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Question Answer Marks Guidance 

1 Use of b2 – 4ac *M1  

 Obtain 
2 20 64− +k k  A1  

 Attempt solution of quadratic equation or inequality DM1 Solve quadratic using suitable method. E.g., 

factorisation, quadratic formula, completing the 

square. 

 Obtain 4, 16 k k  or clear equivalent B1 B0 for use of ⩽ and/or ⩾. 

  4  

    

Question Answer Marks Guidance 

2(a) 
State or imply that second and fifth terms are cosa  and 

4cos a  or r3 = 
1

64
 

B1 Condone poor notation. 

 Attempt solution of equation of form 
3cos   = k as far as cos θ =… , where 0 1 k  M1 Must come from division. 

 Obtain cos 0.25, =  and hence 1.32 = only A1 Allow greater accuracy 1.318116… 

A0 for 75.5o. 

  3  

2(b) Attempt to find a using their θ and substitute in correct formula for sum to infinity M1 Using exact or approximate value for r. 
1   1r−    

 Obtain 32=a  and use exact value of r to obtain 128
3

  A1 Or exact equivalent. 

  2  

1
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Question Answer Marks Guidance 

5(a) 
Use 

4
4

4

sin
tan

cos





=  or 4tan θ – 1 = 

2

2

sin
  1

cos





 
+ 

 
+ 

2

2

sin
1

cos





 
− 

 
  

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

− −
 or 

2 2 2 2

4

(s c )(s c )

c

+ −
 etc. 

 
Confirm result 

2

4

1 2cos

cos





−
 

A1 AG – necessary detail needed. 

WWW 

 Alternative Method for Question 5(a) 

 2

4

1 2cos

cos





−
 + 

4

4

cos

cos




 – 1 

B1  

 ( )
2

2

4

1  cos

cos





−
 – 1 

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 

2

4

1 2cos

cos





−
 

A1 AG – necessary detail needed. 

  3  

2
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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  

3
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Question Answer Marks Guidance 

6(a) State f ( ) 3−x   or 3−y   or clear equivalent B1 Must be ⩾ rather than >. 

Allow ⩾ –3 but not x ⩾ –3. 

  1  

6(b) Attempt to arrange to ...=x  in terms of y or equivalent M1 Or in terms of x already.  
Sign errors only. 

 Obtain 3 12− + +x  A1 Now in terms of x. 

A0 for   in final answer. 

Condone y = … 

  2  

6(c) Attempt expression for gf ( )x  *M1 Expect 2((x + 3)2 – 12) – 5. 

Sign errors only. 

 Obtain 
22( 3) 29 69+ − =x   A1 OE 

E.g. 2x2 + 12x – 80 [= 0]. 

 Attempt solution of quadratic equation to find at least one value of x DM1 No method needed. 

 Obtain 4=x  only A1  

 Alternative Method for Question 6(c) 

 Attempt solution of g( ) 69=x  or evaluation of 
1g (69)−

 *M1 Incorrect order of 1f −  and then 

1g−
 scores *M0. 

 Obtain 37 A1  

 Attempt solution of f ( ) 37x their=  or evaluation of 
1f ( 37)their−

  DM1  

 Obtain 4=x  only A1  

  4  

4
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7(a) Obtain correct 2 21 2 1 2
2 3 2 3

π sin π r r −  M1   

 20.614r  A1 AG  

Greater accuracy is 
20.61418... .r  

  2  

7(b)(i) 
Obtain 

d

d

A

r

 
 
 

 = 1.228r 
B1 Or greater accuracy 

 
Use 

d d d

d d d
= 

A A r

t r t
, or equivalent, with 20=r  

M1 
‘their’ 

d

d

A

r
 × 0.4 with r = 20 

 Obtain 9.8 A1 AWRT 

  3  

7(b)(ii) State or imply 
2
3

πr  for length of arc AB B1 
Could be implied by 

d

d

l


 = 

2π
.

3
  

 Differentiate and apply correct use of chain rule M1  

 Obtain 0.84 A1 AWRT 

  3  
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10(a) Attempt to substitute for x or y to produce quadratic equation in one variable *M1 Allow unsimplified. 

 Obtain 25 40 75 0− + =x x  or 
25 20 0− =y   A1 Or similarly simplified equivalent. 

 Find two values of one variable B1  

 Obtain coordinates (3, 2)  and (5, 2)−  B1  

  4  

10(b) Obtain centre (0, 2)−  [and radius 5] B1  

 Attempt area of ABC using mid-point of AB or 1
2

base height    M1 OE 

Use of correct formula for area of a triangle. 

 Obtain 1
2

20 20  or 1
2

5 4   (or equivalent) and hence 10 A1  

  3  

5


