Trigonometry Pure Maths topic notes

Compound Angles

The Six Compound Angle Identities

cog 1d + B = os A cos B - sin 4 sin B

cos 1d -Bi = cosdcos B+ sin 4 sin B

sin 1A + B = sin d cos B + cosd ain B

sin (4 -F) = sin A cos B - cos A sin B

tan A +tan B
tm(ﬂ+3)=u
l—tah Atan B
tan A —tan B
tm(ﬂ+5)=&
1+ tan Atan B
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making 4= F,
sinZ2d = 2Zigsin A cos A
cos24d = costd - sin?d

cos24 = cos “A - sin ‘4
but sin® A+cos® A=1
= cos® A=1-sin® 4
= sind =1-cos® 4

substituting for cos* 4 in (1
cos2d= 1-sin® 4-sin *4

cos2A=1 - Zsin® 4

substituting for sin4 in @
cos2A= cos® A-(1-cos 24)
cos24= cos® A—1+cos *4)

cos2A= Zcost 4 - 1
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cos(Ad+EB)+cos(d-B)=2cosdcosE
cos(d+B)—cos(Ad-B)=-2an dsin B
sin{ A+ Bi+sin(d- F)=2asndcos B
sin({ A+ B)-sin(A-F)=2cosdsin B

let P=A+F and O=A4A-F

adding P+0=24
4 P+
R
subtracting P-(Q=2F
P_
g--e
2

substituting for 4, F above

F P
cosP+cos=2cos ;ans ¢

P
. P . B=
cosF-cos=-Z=an +Qs1n EQ
. . . P F=
snF+andd=2an ;chs EQ
. . Y
s F-sind)=2cos s1n EQ
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rcos() form

Adding a sine and a cosine will generate a cosine curve. This will have a larger amplitude
than the original and is out of phase with it.

Writing the expression as rcos(0 - a),

'r' amplitude
'a’' no. degrees phase difference(to the right)

Thus expressions of the form:

agros@+bsin &

can be rewritten as

roos(&+ )
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Finding 'r' and the phase angle 'a'

roosi @+ @i=r cosd cosa—r sand sinc

=r cos cos&—r sing sin &

let

& =Frcosg ]
=—ranc (i1

so that

(r cosa) cos@+ (-7 sine) sinf=acosé + bsin &

e 15 found by dividing (11 by {1

b —ranco
g roosco
= tanc =——

7 15 found by squaring and then adding (1 & (n

v =ricosfa+rania

.33 3s. 32 -1
a®+ 5 = rficos® a4+ sn” o)
2
a=1
2

2 *
but cos® &+ sin
al+bi=or

r=afat+ b

nh. @cosd + ban & can alzo be wntten

using the sine expression rsini &+
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