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3 5
—_)i-_: veen
2 2

y=tanx 4

1
Domain: —
w 3 3' - 1
R—{+3.+..} ?/ 4
Range: R ;
rPeriod: (4

(tan(@ + ) = tan 0

[|Odd function:
tan(—0) = —tan 6

ol
B

y=colx
Domain:
R —{0,+m +2m,..}
Range: R
Period: ™
[cat(() +m) =cotB ]

T
i

(0dd function:
lf:ot(—B) = —cot @

Yy =CSCX i
K
il I
Domain: T il B P
R — {0, +m, +2m, ...} Tﬁ z TﬁT
Range: . (7
R—(=11)

Period: 21
csc(0 + 2m) = csc O

0Odd function:
I csc(—0) = —cscO

y = secx

Domain:

R-{+Z+%,..]

Range:
R—-(=11)

Period: 21
sec(0 + 2m) = sec O

J

Even function:
ec(—0) = secO

Scanned by CamScanner
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Appendix D : Trigonometry
JsY) ciagl)
g ) Gl Gy Gl A Slas e 93N Jasadl) i
Exercise (1)

convert from degrees to radians

210xm_21m (3)(7)m 7w 71

D20 = " 18 " 233 23 6
, 300xm 30T (2)(3)(5)m _5m

2)300°=—g0 =18 _ (2)(3)(3) 3

3)9° = IXT (3)3)m Y\ 1't

180 (2)(2)(3)(3)(5) (2)(2)(5) 20

315xm . @G Tm Tm
180  (2)@2)3B)G5B) @@ 4

4) —315° =

900 x T _90m _ (2)(3)(3)(5)m _

°)900° = — 80— =g = 2)(3)(3)

, 36Xm 2)(2)3)3)m _m
)36 =80 ~ @B @G 5




Exercise (2)

convert from radians to degrees

1)4m =4 x 180 = 720°

m 7 X 180

2)——=——— = _7%x90=-630°
) 5 5 90 630
3 8n—8><180—8><60—480°
)3 =73 ~ B

4 51t_ 5><180_5><15_750
)12_ 12 N

A Casgl

Lgaladiin Audug o A0taY) ) gal) oyl 63 43 j2a

sin(9) = o°rp cos(0) = ﬂ
hypotenuse : . ©) hyp © hyp
Ioppasme
1/
| _ hyp _ hyp
csc(0) = op sec(0 = odi

adjacent/’
— opp — adj
tan(0) = s cot(0) = opp



Ay Trig Functions using Unit Circle

(cost,sint)
: 1
I sin© =3 . y CscO =—
1 y
t
>
T
X 1
cos®© =— =x secO =—
1 X
X
tan© = LN cot® = —
X y
&L\\JL&Y\ pacld
) ad ALY &y A ok Sl ad J ¥ g
494 Sin(x)  csc(x) daa ga AN

Allas Lgeash 450D ) gal) By g

Al ad GG &y B ok
4254 tan(x) s cot(x)

Tl Lgasd A0 ) gl B

v

A ad al N a0y (A Jakd
432 34 cos(x) s sec(x)

dalle Lgadd 450N ) gal) 2Ly




Exercise (3)

Find the remaining trigonometric ratio

1) sin(@) =2 ,0< 6< 7
m
2

G ¥ ) A i dgg) 3
A po A8l 1 gl S o

________________________

opp =3

. 3 opp
sm(e) = = = m

adj 4
COS(G) = M = =
tan(g) = 22 =2
adj 4

. =16 =4
dj 4
cot(0) = % =3
h 5
csc(0) = ﬁ =3
5

hyp
sec(0) = 2 1



2) tan(0) =2 ,0 < 9<§

S o) @l B a0

Fn sa BB J) sl S o

tan(0) === %
cos(0) = :—x = \/ig
sin(6) = ;0 = %
cot(0) = % = %
csc(0) = ::f) = g

opp =2

hyp = /22 + 12
_VETI=+3

adj=1



3) sec() = —-1.5, §< o< m

i 3 L 15 3x5 3

) ad ALY &y A et g Sec((;)=_1_5=_ﬁ=_ﬁ=_E
454 Sin(x) s csc(x) sec(8) = _3_hyp
2 adj

