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Q12.  
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Q14.  

 
 
  



Q15. (a) 

Markscheme 

78                            A1 
  
[1 mark] 

  

Markscheme 

65                            A1 
  
[1 mark] 

  

Markscheme 

EITHER 
(period =) 16   (could be seen on sketch)                            (M1) 
𝑏 = !"

#$
  OR  𝑏 = %$&∘

#$
 

(𝑏 =)	0.393		 /0.392699… ,	"
'
3  OR  (𝑏 =)	22.5∘                            A1 

 
OR 
143 = 65 sin(4𝑏) + 78                            (M1) 
(sin(4𝑏) = 1) 
(4𝑏 = "

!
  OR  4𝑏 = 90∘) 

(𝑏 =)	0.393		 /0.392699… ,	"
'
3  OR  (𝑏 =)	22.5∘                            A1 

  
[2 marks] 

  

Markscheme 

13                           A1 
 
Note: Apply follow through marking only if their final answer is positive. 
  
[1 mark] 

  

Markscheme 

(𝑏 =)	0.196		 /0.196349… ,	 "
#$
3  OR  (𝑏 =) 11.3∘		(11.25∘)                          

 A1 
  
[1 mark]  
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Q19. 

 

 



 
 
  



Q20.  
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Q22.  

Markscheme 

%$&
#!

          M1 = 30          AG 
Note: Award M0 for use of given value, 30. 
[1 mark] 

  

(b) 

Markscheme 

substitution of 𝑡 = 5 into model (−2.5 cos (30 × 5) + 4.5)          (M1) 
ℎ(5) = 6.67 (6.66506. . . )          A1 
Note: Award M1A0 for 2.75187. .. (radian answer). 
[2 marks] 

  

(c) (c.i) 

Markscheme 

2.5 (𝑚)          A1 
Note: Award A0 for −2.5 (𝑚) 
[1 mark] 

  

(c.ii) 

Markscheme 

ℎ(𝑡) = 4.5          A1A1 
Note: Award A1 for an equation of a horizontal line ℎ = constant ( 
accept 𝑦 = constant), A1 for that constant being 4.5. Second A1 is 
dependent on first A1. Do not award A0A1. 
[2 marks] 

  

(d) 

Markscheme 

attempt at finding point of intersection between ℎ(𝑡) = 2.65 and the 
curve.          (M1) 13.4 (13.4089. . . )          (A1) 
13: 25 (1: 25	𝑝.𝑚. )          A1 
Note: Award M1A1A1FT for consistent use of 
radians 12.1720. . . 	12: 10, 	0: 10	𝑝.𝑚. 



Award at most M1A0A0 if the student works in the first cycle (𝑡 =
1.40895. . . ) 
[3 marks] 

  

(e) 

Markscheme 

22.5910. . . −13.4089. . . −0.5          (A1)(M1)(M1) 
Note: Award A1 for 22.5910. .. seen, M1 for subtracting their two times 
for harbour, M1 for subtracting 0.5 from their answer at any stage of the 
work. 
8.68 (hours) (8.68209. . . ) (hours)          A1 
[4 marks] 
 
 
Note: Award at most A0M0M1A0 for consistent use of radians. There is 
no 15 minute window for the ship to reach nor return from the fishing 
site. 

  

Q23. (a.i) 

Markscheme 

maximum ℎ = 130 metres             A1 
  
[1 mark] 

  

Markscheme 

minimum ℎ = 50 metres             A1 
  
[1 mark] 

  

(b.i) 

Markscheme 

(60 ÷ 12 =)		5	seconds             A1 
  
[1 mark] 

  

(b.ii) 



Markscheme 

360 ÷ 5            (M1) 
 
Note: Award (M1) for 360 divided by their time for one revolution. 
 
= 72∘             A1 
  
[2 marks] 

  

(c.i) 

Markscheme 

(amplitude =)  40         A1 
  
[1 mark] 

  

(c.ii) 

Markscheme 

(period = %$&
)!

=)  5         A1 
  
[1 mark] 

  

(d) 

Markscheme 

 



Maximum point labelled with correct coordinates.         A1 
At least one minimum point labelled. Coordinates seen for any minimum 
points must be correct.         A1 
Correct shape with an attempt at symmetry and “concave up" evident as 
it approaches the minimum points. Graph must be drawn in the given 
domain.         A1 
  
[3 marks] 

  

(e.i) 

Markscheme 

ℎ = 90 − 40 cos(144∘)           (M1) 
(ℎ =)	122 m		(122.3606… )           A1 
  
[2 marks] 

  

(e.ii) 

[3] 

Markscheme 

evidence of ℎ = 100 on graph  OR  100 = 90 − 40 cos(72𝑡)           (M1) 
𝑡 coordinates 3.55	(3.54892. . . )  OR  1.45	(1.45107. . . ) or 
equivalent           (A1) 
 
Note: Award A1 for either 𝑡-coordinate seen. 
 
= 2.10 seconds  (2.09784… )           A1 
  
[3 marks] 

  

(f.i) 

Markscheme 

5 − 2.09784…           (M1) 
(!.,&!#-%… )

-
           (M1) 

0.580		(0.580430… )           A1 
  
[3 marks] 

  

(f.ii) 



Markscheme 

METHOD 1 
changing the frequency/dilation of the graph will not change the 
proportion of time that point C is visible.         A1 
0.580		(0.580430. . . )           A1 
  
METHOD 2 
correct calculation of relevant found values 
(!.,&!#-%… )/!

-/!
           A1 

0.580		(0.580430. . . )           A1 
 
Note: Award A0A1 for an unsupported correct probability. 
  
[2 marks] 

  

 

 


