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Higher Mathematics Trigonometry

Compound Angles EF

When we add or subtract angles, the result is a compound angle.

For example, 45°+30° is a compound angle. Using a calculator, we find:
e sin(45°+30°) =sin(75°) =0-966

o sin(45°)+sin(30°) =1-207 (both to 3 d.p.).

This shows that sin( A+ B) is not equal to sin A +sin B . Instead, we can use
the following identities:

sin(A+ B)=sin Acos B + cos Asin B
sin(A— B) =sin Acos B —cos Asin B
cos(A+ B)=cos Acos B—sin Asin B
cos(A— B) =cos Acos B + sin Asin B.
These are given in the exam in a condensed form:
sin(A+ B)=sin Acos B £ cos Asin B
| cos(A =+ B)=cos Acos B F sin Asin B.

‘ 1. Expand and simplify cos(x°+ 60°).

cos(xO + 600) = cos x°cos 60° — sin x°sin 60° Remember
The exact value triangle:
% cos x° — gsmx ¢
30°
2/ B
60°
1
2. Show that sin(ﬂ + [7) =sinacosb + cosasinb for 2 = % and 4 = %
LHSZSin(a+b) RHS =sinacosb + cosasinb
T T Lo T Remember
(. =sinZcosZ + cosZsinZ
- Sm(z + ?) 6 3 \/7 ﬁ 3 The exact value triangle:
. 1
=sin(Z) =(3x3)+ ( ) )
- 1,3_ 3
1. =t+3=1. V3
Since LHS = RHS, the claim is true for 2 = % and 4 = % - u
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I 3. Find the exact value of sin75°.
sin75° = sin(45° + 30°)
=sin45°co0s30° + cos45°sin 30°

(1 B 1 .1
—(ﬁXTHfX?)
_B L1

22 242

_ B+l

22

:%Jgﬁ

Finding Trigonometric Ratios

You should already be familiar with the following formulae (SOH CAH TOA).

Hypotenuse
Opposite

a)

Adjacent
Opposite Adjacent Opposite
sing=—2P0E cosp =0 g =—PP2TE
Hypotenuse Hypotenuse Adjacent

If we have sinaz% where 0<z<Z%, then we can form a right-angled

triangle to represent this ratio.

Opposite

Since sina = = g then:

Hypotenuse
2 o the side opposite # has length p;
a o the hypotenuse has length 4.

The length of the unknown side can be found using Pythagoras’s Theorem.

Once the length of each side is known, we can find cosz and tana using
SOH CAH TOA.

The method is similar if we know cosz and want to find sinz or tana.
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4. Acute angles p and g are such that sin p =% and sing :%. Show that

sin(p+q)=g—g.

.4 TR
5 s sinp=z 13 . sing =13
COSP:% q\ > cosqz%—z
3
sin(p + q) =sin pcosg + cos psing
_(4 Q) (i i) Note
—(5 *13)T\5%13 Since “Show that” is
_48 15 used in the question, all
65 65 of this working is
_63 required.
=
Using compound angle formulae to confirm identities
‘ 5. Show that sin(x —%) =—Cosx.
sin( —%)
= sinxcos% - cosxsin%
=sinxxX0—cosxx1
= —COSX.
sin(s+17)
6. Show that ———~ =tans +tant for coss #0 and cosz #0.
COS §COSt
sin(s + t) _ sinscost + cosssint
COS §COS? COS §COSt
_ sinscost N cosssint
COSSCOSt  COSSCOSt Remember
sins sint sinx
= + =rtanx.
COsS cost cosx

=tans + tant.
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Double-Angle Formulae EF

Using the compound angle identities with A = B, we obtain expressions for
sin24 and cos2A. These are called double-angle formulae.

sin2A =2sin Acos A

cos2A = cos® A—sin’ A
=2cos’ A—1
=1-2sin’ A.

Note that these are given in the exam.

1. Given that tan@z%, where 0 <60 < % , find the exact value of sin26 and

cos26.

sin20 =2sinfcosf  cos26 = cos* @ —sin” 0

sin@z%
e ke =(3) -(9)
0=3
] o > :Z_é :%_% Note

Any of the cos2A
WA - iulke s b
75 ormulae could have
been used here.

2. Given that cos2x = % , where 0 < x <, find the exact values of sinx

and cosx.

Since cos2x =1—2sin’ x,

. 2 _ 5
1—2sin X=13
. 2 _&
2sin X =13
02— 8
sin” x =57
_ 4
— 13
inx=+-2
sin x ti3

We are told that 0

J13
- 2 =B -2 = 13-4 =19 =3.

VAN

x <, so only sinx = is possible.

2
V13

a
_ 3
So CosX = =

Page 11



Higher Mathematics Trigonometry

Further Trigonometric Equations RC

We will now consider trigonometric equations where double-angle formulae
can be used to find solutions. These equations will involve:

e sin2x and either sinx or cosx; Remember

The double-angle
formulae are given in
the exam.

e cos2x and cosx;
e cos2x and sinx.

Solving equations involving sin2x and either sinx or cosx

| 1. Solve sin2x°=—sinx® for 0 < x <360.

o o e e Replace sin2x using the double angle
2sinx°cosx° =—sinx
formula

H [¢] [¢] M o
+ — . .
Zsinx"cosx” +sinx" =0 e Take all terms to one side, making the
sinx®(2cosx®°+1)=0 equation equal to zero

e Factorise the expression and solve

sinx®°=0 2cosx°+1=0 /i\é

x=0 or 180 or 360 cosxoz—% vVT|C
x=180-60 or 180+60 x=cos (%)

=120 or 240. =60.

So x=0 or 120 or 180 or 240.

Solving equations involving cos2x and cosx

| 2. Solve cos2x =cosx for 0<x<27.

2
cos2x = cosx ° Replace cos2x by 2cos” x —1

o Take all terms to one side, making a

2
2cos"x—1=cosx ) .
quadratlc equation in cosx

2cos” x —cosx =1=0 » Solve the quadratic equation (using
(2cosx+1)(cosx—1)=0 factorisation or the quadratic formula)
2cosx+1=0 sSIA cosx—1=0
cosx:—% v'TI|C cosx =1
x=n-% or m+% x=cos_1(%) x =0 or 2m.
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Solving equations involving cos2x and sinx

| 3. Solve cos2x =sinx for 0 < x < 2.

cos2x =sinx
.2 .
1—2sin” x =sinx
.2 .
2sin“ x+sinx—1=0

(2sinx—1)(sinx+1)=0

2sinx—1=0
. _1
smx—7
' _ Tt
x=% or m—¢
_ pY4
—6 O 7%
Sox:%or%or%.

« Replace cos2x by 1—2sin® x

e Take all terms to one side,
making a quadratic equation in
sinx

e Solve the quadratic equation
(using factorisation or the
quadratic formula)

SIA sinx+1=0
\/+‘/ sinx =—1
T|C 3
— o
x:sin_l(%) A
'
~ 6
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