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250

60sin

80

sin

=

α

 

  α = 16.1 

  β = 104 

 

  βcos25080225080
222

×××−+=v  or ⎟

⎠

⎞
⎜

⎝

⎛
==

αβ sin

80

60sin

250

sin

v

 

  v = 280(.2…) 

  

v

t

500

=  

  1 hour 47 minutes or 107 mins 

 

 

 

 

 

 

 

 

M1 

 

A1 

A1√ 

 

DM1 

 

A1  
DM1  
A1 

[7] 

10 (i) 

5

1

=
AB

m  

  Use m
1
m

2
 = –1 in equation for BC [y – 5 = –5(x – 6) or 5x + y = 35] 

  C (7,0) 

  Use m
CD
 = m

AB
 and point C in equation of line 

  CD: y(–0) = 

5

1

(x – 7) or x – 5y = 7 

 

B1 
 
M1 

A1 

M1  
A1 

 (ii) At D x = 1 

  At D y = –1.2 

  Method for area not involving measuring 

  28.6 

M1 

A1 

M1 

A1 

[9] 

11 (i) tan x = 0.6 

  31(.0) or 30.96(…) 

  211 (= 31 + 180) 

B1 

B1 

B1√ 

 (ii) Use cos
2

 y = 1 – sin
2

 y 

  2sin
2

 y + sin y – 1 = 0 

  Solve 3 term quadratic for sin y 

  30 and 150 

  270 

M1 

A1 

M1 

A1 

B1 

 (iii) cos z = 0.3 

  1.27 

  5.02 or 5.01  (= 2π – 1.27) 

B1 

B1 

B1√ 

[11] 

OR 
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7 Grad of AB = –2, perp grad = 
1

2

 

 Eqn of perp ( )
1

15 2

2

y x− = +  

  C(0, 16) 

 

 Area = 
1

125 5

2

 

 = 12.5 

 (or ( )

2 3 0 21 1

38 13

15 5 16 152 2

− −

= − ) 

B1M1 

 

M1 

 

A1 

 

 

M1 

A1 

[6] 

B1 for grad AB 

M1 use of 
1 2

1mm = −  

M1 for correct attempt to find the equation 

of AC and hence to find C 

 

 

 

M1 for a valid method to find area 

8 (a) AB, AC 

 

 (b) Either: Y = X
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

+−

+−

637

6312

yx

yx

 

  
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

+−

+−

=
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

482471

361852

4

32

yx

yx

yx

yx

 

  leading to y = 12 and x = 4 

 

  Or  

  
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

−

− 23

45

1210

1

Y = 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

+−

+−

637

6312

yx

yx

 

  
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

+−

+−

=
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−−

−

−

637

6312

4

6

2

1

yx

yx

yx

yx

 

  leading to y = 12 and x = 4 

 

B2,1,0 

 

 

M1 

 

M1A1 

M1 

A1A1 

 

 

B1 

B1 

  

M1 

M1 

A1A1 

[8] 

–1 each one incorrect or extra 

 

 

M1 for pre-multiplying by X 

M1 for multiplication of matrices 

A1 for correct product 

M1 for equating like elements 

 

 

 

B1 for determinant for inverse  

B1 for ‘matrix part’ of inverse 

 

M1 for multiplication of matrices 

M1 for equating like elements 

 

9 (i) 5 

 

 (ii) 20sin 4a t= −  

  sin 4 0.5t = −  

   
7π

24

t =   ( allow 0.916) 

 

 (iii) 
5

sin 4 ( )

4

s t c= +  

  When t = 5, s = 1.14 

B1 

 

M1A1 

DM1 

A1 

 

 

M1A1 

DM1 

A1 

[9] 

 

 

M1 for attempt to differentiate 

DM1 for attempt to solve for 4t 

 

 

 

 

M1 for attempt to integrate 

DM1 for substitution of  t in radians 
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4 (a) Expresses with common denominator  M1 

