Accept —264x” as the final answer.
2
Question Answer Marks Guidance
4
(a) 6x0.8 Bl Accept 458 x12m.
360
AB® —10? +10? —2x10x10cos0.8 or AB= 2(10sin 0_4) or M1 | Allow angles corrqctly corAlverted to degrees for this mark.
10sin0.8 0.8rad = 45.8°, OAB =0OBA=67.1°.
AB=- (n—O.S) (”_O'SJ:LN
sin 2
2 This mark can be implied by AWRT 7.8.
20.6 Al | AWRT
3
4(b B1
(b) [Area of sector =] %x 6°x0.8
[Area of triangle =] 1 x10% xsin0.8 or 10sin0.4x10co0s0.4 M1 | OE |
2 Allow use of their value of @ or 56 in degrees.
or other complete method.
21.5 Al | AWRT
3
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PUBLISHED
Question Answer Marks Guidance
5 Attempt to solve either: M1 | Attempt to determine positions of first and last terms

5+(n—1)6=150 or 5+(l’l—1)6:400 involved

151 d 401 Al | OE

. and —— Can be implied by 25 or 26 and 66 or 67.

6 6

Correct use of S, formula with their 66 and their 25 M1

S66or 67 525 or 26 Ml

Se6— Sas Al

11275 Al

Alternative Method for Question 5:

Attempt to find new a and / for reduced series M1

155 and 395 Al

their395 = their155+(n—1)6 M1 | Attempt to find n, which results in 40, 41 or 42.

j M1 | OE

Sy s = AL r0ir 155 + their 395)

11275 Al
6
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Question Answer Marks Guidance
6(a) (r+5, r+8) B1| OE
Allow x=r+5, y=r+8.
If values are stated without reference to x and y, take the
first value to be their x.
1
6(b) . 2 . 2 g2 B1 FT | OE
thelr(r * 5) +thelr(r +8) =15 Following their answers to (a), which must both contain 7.
[rz 13— 68[: 0] :] (r + 17)(,, _ 4)[: 0] M1 | Or othe.r valid method of solution for their three-term
quadratic.
[r=]4 Al | CWO
r=—4=r=4 scores A0.
Special Case: After BIMO, r=4 scores SCB1, but after
BIMO, » =—4 = r =4 scores BO.
3
6(c) their(r + 8) . ) (theirr from(b)) +8 M1 | >0 only.
———— from (a) with their r from (b), or
their(r +5) (theirr from(b))+5
3 A1 FT , their (r +5) (theirr from(b))+8
" OE,ie. ——— or — .
their(r+8) (theirr from(b))+5
2
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PUBLISHED
Question Answer Marks Guidance
.2
7(2) Use of tan? g = S0 1z M1
cos’ @
Relevant use of cos®#=1-sin’ @ at least once M1
8sin” @ —5sin* @ Al | AG
T 1_sinlg All necessary detail needed.
3
7(b) Attempt to solve their 5sin* @ —17sin” @ +9 = 0 using a “correct” method *M1 | Allow = errors in arriving at their quadratic in sin? . This
can be implied by either [sin2 6 :] 2.744 or 0.6559.
' 17109 Al | Condone inclusion of sin@=1.65 for this mark.
sin@ =[£]0.81[0] Or 10 174109
Allow ,|———.
10
This mark can be implied by correct values.
Their 54.1, and 180—their54.1 or 180+ their 54.1 DM1 | A correct method for obtaining a second angle within the
range 0 < their54.1<90.
54.1, 125.9, 234.1 Al | AWRT
A0 for additional values between 0° and 270°.
4
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Question Answer Marks Guidance
8 B1
(@) ar=-120 and -4 =160
-r
120 1 160 4160 M1 | Elimination of either a or r.
BT 1,120 B Condone =+ errors for this mark.
a
2 _ 2 _ _ _ Al| OE
b —dr 3[_ O] or a” =160 19200[_ O] Rearrange to arrive at a three-term quadratic.
r= —%only Al
4
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Question Answer Marks Guidance
8(b) [a=] 240 B1 FT _120+(theirr),where —l<r<l, r#0.
240/ 1 1o M1 | With (their 240) and (theirr) as long as —1<r<1, r=0.
160 - E) Condone reversed subtraction.
B
2
Alternative Method 1 for first two marks of Question 8(b)
[a=] 240 B1 FT _120+(theirr),where —1<r<l, r=0.
240 1o M1 | Correctly using the 10th term as ‘a’ and the sum to infinity.
% (_5) With (their 240) and (theirr) as long as —1<r<1, r=0.
Ee)
2
Alternative Method 2 for first two marks of Question 8(b)
[10th term =] ~1>, 0.46875 OE BUFT | 120+ (theirr)’, where ~1<r<1, 7 #0.
32
15 M1 | With (¢zeira and »), where —=1<r <1, r #0.
32
!
2
5 Al . . 5
e or —0.3125 A0 for —0.313 without sight of e or —0.3125.
Condone use of » = % to provide a second solution.
3
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9709/12 Cambridge International AS & A Level — Mark Scheme February/March 2025
PUBLISHED
Question Answer Marks Guidance
(@) 6 3 Mi Substitute X 2% and evaluate second derivative.
50
2 2

96 —40[=56]>0 = Minimum Al | CWO

Evidence and conclusion.
2
SC B1 for jx_f >0 without sight of 96—40 or 56.
2
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PUBLISHED
Question Answer Marks Guidance
9(b) 6 5\ 5 o Bl B1 | OE
— X py——X [+c ]
3 ) ! B1 for each correct { }.
6(1\° 5.1\ M1 | Substitute x — 1 into two terms of an integrated expression
0= 3(5) _Z(EJ 4 (at least one correct power), now with ¢, and equate to 0 to
find c1.
¢ =6 Al
kx +koxT + k M1 . .
U kex T kx [ Integration of their% to produce at least two terms with
correct powers, k;,k, #0.
1 5 P 1 . M1 | OE
% 2( 1) 2 © Substitute (%, 9) into integrated expression (at least two
[zj 2 correct powers) to find c,.
2 5 647 Al| OE
yE=xomox +ox+ Condone their final answer being ¢, =7 if a completely
correct simplified expression for the equation containing
c, has been stated previously.
7
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Question Answer Marks Guidance
10(a) 7 4 3 242 B1 B1 | B1 for each correct { }.
—x—(3x+4)2 ———6x
33 2
8 3 g 3 M1 | Correct use of 7 and 0 in an expression with at least two
[A =] 5(21 + 4)2 =77 =6xT7 |- 5(4)2 terms with two correct powers.
13 Al
4
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Question Answer Marks Guidance
10(b) 1 B1
2(3x+4) 2x3 (-2
*M1

y—O:(their%withx:7j(x—7)

Using x =17, their value for % and then any form of the

equation of a straight line using (7, 0).

Either:

o (o)

DM1

Use x =0 in their equation of PQ.

[Area of OPQ =] %x 7x (their %)

DM1

33

B x 7 x (their?) - (theirl3from(a))} =5

A1 FT

Only FT, following BOM1DM1DMI, from their (a) if

(theirlS from(a)) < % and the area is > 0.

Or:

j (zhm(-%(x - 7))} dx

DM1

2

Evaluating their{—%[% —7xD with limits 7 and 0

DM1
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Question Answer Marks Guidance
10(b Al FT | Only FT, following BOM1DMI1DMI, from thei if
®) [(their area of OPQ)—(theirl?;from(a))J _3 wy orowing 08 rom their (a) 1
3 (their13 from(a))< <5 and the area is > 0.
5
Question Answer Marks Guidance
11 . . B1
@ State or imply g ' (x)= %(x — k) or equivalent
. B1 | OE
Obtain %(3k+1—k):c and hence 2k +1=2¢ 0
Or:
g (c) =3k +1 B1
[2¢+k=3k+1=] 2c=2k+1 B1 | OE
Then:
M1 | Allow + errors only.

[gf(x) ::| 2(4x2 —c)+k

[8x* —2c+k = 8x* —(2k+1)+ k= | of (x)=8x" —k—1

Al

AG
All necessary detail needed.
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11(b) A B1 | OE
8(x 2) k=143 Translation coming before the stretch
, 2 B1 FT | OE
k(lhezr(S(x -2) —k-1+3)) Stretch
. 2 B1 FT | OE
[(x) =]—(k(thezr(8(x—2) —k—1+3))) Refloction
3
11(c) k*—2k =15 or k> -2k <15 Bl | OE
k=5 only B1
11 B1 | OE
¢=— only
2
3
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You must answer on the question paper.
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You will need: List of formulae (MF19)

INSTRUCTIONS

Answer all questions.

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.

Do not write on any bar codes.

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

number or numbers must be clearly shown.

You should use a calculator where appropriate.

You must show all necessary working clearly; no marks will be given for unsupported answers from a

calculator.

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 [ ].

