
Chapter (9) Trigonometry
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1. (a) Solve for 0° 180°.𝑠𝑖𝑛 𝑥 𝑐𝑜𝑠 𝑥 = 0. 5 𝑡𝑎𝑛 𝑥 ≤ 𝑥 ≤

[3]

The Maths Society

sinxcossc= -inx
COSOC

sinscoss - tSnx =0
COSCC

mpcossec-
since

x x(2c0sx - 1)
=0

ecossC

or
2c0s-1 =0

Itanxc
=0

2c0s =1
tanx =0

cosx
=1

x =tanc0)

=
0,150 +0 x =c()

=45

#7
=0,180

For negative,
x =180- 45
=135.



(b) (i) Show that .𝑠𝑒𝑐 θ − 𝑠𝑖𝑛θ
𝑐𝑜𝑡 θ = 𝑐𝑜𝑠 θ 

[3]

(ii) Hence solve for where is in radians,𝑠𝑒𝑐 3θ − 𝑠𝑖𝑛 3θ
𝑐𝑜𝑡 3θ = 0. 5  − 2π

3 ≤ 𝑥 ≤ 2π
3 , θ
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1.H.S =ooo-sinoxtano
-toso-snoo
= sin2o-cs2o =cosres

o

c0S30: Y
-2T130 CT

-2π+0

30=005(4)
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-2THD π+0 -π+0

·=1.z...rest
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2. (a) (i) Show that 𝑠𝑒𝑐 θ −  𝑡𝑎𝑛 θ
𝑐𝑜𝑠𝑒θ = 𝑐𝑜𝑠θ.

[3]

(ii) Solve for𝑠𝑒𝑐 2θ − 𝑡𝑎𝑛 2θ
𝑐𝑜𝑠𝑒𝑐 2θ = 3

2 0° ≤ θ ≤ 180°.

[3]

(b) Solve for2𝑠𝑖𝑛2(ϕ + π
3 ) = 1 0 ≤ ϕ ≤ 2π 𝑟𝑎𝑑𝑖𝑎𝑛𝑠.

[4]
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L.H.S =oo
-tanoxsino

=so - inox
sin

= 20
- inco

= sinzoos20cose

01201 360
COS20 = E

2

20 =c0s(83) #
=30,360 - 30

=30,330
0 =15,165.

sin(0+1) =1 10 +ILE

P +H =sin((z) #
=I ,π- ,2T

+1,
x+I,cT- I
-I, T, 9H, 57, Il

0
=
,,
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3. (a) (i) Show that 𝑐𝑜𝑠𝑒𝑐 θ − 𝑐𝑜𝑡 θ
𝑠𝑖𝑛 θ = 1

1+𝑐𝑜𝑠 θ .

[4]

(ii) Hence solve for𝑐𝑜𝑠𝑒𝑐 θ − 𝑐𝑜𝑡 θ
𝑠𝑖𝑛 θ = 5

2 180° < θ < 360°.

[2]
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1.H.S=(sno- oso): sinc

= 1C0s0 xI
sino sino

= coso
: I-COSO

-o
I-COS

=6s0,,, +c0s0s
=1 =R.H.S

1 +COSO

2#oso =
I

1410s0 =25a
10s0 =

-B
0 =c05(3/5)

=53.1

For negative,
0 =180+53.1

=233.1



(b) Solve for𝑡𝑎𝑛 (3ϕ − 4) =− 1
2 0 ≤ ϕ ≤ π

2  𝑟𝑎𝑑𝑖𝑎𝑛𝑠.

[3]
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30 - 4 =tan(k)
-3ozA - u

=0.464
(0.712)

For negative, -7.7)

30 - 4 = -0.464,
-7- 0.464 10-,·

= - 0.464,
- 3.606

30 =
3.536,0.394

0 =1.18,
0.131



0606/22/M/J/19

4. (a) Solve for6𝑠𝑖𝑛2𝑥 − 13 𝑐𝑜𝑠𝑥 = 1 0° ≤ 𝑥 ≤ 360°.
[4]
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6(1 - c0Sx) - 13C0sx =1

6 - 610sx - 13C0sX - 1 =0

6c0sx +13c0sx - 5=0

(3c0sx -
1)(2(0sx +5)

