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1 A curve has equation y x x5 3 2 2= + -  and a straight line has equation y kx 13= + , where k is a constant.
 Find the set of values of k for which the curve and the line do not meet. [4]
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 The diagram shows the curve with equation y x x2 5 32= - + . 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]
 ............................................................................................................................................................
 ............................................................................................................................................................
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 (b) Find the coordinates of M. Give each coordinate correct to 3 significant figures. [3]
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3 (a) Find the complete expansion of x x2 3 4-b l . [4]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (b) Hence determine the coefficient of x2  in the expansion of x x x5 2 32 4+ -` bj l . [2]
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 The diagram shows a triangle OAB where OA = OB = 10 cm and angle AOB = 0.8 radians.  Points C and D on OA 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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5 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. [6]
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O x

r

 The diagram shows a circle C of radius r, where x 02  and y 02  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 r. [1]

 ............................................................................................................................................................
 (b) Given that the distance between the origin and the centre of the circle is 15 units, find the value of r. [3]
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 (c) 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 tan sin sin
sin sin3 5 1

8 52 2 2
2 4/i i i
i i+ -

- . [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000008 *

,����	�������	,

ĬÑĊ®Ġ´íÈõÏĪÅĊÝúµĀ×ĬÁĈûÍĦĬĩ×öĊĩÓÒÁÔĝĂĥÕÅÕõµąõąÅÕąąÕĥÕĕÕ DO
 NO

T W
RIT

E IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com


9

9709/12/F/M/25© UCLES 2025 [Turn over

 (b) Hence solve the equation tan sin3 5 92 2i i+ =  for ° °0 2701 1i . [4]
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8 A geometric progression is such that its second term is 120-  and its sum to infinity is 160.
 (a) Find the common ratio. [4]

 ............................................................................................................................................................
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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 A curve is such that x
y

x x
6 5

d
d

2
2

4 3= - . It is given that the curve has a stationary point at , 921b l.

 (a) Use the expression for  x
y

d
d

2
2   to determine whether the stationary point is a maximum or a 

minimum point. [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
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 ............................................................................................................................................................

 (b) Find the equation of the curve. [7]
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 The diagram shows the curve with equation 
( )y x x4 3 4 2 621= + - -

 for values of x such that .x0 7G G  The tangent to the curve at the point P (7, 0) meets the y-axis at the point Q. Region A 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 A. [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
( )x x c4f 2= -    and   ( )x x k2g = + ,

 where c and k are positive constants. It is given that ( )k c3 1g 1 + =- .
 (a) Show that ( )x x k8 1gf 2= - - . [4]

 ............................................................................................................................................................
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 (b) The curve with equation y x k8 12= - -  is transformed to the curve with equation ( )y xh=  by the following sequence of transformations.
   Translation of 2

3e o
   Stretch in the y-direction by scale factor k   Reflection in the x-axis
  Find an expression for ( )xh  in terms of x and k. [3]

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

 (c) The range of h is given by ( )x 15h G .
  Find the values of c and k. [3]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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Question Answer Marks Guidance 

1 ( )  2 2[ 13 5 3 2 ]   2 3 8  0kx x x x k x+ = + −  + − + =   B1 OE 
Eliminate y to obtain a three-term quadratic. 

 Use of 2 24  0 or 4 0b ac b ac−  − = with their coefficients of their new 
quadratic equation. Condone  errors only. 

M1 OE 
Use of ‘ 0 ’ scores M0, unless recovered. 

 –5 and 11 A1 Identification of correct critical values, may only be seen in 
their final answer. 

 5 11k−    A1  CWO 
Do not allow ‘or’. 
A0 if ⩽ sign or signs used.  

  4  

    
Question Answer Marks Guidance 

2(a) 
2

54 +x
x

  B1 OE 

 d  9
d
y
x

 =  
 B1 FT Correct use of 1=x  in their two-term differentiated 

expression, defined as an expression with one correct 
power. 

  2  
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Question Answer Marks Guidance 

2(b) 
2

5 4 0 + = 
 

Their x
x

 and valid method as far as ' ...'x =  M1 Equate their derivative of the form 
2  
BAx
x

 to zero, where 

A, B ≠ 0, and solve. If no working is seen, this can be 
implied by a correct answer for x. 

 1.08x =−   A1 AWRT 

 9.96y =   A1 AWRT 

  3  

    
Question Answer Marks Guidance 

3(a) 
( )42  x and 

43
x
 

 
 

 
B1 May be seen in a full expansion. 

This can be implied by 416x  and 
4

81
+
x

 unless they are 

clearly using + 3
x

 throughout. 

 
( ) ( ) ( )

2 3
3 23 3 34 2 6 2 4 2− − −     + +     
     

x x x
x x x

 
B1 Correct combination of numerical coefficients for the 

middle three terms. 
Can be implied by a correct full expansion. 

 4 2 0 2 4
1 2 316 81− −     + + + +     x k x k x k x x   M1 OE 

Powers now simplified correctly with their 1 2 3,  ,  0.k k k   

 4 2 2 416 96 216 216 81x x x x− −− + − +   A1 OE 

  4  
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Question Answer Marks Guidance 

3(b) Use of (their 216) + 5×(their –96) only, to arrive at the coefficient of 2x  M1 Other terms may be seen. 

 –264 A1 Accept 2264− x  as the final answer. 

  2  

    
Question Answer Marks Guidance 

4(a) 6 0.8   B1 Accept 45.8 12π. 
360

  

 2 2 21 0 10 2 10 10cos0.8 AB = + −   or ( )2 10sin 0.4AB =  or 
10sin 0.8

π 0.8sin
2

AB =
− 

 
 

 

M1 Allow angles correctly converted to degrees for this mark.  
0.8 rad  45.8 ,  67. .ˆ 1ˆOAB OBA=  = =   
π 0.8 1.17

2
−  = 

 
 

This mark can be implied by AWRT 7.8.  

 20.6  A1 AWRT 

  3  

4(b) [Area of sector =] 21 6 0.8
2
   B1  

 [Area of triangle =] 21 10 sin 0.8
2
   or 10sin0.4 10cos0.4   

or other complete method. 

M1 OE 
Allow use of their value of    or 

1
2   in degrees. 

 21.5  A1 AWRT 

  3  
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Question Answer Marks Guidance 

5 Attempt to solve either: 

( )5 1 6 150n+ − =  or ( ) 5 1 6 400n+ − =  

M1 Attempt to determine positions of first and last terms 
involved 

 151 
6

 and 
401
6

 A1 OE 
Can be implied by 25 or 26 and 66 or 67. 

 Correct use of Sn formula with their 66 and their 25 M1  

 66  67 25  26−or orS S   M1  

 S66 – S25 A1  

 11275 A1  

 Alternative Method for Question 5:   

 Attempt to find new a and l for reduced series M1  

 155 and 395 A1  

 ( ) 395 1 55 1 6their their n= + −  M1 Attempt to find n, which results in 40, 41 or 42. 

 41 =n  A1 CWO 

 ( ) 41
 41 1 55  395

2their
theirS their their= +  M1 OE 

 11275 A1  

  6  

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com


9709/12 Cambridge International AS & A Level – Mark Scheme 
PUBLISHED 

February/March 2025  
 

© Cambridge University Press & Assessment 2025 Page 13 of 22  
 

Question Answer Marks Guidance 

6(a) ( )5, 8+ +r r   B1 OE 
Allow 5,  8.x r y r= + = +  
If values are stated without reference to x and y, take the 
first value to be their x. 

  1  

6(b) ( ) ( )2 2 2 5  8 15  + + + =their r their r  B1 FT OE 
Following their answers to (a), which must both contain r. 

   ( )( ) 2 13 68 0   17 4 0 + − =  + − = r r r r   M1 Or other valid method of solution for their three-term 
quadratic. 

  4=r  A1 CWO 
4 4r r= −  =  scores A0. 

   Special Case: After B1M0, 4=r  scores SCB1, but after 
B1M0, 4 4r r= −  =  scores B0. 

  3  

6(c) ( )
( )
 8
 5
+
+

their r
their r

 from (a) with their r from (b), or 
( )( )
( )( )

  from 8
  from 5

their r
their r

+

+

b
b

 
M1 0r  only.  

 3
4

−   A1 FT 
OE, i.e. 

( )
( )
 5
 8
+

−
+

their r
their r

 or 
( )( )
( )( )

  from 8
.

  from 5
their r
their r

+
−

+

b
b

 

  2  
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Question Answer Marks Guidance 

7(a) Use of 

2
2

2
sintan
cos




=  M1  

 Relevant use of 2 2cos 1 sin = −  at least once M1  

 2 4

2
8sin 5sin

1 sin
 


−

−
  A1 AG   

All necessary detail needed. 
 

  3  

7(b) Attempt to solve their 4 25sin 17sin 9 0 − + = using a “correct” method  *M1 Allow  errors in arriving at their quadratic in 2sin  . This 
can be implied by either 2sin   =  2.744 or 0.6559. 

 
   sin 0.81 0 =   or 17 109 

10
−  

A1 Condone inclusion of sin 1.65 =  for this mark. 

Allow 17 109 .
10
   

This mark can be implied by correct values. 

 Their 54.1, and 180  54.1 their−  or 180  54.1their+  DM1 A correct method for obtaining a second angle within the 
range 0  54.1 90.their   

 54.1, 125.9, 234.1  A1 AWRT  
A0 for additional values between 0  and 270 .  

  4  
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Question Answer Marks Guidance 

8(a) 120=−ar  and 160
1

=
−
a
r

 B1  

 120 1 160  or  1601201 1
−  = =

− +

a
r r

a

 
M1 Elimination of either a or r.  

Condone  errors for this mark. 

  24 4 3 0− − =r r  or  2 160 19200 0− − =a a   A1 OE 
Rearrange to arrive at a three-term quadratic. 

 1
2r = − only A1  

  4  
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Question Answer Marks Guidance 

8(b)  =a  240 B1 FT ( )120  ,their r−  where 1 1,  0. r r−     

 91240 1 ( )
2160

11
2

 − − 
 −
 − − 
 

 

M1 With (their 240) and ( ) their r  as long as 1 1,  0. −   r r  
Condone reversed subtraction. 

 Alternative Method 1 for first two marks of Question 8(b)   

  =a  240 B1 FT ( )120  ,their r−  where 1 1,  0. r r−     

 91240 ( )
2

11
2

 −

 − − 
 

 

M1 Correctly using the 10th term as ‘a’ and the sum to infinity. 
With (their 240) and ( ) their r  as long as 1 1,  0.r r−     

 Alternative Method 2 for first two marks of Question 8(b)   

 [10th term =] 15
32

− , 0.46875 OE B1 FT ( )8120  ,their r−   where 1 1,  0. r r−     

 15
32

11
2

−

 − − 
 

 

M1 With ( )  and ,their a r  where 1 1,  0. r r−     

 5
16

−  or 0.3125−  A1 A0 for 0.313−  without sight of 
5

16
−  or 0.3125.−  

Condone use of 3
2

=r  to provide a second solution. 

