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I
ITrigonometric Functions

In trigonometry, circular functions are also referred to as trigonometric
functions. The definition of these functions in its simplest form is that it
exhibits a close relationship between sides and angles of a triangle. Also
known as trigonometric ratios, they are designated by cosecant, secant,

cotangent, tangent, cosine and sine.

Derivatives of Trigonometric Functions

The table below summarizes the derivatives of 6 basic trigonometric

functions:

Derivatives of all trig functions

d .. .
—SINX =COSX —COSX=—S8Inx
dx dx

d B 5 B 5
—tan x =sec” x —cotx==—csc" x
dx dx
—secx=sS8ecxtanx —CSCXx=—cScxcotx

dx dx



Example : Find the derivative of the following function.
Derivatives of Trig Functions: Selected Problems
1. Find f'(z):

(a) f(z) =4cosz +2sinz

f'(z)= 461%(003 z) + 2&%(Sin z)

=|—4sin:t:+2cosa:|

(b)

[ 3x + sin(x) — 4 cos(x) )r = [31'fjr + sin :J':]r —[4cos xjr =

= 3x'+ cosx—4{cos xjr =
=3-1+cosx—4-[-anx)=

=3+cosx+4snzx
Example : Find the derivative of the following function.

g(x) = secx + cscx

Solution:

d e oers
dx‘q X —dxsecx dxCSCX

= secx tanx — cscx cotx

Example : Find the derivative of the following function.

g(x) = secx- (1 + sinx)



Solution:

d d _ d )
Eg(x) = Esecx (1 + sinx) + secx - ax (1 + sinx)

= (secx - tanx) - (1 + sinx) + secx - cosx

Example : Find the derivative of the following function.

gx) = -
cosx
Solution:
d ix-cosx—x-icosx
Eg(x) = cos?x -

1:-cosx + x-sinx cosx + x - sinx

cos’x cos’x

The derivative application is used as :
ds/dt=v, dv/dt=a

Where:

S : the distance [ meter (m)

V: the velocity in (m/s)

A: the acceleration (m/s2)



Example 1: The position of a particle on a line is given by s(?) = ¢3 —
3 t2— 6 t+ 5,where tis measured in seconds and sis measured in feet.

Find
a. The velocity of the particle at the end of 2 seconds.
b. The acceleration of the particle at the end of 2 seconds.

Part (a): The velocity of the particle is

v=5()=3t"~6t-6
Ate=2seconds s(2)=3(2)'-6(2)- 6
§'(2)=- 6fdsec

Part (b): The acceleration of the particle is

a=v(p=s{=6t-6
Ate=2seconds v'(2)=5"(2)=6(2) -6
v'(2)=5"(2) = 6 ft/ sec”

Example 2: The formula s()= —4.9 t2 + 49 t+ 15 gives the height in
meters of an object after it is thrown vertically upward from a point 15
meters above the ground at a velocity of 49 m/sec. How high above the

ground will the object reach?

The velocity of the object will be zero at its highest point above the

ground. That is, v= s7(t) = 0, where



v=5(0=-9.8t+49
SH=0=2-98:449=0
-9.8t=-49

t= 5seconds

The height above the ground at 5 seconds is

5(5)=-49(5)'+49(5)+ 15
£(5) = 137.5 meters

iHomework

Find the derivative of the following function.
1-y=x*(3x+1)
2- f(x) =tanx + cotx

3- h(x) = cscx + sinx - tanx



