
Chapter 9 Trigonometry

1. (a) Solve for 0° 360°.𝑡𝑎𝑛(α + 45°) =− 1
2

≤ α ≤

[3]

(b)(i) Show that where a is a constant to be found.1
𝑠𝑖𝑛θ−1 − 1

𝑠𝑖𝑛θ+1 = 𝑎𝑠𝑒𝑐2θ,

[3]
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a +45 =+an()4512 +45-405

=35.3 it
For negative;
2+45=180- 35.3,360

- 35.3

2+45
=144.7,324.7

x =99.7,279.7

b.H.S=Sstinti
-sinosto

=- 2 sec

a =- 2



(ii) Hence solve for radians.1
𝑠𝑖𝑛3ϕ−1 − 1

𝑠𝑖𝑛3ϕ+1 =− 8 − π
3 ≤ ϕ ≤ π

3

[5]
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+25e3 =+ 8
-1302π

sec30 =4

cos"30 = +A.
20530 =I I

cos30 =

1
or cos36=-I

For negative,
i.c."

30 =co'(t)
30 =π-5,

-π+I
30 =1, - I

=2π -3
0 =I -I q =t,

-t



2.

The diagram shows the graph of for radians.𝑓(𝑥) = 𝑎𝑐𝑜𝑠𝑏𝑥 + 𝑐 0 ≤ 𝑥 ≤ 8π
3

a. Explain why f is a function.

[1]

b. Write down the range of f.

[1]

c. Find the value of each of the constants a, b and c.

[4]
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many to
one mapping

-5xy1

C = - 2

a =3

b =I



3. (a) Write down the period of 2𝑐𝑜𝑠 𝑥
3 − 1.

[1]

(b) On the axes below, sketch the graph of for -360° 360°𝑦 = 2𝑐𝑜𝑠 𝑥
3 − 1. ≤ 𝑥 ≤

[3]

4. (a)(i) Show that 1
𝑠𝑒𝑐θ−1 − 1

𝑠𝑒𝑐θ+1 = 2𝑐𝑜𝑡2θ.

[3]
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1080

..

1.H.9 =Sse/O+
secO-1

I --cot'2

tanO= R.H.S



5. (a) Solve for radians, giving your answers in terms of𝑡𝑎𝑛 3𝑥 =− 1 − π
2 ≤ 𝑥 ≤ π

2  

.π
[4]

(b) Use your answers to part (a) to sketch the graph of for𝑦 = 4𝑡𝑎𝑛3𝑥 + 4
radians on the axes below. Show the coordinates of the points− π

2 ≤ 𝑥 ≤ π
2

where the curve meets the axes.
[3]
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-3.33x
sx=tar'(1)

3x= **-xtc."
For negative,
3x =π-4,

- - -t

= - -
x =1, - -

be



6. (a) Solve for 0° 360°.3𝑐𝑜𝑡2𝑥 − 14 𝑐𝑜𝑠𝑒𝑐 𝑥 − 2 = 0 < 𝑥 <
[5]

(b) Show that 𝑠𝑖𝑛4𝑦−𝑐𝑜𝑠4𝑦
𝑐𝑜𝑡 𝑦 = 𝑡𝑎𝑛𝑦 − 2 𝑐𝑜𝑠𝑦 𝑠𝑖𝑛𝑦.

[4]
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3 (cosec-1)-14cosec - 2 =0

3cosec-3-14c0sec-2 =0

scosec - 14cosec - 5 =0

isis (3c0se(x+1)
(cosecx-5) =0

cosec=-5
or cosec

=5

sinc=-3
since = I

crejects x =sin()
=11.5', 180-11.5

=11.5, 168.5

1.H.S-(ios)(sin+dosy
coty

-sincy-coe
-sinyx sng_cosyxsiy

cosy

-tany(1-cosy)-cosysing

-tany-cosysing - cosysing

-tany-ecosysing shown)



7. (a)The curve y = a sin bx + c has a period of 180°, an amplitude of 20 and
passes through the point (90°, -3). Find the value of each of the constants a, b
and c.

[3]

(b) The function g is defined, for -135° 135°, by .Sketch≤ 𝑥 ≤ 𝑔(𝑥) = 3𝑡𝑎𝑛 𝑥
2 − 4

the graph of on the axes below, stating the coordinates of the point𝑦 = 𝑔(𝑥)
where the graph crosses the y-axis.

