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 Question  Answer Marks AO Guidance 

6   DR 
2tan 3 2 tanx x− =   

 

M1^ 

 

3.1a 

 

Multiplying through by tan 𝑥  

   2tan 2 tan 3 0x x− − =  M1^ 1.1 Get all 3 terms of quadratic on one side and zero on the other 

   ( )( )tan 3 tan 1 0x x− + =   

 
tan 3 , tan 1x x= = −   

M1* 1.1 Solve 3 term quadratic to get both values of tan 𝑥 
Must see either use of the formula, factorisation or completing the 
square. Allow 1 error in method 
Condone missing ‘= 0’ 

   71.6°, 251.6°, 135°, 315° A1^ 

A1* 

1.1 

1.1 

A1^ for any two roots correct (dep. on M2^) 
A1* for all roots with no additional solutions (dep. on M1*) 
Accept 72 and 252 

   Alternative solution    

   sin cos
3 2

cos sin

x x

x x
− =   

M1^ 3.1a 
Use of 

sin
tan

cos

x
x

x
=   

   2 2sin 2sin cos 3cos 0x x x x− − =   M1^ 1.1 Get all 3 terms on one side and zero on the other 

   ( )( )sin 3cos sin cos 0x x x x− + =   

tan 3 , tan 1x x= = −   

M1* 1.1 Factorise to get both values of tan 𝑥 
Must see factorisation. Allow 1 error in method 
Condone missing =0 

   71.6°, 251.6°, 135°, 315° A1^ 

A1* 

1.1 

1.1 

A1^ for any two roots correct (dep. on M2^) 
A1* for all roots with no additional solutions (dep. on M1*) 

Accept 72 and 252 

    [5]   
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The second method is where they try to combine all three fractions. The M1 is given attempting to find a numerator of (3 + 2)(2 + 3) + (2 +1)(2 + 3) + (2 + 1)(3 + 

2)  all multiplied out to 36+43+52+7 and a denominator of (2 +1) (3 + 2)(2 + 3) multiplied out to 36+43+32+22+7.  

The A1 is for getting the correct fraction 
36+43+52 +7

36+43+52 +7
 before cancelling and getting the answer 1. 

 
Q5. This is another DR question. There are 4 marks to get to the integrated expression and 2 marks for finding and checking the value of c. 

The first M1 is for du = dx or equivalent (e.g du/dx =1)  

The second M1 is for forming the integral.  We will allow the absence of du for this mark but sight of dx loses the mark.  

The third M1 is for attempting to integrate their expression and we must see either a ln u term OR a power of u term.   

The A1 is for the correct answer (allow unsimplified terms e.g. ln(c+4+1)) and is dependent on the three M marks.  Condone missing brackets for e.g. ln c+4 if recovered. 
 

The next M1 is for setting up an equation to find c using either their ln fraction = 3 OR their other fraction(s) = 
−1

3
 which may be unsimplified).  

The final A1 is for correctly finding c =1 AND checking their solution in the other equation or solving the other equation to  also get c=1. 
 

Candidates may do it using a different integration method (e.g. integration by parts).  Although this is a valid method of integration it is not what the question asks for – 

‘Using the substitution…’ so this is penalized. The first three M marks are lost. Give SC1 for the correct integral answer and the final M1A1 are still available.  

 

Q6. This is another DR question. There are 2 solutions provided. 

The first method involves multiplying through by tan x (M1) and the second method involves replacing tan x with sin x/cos x and cot x with cos x/sin x (M1). Both 
methods then involve getting an equation with 3 terms on one side and zero on the other (M1) and solving their 3-term equation AND get both values of tan x (M1). A 

correctly solved equation implies any missing M marks.  They must solve the equation by a valid method (factorisation, formula or completing the square) to get the M1 

here.  

 

The A marks are for giving the angles – A1 for any two correct (subject to at least M2) and A2 for all the roots with no additional solutions (subject to M3).  
 

It might be quite common to give M1 M1 M0 A1 A0 because they fail to solve the equation and just write down answers. Note we are allowing 72/ 252 and also over 

specified answers.  e.g. 71.565/ 251.565. 

 

Q7. The first M1 can be awarded for using sin 8θ = 2sin  4θcos 4θ or for using cos 8θ = 1 – 2 sin2 4θ (or equivalent form) or for using tan 4θ = sin 4θ / cos 4θ. The mark is 

not available for just writing the formula down.   
The second M1 is for using another one.  

The final A1 is for using the third one and completing the solution to show it equals 1. (We saw an incorrect factorisation of sin 8θ = 4sin 2θ = 4 x 2sin θcos θ which 

qualifies for SC1.  A similar approach can be used for cos8θ but the SC1 can only be awarded once). 

 

Some candidates are using small angle approximations which does lead to an answer of 1, but is the incorrect method, so scores M0M0A0. 