  3  

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com


9709/12 Cambridge International AS & A Level – Mark Scheme 
PUBLISHED 

February/March 2025  
 

© Cambridge University Press & Assessment 2025 Page 17 of 22  
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9(a) 
4 3

6 5
1 1
2 2

−
   
   
   

 
M1 Substitute 

1
2x =  and evaluate second derivative. 

  96 40 56 0   Minimum− =    A1 CWO  
Evidence and conclusion.  

SC B1 for 
2

2
d 0 
d
y
x

  without sight of 96 40− or 56. 

  2  
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Question Answer Marks Guidance 

9(b)  3 2
1

6 5
3 2

− −  − +  − −  
x x c   B1 B1 OE 

B1 for each correct { }.  

 3 2

1
6 1 5 10  
3 2 2 2

− −
   = − +   − −   

c  
M1 Substitute 1

2x =  into two terms of an integrated expression 
(at least one correct power), now with c1, and equate to 0 to 
find c1. 

 1 6c =  A1  

 2 1
1 2 3

− −+ +k x k x k x   2+c  M1 Integration of their 
d
d
y
x

 to produce at least two terms with 

correct powers, 1 2, 0.k k   

 
22

1 5 19  6
1 21 2
22

 = − + +           

c   
M1 OE 

Substitute ( ) 
1
2 , 9  into integrated expression (at least two 

correct powers) to find 2.c   

 2 15 6 7
2

− −= − + +y x x x   A1 OE 
Condone their final answer being 2 7=c  if a completely 
correct simplified expression for the equation containing 

2c  has been stated previously. 

  7  
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Question Answer Marks Guidance 

10(a) 
( )

23
2

2 4 23 4 6
3 3 2

  
 + − −  

  

xx x  
B1 B1 B1 for each correct { }.  

 
  ( ) ( )

3 3
22 2

8 8  21 4 7 6 7 4
9 9

A    
= + − −  −   

   
 

M1 Correct use of 7 and 0 in an expression with at least two 
terms with two correct powers.  

 13 A1  

  4  
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10(b) 
( )

1
22 3 4 3 2− 

+  − 
 

x  
B1  

 ( )d0    7 7
d
yy their with x x
x

 − = = − 
 

 *M1 Using 7, x =  their value for d  
d
y
x

and then any form of the 

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

 Either:   

 
   

28  is  0,  
5

Q  
 
 

 DM1 Use 0 x = in their equation of PQ. 

 [Area of OPQ =] 1 287
2 5

 their   
 

 DM1  

 
( )( ) 

1 28 337  13 from   
2 5 5

their their    − =    
a   

A1 FT Only FT, following B0M1DM1DM1, from their (a) if 

( )( )  
9813 from
5

their a  and the area is > 0. 

 Or:   

 4 ( 7) d
5

their x x  − −  
    

DM1  

 
Evaluating 

24  – 7
5 2
xtheir x

  
−     

with limits 7 and 0 
DM1  
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10(b) ( ) ( )( ) 33  area of 1 3  
5

 − = their OPQ their from a   A1 FT Only FT, following B0M1DM1DM1, from their (a) if 

( )( ) 981 3 
5

their from a  and the area is > 0. 

  5  

    
Question Answer Marks Guidance 

11(a) State or imply ( ) ( )1 1
2

− = −g x x k  or equivalent  B1  

 Obtain  ( )1 3 1
2

+ − =k k c  and hence 2 1 2+ =k c   B1 OE 

 Or:   

 ( ) 3 1= +g c k  B1  

 [ 2 3 1+ = +c k k  ] 2 2 1= +c k   B1 OE 

 Then:   

 ( ) ( )2  2 4gf x x c k = − +   M1 Allow  errors only. 

 ( ) ( )2 2 28 2   8 2 1    8 1  − +  − + +  = − − x c k x k k gf x x k  A1 AG   
All necessary detail needed. 

  4  
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11(b) ( )2 8 2 1 3− − − +x k   B1 OE 
Translation coming before the stretch 

 
( )( )( )2 8 2 1 3− − − +k their x k   

B1 FT OE 
Stretch 

 ( ) ( )( )( )( )2  8 2 1 3 =− − − − + h x k their x k   B1 FT OE 
Reflection 

  3  

11(c) 2 2 15− =k k  or 2 2 15−k k   B1  OE 

 5k =  only B1  

 11
2

c =  only B1 OE  

  3  
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1 Solve the equation sin sin6 1 2i i= +  for ° °180 1801 1i- . [4]

 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
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2  The equation of a curve is such that ( )x
y x x4 2 5 9d

d 3 2
1= - - . The curve passes through the point 

A ,4 2
11-b l.

 (a) Find the gradient of the normal to the curve at the point A. [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (b) Find the equation of the curve. [4]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000004 *

,����	��������,
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3 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]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

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

* 0000800000005 *

,����	��������,
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4

O

y

x

 The diagram shows the curve with equation y x x5 202
3= -  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]

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

* 0000800000006 *

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

  (i) ( )px2 5-  [2]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

  (ii) x1 2
1 4-b l  [2]

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

 (b) Given that the coefficient of x2  in the expansion of ( )px x2 15
2
1 4- -b l  is 93, find the possible 

values of the constant p. [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000007 *

,����	��������,
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6 The equation of a curve is x kxy2 2 02 - + =  and the equation of a line is y px 3= + , where k and p are 
constants.

 (a) Given that k 2=  and p 11= , find the coordinates of the points of intersection of the curve and the 
line. [4]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000008 *

,����	�������	,
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 (b) Given instead that p 4= , find the set of values of k for which the curve and the line do not 
intersect. [5]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 ............................................................................................................................................................
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 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 ............................................................................................................................................................
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,
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7 The equation of a curve is y x x4 9 82
2= + - .

 (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]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000010 *

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

* 0000800000011 *
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8 The circle with equation x y x y6 10 27 02 2+ - + - =  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=- . [8]

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

* 0000800000012 *

,����	��������,
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 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
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 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
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 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
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ĬÛĊ®Ġ´íÈõÏĪÅĊÞû¸Ā×Ĭ½ĪòÖĦĞĚÝĆö·ēėàòĎĂĥÅõÕõĕąµĥĥÕÅÅµąõõÕDO
 N

OT
 W

RI
TE

 IN
 TH

IS 
MA

RG
IN

    
    

    
    

  D
O 

NO
T W

RI
TE

 IN
 TH

IS 
MA

RG
IN

    
    

    
    

  D
O 

NO
T W

RI
TE

 IN
 TH

IS 
MA

RG
IN

    
    

    
    

  D
O 

NO
T W

RI
TE

 IN
 TH

IS 
MA

RG
IN

    
    

    
    

  D
O 

NO
T W

RI
TE

 IN
 TH

IS 
MA

RG
IN

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com


14

9709/11/M/J/25© UCLES 2025

9 

B

C

Ar cm

r cm

a rad

 The diagram shows a sector ABC of a circle with centre A and radius r cm. The angle BAC is a radians, 
where r0 2

11 1a .
 (a) It is given that the area of the triangle ABC is cm4 2 and the area of the sector ABC is cm8 2a .
  Find the exact area of the shaded segment. [4]

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

* 0000800000014 *
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 (b) It is given instead that the length of the chord BC is cmr2
1  but the area of the triangle ABC is still 

cm4 2.
  Find the area of the shaded segment. Give your answer correct to 3 significant figures. [4]

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

* 0000800000015 *

,����	��������,
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10 The functions f and g are defined by
( )x xf =                      x 0for H ,
( )x x x3 2 5 2g for H= + - - .

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

y

xO

 The diagram shows the graph of ( )y xg= . 
 (b) On the diagram sketch the graph of ( )y xg 1= -  together with any relevant mirror line. [2]

* 0000800000016 *

,����	��������,
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 (c) Find an expression for ( )xg 1- . [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (d) State the range of g 1- . [1]
 ............................................................................................................................................................
 ............................................................................................................................................................

 The function h is defined by
( )x x x2 for 0h H= - .

 (e) Find the value of ( )4g h1- . [1]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (f) Explain why the composite function hg 1-  cannot be formed. [1]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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Question Answer Marks Guidance 

1   ( )( )26sin sin 2 0          2sin 1 3sin 2 0   − − =   + − =     M1 For expressing as a 3-term quadratic.  
Terms need not all be on the same side. 

 1sin  
2

 = −  or 
2sin
3

 =  
A1 For both.  

Allow AWRT 0.667. 

 150  ,  30 ,  41.8 ,  138.2   = −  −     A1 A1 AWRT 
A1 for any correct angle from a correct value of 

sin ,  A1 for all 4 and no others in the interval 
180 180−    .  

SC B1 for 5π
6

− , π
6
−  , 0.730c, 2.41c if use of 

radians is clear. 

  4  
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Question Answer Marks Guidance 

2(a) 
[Gradient of tangent] = ( )  

1
3 2 4 2 4 5 9 4  90 − −  =   

M1 
Substitute x = 4 into 

d .
d
y
x

 

11
2
−  = ( )

1
3 2 4 2 4 5 9 4 − −   is M0 unless they 

reach 1 .
90

−  

 
[Gradient of normal] = 1

90
−  

A1 AWRT 0.0111.−  

  2  

2(b) 
  ( )  

3
4 21 2 5 6

2
   = − − +  

   
y x x c   

B1 B1 Accept unsimplified. 

 
( )

3
4 211 1 2 4 5 6 4

2 2
− =   − −  + c   

M1 
Sub 

114, 
2

= = −x y  into an integrated expression 

and attempt to find c. 

 
( )

3
4 21 2 5 6 2

2
= − − +y x x   

A1 Condone c = 2 as final answer if ‘y = …’ seen 
previously. 
Fractions must be simplified. 
Accept f(x) in place of y. 

  4  

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com


9709/11 Cambridge International AS & A Level – Mark Scheme 
PUBLISHED 

May/June 2025  
 

© Cambridge University Press & Assessment 2025 Page 11 of 24  
 

Question Answer Marks Guidance 

3(a) 2 18=ar , 2 26+ + =a ar ar  or 18 26+ + =a ar  B1 For first and second, or first and third equations.  

 
2

18 18 18 26+ + =
rr

 ⇒   ( )( )28 18 18 0 4 3 3 0− − =  + − =  r r r r  
M1 For expressing as a 3-term quadratic from two 

expressions with sign errors only. Terms need 
not all be on one side. 

 3  
4

= −r  [or 3=r ]  
A1 CAO 

Allow – 0.75. 

 32=a   A1  CAO 
Ignore a = 2. 
May not find a, but instead use expression for a 

in terms of r 2
18e.g. a
r

 = 
 

 and then find a in  

part (b). 

 Tenth term = −2.40  A1 AWRT. Ignore other values. 