This document has 20 pages. Any blank pages are indicated.
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I 1T 1

1  Solve the equation 6sin6 = 1 + Snd for —180° < 6 < 180°. [4]

............................... X e AT e o Y

................................. ésqnl&-\t&‘n&fgm&-ém
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* 0000800000004 *

The equation of a curve is such that

=4(2x-5) 3_9x2. The curve passes through the point

E
11
A (4, —7>.
(a) Find the gradient of the normal to the curve at the point 4. [2]
Y
...... Gradient... og—.....(angm’c 0}9“0*'45’.\3"‘(“)‘

....................... ettt
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* 0000800000005 *

(T . L

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]

v: 34 0> 3.
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IR

LT 1

y A /
0 >

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]

. 3.
...... ﬁmc.&....ur.\dgﬁ....cuc.vcf.....\1 Su -20%
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-l

II\ 7 L

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

i Q2-px)’

......... ) 4w x AN 4 (6oxix 2rt)
B

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 constantp. _ _ - - ——___ [3]

Celtcont. -1z Bopt. s lbop +UE —33=° .

r'd

4

.......................................................... BoR A B o Mmoo
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(T 1

The equation of a curve is 2% — 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]
............. Come s A AR TR e
............... Line o 2 XD
........................ AN A I3 Y=
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I

—

(b) Given instead that p =4, find the set of values of £ for which the curve and the line do not

intersect.
...... QST RT3 R 2 XY
.......... e B 3 e
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B -

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]

............. I M
4y )

e @ B Y L0 e
9y 18
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LT -

(b) Find the coordinates of the stationary points of the curve and determine their nature. [5]

.................... 2 e,
s’q_ .....................................................................................................................
..... Nodure = 2% 9, =3 flasitive. means. bokhe . cnteaut0: oo
........... @.TQ.‘.Q?&%[’QA...ng...S’rgﬂo.(\oxg...po?c\'\‘s.’—.....(.(%..43).....9.!\.(’.....(:E.’.a...:!.'.‘. 1 I

an:ur-g: %Q‘Hru NS
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The circle with equation X%+ y —6x+10y—27 =

‘ 12

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.  [§]

....... p@“\’&::c/c\s\)\

..... mcsf—c&'_;éu
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I 1T =
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RN

B rcm

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

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

Find the exact area of the shaded segment. (4]
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* 0000800000015 *

(T —

(b) Itis given instead that the length of the chord BC is Lr cm 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]

.............. Ihoded Peea = B 38 R 332 =M
.......... Shoded Arece T O A Qe
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IO 1T -

10 The functions f and g are defined by

f(x) = Vx for x >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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I 1T -

(¢) Find an expression for g_1 (x). [2]

3
........................................ i T
.................. 2005 ()T
(d) State the range of g . [1]

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

(e) Find the value of g_lh(4). [1]

.......................... LA NI 2. | N,
(f) Explain why the composite function hg_1 cannot be formed. [1]
.ha.'.‘...camo\:...bﬁ....&nmd...a&...:\i\e....xmﬁc..dfe...g:'...[ﬁ'.‘.(?!).?z.’.%]....;'s..m.\:...m?ify.‘u.t\..‘.‘lhe....
........................... domqu\df-k.fum]
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1 6sin2 @ —sin— 2[=0] = [(2sin 0+1)(3sin0-2)= O] M1 | For expressing as a 3-term quadratic.
Terms need not all be on the same side.
0= 1 . 9—2 Al | For both.
smy=—o orsme== Allow AWRT 0.667.
0=-150°, —30°, 41.8°, 138.2° Al Al | AWRT
A1 for any correct angle from a correct value of
sin@, A1l for all 4 and no others in the interval
—180°<H<180°.
-5t -m .
SC B1 for % 5 0.730°, 2.41¢ if use of
radians is clear.
4
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2(a) 1 M1 . . dy
[Gradient of tangent] = 4( 2x4-5 )3 —9x42 [= 90] Substitute x = 4 into —.
-11 3 1 .
E 4(2x4-5) —9x42 is MO unless they
1
reach ——.
90
) Al | AWRT —0.0111.
[Gradient of normal] = —9L
2
2(b) 1 . 3 B1 B1 | Accept unsimplified.
pI= {3 e-s) -6
M1
_% = % x(2x4- 5)4 —6x42 +¢ Subx=4,y= —1—21 into an integrated expression
and attempt to find c.
1 . 3 Al | Condone ¢ =2 as final answer if ‘y = ...” seen
y= E(Zx —5) —6x2+2 previously.
Fractions must be simplified.
Accept f(x) in place of y.
4
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3(a) ar* =18, a+ar+ar* =26 or a+ar+18=26 B1 | For first and second, or first and third equations.
18 18 ) M1 | For expressing as a 3-term quadratic from two
2 + " +18=26 = 8 —18r—18[=0]= [(4r +3)(r-3)= O] expressions with sign errors only. Terms need
not all be on one side.
Al | CAO
r=—— [or r=3] Allow —0.75.
a=32 Al | CAO
Ignore a = 2.
May not find a, but instead use expression for a
in terms of » (e.g. a= gj and then find a in
r
part (b).
Tenth term = —2.40 Al | AWRT. Ignore other values.
Alternative Method for first three marks in Question 3(a)
a(1-r*) Bl
ar’ =18,26 = ———=
-r
18 1 M1 | Expressing as a 3-term cubic from two
7 - ) R X expressions with sign errors only. Terms need
26= = 8r° ~26r° +18[=0] not all be on one side
3 _3 1 Al | CAO
=Ty lor =3, 1] Accept —0.75.
5 | Note: SC B1 B1 Bl is possible following B1

MO if no method is shown for finding » = 3

[or »=3].
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3(b) S _ 32 M1 | FT on values of @ and r, provided —1<r<]1.
-
4
128 A1FT

FT on values of a and r, provided —1< 7 <0.
Condone extra answers.
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4 3 :l *M1 | Attempt to integrate both terms and subtract

3
Attempt to integrate (x—16)— (sz - ZOxJ {z —5x2 +21x-16 areas. Accept subtraction either way round.

1 5 505 B1 B1 | Bl for each integral.
{Exz —16x}[—] (2x2 —10sz {: -2x2 +7x2 —164 591

B2,1, 0 for —2x2 +7x2 ~16x.

Use of limits 1 and 16 DM1 | Limits either way round. Minimum —7.5 — 384.
E.g. ((% —16)—(2-10)) — ((128 —256) —

(2048 —2560))

= (15.5+8)—(-128 +512)
-7.5-384=-391.5

Or

(-2 +10.5-16) — (—2048 + 2688 — 256)
=-7.5-384=-391.5

Or
-504 + % =-391.5

783 Al | CAO
3915 or B3 SC B1 for correct answer if M1 B1 B1 DMO
scored.
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Alternative Method for Question 4
Height of triangle = 15 B1
M1
Area of triangle = %x 15 x their height =112.5
3 3 B1
Integrates i(sz —ZOxJ to J_{2x2 —IOxZJ
Use of limits 1 and 16 on their integral and subtracts area of triangle DM1 | Limits either way round.
391.5 Al | CAO
SC B1 for correct answer if M1 B1 B1 DMO
scored.
5
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5(a)() 32-80px +80p%x> B2,1,0 | B2 for all correct.
B1 for any two correct.
May be in a list. Ignore terms with higher
powers.
2
S(a)(ii) 12 3, B2,1,0 | OE
Text Ex B2 for all correct.
B1 for any two correct.
May be in a list. Ignore terms with higher
powers.
2
5(b *M1 | 3t FT their values.
®) 1 Coefficient of x> = 32x % +(-2x-80p)+80p> crms B fhewr vatues
48+160p+80p* =93 = 5(4p+ 9)(4p-1)[=0] DM1 | Set their 3-term coefficient to 93 and attempt to
solve by factorising or other accepted method
for solving their 3-term quadratic.
9 dpe 1 Al | SC B1 following MO if method for solving
pP= 4 and p= 4 quadratic is not shown.
3
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6(a) 2x2 = 2x(11x+3)+2 [=0] *M1 | Substitutes k=2, p =11 and eliminates y or x.
2
Note: 25 *2 _ 11543,
2x
—20x2 —6x + 2[: ()] = [(Sx - 1)(2x n 1) =0] DM1 | Simplifies to a 3-term quadratic.
Terms need not all be on one side.
] 1 5 1 26 A1l A1l | Al for either both x-values correct or for both
Coordinates 55 )55 coordinates of one point correct.
Need not be written as coordinates.
Fractions must be simplified.
4
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6(b) 2x% —kx(4x+3)+2=0 = (2—4k)x* —3kx+2 [= 0] *M1 | Substitute and reduce to 3-term quadratic.
Terms need not all be on one side.
Allow 2x% — 4kx? — 3kx + 2 [= 0].

(2-4k)x* =3kx+2 [=0] Al | Correct quadratic.
All terms to one side.
Allow 2x°— 4kx’ — 3kx + 2 [= 0].

b* —4ac=9k> —4x(2—4k)x2 DM1 | Use of % —4ac. Must be correct for their a, b,
c.
a term must have two components.

9k% +32k—16 [< 0] = (k + 4)(9k - 4) [<0] M1 | Attempt to solve a 3-term quadratic in k by
factorising or other accepted method for solving

their 3-term quadratic.

Al | SC B1 following MO if no method shown for
solving quadratic.

AQO for correct answer following incorrect
quadratic.

Must be £.

Allow other correct notation.

—4<k<i
9
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7(a) dy 18 Bl | OE
e 8x— N Accept unsimplified.
M1 | OE
At x=2, 223 dy  dv
4 For evaluating their oor &
dx dy
dy dy N dt N 55 5% dr M1 | For correct use of chain rule with +5 and their
dv drdx 4 % (may be algebraic).
Condone missing brackets.
Al
dx _| -4 Or decreasing at a rate of i
dr 11 11
AWRT —-0.364.
4
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7(b M1
®) &x _18_ 0 {:> xt = 2 Equating their 2-term Y to zero.
X’ 4 dx
J6 Al | AWRT £1.22.
x=%,]=- or+—
2
y =4 (for both) Al | A0 Al if one point correct.

AWRT 4.00.

d’y 54

M1

For differentiation.
At least one correct term needed.

