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Question Answer Marks AOs  Guidance 

1   EITHER 
3 2f (2) 3 2 8 2 3 2 2 24 32 6 2 0= × − × + × + = − + + =  

 
Therefore by the factor theorem ( )2x −  is a factor 

 
M1 
A1 

 
E1 
[3] 

 
1.1a 
1.1b 

 
2.2a 

AG 
Function notation need not be used 
Zero must be seen 
 
Reason required 

 

   OR 
2f ( ) ( 2)(3 2 1)x x x x= − − −  

 
 
No remainder so ( )2x −  is a factor 

 
M1 

 
A1 
E1 
[3] 

  
Using algebraic division as far as 

23x   
Correct quotient 
Reason required 

 

2   When 0x =  0 3e 5 0 1 0− × = >  
When 1x =  1 3e 5 1 e 5 0− × = − <  
So [as the function is continuous and there is a 
change of sign] there is a root between 0 and 1 
 

M1 
 

E1 
[2] 

1.1a 
 

2.2a 

Attempting to evaluate the function 
at both values 
Conclusion from correct values 

 

3   ( )21 tan 2 tan 4θ θ+ + =   

( )( )

2tan 2 tan 3 0
tan 1 tan 3 0

θ θ
θ θ
+ − =

− + =
 

When tan 1,   45 ,  225θ θ= = ° °   
When tan 3,   108.4 ,  288.4θ θ= − = ° °  

 
M1 

 
M1 

 
A1 
A1 
[4] 

 
3.1a 

 
1.1a 

 
1.1b 
1.1b 

DR 
Using appropriate trig identity 
 
Showing algebraic method for 
solving their quadratic 
Any two correct values for θ   
All correct values for θ and no 
extras in the interval. Ignore values 
outside the required interval. 

 
Must attempt to reach an 
equation with only one trig 
function eg 

4 220cos 12cos 1 0θ θ− + =   
Or ( )5 sin 2 63.4 1θ − ° =   

4 (i)  2 2

2

2

1.2 2 1.8

v u as

a

= +

= × ×
  

0.4a =  m s-2   

 
M1 

 
A1 
[2] 

 
3.3 

 
1.1b 

 
Using suitable suvat equation(s) 
leading to value for a 
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 (ii)  19 2.8F a− =   

20.12F =  (20.1 N to 3sf)  
M1 

 
A1 
[2] 

3.3 
 

1.1b 

Using Newton’s second law. All 
terms present. 
Allow 20 N FT their a 

 

5 (i)  
( ) ( )d 12 2 2 2 6

d
t t

t
= = − × + −

rv i j  
M1 

 
A1 
[2] 

1.1a 
 

2.5 

Attempt to differentiate at least one 
coefficient 
Must use vector notation 

 

 (ii)  When 3t =  both components of velocity are zero,  
 
 
so the particle is stationary at 3t = . 

M1 
 
 

E1 
[2] 

3.1a 
 
 

2.2a 
 

Equating at least one component of 
their vector velocity to zero 
 
Must be argued from two zero 
components 

Do not allow M1 for solving  
12 4 2 6t t− = −  unless at 
least one zero subsequently 
established 