Aalls Lgasd 4NN J) gl (Blag

w

v

adj =2
cos(0) = % = —%
tan(0) = ?;l_’ = —?
cot(0) = % = —\%
csc(0) = % = %
sin(@) = 222 = 22



i e,{éadt’d\@Juabia

Al Lgad LT ) gl L g

____________________________

. 424 tan(x) scot(x) |

N A

1 adj
cos(®) = —; = :—y:)

sec(d) =2 - _3

adj

tan() = - = 2V2

_adj 1 1xv2 V2
cot(8) = opp  2vZ  2V2xVZ 4

by 3 32 32
cse(8) = opp  2vV2  2V2xv2 4

. 2\/2

sin(0) = % =—="



4 3
5) csc(9)=—§, 7< 0 <2m
> 2m
A ad al Ny (A ek
422 34 cos(x) s sec(x)
Al Lgad A0 ) gl (Bl
3n
2
csc(0) = g :%ﬁ hyp = 4
opp =3
dj V7
cos(0) = ﬁ = i
tan(0) = 22 = 2
d V7
’ adj = /42 — 32
_adj V7
cot(0) = o~ 3 _Vie =9
sin(6) = {20 = — _ 7
sec(0) = h—y? =2



6) cot(0) =3, < 0< 2@
G a8 o Ay 9130 O3 A ge cot(B) ) dad O aSay ¢Sy ol Sl g G au ) (B s Ay g) 1)

3 adj
COt(B) = 1 = E

=

e hyp = /32 + 12

Al ald GG &y A ek
o1

i 454 tan(x) s cot(x)

Al Lgash 440N J)gal) Bl opp =1
____________________________ g
adj =3
sec(0) =h—)(;‘i’= —@
tan(0) =%=%
csc(0) =:%§= —/10
sin(0) = 22— _ L _ _ LWI0 _ 10

hyp V10 Jioxvio 10



S Ciagd)

L) L) g 30 A ) gl ey ad sl

Degrees | radians | Degrees | radians
o o E
0 0 90 5
30° = | 180° T
45° 1 2700 3n
4 2
60° § 360° 2m
30° == 45° == | 60° =-
6 4 3
sin(0) 1 vZ o1 V3
> Or >
cos(0) V3 vZoooo1 1
2 2 o' 2 ?
1
tan(0) = 1 V3

Do Al L g 3



0°=0 90° = g 180°=m | 270°=3" | 180° =2m
2
sin(0) 0 1 0 -1 0
cos(0) 1 0 -1 0 1
tan(0) 0 undefined 0 undefined 0
Exercise (4)
1) sin(0) =0
sin(m) =0
sin(2m) =0
Note: sin(nm) = 0 foralln € Z
For example: sin(4r) =0 , sin(5m) =0
2)cos(0) =1
cos(m) =-1
cos(2m) =1

1 if nisevennumber

Note: cos(nm) =
—1 if n is odd number

For example:cos(4m) =1 , cos(5m) =—1




w
S
N
[l
=

COS(_E_

(Sn) o
coS 2 =

Note: cos ("2—”) = 0 for all n is odd number

Or :cos ((Zn;rl)”) =0foralln e Z

0

It 157
For example: cos (?) =0 , cos (T)

4) sin (g) =1

_ (311) - _1
Sin 2 =

_ (511) -
Sin 2 =

Note:
{ 1 if nisoddnumberandn=1,5,9,13,...

—1 if nisodd numberand n=3,7,11,15,...