So both are minima

Al

No need for reason.
WWW on x-values.
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8 Centre of circle is (3,—5) B1 | Seen or implied.
x=-2 =y +10y-11[=0] [=(y-1)(y+11)=0] M1 | 3-term quadratic. .
or (v + 5)° = 36 Terms need not all be on one side.
’ (3,—5) must be correct if it is used.
y=1land y=-11 A1l | No method needed for solving quadratic.
_5_ — - M1 | At least one correct.
Gradient of line PC is Skl [: —6J or gradient of line OC is Skl {: E}
3— (—2) 5 3— (—2) 5

. .5 . .5 Al | At least one correct.
Gradient of tangent at P is 3 or gradient of tangent at Q is 5

M1 | Distance from point of intersection to line

. . 5 46
Equation of tangent is y —1==(x+2). Crosses y =5 at x =——, $0
6 5 . 6 36
x:—Z 1S 6X§ :? .

distance = 36
5
. 5 5
or equations of two tangents are y —1= g(x +2) and y+11= —g(x +2) and these

46 . 36
meet when x = —? so distance = ?

M1
Area = % x12 x their% Condone use of ﬁ
8 Al
432 0 216 or43.2
10
8
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9 B1
@ lrZa:8a =>r=4
2
B1
l;fzsinot:4 > a=1
2 6
Area of segment — 1 w2 _4 M1 | Using their r alnd thezrna.
2 6 Condone 4 — —x 4% x=.
2 6
Allow use of 8 x their a — 4
4 4 Al | Fraction must be simplified.
3 4n-12
Allow .
3
4
9(b *M1
®) r2+r2—2r200sa:%r2 :>200$0!=% Oroa =2sin ! ﬂ or25in'1[—1 j
4 22
Using o = % or r =4 implies 0/4.

1, . . DM1 1, . .
a=0.723[0.72273...] = 57 sin(their 0.723)[= 4] Or a=414 = _r sin(their 41.4)[=4]
r=3.48 [3.4777...] Al | Accept * =12.1 AWRT.

1 ) Al 1 , T
Area of segment = 5 x3.48°%x0.723-4=0.371[0.37068...] Or 5 x3.48° x 180 x41.4-4=0.371 AWRT.
4
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10(a) {Stretch} {factor 3} {parallel to y-axis/in y-direction/vertically} B2,1,0
. -2 B2,1,0
Translation
B1 | Transformations correct and in the correct order.
Alternative solution for Question 10(a)
-2 B2,1,0
Translation | 5
{Stretch} {factor 3} {parallel to y-axis/in y-direction/vertically} B2,1,0
B1 | Transformations correct and in the correct order.
5 | The translation parallel to the x-axis can be
made anywhere in the sequence.
Note: If 3 or more transformations are given
then maximum 2/5 for any correct one.
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10(b) y B1 | For line or curve in correct quadrants only.
B1 | Must not pass through (0, 0).
Fully correct including the line y = x . No label
needed.
Approximate reflection of y = f(x).
Curve must not come back on itself.
2
10 M1 | Allow x/ .
© y=3Jx+2-5 = yTJrS= x+2 OW X/y swap
2 Al | Must be in terms of x.
_ x+5
[gl(x)]:( 3 j -2 Not ‘x=...".
2
10(d) “lig ol > B1FT 2
[Range of g is g™' (x)] >-2 Following their g~ (x) :(x+ a] e where a,
b, ¢ are non-zero.
Notx >-2.Not >-2.
Accept other notations, e.g. [-2, «].
1

© Cambridge University Press & Assessment 2025

Page 23 of 24

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com
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Cambridge International AS & A Level — Mark Scheme

May/June 2025
PUBLISHED
Question Answer Marks Guidance
10(e) _ _ 31 B1 | AWRT 3.44.
[g'h(4) =g (2)] ==
1
10(f) hg™' is impossible since the range of g 'is x> -2 is not within the domain of h, Bl | Minimum acceptable: ‘The range of g'is not
whichis x>0 within the domain of h’.
1
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8 Cambridge Assessment
J International Education

Cambridge International AS & A Level

—

CANDIDATE
NAME

CENTRE
NUMBER

CANDIDATE
NUMBER

MATHEMATICS

Paper 1 Pure Mathematics 1

You must answer on the question paper.

You will need: List of formulae (MF19)

9709/12

May/June 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.
[ J

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 (PQ/CT) 343086/5
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* 0000800000002 *

N

LT —

y

B

y =f(x)

-8

y=gx)

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.

o Teanslabon... cotto. To ()

I © UCLES 2025
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* 0000800000003 *

3

2xy+5y*=24 and 2x+y+4=0.

................................. YUY = =AY 2O e
e I T T T O e,

Find the coordinates of the points of intersection of the curve and the line with equations

I © UCLES 2025 @ 9709/12/M/J/25
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I 1

5
3 The coefficient of x’ in the expansion of (px2 + %x) is 1280.

Find the value of the constant p. [4]
............. ,_,CCOLS'*‘(%)“
................ 'f+t'”"'>‘°

QY 3
.................... Tz 1o X R W e U
_ E¥es 3
e s
...... Coeldfclent o Tl = E L T NARBO
4o _?
.......................................................... = Qo
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HIIH\IIH (T 1

A point P is moving along the curve with equation y = ax?—12x in sucha 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, ettt e e e e ettt e e en e et eaeaeataeeteeaaeaea et tataeatatatatataa et tatatatatatatanataraneartaaaaaaaaas
I ek e .
BTt 20
................................ AT O |
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* 0000800000006 *

The equation of a curve is y = 4cos2x+3 for 0 < x < 27.

]

(a) State the greatest and least possible values of y. [2]

(b) Sketch the curve. [2]

A

3
€ —
<
\4_
2-
2 -

I © UCLES 2025 Eﬁ 9709/12/M/J/25 I
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N

.
AN

Y

A

The diagram shows the curve with equation y =

L} 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.

Mrcoodfaake o i B2 BB
...... VR T N7 LN S5 2T T
....... W=C00eadfnabe. o i T
e OTOR R Z CU1BY e
A ol XS 0 0. E 8B Mo
......... Y0 SN BT- T L | RN N
........... ﬁrmo‘fTr«’gn%lv'/-“"“":aé
............. Acen wnder dane.  JACONTE
.................... Avea.. ondec cave.: . ;5'-(5-""")%]0
. S¥ _36 _1g
..................... Bxea. vaderl. Gry. ... S S E s
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* 0000800000008 *

(a) Prove the identity

(11— 1

tan6+7 _ sin@cos O+ 7 cos>0
tan’0—3 1 —4cos’6

©s6 o5
....................... SIaB £ gcosS X ot e
Cos& S0 Acosim

............ . Q708 COSQ + FcostD
Qe - BCoS'S
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= B

sin@cos O+ 7 cos>0 5

| 9

(b) Hence solve the equation S5 =SB = = for 0° < 6 < 180° [4]
SOOI o .41 15 O~
................................ 10082 X 00
................ I - TN e o8 = AL oS Yt o Te 1 Tl £
SOOI SO 1.1~ 5o = Jhowt & = A W A -2 -
................... T a0t = 121018 + S0 TISE0 e,
.................... 7 M0 (Fan®:3) XS (Fon@-3)2Q
e CIEOORAS) o L AAABEZRIZO
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RN

T

A

/_\ .
o A/\ (O \B
v

~ o 2-3¢ ’,”
EEGRG
ok-438

The diagram shows the circle with equation x*+)* — 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.

ottt &z (0078 |
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* 0000800000011 *

LT -

(b) Find the angle ACB in radians. Give your answer correct to 3 significant figures. [2]

I T MO e

(¢) The chord 4B divides the circle into two segments.

Find the area of the larger segment. (4]
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T
2

dy 24

—

The equation of a curve is such that —5 =—==. It is given that the curve has a stationary point
X

at (=2,19).

de

d

(a) Find an expression for ay [3]
-auys

L N
........ O e IR et
........... i S
................ I . OO
...................... B e
....... 5
....... ‘t& S B

(b) Find the x-coordinate of the other stationary point of the curve, and determine the nature of this
stationary point.

[2]

12
e 2 0
................. M2 Y e,
............. Y T e |
-y
....... NPt o T ) L S
.................... ...Ne.%nﬂue...«\e.q%..u\e;s‘u‘mum...

