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Question Answer Marks Guidance 

5(a) 
Use 

4
4

4
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
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
=  or 4tan θ – 1 = 
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− 

 
  

B1 Candidates can work from LHS to RHS or RHS 

to LHS for full marks. If working on both sides 

simultaneously, maximum of B1 M1 only if a 
common correct expression is reached. 

 Attempt to express 4tan 1 − as a single fraction in terms of cos  only M1 
Using 

2 2 4

4

(1 c ) c

c

− −
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2 2 2 2
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Confirm result 
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A1 AG – necessary detail needed. 

WWW 

 Alternative Method for Question 5(a) 
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B1  
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−
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M1  

 Confirm result 4tan θ – 1 A1 AG – necessary detail needed. 

 Alternative Method 2 for Question 5(a) 

 4tan   = 4sec   – 2 2sec   + 1 B1  

 4tan 1 − = 
4

1

cos 
 – 

2

2

cos 
 

M1  

 

 
Confirm result 
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
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A1 AG – necessary detail needed. 

  3  
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Question Answer Marks Guidance 

5(b) Use identity to form equation using cos  only *M1 
Expect 

2

2

1 2cos

cos





−
 = 7 OE  

Allow unsimplified. 

 Obtain 29cos 1 =  or similarly simplified equivalent A1 Condone 2cos   (1 – 9
2cos )  = 0 

Could be implied by one correct solution 

 Solve equation of form 
2cos θ k=  to obtain at least one solution DM1 Provided 0 1.k   

 Obtain 70.5 and 109.5 A1 Or greater accuracy 70.528…, 109.471…, and 

no others between 0 and 180. 

SC B1 for 1.23c and 1.91c only. 

A0 if 2cos  (1 – 9
2cos )  = 0 is used. 

  4  
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Question Answer Marks Guidance 

6(a)  B2, 1, 0 B2 Fully correct curve, including 2,  5  and 1 −

clearly labelled or implied on the y-axis and the curve 

horizontal only at ( )1
2

π,  5  and ( )3
2

π,  1−

(approximately). 
Condone the x-axis intercepts and the stationary 

points not being in exactly the correct positions and 

y-axis not to scale. 

B1 for one full cycle from 0 to 2π  starting on the 

positive y-axis and initially increasing.  

Note: Starting at the origin or finishing at (2π,  0)

scores B0. 

  2  

6(b)(i) 1  B1 Ignore any working out seen or graphs drawn. 

  1  

6(b)(ii) 3  B1  

  1  

2
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6(c) ( )23sin 2 5 1 sin 1+ = − −x x  M1* For replacing 
2 2cos  with 1  sin .x x−  

  25sin 3sin 2     0+ − =x x   DM1 For simplifying to a 3-term quadratic. The terms 

don’t all need to be on the same side.  

Condone sign errors only. 

Candidates who miss out the ‘ 1− ’ can score the 

M1DM1 only. 

 sin 0.4  and   1= −x   A1  

 3
2

0.41,  2.73,    πx =  AWRT  

or 0.13π,  0.87π,  1.5π   

or 
59 391 3

π,   π,  π
450 450 2

  

A2, 1, 0 A2 for three correct values and no others in the range 
0 2π.x  

A1 for 2 correct values.  

Ignore   symbol if seen with answers.  

Ignore answers outside the domain. 

Allow 4.71 or equivalent fractions instead of  
3
2
  π  

SC A1 for 23.6  , 156.4  AWRT and 270   or 3
2
  π  

only. 

SC A1 for 0.4,  2.7 and 4.7 or 
3
2
  π  only. 

  5  
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Question Answer Marks Guidance 

1   ( )( )26sin sin 2  0           2sin 1 3sin 2 0   − − =   + − =     M1 For expressing as a 3-term quadratic.  

Terms need not all be on the same side. 

 1
sin  

2
 = −  or 

2
sin

3
 =  

A1 For both.  

Allow AWRT 0.667. 

 150  ,   30 ,  41.8 ,  138.2   = −  −     A1 A1 AWRT 

A1 for any correct angle from a correct value of 

sin ,  A1 for all 4 and no others in the interval 

180 180−    .  

SC B1 for 
5π

6

−
, 

π

6

−
 , 0.730c, 2.41c if use of 

radians is clear. 

  4  

3
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5(a) [Greatest] 7, [least] −1 B1B1 B2 for answers of 1−  and 7  only. B1 for one correct value. 

Ignore incorrect identification/inequality. 

  2  

5(b) 

 

B2,1,0 Ignore any graph outside domain ( ) 0, 2π .  

B1 for two complete cycles, one from 0 to approximately 

π  and the other finishing at approximately 2π.  Starting at 

their greatest value and initially decreasing.  

Condone straight lines and minimum above the x-axis or 

joining points with straight lines. 

 

B2 for correct curve; condone any incorrect x-axis 

intercepts. Graph must start to level off at both 0 and 2π.  

Ignore any y-labels, but the curve should be more above 

the x-axis than below. 

  2  

5(c) 3 [solutions]  B1 Ignore any graphs drawn 

  1  

−π/2 π/2 π 3π/2 2π

−2

−1

1

2

3

4

5

6

7

8

x

y

4
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7(a) 
For appropriate use of 

sin
tan

cos





=  or tan cos sin  =  at least once 

M1 The first two marks can be applied in the reverse order 

but as soon as an error occurs, no further marks are 

awarded. Candidates can work from LHS to RHS or RHS 

to LHS for full marks. If they work on both sides 

simultaneously, maximum of M1M1 only if a common 

correct expression is reached. Condone missing brackets. 

If the numerator and denominator are worked on 

separately, they need to be brought together for the second 

mark. 

 For appropriate use of 
2 2sin cos 1 + =  or 

2 21 tan sec + =  M1 

 Fully correct proof A1 WWW  

Condone missing brackets if recovered. 

  3  

7(b) 2

2

tan 7 5
     tan (tan 7) 5(tan 3)

tantan 3


  



+
=  + = −

−
  

*B1 OE 

Using part (a) and eliminating fractions. 

   24tan 7tan 15 0 − − =   ( 4 ( )tan 5) tan 3 0 + − =  DM1 Factorising or other accepted method for solving their  

3-term quadratic in tan .   

Condone errors made in forming 3-term quadratic. 

 tan 1.25  = −  and tan 3 =   B1 OE 

Independent of factorisation of the quadratic. And no extra 

solutions.  

Allow e.g.  x =  provided tanx =  is seen.  

Can be implied by a correct final answer. 

 71.6  and  128.7   =  =    B1 AWRT 

No others in range 0    180 .  Ignore any answers 

outside this range.  

Maximum 3/4 if incorrect factorisation or formula. 

  4  

5


