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Reference Angle (1)

1* Quadrant Angle 6 2" Quadrant Angle 6
90° < 6 < 180°
(—X, y)
, (x, y) y
0
x X
-1 X +1 -1 —X +1

o« = 180°—0
sink = y sin@ = + sina = (+y)
cosX = X cos® = —cosa = (—x)
tanx = y/x tan0 = —tano = (+ y)/(—x)
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Reference Angle (2)

3" Quadrant Angle 6 4™ Quadrant Angle 6
180° < 0 < 270° 270° < 0 < 360°
0 0
| & X
—1 X +1 —1 4 +1
_ -y
—-Xx,—Yy) (x, =)
0 — 180 360 — 0
sin® = —sina = (_y) sin = —sina = (—y)
cosf = —coso = (—x) cos® = + cosa = (+x)
tan® = + tano = (—y)/(—x) tan® = —tana = (—y)/(+x)
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Reference Angle (3)

A Quadrant Angle 0

X = 1 —20 x = 0
. . . . All +
sin@ = + sinx sin® = sin® O.nly
sin +
cos® = — cosx cos® = coso
(_X’ y) (X’ y)
tan® = — tanx tan®0 = tano l l
(—x, —y) (x,—y)
cosO = — cosx cos® = + cosx
tan0 = + tan® tan® = — tan® only only
tan + cos +
X = 0—1r X = 2mT—0
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Symmetry

Reflected in § — (/*!

Reflected in ) = 7/2

(co-function identities)'”’

Reflected in § — 7

sin(—#) = —sin #
cos(—f) = +cosf
tan(—f) = —tan6
cse(—f) = —csc b
sec(—f0) = +sect
cot(—f) = —cot @

sin(3 — #) = + cosfl
cos(3 — 0) = +sind
tan( — 0) = + cotf
csc(y — ) = + secd
sec(3 — 0) = +cscf
cot(} — @) = + tand

sin(m —#) = +sin#
cos(m — ) = — cosf
tan(m —f) = — tané
cse(m — ) = 4 cscf
sec(m — ) = — sect
cot(m —#) = —cotf

http://en.wikipedia.org/wiki/Derivative
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Shift by +11/2

cos(oc+%) = —sina
(x, y) sin(o. + &) = +cosa
2
(—y,+X) (x+%

x tan(oc+%) = —coto
cot(oc+%) = —tano
csc(oc+%) = +seca
sec(oc+%) = —csca
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Shift by -1/2
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+sin o

—COS o

—cota

—tana

—Sec a

+CSCc o
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Shifts and periodicity

Shift by w2 Period ::rlita:ya:d cot'®! | Period for ssl:lf::: ::c and sec!”’
sin(f + %) = +cosf| sin(f +7) = —sinf | sin(f + 27) = +sinf
cos(f + 5) = —sinf cos(f + ) = —cos |cos(f + 27) = +cosf
tan(f + 5) = —cotf |tan(f + 7) = +tanf |tan(f + 27) = +tanb
csc(f+ 5) = +secl | csc(f +7) = —cscl | ese(f +27w) = +cscl
sec(f + 5) = —cscl | sec(f + ) = —secl |sec(f + 27) = +secl
cot(f + §) = —tanf cot(f + 1) = +cot@ |cot(f +27) = +cot 8

http://en.wikipedia.org/wiki/Derivative
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Co-function Identities

cos(%—a) = sina
y X ) sin(%—a) = cosa
I _
2 "o tan(%—oc) = cota
-1 X +1 - B
cot(E—a) = tana
csc(%—oc) = seca
sec(L —a) = csca
sink = y = cos(%—a) (2 )

cosX = x = sin(%—a)

tanx = y/x = cot(%—a)
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Angle Sum and Difference ldentities (1)

sin(60°+ 30°) = 1

V3 ooy 1
i °) = — 30) = =
(x. 7) <+ sin(60°) 5 >< sin(30°) >
y J—
0 1 o
+ COS(60 ) = E COS(SO ) - \/73
g
. B3, 11
—1 X +1 2 2 22
1
sin(60° —30°) = =
2
- = i ~ <+ sin(60°) = i3 sin(30°) = 1
sin(a.+ B) = sina - cosP + cosa - sinf > >< 5
sin(o —B) = sina - cosPp — cosa - sinf — cos(60°) = % cos(30°) = %3
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Angle Sum and Difference ldentities (2)

cos(30°+ 60°) = 0

y o — sin(60°) = ? sin (30°) = %_
+ COS(60°) = % — COS(SOO) = \/73
2 ) )
: 31 143 _
-1 X +1 2 2 22
cos(30°—60°) = i3
2
) . o _ i3 ey 1
cos(o.+ B) = cosa - cosP — sina - sinf sin(60°) = = sin(30°) = -
cos(a —B) = cosa - cosP + sina - sinf cos(60°) = % —  0s(30°) = %3
131,143 _ 43
22 22 2
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Angle Sum and Difference ldentities (3)

tan(30°+ 60°) = + oo

x. ) tan(30°) = Jl_ tan(60°) = V3
y Y - .
Z tan(60°) = |3 — tan(30°) — E
27 L
X — + \/3
4 X 41 V3 R
1_\/—§°\/3
o oy _ 1
tan(30° — 60°) = E
1 tan(60°) = 13

tan(o) + tan(p) an(30°) =

tan(oc+ ﬁ) = = tan((l)tan<ﬁ> \/5 |
tan(a — B) = tan (o) — tan(p) an(607) = {3 ——— wn(30) =
a ~ 1+ tan(a)tan(p) %—@ 1
IREE
1+ J_§¢3
Young Won Lim
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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 3 + sina >< sin 3
>< - COSCL cosf3
COS O cosf3
cos(o+ B) = cosa - cosP — sina - sinf cos(o. — B) = cosa - cosP + sina - sinf
— sina sin 3 + sina sin 3
+ cosa cosf3 + cosa cos 3
sin(oo+ B) _ sino - cosP+ cosa - sinf sin(o. —B) _ sino - cosp — cosa - sinf
cos(a + B) cosa - cosP — sino - sinf cos(a — ) cosa - cosP + sinao - sinf

an(o+ p) = tan (o) + tan(p)

tan(o — B) =

tan (o) — tan(pB)

1 — tan (o )tan(p)
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Product to Sum (1)

+sin(o+ B) = sina - cosP+ cosa - sinf + sin(a+ B) = sino - cosP + cosa - sinf
+sin(a—p) = sina - cosP — cosa - sinf _ sin(a —B) = sino - cosp — 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(o+ B) = cosa - cosP — sina - sinf _ cos(a+ B) = cosa - cosP — sina - sinf
+cos(a—PB) = cosa - cosP + sina - sinf + cos(a—PB) = cosa - cosP + sina - sinf
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 H o B o- B = S{sin( )+ sin( )}

sin(ae+ B) = sina - cosP + cosa - sinf sina - cosp = {+sin(a+ B)+ sin(a — B)]
sin(o —pB) = sina - cosPp — cosa - sinf cosa - sinf = {+sin(a+ B)— sin(a — B)]
T ox£B) =Pa- B F o B o sp = (+ )+ S8 )}
cos(a+ B) = cosa - cosP — sina - sinf cosa - cosfs = %{-‘- cos(a+ )+ cos(a — )]
cos(a —PB) = cosa - cosP + sina - sinf sino.-sinf} = 3{—cos(a+ B)+ cos(a — )]
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