CLES 2025
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* 0000800000013 *

(LT =

(¢) Find the equation of the curve. [3]

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

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

u
.Equahbn..dse..Nmmn’.e....g.i—..%.?....?..(.’.‘..’.f!) ....................................................................................
Equaion. of Moccadds. TY 2 FAZUN =L oo
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I 1T —

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

(i) Find the value of £. [2]

I © UCLES 2025 % 9709/12/M/J/25 I
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* 0000800000015 *

I T -

(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 , where a, b and ¢

a
Vb—c

are integers. [5]

I © UCLES 2025 % 9709/12/M/1/25 [Turn over I
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= IR

11 (a) Express x* +4x+2 in the form (x+ a)2 + b, where a and b are integers. [2]

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

(b) (i) Find an expression for f = (x). [3]

I © UCLES 2025 ﬁ 9709/12/M/J/25 I
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I 1T -

(ii) Find an expression for (gf )_1 (x). [4]
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9709/12 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks Guidance
1 {Stretch} {factor 2} {‘parallel to y-axis’ or ‘in y-direction’ or ‘vertically’} | B2,1,0 | B2 for 3 correct components. B1 for 2.
. {0} ) L B2,1,0 | B2 for 3 correct components. B1 for 2.
{Translation} ( {_14}] or {—14} {‘parallel to the y-axis’ or ‘in the
y-direction’ or ‘vertically’.}
Alternative Method for Question 1
. {0} ‘ L B2,1,0 | B2 for 3 correct components. B1 for 2.
{Translation by} ( {_7}J or {—7} {‘parallel to the y-axis’ or ‘in the
y-direction’ or “vertically’}
{Stretch} {factor 2} {‘parallel to y-axis’ or ‘in y-direction’ or ‘vertically’} | B2,1,0 | B2 for 3 correct components. B1 for 2.
4
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PUBLISHED
Question Answer Marks Guidance
2 —y—4 *M1 | OE
Yy 2
2( 2 jy +5y7 =24 For eliminating x or y.
Condone sign errors in the rearrangements.
24-5y7%)
or 2| ——= |+ y+4 [=0]
2y
or 2x(—4—2x)+5(—4-2x)’ =24
4y —4y=24 or 16x*+72x+56 [=0] DM1 | OE
For simplifying to a 3-term quadratic; terms do not all
have to be on the same side.
Condone sign errors in the expansions or in the collecting
of terms.
0 3 Lo 7 B1 | OE
Y=o y=2 0 x=mL = 2 Not for a correct (x,y) pair.
Allow from a correct quadratic (ignore any working seen).
7 B1 | OE
(-1 -2), X Allow from a correct quadratic (ignore any working seen).
Condone x=—-1andy=-2 and x= —% andy =3.
4
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9709/12 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks Guidance
3 5 5 53 (4 3 B1 | May be seen in a list.
3 or ) or 10><(px ) x| —x Allow with or without x’s.
P Condone missing brackets only if recovered later.
64 B1 | This term must now be identified if given as part of a list.
10p* x —
p » Allow with or without x’s.
Their integer k M1 7
Tg [x7] = 1280[)57} Condone e.g. 640x =1280 if x’ then disappears in
p
3
2\5-3 4
subsequent work. Must be from a x ( px ) X [—xJ .
p
1 Al | OE
p= 2 5 5 551 4 :
SC B1 for or or 5><(px) x| —| = p=4.
4 1 px
4
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PUBLISHED
Question Answer Marks Guidance
4(a) r 1 *M1 | For attempt at differentiation; at least one correct term
dy| 3 3
e 12 needed.
- Condone poor notation throughout.
- 1 DM1
d_y _ d_yx E _ Ea %92 12 |x5 For correct use of chain rule with 5, x=9 and their d_y
| dr dx dr 2 .. . . dr
Condone missing brackets and allow errors in their
working.
_ Al | OE simplified form.
Y_1s(2a-12] or 260 or 22.5a—60 or 2247120 P
dr 2 2
15
or —(3a-8
> (3a-8)
3
4(b) 1 M1 ) . dy .
3 1)2 For setting their 2 term — with at least one term correct
—ax|—| —-12=0 dx
2 \4 — 0 and substituting x =0.25.
Condone missing brackets.
Allow a restart for % if 2 terms seen and at least one term
correct.
= a=16 Al
2
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9709/12 Cambridge International AS & A Level — Mark Scheme May/June 2025

PUBLISHED
Question Answer Marks Guidance
5(a) [Greatest] 7, [least] —1 B1B1 | B2 for answers of —1 and 7 only. B1 for one correct value.
Ignore incorrect identification/inequality.
2
5(b) sty B2,1,0 | Ignore any graph outside domain (0, 2).
! B1 for two complete cycles, one from 0 to approximately
° 7 and the other finishing at approximately 2x. Starting at
’ their greatest value and initially decreasing.
) Condone straight lines and minimum above the x-axis or
¢ joining points with straight lines.
2
! ) B2 for correct curve; condone any incorrect x-axis
-2 2 m W P intercepts. Graph must start to level off at both 0 and 2.
- Ignore any y-labels, but the curve should be more above
2 the x-axis than below.
2
5(c) 3 [solutions] B1 | Ignore any graphs drawn
1
© Cambridge University Press & Assessment 2025 Page 13 of 22
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PUBLISHED
Question Answer Marks Guidance
6 6—3x=3 = x-coordinate of point of intersection = 1 B1
1 B1 B1 ]
1 5 Bl for k(5x + 4)2
{—8(5“4)2} or k(5x + 4)
5
o
M1
Area=§x3—§x2 :E
5 5 5
. . . 1 M1
Line crosses x-axis at x = 2, so triangle area = 5 x3x1
Al
Total area = ol
10
6
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PUBLISHED
Question Answer Marks Guidance
7(a) ) ¢ _sin@ . 1 M1 | The first two marks can be applied in the reverse order

For appropriate use of tan g = p—y or tan@cos @ =sin @ at least once but as soon as an error occurs, no further marks are
awarded. Candidates can work from LHS to RHS or RHS

For appropriate use of sin” @+cos” =1 or 1 +tan> @ =sec’ M1 |to LHS for full markg. If they work on bOth sides
simultaneously, maximum of M1M1 only if a common
correct expression is reached. Condone missing brackets.
If the numerator and denominator are worked on
separately, they need to be brought together for the second
mark.

Fully correct proof Al | WWW
Condone missing brackets if recovered.

3
7(b) tand+7 5 ) *B1 | OE

an’0—3 tand = tanf(tan0+7) =5(tan" 6 - 3) Using part (a) and eliminating fractions.

= 4tan’O-Ttanf@—15=0 = (4tanO+ 5)(tan 9-— 3) =0 DMI1 | Factorising or other accepted method for solving their
3-term quadratic in tan 6.
Condone errors made in forming 3-term quadratic.

tanfd=-1.25 and tan@ =3 B1 | OE
Independent of factorisation of the quadratic. And no extra
solutions.
Allow e.g. x =... provided x =tan@ is seen.
Can be implied by a correct final answer.

0=71.6°and =128.7° B1 | AWRT
No others in range 0 < € < 180°. Ignore any answers
outside this range.
Maximum 3/4 if incorrect factorisation or formula.

4
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Question Answer Marks Guidance
8(a) ( 2, _2) B1 | Condone x =2 and y =-2 if seen together.
(12’_2) B1 | Condone x =12 and y = -2 if seen together.
(7.-4) Bl
3 | If BO BO for the first two marks, then SC B1 available for
x=2and x=12.
8(b) 1 g 5 0= 2tan-! 5 (0 5 2 M1 | Or other correct method for an isosceles triangle using
tan P It tan S| oSy T 29 or Cos| 5 = J29 their 4 and B of the form ( ,—2) and C of the form
or 9:71—2><tan’1§ or m—2x0.381 ( ,—d),where —d <=2
5
_ . Note: tan6d =— = 0/2 unless & is then doubled. Using
or 102=29+29—2><\/5><\/500549 = cosﬁzwzﬂ 2
2><«/E><\/E 29 r =29 scores 0/2.
[0 =]2.38 Al | AWRT
Final answer of 136.4° scores max 1/2.
Ignore degree symbol if present.
Alternative Method for Question 8(b)
— M1 _
=22 Use of tan@ = 2" where m, and m, are the gradients
tan@=—> > [:—E} 1+m,m,
1+ 2.2 21 of their AC and BC, where 4, B and C are of the required
form.
[0 =]2.38 Al | AWRT
Ignore degree symbol if present.
2
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PUBLISHED
Question Answer Marks Guidance
8(©) | [Length AC = Length BC= \/5* +2% ] =29 [=5.385...] B1 | Sight of v/29. SOL
Condone 5.4. Could be found in parts (a) or (b), but do not
award unless it is seen in part (c).
1 ) M1 | Use of correct sector formula with their identified radius
[Area of large sector =] 5 X \/Ex \/Ex (27[ — their 0) [— 56.587..] (c.g. 29) and their (2;7 B 0) or their 6.
or [Area of small sector =] %x J29 x\29 x their 6 [=34.518...] May be embedded as part of the segment formula.
. 1 . 1 M1 | Use of correct triangle formula with their identified radius
Area of triangle = EX \/ﬁx @x sin@ or 5 x10x2 [= 10] (e.g. 29) and their 6.
May be embedded as part of the segment formula.
[Segment area =] 66.6 Al | AWRT
[Area of circle — smaller segment = wx29—34.52+10]
4
Question Answer Marks Guidance
9(a) ‘:dy } —24x7* [ 12 }[+ l B1 | May be unsimplified.
_—= = — C
dx -2 x°
M1
( 12)2 +c=0 [= ¢=-3] Substituting x =2 into their % of the form kx™* + ¢, and
-2
setting = 0. Condone missing bracket.
Al | —
[% :} % —3or 12x32%=3 ﬁ must be simplified to 12, but accept ¢ =-3 as the
X —
final answer.
3
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PUBLISHED
Question Answer Marks Guidance
9(b) 12 5 B1 | May be done by inspection or calculator, but must be

—2—3:0 = x =4 =>x=2 = |x=2 WWW

X .
B Condone +2.
i &y 24 . B1 | WWW. Or other valid method.