For example: sin (97") =1 , sin (12—") =-1

Exercise (5)

= — = —1
cos(7m) -1

sec(7m) =

cot(sn) = COS( 2”) 9 =0

2) . (5m\ 1
Sin (T)
cos(6m 1
csc(6m) = sing 6113 =95= undefined



Exercise (6)

2) sin (%)

2 |

3) sin (g) -

- |

s §) -
w(3) -

2vV3

L V3
V3 3

3

>_\/§

V3
2

)|



Exercise (7)

1) sin (7?”) — _sin (E) __1

A
/:
@ ’
4 ’
N /7
\ /7
AN /7
\ /7
\ /7
\ /7
\ /7
\ ’
® . . P @
~
\\\\\ N ”’/
S~ AN ’ _--"
T~ . ’ _--
S< A / -~
,f”/“\\\ '@
- ’ N
- e AN S~
=" ’ S~
- 7 \ ~o
@ -7 . AN S~
: \ @
/7 N
/7 \
/7 AN
AN
N
/7 N
v N
, .
’
2 7t b3
)COS — ) =COoS|—) =—
4 4 V2
A
® @
AN ’
\ 4
\ ’
N ’
’
N ’
N ’
S ’
N ’
A ’
\ ’
\ ’
\
\
\ ’
\ /7
’
@ S
»
7
2 N v
’
, \
, \
7 N
’
’ \
’ \
’ \
’ \
4 \
4 \
4 \
/ \
’
’ @
’
’
®
-
TN ) S L s I
2 54 Ol oSN 3L i M a8 5
N 4




() - () -4

Al ) 5t (A gy (b 2

©

() -se) 25
@ A

LA&AM\ SJU:'E\J‘Q;X" @JQ’A%T




Trigonometric identities

Trigonometric Identities

Reciprocal Identities Quotient Identities
1 .
cotfd =—— tanﬁzsmg
tan & cosd
cscl =— cntﬁzc?sg
sin & sin &
sect =
cos @

Pythagorean Identities
sin® @ +cos* 8 =1
tan’ @ +1=sec’ @

1+cot’ @=csc 6

Exercise (8)

sec(B) cos(B) =1
tan(0) cos(0) = sin(0)
1 — csc?(0) = — cot?(0)



sin(—0) = — sin(0)
csc(—0) = —csc(0)
tan(—0) = — tan(0)
cot(—6) = — cot(0)

cos(—0) = cos(0)
sec(—0) = sec(0)

Exercise (9)

'\

>' The odd functions

}

cos(—m) = cos(m) = —1

sin (- 3—”) — —sin (3—”)

2

cos(6+2m) = cos(0)
sec(0+2m) = sec(0)
sin(0+21m) = sin(0)
csc(0+2m) = csc(0)

tan(6+m) = tan(0)

cot(0+m) = cot(0) ),

Exercise (10)

tan (g +m) = tan (E)

4

csC (g +21t) = CSC (g

The even functions

=—(-1)=1

2T : period ) 4diliad) Ji gall asan

1i: period <) cot(8) 4 s tan(0) ) Il




sin(20) = 2sin(0) cos(0)
cos(20) = cos?(0) — sin?(0)

Exercise (11)

3 V7
If sin(0) = n and cos(0) = 1 then find sin(20) and cos(260)

sin(20) = 2sin(0) cos(0)

_ 3 V7 3 V7 37
SIn(ZB)—ZXZXT—EXT_T

cos(20) = cos?(0) — sin?(0)

4

2
V7 (3)2_7 9_ 2_ 1
16 16 16 8

cos(20) = <T



Trigonometric Functions

y=sinx r Yy =C0SX |
Domain: R . 1 J' Domain: R : E
Range: [—1,1] A3/ 7 AE Range: [—1,1] 17/,4% o R T jr o
Period: 21 ’ Period: 21 : 1 N
sin(@ + 2m) =sin 0 cos(0 + 21) = cos O
Odd function: Even function:
sin(—0) = —sin 6 cos(—0) = cos 0
—1<sinx<1 o |sinx| <1 —1<cosx<1 & |cosx| <1
sinx=0 when x=0,tm,+2m, +3m, cosx=0 when x=+= 48 12T
2 2 2
y == tan x )“ y:tanx y = cot x y )"=C0tx
| | ; | 1 1 I
I | : I | | I
Domain: I 1/ : Domain: | 1F . :
_ T, 3n 3 710 T 3 R—-{0,tm, +2m,.. -F T T 3 %
R-{+5+5..} ¥"¥ T 0, 17, £2m,..] F X aNF
: Range: R | [ [
Range: R J ey - | ' |
(. Period: 7t
Period: p B 0
(tan(6 + ) = tan 6 cot(f + m) = cot