  
2

2sin

cos

x

x

  A1 

  
sin 1

2

cos cos

x

x x

=2 tan secx x   or   
1

2 tan

cos

x

x

= 2 tan secx x  A1 ag 

 

 

 (b) 
2

cos 1x p= −  B1 

  
1

cosec2

sin 2

x

x

=  B1 

  
2

1

2 1p p−

 B1 [6] 

 

 

5 (i)  Uses product rule M1 

  2 15

2 15

x

x

x

+ +

+

 A1 

  
( )

( )

3 5

3

2 15

x

k

x

+

⇒ =

+

 A1 

 

 (ii) 

1

2 15x x

k

+  M1 

  Uses limits on 2 15Cx x +  M1 

  
34

3

   A1 [6] 

 

 

6 Eliminates y (or x) M1 

 
2

3 10 0x x+ − =  (or 
2

27 72 0y y+ + = ) oe A1 

 

 Factorises 3 term quadratic or solves using formula M1 

 5 and 2x = −  (or 24 and -3y = − ) A1 

 24 and -3y = −  (or 5 and 2x = − ) A1√ 

 

 Uses Pythagoras M1 

 22.1 or 490  or 7 10  A1 [7] 
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1 

1

sin cos

cos sin

θ θ

θ θ

+

  

 

M1 

 

 

M1 for adding fractions in terms of 

sin/cos/tan/cot correctly 

 
2 2

sin cos

sin cos

θ θ

θ θ

=

+

 M1 M1 for use of correct identity 

 sin cosθ θ=  A1 

[3] 

A1 for correct solution only 

 OR 

 
2 2

tan cot

 or 

tan 1 cot 1

θ θ

θ θ+ +

 

 

M1 

 

M1 for adding fractions in terms of tan/cot 

correctly 

 =
2 2

tan cot

 or 

sec cosec

θ θ

θ θ

 M1 M1 for use of correct identity 

 sin cosθ θ=  A1 A1 for correct solution only 

2 ( )
2

2

2 1 29y y+ + =  

 (or 
2

5 2 115 0x x− − = ) 

M1 M1 for attempt to get an equation in terms 

of one variable only 

 leading to 
2

5 4 28 0y y+ − =  DM1 DM1 for obtaining a 3 term quadratic 

equation 

 (or  

2

2
1

29

2

x

x

−⎛ ⎞
+ =
⎜ ⎟
⎝ ⎠

) 

 

DM1 

 

DM1 for attempt to solve quadratic 

equation 

 

23 14

,

5 5

x y= − = −   and  A1 A1 for  a pair of values  

 5, 2x y= =  

 

 (5, 2) spotted gets B1 

A1 

 

[5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5)

6)

7)  
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5 (i) lg p
3

 + lg q = 10a or 
  lg p – lg q

2

 = a 

  3lg p + lg q = 10a 

  lg p – 2lg q = a 

  lg p = 3lg q 

leading to log p = 3a and 

   log q = a 

M1 

 

A1 

A1 

 

M1 

 

A1 

 

M1 for attempt to simplify logs as shown 

 

A1 for each of any 2 correct 

 

 

M1 for attempt to solve simultaneous 

equations 

A1 for both 

 (ii) 

3

1

log

log

=

p

q

 √B1 

[6] 

ft on their log p and log q, both need to be 

simple functions of a 

6 (i) 

2

cos2

2

sin3

d

d xx

x

y

+−=  
M1 

A1, A1 

M1 for attempt to differentiate 

A1 for each correct term 

  When 0

d

d

=

x

y

,

3

2

2

tan =

x

 M1 M1 for their 0

d

d

=

x

y

 

  x = 1.18 A1 A1 correct solution only 

 (ii) 

2

sin

2

cos

2

3

d

d

2

2

xx

x

y

−−=  M1 M1 for a valid method – needs to be seen, 

  When x = 1.18 
2

2

d

d

x

y

 is –ve (–1.8) 

  Maximum 

 

A1 

[7] 

 