—5 =|—-—3 or =3 or <0 = maximum Ignore any working for x=-2.
L& ] (2)

2
9(c 12 B1FT | May be unsimplified. FT their nonzero c.
© [yz]—12x_1+theircx[:———3x}[+d] Y P
X
12 Ml . . _ . . . .
19=—-2_3x(-2)+d [ —d= 7] Substituting (-2, 19) into their integrated expression
—2 (defined by having at least one correct power) and
including +d.
12 Al | Acceptd =7 as final answer if y =... seen previously.
y=—"—-3x+7
X Allow ’f(x) ='1in place of 'y =".
3
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Question Answer Marks Guidance
9(d 12 12 *M1 . d _ 9
@ - =—2 = —=§ =>x=.. [2 ¥’ =16 = x=4,y=—8] Setting their = of the form kx > +¢=-=, and correctly
x 4 x4 dx 4
solving for x from their equation where x* > 0.
. 4 B1
Gradient of normal = 5
y+8 4 DM1 | For using their stated positive x and their stated y and a
( - 4) ) changed gre;dient 9‘[0 correctly form a line equation;
condone —— or —.
9 4
4x-9y—-88=0 Al | OE in correct form.
4
Question Answer Marks Guidance
10@)) | 8k —k* =k? —4k or 2k* =4k +8k or 4k +2(k* —4k) =8k M1 | OE o ,
Forming an equation in & only, clearly using the first 3
terms of an AP.
[2k(k - 6) =0 =] k=6 [ork=0] A1l | Condone extra ‘solution’ k= 0.
Note: can be done by inspection or with no working. 2/2
2
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10(a)(ii) | 4 [: 8k — k2 or2k or k2 — 4k] —12 and a[: 4k] -4 *M1 | Using a correct method to find a and d from their k. SOL.
May have been found in (a)(i) but must be used in (ii).
DM1 f f la with n = ] .
S :2—20(2><24+19><12) or = %(24 N 252) Use of correct sum formula with » =20 and their a and d.
S, =2760 Al
3
10(b) ar’ =36 and ar’ =6 B1 | SOI
WwWWw
orrt=—
6
6 1 6 *M1 | Using a correct method to find . Condone +.
=,|—|=—F%=or —
36| J6 6
*M1 | Using a correct method to find a. Condone =.
a=—2_ {:36x\/g3, 21616 or @} ¢
%) :
J6
g - 216+/6 DM1 | Using the correct formula with their a and their |r| <1.
» 1
1—
J6
g - 1296 7776 A1l | OE in the required form.
[S.. =] Jo_1 " 2166 r=0.408 = a=529=S_ =894 scores 4/5.
5
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11(a) {(x I 2)2}{_2} B1B1 | BI for each correct { }.
Allow a=2, b=-2.
If contradictory, give preference to the expression.
2
11(b)(1) y= (x + 2)2 —2= y+2= (x+ 2)2 *M1 Equating y or ! (x) or f™' or f(x) to their completed
square form and first step. x and y may be interchanged at
this stage.
Condone + errors.
X = [J_r] [ y+2-2 DM1 | Condone + errors during simplification.
[ (x)=]-Vx+2-2 Al | Do not condone x = or f(x)=.
3
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H1(b)(ii) [ of (x) =] {their completed square form} —4 or —(x2 +4x+2 ) —4 *M1 | Using fg(x) = {(—x—4)+2}* =2 scores 0/4.
[of (x)=]-(x+2)" -2 Al
X= [J_r] - y—2-2 DM1 | Finding x from their completed square form, which must
contain a —(x + k) term.
Condone =+ errors only during simplification.
x=—y/y+2-2 is DMO (Square rooting then + or x—1)
x and y may be interchanged at this stage.
[(gf)fl (x) =]- [x—2_-2 Al | Do not condone x =.
Alternative Method for Question 11(b)(ii)
(gf)il — f—lg—l *M1 | SOI
Allow with their f " and their g
Using g7'f ' (x) scores 0/4.
gl (x)=—x-4 Al
(gf)" (x)=—~/—x—4+2-2 DML | Allow with their £ ™' and their g
[(gf)fl (x) =]- [x—2-2 Al | Do not condone x =
4
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I 1

1  Acurve has equation y = 2x+ 2

Find the equation of the tangent to the curve at the point (=2, —1). Give your answer in the form

y=mx+c. [4]
BT
............... mo{—Tm\%ml:-i'%"=>a+3's
..................... LT A A U5 YOO
TR ¥ X 0001 € & 1 OO
SO L et 05 2« YOO
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" WHWAVRRU -~ - 1

The first two terms of a geometric progression are

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

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

sin~' k, where £ is a rational number. (4]
T MO G e
X2 2SS o Y S
48t
ST YS$iak P
l-adsre IS}

................... Z o REO A 2800070
.................... f.....ﬁ..S'n9.........[{.3:(\& R IENTT2 Rt et >
.................. ZU S0 280860 N LBSIABEII o
..................... (U880 LRSS0
........................... Y A W 11: Aot~
........................... Qin7!. "74)
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N

3
3  Given that f <L2 + 2) dx = 12, find the value of the constant a. [4]
1

(4x—3)
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1l

- 1

5
4 (a) Find the first three terms in the expansion of (2 — %x) in ascending powers of x. [3]

.......... O 01 T I
N 2 R,
= 33— 02000 0N ) O 0NN
= [0 I
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W

Solve the equation

4sinftan® = 1+5cosO

for —180° < 6 < 180°. [6]

Coso
...................................... T MR 02 OSSO SO e,
...................................... T oMo O 2 cof ES O S e
ST = 2Ot Oy €~ 1= Rk B
ez (600624 OR..COSP=.—OFAUS.o,
............. wz Cos \ociM).=.Sa lgua 0k = @034 s U LS 1
............. @z, 203K . OR . BZ 36, E
...................... “30¥8 ;€A OR DA 36
.............. Heace. ©7°  -136-U . S92, S & 3 136 |
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I

—

An arithmetic progressmn has first term a 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.

-~

-

............... Qince....N.caok. e NeqaltNe. ...

SN AN = A e,

..... BINCABNNY SO0
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I 1T 1

7 A curve is such that ay =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]

................. 0
dxe 6(-Y4) flo = -1Yy > Maxrom

................. D T m8Y. B0 A e
........................ 32
4 /n'
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* 0000800000009 *

(T 1

A 12cm B
Ycrn
E
12cm
e
D Y I 8. ¢

The diagram shows a square ABCD where each side has length 12 cm. 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]

...... Ta0 (5 )z S AR 0B S oooeoeeeeeeeeeee

............... X R T O EUR oo
........... A= 064387 LD L A R

(b) Find the perimeter of the shaded region. [3]
....... LA /3‘+‘41=/—K_
...... VO 7 3160 % 029332 .2 N FA S
Peclmelers  SES 4 CF £ €0
Pextonelew. 2. 229518 LR

[3]
K&uded...Q.Vm.iﬂ.(?ﬂ.a&...g.q.u.am..:..ﬁfegx..ci&..ggdo.c:....3...C.Qm.a.sfg,A)

Shaded Oyeas MM = FMUILY = UG

)
(&)
.
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T —

Three points P, Q and R have coordinates P(—13, 5), Q(5, 1) and R(2, k), where & is a constant. It is
given that the angle PRQ is a right angle.

]

(a) Show that one of the possible values of & is 10, and find the other possible value. [4]

ceseessene e TS R )
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* 0000800000011 *

J 1T -

(b) It is 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]

Q (&\\0)

...... €N T s SR ) S S
Roft Qe (2,60 (o)

-—
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B

10 A curve C has equation y =

‘ 12

9

+2x—5.

2x—5

(a) Find the coordinates of the two stationary points.

............. L= RN 4 . 523 Lo
—\8 "

e O RS

.......................... i C L2t N

.................... A=S=3 O ST,

........................ W OR RN e,

=0
o~

<
1]

(b) Find a); and hence determine the nature of each stationary point.

-18 (ax-s)"L

J? - Fo 2
Y- T LI Con=8)3 T e,
........................................ ”33
e Xz > (3. s Negobive.....means ... Mariowm,

3 . =

U - 23 SO X e AU 8.7z ... OosthiNe ... Meats. ... MOV ...,
................... "['1’6)=N\ox\’mu«\
................ > (4,6)= oOloauetsd oo
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* 0000800000013 *

(T -

-3
(¢) 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]
e AL, T o W N 1Y 2
..Mms?mum..age...g.....;......(.l..,:..l.a).... .........................................................................
(i) Find the equation of C, in the form y = bxc-li-c +dx+e, where a, b, ¢, d and e are integers.
[3]
q ..........................................................................................................................

Y+ AU -S
.......... e AT 1 OO OO OO OOR OO
......................... L
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N R

11 The function f'is defined by f(x) = x* +4ax+a for x € R, where a is a constant.

The function g is such that g_1 (x) = ¥2x—4 for x € R.

(a) Given that the range of fis f(x) = —33, find the possible values of a. (4]

.................................... 0 s o U1 O - ok L S o WO

.............................................. e (= K N = T TSP USSR URUROPPRRRURR

............................................. RaCa=3) AN (am3)2d ]
............................................. (a-&)('mﬂno
............................................. AFd o e e,
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L TE T —

(b) Given instead that fgg(0) = 96, find the value of a.

I © UCLES 2025 % 9709/13/M/J/25

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

CAMBRIDGE

International Education

Cambridge International AS & A Level

MATHEMATICS 9709/13
Paper 1 Pure Mathematics 1 May/June 2025
MARK SCHEME

Maximum Mark: 75

Published

This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of the
examination. It shows the basis on which Examiners were instructed to award marks. It does not indicate the
details of the discussions that took place at an Examiners’ meeting before marking began, which would have
considered the acceptability of alternative answers.

Mark schemes should be read in conjunction with the question paper and the Principal Examiner Report for
Teachers.

Cambridge International will not enter into discussions about these mark schemes.
Cambridge International is publishing the mark schemes for the May/June 2025 series for most

Cambridge IGCSE, Cambridge International A and AS Level components, and some Cambridge O Level
components.

This document consists of 27 printed pages.

