DOGAR NOTES SERIES

EXERCISE 11.1

Even and Odd Functions: Mathematics 11 (PECTAA)

Even Function:
A function f is said to be even if f(-x)=f(x), for every number x in the domain of f.
For Example:
f(x)=x*and f(x)=cosx, (V xeR) are even functions.
Odd Function:

A function f is said to be odd if f(-x)=—f(x), for every number x in the domain of f.

For Example:

f(x)=x> and f(x)=sinx, (V xeR) are odd functions.

Q.1 Determine whether the following functions are even, odd or neither odd nor even.

(i) sin®x
Solution:

Let f(x)=sin®x
Replace x by —x
f(=x)=[sin(=x)]
f (—x)=[-sinx]’
+sin(=0) =—sin @

f (-x) =sin’x

So, f(x) isan even function.

(ii) Sin X+ €os X
Solution:

Let f(x)=sinx+cosx
Replace x by —x
f (—x) =sin(—x)+cos(—x)

f (—x) = —Sin X + COS X
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sin(—H) =—-sind

Unit # 11
.+ cos(—0) =cos &

f (—x)=—[sinx—cosx]

= f (-x)= f(x) and

f(—x)=—f(x)

So, f(x) is neither even nor odd function

(ii)  sin*x+cos*x
Solution:

Let f(x) =sin* x+ cos* x

Replace x by —x

f(-x)= [sin(—x)]4 Jr[cos(—x)]4
f (=x)=[ -sin (x)]4 +[cosx]'

-+ sin (—0) =—sind

cos(—@) =c0sé

f(—x)= sin® X + cos* x

= f(—x)=f(x)

So, f(x) isan even function

(iv) tan X +sec x
Solution:

Let f (x):tanx+secx

Replace x by —x

f (—x) =tan(—x)+sec(—x)

f (—x)=—tan x+secx

~tan(—0)=—tané

- sec(—0) =secd

f (—x)=—[tan x—secx]

= f(-x)= f(x) and

f(—x)=—f(x)

So, f(x) is neither even nor odd function.
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cosec® x
Solution:

(v)

Replace x by —x

So, f(x) isan odd function

sin x+sin3x

(vi)
COS X + COS 3X
Solution:

Replace x by —x

So, f(x) isan odd function.
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Let f(x)

sin(—@) =—-sind

1
cosec® x

Let f(x)=

1

)= [cosec(—x)]3

.- cosec(—8) = —cosecd

PR
[—cosec x]
1
f(—x)=—
(=%) cosec? x

= f(—x)=—F(x)

_ sinx+sin3x
COS X + C0S 3X

_ sin(—x)+sin3(-x)
cos(—x)+cos3(—x)

F(-x) = —sin X —sin3x

 COS X+ COS3X

COS X + C0S 3X

.+ cos(—0) =cos &

f(ox) =] xS |
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(vii) —

SEeCc X +Sec” X

Solution:

Replace x by —x

So, f (x) is an even function

1

sec X + cot? x
Solution:

(viii)

Replace x by —x

So, f(x) isan even function
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- sec(—0)=secd

1

Let f =
et f(x) sec X +sec® X

(%)= !

- sec(—x)+[ sec(—x)]

1
fFlex)e — =
(=) sec X +sec® x

3

- sec(—0)=secd

= f(—x)=f(x)

1

Let f =
et 1(x) Sec X + cot? x

f(-x)= =

- sec(—x)+[cot(—x)]2

1
=)= secx+[ —cot(x) ]

- cot(—-6)=—cotd

B 1
sec X + cot? X

f(—x)

= f(—x)=f(x)
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Periodicity:

All the six trigonometric functions repeat their values for each increase or decrease of 2z in @ i.e. the values of
trigonometric functions for 9and 6+2nz, where e R and ne Z, are the same.

This behavior of trigonometric functions is called periodicity.

Period of Trigopnometric Functions:

Period of a trigonometric function is the smallest positive number which, when added to the original circular
measure of the angle, gives the same value of the function.

A function is periodic, if f(6+p)=f(8), forall ¢ in domain of function and the least positive value of p is
called the period of the function.

The following table shows the periods of trigonometric functions.

sine 27
cosine 2
secant 2
cosecant 2
tangent n
cotangent r

Q.2 Find the periods of the following functions:
(i) sin5x
Solution:

We know that the period of sine is 2z

=.sin(5x+ 27 ) =sinbx
:>sin5(x+2?”):sin5x
It means that the value of sin5x repeats when x is increased by 2?”

