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Trigonometric Identities

Reciprocal Trigonometric
Identities

Sin©=1/Csc 6 or Csc 6 =1/Sin
0

Cos 6 =1/Sec B or Sec 6 =
1/Cos 6

Tan 6 = 1/Cot 6 or Cot 6 = 1/Tan
0

Pythagorean Trigonometric
Identities

sinfa+cosa=1
1+tan® a =sec® a

COSGC2

a=1+cofa

Ratio Trigonometric Identities
Tan 6 = Sin 8/Cos 6

Cot 6 = Cos 6/Sin 6

Sum and Difference of Angles
Trigonometric Identities

sin(a+B)=sin(a).cos(B)+cos(a).s-
in(B)
sin(o—f)=sina.cosB-cosa.sin
cos(a+f)=cosa.cosf-sina.sinf

cos(a—f3)=cosa.cosB+sina.sinf

Derivation Formula

Product Rule

(d/dx) (fg)=fg’ + gf

Quotient Rule

(didx) (fig) = gf-fg'/g?

Chain Rule

y =f(g(x)), then'y' = f(g(x)). g'(x)
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Derivatives of Trigonometric

Functions

If f( x) = sin x, then f'( x) = cos x
If f( x) = cos x, then f'( x) = —sin x
If f( x) = tan x, then f'( x) = sec 2
X

If f( x) = cot x, then f'( x) = —csc 2
X.

If f( x) = sec x, then f'( x) = sec x
tan x

If f( x) = csc x, then f'( x) = —csc
X cot X

Example 1

flx) = tanx

_ sinx
T Cosx

cosx - cosx — (— sinx) sinx

Derivative of sec x (cont)

sec x = 1/cos x

tan x = sin x/cos x

(cos x)' = -sin x

(sec x)' = (1/cos x)' = (-1/cos2x).
(cos x)'

= (-1/cos2x).(-sin x)

= sin x/cos2x

= (sin x/cos x).(1/cos x)

= tan x sec x

Therefore, d(sec x)/dx = tan x
sec X

Derivative of cot x

We will determine the derivative
of cot x using the quotient rule.
We will use the following
formulas and identities to
calculate the derivative:

fx= 3
COs x
2 . 2
— cos x+sin x
Cos” x

- 1
cos’ x

— 2
= 5&C X

Example 2

y'=3x" cotx + x” (~ csc’ x)

_ 2 3 2
=3x " cotx—x " csc x

g(x)=3sec(x)—10cot(x)

Derivative of sin x

d(sinz)
dz

sin(z + h) — sinx

(z+h)—=z

= hm
h—0

tsin x)' = cos x

(cos x)' = -sin x

cot x = cos x/ sin x

€os2x + sin2x =1

cosec x = 1/sin x

(cot x)"' = (cos x/sin x)'

= [(cos x)' sin x - (sin x)' cos
x]/sin2x

= [-sin x. sin x - cos x. cos
x]/sin2x

= (-sin2x - cos2x)/sin2x

= -1/sin2x

= -cosec2x

Therefore, d(cot x)/dx = -
cosec2x

sinz cosh + cosxsinh — sinx

= lim

h—0 h
. cosh—1 .
= lim
h—0
= (0)sinz + (1) cosz

= COS.L

Derivative of cos x

Derivative of cosec x

We will determine the derivative
of cosec x using the chain rule.
We will use the following
formulas and identities to
calculate the derivative:

cosec x = 1/sin x

cot X = cos x/sin x

(sin x)' = cos x

(cosec x)' = (1/sin x)' = (-1/si-
n2x).(sin x)'

= (-1/sin2x).(cos x)

= -cos x/sin2x

= -(cos x/sin x).(1/sin x)

= -cot X cosec X

Therefore, d(cosec x)/dx = -cot

X cosec X
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d(cos ) . cos(z + h) —cosz

m
dz Wt (z+h)—=
. coszcosh —sinzsinh — cosz
= lim
h—0 h
. cosh—1 sinh .
= lim ————cosz — sinx
h—0 h

= (0)cosz — (1) sinz
= —sinz

Derivative of sec x

We will determine the derivative
of sec x using the chain rule. We
will use the following formulas
and identities to calculate the
derivative:
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