© Cambridge University Press & Assessment 2025 [Turn over

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

9709/13 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks Guidance
1 2+(12)(-2) X3 B1 | Correct differential but can be unsimplified.
24 (1 2) (_2) (_2)—3 [: 5] *M1 | Substitute x =—2 into their differential, which must contain
x”.
Either (their 5) - y—(-1) DM1 Att.empt to ﬁnd equa.tion of ta.mgent through (-2, —1) with
x—(-2) their numerical gradient obtained as described above.
or —1= (theirS) X (—2) +c=>c=
y=5x+9 Al
4
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2 8sin® @ . B1 | A correct unsimplified expression for #, this may only be seen
r=—-—" [= 2sin 9] in a correct Seo
4sin” 0
4sin’0 1 *M1 | OE
m = E Correct S, with their expression for r.
Or
8sin'@  4sin’0 1 Bl
r=———an =—
4sin” 6 I-r 2
8sin’ @ *Ml
1-8sin* @ = sz
4sin” @
Then
Expect 8sin” 0+ 2sin6—1 [=0] DM1 | OE and attempt to solve.
Attempt to solve a three-term quadratic to find at least one
value of sin@.
This can be implied by a final answer of & =0.253¢ AWRT
.ol Al | OE
[0 =] sin s 0.25 Clearly identify one answer only.
| 1
Acceptsind=— = k=— etc.
4 4
4
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3 1 . B1 | OE
_1x4 a(4x=3) " +2x Do not accept (—2 + 1) as equivalent to —1.
Apply correct limits, x =3 & 1, to their integral *M1 Their integral must contain (4x B 3)71
Condone using x =1 and 3.
—a —a 8a DM1 | OE
36 6- a7 2=12 = 36 4=12 Equate their linear unsimplified expression in a to 12.
a=36 Al
4
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4(a) {32 [xo ]} {—lZOx} {+180x2} B1B1B1 | Coefficients must be simplified.
Ignore further terms in the expansion.
1 4
SCB3: 2° (1 - ZS X+ §5 X .. j can be awarded full marks,
ISW.
3
4(b) 1 B1 | Identify 0.01 as the only value to substitute, condone any
x=0.01or — method
100 )

(T heir 32 —120x +180x° ) with x = (their 0.01) M1 | Clear use of their x-value from their solution of
2 —%x =1.985 and their answer to (a).
Expect 32 — 120(0.01) + 180(0.01)> =32 — 1.2+ 0.018.
Condone substitution into further terms in the expansion.

30.8[18] A1 | Correct answer to at least 3sf coming from substitution into
three or more terms.
‘Correct’ answers without appropriate working get A0.

3
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5 in @ M1
Replace tan 6 with i
cos 6
Replace sin® @ with 1—cos” @ leading to a 3-term quadratic *M1 | To obtain a 3-term quadratic in cos 6.
Accept a cubic that has a common factor of cos 6.
Condone +/-sign errors during simplification.
9cos’ @ +cosf—4 [:0] Al | OE
Attempt to solve (their quadratic in cos €) using a valid method DM1 | Only available for solution of a three-term quadratic.
Correct values of cos@ are 0.6134 and —0.7245.
Any two of £52.2, +£136.4 Al | AWRT as final answers.
Any two correct answers between —180° and 180° as their
final answers.
All four values Al | Condone other answers outside the range but no others
between —180° and 180°.
SC after M1 *M1 A1 DMO, correct answers can score B1 B1.
6
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6 a+2(N-1)=55 B1 | SOI
1 B1 | SOI
Ex3N(2a +2(3N-1)) =5760
Eliminate either a or N M1 | Using a valid substitution, expect either

(57-a)
a=57—2NOI‘N=T.

Condone +/-sign errors in their substitution or during
simplification.

N?+56N—=1920 or a° —226a+1953 [: 0] A1l | All terms need not be collected on one side.
N=24,a=9 Al A1 | Ignore presence of extra solutions for N and a.
6
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3x” +10x—8<0 or 3(x + —j -—<0 Condone = or < 0, but use of > or > can only score BOB1BO.
3 3 If there is no <, = or < 0, then a correct final answer implies
<0 here.
2 B1
—4 and —
3
2 DB1 FT | OE
4<x<= 2
Use of < sign(s) gets DBO. Condone x > —4, x < g ,
2 2
x>—4 andx<§ but not x>—4 0rx<§.
FT on their critical values.
3
7(b) Identify x =—4 as the x-value of the maximum point. B1 FT | SOI
FT on their lower critical value from part (a).
13 5 10, g B1 | Correct integration of the three terms given.
[y —]gx +?x - x[+c] Condone f(x)z.
2) . . Mi : . 2
Use of y =27, x = their| —4 or 3 in their integral. Their integral must be a cubic, their| —4 or 3 must come
from (a) or a restart.
c=-21 = y=x"+5x"-8x-21 Al | Do not ISW if they continue to find a straight line. Condone
omission of final statement if y or f(x) =x +5x" —8x+c
has been seen earlier.
4
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8(a) 1 ) ] ., 4 L 12 M1 | Attempt a complete valid method for finding angle EAF.
i — t JE— - -
2T R e % e J160 may be replaced by 12.65 AWRT and </32 by 5.657
Or AWRT.
1 Working in degrees should give EAF = 53.13° which
.4l 2 EF J32 \/5 ) converts to the correct value in radians.
2sin = = or other valid method.
AE \160 10
[ EAF =0.927295...=] 0.9273 Al | AG
If decimals are used, at least one of 0.32175.., 0.6435 or
0.92729.. must be seen in the first method and 5.6569 and
12.649 or 0.46364 seen in the second method for the correct
level of accuracy.
Note: EAF =53.14° does not convert to the correct answer,
so AO.
Alternative Method for Question 8(a)
5 1 ) ) A M1 | Attempt a complete valid method for finding angle EAF.
12° ~(24+24+32) = (theirdE x their AF )sin EAF Area of ABCD — (Area As ADF, ABE &CEF) = Area AAEF.
- 4
. 2{12° - (24+24432)) EAF =sin™ | their — |.
sin EAF = 5
(theirAE x their AF ) 3
2 {122 —(24+24+ 32)} Using the cosine rule should lead to cos™ =.
EAF =sin™ >
(theirAE x their AF )
1 Al | AG
4 —EF
[EAF —sin" = =} 2
5 AE
2
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8(b) 4 B1 | OE
AE or AF =] \J160 or =
[ ] SnEiB Expect AWRT 12.65.
[0 =] (their 12.65)x0.9273 ML Use of 76 with (their \/160).
Note: using » = 12 scores MO.
[11.729...+8+8=] 27.7 AWRT Al
3
8(c 1 M1 1
© E(zheir 12.65)° x0.9273 [= 74.184] Use Erze for area of sector with (heir 12.65).
Note: using » = 12 scores MO.
1 5 M1 | Attempt a complete method for finding area of shaded region.
14424 24— 5 (their12.65)" x0.9273 Condone use of 7 = 12.
[Area=]21.8 Al | AWRT
Alternative Method for Question 8(c)
1 M1 i j
~(their12.65)’ (0.9273 —sin 0.9273) [=10.183] Area of the segment with (their 12.65).
2 Note: using » =12 scores MO.
1 ) . M1 | Attempt a complete method for finding area of shaded region,
32- 5 (their12.65)" (0.9273 —sin 0.9273) condone use of 7= 12.
[Area=]21.8 Al | AWRT
3
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9(a) ] k-5 ) k-1 B1 | Obtain at least one relevant gradient.
Gradient of PR = or gradient of RQ = ——
2+13 2-5
(their gradient of PR) x (their gradient of RQ) = —1 and attempt to simplify M1 | Clear of fractions and expand brackets.
Expect k* —6k +5 =45 OE.
Condone +/-sign errors during simplification.
k* —6k—40 [=0] Al | OE
k=10, k=—4 Al
Alternative Method for Question 9(a)
PR = (k-5 +(2+ 13)2 B1 | Obtain at least one of PR’ and RO’.
orRO® = (k—1)’ + ( 5 5)2 These expressions may be seen under a square root sign.
(their PR’ ) + (their RO’ ) =18’ +4? and attempt to simplify M1 | Expect 2k —12k +260 = 340 OE.
Condone +/-sign errors.
2k* =12k —80 [=0] Al | O
k=10, k=—4 Al
© Cambridge University Press & Assessment 2025 Page 18 of 27
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9(a) Alternative Method 2 for Question 9(a)

¥+ +8x—6y-60=0 Bl | OF
224k +8x2—6xk—60=0 M1 | Substitution of (2, k) into their circle equation.
k* —6k—40 [=0] Al | OE
k=10, k=—4 Al
4 | If none of the above marks are awarded, then SC B1 for using

k=10 to find the gradients of QR (-3) and PR (%) and

showing that their product is —1 (or other similar verification),
and then stating that this shows that 10 is a possible value for

k.
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9(b) [Centre is] (—4, 3) B1 | SOI
) _ (their3)-10 7 *M1 | Attempt at finding the gradient of the radius using (2, 10)
Radius gradient = ——"—— | =— . . )
(their —4) -2 6 and their centre, but not P, O, the mid-point of PR or OR.
. -1 y-10 DM1 | OE
Either N o Correct method to find the equation of the tangent using
their — -1
( 6] , — and (2, 10).
_1 their radius gradient
Orl0=——<x2+c = c=...
.7
(thezr )
6
6 6 82 Al | OE
y-=10= T (x=2) or y= 5 X+ = Correct equation but not stated in the required form.
6x+7y—82=0 or 82-6x—-7y=0 Al | All correct terms on one side, but condone them being in the
wrong order.
Alternative Method for Question 9(b)
X+’ +8x—6y—60=0 Bl | OE .
Equation of the circle.
d d *M1 | Differentiate implicitly to arrive at an expression with two
2242y 2 18-62L =0 pdy y p
dx dx terms containing —.
dy —2x-8 ) —% dx
Or == (85 —x" —8x— 16) Or rearrange to make y the subject and differentiate to arrive
at an expression of the form f’(x) X f(x).
© Cambridge University Press & Assessment 2025 Page 20 of 27
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9(b d d DM1 | Substitute (2,10) into their implicit differential.
® 1 2)r200) L as—6L g 219 P
dx dx d
. . . . ly
dy -2(2)-8 - Or substitute x =2 into their expression for —.
Or —yz(—)(85—(2)2—8(2)—16) : P dx
dx 2
6 6 82 Al | OE
y-10= Ty (x=2) or y= Ty X+ El Correct equation but not stated in the required form.
6x+7y—-82=0 A1l | All correct terms on one side, but condone them being in the
wrong order.
5

