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Co-function ldentities

cos(%—a) = sino
y X ) sin(%—a) = cosa
E_(X
2 o tan(%—oc) = cota
-1 X +1

cot(% —a) = tana

csc(%—oc) = seca
i1
sec\— — Qo) = Seca
sink = y = cos(%—a) (2 )
cosX = x = sin(%—a)
tand = y/x = cot(%—oc)
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Angle Sum and Difference Identities (1)

sin(60°+ 30°) = 1

w

. . o _ l
=5 >< sin(30°) = >
1 o
+  cos(60°) = 5 cos(30°) = -
Toq
* \/_§B+ ll — 1
—1 X +1 2 2 22
o 1
sin(60° —30°) = =
2
q _ g 2 + Sin(600) — B Sin(goo) = l
sin(a.+ B) = sina - cosP + cosa - sinf > >< >
sin(o —B) = sina - cosPp — cosa - sinf — cos(60°) = % cos(30°) = %3
343 11 _ 1
2 2 22 2
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Angle Sum and Difference Identities (2)

cos(30°+ 60°) = 0

V3 e 1
- ) = 30°) = -
; (x. 7) sin(60°) 5 sin(30°) 2_
o 1
+ COS(60 ) = E —— cos(30°) = \/73
E—OL
2 — _
. 31 143 _
_1 X +1 2 -2 — 2. 2 —_
cos(30°—60°) = L;
: : - _ 13 |
cos(ou+ B) = cosa - cosP — sina - sinf sin(60°) = = sin(30°) = -
c . o 1 . =Y
COS(OL — [3) = cosa - cosP} + sina - sinf3 cos(60°) = 5 — cos(30°) = ¢73
¥31,143 _ 48
22 22 2
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Angle Sum and Difference Identities (3)

tan(30°+ 60°) = + o

, (x, y) tan(30°) = f— tan(60°) = 43
) = 3 — an °) = i_
Z tan(60°) = V3 tan (30°) -
o
A J_§+ V3 )
1 X +1 —— = o
1_J_§.\/3
o o _ 1
tan(30° —60°) = 73
- tan(a)+ tan(ﬁ) an(30°) = 1 tan(60°) = 3
tan(a+ B) = 1 — tan (o) tan (p) tan (30°) 3
_ L1
tan(a — B) = tan (o) — tan (B) tan(60°) = V3 =———— @n(30°) = e
~ 1+ tan(a)tan(p) %—@ 1
IR
1+ J_§¢3
6 Young Wi)/n2 Hrg
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Angle Sum and Difference Identities (4)

sin(a+ B) = sino - cosP + cosa - sinf sin(a0 — B) = sina - cosPp — cosa - sinf

. . sin o sin
sin o sin + >< ¥

>< - CosO cosf
COS O cosf3

cos(o+ B) = cosa - cosP — sina - sinf cos(o. — B) = cosa - cosP + sina - sinf
— sina sin B + sina sinf3
+ cosa cos 3 + cosa cosf3
sin(oo+ B) _ sino - cosP+ cosa - sinf sin(o. —B) _ sino - cosp — cosa - sinf
cos(o+ B)  lcosa - cosP — sino - sinf cos(oo —pB)  cosa - cosP + sino - sinf
an(o+ p) = tan (o) + tan(p) an (o — p) = tan(a) — tan(p)

1 — tan (o )tan(p) 1+ tan(o)tan(p)
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Product to Sum (1)

+sin(a+ ) = sina - cosP + cosa - sinf + sin(o+ B) = sina - cosP+ cosa - sinf

+ sin(a —p) = sina - cosp — cosa - sinf — sin(a—B) = sina - cosPp — cosa - sinf
sin(aa+ B)+ sin(a — B) = 2sina - cosP sin(aa+ B) —sin(a — B) = 2cosasinfP
sina - cosp = 5 {sin(o + B)+ sin(a —B)] coso. - sinff = 3{sin(a + B)— sin(o — B)}

