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PERIODICITY AND EXTREME VALUES

SYNOPSIS

Periodic Function and Period of Function

A real function f: A- B is such that f(x + k) = f(x)[J k O R ; then f is called periodic

function and least positive real number ‘k’ is edllperiod of function.
(i.e.) 'k’ is period of f(x) then (i) f(x + K) =(k) and (ii) f(x + nk) = f(x).
* |If the period of f(x) is a, then the period of(xfis also ‘a’.
*  The period of sin x, cos X, cosec x and secXts

*  The period of tan x, cot i®.

*  The period of sin kx , cos kx, sec kx, cosecsk%.

*  The period of tan kx and cot kx ‘%

*  The period of siix, cos x, cosetx, se€ x.
If nis even itist
If nis odditis 2t
*  The period of tahx, cot' x when ‘n’ is either even or odd s
*  The period of [sin x|, |cos X|, [tan X|, |coSe¢sec x| and
|cot x| isrt
* Ifa, b, Rand n]R. The period of
(i) a sid' x + b co8 x.
(i) a tar!' x + b cof x.

(ii) a cose€ x + b sebx
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a=b a#b

T
neven 5 T
nodd 2=n 2n

The period of
(1) alsin x| + b|cos x|

(i) aJsin x| + bj|cot x|
(i) alcosec x| + b|sec x| Jgs ifa=b AND ismtifa#b.

The period of x — [x] is 1| Here [ . ] denotes greatest integer functaox]

f1(x), f2(x), f3(x) and f(x) are periodic functions with periods, P, P; and R respectively then

the period of
(@) a.i(x) £ b fx(x) is LCM of periods of (x) and £(x) (a# b)

a.f(x) £ b.f5(x)

(b) C.f3(x) £d.f4(%)

is LCM of periods of {(x), f(x), fz(x) and (x).

The LCM of functionsg,

olo
— | o

LCM of Nr i.e) LCM of (a.c.e)
HCFof Dr =’ HCFof (b.d.f)

Extreme values

The range of sin x and cos x is [-1, 1]

The range of tan x and cot X ise§;0)

The range of sec x and cosec x is{—1] [ [1, ).

The extreme values of a cos x + b sin X + c.
Min = ¢ —+va’+b?.
Max = ¢ ++/a’ +b?

www.sakshieducation.com



www.sakshieducation.com
Range:[c—\/m, c+m]
*  The minimum value of
(i) &sir’x + bPcoseéx
(i) a’tarfx + bPcot’x
(iii) a’cosx + b'sedx is 2ab.
Range: [2alxo)

*  The extreme values of

Min = 8*C \b? +(a-c)?
2

a sirfx + b sin x cos x + ¢ cés - 2

[i.2 N2
Max:a+c+ b +(a-c) .

2 2
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