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11. (a) (A2) (C2)( )22P 0.957 (3 s.f.)
23

= =

(b)

3
25

22
25

21
24

3
23

R

R

G

G

etc.

(M1)

OR

(M1)P P(RRG) P(RGR) P(GRR)= + +

(M1)(A1)
22 21 3 22 3 21 3 22 21
25 24 23 25 24 23 25 24 23
× × + × × + × ×

(A1) (C4)( )693 0.301(3 s.f.)
2300

= =

[6 marks]
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7. (a)  (M1)P( ) P( ) P( ) P( )A B A B A B� = + � � P( ) P( ) P ( ) P( )A B A B A B� � = + � �

(M1)
3 4 6

11 11 11
= + �

(A1) (C3)( )1 0.0909
11

=

(b) For independent events, (M1)P( ) P( ) P ( )A B A B� = ×

(A1)
3 4

11 11
= ×

(A1) (C3)12 (0.0992)
121

=

[6 marks]

8. METHOD 1

0

y

x

Using gdc coordinates of maximum are 
(0.667, 26.9) (G3)(G3) (C6)

METHOD 2

At maximum (M1)(A1)(M1)2d 3 20 12 0 (3 2)( 6)
d
y x x x x
x
= � + = = � �

 must be where maximum occurs (A1)2
3

x� =

 (= 26.9, 3 s.f.) (M1)(A1)
3 22 2 2 2 72510 12 23

3 3 3 3 27
x y § · § · § ·= � = � + + =¨ ¸ ¨ ¸ ¨ ¸

© ¹ © ¹ © ¹

Maximum at (C4)(C2)
2 725,
3 27

§ ·
¨ ¸
© ¹

[6 marks]

9. Median = middle value (A1)11b� =

Mean (M1)11 9 11 27
3 3

a b c a c a c+ + + +
= = = � + + =

           (A1)16a c� + =
Range (M1)(A1)10c a= � =
Solving equations simultaneously gives a = 3 (A1) (C6)

[6 marks]
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QUESTION 7

METHOD 1

At point of intersection:

(M1)5 tO+ 3 = �2 + 4
(M1)1 tO� 2 = 2 +

Attempting to solve the linear system (M1)

(A1)or tO = �1 ( =1)

(A1)(A1) (C6)P
o 2§ ·
2 = ¨ ¸3© ¹

METHOD 2

(changing to Cartesian coordinates)
(M1)(A1)(A1)2 3 13, 4 10x y x y+ = � = �

Attempt to solve the system (M1)

(A1)(A1) (C6)
2

OP
3

o § ·
= ¨ ¸
© ¹

Note: Award (C5) for the point P(2 , 3) .

QUESTION 8

(a) Independent (I) (C2)

(b) Mutually exclusive (M) (C2)

(c) Neither (N) (C2)

Note: Award part marks if the candidate shows understanding of I and/or M 
e.g. (M1)I P( ) P( ) P( )A B A B� =
      (M1)M P( ) P( ) P( )A B A B� = +

QUESTION 9

(a) (M1)(A1) (C2)1
10

2
= 5�

(b) (M1)3

1
( )d dg x x x

3

1
+ 4³ ³

(A1)[ ]
3 3

11
4dx x= 4³

 (A1)2 8= 4 =�

(A1) (C4)
3

1
( ( ) d 10g x x+ 4) = +8 =18³
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QUESTION 3

One  (M2)solution discriminant� = 0
 A223 k� 4 = 0
          9 k= 4

A2 C6, 2.25k 9 1§ ·= = 2¨ ¸4 4© ¹

Note:  If candidates correctly solve an incorrect equation, award M2 A0 A2(ft),
if they have the first line or equivalent, otherwise award no marks.

QUESTION 4

M1 A1
7 6 7P(RR)

12 11 22
§ ·= × =¨ ¸
© ¹

M1 A1
5 4 5P(YY)

12 11 33
§ ·= × =¨ ¸
© ¹

(M1)P(same colour) P (RR) P(YY)= +

       A1 C6( s.f.)31
= = 0.470 3
66

Note: Award C2 for .
2 27 5

12 12
74§ · § ·+ =¨ ¸ ¨ ¸ 144© ¹ © ¹

QUESTION 5

(M1)(M1)(M1)2 3 4( ) ( ) ( )ax ax ax2…+ 6 2 + 4 2 +� �

A1 A1 A1 C62 2 3 3 4 4a x a x a x=…+ 24 +8 +

Notes: Award C3 if brackets omitted, leading to .2 3 4ax ax ax24 + 8 +
Award C4 if correct expression with brackets as in first line of
markscheme is given as final answer.

QUESTION 6

Arithmetic sequence (M1)
(A1)a d= 200 = 30

(a) Distance in final week M130= 200 + 51�
A1 C31730 m=

(b) Total distance M1[ ]2.20052
= + 51.30
2

A1 C350180 m=

Note: Penalize once for absence of units i.e. award A0 the first time units are
 omitted, A1 the next time .
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QUESTION 5

(a) (M1)P( ) P( ) P( ) P( )A B A B A B� = + � �
1 3 7

P( )
2 4 8

A B� = + �

(A1) (C2)3

8
=

(b) (M1)

3
P( ) 8P( )

3P( )

4

A BA B
B

§ ·
¨ ¸�

= =¨ ¸
¨ ¸
© ¹

  (A1) (C2)1

2
=

(c) Yes, the events are independent (A1) (C1)

EITHER

(R1) (C1)P( ) P( )A B A=

OR

(R1) (C1)P( ) P( )P( )A B A B� =

QUESTION 6

(a) (A1)(A1) (C2)

Note: Award (A1) for the graph crossing the y-axis between 0.5 and 1, and (A1) for an
approximate sine curve crossing the x-axis twice.  Do not penalize for .3.14x >

(b) (Maximum) (A1)ʌ 1
0.285

4 2
x § ·= … �¨ ¸

© ¹
           (1 d.p.) (A1) (C2)0.3x =

(Minimum) (A1)3ʌ 1
1.856

4 2
x § ·= … �¨ ¸

© ¹
          (1 d.p.) (A1) (C2)1.9x =
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QUESTION 4

(i) (a) AA  AB  AC  BA  BB  BC  CA  CB  CC (A1)
[1 mark]

(b) (i) (A1)
3
9

(ii) (A1)
5
9

(iii) (A1)
1
9

(iv) (A1)7
9

[4 marks]

(ii) (a)

(A1)(A1)(A1)(A1)

R

R

R

box M box N

G

G

G

[4 marks]

continued...
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Question 4 continued

(b) P(green from box N)

(A1)(A1)
5 6 3 7
8 11 8 11

= × + ×

 (0.580) (A1) (N2)
51
88

=

[3 marks]

(c) P ( red from M green from box N) =
P( )

P( )
G R

G
�

(A1)30P( )
88

G R� =

(A1)51P( )
88

G =

(M1)

30
88P(red from M green from box N) 51
88

=

(A1) (N3)
30 10 , 0.588
51 17

§ ·= =¨ ¸
© ¹

[4 marks]

Total [16 marks]
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