=0

cosx
=

or cose =-E
creject)

x =105(y)
=70.5;360 - 70.5
=70.5,289.5



(b) (i) Show that, for can be written in the form where− π
2 < 𝑦 < π

2 ,  4𝑡𝑎𝑛 𝑦

1+𝑡𝑎𝑛2𝑦
𝑎 𝑠𝑖𝑛𝑦 ,

a is an integer.
[3]

(ii) Hence, solve for4𝑡𝑎𝑛 𝑦

1+𝑡𝑎𝑛2𝑦
+ 3 = 0 − π

2 < 𝑦 < π
2  𝑟𝑎𝑑𝑖𝑎𝑛𝑠.

[1]
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- - oieicose
= 4sing

f
using

⑧
4siny + 3

=0

↳siny =- 3
-n+0.siny =-,

y =sin"(s/y) - TYz

=0.848

For negative,
y = -

0.848
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5. The function is defined, for by𝑓 0° ≤ 𝑥 ≤ 360°, 𝑓(𝑥) = 4 + 3𝑠𝑖𝑛 2𝑥.  

(i) Sketch the graph of y = f(x) on the axes below.

 [3]
 (ii)  State the period of f.

[1]

 (iii)  State the amplitude of f.

[1]
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#X

180

3
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6. (i) On the axes below, sketch the graph of for𝑦 = 2𝑐𝑜𝑠 3𝑥 − 1 − 90° ≤ 𝑥 ≤ 90°.

[3]

(ii) Write down the amplitude of 2𝑐𝑜𝑠 3𝑥 − 1.
[1]

(iii) Write down the period of 2𝑐𝑜𝑠 3𝑥 − 1.
[1]
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vX
2

120-
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7. (i) On the axes below, sketch the graph of for𝑦 = 5𝑐𝑜𝑠 4𝑥 − 3 − 90° ≤ 𝑥 ≤ 90°.

[4]

(ii)  Write down the amplitude of y.

[1]

 (iii)  Write down the period of y.

[1]
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7/1/
5

90
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8.
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9. (i) Show that .𝑡𝑎𝑛 𝑥
1+𝑠𝑒𝑐 𝑥 + 1+𝑠𝑒𝑐 𝑥

𝑡𝑎𝑛 𝑥 = 2
𝑠𝑖𝑛 𝑥

[5]
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2 4 3

x+ar x1+secx

cosOC

1.H-5 =tanbc +c1 +secs)
2

=csex-

-

tanx(1+secsc)

Ittarn, seen =tanc +1 +2sex+sex -sectionsin
- =

sinx
tanx (1+seccc)2=scsecz+secu
tann (1+se(X)

=
+2sex =2se(secx

+1)

tanx(1 +sec)(secs+
1)



(ii) Hence solve the equation for𝑡𝑎𝑛 𝑥
1+𝑠𝑒𝑐 𝑥 + 1+𝑠𝑒𝑐 𝑥

𝑡𝑎𝑛 𝑥 = 1 + 3𝑠𝑖𝑛𝑥 0° ≤ 𝑥 ≤ 180°.

[4]

The Maths Society

-nx =1+3sinx

1 -
3sinx - 1 =0

sinc

2 - 3 sin-
sinxc =0

3sin +sinx - z
=0

(3sinx -2)(sinx
+1) =0

sinx= z
or

sins =-

creject)
x =sin(2/3)

=47.8,180 -41.8

=41.8;138.2
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10. (i) Show that 𝑐𝑜𝑠𝑒𝑐 𝑥 −𝑐𝑜𝑡 𝑥

1−𝑐𝑜𝑠 𝑥 = 𝑐𝑜𝑠𝑒𝑐 𝑥.

[3]

(ii) Hence solve for𝑐𝑜𝑠𝑒𝑐 𝑥 −𝑐𝑜𝑡 𝑥
1−𝑐𝑜𝑠 𝑥 = 2 0° < 𝑥 < 180°.

[2]
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sinx0sxcoss

1 - cosxy
= -

1- c0sX
sinsc

stre=cosecs(R.H.S)

cosecx=
2

sinx =
x =sin(*)

=30,180- 30

=30, 150


