Mathematics I 1. classes

Ex: the function f(x) = x* +x? — 3 is even function.
f(x) =(x)*+(x)f-3
=x"+x-3
= f(x)
Since f(-x) =f(x) . S{x) is even fun.

Def: a function f(x) is said to be odd function If f(-x) = - f(x) and it|i.
symmetric about the origin

Ex: The function f(x) =sinx— 3x’ + x is odd function.
fl-x) =sin (x) -3(-x) + (-x)
=-sinx+3x —x = -[sinx—3x3 + x] = - f{x)
Since f(x) =- f{x) = fis odd fun.
Ex: f(x) =x’ is odd fun. Ex: f(x) =x’ is even fun.
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0.4 Trigonometric Functions 1

1) y=f(x) = sinx

Df= R
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*» sin (-x) = - sin x VE
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» sin x is odd fun. and sym. about the origin

o)
Def: a function f{x) is said to be periodic with period p if p is the smallest

number such that f(x +p) =f(x).
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Ex: f(x) = sin x is periodic function with period 27
since sin (x+2 w)=sinx

2)y= f(x) =cosx £
D, X \ N /.
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" €OS (-X) = COs X

cos x 1s even tunction and symmetric about the y- axis

Ex: f(x) = cos x is periodic function with period 2.
Since cos (x +2m)=cos x
3)y= fix) =tan x

D;=R\ {x:x=’—’§, n=+1,%3,%5,...}
Rf=R‘

Y. axis
« tan (-x) = - tan x :
-~ tan x is odd function and !
symmetric about the origin . X s

56 4 2 4
«tan ( x+ m) =tan x -h
~ tan x is periodic with period 7 £

4) y=f(x) =cotx =

cos x
sinx

Di=R\{x:x=nmn=0,x£1,%£2, ...}
R1'=R
« cot (-x) =-cotx

.2 cot x is odd function and
Symmetric about the origin

vcot (x+ m) =cotx
s cot x is periodic with period .
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5) y=f(x)=secx “mlsx

Di=R\ {x:x =25, n==1,%3, ...}
R1=R\(‘1. 1)

v sec (-x) = sec x

.2 sec x is even function.

v sec (x+2m) = secx

.» sec x is periodic function with period 2m

1
6) y =f(x) =cse X = — U
Di=R\{x:x=nmn=0,=1,F2, .}
Ri=R\ (-1, 1)

recsc (x) =-cscx

.« csc x is odd function.

vesc(x+2W) =escx

.« csc x is periodic function with period 2m

Trigonometric identities:

1. cos’x +sinx =1
2. co?x+ 1 =csc’x
3 1 +tan’x=sec’x
. sin 2x =2 sin X COS X
. cos 2x = cos’ X —sin” X
=2cos’x~1
=158 x
. sin(x+y)=sinxcosy=*cosxsiny
. cos(x xy)=cosxcosy F sinx siny
tanxt tany

ctan (x £ y) == tan x tany

sin® x = % (1 — cos 2x)
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10. cos®x =~ (1 + cos 2x)

11.sinx cosy ——[Sm (x-y) + sin (x+y)]
12.sinx siny =E[cos (x-y) — cos (x+ y)]
13.cos x cosy=% [cos (x-y) + cos (x+ y)]
l4.cos(12t-—x)=sinx
15.sin(g-—x)=cosx

16. sin (T — X) = sin X

sinQ+cos 2Q—-1
cos Q—sin2Q

Ex: prove that =tan Q

sin Q+cos 2Q—1__ sin Q+(1—2 sin?Q)—1_sin Q (1—2sin Q _ sinQ __
cos Q—sin2Q cos Q—2sinQcosQ cosQ (1—-2sin Q) cosQ

. Do sin20_cos20=
Ex: Prove that R e sec O

=tan Q

LHS.= cos Q sin2Q—-sinQcos2Q _ cosQ (2 sin Q cos Q)— sin Q (2cos? Q—1)
T sinQ cos Q sinQ cos Q
2 c052Q—2 51w Q cos?Q+sin Q
- ;n( sinQ cos Q
4 mQ 1 =
T PR sec Q =R.H.S.
Ex: Sketch the graph of y=2 sin (3x) +1
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