 Alternative Method for first three marks in Question 3(a)   

 
2 18=ar , 26 = 

( )31  

1

−

−

a r

r
  

B1  

 

26 = 
( )3

2
18 1  

1

−

−

r
r

r
 ⇒  3 28 26 1 8 0 − + =r r  

M1 Expressing as a 3-term cubic from two 
expressions with sign errors only. Terms need 
not all be on one side 

 3  
4

= −r  [or 3,  1r = ]  
A1 CAO 

Accept 0.75.−  

  5 Note: SC B1 B1 B1 is possible following B1 

M0 if no method is shown for finding r 3  
4

= −  

[or 3=r ].  
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Question Answer Marks Guidance 

3(b) 32S
31
4

 =
 − − 
 

  
M1 FT on values of a and r, provided 1 1.r−    

 128
7

  
A1 FT FT on values of a and r, provided 1 0.r−    

Condone extra answers. 

  2  
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Question Answer Marks Guidance 

4 
Attempt to integrate ( )

3 3
2 216 5 20 5 21 16

   
− − − = − + −        

x x x x x  
*M1 Attempt to integrate both terms and subtract 

areas. Accept subtraction either way round. 

 
 

5 5
2 2 22 21 2116 2 10 2 16

2 2

      − − − = − + −               
x x x x x x x   

B1 B1 B1 for each integral. 

B2,1, 0 for 
5

22 212 16 .
2

x x x− + −  

 Use of limits 1 and 16 DM1 Limits either way round. Minimum –7.5 – 384. 

E.g. (( 1
2

 – 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 + 225
2

= –391.5 

 
391.5 or 783

2
 

A1 CAO 
SC B1 for correct answer if M1 B1 B1 DM0 
scored. 
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Question Answer Marks Guidance 

 Alternative Method for Question 4 

 Height of triangle = 15 B1  

 
Area of triangle = 1 15  height 112.5

2
their  =  

M1  

 
Integrates 

3
25 20

 
 −  
 

x x  to 
5

222 10
 

 −  
 

x x  
B1  

 Use of limits 1 and 16 on their integral and subtracts area of triangle DM1 Limits either way round. 

 391.5 A1 CAO 
SC B1 for correct answer if M1 B1 B1 DM0 
scored. 

  5  
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Question Answer Marks Guidance 

5(a)(i) 2 232 80 80− +px p x  B2,1,0 B2 for all correct.  
B1 for any two correct.  
May be in a list. Ignore terms with higher 
powers. 

  2  

5(a)(ii) 231 2
2

− +x x   
B2,1,0 OE 

B2 for all correct.  
B1 for any two correct.  
May be in a list. Ignore terms with higher 
powers. 

  2  

5(b) 
Coefficient of 2x  = ( ) 2332 2 80 80

2
 + − − +p p  

*M1 3 terms FT their values.  

 248 160 80 93+ + =p p  ⇒ ( )( ) 5 4 9 4 1 0+ − =p p  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
4 

= −p  and 1
4

=p  
A1 SC B1 following M0 if method for solving 

quadratic is not shown. 

  3  
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Question Answer Marks Guidance 

6(a) ( )22 2 11 3 2 [ 0]x x x− + + =   *M1 Substitutes k = 2, p = 11 and eliminates y or x. 

Note: 
22 2
2
+x
x

 = 11x + 3. 

  220 6 2 0 − − + =x x ⇒ ( )( )[ 5 1 2 1 0− + =x x ] DM1 Simplifies to a 3-term quadratic.  
Terms need not all be on one side. 

 
Coordinates 1 5 1 26, ,  ,

2 2 5 5
   − −   
   

 
A1 A1 A1 for either both x-values correct or for both 

coordinates of one point correct. 
Need not be written as coordinates. 
Fractions must be simplified. 

  4  
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Question Answer Marks Guidance 

6(b) ( )22 4 3 2 0− + + =x kx x  ⇒ ( ) 22 4 3 2− − +k x kx  [= 0] *M1 Substitute and reduce to 3-term quadratic.  
Terms need not all be on one side. 
Allow 2x2 – 4kx2 – 3kx + 2 [= 0]. 

 ( ) 22 4 3 2− − +k x kx  [= 0]  A1 Correct quadratic.  
All terms to one side. 
Allow 2x2 – 4kx2 – 3kx + 2 [= 0]. 

 ( )2 24 9 4 2 4 2b ac k k− = −  −    DM1 Use of 2 4 .b ac−  Must be correct for their a, b, 
c. 
a term must have two components. 

 29 32 16 [ 0]k k+ −   ⇒ ( )( )4 9 4  [ 0]k k+ −   M1 Attempt to solve a 3-term quadratic in k by 
factorising or other accepted method for solving 
their 3-term quadratic.  

 44
9

−  k   
A1 SC B1 following M0 if no method shown for 

solving quadratic. 
A0 for correct answer following incorrect 
quadratic. 
Must be k. 
Allow other correct notation. 

  5  
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Question Answer Marks Guidance 

7(a) 
3

d 18 8
d
y x
x x

 = −  
  

B1 OE 
Accept unsimplified. 

 
At d 552, 

d 4
= =

yx
x

  
M1 OE 

For evaluating their d 
d

y
x

 or d .
d

x
y

 

 d d d
d d d

= 
y y t
x t x

 ⇒ 55 d5
4 d
= − 

t
x

 
M1 For correct use of chain rule with ±5 and their 

d
d

y
x

 (may be algebraic). 

Condone missing brackets. 

 
 

d 4
d 11
x
t

 = −  
  

A1 
Or decreasing at a rate of 4 .

11
 

AWRT –  0.364. 

  4  
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Question Answer Marks Guidance 

7(b) 4
3

18 98 0  
4

x x
x

 − =  =  
 

M1 
Equating their 2-term d

d
y
x

 to zero. 

 3
2

= x  or ± 6
2

 
A1 AWRT  1.22. 

 4=y  (for both)  A1 A0 A1 if one point correct.  
AWRT 4.00. 

 2

2 4
d 548
d
 

= + 
 

y
x x

  
M1 For differentiation.  

At least one correct term needed. 

  So both are minima  A1 No need for reason. 
WWW on x-values. 

  5  
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Question Answer Marks Guidance 

8 Centre of circle is ( )3, 5−  B1 Seen or implied. 

 2= −x  ⇒  2 10 11 0+ − =y y  ( )( ) 1 11 0 − + =  y y  
or (y + 5)2 = 36. 
 

M1 3-term quadratic.  
Terms need not all be on one side. 
( )3, 5−  must be correct if it is used. 

 1=y  and 11= −y  A1 No method needed for solving quadratic. 

 
Gradient of line PC is 

( )
5 1 6 

3 2 5
− − − = − −  

 or gradient of line QC is 
( )

5 11 6 
3 2 5
− +  = − −  

 
M1 At least one correct. 

 
Gradient of tangent at P is 5

6
 or gradient of tangent at Q is 5

6
−  

A1 At least one correct. 

 
Equation of tangent is ( )51 2 .

6
y x− = +  Crosses 5= −y  at 

46 ,
5

x = −  so  

distance = 36
5

  

or equations of two tangents are ( )51 2
6

− = +y x  and ( )511 2
6

+ = − +y x  and these 

meet when 46  
5

= −x so distance = 36
5

 

M1 Distance from point of intersection to line 

2= −x  is 66
5

  36  
5

 =  
. 

Note y = 5
6

x + 
8
3

 and y = 
5

6
− x – 

38 .
3

 

 
Area = 1 3612  

2 5
  their  

M1 
Condone use of 46 .

5
 

8 432
10

 or 216
5

 or 43.2 A1  

  8  
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9(a) 21 8   
2

 =r ⇒ 4=r  
B1  

 21 sin 4
2

 =r  ⇒ π
6

 =  
B1  

 
Area of segment = 21 π4 4

2 6
  −  

M1 Using their r and their .   

Condone 4 – 21 π4 .
2 6
   

Allow use of 8 × their   – 4 

 
= 4 π 4

3
−  

A1 Fraction must be simplified. 

Allow 4π 12 .
3
−  

  4  

9(b) 2 2 2 21 32 cos   2cos
2 2

r r r r + − =  =   *M1 
Or   = 2 sin -1 2

4
 
  
 

 or 2 sin -1 1
2 2

 
 
 

 

Using   = 
π
6

 or r = 4 implies 0/4. 

  0.723 0.72273 =     ( ) 21 sin  0.723 4
2

r their =  
DM1 

Or 41.4 =    ( ) 21 sin  41.4 4
2

r their =  

  3.48  3.4777= r   A1 Accept 2r  = 12.1 AWRT. 

 
Area of segment = 21 3.48 0.723 4

2
  − = 0.371 [0.37068…]  

A1 
Or 21 π3.48 41.4 4 0.371 

2 180
   − =  AWRT. 

  4  
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10(a) {Stretch}{factor 3} {parallel to y-axis/in y-direction/vertically} B2,1,0  

 
Translation 

2
5
− 
 − 

 
B2,1,0  

  B1 Transformations correct and in the correct order. 

 Alternative solution for Question 10(a) 

 
Translation 

2
5
3

− 
 
 − 
 

 
B2,1,0  

 

 {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) 

 

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(c) 
3 2 5= + −y x    5 2

3
+

= +
y x  M1 Allow x/y swap.  

 
( )

2
1 5[g ] 2

3
− + = − 

 

xx  
A1 Must be in terms of x. 

Not ‘x = …’. 

  2  

10(d) [Range of 
1g−

 is ( )1g ]  2x− −   B1 FT 
Following their ( )

2
1g− + = − 

 
x ax c

b
 where a, 

b, c are non-zero. 
Not x − 2. Not  −2. 
Accept other notations, e.g.  [ 2, ].−   

  1  

x

y
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10(e) 
( )1[g h 4−  = ( )1

 
31g 2 ]
9

− =  B1  AWRT 3.44. 

  1  

10(f) 1hg−  is impossible since the range of 1−g is 2−x  is not within the domain of h, 
which is 0x  

B1 Minimum acceptable: ‘The range of 1g− is not 
within the domain of h’.  