+cos(a+ ) = cosa - cosP — sina - sinf — cos(a+ B) = cosa - cosP — sina - sinf

+ cos(o —PB) = cosa - cosP + sina - sinf + cos(a—PB) = cosa - cosP + sina - sinp
cos(a+ B)+ cos(a —B) = 2cosa - cosP —cos(a+ B)+ cos(a —pB) = 2sinasinf
coso. - cos = S{+cos(a+ B)+ cos(aw —B)]  sina-sinf = {—cos(a+ B)+ cos(a —B)]
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Product to Sum (2)

sin(a =p) = o0 HNa 8 o- B = 3(sin( ) + sin( )]
sin(ae+ B) = sina - cosP + cosa - sinf sina - cosp = {+sin(a+ B)+ sin(a — B)]
sin(o0 — ) = sino - cosp — cosa - sinf cosa - sinf = {+sin(a+ B)— sin(a — B)]
Elc+p) =Bc- BT ol B o B = S+ EH )+ B )]
cos(a+ B) = cosa - cosP — sina - sinf cosa - cosp = 5{+cos(a+ B)+ cos(a —P)j
cos(a —PB) = cosa - cosP + sina - sinf sino.-sinf} = 3{—cos(a+ B)+ cos(a — )]
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Angle sum and difference identities

sin(a + 8) = sina cos 3 + cosasin el

Cosine

cos(av+ ) = cos o cos 3 F sin asin 5910

Tangent

tana +tanf .,

tan(a+ 5) = 1 F tanatan 3

Arcsine

arcsin o £ arcsin 3 = arcsin (a-,;’l — 324+ 58V1 - r1:»)[121

Arccosine

arccos« + arccos J = arccos (35 T \/(1 —a?)(1- 52))[13]

Arctangent

“iﬁ)m

arctan o« + arctan 3 = arctan (1 T o

http://en.wikipedia.org/wiki/Derivative
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Double Angle Formula

Double-angle formulae!'#1'"!
sin 28 = 2 sin # cosé 00520 — cos?f — sin? @
1 ’ tlm-lzﬂ =i in® = L _ cot —
1 - 2sin”@ tan 26 R cot20 = 2"
= L=Ean D
1+ tan’d

http://en.wikipedia.org/wiki/Derivative
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Triple-angle formulae

[16][20]

riple-angle formulae
sin3f = —sin® @ + 3cos*Psind cos 38 = cos’ # — 3sin’® fcosb 39— Jtand — tan®# 29— Jcoth — cot® d
— —4sin®f + 3sin § = dcos*f — 3cash e e T e S e v T

http://en.wikipedia.org/wiki/Derivative
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Half-angle formulae

Half-angle formulae

. B ] 1—cos#
sin 3 = sgn@rr—ﬂ+4rf {ED 5

(m' gia? L o S SOBE cnsﬂ)
2° 2

a
cosz = ng|€T+E+4frl

7}
(or cos’ 7=

'H'_

1+ cosﬂ)
2

dr

=

i
tan 5= cscf — cotf
1 - cos#

1 + cos#

B sin #
1+ cosf

B 1 - cosf

sin f

n+8  sinn+sinf

t =
o 2 cos1 + cosf

f
tan (— + E) = secfl 4 tanéd

2 4
[1—sinf _ 1— tan(8/2)
1+sinf 1+ tan(8/2)
tanf
tanif =
* 14+ V1 + tan?d

for 8¢ (-3,%)

a
cot — = cscf + cotf

2
==

1 4 cosd
1 — cos@

sin f

~ 1—cosf

_ 1 4+ cosf
" sinf

http://en.wikipedia.org/wiki/Derivative
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Power-reduction formula

http://en.wikipedia.org/wiki/Derivative
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Sine Cosine Other
—cos20 26 ~cosdd
gin?g = SN ﬂ'd—sin 36 cos® g < 3052 Ims 36 sin® B cos? f — 35in26‘3; sin 66
sinf = 3—4{:&52834—00543 cos' § = 3+4n05283+mg45 sin® § cos? § = 3—4{:051&‘1?5‘8—#(10586
. 5, 10sinf —5sin30 +sin56 5~ 10cosf+5cos30+cosH . 5 5 10sin20 — 5sin 66 + sin 109
B = 16 cos” # = 16 sin” Aeos” # = 519
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Product-to-sum

Product-to-sum/2%!

cos(f — ) + cos(f + )

cosfcosp = 5

sinBsin = cos(f — ) ;cns(ﬁ + )
sin 6 cosp = sin(@ + @) —gsin(ﬁ —®)
cosfsin = sin(# + ) ;sin(ﬂ — )
tandtan o = cos(f — ) — cos(8 + )

cos(f — @) + cos(f + )

z 1
Hcosﬂk = on Zcos(ﬁlﬁl + o+ enfy)

k=1 ecs

where S = {1,-1}"

http://en.wikipedia.org/wiki/Derivative
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Sum-to-product

Sum-to-product'2°!