Odd function:
tan(—0) = —tan

)

Odd function:
cot(—0) = —cot 0

y =CSCX

Domain:
R — {0, +m, +2m, ...}
Range:

R—(-1,1)
Period: 27t
csc(0 + 2m) = csc 6

|
| 1
1Ir |
-7 w0
2

A

‘0dd function:
fsc(—e) = —csc0

y = secx A y=secx
i ‘Ll: i
Domain: } R
m |, 3m -7 %0 W
R-{+%+Z, ..} {(\ %ﬂ%
Range: SR
R—-(-1,1)

Period: 21
sec(0 + 2m) = sec O

Eiven function: J

sec(—0) = sec O




Instructions : (33 points). Solve each of the following problems and choose the correct answer.

(1) The domain of the function (x) =[3x— 6] is
(a) R- {2}
(b) [2,0)
() R-{-2}
(d) R *
(2) The domain of the function f (x) = _X+2 g

X +x-6
(@) R-<-2,3}
(b) R—<{-2,-3}
(c) R—42,-3} *
(d) R—-{2,3}

(3) The domain of the function f(x) = 4 — x> is
@ (-2,2)
(b) [-2,2] *
(€) (—o0,-2]U[2,0)
(d) (2,%0)

(4) The range of the function f(x) = J25+ x* is
@) (-0,5]
(b) (—x,5)
(c) (5,)
(d) [5,0) *
(5) The range of the function £ (x) = 9 — x?
@) (-»,9] *
(b) [9,)
(¢) (=o0,-9]
(d) [-9,0)
(6) The function f(x) = 10— x> is even.
(@) True
(b) False *
(7) The function £(x) = x7 + x° is
(a) Algebraic function *
(b)
(¢) Polynomial function
(d)

Power function

Exponential function

(8) Ifh(x) = |cosx| f(x) = cosx,g(x) = |x|, then
(a
(b
(c
(d fo

(9) The function f(x) = 73_ X’ is symmetric about the origin.

x° +3x

(@) True *
(b) False

(10) The function f(x) = (x—1)? is

) h
) h
) h
) h=




(12)

(a)
(b)
(c) decreasing on (1,%)
(d) decreasing on (—1,%)

increasing on (1,00) *
increasing on (—oo, 1)

The degree measure of 6 = 77” is
) 100°

b) 120°

c) 210 *
) 7

The radlan measure of 0 = 150° is

(a
(
(
(d

If f(x —X2 and g(x) =J2+x ,then (fog2)(x) =

If f(x)=x and g(x) =3x*>+x , then (é)(x) =

X
) 3x2 -1
) 1

1

) 3x—-1
X
3x2+1

*

3x+1

(
(
(
(

If f(x)=Jx and g(x) =J2—x , then the domain of (f+ g)(x) is

)

) (=0,2]

) [0,2] *

) [0,%0)

) (0,2)

The graph of the function f(x) = (x+1)2+2 is

a
b
c
d
a
b

Cc

(
(
(
(d



;

(a)* (b)

(©) i (d)

(17) The graph of g (x) = |x — 4| is a shifting of the graph of f (x) = |x|
(@) 4 units to the left
(b) 4 units to the right *
(¢) 4 units downward
(d) 4 units upward
(18) Ifthe graph of £(x) = 3" is reflected about the y— axis, then the equation of the new function is
@ ()
(b) (=3)"
(€) (1) *
(d) —(3 )
(19) Ifcosx = 3 sinx=1 , then sin(2x) =
)
)
)

2° 2

*

IV S

(a
(b
(c
(d) 4
(20) The ﬁmctlon f(x) = (% ) : is increasing on R .

