¢ trigonometric functions

trigonometric functions can be defined using a right-angled

triangle, but they are understood through the unit circle,

which is a circle with a radius of 1 centered at the origin of

the coordinate plane. / \
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For any angle 9, the point on the unit circle corresponding to
the angle has coordinates (x,y), where:

. x =cos(0)
. y =sin(0)

. The angle 8.is measured counterclockwise from the
positive x-axis.
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Then,

1- Sin(e) ==

2- cos(e8) ::f

o tane) = 292

4- cot(p) = Z::((Z)) = %

5- sec(g) = CO:(H) = £

6- csc(p) = Sinl(e) = §
Remarks:

1- (il =Ldll)180° = 7 radians (k! Galall)
2- To change radians to degree, multiply radians by
180°

T

3- To change degree to radians, multiply degree by

T
180°"



Example:

1- Change 30°,45°,60°, 90° to radians?
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i nmnm ?
2- Change 1517310 degree”
1- 30° x — == red
180° 6
T 180° o
2- gx— =30
Remark:

1-sin?(0) + cos?(0) =1
2-1 + tan?(0) = sec?(0)
3- 1+ cot?(8) = cesc?(0)

4- sin?(0) = 1_“;5 2

5- cos?(0) = H%S(O)
6- sin(@ + 2m) = sin(0)
7- cos(8 + 2m) = cos(6)
8- Sin(—0) = —sin(0)
9- cos(—0) = cos (0)




Graph of Trigonometric Function
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3.y = tan(6)
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1.y = cot(0)
2.y = csc(8)
3.y =sec(0)
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Composition of functions

The composition of functions involves combining two
functions to form a new function. If you have two functions
f(x)and g(x), the composition of f and g is written as

(f ° g)(x), which means you apply g(x) first and then apply
f(x) to the result of g(x).

Definition:

Given two functions f and g, the composition (f o g)(x)
|s defined as:

(feg)x) = f(g(x))

This means you first evaluate g(x) and then substitute that
result into the function f .

for example,
f(x)=2x+1 and g(x) = x?

Now, we want to find (f o g)(x). This means we will first
apply g(x), and then apply f(x) to the result of result of

g(x).



1-Evaluate g(x): g(x) = x2.

2-Now apply f(x) to g(x) = x%: f(g(x)) = f(x?) =
2x% + 1.

So, the composition (f o g)(x) is:
(feg)(x) =2x*+1

Remark:

1- Order matters: (f e g)(x) is not necessary the same
as (g o f)(x).
Generally,f(g(x)) * g(f(x)).
For example,
Let’s consider the following functions:

f)2x, gx)=x+3
Now, let's compute both compositions:

(feg)x) =f(g(x))

First, evaluate g(x):
gx)=x+3
Now apply, f to g(x):
f(g(x)) =f(x+3)=2(x+3)=2x+6
So,(feg)(x)=2x+6



(g° ) = g(f(x0)

First, evaluate f(x):
f(x) =2x
Now apply g to f(x):
g(f(x)) =g(2x) =2x+3
So,(g e f)(x) =2x + 3.
As you can see, f(g(x)) * g(f(x)), which show that
the order matters in function composition.

2- Associativity:
for function composition to be associative, it means
that if we have three functions f, g, and h.
(Folgom) =((fog)oh)
This implies thatif we first compose g and h, and then
compose the result with f, it's the same as first
composing fand g, and then composing that result
withh.
Forexample,
Consider three functions f(x) = 2x,g(x) = x + 1,and
h(x) = x?.
Let's check the associativity of composition:
Firstfind (f o (g o h))
goh(x) =g(h(x))=gx>) =x*+1
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Now,fo( )(xgoh)=f(x*+1)=2(x*+1)=2x*+
2

Second find ((f e g) o h)
fogx)=f(g()=flx+1) =2(x +1) = 2x +2
Now, (fog)oh(x) =(@2x+2)oh=2(x?)+2=2x*+2

Since both approaches give the same result 2x? + 2,
this demonstrates that composition is associative.

H.W
1-f(x) =x+1 and g(x) = 2x ,find f o g(5).
2-f(x) =vV1—x andg(x) =vVx -1

find g o f(1— a).
3-f(x) = x2d g(x) = 2x + 3 ,find f o g(1 + 1),
4-f(x) = == and g(x) = %‘1 find f o g(7).
5- Let f(x) = 2x + 1 ,find g(x) such that

fog(x)=x*
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