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Definitions

O Trigonometric functions — The following common trigonometric functions are 2m-periodic
and are defined as follows:

Function | Domain and Image Definition Derivative
Cosine feR _adjacent —sin(0)
hypotenuse
cos(0) cos(f) € [-1,1]
it
Sine feR _OPPOSITE cos(6)
hypotenuse
sin(6) sin(f) € [—1,1]
sin(6 sit
Tangent 0 € R\{2k~} sin(6) = w 1+ tan?(0)
cos(f)  adjacent
tan(6) tan(f) €] — oo, + oo]

O Euler’s formula — The following formula establishes a fundamental relationship between the
trigonometric functions and the complex exponential function as follows:

e = cos(6) + isin(0)

Therefore, we have:

ei@ + efiG ei@ _ efiG ei@ _ efiﬁ
——— | and |[sin(0) = and |tan(f) = ————
( ) ( ) Z‘(ezB + 6719)

0) =
cos(6) 2 2%

O Inverse trigonometric functions — The common inverse trigonometric functions are defined
as follows:

Ve,

Trigonometric identities
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O Pythagorean identity — The following identity is commonly used:

V0, |cos?() +sin?(0) =1

Vz, |arccos(z)+ arcsin(z) = —

™

2

1
arctan(z) + arctan (7)
x

(x> 0)

—g (z <0)

0 Addition formulas — The following identities are commonly used:

Name

Formula

Cosine addition

cos(a + b) = cos(a) cos(b) — sin(a) sin(b)

Sine addition

sin(a + b) = sin(a) cos(b) + sin(b) cos(a)

Tangent addition

tan(a 4+ b) =

tan(a) + tan(b)
1 — tan(a) tan(b)

0O Symmetry identities — The following identities are commonly used:

0 Inverse trigonometric identities — The following identities are commonly used:

By a=0

By a=

cos (—0) = cos(6)

cos (m — 0) = — cos(6)

sin (—0) = —sin(0)

sin (7 — 6) = sin(0)

tan (—0) =

—tan(0) | tan (g - 9) -

tan (m — 0) = — tan(6)

Function Domain and Image Definition Derivative
1
Arccosine z e |[—-1,1 cos(arccos(x)) = x e
1) (arccos()) =
arccos(x) arccos(z) € [0,7)
1
Arcsine ze[-1,1 sin(arcsin(z)) =« _—
1.1 (arcsin()) =
arcsin(z) arcsin(z) € [-5,5
1
Arctangent z €] — o0, + oof tan(arctan(z)) = T2
x
arctan(zx) arctan(z) €] — 5,5

O Shift identities — The following identities are commonly used:

us
By§

By 7w

cos (9 + g) = —sin(0)

cos (6 + 7) = — cos(0)

sin (9 + g) = cos(0)

sin (6 + 7) = —sin(0)

¢ (9 + ”) !
an —)=-
2 tan(0)

tan (0 + 7) = tan(6)
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O Product-to-sum and sum-to-product identities — The following identities are commonly ([ Law of sines — In a given triangle of lengths a,b,c and opposite angles A,B,C, the law of

used:
Name Formula
cos(a) cos(b) = %(cos(a —b) + cos(a + b))
sin(a) sin(b) = %(cos(a —b) — cos(a + b))
Product-to-sum sin(a) cos(b) = % sin(a + b) + sin(a — b))
cos(a) sin(b) = %(sin(a +b) —sin(a — b))
cos(a — b) — cos(a + b)
b) =
tan(a) tan(b) cos(a — b) + cos(a + b)
cos(a) + cos(b) = 2 cos (GTH) cos (a ; b)
cos(a) — cos(b) = —2sin (%er> sin (a ; b)
Sum-to-product b b
sin(a) + sin(b) = 2sin (%) cos (a ; )
sin(a) — sin(b) = 2sin (L_b) cos (a + b)
2 2
Miscellaneous

0 Values for common angles — The following table sums up the values for common angles

to have in mind:

0 Kashani theorem — The Kashani theorem, also known as the law of cosines, states that in a
triangle, the lengths a, b, ¢ and the angle « between sides of length a and b satisfy the following

equation:

. _ o
Remark: for v = 3,

Angle 6 (radians <> degrees) | cos(f) | sin(f) | tan(6)
0« 0° 1 0 0
T s 30° ﬁ l @
6 2 2 3
m 5 45° Q Q 1
4 2 2
w 1 V3
— ¢ 60° — — 3
3 2 2 V3
g - 90° 0 1 0

c? =a?+ b2 — 2abcos(y)

the triangle is right and the identity is the Pythagorean theorem.

sines states that we have:

a

b

C

sin(A)

" sin(B)

" sin(C)
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