(@) True
(b) False *
(21) Ifsind = = and 0 < 0 < % , then cos 6 =

(22) 1f 0= 3 , then sin 6 =
(a)

1
)
o) L



() =L »

2
(d) -

(23) The range of the function f(x) = sinx is
(@) R
(b) (-1.1)
() R-(-L1)
(d) [-1,1] *
(24) The function f(x) = cotx is
(@) even
(b) odd *
(¢) even and odd
(d) neither even nor odd
(25) Ifa is a positive number and x , y are real numbers, then (%) =
a) axty
b) axy =
c) ax.ar
d) axly
(26) The range of the function y = 2%+ 1 is
(@) (1,0) *
(b) [1,0)
(€) (=0, 1)
(d) (o0,1]

(
(
(
(

(27) The following graph represents the function f (x) =

A

!

d 1-¢e *

1 — e
a) R-{0} *




x+2
@ 32

(30) The following graph represents one - to - one function

1. (@) true
(b) false *
(31) The range of the function f(x) = J/x is
(@) R
(b) R-{0}
(c) [0,0) *
(d) (0,)
(32) One of the following identities is true
(@) cos(2x) = cos’x—sin’x  *
(b) cos(2x) = cos’x + sin’x
(c) cos(2x) = cos?(2x) — sin’(2x)
(d)

d) cos(2x) = 2sinx.cosx

(33) The following graph

represents the function :

(@) F(x) = { x2+2 if x>0

x+1 if x<0

242 if x>0
) F(x) = x*+2 if x>
x+1 if x<0

(©) f(X){X2+2 if x<0

x+1 if x>0

x2+2 if x<0

) f(x) =
) x+1 if x>0



JJ\.UAAL:AL;};‘}!\ b‘).\.élA.Aj\

(1.1) Four Ways to Represent a Function
S8 Jeail) (pa J 5 ingl
( not function) ¥ a! (function) 4 431 _Aaiall 48 e 4,85
Je¥) Juadl) (e AU Cingd)
) anal) (e gl g Jlaall Sl A
Exercise (1)
Determine whether the curve is the graph of a function of x. if
it is, state the domain and range of the function.

VA
— This curve does not
/‘1/ represent a function
{\‘\ because, as you can see,
- > - there are vertical lines
0 \ 1 X / that intersect the curve
L
_._---""'/ more than once
VA
1 \\ This curve represents
\ a function
0 \ :E _-/ The Domain: [0, 7]
1 \\ / ] The Range: [-2,4]




o
0 1 X
VA
1
v
UARE
VA
1
2|
0 | X

—,

This curve represents a function
The Domain: [ 3,2 |
The Range: [—3,—-2)U[—-1,3]

This curve represents a function
The Domain: [ —2,2 ]
The Range: [—1,2]

This curve does not represent a
function because, as you can see,
there are vertical lines that intersect
the curve more than once



¥ Juadll (e GG Cangl)
Ll Leliiatg Wala g Aabadl) A1t} Jlaa Slag) 43
Exercise (2)
Find the domain, range and sketch the graph of the function.

f(x) =2—-3x

f(x) = 2 — 3x is alinear function

b 0 1
y(0) =2-3(0) y(1)=2-3(1)
y=2-—3x = =2-3=-1
x,5) (0,2) (1,-1)

Domain: R = (—o0, )
Range : R = (—oo,00)




Exercise (3)

Find the domain of the function.

1) f(x) =2

x+1
° alld\)l.ém\ A g4
x+1=0

x=-1

* Dy =R—-{-1}
or ={x| x+#-1}
Or =(—o,—1)U (—1,0)

2) f(x) = .=

o aliall il a3

2x—6=0
2x =6
x_ 6
2 2
x=3

* Djy =R—1{3}
or ={x| x#+3}
Or = (—,3)U(3,)

Js¥) Juadl) (el 1) ingl)
4 ) ANal) Jlae dlay) 4dS



3)f(x) =

° @id\
x% —

S

x+4
x%2-9

JMal 2 g
9=0=>x*=9
=V9 = |x|=3>x=43

L Df(x) =R — {—3,3}

Or
Or
4) f(x) =

° Ald\
x% +

Jx

={x | x+-3,x# 3}
= (—0,-3)U (—3,3) U (3,)

1
x%2+5

JMual 2
5=0=x*=-5
=v-5 = |x|=Vv-5¢R

alha i) a0 Y 3

* Dywy =R

5 f(x) =

) a\ld\ JLLA\ J@Jﬁ

x% +
(x —

® Dy
Or
Or

2x3-5
x2+x-6

*x—6=0 'x—2=0=x=2 i

2)(x+3)=0< TR
' x+3=0 =>x=-3

= R-{-3,2}

={x | x+#-3,x# 2}

= (—00,-3) U (-3,2) U (2, )