7 B (6, 4) B1  

 grad AM = 

5

1

 x grad BC = –5 M1 M1 for attempt at gradient of BC 

 BC equation: y – 4 = –5(x – 6) M1 

A1 

M1 for attempt at straight line equation 

A1 for correct equation in any form 

 When y = 0, x = 6.8 √B1 Ft on their BC equation 

 Area = 20.8 M1,A1 

[7] 

M1 for a correct method for area of 

triangle 
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10 (a) (i) f ' (x) = –(2 + x)
–2

 

 

   f '' (x) = 2(2 + x)
–3

 

 

  (ii) 

x

y

+

=

2

1

,   2

1

−=

y

x    

   f
–1

 (x) = 

x

1

 – 2 or 

x

x21−

 

 

  (iii) f 2 (x) =

⎟
⎟

⎟

⎟

⎠

⎞

⎜
⎜

⎜

⎜

⎝

⎛

+

+

x2

1

2

1

=

x

x

25

2

+

+

 

   Equating to – 1 leads to 

3

7

−=x or –2.33 

 

 

 (b) (i) gh (x) or gh 

 

  (ii) kg (x) or kg 

B1 

 

B1 

 
M1  
A1 

 

  
M1  
DM1  
A1 

 

 
B1 

 

B1 

[9]

First B1 may be implied by a correct answer 

for f '' (x) 

If done by quotient rule, allow unsimplified 

 

 

M1 for a valid attempt at the inverse  
A1 must be in correct form, allow y = … 

 

  
M1 for correct attempt at f 2 (x) 
 

DM1 for attempt at solution of f 2 (x) = –1 

A1 for 

3

7

−=x  or equivalent 

  
B1 for either form 

 

B1 for either form 

11 (i) P (3, 1) 

  Grad 

12

18

=AB  

  ⊥  grad 

3

2

−  

  PQ: y – 1 = – )3(

3

2

−x  (2x + 3y = 9) 

 

 (ii) Q (–15, 13) 

 

 (iii) Area = 
22

1218

2

1

+

22

128 +  

  or Area = 

1

3

13

15

13

11

1

3

2

1 −

 

  or Area = 1226

2

1

××  

   = 156 

B1, B1 

 
B1  
B1  
B1 

  
M1 

A1 

 
M1 

 

 

 

  
A1 

[9]

B1 for each coordinate 

 

B1 for gradient of AB  
B1 for perpendicular gradient  
B1 on their perp gradient and their point P 

Must be y = …  
M1 for use of y = 13 and their PQ equation. 

A1 for both coordinates (can be implied) 

M1 for a valid attempt at area PBPQ××

2

1

 

 
Matrix method using their coordinates 

correctly 

××QB

2

1

vertical perp height 
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8 (i) OAOBAB −=  M1 

  9i + 45j A1 

 (ii) ABOAOC

3

1

+=  M1 

  OC  = 5i + 12j A1 

  
22

125 +−OC  M1 

  13 A1 

 (iii) 

3

2

=OD (2i – 3j) 

  

3

4

i – 2j 

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

=

λ

λ

3

2

OD and solve 

11

42

25

312

=

−

+

λ

λ

 

3

4

i – 2j 

 

M1 

  
A1 

[8] 

9 Rearrange to form quadratic equation 

 0592
2

=−− tt  

 Solve 3 term quadratic for v = 0 

 t = 5 

 

 

( )
2

1

6

2

d

d

+

−=

tt

v

 

 

6

11

 

M1 

A1 

M1 

A1 

 

 

M1 

A1 

 

A1 

[7] 

10 

2

1

=
CB

m  B1 

 (AD) ( )11

2

1

4 −=− xy  or 32 =− yx  M1 A1 

 Uses 1
21

−=mm  M1 

 (CD) ( )322 +−=− xy  or 42 −=+ yx  A1 

 Solves equation AD with equation CD 

 D(–1, –2) 

 

 Completely correct method for area 

 55 

M1 

A1 

 

M1 

A1 

[9] 