sinf) £sin p = 2sin(

cosfl +cosp = 2c05(

0+ ¢

cosfl — cosp = —2sin (

)

http://en.wikipedia.org/wiki/Derivative
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Euler's Formula

e’ = cos(8) +isin(0)
""" = cos(A+B) +isin(A+B)

ee'? = ( s(A) +isin(A))(cos(B)+isin(B))
cos(A)cos(B) — sin(A)sin(B)]
+ 1[cos(A)sm(B)+ sin(A)cos(B)]

sin(A+B) = sin(A)cos(B) + cos(A)sin(B)

cos(A+B) = cos(A)cos(B) — sin(A)sin(B)
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Sin( angle sum and difference )

sin(A+B) sin(A)cos(B) — cos(A)sin(B)
sin(A) sin (B)
+
+ cos(A) cos(B)
A B
sin(A—B) sin(A)cos(B) — cos(A)sin(B)
sin(A) sin (B)
+
cos(A) cos(B
S (B)
A B
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Cos( angle sum and difference )

cos(A+B) cos(A)cos(B) — sin(A)sin(B)
e sin(A) sin (B)
cos(A) cos(B)
+
A B
cos(A—B) cos(A)cos(B) + sin(A)sin(B)
sin(A) sin(B)
cos(A) cos(B)
A B
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Product to Sum : sin cos

sin(A+B) +sin(A—B)
sin(A+B) + sin(A—B) < 2sin(A)cos(B)
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Product to Sum : cos sin

sin(A+B) — sin(A—B) « 2cos(A)sin(B)

sin(A+B) —sin(A—B)
. sin(A) sin (B) + sin(A) sin (B)
+ cos(A) cos(B) i S cos(A) cos(B)
A B A B
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Product to Sum : cos cos

cos(A+B) +cos(A—B)
sin(A) sin (B) sin(A) sin (B)

e A

cos(A cos(B cos(A cos(B
$ (A) (B) % (A) (B)
A B A B

cos(A+B)+ cos(A—B) < 2cos(A)cos(B)
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Product to Sum : sin sin

cos(A+B) — cos(A—B) « —2sin(A)sin(B)
—cos(A+B) + cos(A—B) < +2sin(A)sin(B)

cos(A+B) —cos(A—B)
e sin(A) sin(B) + sin (A) sin (B)
+ cos(A) cos(B) . cos(A) cos(B)
A B A B
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Product to Sum

sm A+B +sm A B
SlIl SlIl Sll‘l SlIl
COS > < COS ﬁ COS > < COS
sm A+B —sm A B
Sll’l SlIl Sll’l Sll‘l
COS ; < COS i COS > < COS
. . .- Young Won Lim
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Product to Sum

cos(A+B)
e sin(A)
cos(A)

+

A

cos(A+B)
e sin (A)
+ cos(A)
A

Trigonometric ldentities

sin (B)

cos(B)

sin(B)

cos(B)

+cos(A—B)

i P

— *

—cos(A—B)

() (e

() (e

25

sin(A)

cos(A)

A

sin(A)

cos(A)

sin(B)

cos(B)

sin (B)

cos(B)
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Sum and Difference

A
I — O —
B A—B=Y
— —
X+Y = A+B+A—B =2A O —
X—-Y=A+B—A+B=2B —
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Product to Sum

sin (X)) +sin(Y)
+ sin (£3) sin ( sin (537 sin (
cos (%34 cos ( ﬁ cos (
+
X+Y X+Y
2
sin (X) —sin(
sin (£3%) sin ( sin (“5-) sin (5-)
+ cos (%X cos ( cos(%3%) cos(%5+)
X+Y X+Y XY
B 2
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Product to Sum

cos(X) +cos(Y)
@ sm( : ) sm(T) @ Slll( > ) Sm(T)
+ COS(;Y) cos(j) + COS(Xzy) Cos(j)
cos(X) —cos(Y)
o_sn5Y) sin (*57) o @) sin ()
+ cos(%3%) cos (%) + cos(5%) COS(%)
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Product-to-Sum & Sum-to-Product

sin(A+B) +sin(A—B) < 2sin(A)cos(B)
sin(A+B) — sin(A—B) < 2cos(A)sin(B)
cos(A+B) + cos(A—B) « 2cos(A)cos(B)
—cos(A+B) + cos(A—B) < 2sin(A)sin(B)

(X)+sin(Y) = ZSHJ( 2 Y)
sin(X) —sin(Y) = 2(:05(
cos(X)+cos(Y) = 2COE

=) cos

=)sin (=5~
=) cos(55+)
~)sin (=5-)

+I\J
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