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9 (i)  

    

 

 

 

 

 

B1 

  130cos35050235050
222

××−+=V  M1 

  384=V  A1 

  

V

T

480

=  M1 

  1.25 hours A1 

  

 (ii) 

V

130sin

350

sin

=

α

 or 

V

130sin

50

sin

=

β

 M1 

  3.44=α  or 72.5=β  A1 

  135.7 or 136 A1√ 

[8]

OR  

 (i) Diagram B1 

  )268(50sin350 ==X    

  )275(50cos35050 =+=Y    

  
222

YXV +=    

  Finds components and uses Pythagoras M1 

  384=V  A1 

  

V

T

480

=  M1 

  75 mins or 1.25 hours A1 

  

 (ii) 

X

Y

=αtan  M1 

  3.44=α  A1 

  135.7 or 136 A1√ 

  

10  Eliminate x or y M1 

  ( ) 0145
2

=−+ xxk  or ( ) 05610
2

=−− yyk  A1 

  Factorise 3 term quadratic M1 

  x = –7 and 2 A1 

  y = –4 and 14 B1√ 

  Finds midpoint ⎟

⎠

⎞
⎜

⎝

⎛
− 5,

2

5

 M1 

  m
AB

 = 2 (may be implied) B1 

  Uses m
1
m

2
 = –1 in equation of line M1 

  ⎟

⎠

⎞
⎜

⎝

⎛
+−=−

2

5

2

1

5 xy  or 4y + 2x = 15 or y = –0.5x + 3.75 A1 

 

[9]

  

50 

350 

130 

OR 
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6 (a) 10, 3 and 15 B1 

  multiply 3 values M1 

  450 A1 

 

 

 (b) ( )4 5 4 3× × ×  B1+B1 

  240 B1 

    [6] 

 

 

7 (i) speed of travel = 4.8 or distance downstream = 14 B1 

   

 

  draw right angle triangle with 1.4 and (4.8) at 
o

90  B1 

  
2 2

1.4 (4.8)+  M1 

  5 A1 

 

 (ii) 
1
(4.8)

tan

1.4

−

 oe M1 

  73.7 or 1.29 radians A1 

    [6] 

 

 

8 (i) 5 B1 

 

 (ii) 180 or π B1 

 

 (iii) 8 and 2−  B1+B1 

 

 correct start and endpoints B1 

 2 cycles in 0 to 2π B1 

 correct max and min points B1 [7] 

 

 

(4.8) 

1.4 

OR 

(4.8) 

1.4 
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8 (i) 

 

 (ii) 

 

 (iii) 

70 

 

39.7 

 

55e
–0.1t

 = 25 – 15  oe 

B1 

 

B1 

 

B1 

 

 

0.1t = ln ⎟

⎠

⎞
⎜

⎝

⎛

10

55

  oe M1 

 

 17(.0) 

 

A1  

 (iv) ⎟

⎠

⎞
⎜

⎝

⎛

t

T

d

d

= ke
–0.1t

 M1 

 

 k = –5.5  oe 

–1.11 

A1 

A1 

 

[8] 

9 (i) Either 

 

B1 

 

 

 10 or 45 found 

Uses cosine rule 

D
2

 = 10
2

 + 30
2

 – 2 × 10 × 30 × cos60  

or V
2

 = 15
2

 + 45
2

 – 2 × 15 × 45 × cos60 

39.7 or 39.8 or 715  

 

B1 

M1 

A1 

 

A1 

 

 (ii) 

VD /

60sin

15/10

sin

=

α

  (or 

D

60sin

30

sin

=

β

 and use β ) M1 

 

 α = 19.1 or β  = 101  

251 

A1 

A1√ 

 

[8] 

9 (i) Or 

 

B1 

 

 10  

Dsinα = 10sin60 and Dcosα = 25 

or Vsinα = 15sin60 and Vcosα = 37.5 

Solve equations 

V = 39.7 or 39.8 

 

B1 

B1 

 

M1 

A1 

 

 (ii) 

25

60sin10

tan =α  M1 

 

 α = 19.1 

251 

A1 

A1√ 

 

[8] 

30/45 

D/V 

10/15 

60 

β 

α

30/45 

10/15 

60 

D/V 

β 

α
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9 (i) 
2

π
=t  B1 

  ∫ += ctktv 2cosd  only M1 

  t2cos2−  A1 

  Uses both limits M1 

  4 m A1 

 

 (ii) tk

t

v

a 2cos

d

d

==  only M1 

  t2cos8  A1 

  7.68 ms
–2

 A1 [8] 

 

 