© Cambridge University Press & Assessment 2025

Page 21 of 27

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

9709/13 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks Guidance
10(a) —9x2(2x-5)"+2 B1 | Correct differential.
. - _ : M1
(thezr —18(2x—-5)" + 2) =0 and rearrange to form a quadratic. Equating a two term % to 0 and dealing correctly with the
2 2
[ (2x-5)" =9 or 8" —40x+32=0] negative power.
d . -
Their two term Ey must contain (2x —5) .
(1, - 6) and (4, 6) Al, A1 | Al for two correct x-values or one correct point, second Al
for all correct.
4
10(b) 1445 —360 B1 FT | Following through on their first derivative which must
~18x-2x2(2x-5)" | =72(2x-5)" or — contain (2x —5)7.
(2x-5)
Use ( theirx =1 and x = 4) in (their 72 (2 x— 5)73) M1 | Substitute x-coordinate of each stationary point and determine
) ) \ their nature. Nature of the turning points must correctly
To determine the nature of both turning points. 2
. y
follow from their values of —-.
dx
d*y 72 Al | CWO
For x=1, ~=| —— or<0 = maximum
dx 27
d’y 72 ..
For x=4, —=| —— or>0 = minimum
dx 27
3
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10 | (1, -13) Bl
1
10(c)(ii) 9 M1 -3
[y=]m——+2(x+3)-5+7 Application of to the original expression for C but
2(x+3)-5 7
condone +/—sign errors.
2 MlSCBlf[](925j
=]-| ————+2(x+3)-5+7 or [y=]- +2x-5 |.
[y ] 2(xi3)—5 (X ) 2x-5
9 . Al | Answer must be in this format; the 'y ="' can be implied by
y=- 2x+1 T earlier inclusion.
3
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H@ | [/ (x)=](x+2a) —4a* +a Bl
(lhei}"(—4a2 +a))=_33 M1 Condone 2 or >.
4a° —a-33 [=0] B1 | Condone < or <.
11 Al | OE
4 3 Do not ISW if their final answer is given as a range or if one
of the answers is rejected.
Alternative Method for Question 11(a)
x=—2a, y=-4a’+a B1 | The co-ordinates of the minimum point (likely to be either
from differentiation or completing the square).
(their —4d*+a ) =-33 M1 | Their y-coordinate equated to —33. Condone > or >.
—4a® +a+33[=0] Bl | OE
Condone > or >.
11 Al | OE
_Z’ 3 Do not ISW if their final answer is given as a range or if one
of the answers is rejected.
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11(a) Alternative Method 2 for Question 11(a)

x> +4ax+a+33 [=0] B1 | Condone > or >.
(4a)2 —4[1](a+33) [=0] M1 | Condone > or >.
16a° —4a—132 [=0] Bl | OE

Condone > or >.

Accept 4a” —a—33 or multiples thereof.

Al

OE
Do not ISW if their final answer is given as a range or if one
of the answers is rejected.
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11(b) [g(x) :] %(f +4) B1 | Expression for g(x). SOI
Either
1 M1 | Replacing x with 0 in their g(x).
[2(0)] 2((0)'=4)  [2(0)=2] plcine )
f(their6) [=36+24a+a] Mi
Or
Y 4aY PN M1 | Either composite function using their g (x)
fg (x) = +4a 5 +a
adY
( ) ( 2 j e (x3 + 4)3 2
or gg(x)= 5 R +
2 Al . .
e (3) (xs N 4)’ 1., (x3 N 4)3 , Complete algebraic expression for fgg(x).
= +2¢ + +20+
g8l 16 ¢ 16 ¢
{(O 14y }2 {(O 14y } M1 | Replacing x with 0 in their fgg(x).
fgg(0) = +2¢ +4 +2¢+a
16 16
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11(b) Then
36+24a+a=96 Al | OE
12 Al | OE
o) %
5
6
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* 0000800000002 *
dy

1  The equation of a curve is such that e 12(2x—5)* + 8x. It is given that the curve passes through the
point (2, 4).

Find an equation of the curve. [4]

................. TYETT0 Dbt BTSSR
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(T . 1

In the expansion of (3 + ax)’ + (6 —x)4, the coefficient of x? is six times the coefficient of x.

]

Find the possible values of the constant a. [5]
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* 0000800000004 *

(LT 1

(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 + P~ [3]

Hence O = So-"U _and 1683 | oo,
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IR

(LT 1

y

A o1
/y_x i
0 7 2 >

The diagram shows part of the curve y = x* — % 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]

S _n L3t

ialome-"["'”'su]' .........................................................................................................
33 oy -L-t 4a L
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B 1

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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T |

(b) Find the area of the shaded region BCD, giving your answer correct to 1 decimal place. [2]

\
........... Ao & Bhaded Gegion=. (& 7007 1) (FrsAT)
rﬁ
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* 0000800000008 *

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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............. AN ; = _ba
‘?.S’.co.xed....ﬁal;.....m:)mz ........ f’.@..\!fd...%cnm.mgm.c...fs....m.qse..%.m....lr\er..... er

I © UCLES 2025 Eﬁ 9709/15/M/J/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

* 0000800000009 *

I

(b) Find the total amount of money Ananya receives up to and including her eighteenth birthday. [5]

o Totod  secfeved femon. lec...nothnecs.... 10 (=™
.................................................................................................... Lol Y
..... Total  secfeved oo el motnecs 13810

.................... To Yol cecfeved = 223628 [ .
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L . -

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 —3.

(a) Find the value of p. [2]
........................ Ceadtenk = Pt = o e,
3
......................................... . STt OO
............................................. BT S e
(b) Find the coordinates of C [2]
’3—'$ ..............................................................................................................................
e BTN BT e
AS
............ TG T TR
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I VT -

(¢) Find the area of the triangle formed by the perpendicular bisector of AB and the x- and y-axes. [5]
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] I

(a) Find the values of the constants a and b.
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* 0000800000013 *

(LT =

(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.

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

(b) On the given axes, sketch the graphs of y = f(x) and y = g(x).

I © UCLES 2025

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

(¢) Find g™ f(% 7:). [4]

........... I X N 4 T ) U NN
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I 1T

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.
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I 1T -

(b) Given that the line x+ 3y = k does not intersect the circle, show that k> —20k—220 > 0. [5]

................................. kL - QR _73dO YO | > Qe
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1 12 31 8, B1B1 | OF

[y :]{3 2 (2x-5) 5 [+¢] Terms may be unsimplified.
May see [y =]{16x* H{-116x }{+300x}[+c].

4=2x(2x2 = 5P+ 4x22 + ¢ [= ¢ =-10] M1 | Sub (2, 4) correctly into their integrated expression
witha “+¢’.

yorforf(x)= 2(2x—5)3 +4x* -10 Al | May see y=16x> —116x* +300x —260.
'y ="or 'f(x)="or'f =" can be implied if seen in
working.

4
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2 x> coeff = 10x3* xa? and 6x 6 x(—1) allow correct terms with x° B1 | Expect 2704 and 216.

Terms may be seen separately.
Allow if seen in an expansion. Combinations must be
evaluated.

x coeff= 5x3*xa and 4x 6’ x(-1) allow correct terms with x B1 | Expect 4054 and —864.
Terms may be seen separately.
Allow if seen in an expansion. Combinations must be
evaluated.

270a” +216 = 6(405a — 864) M1 | OE
For forming a correct quadratic equation using their 4
terms only.

450% =405 +900=0 = 45(a - 4)(a - 5) -0 DM1 | For evidence of a correct method of solving.
If quadratic formula used a full substitution must be
seen.

a=4ora=>5 A1l | Only dependent on the first M1.

5
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3(3.) 1 2 5 1 2 1 M1 | OE
4(35 - Ej [-2=0] or (2x-1)"[-2=0] or (x - Ej [_E = 0} Must deal with the coefficient of x> and x correctly to
produce an (ax +b)2 term.
Al 1
lei l OE,e.g.x=—(1J_r\/5).
2 N2 2
SC B1 only for correct solutions from another method.
2
3(b) 1 M1 | Setting tan @ = their x for at least one value of their x.
tan6 = 5(1 + \/5) May restart and solve the quadratic in tan6.
[0 =] 50.4, 168.3 AWRT and no other answers in the range 0 <€ <180 Al Al | SC A1 only for AWRT 0.879 and 2.94 radians.
SC MO0 B1 B1 for answers only.
SC MO Bl(only) for both answers only in radians.
3
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4 Intersects x-axis when x* =1 = x=1 Bl | WWw . .
May be seen without working.
May be seen as a limit in the integration.
Allow 1 if x=1 is seen as the lower limit in the
integration.
2 *M1 1
2 2 1 4 1 . With : 4 4
V= [n]J.y dx= [n]J. X - |dx = [n” x* =2+ — |dx with attempt at ith some attempt at squaring (accept x s
X X

integration evidence).

