5 yrsecx == (ax0) e TR
= sec (x radians ) = sec(f degrees ) = sec’ < RO AT S
6) y=csex. = % (b#0) | .l“_ k e
= c¢sc (x radians) = esc (f degrees ) = "-"5“:%;.’1

Remark 1: Definition 1 uses the standard function notat;on y f(x) w;th
/ .replaced by the name of a particular trigonometric functlon For.example ,
y=cosx actually means y=cos(x) and yos ik
cos £° actually means cos (£°) . P

Remark 2: Remember that #°= ¢ x % radians and *'

X radians = (x X = )
_ T

Theorem 1:
For any real number x we have the following trigonometric {dentities :

1) e x= _1 :
sin x
1
2) see x = ;
cos x | A
3) C(}t. ) 1 .
tan x -
. i » ; -
4) #mwe= 20
cos x .
: 5) e C?S.x .
sin x
6) SII] (—x) :_SiH(X).
7) cos(—x) = cos (x) . ST
: TARREC SN Sl
8) tan(-x) = —tan(x) . R
9) cot (-~ x) = —cot(x) .
10) sin’x +cos’x =1
11) sec’x =tan’x +1 . e S s

12) ese’x=cot'x +1 .
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S 25 Graphs of Sine and Cosine Functions

2.5.1: Table for values of sin x,cosx,and tan x for selected values
of x e

T + - 4
Values of -| Degrees 0 30 5 60 80
cl o i e . b I8 T T
‘Radians 0 — — — —
= 6 4 3 2
: 1 1 ;
sinx- | 0 - e ﬁ 1
; 2 «/E 2
: 1 1
i 08X ¢ 1 ..‘@ —= s 0
2 , 5 o2 2
: 1 : b
Llonml X 0 .\/_‘ 1 JS— Undefined
. 3
S Degrees - ISR - 180 270
Valuesof ' 1. ;
o Radians Shes o8 i o EE
o 3 ARSI O 2
: . 5t . 1 1
RETEERE - & [:_3_ = = 0 -1
i 2 \/E 2
' 1 1
Cosx - =i o — i .ﬁ -1 0
T B V2 1
_ | ' 1
. JCtanx . 5 Jg - e T 1] Undefined
bt c “al3

‘Definition: Afunction £ is periodic if there exists a positive real number
p suchthat f(x)= f(x+ p) forall x inthe domain of 1.
- The smallest such positive number p is the period of f.
Remarks : - |
1) The #un‘éfc_i.ans sinx, cosx, secx, and cscx are periodic functions
- with period 27 .

2) © The functions tanx and cotx are periodic functions with period 7 .
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2.5.2: The Graph of sinx
The graph of the function = sin x is the line passing through all the points
(x,sinx) onthe x y-plane.

The graph of the function y=sinx for the interval [0,2x] is the line
Tt ] T St 1

ssing through the points (0,0), (=,=),(=,1), (=,=), (=®,0),

passing through the points (0, ),(6 2) (2 ) (6 2) (m,0)

(zg,m%) - (%,—'1) ) (}—?,—%) ,and (2n,0) which is shown iﬁ.the

following figure

¥ ks
I.D" LA
.
/] »73)
/ X
gaide oo R A
ms ‘ 4 ;
Q\
F-D\ D

The period of the function y=sinx Is 27 . The domain of the function
y=sinx is the set of all real numbers R .

The range of the function y=sinx is the interval [=1,1] .
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2.5.3: The Graph of cosx
The graph of the function p = cos x is the line passing through all

the points (x, cosx) onthe x y-plane .
The graph of the function y=cos x for the interval [0, 21] is the line

" T 27 ]
P o h h th ] ints 0’1 s (=5=), _)O : __-_,____'_ i ,,..I ;
assing t roug e jefolig] ( ) ( 3 ) ( ) ( 3 ) ('IE )

(%,-%) s (37”,0} 3 (—5—75,-%) ,and (2n,1) which is shown in the

3

following figure

(0, 1) .ofz\ I A (2 1)
J4 ) (2
\\ J,f
3 s l - ¥ il
TEN R
EDS F
()\ S
e 3 . \\n.// 3 2
{rr, ~1)

_E » : m * ;
> o ““'E' bl ; Fid
The period of the function y=cosx is 27 .

The domain of the function y=cosx is the set of all real numbers R |
The range of the function y=cos x is the interval [-1,1] .
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2.5.4: The Graphs of tanx and secx
The graph of the function y=tan.(x) is the line passing through all

the points (x,tan x) onthe x y-plane.

The graph of y=tan (x) isshown in the following figure

A y-oxis

3 o 1" T T T

The graph of y=sec(x) is shown in the following figure
éy—rrxis
|
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