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DEPARTMENT OF MATHEMATICS

UNIT Il -FOURIER SERIES
2.4 PERIODIC FUNCTION

Periodic Functions
» A function f(x) is periodic if there is a positive number T such that for every
value of x:

fx+T) = f(x)

The smallest such value of T > 0 is called the fundamental period or simply the
period.

» If we know what the graph looks like in an interval of length T, then we can
use replication to sketch the entire graph.

y

period T

Problem 1: What is the fundamental period of the following function?
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Solution:

a) The period is 3
b) The period is 6
c) The period is 4

Period of Trigonometric Functions

Period m: Sin x 1
tan(x + ™) = tanx tanx = P , cotx = P—
cot(x + m) = cotx 1 1
Period 2m: SeCX = osx S = Sinx
sin(x + 2m) = sin x
cos(x + 2m) = cosx
sec(x + 2m) = secx
csc(x + 2m) = cscx )
v ¥ ¥ y=tanx
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v =sinx : :
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Domain: —o% < x < 50 Domain: —se < x < o Domain: 1 ++% + 3T
anee: -1 = v = ange: -l=y= Y ’
nge: =vy=1 Rang Il=sy=1 2 2

Period: 2 Period: 2w Range: -—o <y <=

Period: o
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Domain: x + 0, o, +2m, ...

Range: v=-loryv=|
Period: 2

Problem 2: Sketch
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Vo= SEC X

a) y =sinx,
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Domain: x 7'-+E, ...
2 2

Range: v=-lorv=1
Period: 24

b) y = 2 sin x,and

What is the period of each function?

Solution:
a) The period is 27

b) The perlod is2m
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¥y =cotx
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Domain: x # 0, =, =2m, ...
Range: -—w <y <
Period: =

c) y = sin(2x),

c) The period is
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