1 1 Al

—x —2x— —

5 3x

1 s 1 1 1 DM1 | Use of limits, x = 2 and their x = 1, min evidence if
[7] (—XZ —2x2- 3]—(—— ——j 283 32
5 x2 5 3 correct answer: — +—. If answer incorrect,
120 15

substitution of limits must be clear.
DMO for use of the limit x = 0.

nx4.49... =14.11 Al | AWRT, WWW

539
Allow En or 14.1, dependent on the first M1 and
Al.
5
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5(a) n B1 | OE
Angle CAD = — or 60°, CD = /75 or 5+/3 N ~
nee 3 0 or5V3 For either CAD or CD. Allow CAD = 1.05, CD = 8.7
or 8.66.
) T 60 B1B1 | OE
[Perimeter =] IOXE {+ 75+ 5} or %X 2n(10) {+ 75+ 5} B1 for the two sides and B1 for arc length (allow 10.5).
=24.1cm B1
4
5(b) 1 , m 1 60 , 1 M1 | OE
Area = B x107x E) x5x+[75 or 360 xmx10” - B x5x+[75 Use of sector area formula minus triangle area
formulae, with their angle CAD and their side CD.
=30.7cm? Al
2
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6(a) Eleventh birthday: Father 10+10x5 [= 60] M1 | For correct use of AP formula OE.
Mother 10x1.219 [= 61.9(2)] M1 | For correct use of GP formula OE.
60 and 61.9 Al | Both answers. Accept 2 sf answers.
3
6(b M1A1 | Al may be implied by a correct final answer.
®) Father§(2><10+17><5):945 v oe ImpHea oy h
10(1 1 .218) M1A1 | Al may be implied by a correct final answer.
Mother ——— = =1281.17
(1-1.2)
Total =2226.17 Al | Accept 3 or more sf answers.
Ignore S;,(=1909.3) as an extra answer.
5
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7(a - 2 M1 | OE
@ 2_16) = —g or use of straight line equations with m = —g, (x,y) = (3,7) 2
with (6, p) substituted. Expect y—7= (—gj(x - 3) with (6, p) substituted or
-2
y= ?x + 9 with (6, p) substituted.
p=>5 Al
2
7(b) ({4}, {their 2p-7}) B1 | WWW
B1FT | Extra solutions lose both marks.
2
7(c) Mid-point AB is (4.5, 6) B1
B1
. . -1 3
Gradient of perp bisector | = | 5
3
) 3 M1 | OE. Must be using their mid-point and their
Equation y—6= By (x=45) perpendicular gradient.
Crosses axes at (0, —0.75), (0.5, 0) DM1 | Correct use of their perpendicular bisector equation to
find the x- and y-intercept.
Area = 0.1875 (accept 3 sf accuracy) Al 3 . ) .
OE, e.g. 6 Last 2 marks can be gained by integrating
the line equation between zero and 0.5.
5
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8(a) 9=1+a+b+5 B1
B1
Y =3x” +2ax+b
dx
Gradient=0at (1,9)so 0=3+2a+b M1 . L
radien at (1, 9) so “ Setting their % to zero and substituting x =1.
Attempt to solve their linear equations simultaneously DM1 | Can be implied by their answers.
a=—-6,b=9 Al | WWW
5
8(b M1
®) Y =3x*—12x+9=0 Setting their Y to zero.
dx dx
Solution [leading to x = 1 or x = 3] DM1 | Solving their 3-term quadratic
(3,5 0rx=3,y=5 Al | WWW
Ignore (1, 9) if given as a second answer.
Only dependent on the first M1.
3
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8 M1
© Atx =5, % =3x5"—12x5+9 Substituting x = 5 into their % May be implied.
M1 | OE
6:their24><g or their24:6><g & dy dr
dt dx Use of chain rule SOT | & = &, & |
dt dx dt
Linking correctly & (or a ), their 24 and 6.
dr dx
dx 1 Al | OE
dr 4
3
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9(a) {Stretch} {factor 3} {in y-direction} B2,1,0 | If 2 or more stretches or extra transformations, give B0
for stretches.
{n} B2,1,0 ) _ T
{Translation or shift} {2} Translation may be split to 0 before the stretch and
0
5 after the stretch.
If both vectors correct but ‘translation’/’shift” not
stated, then B1 only for the translations.
Alternative Method for Question 9(a)
{n} 0 B2,1,0 | If two or more stretches or any extra incorrect
{Translation or shift} | (2] | or n and | 2 transformation is given., then BO for the stretches.
= 0 3 If order incorrect, maximum of 3/4.
followed by {stretch} {factor 3} {in y direction} B2,1,0
4
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9(b) " B1} | Graph of f(x) with correct domain.
j B17} | For g(x) being a decreasing function in the domain 7 to
s 2m.
1 B1 | Domain = to 27 for g(x).
2 B1 | Range for g approximately correct (should be from 5 to
K -1).
4 | tSketches must be curves and have zero gradient at the
ends of the given domains.
9(c) ' T (1 B1 | May be implied by correct substitution later.
1| =[] 5
3 2
. ~ 5 B A y- M1 | Finding inverse of g.
[g (x) ory=] cos +m or [x=] cos tn Allow one sign error.
Alt: 3cos(x—m)+2 :%
1 DM1 I . 1. . .
1 —=2 Substituting their x = — into their expression for
[ 1(—):] cos™'| 2 +m 2
2 g (¥).
1 21
Alt: Use of arccos for Cos(x— n) = -3 > x-—n= 3
2 5 Al
[g(x)=] ?n +m= ?n or 5.24 AWRT
4
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9(d) The domain of f does not include the whole of the range of g B1 | OE, but must mention range of g and domain of f.
Alternative Method for Question 9(d)
Show clearly that a particular value or set of values in the domain of g gives a B1 | Value of x for substitution into g( x) must be in the
value ofg(x) which is outside the domain of f ranges: T < x <4.322 or 5.447 < x < 2.
1
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10(a) Centre is (-2, 4) B1
) ) 8-4 M1 | OE, e.g. using equation of the radius.
Gradient of perpendicular = [=1]
2-(-2)

Equation of tangent is y — 8 = —1(x — 2) M1 | Using a correct point and their tangent gradient from
an attempt to find %, or the negative reciprocal of
their perpendicular gradient.

x+y-10=00or—x-y+10=0 Al | CAO - this form is required.

Answer without working, allow maximum of 2/4.

Alternative Method for Question 10(a)

1 5 1 B1 | OE; a correct expression for y.

y=[£](28-x* ~4x)> +4 or y= [i](32 ~(x+2) ) +4

dy 1 s | M1 | OE

o :[1]5(28 —X - 4X) 2 (—2x - 4) [=-Tat x=2] Differentiating y with no more than one sign error.

Equation of tangent is y — 8 = —1(x — 2) M1 | Using a correct point and their tangent gradient from
an attempt to find %, or the negative reciprocal of
their perpendicular gradient.

x+y-10=0or—x-y+10=0 Al | CAO — this form is required.

Answer without working, allow maximum of 2/4.
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Alternative Method 2 for Question 10(a)
2x+2y dy 48 dy 0 B1 | Differentiating implicitly.
dx dx
M1 . d .
d_y: (2x + 4) [: —1 at (2’ 8)] Rearranging to make Y the subject,
dx (8-2y) dx
May substitute (2, 8) and then rearrange to find %
Equation of tangentis y — 8 =—1(x — 2) M1 | Using a correct point and their tangent gradient from
an attempt to find %, or the negative reciprocal of
their perpendicular gradient.
x+y-10=0or—x-y+10=0 Al | CAO - this form is required.
Answer without working, allow maximum of 2/4.
4
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10(b)

(k=3y) +y* +4(k—3y)-8y—-12=0

or (k=3y+2)" +(y—-4)" =32

M1*

k—x
3

_ k—x)> _
J/=k3xgives:( x) —8k3x+x2+4x—12:0

Subx=k-3yory= into circle equation.

k— 2
or (x+2)2 +( 3x_4j =32,

9y —6ky —20y+y> + k> +4k—12=0

DM1

OE
All squared brackets expanded to give a quadratic
equation in y (or x, which gives:

9x” +60x —2kx +k* +x* — 24k —108=0 or

X +k* =2k 8k—8x

5 +16+x> +4x+4=32.)

b” —4ac=(6k +20)" —4x10x(k* +4k—12)

Ml**

OE

Factorising out y (or x) from their quadratic (this is the
quadratic where the previous DM1 or possibly DM0
was awarded) to identify ‘b’ and then finding the
discriminant. From equation in x, this is:

(60—2k)" —(4)(10)(k* — 24k ~108).

—4k> +80k +880<0

DM1

OE

Simplify the discriminant and setting it to less than
zero. From eliminating y this is:

—36k> + 720k +7920 <0

Only dependent on the previous M1.

K —20k—220>0

Al

AG
WWW
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10(b) Alternative Method for Question 10(b)
Centre of circle (-2, 4) and radius of circle is /32 B1
) 1(_2) + 3(4) —k M1* | Correct use of ‘distance of a line from a point formula’
Distance of x+3y—k from (-2,4) :W with their centre coordinates.
+
(=2)+3(4) =k DM1 | Setting distance to be greater than their radius.
Setting % > \/3_2
1*+3%)

Squaring both sides DM1 | Removing the square roots.
Rearranging to k* —20k —220>0 Al | AG

5
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