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MATHS| triconomETRY

GCSE and A Level Maths

Question 1

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

Solve, for 0 < x < 90°, the equation
sin" 3x = 4 cos’ 3x

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

(3)

elijiahmaths.com



Question 2

(x +3)cm

A (x—2)em D C
Figure 1

Figure 1 shows a sketch of triangle ABD and triangle BCD
Given that

*  ADC is a straight line

* BD=(x+3)cm

» BC=xcm

« angle BDC = 30°

« angle BCD = 140°

(a) show that x = 10.5 correct to 3 significant figures.

3)
Given also that AD = (x — 2)cm

(b) find the length of AB, giving your answer to 3 significant figures.
(2)
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Question 3
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Show that the equation
sin@(7sinf —4costl) =4
can be written as

3tan" 0 — 4tanf — 4 =0

4
(b) Hence solve, for 0 < x < 360°
sinx(7sinx — 4cosx) =4
giving your answers to one decimal place.
4)
(c) Hence find the smallest solution of the equation
sinda(7sinda — 4cosda) =4
in the range 720° < a < 1080°, giving your answer to one decimal place.
1)

elijiahmaths.com



elijiahmaths.com



Question 4

In this question you must show detailed reasoning.

Solutions relying entirely on calculator technology are not acceptable.

(a) Show that the equation
4tanx = Scosx

can be written as

5sin’x + 4sinx —5=0

3)
(b) Hence solve, for 0 < x < 360°
4tanx = Scosx
giving your answers to one decimal place.
4)
(c) Hence find the number of solutions of the equation
4tan3x = 5cos3x
in the interval 0 < x < 1800°, explaining briefly the reason for your answer.
(2)
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Question 5

Txcm

Figure 1

Figure 1 shows a sketch of triangle ABC with AB = (x + 2)cm, BC = (3x + 10)cm,
AC = Txcm, angle B4C = 60° and angle ACB = 0°

(a) (i) Show that 17x*—35x—48=0

(3
(i1) Hence find the value of x.
(D)
(b) Hence find the value of @ giving your answer to one decimal place.
(2)
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Question 6
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Show that

50
Ftanf= ——" _  9e(2n+1)90° ne?
cosf! I —siné
(3)
Given that cos2x = ()
(b) solve for 0 < x < 90°
Ftan2x = 3cos 2y
cos2x
giving your answers to one decimal place.
(3)
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Question 7

A parallelogram PORS has area 50cm’
Given
¢  PQ has length 14cm

* (R has length 7cm
« angle SPQ is obtuse

find
(a) the size of angle SPQO, in degrees, to 2 decimal places,

3)
(b) the length of the diagonal SO, in cm, to one decimal place.

(2)
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Question 8

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

Solutions relying entirely on calculator technology are not acceptable.

(1) Solve, for 0 < # < 450°, the equation

5cos’0 = 6sind

giving your answers to one decimal place.

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

(3)

“Solve, for -90° < x < 90°, the equation 3tanx — 5sinx=0"

is set out below.

3tanx — Ssinx =0

Sin x

3

—5sinx=0
cosx

3sinx — Ssinx cosx =0

3—-5cosx=10
3

COsSX = —

x=53.1°

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

of each.

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

3
cos(Sa + 40%) = 3

are a,, a,, a, and a,

(b) Find, to the nearest degree, the value of ¢,

(2)

(2)
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Question 9

Not to scale

27°

Figure 1
Figure 1 shows the design for a structure used to support a roof.
The structure consists of four steel beams, AB, BD, BC and AD.
Given AB = 12m, BC = BD = 7m and angle BAC = 27°

(a) find, to one decimal place, the size of angle ACB.

(3)
The steel beams can only be bought in whole metre lengths.
(b) Find the minimum length of steel that needs to be bought to make the complete
structure.
(3)

elijiahmaths.com



14

Question 10
L

s

O

Ple, d)

Figure 3

Figure 3 shows part of the curve with equation y = 3 cosx®.

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

(a) State the value of ¢ 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 cosx® to the curve with equation
. x°
1) y=3cos|—
(1) y [ 1 ]
(i1) y=3cos(x —36)°
(2)
(c) Solve, for 450° < 6 < 720°,
3cosf)=8tand
giving your solution to one decimal place.
In part (¢) you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(3)
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Question 11

2xcm

60°
A 3xcm B

Figure 1

Figure 1 shows a sketch of a triangle ABC with 48 = 3xcm, AC = 2xcem and
angle CAB = 60°

Given that the area of triangle ABC is 18+/3 cm?

(a) show that x =2 3
(3

(b) Hence find the exact length of BC, giving your answer as a simplified surd.

3
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Question 12
.(a) Show that

10sin% 0 — Tcos@ + 2

=4 - 5cosf
3+ 2cosd
(4)
(b) Hence, or otherwise, solve, for 0 < x < 360°, the equation
10sin’ x — Tcosx + 2 ,
3+ Jcosx =4 + 3sinx
T (3)
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Question 13

(a) Show that the equation
4cosf) — 1 = 2sinftand
can be written in the form

6cos’l) —cosl —2=0

(b) Hence solve, for 0 < x < 90°
4cos3x — 1 = 2sin3xtan3x

giving your answers, where appropriate, to one decimal place.
(Solutions based entively on graphical or numerical methods are not acceptable.)
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Question 13
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