6) f(x) =

4x

x2-5x+6

Al il 2353
x2-5x+6=0

______________________

(x—2)x—3)=0

_______________________

Df(x) =R — {2,3}

Or
Or

={x | x+2,x# 3}
= (—,2) U (2,3) U (3,»)



Nilise (A AU 3 palall

(1.1) Four Ways to Represent a Function
J¥) Sl (e alil) Cingl)
(Piecewise Defined Functions)

Exercise (1)

+ 2 if <0
A)Iff(x):{’;_x ;f §>O

1) Find £(=3), f(2) and £(0)

f(-3)=-3+2=-1 (a
—3 € (—0,0) (N AN A B -3 e Lage

f2)=1-2=-1 (b
2 € [0,00) oY 4l Al B 2 oo Liage

f0O=1-0=1 (c
0 € [0,00) ¥ 4Ll QA b 0 oo Lage

2) Find the domain of the function f(x)
Dy ={x|x<0ju{x|x =0}
= (—=,0) U [0, )
= (~0,0) = R
3) Sketch the graph of the function f(x) and find the range

let f1(x) =x+2 forallx € (—x,0)

X 0 -1
y=f1(x) 2 1
(x' y) (012) ('1r1)




let f,(x) =1—x forallx € [0, )

0 1

x
y=fo(x) |1 0
(x,y) (0,1) |(1,0)

(0,1)

The range : (—0, 2)

1 .
B)Iff(x):{S_Ex if x<2
2x—5 if x>2
1) Find f(=3),f(2) and f(0)
1 3 3 3x2 3x1 6 _ 3 643 9
f(-3)=3-(3)= 4 =+ =4 =""=-a

—3 € (—00,2) N AN A S -3 e Lag
f(2)=2(2)-5=4-5=-1 (b
2 € [2,00) N Al Al B 2 oo Lage

f0)=3-2(0)=3-0=3 (c
0€(—,2) N AMAU 2 0ce Lage



2) Find the domain of the function f(x)
Dy ={x|x<2}ufx|x=>2}

= (—oo) oo) = R
3) Sketch the graph of the function f(x) and find the range

let f1(x) =3 —2x forall x € (0, 2)

X 2 0
y=f1(x) 2 3
(x,y) (2,2) | (0,3)

let f,(x) =2x—5 forallx € [2, )

X
y=/f2(x) | -1 1
(x' y) (21'1) (311)

The range of f(x) = [—1, )



x+1 if x<-1
x2  if x> -1

4) Find f(—3), f(2) and f(0)

0 IF£(x) = {

f(-3)=-3+1=-2 (a
—3 € (—o0, —1] N AW D 2 3 e Lage

f2)=2)?*=4 (b
2 € (—1,00) N A5 Al B 2 oo Lage

[0 =(0)2=0 (c
0 € (—1,00) ¢ LA D) 2 g e Lage

5) Find the domain of the function f(x)
Diy ={x|x<-1ju{x|x>—-1}
= (=%, -1] U (=1, )
= (—OO, oo) = R
6) Sketch the graph of the function f(x) and find the range

let f1(x) =x+1 forallx € (—oo,—1]

X -1 -2
y=Ff1() 0 -1
(x,¥) (-1,0) | (-2,-1)

let f,(x) = x? forall x €U (—1, )

X -1 0 1 2
y=f | 1 | 0 | 1 | a
(x! y) ('171) (010) (111) (214)




-14 -13 -12 -1 -10 -9 B

The range of f(x) = R

-1 if x<1
7—2x if x>1

1) Find f(—3), f(2) and f(0)

D) If £ (x) = {

f(=3)=-1 (d

—3 € (—00,1] ¥ A Al A 3 e Lage
f2)=7-22)=7-4=3 (e

2 € (1,00) ¥ 4580 D) 2 2 oo Lage

fO=-1 (f
0 € (—00,1] O¥ A U A 0 e Lage

2) Find the domain of the function f(x)
Df(x):{X|XS1}U{X|x>1}
= (—,1] U (1, )
= (—OO, OO) = ]:R
3) Sketch the graph of the function f(x) and find the range