  1  
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1

x0

y

– 2

– 4

– 6

– 8

– 4 – 2 42

xg( )y =

8 12106

2

4

6

xf( )y =

 The diagram shows the graphs with equations ( )y xf=  and ( )y xg= .
 Describe fully a sequence of two transformations which transforms the graph of ( )y xf=  to the graph of ( )y xg= . Make clear the order in which the transformations should be applied. [4]

 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
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2 Find the coordinates of the points of intersection of the curve and the line with equations
 xy y2 5 242+ =  and x y2 4 0+ + = . [4]

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

* 0000800000003 *

,����	��������,

Ĭ×Ċ®Ġ´íÈõÏĪÅĊßù¸þ×ĬËĚùÏğóĦÛāúèØĢ¹ÙĞĂĥĥĥĕµÕÅĕõĥµąąµąõąÕDO
 NO
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3 The coefficient of x7  in the expansion of px p x42 5+e o  is 1280. 
 Find the value of the constant p. [4]

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

* 0000800000004 *

,����	��������,

ĬÕĊ®Ġ´íÈõÏĪÅĊÝû¸Ā×ĬËĚüÏĥāģàÿñßö¾ěÉĖĂĥÕµĕõÕÅµĕÅÅąÅµåõĕÕ DO
 NO
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4 A point P is moving along the curve with equation y ax x1232= -  in such a way that the x-coordinate of P is increasing at a constant rate of 5 units per second. 
 (a) Find the rate at which the y-coordinate of P is changing when x 9= . Give your answer in terms of the constant a. [3]

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

 (b) Given that the curve has a minimum point when x 41= , find the value of a. [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000005 *

,����	��������,

Ĭ×Ċ®Ġ´íÈõÏĪÅĊÝù¸Ā×ĬËęû×ģýēÙùĀĪâ¶¿ÉĦĂĥÕÅÕµµåÕąµĕąÅÕÅµąÕDO
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5 The equation of a curve is cosy x4 2 3= +  for x0 2G G r.
 (a) State the greatest and least possible values of y. [2]

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

 (b) Sketch the curve. [2]

21 rO

y

xr 2r23 rr r

 (c) Hence determine the number of solutions of the equation cos x x4 2 3 2 1+ = -  for x0 2G G r. [1]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000006 *

,����	��������,

ĬÙĊ®Ġ´íÈõÏĪÅĊàùµþ×ĬËĚûÜĩĥęÑîíēÂ¾ÞġĖĂĥąĥÕµĕåõÅÕµąąÕĥõÕÕ DO
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6

O

y

x

P

 The diagram shows the curve with equation ( )y x5 4
9

21
= +  and the line y x6 3= - . The line and the 

curve intersect at the point P which has y-coordinate 3.
 Find the area of the shaded region. [6]

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

* 0000800000007 *

,����	��������,

ĬÛĊ®Ġ´íÈõÏĪÅĊàûµþ×ĬËęüÔğĩĩèČĄÖĖ¶úġĦĂĥąĕĕõõÅĕÕåĥąąµąµÅÕDO
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7 (a) Prove the identity tan
tan sin

cos
cos cos

3
7

1 4
72 2

2/i
i

i
i i i

-
+

-
+ . [3] 

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

* 0000800000008 *

,����	�������	,

ĬÙĊ®Ġ´íÈõÏĪÅĊÞùµĀ×ĬËęùÔĥěĠÓĆċÍ¸ĚÜñĎĂĥµÅĕµõÅµµąĕąÅµåµÕÕ DO
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 (b) Hence solve the equation cos
sin cos cos

1 4
7 52

2
i

i i i
-

+ = tan i  for ° °0 180G Gi . [4]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000009 *

,����	�������
,

ĬÛĊ®Ġ´íÈõÏĪÅĊÞûµĀ×ĬËĚúÜģėĐæôöĜĤĢĀñĞĂĥµµÕõĕåÕåõÅąÅÕÅõÅÕDO
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8 

O

y

xA B
C

 The diagram shows the circle with equation x y x y14 8 36 02 2+ - + + =  and the line y 2=- . The line intersects the circle at the points A and B. The centre of the circle is C.
 (a) Find the coordinates of A, B and C. [3] 

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

* 0000800000010 *

,����	��������,

ĬÙĊ®Ġ´íÈõÏĪÅĊßù·þ×ĬËĜùÙħēúÍýĄ÷ÜĜ°ÉĦĂĥĥåÕµõĥµĕµĕÅÅĕåµĥÕ DO
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 (b) Find the angle ACB in radians. Give your answer correct to 3 significant figures. [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (c) The chord AB divides the circle into two segments. 
  Find the area of the larger segment. [4] 

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

* 0000800000011 *

,����	��������,

ĬÛĊ®Ġ´íÈõÏĪÅĊßû·þ×ĬËěúÑġďĊìûí²ĀĤĬÉĖĂĥĥÕĕõĕąÕąÅÅÅÅõÅõõÕDO
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9 The equation of a curve is such that x
y

x
24

d
d

2
2

3=- . It is given that the curve has a stationary point  
at ( , )2 19- .

 (a) Find an expression for xydd . [3] 
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

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

* 0000800000012 *

,����	��������,

ĬÙĊ®Ġ´íÈõÏĪÅĊÝù·Ā×ĬËěûÑīĝÿÏõö¹ÞÀÊÙĞĂĥÕąĕµĕąõĥĥµÅąõĥõĥÕ DO
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 (c) Find the equation of the curve. [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (d) Find the equation of the normal to the curve at the point where xy 49dd =-  and x is positive. Express 
your answer in the form px qy r 0+ + = , where p, q and r are integers. [4]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000013 *

,����	��������,

ĬÛĊ®Ġ´íÈõÏĪÅĊÝû·Ā×ĬËĜüÙĝġïêăċðú¸ĎÙĎĂĥÕõÕõõĥĕõĕĥÅąĕąµõÕDO
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10 (a) The first, second and third terms of an arithmetic progression are 4k, k2  and 8k respectively, where k is a non-zero constant. 
  (i) Find the value of k. [2]

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

  (ii) Find the sum of the first 20 terms of the progression. [3]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

* 0000800000014 *

,����	��������,

ĬÕĊ®Ġ´íÈõÏĪÅĊÞü¶Ă×ĬËěúÜģĎćÜąĀÓÖĝĚĩĖĂĥõõĕµĕåµĕąĥąÅÕåõåÕ DO
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 (b)  The fourth and sixth terms of a geometric progression are 36 and 6 respectively. The common ratio of the progression is positive.
  Find the sum to infinity of the progression. Give your answer in the form ba c- , where a, b and c 

are integers. [5]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000015 *

,����	��������,

Ĭ×Ċ®Ġ´íÈõÏĪÅĊÞú¶Ă×ĬËĜùÔĥĒ÷ÝóñĖĂĕ¾ĩĦĂĥõąÕõõÅÕąõµąÅµÅµµÕDO
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11 (a) Express x x4 22 + +  in the form ( )x a b2+ + , where a and b are integers. [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 The functions f and g are defined as follows.
( )x x x4 2f 2= + +   for x 2G-
( )x x 4g =- -      for x 2H-

 (b) (i) Find an expression for ( )xf 1- . [3]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

* 0000800000016 *

,����	��������,

ĬÕĊ®Ġ´íÈõÏĪÅĊàü¶Ą×ĬËĜüÔğĤòÚíúčä¹ĠùĎĂĥÅÕÕµõÅõĥÕÅąąµĥµåÕ DO
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  (ii) Find an expression for ( ) ( )xgf 1- . [4]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
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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.  

 
{Translation} 

 
 

0
14

 
 − 

 or  14− {‘parallel to the y-axis’ or ‘in the  

y-direction’ or ‘vertically’.}    

B2,1,0 B2 for 3 correct components. B1 for 2.  

 Alternative Method for Question 1 

 
{Translation by} 

 
 

0
7

 
 − 

 or  7−  {‘parallel to the y-axis’ or ‘in the  

y-direction’ or ‘vertically’} 

B2,1,0 B2 for 3 correct components. B1 for 2.  
 

 {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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2 242 5 24
2

y y y− −  + = 
 

  

or  
224 5 )2 4 0  

2
y y

y
 −

+ + = 
 

  

or ( ) ( )22 4 2 5 4 2 24x x x− − + − − =   

*M1 OE 
For eliminating x or y.  
Condone sign errors in the rearrangements.  

 24 4 24      y y− = or 2    1 6 72 56 [ 0]x x+ + =   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.  

 
  2,  3y y = − =  or 7 1,  

2
x x= − = −   

B1 OE 
Not for a correct ( ),x y  pair.  
Allow from a correct quadratic (ignore any working seen).  

 
 ( ) 

71, 2 ,   ,  3
2

 − − − 
 

  
B1 OE 

Allow from a correct quadratic (ignore any working seen). 

Condone 1  and 2x y= − = −  and 7   and 3.
2

x y= − =   

  4  

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com


9709/12 Cambridge International AS & A Level – Mark Scheme 
PUBLISHED 

May/June 2025  
 

© Cambridge University Press & Assessment 2025 Page 11 of 22  
 

Question Answer Marks Guidance 

3 
( )

3
5 325 5 4 or   or 1 0

3 2
px x

p
−     

     
     

 
B1 May be seen in a list.  

Allow with or without x’s.  
Condone missing brackets only if recovered later. 

 2
3

6410 p
p

   
B1 This term must now be identified if given as part of a list. 

Allow with or without x’s. 

   

7 7 
 integer  1280Their k x x

p
 =   

M1 
Condone e.g. 

7640 1280x
p

=  if 
7x  then disappears in 

subsequent work. Must be from ( )
3

5 32 .4 a px x
p

−  
  

 
 

 1
2

p =   
A1 OE 

SC B1 for ( )
1

5 125 5 4 or   or  5 4.
4 1

px p
px

−     
   =    

     
 

  4  
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4(a) 1
2d 3 12

d 2
y ax
x

  = −  
  

*M1 For attempt at differentiation; at least one correct term 
needed.  
Condone poor notation throughout. 

 1
2d d d 3 9 12 5

d d d 2
y y x a
t x t

  =  =  −        
  

DM1 
For correct use of chain rule with 5,  9x =  and their d .

d
y
x

  

Condone missing brackets and allow errors in their 
working. 

 d 9 45 5 12  or  60
d 2 2
y a a
t

   = − −     
 or 22.5 60a−  or 45 120

2
a −   

or ( )15 3 8
2

a −  

A1 OE simplified form. 

  3  

4(b) 1
23 1 12 0

2 4
a   − = 

 
  

M1 
For setting their 2 term d  

d
y
x

with at least one term correct  

= 0 and substituting 0.25.x =   

Condone missing brackets. 

Allow a restart for d
d

y
x

 if 2 terms seen and at least one term 

correct. 

  16 a =   A1  

  2  
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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) 

 

B2,1,0 Ignore any graph outside domain ( ) 0, 2π .  
B1 for two complete cycles, one from 0 to approximately 

π  and the other finishing at approximately 2π.  Starting at 
their greatest value and initially decreasing.  
Condone straight lines and minimum above the x-axis or 
joining points with straight lines. 
 
B2 for correct curve; condone any incorrect x-axis 
intercepts. Graph must start to level off at both 0 and 2π.  
Ignore any y-labels, but the curve should be more above 
the x-axis than below. 

