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12.  In this question you should show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

 (i) Solve, for 0 < θ  450°, the equation

5 cos2 θ = 6 sin θ

  giving your answers to one decimal place.
(5)

 (ii) (a) A student’s attempt to solve the question

“ Solve, for –90° < x < 90°, the equation  3 tan x – 5 sin x = 0 ”

   is set out below.

3 tan x – 5 sin x = 0

3 sin
cos

x
x

 – 5 sin x = 0

3 sin x – 5 sin x cos x = 0

3 – 5 cos x = 0

cos x = 
3

5

x = 53.1°

   Identify two errors or omissions made by this student, giving a brief explanation 
of each.

(2)

  The first four positive solutions, in order of size, of the equation

cos (5α + 40°) = 
3

5

  are α1 , α2 , α3 and α4

  (b) Find, to the nearest degree, the value of α4
(2)
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12. (a) Show that the equation 

4 cos ș  1 = 2 sin ș tan ș

  can be written in the form

6 cos2 ș  cos ș  2 = 0
(4)

 (b) Hence solve, for 0 - x � 90°

4 cos 3x  1 = 2 sin 3x tan 3x

  giving your answers, where appropriate, to one decimal place. 
  (Solutions based entirely on graphical or numerical methods are not acceptable.)

(4)
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12. (a) Show that

2
10sin 7cos 2

3 2cos

θ θ
θ

− +
+

 Ł���±���FRV�ș
(4)

 (b) Hence, or otherwise, solve, for 0 - x � 360q, the equation

10 7 2

3 2

2
sin cos

cos

x x
x

− +
+  = 4 + 3 sin x

(3)
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9.

P(c, d )

y

O x

Figure 3

 Figure 3 shows part of the curve with equation  y = 3 cos x°.

 The point P(c, d ) is a minimum point on the curve with c being the smallest negative 
value of x at which a minimum occurs.

 (a) State the value of c and the value of d.
(1)

 (b) State the coordinates of the point to which P is mapped by the transformation which 
transforms the curve with equation  y = 3 cos x° to the curve with equation

  (i) y = 3 cos 
x°⎛

⎝⎜
⎞
⎠⎟4

  (ii) y = 3 cos (x – 36)°
(2)

 (c) Solve, for  450° - θ < 720°,

	 3 cos θ = 8 tan θ

  giving your solution to one decimal place.

In part (c) you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.
(5)
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9. ,   - x � 4  ,

2 2 x    x −   

       .

 (Solutions based entirely on graphical or numerical methods are not acceptable.) 

(5)
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Question 9 continued
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(Total for Question 9 is 5 marks)
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8. (a) Show that the equation

cos2x = 8sin2x – 6sin x

  can be written in the form

(3sin x – 1)2 = 2
(3)

 (b) Hence solve, for 0 - x � 360q�

cos2x = 8sin2x – 6sin x

  giving your answers to 2 decimal places.
(5)
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13. (a) Show that the equation 
5cos x + 1 = sin x tan x

  can be written in the form

6cos2 x + cos x – 1 = 0
(4)

 (b) Hence solve, for 0 - ș�� 180°

5cos 2ș�� 1 = sin 2ș�tan 2ș

  giving your answers, where appropriate, to one decimal place.

 (Solutions based entirely on graphical or numerical methods are not acceptable.)
(6)
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10. (a) Given that

8tan x = –3cos x

  show that

3sin
2 x – 8sin x – 3 = 0

(3)

 (b) Hence solve, for 0 -�ș < 360°,

8tan 2ș�= –3cos 2ș

  giving your answers to one decimal place.

 (Solutions based entirely on graphical or numerical methods are not acceptable.)

(5)
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8. In this question the angle ș is measured in degrees throughout.

 (a) Show that the equation 

5 sin 2cos , (2 1)90°,
3cos

θ θ θ n n
θ

+ = ≠ + ∈ Z

  may be rewritten as

6sin2ș���sinș – 1 = 0
(3)

 (b) Hence solve, for –90°� ș���90°, the equation

5 sin 2cos
3cos

θ θ
θ

+ =

  Give your answers to one decimal place, where appropriate.
(4)
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8. (a) Given that 7sin x = 3cosx, find the exact value of tan x.
(1)

 (b) Hence solve for  0  -�ș�< 360°

7sin(2ș�+ 30°) = 3cos(2ș + 30°)

  giving your answers to one decimal place.

 (Solutions based entirely on graphical or numerical methods are not acceptable.)
(5)
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13. (i) Showing each step in your reasoning, prove that

(sin x + cos x)(1 – sin x cos x��Ł�VLQ3 x + cos3 x
 (3) 

 (ii) Solve, for 0 - ș � 360°,
3sin ș = tan ș

 giving your answers in degrees to 1 decimal place, as appropriate.
(6)

 (Solutions based entirely on graphical or numerical methods are not acceptable.)
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11. 
y

xO

C

Figure 4

 Figure 4 shows a sketch of the curve C with equation y = sin(x – 60°), –360° - x - 360°

 (a) Write down the exact coordinates of the points at which C meets the two coordinate 
axes.

(3)

 (b) Solve, for –360° - x - 360°,

4 sin(x – 60°) = 6 2−

  showing each stage of your working.
(5)
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13. The height of sea water, h metres, on a harbour wall at time t hours after 
midnight is given by

 h = 3.7 + 2.5cos(30t – 40)°,    0 - t � 24

 (a) Calculate the maximum value of h and the exact time of day when this 
maximum first occurs.

(4)

 Fishing boats cannot enter the harbour if h is less than 3

 (b) Find the times during the morning between which fishing boats cannot 
enter the harbour.

  Give these times to the nearest minute.

 (Solutions based entirely on graphical or numerical methods are not acceptable.)
(6)
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7. (a) Show that

12sin2x – cos x – 11 = 0

  may be expressed in the form

12cos2x + cos x – 1 = 0
(1)

 (b) Hence, using trigonometry, find all the solutions in the interval 0 - x - 360° of 

12sin2x – cos x – 11 = 0

  Give each solution, in degrees, to 1 decimal place.
(4)
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