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12.

(a) Point D (or vector ) (C2)AD
→

(b) Point P (or vector ) (C2)AP
→

(c) Point Q (or vector ) (C2)AQ
→

OR

Scalar projection

2 4
AC         AB

2 0

→ →−   
= =   
   

(M1)

2 4
2 0AC ABProjection

4AB

→ →

→

−   
⋅   ⋅    = =

       (A1) (C2)2= −
[6 marks]

13. (a) (i) (A2) (C2)1h = −

(ii) (A1) (C1)2k =

(b) (M1)(A1)2(1 1) 2 0a + + =
     (A1) (C3)0.5a = −

[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 7

B, or  C3
4 6

4 2
t

§ · § ·
= +¨ ¸ ¨ ¸
© ¹ © ¹

r

D, or C3
7 3

5 1
t

§ · § ·
= +¨ ¸ ¨ ¸
© ¹ © ¹

r

Note: Award C4 for B, D and one incorrect, C3 for one correct and nothing else, 

C1 for one correct and one incorrect, C0 for anything else.

QUESTION 8

(a) (i) A2 C2p = 2

(ii)  (or equivalent) (M1)10
3

q
=

� 2
A1 C2q =10

(b) Reflection, in x-axis A1 A1 C2

QUESTION 9

(a) M1
60 30

60 ( 30) 25 40
25 40

�§ · § ·
= � +¨ ¸ ¨ ¸  © ¹ © ¹

i � �

A1 C2800= �

(b) M1 A1
2 2 2 2

-800
cos

60 25 (-30) 40

T =
+ +

Note: Trig solutions:

Award M1 for attempt to use a correct strategy, A1 for correct values.

A1cosT = �0.246...
. . . . . . . . . . .

A1104.25... (or 255.75... )T = D D

She turns through C4104 (or 256 )
D D

Note: Accept answers in radians i.e. 1.82 or 4.46.

QUESTION 10

(a) (A1)Initial mass t� = 0
 A1 C2mass = 4

(b)          (or ) M20.2
1.5 e

t�= 4 0.2
0.375 e

t�=
M1ln 0.375 t= �0.2

            A1 C4hourst = 4.90 
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QUESTION 11

(a) (i) Neither

(ii) Geometric series

(iii) Arithmetic series

(iv) Neither (C3)

Note: Award (A1) for geometric correct, (A1) for arithmetic correct and (A1) for 
both “neither”.  These may be implied by blanks only if GP and AP correct.

(b) (Series (ii) is a GP with a sum to infinity)

Common ratio (A1)3
4

(M1)
1

31 1
4

aS
rf

§ ·
¨ ¸

= =¨ ¸� ¨ ¸�
© ¹

(A1) (C3)4=

Note: Do not allow ft from an incorrect series.

QUESTION 12

List of frequencies with p in the middle

e.g. . (M1)235 10, , 6 2 15, 8, or 15 , or 7
2

pp p+
+ + � < >

Consideration that  because 2 is the mode or discretionary for further10p <
processing. (M1)

Possible values of p are 8 and 9 (A2)(A2) (C6)

QUESTION 13

Direction vectors are . (A2)3 and= � = �a i j b i j
  (A1)(1 3)� = +a b

   (A1)10 , 2= =a b

(M1)
4cos

10 2
T � § ·= =¨ ¸

© ¹

a b
a b

(A1) (C6)
4cos
20

T =
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QUESTION 10 

 METHOD 1 

 Using cosab T=ia b (may be implied) (M1) 

 
3 2 3 2

cos
4 1 4 1

T
� �§ · § · § · § ·

=¨ ¸ ¨ ¸ ¨ ¸ ¨ ¸
© ¹ © ¹ © ¹ © ¹
i  (A1) 

 Correct value of scalar product 
3 2

(3 2) (4 1) 2
4 1

�§ · § ·
= ×� + × = �¨ ¸ ¨ ¸

© ¹ © ¹
i  (A1) 

