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Question   Answer Marks AO Guidance  

8 (a)  x < 0 B1 2.2a Correct inequality B0 for x ≤ 0 

Could use interval notation ie (– ∞, 0) 

Condone an incorrect attempt at set 

notation, as long as intention is clear 

    [1]    

8 (b) (i) max value is 19                                            

(from n = – 9) 

B1 1.1 State correct value, and no 

other 

Value of n not required, but B0 if 19 comes 

from a clearly incorrect n 

B0 if additional solution 

B0 for n ≤ 19 

    [1]    

8 (b) (ii) min value is 1                                   

(from n = 0 and/or 1) 

B1 1.1 State correct value, and no 

other 

Value of n not required, but B0 if 1 comes 

from a clearly incorrect n 

B0 if additional solution 

B0 for n ≥ 1 

    [1]    

8 (c) (i) 1
2

1 2 3x x− = −  

x = 4
3

  

B1 1.1 Obtain x = 4
3

 oe  

   1
2

1 2 3x x− = − +  M1 1.1 Attempt to solve equation 

with all signs reversed on 

one side of the equation, or 

square both sides and 

attempt to solve 

M0 for eg 1
2

1 2 3x x− = − −  

 

   x = 8
5
 A1 1.1 Obtain x = 8

5
 oe Maximum of 2 marks if additional  

solutions 

    [3]    
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   Alternative method      

   ( ) ( )
2 21

2
1 2 3x x− = −  

2 21
4

1 4 12 9x x x x− + = − +  

215 44 32 0x x− + =  

( )( )3 4 5 8 0x x− − =  

M1  Square both sides to obtain 

two 3 term quadratics, and 

attempt to solve  

Possibly BC 

   x = 4
3

 A1  Obtain x = 4
3

  

   x = 8
5
 A1  Obtain x = 8

5
 Maximum of 2 marks if additional solutions 

8 (c) (ii) x = 8
5
only, as 4 1

3 3
2 3 − = − but 

modulus cannot be equal to a 

negative value, so not a valid 

solution 

 

OR 

 

Sketch graphs of both functions 

and identify x = 8
5
 as the single 

point of intersection  

 

OR 

 

State that the gradient of the 

straight line is greater than the 

gradient of the (positive part) of 

the modulus graph so will only be 

one point of intersection, namely x 

= 8
5
 

B1 2.3 State x = 8
5
, with reason as to 

why other solution is not 

valid  

 

 

 

 

The gradient of  y = 2x – 3 

must be clearly greater than 

the gradient of    y = 1
2

1x −  

 

 

Both values of x must be correct ie no FT 

 

 

 

 

 

 

Correct sketch, but no scale needed (ISW 

any incorrect intercepts), but intercept of the 

lines must be to the left of the minimum 

point   
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    [1]    

Question   Answer Marks AO Guidance  

9 (a) (i) 0.8 m B1 3.4 State 0.8 m, units required Units may be given as m or metres 

Could be 4
5
m 

Could be 80 cm 

    [1]    

9 (a) (ii) cos(30t – 60) = – 1 

30t – 60 = 180 

M1 3.4 Identify that minimum 

occurs when cos(30t – 60) is 

– 1, so need 30t – 60 = 180 

M1 does not require attempt at solution for t 

No FT on an incorrect d being used from 

the previous part eg d = 2.45 from using t = 

0 

   t = 8 (hours) A1 3.4 No units needed, as value of 

t is requested 

Condone 0800 or 8am 

Ignore additional values of t that are greater 

than 8, but A0 for a smaller positive value 

of t also given 

    [2]    

9 (b)  1.9 + 1.1cos(30t – 60) = 1 

cos(30t – 60) = – 0.8181… 

30t – 60 = 144.903 

M1 3.3 Equate model to 1, rearrange 

and use cos-1 

As far as 30t – 60 = k, using correct order of 

operations 

Allow M1 if working in radians (gives 30t – 

60 = 2.529) 

   30t = 204.90 

t = 6.830… 

A1 1.1 Obtain correct first value of t Implied by first time of 0650 with no errors 

seen 

3sf or better 

Ignore inequality signs if used 

   30t – 60 = 215.097, 504.903, 

575.097 

30t = 275.097, 564.903, 635.097 

t = 9.169…, 18.830…, 21.169… 

M1 3.4 Attempt all further values of 

t within 0 < t < 24 

Using a valid method 

M0 if using radians 

Values of t could also be found using the 

symmetry of the curve eg 8 + (8 – 6.83) = 

9.17 