[2]
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b =

36
=2

a =20

y =20 sin2x +
c

- 3 =20 sin 180 +C

-3 =C

A



8. Solve the equation.

a. for5𝑠𝑒𝑐2𝐴 + 14𝑡𝑎𝑛𝐴 − 8 = 0 0° ≤ 𝐴 ≤ 180°,
[4]

b. for radians.5𝑠𝑖𝑛(4𝐵 − π
8 ) + 2 = 0 − π

4 ≤ 𝐵 ≤ π
4

[4]
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5 <tan" A+1) +I4tanA-8=0

Stan"A +5 + 14 tanA-8 =0

5tanA +14tan A-3
=0

(5tanA-1) (tanA
+3) =o

tan A =
I
or

tan A= - 3

A=tan' (3)
A=tan() =1.6
=11.3

For negative,

A=108.4

-I4B _π
sin(4B-I) = -E

4B -1 =

sin" (E) 4B-

=0.412

+S/A-
Fornegative,

-is it?
43 -5 =-0.412, -4+0.412

=- 0.412,
-2.73

4B =
- 0.0193,

- 2.34

B =
- 0.004825,

-0.585



9. (a) Write down the amplitude of .1 + 4 𝑐𝑜𝑠( 𝑥
3 )

[1]

(b) Write down the period of .1 + 4 𝑐𝑜𝑠( 𝑥
3 )

[1]

(c) On the axes below, sketch the graph of for -180°𝑦 = 1 + 4 𝑐𝑜𝑠( 𝑥
3 ) ≤ 𝑥 ≤

180°.
[3]
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H

1080

-



10.(a)(i) Show that .1

(1+𝑐𝑜𝑠𝑒𝑐 θ)(𝑠𝑖𝑛θ−𝑠𝑖𝑛2θ)
= 𝑠𝑒𝑐2θ

[4]

(ii) Hence solve for .(1 + 𝑐𝑜𝑠𝑒𝑐 θ)(𝑠𝑖𝑛θ − 𝑠𝑖𝑛2θ) = 3
4 − 180° ≤ θ ≤ 180°

[4]
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1.H.S=

+solsinor-sino

I

"no"ott
sinc

no* sinto
-

sinO

-stro to"isiro"sens

sei

seco=I
cos"=

coso =1
coso -or

cosO=-
2

o=co5') Fornegative,

10 =30; -30
0
=150, - 150

-soits o



(b) Solve for radians, giving your𝑠𝑖𝑛(3ϕ + 2π
3 ) = 𝑐𝑜𝑠(3ϕ + 2π

3 ) 0 ≤ ϕ ≤ 2π
3

answers in terms of .π
[4]
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034 -72π

tan (34 +2H) =1

-34 +2
30 +t=tan'cl

.

It,-

5π9π-11

''

30 =-,
0 =π, ,

↓

creject



11. (a) Write down the amplitude of .2𝑐𝑜𝑠 𝑥
3 − 1

[1]

(b) Write down the period of .2𝑐𝑜𝑠 𝑥
3 − 1

[1]

(c) On the axes below, sketch the graph of for𝑦 = 2𝑐𝑜𝑠 𝑥
3 − 1 − π ≤ 𝑥 ≤ 3π

radians.
[3]
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2

1080

-⑧



12.(a) Given that , show that .2 𝑐𝑜𝑠𝑥 = 3 𝑡𝑎𝑛𝑥 2𝑠𝑖𝑛2𝑥 + 3𝑠𝑖𝑛 𝑥 − 2 = 0
[3]

(b) Hence solve for radians,giving2 𝑐𝑜𝑠 (2α + π
4 ) = 3 𝑡𝑎𝑛 (2α + π

4 ) 0 < α < π

your answers in terms of π.
[4]
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zcoss
3

ine
zcos= 3 since

2(1-sin) =3sinc

2-2sin-3sinc
=0

zsin+ 3sine-2wn

0 (2x <2π

2sin+ 3sin-2
=0 !22 +1x

(2sinc-1) (Sinc +2)
=0

sinc=-2
2Sin =1

since =I

sinc22+1) =I (or
sin (22+1) =-2

Greject)

1 2x +1 =sin()

e
↓

creject)



13. (a) Show that .𝑠𝑖𝑛 𝑥 𝑡𝑎𝑛 𝑥
1−𝑐𝑜𝑠𝑥 = 1 + 𝑠𝑒𝑐 𝑥

[4]
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1.H.S- sincerose
=
cos(1 -cos)

!Itseethe

-+1
=1+sec

(shown)



(b) Solve the equation for .5𝑡𝑎𝑛 𝑥 − 3𝑐𝑜𝑡 𝑥 = 2 𝑠𝑒𝑐 𝑥 0° ≤ 𝑥 ≤ 360°
[6]
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2

5ne??see

Escosks-ss
cose since

5sin-300e=2since

5sin-3 (l-sin)=2sinc

5sin-3 +3sin-2sinc
=0

since -2sinc-3 =0

(4sine-3) (2sinc+1)
=0

sinc= sinc =-I

x =sin() x =sin()

·It =48.6,131.4
=30

For negative,
x =150 +30,360 - 30

=210,330