& o 1 2 3 4 5 6 7 g 9 10 1 12 13 14

15



let f1(x) = —1 forallx € (—,1]

1

0

X
y=f1(x)

-1

-1

x,y)

(11'1)

(01'1)

let f,(x) =7 — 2xforall x €U (1, )

X 1 2
y=f(x) 5 3
x,¥) (1,5) | (2,3)

The range of f(x) = (—,5)




¥ Suadll pa idilad) Ciagd)
dallaal) dag8l) Adfa 18 g avi g sda g Jlaa A i
(absolute value Function)

Exercise (1)

A) Tf(x) = Ix]
then sketch the graph of the function and find the domain and range

peo =i =% 4 320

-

A o4 5 2 - w0 9 4 7 6 5 4 3 2 40 1 2 3 4 5 ] 7 8 9 oo oo Bou '

The domain of f(x) = (—o0, )

The range of f(x) = [0, )



B)If f(x) = |x + 2]

then sketch the graph of the function and find the domain and range
x+2 if x+2>0

f(x) = lx+2] _{—(x+2) if x+2<0

={x+2 if x>-2
—x—-2 if x<-2

A
13

The domain of f(x) = (—0, )

The range of f(x) = [0, )

CIf f(x) = |6 — 2x|
then sketch the graph of the function and find the domain and range
6 —2x if 6-2x=>0
fx) =16 — 2x] _{—(6—2x) if 6-2x<0

:{6—2x if —2x>-6
—6+2x if —2x< -6

62 £ —-2x - -6

_ x if —<—
ox—6 if —2X.2°

X 1 _2 _2

:{6—2x if x<3
2x—6 if x>3



The domain:of f(x) = (—0, ) |
The range of f(x) = [0, )

D) Iff(x)==x+|x|

then sketch the graph of the function and find the domain and range

+x if x>0
F@=x+i =13 Y20

:{Zx if x>0
0 if x<0




| | | | | | -
F-15 -4 3 -2 -1 -1 -9 -8 - -6 -5 -4 -3 -2 10 1 2 3 4 ) 6 7 8 9 10 n 12 13 1

The domain of f(x) = (—o0, )

The range of f(x) = [0, )

4

E)IFF() = 2
then sketch the graph of the function and find the domain and range

o x>0
4x — 1 X
f(x)zmz 4_xx
— if x<0
—X
:{4 if x>0
—4 if x<0



The domain of f(x) = (—0,0) U (0,0) = R — {0}

The range of f(x) = {—4,4}

F)If f(x) = 24

X

then sketch the graph of the function and find the domain and range

3x+x
3x+|x|_ x if x>0

3x — x

fx) =

if x<0
X

4x
— if x>0
X
2x
— if x<0

2{4 if x>0
2 if x<0



The domain of f(x) = (—,0) U (0,0) = R — {0}
The range of f(x) = {2, 4}

x| if |x| <1

G) Iff(x):{1 if x| >1
then sketch the graph of the function and find the domain and range

|x| if -1<x<1
X) =
fx) {1 if x>1lorx<-1

Diyy={x| —1<x<1juf{x|x>1o0rx<-1}

=[-1,1] U {(1,0) U (=, -1)}
= (—oo, oo) = R

let f;(x) = |x| forallx € [-1,1]

X -1 0 1
y=Ff() 1 0 1
(x' y) ('111) (010) (111)




let fo(x) = 1forallx €U (1,0) U (—o0, —1)

X 1 2 -1 -2
y=f2(x) 1 1 1 1
(x' y) (111) (211) ('111) ('211)
The range of f(x) = [0,1]
ddasda
e=2."7 ; =314 (1

V2 dad sy (2

Ot pa (e Al G dal) JA0Y o) aal) el

1<2<4
&M\@\Mﬁﬂ\)ﬁ@l\ .\Al.\ei
V1 <V2 <4
1<vV2<?2

Yoamd) G gl g ) amd) G Sl g pde e Y e dad )



