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(38) as 
  

  

(1) (a) Use the formula book to find the expansion 
of sin(𝑥 + 𝛼) 

(b) Hence, write down the expansion of       
𝑅 sin(𝑥 + 𝛼) 

(c) Using your answers to part (a) and (b), show that 
3 cos 𝑥 + 4 sin 𝑥 can be written as 5 sin(𝑥 + 36. 9௢)   

 

 

 

(2) (a) Using the expansion for cos(𝐴 + 𝐵) in the 
formula book, show that                              
             12 cos 𝑥 + 5 sin 𝑥 = 13 cos(𝑥 − 22. 6௢) 

(b) Hence, show that the solutions to the equation 
12 cos 𝑥 + 5 sin 𝑥 = 6.5 are 𝑥 = 82. 6଴ and 𝑥 =

322. 6଴ for 0 < 𝑥 < 360௢ 

 

 

 

(3) Write 8 cos 𝑥 − 6 sin 𝑥 in the form 𝑅 cos(𝑥 + 𝛼) 
where 𝑅 > 0 and 0 < 𝛼 < 90௢ 

  

(1)  (a) Express 8 cos 𝑥 + 6 sin 𝑥 in the form     
𝑅 sin(𝑥 + 𝛼) where 𝑅 > 0 and 0 < 𝛼 < 90௢ 

(b) Hence, solve the equations below: 

(i) 8 cos 𝑥 + 6 sin 𝑥 = 10,   0 ≤ 𝑥 ≤ 360௢ 

(ii) 8 cos 2𝑦 + 6 sin 2𝑦 = 5,   0 ≤ 𝑦 ≤ 360௢ 

 

 

(2) (a) 2 cos 𝑥 + 4 sin 𝑥 in the form 𝑅 cos(𝑥 − 𝛼) 
where 𝑅 > 0 and 0 < 𝛼 < 90௢. Give your answer 
for 𝑅 in exact form and 𝛼 to 1 decimal place. 

(b)  𝑓(𝑥) = 2 cos 𝑥 + 4 sin 𝑥, 𝑥 ∈ 𝑅 . Using your 
answer to part (a), find the maximum value of 𝑓(𝑥). 

(c) Write down the coordinates of the first maximum 
point of 𝑓(𝑥), 𝑥 > 0. 

(d) Explain why there are no solutions to the 
equation 2 cos 𝑥 + 4 sin 𝑥 = 4.5 for any value of 𝑥 

 

 

(3) (a) Express 3 cos 𝑥 + 2 sin 𝑥 in the form 
𝑅 cos(𝑥 − 𝛼) where 𝑅 > 0 and 0 < 𝛼 < 90௢ 

(b) Hence sketch the graph of                                
𝑦 = 8 cos 𝑥 + 6 sin 𝑥 ,   0 ≤ 𝑥 ≤ 360௢                              
including the coordinates of any stationary points 
and points where the curve meets or crosses the 
coordinate axes. 

 

  

(1) 𝑔(𝑥) = 10 − cos 5𝑥 + sin 5𝑥  

(a) Show that 𝑔(𝑥) can be written in the form                

      𝑔(𝑥) = 𝑝 sin(5𝑥 − 𝑞) + 𝑟 ,      𝑝 > 0, 0 < 𝑞 <
గ

ଶ
                                               

where 𝑝, 𝑞 and 𝑟 are constants. 

(b) Find the maximum value of 𝑔(𝑥) in exact form. 

(c) Given that 0 ≤ 𝑥 ≤ 𝜋, find the values of 𝑥 that 
that maximise 𝑔(𝑥), giving exact values. 

(d) Sketch the graph of 𝑦 = 𝑔(𝑥),  0 ≤ 𝑥 ≤ 𝜋. On 
the graph show the coordinates of any maximum or 
minimum points and the coordinates of any points 
where the graph meets or crosses the coordinate 
axes. Any non-exact values are to be given to 3SF. 

 
(2) (a) Express 7 cos 𝑥 − sin 𝑥 in the form 
𝑅 cos(𝑥 + 𝛼) where 𝑅 > 0 and 0 < 𝛼 < 90௢. 

𝑓(𝑥) =
ହ

଻ ୡ୭ୱ ௫ିୱ୧୬ ௫
  

 
(b) Find the least value of |𝑓(𝑥)| as a simplified 
surd 
(c) Express 𝑓(𝑥) in the form 𝑃 sec(𝑥 + 𝛼) 
(d) Hence, sketch the graph of 𝑦 = 𝑓(𝑥) 0 ≤ 𝑥 ≤

360௢including any asymptotes. 
 
 

(3) (a) Solve the equation 2 cos 𝑥 − sin 𝑥 =
√ହ

ଶ
,          

0 < 𝑥 < 2𝜋, giving your answers to 3SF in radians. 

(b) Hence, solve  sin 4𝑦 − 2 cos 4𝑦 =
√ହ

ଶ
,             

−𝜋 < 𝑦 < 𝜋, giving your answers in exact form. 

 


