TRIGONOMETRIC IDENTITIES

The six trigopnometric functions:

Sinq:%:l Cg:q:%:L:.i
hyp r opp y sing
cosq:ﬂ:Z Sa:q:hLP:L:i
hyp r adj x cosq
tanq:o_pl_):l:ﬂ Cotq:ﬂ:l:i
ad x cosq opp Yy tanq
Sum or difference of two angles:
sin(@xb)=sinacosb tcosasinb
cos(atb) =cosacosbxsinasinb
tan(a £ b) = tanazttanb
l¥tanatanb
Double angle formulas: tan2q = Zta”g
1- tan“g

cos2q = 2cos’q - 1
cos2q = cos’q- sin’q

sin2q = 2singcosq

cos2q=1- 2sin’q
Pythagorean ldentities:

tan’q+1=sec’q

sin?q+cos’q=1
cot? q+1=csc?q

Half angle formulas:

1
sin?q = %(1- cos2q) cos’q = §(1+ c0s2q)

1- cosq q

Sum and product formulas:
sinacos b =%[sin(a+b)+sin(a- b)]

cos asin b :%[sin(a+b)- sin(@- b)]
cosacos b =%[cos(a+b)+cos(a- b)]
sinasin b =%[cos(a- b)- cos(a+b)]
sina+sinb = 2sin(2:2) cos(%2)

sina- sinb = 2cos(%2)sin(22)
a-b

cosa- cosb = - 2sin(2:)sin(%;2)

Law of cosines:
where A is the angle of a scalene tria
side a.

Radian measure: s.1 ps2o0

1°= P radians
180

a?=b%+c?- 2bc cos A
ngle opposite

1 radian = 180°
Reduction formulas:
sin(-g) =- sinq cog(- q) = cosq
sn(g) =- sn(g- p) cog(q) = - cos(q - p)
tan(- ) = - tanq tan(q) = tan(q - p)

FsSinx=cog(x+54

9_, |2~ 0S4 cosd = + [1FC0sq
2 2 2 2
q_, (1-cosqg _ sng _1-cosq

2 "\l+cosq 1+cosq sinq

Complex Numbers:

cosq =3 (e +e ")

TRIGONOMETRIC VALUES FOR COMMON ANGLES

*Cosx=sin(x+35)

el =cosq+ jsing
sing=-%(e"- e)

Degrees Radians sin g cos q tan q cot q sec csc q
0° 0 0 1 0 Undefined 1 Undefined
30° pl6 12 J3/2 V313 V3 2313 2
45° p/4 V212 V272 1 1 2 2
60° p/3 J3i2 112 NE V3/3 2 2/3/3
90° p/2 1 0 Undefined 0 Undefined 1
120° 2p/3 J3i2 12 -3 -\/3/3 2 2/3/3
135° 3pl4 V212 V212 -1 -1 -2 V2
150° 5p/6 12 -3/2 -/3/3 V3 -2/3/3 2
180° p 0 -1 0 Undefined -1 Undefined
210° 7pl6 -1/2 -J3/2 7313 NE -2./3/3 2
225° 5p/4 V272 V212 1 1 -2 -2
240° 4pi3 312 172 J3 V313 2 -2./3/3
270° 3p/2 -1 0 Undefined 0 Undefined -1
300° 5p/3 312 12 -3 V3 2 -2./3/3
315° 7p/A 212 V212 1 1 V2 2
330° 11p/6 12 J3/2 -/3/3 V3 2313 -2
360° 2p 0 1 0 Undefined 1 Undefined
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Expansions for sine, cosine, tangent, cotangent:
3 5 7

: y Yy y
sny=y- —+>—-“2_+
=Y 6 S 7

2 4 6
cosy=1- L +Y Y
2 4 6!
y 2y
tahny=v+—+—+...
=Y 3 15
Coty:i_ X-ﬁ_ﬁ_
3 45 945

Hyperbolic functions:

gnhy:%(ey-e'y) sinhjy = jsiny

coshyzé(ey+e'y) cosh jy = jcosy

tanhjy=jtany
Expansions for hyperbolic functions:
3
g'nhy:y+y€+...
2
coshy=1+y7+~-
2 4
Sechy:]__y_+5y -
2 24
3
ctnhy:—+1-y—+
y 3 45
3
Cschy:l_z.i.l_
6 360
y' 2y
tanhy=vy- =—+——- ...
y=y 3 15
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