10 (i) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

=

24

20

OP  B1 

  
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

=

24

7

PL  or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

=

24

7

LP  B1 

  25247
22

=+  M1A1 

  
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

=

t

t

PL

636

823

 oe B1 

 

 (ii) ( ) ( )
222

25636823 =−+− tt  M1 

  Solve 3 term quadratic ( )[ ]0128100
2

=+− tt  M1 

  6 – 2 = 4 hours A1 [8] 
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9 (i) 
1 1

10 2 10 10

2 2

⎛ ⎞
+ = +

⎜ ⎟
⎝ ⎠

i j i j  

 

M1 

A1 

 [2] 

 

M1 for attempt at a correct direction vector 

A1 all correct 

 (ii)

 ( ) ( )4 8 20 20 16 28− + + + = +i j i j i j   

 

M1  

A1 

 [2] 

 

M1 for valid attempt  

A1 all correct 

 

 (iii) ( ) ( )10 10 8 6 2 4+ − + = +i j i j i j   M1  

A1 

 [2] 

M1 for attempt at vector difference  

A1 condone negative 

 (iv) displacement of 

( ) ( )19 34 16 28 3 6+ − + = +i j i j i j

 
  time =1330 hours  

(accept 1.5 hours) 

  at 31 43+i j  

 

Alternative scheme: 

  

( ) ( )

( ) ( )

19 34 8 6

16 28 10 10

t

t

+ + + =

+ + +

i j i j

i j i j

 

  or equivalent 

 

 

M1  

 

A1 

 

A1  

 [3] 

 

 

M1 for displacement and attempt to obtain  

time  

A1 for correct time 

 

A1 for correct position vector  

 

 

M1 for attempt to equate like vectors  

A marks as above 

 

10 (i) mAB = 0.75 

  line AB  )4(75.00 +=− xy  

  mPQ = 

3

4

−  

  line PQ  ( )
4

10 1

3

y x− = − −  

  intersection at C (4, 6) 

    Q (8.5 0) 

 

 

 (ii) AC = 10, CQ = 7.5 

  Area = 37.5 

M1 

A1 

 

M1 

 

A1 

M1 

A1 

√ B1 

 [7] 

 

M1 

A1 

 [2] 

M1 for attempt at mAB and line AB 

 

 

M1 for use of ‘m
1
m

2
 = –1’ and attempt at 

line PQ 

 

M1 for attempt at solving simultaneous 

equations 

Ft on their line PQ 

 

 

M1 for attempt at lengths and area 
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5 (i) Matrix multiplication 

  AB = 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛−

20

8

3

2

1

2

 or BC = 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

39

22

 

  Matrix multiplication 

  
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

59

10

 

M1  
A1 

 

M1 

 

A1 

[4] 

 (ii) 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

4

2

8

3

4

1

 or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

1

5.0

2

75.0

 

  Matrix multiplication 

  
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

−

−

16

4

4

2

4

4

4

1

 or 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

−

−

4

1

1

5.0

1

1

 

B1+B1  
M1 

A1 

 

[4] 

6 34123

d

d
2

−+⎟

⎠

⎞
⎜

⎝

⎛
= xx

x

y

 

 Uses 
1 2

1mm = −  after differentiation 

 Gradient normal 

2

1

−=  

 Finds equation of normal ( )⎟

⎠

⎞
⎜

⎝

⎛
−−=− 2

2

1

8 xy  or 9

2

1

+−= xy  

 (18, 0)
  

 
 (0, 9)

  

 
 Midpoint (9, 4.5)  

 

 Shows midpoint lies on 4y = x + 9 

 
B1  
M1 

 

A1  
DM1  
B1 
 
B1  
B1√ 

 

M1 

[8] 

 

7 (i) 10sin60 or 10cos30 or 5tan60 or 
22

510 −  

  35  or 8.66 

 
 (ii) 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

+

−

t

t

66.812

516

 o.e. 

 

 (iii) Equate x component to 0 

  1512 (when t = 3.2) 

 

 (iv) Substitute t into y component 

  39.7 km 

 
M1 
 
A1 

[2] 

 

M1A1 

[2] 

 

M1 

A1 

[2] 

M1 

A1 

[2] 
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12 EITHER 

 (i) velocity = 12i + 16j 

  position = ( 54i + 16j) + ( 36i + 48j) 

  = 90i + 64j       ANSWER GIVEN 

 

 (ii) (54i + 16j) + (12ti + 16tj) 

 

 (iii) At 16 00,  

  ship has ‘travelled’   (102i + 80j) 

 

  boat needs to do this in 2 hours 

  so velocity of boat (51i + 40j) 

  speed 
22

4051 +  

  = 64.8 

 

