7.3) Double-angle formulae



Worked example Your turn

Using the trigonometric angle addition | Using the trigonometric angle addition
formulae, derive: formulae find:

sin 2x COS 2X
cos? x — sin? x

tan 2x




Worked example Your turn

2 2

Using cos2x = cos? x — sin® x, express | Using cos2x = cos® x — sin® x, express
cos 2x using only terms of cos® x and cos 2x using only terms of sin® x and
constants constants

1 —2sin?x




Worked example

Your turn

Use the double-angle formulae to write
as a single trigonometric ratio:
cos? 50° — sin? 50°

2 cos2 2E 1

cCoSs™—— —
9

1 — 2 sin2 30°

Use the double-angle formulae to write
as a single trigonometric ratio:
cos® 15° — sin? 15°

V3

30° = —
COS >

2 cos?22.5°—1

V2
cos45° = —
2
s
1 — 2sin?—
sin 2
s
cos=—=20



Worked example

Your turn

Use the double-angle formulae to write
as a single trigonometric ratio:
cos? 2x — sin® 2x

4 cos?3x — 2

3 — 65sin? 4x

Use the double-angle formulae to write
as a single trigonometric ratio:
cos? 5x — sin® 5x
cos 10x

8 cos? 6x — 4
4 cos12x

5 — 10 sin? 7x
5cos 14x



Worked example

Your turn

Use the double-angle formulae to write
as a single trigonometric ratio:
2 sin 45° cos 45°

Ls s s
51n12cos12

7 sin 5x cos 5x

Use the double-angle formulae to write
as a single trigonometric ratio:

2 sin 30° cos 30°
V3
sin 60° = —
2
g s T T
51n4cos4
16 sin— = 16
sm2 =

5sin7x cos 7x
10sin 14x



Worked example

Your turn

Use the double-angle formulae to write

as a single trigonometric ratio:
2 tan 30°

1 — tan2 30°

T
2 tanﬁ

_ tan2 T
1 — tan 17

4 tan 6x
1 — tan? 6x

Use the double-angle formulae to write

as a single trigonometric ratio:
2 tan 22.5°

1 — tan2 22.5°
tan45° =1

2 tan-—+

1 —tan? -

6 tan 4x
1 —tan? 4x

3 tan 8x




Worked example

Your turn

Use the double-angle formulae to write

as a single trigonometric ratio:
8sin 22.5°

sec 22.5°

T
6cosZ

cosecT
4

Use the double-angle formulae to write

as a single trigonometric ratio:
4 sin 30°

sec 30°
2 sin 60° = /3




Worked example

Your turn

Given that
x =2sinf andy =4 — 3cos20,

eliminate 6 and express y in terms of x.

Given that
x=5cosfandy =6 — 7cos20,

eliminate 6 and express y in terms of x.

Given that
x =3sinf andy = 3 — 4cos20,
eliminate 6 and express y in terms of x.

B 8x?

= 1
Y =79



Worked example Your turn

: 5 . : : 3 . :
Given that cos x = 5 and x is acute, find | Given that cosx = ” and x is acute, find

the exact value of the exact value of
(a)sin2x (b) tan2x (a)sin2x (b) tan2x
3V7
()=

(b) 337




Worked example

Your turn

Using the double-angle formulae,
evaluate:

(sin% + cos g)z

2

(sin% — COS %)

Using the double-angle formulae,
evaluate:

(sin% + cos %)2

2 ++/3
2




Worked example

Your turn

Given that 0 < 8 < m, find the value of

0 3
tan;when tan @ = —3

Giventhatm < 6 < 3;”, find the value of

0 3
tan—whentan g = -
2 4

-3