Hence 2?” is the period of sin5x
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(ii) COS7X
Solution:

We know that the period of cosine is 27 .

cos(7x+ 27r) =CoS7X

:cos?(x+27”)=cos7x
It means that the value of cos7x repeats when x is increased by 27”

Hence 27” is the period of cos7x

(iii) tan 3x
Solution:

We know that the period of tangent is = .

~.tan(3x+ ) = tan 3x

:tan3(x+%j=tan3x
It means that the value of tan3x repeats when x is increased by % .

Hence % is the period of tan3x

. X
iv cot—

(iv) >

Solution:

We know that the period of cotangent is 1.

~cot| X7z |=cot2

2 2
:>cotl(x+27r)=cot5
2 2

It means that the value of cotg repeats when x is increased by 2.
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Hence 2 is the period of cotg.

. T
\"} 19 —
(v) sin ( 50 xj
Solution:

We know that the period of sine is 27.
~19sin| = x+ 27 | =19sin| Z x
20 20
:>19sin£(x+40):195in Z x
20 20
It means that the value of 193in(%x) repeats when x is increased by 40.

Hence 40 is the period of 19sin£% x).

. 2X
Vi cosec| —
(vi) [ & j

Solution:

We know that the period of cosecant is 2.

[ZX j [ij
..cosec| — + 2z |=cosec| —
5 5

2 2Xx
= cosec— (X +57) = cosec| —
5 5
It means that the value of cosec(%j repeats when x is increased by 57.

Hence 57 is the period of cosec(%j.

Solution:

We know that the period of sineis 2.
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It means that the value of %sin(s—zx—%j repeats when x is increased by 4?”

Hence *Z is the period of Lsin[ 2X _Z |,
3 2 2 2

Alternate method:

We know that the period of cosine is 27.

1 3x 1 3x
S.——C0S| — + 27 |=—=cC0S| —
2 2 2 2

(viii) —5-— 3sec(77zx + %j

Solution:
To find the period of —5- 3sec(77rx + %J ,
consider only —3sec(77zx+%)
We know that the period of secant is 2.
—35ec[(77zx +27)+ %} = —35ec(77rx + %) = —3seC|:77Z(X + ;j + %} = —35ec(7x + %)

It means that the value of —3sec£7x+%j repeats when x is increased by %
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Hence ; is the period of —5—Ssec£7nx+%j .
The addition of constant number =5 to the secant function does not affect the period.

(ix) 12 +10tan (1 xj
30

Solution:

To find the period of 12 +10tan (% xj )

consider only 10tan (1 xj
30

We know that the period of tangent is 7.

..10tan £X+7r =10tan lx
30 30

:>10tan£(x+30)=10tan Zx
30 30

It means that the value of 10tan(%x) repeats when x is increased by 30. Hence 30 is the period of
12+10tan(£x).

30
The addition of constant number 12 to the tangent function does not affect the period.

(x) 6—4cot(ﬁ+zj
4 4
Solution:

To find the period of 6—4cot(%+%} ,

consider only —4cot B+E .
4 4

We know that the period of cotangent is .

. —4cot B-ﬁ-ﬂ +Z =—4cot B_f_z
4 4 4 4
:>—4cot{z[x+4—”j+f}:_4cot(ﬁ+fj
4 7 4 4 4

Notes Prepared by:

Prof: MUHAMMAD IRFAN DOGAR Contact: 0300-1920009
(PGC ARG Campus, Entry Test Expert KIPS) Available at: MathCity.org




DOGAR NOTES SERIES Unit# 11

It means that the value of —4cot(77i(+%j repeats when x is increased by 47”. Hence 47” is the period of
6—4cot B+Z
4 4

The addition of constant number 6 to the cotangent function does not affect the period.

(xi) 9+30sec[i+2—”J
15 15

Solution:

To find the period of 9 + 303ec(i + 2—”} )
15 15

consider only 30sec 1+2—7Z
15 15

We know that the period of secantis 2 .

~.30sec|[ X+ 27 |+ 2% | =30sec| X + 27| = 30sec i(x+30n)+2—” ~30sec| X+ 2% | It means that the value of
15 15 15 15 15 15 15 15

30390(%+i—§) repeats when xis increase by 307 . Hence 30 is the period of 9+303ec(%+i—75rj . The

addition of constant number 9 to the secant function does not affect the period
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