 (iv) (51i + 40j) – (12i + 16j) 

 

  = 39i +24j 

 

 (v) 

40

51

tan =α  

  angle = 51.9 

 

M1 

 

A1 

 

M1, A1 

 

 

B1 

 

M1 

  
A1  
B1 

 

 

 

 
M1  
A1 

[10]

 

M1 for  

(3 ×  their velocity ( must in numeric vector 

form)) + (54i + 16j) 

 

M1 for position vector + (their numeric 

velocity vector × time) 

 

B1 for (102i + 80j) 

 

M1 for attempt at velocity of boat and speed 

 

 

 

 

 
B1, allow unsimplified  but must be correct 

 

 

 

 
M1 for use of tan and their velocity vector 
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7 (i) sec
2

4x 

  × 4 

  

 (ii) x + 

  tan4x 

  ÷ 4 

 

 (iii) Correct use of limits  
  

8

1

=k   

M1 

A1 

[2] 

B1 

M1 

A1 

[3] 

M1  
A1 

[2]

One term only 

 

 

 

No additional terms 

isw 

 

Expression must have 2 integrated terms  

in x from (ii). 

Rounds to 0.125.  Accept π

π

125.0or

8

 

8 (i) ( )
⎥
⎦

⎤

⎢
⎣

⎡
=

−

−
=

2

1

28

47

b   

  ( ) 3lg =a        

  lgy = lga + blgx or lgy – 4 = b(lgx –2)   

  or lgy = 3 + 0.5lgx 

  

  a = 1000 or 10
3

 

  y = 1000x
0.5

 or x1000  

 

 (ii) m = 1 

 

 (iii) c = 6 

 

B1 

M1 

 

M1 

 

  
A1 

A1 

[5] 

 
B1 

[1] 

B1 

[1]

Finding gradient 

Finding y intercept 

 

lgy = c + mlgx is sufficient 

9 (i) 

 

 

 

 

 

 

 

 

 

   
 (ii) 

α

40

80

420

420

80

40

α

OR

420

40sin

80

sin

=

α

 

 
α = 7.03 or 7 

Bearing 223  (230 – α)   

 

40sin

420

133sin

=

their

v

  

 

v = 478 

Use time 

v

1000

 

2.09 hours or 2 hours 5minutes  

B1 

 

 

 

 

 

 

M1 

 

A1 

A1  

[4] 
 

 

M1 

 

 
A1 

 

M1 

 
A1 

[4]

Correct triangle 

 

 

 

 

 

 

Use of sine or cosine rule in any triangle 

with some of 80,420, their v and an angle. 

 

 

 
 

 

Use of sine or cosine rule in any triangle 

with 80 or 420 or both. 

 

 

 
v calculated from a triangle 

 
Units required 
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5 (i)                         80          β 

                               80                                           α 

                                               

         α                    320  or  320 

 

                           β 

                                          80 

αsin

80

120sin

320

=

°

 

 

  α = 12.5°  (or β = 47.5°)  
  Bearing = 042.5° or 043° 

B1 

 

 

 

 

 

 

 
M1 

 

 
A1 

 

A1 

 [4]

B1 for correct triangle 

Could be implied by subsequent working. 

 

 

 

 

 

 
M1 for complete method (sine rule and/or 

cosine rule) to find α or β
  

A1 for α (or β )  

 

A1 for bearing
 

 (ii) 

°

=

° 120sin

320

5.47sin

r

v

, 4.272=
r

v  

 

  
°

=

° 5.47sin

450

120sin

or

x

       

 

  Time = 

320

6.528

or

4.272

450

 

  
  = 1.65 

 
M1 

 

 

 
A1 

 

 

 
DM1 

 

 

 

A1 

 [4]

 
M1 for use of complete method (sine rule 

and/or cosine rule) to find 
r

v

 

or x
 

For either v = 272 or x = 529 

  
DM1 for 

velocitytheir

450

 

or their 

320

x

 

6  ( ) ...20156
3324566

xpxpxppxp +++=+  

 (i) 
34

20

2

3

15 pp ×= ,    

 
  p = 2 

  
B1, B1 

M1 

A1 

 [4]

  
B1 for 

4

15p , B1 for 
3

20p
 

M1 for correct attempt to equate 

 (ii) need ( ) ( ) ( )115261
456

ppp +−+  

  
  = – 80  

 

B1 

 

M1 

A1 

[3]

B1 for both 
6

p ,
5

6p  (allow in (i)) 

M1 for attempt using 3 terms for 

2

1

1 ⎟

⎠

⎞
⎜

⎝

⎛
−

x

and 

identifying and adding at least two terms 

independent of x 