  2  

5(c) 3 [solutions]  B1 Ignore any graphs drawn 

  1  

−π/2 π/2 π 3π/2 2π

−2

−1

1

2

3

4

5

6

7

8

x

y
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6 6 3 3 x− =   x-coordinate of point of intersection = 1 B1  

 11
2

0

18 (5 4)
5

x
 

+ 
  

 
B1 B1 B1 for 𝑘(5𝑥 + 4)

1
2  

 
Area = 18 18 183 2

5 5 5
  −  =  

 
M1  

 
Line crosses x-axis at x = 2, so triangle area 

1 3 1
2

=    
M1  

 
Total area 

51
10

=  
A1  

  6  
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7(a) 
For appropriate use of 

sintan
cos




=  or tan cos sin  =  at least once 
M1 The first two marks can be applied in the reverse order 

but as soon as an error occurs, no further marks are 
awarded. Candidates can work from LHS to RHS or RHS 
to LHS for full marks. 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. 

 For appropriate use of 
2 2sin cos 1 + =  or 

2 21 tan sec + =  M1 

 Fully correct proof A1 WWW  
Condone missing brackets if recovered. 

  3  

7(b) 2
2

tan 7 5    tan (tan 7) 5(tan 3)
tantan 3

   


+
=  + = −

−
  *B1 OE 

Using part (a) and eliminating fractions. 

   24tan 7tan 15 0 − − =   ( 4 ( )tan 5) tan 3 0 + − =  DM1 Factorising or other accepted method for solving their  
3-term quadratic in tan .   
Condone errors made in forming 3-term quadratic. 

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

 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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8(a) ( )2, 2−   B1 Condone 2 and 2x y= = −  if seen together. 

 ( )12, 2   −   B1 Condone 12 and 2x y= = −  if seen together. 

 ( ) 7, 4  −   B1  

  3 If B0 B0 for the first two marks, then SC B1 available for 

2x =  and 12.x =  

8(b) 11 5 5tan   2 tan   
2 2 2
  −   =  =      

or 5sin
2 29
  = 
 

 or 2cos
2 29
  = 
 

  

or 1 2 π 2 tan   or  π 2 0.381
5

 −= −  −    

or  
2 29 29 100 211 0 29 29 2 29 29cos   cos

292 29 29
  + − − 

= + −    = =   
  

M1 Or other correct method for an isosceles triangle using 
their A and B of the form ( )  , 2−  and C of the form 

( )  , , where  2.d d− − −  

Note: 5tan
2

 =  0 / 2  unless   is then doubled. Using 

29r =  scores 0/2. 

 [  =] 2.38  A1 AWRT 
Final answer of 136.4   scores max 1/2. 
Ignore degree symbol if present.  

 Alternative Method for Question 8(b) 

 2 2
205 5tan   2 2 211

5 5



−
−  = = − −  + 

 

M1 
Use of 

2 1

2 1
tan ,

1
m m

m m
 −
=

+
 where 1m  and 2m  are the gradients 

of their AC and BC, where A, B and C are of the required 
form. 

 [  =] 2.38  A1 AWRT 
Ignore degree symbol if present. 

  2  
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8(c) [Length AC = Length BC =  
2 25 2  ] 29+ =  [=5.385…] B1 Sight of 29. SOI.  

Condone 5.4. Could be found in parts (a) or (b), but do not 
award unless it is seen in part (c).  

 
[Area of large sector =] ( )   

1 29 29 2   56.587..
2

their    − =  

or [Area of small sector =]  

1 29 29
2

their    [= 34.518…] 

M1 Use of correct sector formula with their identified radius 
(e.g. 29) and their ( )2 −  or their .   

May be embedded as part of the segment formula. 

 
Area of triangle = 1 29 29 sin

2
    or 1 10 2

2
    10=  

M1 Use of correct triangle formula with their identified radius 
(e.g. 29) and their .   

May be embedded as part of the segment formula. 

 [Segment area = ] 66.6  A1 AWRT 
[Area of circle – smaller segment   π 29 34.52 10]=  − +  

  4  

    
Question Answer Marks Guidance 

9(a) 
 

2

2
d 24 12    
d 2
y x c
x x

−−   = = +   −   
  

B1 May be unsimplified. 

 

( )
 2

12  0
2

c+ =
−

   3c = −  
M1 

Substituting 2x = −  into their 
d
d

y
x

 of the form 
2 ,kx c− +  and 

setting = 0. Condone missing bracket. 

 
2

d 12 3
d
y
x x

 = −  
 or 212 3x− −  

A1 24
2

−
−

 must be simplified to 12, but accept  3c = −  as the 

final answer.  

  3  
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9(b) 2
2

12 3 0   4   2 x x
x
 − =  =  =    

 x = 2 
B1 May be done by inspection or calculator, but must be 

WWW.  
Condone 2.  

 

( )

2

2 3
d 24  or 3  or 0
d 2

y
x

 
= − −  

 
    maximum 

B1 WWW. Or other valid method.  
Ignore any working for 2.x = −  

  2  

9(c) 
   1 1212   3  y x their cx x d

x
−  = − + = − − +  

  
B1FT May be unsimplified. FT their nonzero c. 

 ( )1219 3 2
2

d= − −  − +
−

  7d =  
M1 Substituting ( ) 2, 19  − into their integrated expression 

(defined by having at least one correct power) and 
including .d+  

 12 3 7y x
x

= − − +   
A1 Accept 7d =  as final answer if ...y =  seen previously.  

Allow ( )' 'f x =  in place of ' '.y =  

  3  
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9(d) 2
2 2

12 9 12 33       ...    16  4, 8  
4 4

x x x y
x x

 − = −  =  =  =  = = −    
*M1 

Setting their 
2d 9 of the form ,

d 4
y kx c
x

− + = −  and correctly 

solving for x from their equation where 2 0.x     

 
Gradient of normal = 4

9
 

B1  

 
( )

8 4 
4 9

y
x
+

=
−

 
DM1 For using their stated positive x and their stated y and a 

changed gradient to correctly form a line equation; 

condone 4
9

−  or 9 .
4

 

 4 9 88 0x y− − =   A1 OE in correct form. 

  4  

    
Question Answer Marks Guidance 

10(a)(i) 2 2 28 4   or  2 4 8k k k k k k k− = − = +  or ( )24 2 4 8k k k k+ − =   M1 OE 
Forming an equation in k only, clearly using the first 3 
terms of an AP.  

 ( )[2 6 0k k − =  ⇒] 6k =  [or k = 0] A1 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)  2 2  8  or 2   or  4 12  and   4 24d k k k k k a k = − − = = =   *M1 Using a correct method to find a and d from their k. SOI. 
May have been found in (a)(i) but must be used in (ii). 

 ( )20
20S 2 24 19 12
2

=  +   or  = ( )20 24  252
2

+  
DM1 Use of correct sum formula with 20n =  and their a and d.  

 20S 2760=   A1  

  3  

10(b) 3 5

2

36 and 6
1or 
6

ar ar

r

= =

=
      

B1 SOI  
WWW 

 6 1 6   or  
36 66

r
 

= = 
 

 
*M1 Using a correct method to find r. Condone .  

 3

3
36 1296  36 6 ,  216 6  or  

61
6

a  
= =  

  
 
 

  
*M1 Using a correct method to find a. Condone .  

 216 6S 11
6

 =
−

  
DM1 Using the correct formula with their a and their 1r  .  

 

 1296[S ] 
6 1 =
−

 or 7776
216 6−

  
A1 OE in the required form. 

0.408 529 Sr a =  =  = 894 scores 4/5. 

  5  
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11(a) ( )  2{ 2 } 2  x + −  B1B1 B1 for each correct { }.  
Allow 2,  2.a b= = −   
If contradictory, give preference to the expression. 

  2  

11(b)(i) ( )22 2y x= + −   ( )22 2y x+ = +  *M1 Equating y or ( ) ( )1 1f  or f or f   x x− − to their completed 
square form and first step. x and y may be interchanged at 
this stage.  
Condone  errors. 

   2 2x y=  + −   DM1 Condone  errors during simplification. 

 ( )1[f ] 2 2x x− = − + −   A1 Do not condone x =  or ( )f x = . 

  3  
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11(b)(ii) ( )  gf  completed square form 4x their = − −   or ( )2 4 2  4x x− + + −  *M1 Using ( ) ( ) 2fg { 4 2} 2x x= − − + −  scores 0/4. 

 ( ) ( )22 2gf x x = − + −   A1  

   2 2x y=  − − −   DM1 Finding x from their completed square form, which must 
contain a 

2 ( )x k− +  term.  
Condone  errors only during simplification. 

2 2x y= − + −  is DM0 (Square rooting then  or  1 − ) 
x and y may be interchanged at this stage. 

 ( ) ( )1[ gf ] 2 2x x− = − − − −   A1 Do not condone .x =  

 Alternative Method for Question 11(b)(ii) 

 ( ) 1  1 1gf f g− − −=  *M1 SOI 
Allow with their 

 1f −
 and their 

1g .−   
Using ( )1  1g f x− −

 scores 0/4. 

 ( )1g 4x x− = − −  A1  

 ( ) ( )1gf 4 2 2x x− = − − − + −  DM1 Allow with their 
 1f −

 and their 
1g .−   

 ( ) ( )1[ gf ] 2 2x x− = − − − −   A1 Do not condone x =  

  4  
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 ● You must show all necessary working clearly; no marks will be given for unsupported answers from a 

calculator.
 ● 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
 ● The total mark for this paper is 75.
 ● The number of marks for each question or part question is shown in brackets [ ].
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1 A curve has equation y x x2 122= + .
 Find the equation of the tangent to the curve at the point (-2, -1). Give your answer in the form y mx c= + . [4]

 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
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 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
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2 The first two terms of a geometric progression are
sin4 2 i,   sin8 3 i,

 where i is an angle such that r0 611 1i .
 Given that the sum to infinity of the progression is 21 , find the value of i. Give your answer in the form 

sin k1- , where k is a rational number. [4]
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
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 ....................................................................................................................................................................
 ....................................................................................................................................................................
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 ....................................................................................................................................................................
 ....................................................................................................................................................................
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 ....................................................................................................................................................................
 ....................................................................................................................................................................
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3 Given that ( )x
a x4 3 2 12d21

3
- + =e oy , find the value of the constant a. [4]

 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
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 ....................................................................................................................................................................
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* 0000800000004 *

,����	��������,

ĬÍĊ®Ġ´íÈõÏĪÅĊÞù·Ā×Ĭ½ğüÐĝāČéòĂ½®ĀÿäĝĂĥÅåĕµĕąĕµÅÕÅÅµÅĕåÕ DO
 NO

T W
RIT

E IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com


5

9709/13/M/J/25© UCLES 2025 [Turn over

4 (a) Find the first three terms in the expansion of x2 23
5-b l  in ascending powers of x. [3]

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

 (b) Use your answer to part (a), with a suitable value of x, to find an approximation to .1 9855. [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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5 Solve the equation
sin tan cos4 1 5i i i= +

 for ° °180 1801 1i- . [6]
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
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6 An arithmetic progression has first term a and common difference 2. The N th term is 55 and the sum of the first 3N terms is 5760.
 Find the values of N and a. [6]

 ....................................................................................................................................................................
 ....................................................................................................................................................................
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7 A curve is such that xy x x3 10 8dd 2= + - .
 (a) Find the set of values of x for which y decreases as x increases. [3]

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

 (b) It is given that the maximum point of the curve has y-coordinate 27.
  Find the equation of the curve. [4]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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8 A B

D CF

E

12 cm

12 cm

 The diagram shows a square ABCD where each side has length 12 cm. Points E and F lie on the sides 
BC and CD respectively and are such that BE BC31=  and CDF D31= . The arc EF is part of a circle 
with centre A. The shaded region is bounded by the arc EF and the line segments EC and FC.

