Trigonometry Pure Maths topic notes

Pythagorean ldentities

identity #1 cos® 8+ sin” &=1

-

by Pythagoras' Theorem:
Pey=r {1

dividing (i by »*

=

T+

W

=1

s |

but cos@=2 and sind=2
r r

cos® &+ sint &=1
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Example

solve the equation  2sin® &=1-rcos &

for & where 028 <360
Zsin’ B=1-cos8 {1

using  cos® @+ sinéd=1
= sin® 8= 1-cos* 8
substituting for sin®#  into (i
2(1-cos* &) =1-cos &
2-2cos’ @=1-rcosd
0=1-cosé-2+2cos’ &
0=2cos’ @-cosd-1
2cos’ B-cos@-1=10
(Zcos @+ Doz 8-10 =1
cos&=—-% or coséd=1
= @=060,120° 240" or &=10°
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identity #2  l+tan“@=sec’ @

dividing cos® @+sin‘8=1 by cos’ @

sin’ & 1

4 ——s5 —xn—
cost & cogt &

sin &

and secd=
coss cos &

but tan &=

1+tan? &= sec’ @

Example

solve the equation  3tan &= sec’ 8+1

for D=g=360°

rearranging
0=sec’ 8- Itan &+1
secd 8- tan &+1=10 {1

using the identity

1+tan® &= sec’ @

substituting for sec® & into (i
(1+tan’ &) - Itan &+1=10
tan® @- 3tan &+ 2 =10
(tan&-1)tan &-2)=0

tan 8=1 ot tan 8= 2
=45 235" or g=634", 243 4
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identity #3  cot® +1= cosec® 8

dividing cos® f+sin” 8=1 by sin’8

cos’ 8 1

sin? & sin® &

cos &
and cozecd =

sin & sin &

but cotand =

cot? 8+ 1= cosec’d

Example

simplifiy [xz (cosec’@-1 |:|_1

expanding

-1 1
[xz (cosecle—1 |:| =
x¥icosect@-1)

1

E— 1
roosecié- & (
using the identity
cot? 8+ 1 = cosec’d
and substituting for cosec®® into (i
=1 1
* (cosecie-11| =
[ :| Hloot* 8+ - x°
N 1
oot B x - A
B 1
oot 8
but tan& =
cot &
1 2
[xj (cosec?d—1 |:| = %_5
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