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QUADRANTS & SIGNS OF FUNCTIONS

Sin& csc pos. All positive
others neg.

Il

v
tan & cot pos. COS & SeC pos.
others neg. others neg.

RIGHT-ANGLE TRIANGLE RELATIONSHIPS
a=opposite side
b = adjacent side
¢ = hypotenuse

¢ %0°-0 . o _ Sideopposite® _ a
a Sne = ==
hypotenuse c
0 o0° c0sf = side adjacent to 6 _ b
hypotenuse c
b _ _sideopposite® _ a
@ = Sdeadjacent 06 - b
Pythagorean theorem: c® = a?+ b?
FUNDAMENTAL IDENTITIES
l.'[anx:m 2.szs<:x:L 3.(:s<:x:_i 4.cotx:i:ﬁ<
COSX COoSX sinx tanx  sinx
5. cosX + sin’x = 1 6. 1+ tan’x = sec’x 7. cot’x+1 = csc™
8a. cos(m/2—-x) = sinx 8b. cos(n/2+Xx) = —sinx
9a sin(m/2-x) = cosx 9b. sin(n/2+X) = CoSx
10. tan(m/2—-Xx) = cotx

OPPOSITE-ANGLE | DENTITIES

1. cos(=x)
4, sec(—X) = secx
ADDITION LAWS

COSX 2. sin(—x) = —sinx 3.

5. cst(—X)

tan(—x) = —tanx
= —CCX 6. cot(—x) = —cotx
1. cos(xxy) = cosxcosy F sinxsiny

tanx + tany
+ =
8. ten(xy) 17 tanxtany

DOUBLE-ANGLE IDENTITIES

2. sin(xty) = sinxcosy £ cosxsiny

la cos2x = cosX—sin  1b. cos2x = 2cosx—1 1c. cos2x = 1-2sin’

1d. sin’ = %(1—c052x) le. cos’x = %(1+ c0S2X)

2tanx

3. tan2x =
1—tan’

2. §n2x = 2siNXCcosx

HALF-ANGLE IDENTITIES
" .
1 cosk = + 1+ cosx '|f x12.|s'|n quadrant | or IV
2 2 - if x/2isin quadrant Il or 11

2 gn¥ = 4 {L=cosx +if x/2isin quadrant | or I
T2 TN 2 - if x/2isin quadrant |11 or IV

38 tan® = + [L=COSX +if x/2isin quadrant | or Il
2 1+ cosx |-ifx/2isinquadrant |l or IV
3, tanX = L2COX o _SNX oty
' 2 sinx 1+ cosx

PRODUCT IDENTITIES

1. 2cosxcosy = €OS(X—Y) + COS(X +Y) 2. 2sinxsiny = cos(X—Y) — cos(X +Y)

3. 2sinxcosy = sin(x+y)+ sin(x—y) 4. 2cosxsiny = sin(x+y)—sin(x—y)

5. cosmxcosnx = cos(m+ n)x + cos(m—n)x
SUM IDENTITIES

1. cosx + cosy = 2COS(%Y) cos(x—_y)

> 2. COSX — COSy = —Zsin(%y) sin(x—_y)

2

3. sinx+ siny = Zs‘n(%y) COS(X_—Y)

> 4. snx—siny = Zs'n(x—_y) cos()%y)

2

REDUCTION IDENTITY

1. asinx+ bcosx = Ja?+b?sin(x+y), wherey ischosen so that

a . b
cosy = and siny =
Y Jaz+b? Y Jaz+b?

PLANE TRIANGLE RELATIONSHIPS

Law of sines;: —— = b - ¢
snA sinB sinC

Law of cosines: ¢ = a?+ b?—-2abcosC,

_ az+bh?—¢
C= acos( 22b
tan;(A+ B)
.a+b _ 2
Law of tangents: —~ = —
tan5(A-B)
INVERSE TRIGONOMETRIC FUNCTIONS
Function Domain Range Quadrants
y = cos”x -1<x<1 0<y<n land Il
y = snx -1<x<1 —n/2<y<n/2 land 1V
y = tan'lx al reds —n/2<y<mn/2 land IV
y = sec” x>1 or x<-1 0<y<m,y=m/2 land i
y = ot x>1 or x<-1 —n/2<y<m/2,y=0 | landlV
y = cot™x all reals o<y<n land Il

PRINCIPAL VALUES FOR INVERSE TRIGONOMETRIC FUNCTIONS

Principal valuesfor X >0 Principal valuesfor X< 0

0<snx<n/2 —n/2<sin7x<0

0< cos™x<m/2 n/2<CoS X< T

0<tan™x<m/2 —n/2<tan"'x<0

O<cot™x<m/2 n/2<cotX<m

0< sec'x<m/2 n/2<secX<T

O<csc'x<n/2 —n/2<cscx<0

INVERSE | DENTITIES (ASSUMlNG PRINCIPAL VALUES ARE USED)
1. sin”x+cos'x = /2 7. sin"(—x) = —sinx

2. tan”x+ cot™x = /2 8. cos™(—x) = m—cos X

3. secX+ ccX = /2 9. tan"'(—x) = —tan"'x

4. cscx = sini(1/x) 10. cot™(—x) = m—cot™'x
5. X = cos(1/x) 11. sec™(—x) = m—secx
6. cot™x = tan"{(1/x) 12. cscTi(—X) = —cseTX

COMPLEX IDENTITIES

cosw = e‘w;zeﬂw isnw = elw;ﬁv Euler Identity: € = cosw +isinw
QUADRATIC FORMULA
Solutionto ax?+bx+c = 0: xz_bi—z#:
EXACT VALUES
Angle (deg) Angle (rad) cos(X) sin(x) tan(x)
0° ) 1 0 0
30° n/6 J3/2 1/2 J3/3
45° n/4 B2 | pre |t
60° n/3 1/2 J3/2 J3
90° n/2 0 1 +oo
180° . -1 0 0
270° 3n/2 0 1 oo
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