 Correct magnitudes ( )
3 2

25 5 , 5
4 1

�§ · § ·
= = =¨ ¸ ¨ ¸

© ¹ © ¹
 (A1)(A1) 

 2cos
125

T �
=   (A1) (C6) 

 
 METHOD 2 

 
3

25
4
§ ·

=¨ ¸
© ¹

  (A1) 

 
2

5
1
�§ ·

=¨ ¸
© ¹

  (A1) 

 
5

34
3
§ ·

=¨ ¸
© ¹

   (A1) 

 Using cosine rule  (M1) 
 34 25 5 25 5 cosT= + �  (A1) 

 2cos
125

T = �   (A1) (C6) 

 
 

QUESTION 11 

 (a) 2230mean
45

x
n

§ ·= =¨ ¸
© ¹

¦  (M1) 

  49.6x =  (Accept 50) (A1) (C2) 
 

 (b)     
2
y

y
n

=
+
¦  (may be implied) (M1) 

  2230 37 30y = + +¦   (A1) 

    2297
47

y =  (A1) 

  48.9= (Accept 49) (A1) (C4) 
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QUESTION 11 

 (a) 2( ) 3(2 7) 2f x xc = + ×  (A1)(A1) 

   2 26(2 7) ( 24 168 294)x x x= + = + +   (C2) 
 
 (b) ( )( ) 2cos(4 ) sin (4 ) (4)g x x xc = �  (A1)(A1)(A1)(A1) 

   ( )8cos(4 )sin (4 ) 4sin (8 )x x x= � = �   (C4) 
 
 
 
QUESTION 12 

 For using P( ) P( ) P( ) P( )A B A B A B� = + � �  (M1) 
 Let P( ) then P( ) 3A x B x= =  
 2P( ) P( ) 3P( ) ( 3 )A B A A x� = × =  (A1) 
 20.68 3 3x x x= + �   (A1) 
 23 4 0.68 0x x� + =  
 0.2x =        ( 1.133x = , not possible) (A2) 
 P ( ) 3 0.6B x= =   (A1) (C6) 
 
 
 
QUESTION 13 

 (a) 16 9 25 5+ = =  (M1)(A1) (C2) 
 

 (b) 
2 4 6

2
1 3 7
�§ · § · § ·

+ =¨ ¸ ¨ ¸ ¨ ¸
© ¹ © ¹ © ¹

    (so B is (6, 7) ) (M1)(A1)  (C2) 

 

 (c) 
2 4

1 3
t

�§ · § ·
= +¨ ¸ ¨ ¸
© ¹ © ¹

r      (not unique) (A2) (C2) 

 
     Note: Award (A1) if  “ =r ” is omitted, i.e. not an equation. 
 
 
 
QUESTION 14 

 (a) 23(1 2sin ) sin 1x x� + =  (A1) 
  26sin sin 2 0 ( 6, 1, 2)x x p q r� � = = = � = �  (A1) (C2) 
 
 (b) (3sin 2)(2sin 1)x x� +  (A1)(A1) (C2) 
 

 (c) 4 solutions  (A2) (C2) 
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QUESTION 1 

 (a) For taking an appropriate ratio of consecutive terms  (M1)  

  2
3

r =    A1 N2 

  
 (b) For attempting to use the formula for the nth term of a GP   (M1) 
  15 1.39u =    A1 N2 
  
 (c) For attempting to use infinite sum formula for a GP   (M1) 
  1215S =     A1 N2 
 
 
QUESTION 2 

 (a) 
5

PQ
3

o § ·
= ¨ ¸�© ¹

     A1A1 N2 

 
 (b) Using t= +r a b      

    
1 5
6 3

t
§ · § · § ·

= +¨ ¸ ¨ ¸ ¨ ¸�© ¹ © ¹ © ¹

x
y

    A2A1A1 N4 

  
   

QUESTION 3 

 (a) (i) 10r =  A2 N2 
 
  (ii) 13s =  A2 N2 
 

 (b) Using 10
12
x
=¦     A1 

      18t =  A1 N1 
 

 
 