 (a) Show that the size of angle EAF is 0.9273 radians, correct to 4 significant figures. [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (b) Find the perimeter of the shaded region. [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (c) Find the area of the shaded region. [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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9 Three points P, Q and R have coordinates P (-13, 5), Q (5, 1) and R (2, k), where k is a constant. It is given that the angle PRQ is a right angle.
 (a) Show that one of the possible values of k is 10, and find the other possible value. [4]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 (b) It is now given that k 10= . A circle passes through the points P, Q and R.
  Find the equation of the tangent to the circle at R. Give your answer in the form ax by c 0+ + = , where a, b and c are integers. [5]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 ............................................................................................................................................................
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10 A curve C has equation y x x2 59 2 5= - + - .
 (a) Find the coordinates of the two stationary points. [4]

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

 (b) Find x
y

d
d

2
2  and hence determine the nature of each stationary point. [3]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 ............................................................................................................................................................
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 (c) The curve C is transformed to the curve C1 using a translation of 3
7

-e o followed by reflection in 
the x-axis.

  (i) State the coordinates of the maximum point of C1. [1]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

  (ii) Find the equation of C1 in the form y bx ca dx e= + + + , where a, b, c, d and e are integers. [3]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
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 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
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11 The function f is defined by ( )x x ax a4f 2= + +  for x R! , where a is a constant.
 The function g is such that ( )x x2 4g 31 = --  for x R! .
 (a) Given that the range of f is ( )x 33f H - , find the possible values of a. [4]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 ............................................................................................................................................................
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 (b) Given instead that ( )0 96fgg = , find the value of a. [6]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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1 ( )( ) 32 12 2 x−+ −  B1 Correct differential but can be unsimplified. 

 ( )( )( ) 32 12 2 2 −
+ − −   5=  

  

*M1 Substitute 2x = −  into their differential, which must contain 
3.x−  

 
Either ( ) ( )

( )
 

1
5

2
y

their
x
− −

=
− −

  

or ( ) ( )  1  5 2   their c c− =  − +  =  

DM1 Attempt to find equation of tangent through ( ) 2, 1− −  with 
their numerical gradient obtained as described above. 

 y = 5x + 9 A1  

  4  
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2 
 

3

2

8sin
  2sin

4sin
r





= =  

B1 A correct unsimplified expression for r, this may only be seen 
in a correct S∞ 

 24 sin 1
1 2sin 2



=

−
  

*M1 OE 
Correct S∞ with their expression for r. 

 Or 

 3

2

8sin
4sin

r



=  and 

24sin 1
  

1 2r

=

−
 

B1  

 3
2

2

8sin
1 8sin

4sin





− =  
*M1  

 Then 

 Expect  28sin 2sin 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 = c AWRT 

 
  1 1

 sin ,0.25
4

 −=   
A1 OE 

Clearly identify one answer only.  

Accept 
1 1

sin  
4 4

 k =  =  etc. 

  4  
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3 
1(4 3) 2    

1
1 4

a x x−− + 
 −  

 
B1 OE 

Do not accept ( )2 1− +  as equivalent to 1.−  

 Apply correct limits,  3 & 1,x =  to their integral *M1 Their integral must contain ( ) 14 .3x −
−   

Condone using 1 and 3.x =  

 86 2 12  4 12
36 4 36
a a a− −   + − + =  + =      

  
DM1 OE 

Equate their linear unsimplified expression in a to 12. 

 36a =  A1  

  4  
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4(a)    0 232 120 180x x x− +    B1B1B1 Coefficients must be simplified.  
Ignore further terms in the expansion. 

SC B3: 
5 215 45

2 1 .
4 8
x x− +  

 
 

  can be awarded full marks, 

ISW.  

  3  

4(b) 1
0.01 or 

100
x =  

B1 Identify 0.01 as the only value to substitute, condone any 
method. 

 ( )2 32 120 180Their x x− + with ( ) 0.01x their=  M1 Clear use of their x-value from their solution of 
3

2 1.985
2
x− =  and their answer to (a).  

Expect 32 – 120(0.01) + 180(0.01)2 = 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 
Replace 

sin
tan  with 

cos





 
M1  

 Replace 2 2sin  with 1 cos −  leading to a 3-term quadratic *M1 To obtain a 3-term quadratic in cos .  
Accept a cubic that has a common factor of cos .  
Condone +/–sign errors during simplification. 

  29cos cos 4  0 + − =   A1 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    A1 AWRT as final answers. 
Any two correct answers between 180−   and 180    as their 
final answers. 

 All four values A1 Condone other answers outside the range but no others 
between 180−   and 180 .  
SC after M1 *M1 A1 DM0, correct answers can score B1 B1. 

  6  
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6 ( )2 1 55a N+ − =  B1 SOI 

 
 ( )( )1

3 2 2 3 1 5760
2

N a N + − =  
B1 SOI 

 Eliminate either  or N a  M1 Using a valid substitution, expect either 
( )57

57 2  or .
2
a

a N N
−

= − =  

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

 2 56 1920N N+ −  or  2 226 1953  0   a a− + =  A1 All terms need not be collected on one side.  

 24N = , 9a =  A1 A1 Ignore presence of extra solutions for N and a. 

  6  
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7(a) 
23 10 8 0x x+ −   or 

25 49
3 0

3 3
x + −  

 
 

  
*B1 OE 

Condone = or ⩽ 0, but use of > or ⩾ can only score B0B1B0. 
If there is no < , = or ⩽ 0, then a correct final answer implies 
< 0 here. 

 
4−  and 

2
3

 
B1  

 24
3

x−     
DB1 FT OE 

Use of ⩽ sign(s) gets DB0. Condone 
2

4,  
3

x x −  , 

2
4 and 

3
x x −   but not 24 or 

3
x x −  .  

FT on their critical values. 

  3  

7(b) Identify 4x = −  as the x-value of the maximum point. B1 FT SOI 
FT on their lower critical value from part (a). 

 
   3 23 10

8
3 2

y x x x c= + − +  
B1 Correct integration of the three terms given.  

Condone ( ) .f x =  

 
Use of 

2
27,  4 or  

3
y x their= = − 

 
 

 in their integral. 
M1 

Their integral must be a cubic, 
2

4 or 
3

their − 
 
 

 must come 

from (a) or a restart. 

 21c = −    3 25 8 21y x x x= + − −  A1 Do not ISW if they continue to find a straight line. Condone 
omission of final statement if ( ) 3 2 or f 5 8y x x x x c= + − +  
has been seen earlier. 

  4  
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8(a) 
1 1 11 4 4 12

π 2 tan  or sin  or cos
2 12 160 160

− − −−
 
 
 

 

Or 

1 32 2
2sin  

160 10

1
2
EF

AE
− =

 
  

=  
  

 

 or other valid method. 

M1 Attempt a complete valid method for finding angle EAF. 
160  may be replaced by 12.65 AWRT and 32  by 5.657 

AWRT. 
Working in degrees should give  ˆEAF = 53.13° which 
converts to the correct value in radians.  

 [ ˆEAF  = 0.927295…=] 0.9273  A1 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:  ˆEAF = 53.14° does not convert to the correct answer, 
so A0. 

 Alternative Method for Question 8(a) 

 
( ) ( )2 1

12 24 24 32   si ˆn
2
theirAE their AF EAF− + + =   

( ) 
( )

22 12 24 24 32
sin

 
ˆEAF

theirAE their AF

− + +
=


 

( ) 
( )

2
1

2 12 24 24 32
sin

 
ˆEAF

theirAE their AF
−

− + +
=


 

M1 Attempt a complete valid method for finding angle EAF. 
Area of ABCD – (Area ∆s ADF, ABE &CEF) = Area ∆AEF. 

 
1 4

s
5

ˆ in .EAF their−=  
 
 

  

Using the cosine rule should lead to 
1 3

cos .
5

−  

 
1 4

 
5

ˆ sinEAF −= = 
  

1
2
EF

AE
 

A1 AG 

  2  
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8(b) 
[AE or AF =] 160  or 4

sin ˆEAB
 

B1 OE 
Expect AWRT 12.65. 

   ( )  12.65 0.9273r their =   M1 Use of r  with ( ) 160 .their  

Note: using r = 12 scores M0. 

  11.729... 8 8+ + =  27.7 AWRT A1  

  3  

8(c) 
( ) 

21
12.65 0.9273

2
their   [= 74.184] 

M1 
Use 

21
2
r   for area of sector with ( ) 12.65 .their   

Note: using r = 12 scores M0. 

 
( ) 21

144 24 24 12.65 0.9273
2
their− − −   

M1 Attempt a complete method for finding area of shaded region. 
Condone use of r = 12. 

 [Area =] 21.8  A1 AWRT 

 Alternative Method for Question 8(c) 

 
( ) ( ) 

21
12.65 0.9273 sin 0.9273

2
their −  [=10.183] 

M1 Area of the segment with ( ) 12.65 .their   
Note: using r =12 scores M0. 

 
( ) ( )21

32 12.65 0.9273 sin 0.9273
2
their− −   

M1 Attempt a complete method for finding area of shaded region, 
condone use of r = 12. 

 [Area =] 21.8  A1 AWRT 

  3  
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9(a) 5
Gradient of 

2 13
k

PR
−

=
+

 or 
1

gradient of 
2 5
k

RQ
−

=
−

 
B1 Obtain at least one relevant gradient. 

 (their gradient of PR) × (their gradient of RQ) = 1−  and attempt to simplify M1 Clear of fractions and expand brackets.  
Expect 

2 6 5 45k k− + =  OE. 
Condone +/–sign errors during simplification. 

  2 6 40 0k k− − =   A1 OE 

 10,k =  4k = −  A1  

 Alternative Method for Question 9(a) 

 ( )22 2( 5) 2 13PR k= − + +  

or ( )22 2( 1) 2 5RQ k= − + −   

B1 Obtain at least one of 
2PR  and 

2.RQ  
These expressions may be seen under a square root sign. 

 ( ) ( )2 2 2 2  18 4their PR their RQ+ = +  and attempt to simplify M1 Expect 
22 12 260 340 k k− + = OE. 

Condone +/–sign errors. 

