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(a) Show that the equation

cost? — 1 =4sinf tand
can be written in the form

5cos?8 —cos@—4=0
4)

T
(b) Hence solve, for 0 < x < 5

cos2x — 1 =4sin2x tan2x
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giving your answers, where appropriate, to 2 decimal places.

(4)

blank
(a) Show that the equation

8tanf = 3cos

may be rewritten in the form

3sin’@ + 8sind -3 =0
3

(b) Hence solve, for 0 < x < 90°, the equation

8tan2x = 3cos2x
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giving your answers to 2 decimal places.
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

(1) Given that @ is measured in degrees and
1
* cosf= ﬁ
+ 180° < 8 < 360°
use trigonometric identities to find the exact value of
(a) sind
(b) tand
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giving the answers as fully simplified surds where appropriate.

4)

blank
In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.
Solve, for —180° < 8 < 180°, the equation

3tan (0 + 43°) = 2 cos (0 + 43°)
()




In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Solve, for 0 < 8 < 360° the equation
2tan @+ 3sinf =0

giving your answers, as appropriate, to one decimal place. | s

)

(b) Hence, or otherwise, find the smallest positive solution of
2tan(2x + 40°) + 3sin(2x +40°) =0

giving your answer to one decimal place. |

(2)




In this question you must show detailed reasoning.
Solutions relying entirely on calculator technology are not acceptable.
(i) Solve, for 0 < x < 360°, the equation
sinx tanx = 5

giving your answers to one decimal place.
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Figure 1 shows a sketch of part of the curve with equation

(6)
(i)

= 4

Q
Figure 1

y= Asin(ZB - %) +2

where 4 is a constant and @ is measured in radians.
The points P, Q and R lie on the curve and are shown in Figure 1.
Given that the y coordinate of P is 7

(a) state the value of A4,

(1)

(b) find the exact coordinates of O,
(3)

(c) find the value of @ at R, giving your answer to 3 significant figures.

C)




In this question you must show all stages of your working.

Solutions based entirely on calculator technology are not acceptable.

(i) Solve, for —g < x < m, the equation
Ssin(3x+0.1)+2=0

giving your answers, in radians, to 2 decimal places.
C))
(11) Solve, for 0 < € < 360°, the equation

2tan@sin =5+ cosd

giving your answers, in degrees, to one decimal place.

()
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(1) Solve, for 0 < 8 < 180°, the equation
7sin26 = 5cos260

giving your answers, in degrees, to one decimal place.

C))
(11) Solve, for 0 < x < 2=, the equation
24tanx = Scosx

giving your answers, in radians, to 3 decimal places.

6))
(Total for Question 7 is 9 marks)

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(i) Solve, for () < x < 2=, the equation
3sinxtanx =11 + cosx

giving the answers in radians to 3 decimal places.

(3)
(i) Given that
« 0<8<90°
s cosf= l
3

find, in simplest form, the exact value of tan#

(2




In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(1) Solve, for 0 < x < «, the equation
Ssinxtanx + 13 = cosx

giving your answer in radians to 3 significant figures.

)
(i1) The temperature inside a greenhouse is monitored on one particular day.

The temperature, 4 °C, inside the greenhouse, ¢ hours after midnight, is modelled by
the equation

H=10+ 12sin (kt + 18)° 0<r<24
where k is a constant.
Use the equation of the model to answer parts (a) to (c).
Given that
 the temperature inside the greenhouse was 20°C at 6am
+ 0<k<20

(a) find all possible values for k, giving each answer to 2 decimal places.

4
Given further that 0 < k < 10

(b) find the maximum temperature inside the greenhouse,

ey
(¢) find the time of day at which this maximum temperature occurs.

Give your answer to the nearest minute.

(2

9. Solutions based entirely on graphical or numerical methods are not acceptable in
this question.

(i) Solve, for 0 < 6 < 180°, the equation
3sin(260 — 10°) =1

giving your answers to one decimal place.

Q)
(i) The first three terms of an arithmetic sequence are
sina, and 2sina
tana
where a is a constant.
(a) Show that 2cosa = 3sin’a
3)

Given that n© < a < 2m,

(b) find, showing all working, the value of « to 3 decimal places.

)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(1) Solve, for 0 < & < 360°, the equation
4tan @+ 5sin =0

giving any non-exact answers to one decimal place.

(3)
(i1) Solve, for 0 < x < =, the equation
Sinx  cosx 5
+—-=
cosx sinx cosx
giving the answers, in radians, to 3 significant figures.
“4)

In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

(1) Given that @ is measured in degrees and

1
cosf = ﬁ

« 180° < 8 < 360°

use trigonometric identities to find the exact value of
(a) sind
(b) tand

giving the answers as fully simplified surds where appropriate.

(4)

VYV SIHLNEILIEMIONOG -

V34V SIHL NI 3LIIM 10N Od



(i)

hlk

~Y

Figure 2

The height of sea water, # metres, on a harbour wall, ¢ hours after midnight on a
particular day is given by

h=4+ 3cos(30t - 40)° 0<r<24

A sketch of h against 7 is shown in Figure 2.

(a) Find the minimum height of sea water on the harbour wall.
(b) Find the exact time of day when this minimum height first occurs.
When ¢ = T, as shown in Figure 2, a boat enters the harbour when the height of sea

water on the harbour wall is 3.5m.

(c) Use Figure 2 and the given equation to find the value of 7 to 2 decimal places.

)
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