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1. Introduction

In this module the domain and range of trigonometric functions are discussed. Using domain

and range, the graphs will be plotted and periodicity will be checked.

2. Domain and Range of trigonometric functions

From the definition of sine and cosine functions, it can be seen that they are defined for all real
numbers. Further, we observe that for each real number x,— 1 <sinx <land-1<cosx <1.
Thus, domain of y =sinx and y =cosx is the set of all real numbers and range is the interval

—-1,1],i.e.,— 1<y <1. Since cosec X = L the domain of y = cosec X is the set
y y
sin x

{x:x€eRand X #nm,n € Z}andrange istheset{y : y ER, y >1lor y <-1}
Similarly, the domain of y =secx istheset{x : x e Rand X #(2n+ 1) % n € Z} and range

istheset{y:y€R, y<-1lory >1}.

The domain of y=tanx istheset{x: xe Rand X #(2n+ 1) /2, n € Z} and range is the set
of all real numbers.

The domain of y =cotx istheset{X : X € Rand X #nx, n € Z} and the range is the set of all
real numbers.

The values of sin x and cos X repeats after an interval of 2n. Hence, values of cosec X and sec x
will also repeat after an interval of 2.

Values of tan x will repeat after an interval of . Since cot X is reciprocal of tan x,, its values will
also repeat after an interval of «.



Table showing Domain and Range of Trigonometric Functions:

Functions Domain Range
sine R [-1.1]
cosine R [-1.1]
T 1
tan R—-{(2n+1) E:HE Z; R
cot R—{nn:ne Z} R
T 1
sec R-{(2n+1) E:F’EE 7} R-(-1,1)
cosec R—{nnt:ne Z} R-(-1.1)

3. Graphs of Trigonometric Functions:

Using this knowledge and behaviour of trigonometric functions, we can sketch the graph of
these functions.

The graph of these functions are given below.

y=sinx Y’



cot x

.}! -

tan x

y:



Y Y
N N . ' A ! '
:&/: :\ ' 2 \/. '
1 [ ] ' ' R Fid .
I 1 2 1 1 SN 1
-t ! oo ! P —Th a2 g
- X 2 L ~ T
- *> > XEr—Ff——F——F——>
X'€ 1 0 'L "I > X X . o b ¢ - X
) VAN - BTN
\:_2 :/\: ,/\ -2 ./\u
: N : : : W : :
‘\.“ \JI
y=secx ¥ =cosecx

Example 1: Draw the graphs of sinx, 2sinx and %sin X on the same graph and compare.

Solution: To draw the graph of y =2sin x, start with the graph of y =sin x and multiply the
y -coordinate of each point by 2. This has the effect of stretching the graph vertically by a factor

of 2. For the graph of y = %sin X, we start with the graph of y =sin x and multiply the

y -coordinate of each point by% . This has the effect of stretching the graph vertically by a factor

ofl.
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Example2: Show that the graph of y=—cosx is reflection of the graph of y =cos x,
along x-axis.

Solution: Draw the graphs of y=—cosx andy=cosX o the same axis.
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It can be seen that the two graphs are reflection of each other along the x-axis.

Example 3: Draw the graph of y=cosxand y =-3cosx, on the same graph.

Solution: The graphs are given below:

y=—3cosx




Example 4: Compare the graphs of the curve y = sink x, where k can take different values.

Solution: To see how the value of k effects the graphs of y = sink x. We know that
if f(x)is periodic with period A, then period of f(x)is %
Let us observe the graph of the function y =sin2 x. Since

The period of sin2 x is 27” =, the graph completes one period in the interval 0<x<r.

For the graph of the function y =sin % X, the period of is ZT” =47, and so the graph completes

2
one period in the interval 0<x<4r.

4, Summary:

In his module we have seen how to get the domain and range of trigonometric functions . Also
with the help of domain and range, the graphs of all trigonometric functions were plotted. We
also examined the changes in the graphs of sine and cosine functions when they were multiplied
by a constant or an angle was multiplied by the same.