  22 12 80 0k k− − =   A1 OE 

 10,k =  4k = −  A1  
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9(a) Alternative Method 2 for Question 9(a) 

 2 2 8 6 60 0 x y x y+ + − − =  B1 OE 

 2 22 8 2 6 60 0k k+ +  −  − =  M1 Substitution of ( )2, k  into their circle equation. 

  2 6 40 0k k− − =   A1 OE 

 10,k =  4k = −  A1  

  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 ( )1

3  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 

 
Radius gradient = 

( )
( )

 3 10 7
    

4 2 6
their
their

−
=

− −
 
  

  
*M1 Attempt at finding the gradient of the radius using ( ) 2, 10  

and their centre, but not P, Q, the mid-point of PR or QR. 

 
Either 

1 10
 

7 2 
6

y
xtheir

− −
=

− 
 
 

 

Or 
1

10 2    ...
7 
6

c c
their

−
=  +  =
 
 
 

 

DM1 OE 
Correct method to find the equation of the tangent using 

1
 radius gradienttheir

−
 and ( ) 2, 10 .   

 
( )6

10 2
7

y x− = − −  or 6 82
7 7

y x= − + 
 
 

  
A1  OE 

Correct equation but not stated in the required form. 

 6 7 82 0x y+ − =  or 82 6 7 0x y− − =  A1 All correct terms on one side, but condone them being in the 
wrong order. 

 Alternative Method for Question 9(b) 

 2 2 8 6 60 0x y x y+ + − − =   B1 OE 
Equation of the circle. 

 d d
2 2 8 6 0

d d
y y

x y
x x

+ + − =  

Or ( )
1

2 2
d 2 8

85 8 16
d 2
y x

x x
x

−− −
= − − −  

*M1 Differentiate implicitly to arrive at an expression with two 

terms containing 
d
d
y
x

. 

Or rearrange to make y the subject and differentiate to arrive 
at an expression of the form ( ) ( ) f f .x x   
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9(b) 
( ) ( ) d d

2 2 2 10 8 6 0
d d
y y
x x

+ + − =  

Or ( ) ( ) ( )( )
1

2 22 2 8d
85 2 8 2 16

d 2
y
x

−− −
= − − −  

DM1 Substitute (2,10) into their implicit differential. 
 

Or substitute 2x =  into their expression for d 
d
y
x

. 

 
( )6

10 2
7

y x− = − −  or 
6 82
7 7

y x= − +   
A1  OE 

Correct equation but not stated in the required form. 

 6 7 82 0x y+ − =   A1 All correct terms on one side, but condone them being in the 
wrong order. 

  5  
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10(a) 29 2(2 5) 2x −−  − +  B1 Correct differential. 

 ( )218(2 5) 2 0their x −− − + =  and rearrange to form a quadratic. 

( )2 2 2 5 9  or  8 40 32 0x x x− = − + =    

M1 
Equating a two term 

d
d
y
x

 to 0 and dealing correctly with the 

negative power. 

Their two term 
d
d
y
x

 must contain 
2(2 5) .x −−  

 ( ) 1, 6−  and ( )4, 6  A1, A1 A1 for two correct x-values or one correct point, second A1 
for all correct. 

  4  

10(b) 
318 2 2(2 5)x −− −  −  

( )
3

4
144 36072(2 5)   or  

2 5
xx
x

−
 −
= − 

−  
 

B1 FT Following through on their first derivative which must 
contain 

2(2 5) .x −−  

 ( ) ( )3
  Use  1  and  4 in (  72 2 5)their x x their x −= = −  

To determine the nature of both turning points. 

M1 Substitute x-coordinate of each stationary point and determine 
their nature. Nature of the turning points must correctly 

follow from their values of 
2

2

d
.

d
y
x

 

 
For 1x = , 

2

2

d 72
 or 0

d 27
 y

x
= − 

 
 
 

 ⟹ maximum  

For 4x = , 
2

2

d 72
   or 0

d 27
y
x

= 
 
 
 

 ⟹ minimum 

A1 CWO 

  3  
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10(c)(i) ( ) 1, 13−  B1   

  1  

10(c)(ii) 
 

( )
( )9

2 3 5 7 
2 3 5

y x
x

= +  − 
 −

 
M1 

Application of 
3

7
− 
 
 

 to the original expression for C but 

condone +/− sign errors. 

 
 

( )
( )9

2 3 5 7
2 3 5

y x
x

= − +  − 
 −

 
 
 

 
M1 

SC B1 for   9
2 5 .

2 5
y x

x
= − + −

−
 
 
 

 

 9
2 8

2 1
y x

x
= − − −

+
 

A1 Answer must be in this format; the ' 'y =  can be implied by 
earlier inclusion. 

  3  
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11(a) ( ) 2 2( 2 ) 4f x x a a a = + − +   B1  

 ( )( )24  33their a a− + = −  M1 Condone  or  .  

 24 33a a− −  [= 0] B1 Condone or  . 

 11
,

4
−  3  

A1 OE 
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) 

 2x a= − , 24y a a= − +  B1 The co-ordinates of the minimum point (likely to be either 
from differentiation or completing the square). 

 ( )24  33their a a− + = −  M1 Their y-coordinate equated to 33.−  Condone  or  .  

  24 33 0a a− + + =   B1 OE 
Condone  or  .  

 11
,

4
−  3  

A1 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(a) Alternative Method 2 for Question 11(a) 

 2 4 33x ax a+ + +  [=0] B1 Condone  or  .  

 ( )  ( )24 4 1 33  [a a− + = 0] M1 Condone  or  .  

 216 4 132a a− −  [=0]  B1 OE 
Condone  or  .  
Accept 24 33a a− −  or multiples thereof. 

 11
,

4
−  3  

A1 OE 
Do not ISW if their final answer is given as a range or if one 
of the answers is rejected. 

  4  
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11(b) 
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1 The equation of a curve is such that ( )x
y x x12 2 5 8d

d 2= - + . It is given that the curve passes through the 
point (2, 4).

 Find an equation of the curve. [4]

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

 ....................................................................................................................................................................
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2 In the expansion of ( ) ( )ax x3 65 4+ + - , the coefficient of x2  is six times the coefficient of x.

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

 ....................................................................................................................................................................
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3 (a) Use completing the square to find the exact solutions of the equation x x4 4 1 02 - - = . [2]

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

 (b) Hence solve the equation tan tan4 4 1i i= +  for ° °0 1801 1i . [3]
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4

O

y

x2

y x
x
12
2= -

 The diagram shows part of the curve y x
x
12
2= - . The shaded region is bounded by the curve, the line 

x 2=  and the x-axis.

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

A BC5 cm 5 cm

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

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

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

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

 (a) Show that on Ananya’s eleventh birthday she receives more from her mother than from her father.
 [3]

 ............................................................................................................................................................
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 (b) Find the total amount of money Ananya receives up to and including her eighteenth birthday. [5]
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7 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

2- .

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

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

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

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

 (b) Find the coordinates of C. [2]
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 (c) Find the area of the triangle formed by the perpendicular bisector of AB and the x- and y-axes. [5]
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8 The equation of a curve is y x ax bx 53 2= + + + . The curve has a stationary point at (1, 9).

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

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

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

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

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

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

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

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

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

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

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

* 0000800000012 *
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 (b) Find the coordinates of the other stationary point. [3]

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

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

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

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

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

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

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

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

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

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

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

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

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

 (c) 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]

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

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

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

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

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

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

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

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

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

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

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

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

* 0000800000013 *
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9 Functions f and g are defined as follows.

( )
( ) ( )

cos
cos

x x x
x x x

0
3 2 2

f for
g for

G G
G G

r
r r r

=
= - +

 (a) Describe fully the transformations that have been combined to transform the graph of ( )y xf=  to 
the graph of ( )y xg= . [4]

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

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

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

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

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

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

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

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

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

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

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

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

 (b) On the given axes, sketch the graphs of ( )y xf=  and ( )y xg= . [4]

y

xO r 2r

* 0000800000014 *

,����	��������,
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 (c) Find g f1
3
1 r- ` j. [4]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 (d) Explain why the composite function fg cannot be formed. [1]

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

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

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

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

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

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

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

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

* 0000800000015 *
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10 The equation of a circle is x y x y4 8 12 02 2+ + - - = .

 (a) Find an equation of the tangent to the circle at the point (2, 8), giving your answer in the form 
ax by c 0+ + = . [4]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

* 0000800000016 *
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 (b) Given that the line x y k3+ =  does not intersect the circle, show that k k20 220 02 2- - . [5]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ............................................................................................................................................................
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Question Answer Marks Guidance 

1 
  ( )  3 212 82 5  

3 2 2
y x x c  = − + +  

  
  

B1 B1 OE 
Terms may be unsimplified. 
May see      3 2 16  116  300  .y x x x c= − + +  

 4 = 2×(2×2 – 5)3 + 4×22 + c [⇒ c = –10] M1 Sub (2, 4) correctly into their integrated expression 
with a ‘+ c’. 

 ( ) ( )3 2
 or f or f 2 2 5 4 10y x x x= − + −   A1 May see 3 216 116 300 260.y x x x= − + −   

( )' or 'f or 'f 'y x == =  can be implied if seen in 
working. 

  4  

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com


9709/15 Cambridge International AS & A Level – Mark Scheme 
PUBLISHED 

May/June 2025  
 

© Cambridge University Press & Assessment 2025 Page 10 of 24  
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2 x2 coeff = ( )23 2 210 3 and 6 6 1a    −  allow correct terms with x2 B1 Expect 2270 and 216.a   
Terms may be seen separately. 
Allow if seen in an expansion. Combinations must be 
evaluated. 

 x coeff = ( )4 35 3  and 4 6 1a    −  allow correct terms with x B1 Expect  405  and 864.a −   
Terms may be seen separately. 
Allow if seen in an expansion. Combinations must be 
evaluated. 

 ( )2270 216 6 405 864a a+ = −   M1 OE  
For forming a correct quadratic equation using their 4 
terms only. 

 245 405 900 0a a− + =  ⇒ ( )( )45 4 5 0a a− − =  DM1 For evidence of a correct method of solving. 
If quadratic formula used a full substitution must be 
seen.  

 a = 4 or a = 5 A1 Only dependent on the first M1. 

  5  
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3(a) 
 

214 2 0
2

x − − = 
 

 or ( )  22 1 2 0x − − =  or 
21 1 0

2 2
x   − − =      

  
M1 OE 

Must deal with the coefficient of x2 and x correctly to 
produce an ( )2 ax b+  term. 

 1 1
2 2

x =    
A1 

OE, e.g. ( )1 1 2 .
2

x =    

SC B1 only for correct solutions from another method.  

  2  

3(b) ( )1tan 1 2
2

 =   M1 Setting tan  their x =  for at least one value of  .their x  
May restart and solve the quadratic in tan .  

 [  =] 50.4, 168.3 AWRT and no other answers in the range 0 180    A1 A1 SC A1 only for AWRT 0.879 and 2.94 radians. 
SC M0 B1 B1 for answers only. 
SC M0 B1(only) for both answers only in radians.  

  3  
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4 Intersects x-axis when 
4 1   1x x=  =   B1 WWW 

May be seen without working. 
May be seen as a limit in the integration.  
Allow ±1 if 1x =  is seen as the lower limit in the 
integration. 

 
   

2
2 2

2
1π d   π dV y x x x
x

 = = − 
    =   4

4
1 π 2 dx x
x

 − + 
   with attempt at 

integration 

*M1 
With some attempt at squaring (accept 4

4
1x
x

  as 

evidence).  

 5
3

1 12
5 3

x x
x

− −   
A1  

 
  5

3
1 1 1 1π 2 2 2 2
5 5 33 2

     −  − − − −        
  

DM1 Use of limits, x = 2 and their x = 1, min evidence if 

correct answer: 283 32 .
120 15

+  If answer incorrect, 

substitution of limits must be clear.  
DM0 for use of the limit x = 0. 

 π × 4.49… = 14.11  A1 AWRT, WWW 

Allow 539 π 
120

 or 14.1, dependent on the first M1 and 

A1. 

  5  

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com


9709/15 Cambridge International AS & A Level – Mark Scheme 
PUBLISHED 

May/June 2025  
 

© Cambridge University Press & Assessment 2025 Page 13 of 24  
 

Question Answer Marks Guidance 

5(a) 
Angle CAD = 

π
3

 or 60o, CD = 75  or 5 3  
B1 OE 

For either ˆCAD  or CD. Allow ˆCAD  = 1.05, CD = 8.7 
or 8.66.  

 
[Perimeter =]  π10  75 5

3
  + + 
 

 or ( )  60 2π 10   75 5
360

  + + 
 

  
B1 B1 OE 

B1 for the two sides and B1 for arc length (allow 10.5). 

 = 24.1 cm  B1  

  4  

5(b) 
Area = 21 π 110 5 75

2 3 2
  −    or 260 1π 10 5 75

360 2
  −     

M1 OE 
Use of sector area formula minus triangle area 
formulae, with their angle CAD and their side CD. 

 = 30.7 cm2   A1  

  2  
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6(a) Eleventh birthday: Father 10+10×5 [= 60]  M1 For correct use of AP formula OE. 

 Mother 10×1.210 [= 61.9(2)] M1 For correct use of GP formula OE. 

 60 and 61.9 A1 Both answers. Accept 2 sf answers. 

  3  

6(b) 
Father ( )18 2 10 17 5 945

2
 +  =   

M1A1 A1 may be implied by a correct final answer. 

 
Mother 

( )
( )

1810 1 1.2

1 1.2

−

−
 = 1281.17 

M1A1 A1 may be implied by a correct final answer. 

 Total = 2226.17 A1 Accept 3 or more sf answers. 
Ignore ( )17 1909.3S =  as an extra answer. 

  5  

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com


9709/15 Cambridge International AS & A Level – Mark Scheme 
PUBLISHED 

May/June 2025  
 

© Cambridge University Press & Assessment 2025 Page 15 of 24  
 

Question Answer Marks Guidance 

7(a) 7 2
3 6 3

p−
= −

−
 or use of straight line equations with ( ) ( )2 ,   , 3,7

3
m x y= − =   

with (6, p) substituted. 

M1 OE 

Expect ( )27 3
3

y x − = − − 
 

 with (6, p) substituted or 

2 9 
3

y x−
= + with (6, p) substituted. 

 p = 5 A1  

  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  

 

Gradient of perp bisector 1
2
3

 
 −
= 
 −
 

 = 3 
2

  

B1  

 
Equation ( )36 4.5

2
y x− = −   

M1 OE. Must be using their mid-point and their 
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) A1 
OE, e.g. 3

16
. 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 5a b= + + +  B1  

 2d 3 2
d
y x ax b
x
= + +   

B1  

 Gradient = 0 at (1, 9) so 0 3 2a b= + +  M1 
Setting their 

d
d

y
x

 to zero and substituting 1.x =  

 Attempt to solve their linear equations simultaneously DM1 Can be implied by their answers. 

 a = −6, b = 9 A1 WWW 

  5  

8(b) 2d 3 12 9 0
d
y x x
x
= − + =   

M1 
Setting their 

d
d

y
x

 to zero.  

 Solution [leading to x = 1 or x = 3] DM1 Solving their 3-term quadratic  

 (3, 5) or x = 3, y = 5  A1 WWW  
Ignore ( ) 1, 9  if given as a second answer. 
Only dependent on the first M1. 

  3  
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8(c) 
At x = 5, 2d 3 5 12 5 9

d
y
x
=  −  +  

M1 
Substituting x = 5 into their  

d .
d
y
x

 May be implied. 

 
6  

d 24
d
xtheir
t

=   or  

d24 6
d

ttheir
x

=    
M1 OE 

Use of chain rule SOI d d d .
d d d
y y x
t x t

 =  
 

  

Linking correctly 
d
d
x
t

 (or d
d

t
x

), their 24 and 6. 

 d 1
d 4
x
t
=   

A1 OE 

  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. 

 
{Translation or shift} 

 
 
π
2

 
 
 

 
B2,1,0 

Translation may be split to 
π
0
 
 
 

 before the stretch and 

0
2
 
 
 

 after the stretch. 

If both vectors correct but ‘translation’/’shift’ not 
stated, then B1 only for the translations. 

 Alternative Method for Question 9(a) 

 
{Translation or shift} 

 π
2
3

 
 
      

 or 
0π

  and  20
3

           

 
B2,1,0 If two or more stretches or any extra incorrect 

transformation is given, then B0 for the stretches. 
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.  

 B1† For g(x) being a decreasing function in the domain π to 
2π. 

 B1 Domain π to 2π for g(x). 

 B1 Range for g approximately correct (should be from 5 to 
−1). 

  4 †Sketches must be curves and have zero gradient at the 
ends of the given domains. 

9(c) 
[g-1] f π

3
 
 
 

 = [g-1 1]
2

 
 
 

 
B1 May be implied by correct substitution later. 

 
( )1 1 2[g  or ] cos π

3
xx y− − − = + 

 
 or   1 2 cos π

3
yx − − = + 

 
 

M1 Finding inverse of g. 
Allow one sign error. 

Alt: ( ) 13cos π 2
2

x − + =  

 
1 1

1 21 2[g ] cos π
2 3

− −

 −   = +  
   

 

 

DM1 
Substituting 1 

2
their x =  into their expression for 

( )1g .x−  

Alt: Use of arccos for ( ) 1cos π
2

x − = −  ⇒ 2π π
3

x − =  

 ( )1 2π 5π[g ] π
3 3

x− = + =  or 5.24 AWRT 
A1  

  4  

π/2 π 3π/2 2π

−3

−2

−1

1

2

3

4

5

6

7

x

y
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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 
value of ( )g  x which is outside the domain of f  

B1 Value of x for substitution into ( )g x  must be in the 
ranges: π 4.322 or 5.447 2π.x x   

  1  
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10(a) Centre is (–2, 4) B1  

 
Gradient of perpendicular = 

( )
8 4

2 2
−

− −
 [ = 1]  

M1 OE, e.g. using equation of the radius. 

 Equation of tangent is y – 8 = –1(x – 2) M1 Using a correct point and their tangent gradient from 

an attempt to find 
d ,
d

y
x

 or the negative reciprocal of 

their perpendicular gradient. 

 10 0x y+ − =  or –x – y + 10 = 0 A1 CAO – this form is required. 
Answer without working, allow maximum of 2/4. 

 Alternative Method for Question 10(a) 

 
 ( )

1
2 228  4 4y x x=  − − +  or   ( )( )

1
2 232 2 4y x=  − + +  

B1 OE; a correct expression for y. 

 
  ( ) ( )

1
2 2d 1  28 4 2 4

d 2
y x x x
x

−

=  − − − −  [= − 1 at 2]x =  
M1 OE  

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 
d ,
d

y
x

 or the negative reciprocal of 

their perpendicular gradient. 

 10 0x y+ − =  or –x – y + 10 = 0 A1 CAO – this form is required. 
Answer without working, allow maximum of 2/4. 
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 Alternative Method 2 for Question 10(a) 

 d d2 2 4 8 0
d d
y yx y
x x

+ + − =  
B1 Differentiating implicitly. 

 ( )
( )
2 4d   

d 8 2
xy

x y
+

=
−

  ( )1  at  2, 8= −    
M1 

Rearranging to make 
d
d

y
x

 the subject,  

May substitute (2, 8) and then rearrange to find 
d .
d
y
x

 

 Equation of tangent is y – 8 = –1(x – 2) M1 Using a correct point and their tangent gradient from 

an attempt to find 
d ,
d

y
x

 or the negative reciprocal of 

their perpendicular gradient. 

 10 0x y+ − =  or –x – y + 10 = 0 A1 CAO – this form is required. 
Answer without working, allow maximum of 2/4. 

  4  
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10(b)  ( ) ( )2 23 4 3 8 12 0k y y k y y− + + − − − =  

or ( ) ( )2 23 2 4 32k y y− + + − =  

M1* 
Sub 3  or  into circle equation.

3
k xx k y y −

= − =  

3
k xy −

=  gives: ( ) 2
28 4 12 0

9 3
k x k x x x
− −

− + + − =  

or ( )
2

22 4 32.
3

k xx − + + − = 
 

 

 2 2 29 6 20 4 12 0y ky y y k k− − + + + − =   
 

DM1 OE 
All squared brackets expanded to give a quadratic 
equation in y (or x, which gives: 

2 2 29 60 2 24 108 0 x x kx k x k+ − + + − − =  or 
2 2

22 8 8 16 4 4 32.
9 3

x k kx k x x x+ − −
− + + + + = ) 

 ( ) ( )22 24 6 20 4 10 4 12b ac k k k− = + −   + −   M1** 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: 
( ) ( )( )( )2 260 2 4 10  24 108 .k k k− − − −  

 24 80 880 0k k− + +    DM1 OE 
Simplify the discriminant and setting it to less than 
zero. From eliminating y this is: 

236 720 7920 0k k− + +    
Only dependent on the previous M1. 

 2 20 220 0k k− −    A1 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  

 
Distance of ( ) ( ) ( )

2 2

1 2 3 4
3  from 2,4  

(1 3

k
x y k

− + −
+ − − =

+
 

M1* Correct use of ‘distance of a line from a point formula’ 
with their centre coordinates. 

 
Setting ( ) ( )

2 2

1 2 3 4
32

(1 3 )

k− + −


+
 

DM1 Setting distance to be greater than their radius. 

 Squaring both sides DM1 Removing the square roots. 

 Rearranging to 2 20 220 0k k− −   A1 AG 

  5  

 
 
 

Study copy distributed by EduResource ZA | eduresourcza.com

https://eduresourcza.com