V10 Aad slay

Ot pa (s B G dal) JA0a 3 aad) e
9<10< 16

ALl Aol yiall a1 380 34U A
V9 < /10 < V16

3<V10< 4
£ aml) e ghualg ¥ oamd) e Sl g e dae Ve jda dad (o))
Exercise (2)
2—1

|12 — | = e sae At “C_..M|=—(2—Tl')=—2+1l'=n'—2

3—1
37| = |

s a6 Hlanl) il =—-B3-nm)=-3+m=m—-3

2—e
2 —e| = |

s e Alenl) il =—2—-e)=—2+e=e—2

—3—e

=3 el = e dglaal) il

‘=—(—3—e)=3+e

4 —e

A7 el | e a0 Tolaal) il

=4 —e




B 1-+v2 (1)
|1_‘/E|_¢um@m\@u‘ (1-v2)=-1++2

=V2-1

N L N
|_4_ﬁ|_¢um@m\@u‘ (-4-vV2)=4++2

B 3 -2 o
|3_\/E|_%JAJ&M\@U_3 V2
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(1.1) Four Ways to Represent a Function
¥ Suadll cpa (uald) Caangl)

(Rational function) W9 A sl J1gall pary s2a alag) Audus

Exercise (1)
find the domain, range and sketch the graph of the function

1) f(x) = =21

x+1
The domain of f(x) :

o alial jlia) 23
x+1=0

x=-1

 Dfyy =R-{-1}
or ={x| x#-1}
Or = (—o0,—-1)U (—1,0)

The graph of f(x) :

x%-1
f(x) = 7 forallx = —1

flr) = 52T

(x+1

f(x)=x—1 forallx # —1

(x)ﬂ) forall x = —1

X 0 -1
y=x-1 y(0)=0-1 y(1)=-1-1
(x,¥) (0,—1) (—1,-2)




The range of f(x) = R — {—2}

¥ Jualll pa (b Ciagd)

(fx) =2 g(x)) Luiad DAl Jlaw slay) i
R 4dal) dllal) Jlae (ld (a8 2 s ot ()
Jhall g gl of (e ST 3al) JA0Y Le g 438 a9 2 n (Y

Exercise (2)

Find the domain of the function.
fx)=32x—-1 )
fx)=Vx2 -4

1 f(x)=</3—73nc—3nc2

> The domain of f(x) :R

flx) = Vax5 +3x



2) f(x) = VY15 — 3«x
15—-3x>0
—3x > —15

—3x -—-15
<
-3 -3

x <5

The domain of f(x) ={x| x < 5} = (—0, 5]
3) f(x) = V2x+3

2x+3>0

x] < 2 & -2<x<2

The domainof f(x) ={x| -2 <x<2}=[-2,2]

Ay pal) 48y 4kl



Al 45y Jall

“ e

The domain of f(x) = [-2, 2]
The range of f(x) = [0, 2]

5) f(x) =Vx%Z — 4
A il 4y k)
x2-42>0
x% >4
Jxz > V4
x| > 2 & x<-2 orx=2



iy Ay sl

Djxy = (—0,—2] U [2,0) = R — (—2,2)
Rf(xy) = [0,0)

6) f(x) =Vx%2+ 4 or V4 + x?
Al Ay

” "

D) = (=00, )

Rf(xy) = [2, )



Ay ) 48y phall

)
v

il

x = V-4 €R
Djx) = (=, )

S Jualll e ) Cingl
Len o) Ll daa g 9) Apad o o) 43058 o) A g5 AN A0 dyans A4S
Exercise (3)
Graphs of f and g are shown. Decide whether each function is
even, odd, or neither.

Y

=Y

f(x) is an odd function and symmetric about (0, 0) or the origin

g(x) is an even function and symmetric about y —axis



2) YA

TN
N

f(x) is a neither
g(x) is an even function and symmetric about y —axis

Exercise (4)

Graphs are shown. Decide whether each function is even, odd, or
neither.

The graph is an even function and symmetric about y —axis



The graph is an odd function and symmetric about (0, 0) or the origin
Exercise (5)

Determine whether f is even, odd , or neither.

1)f(x) =3
f(x)=31)
f(x) = 3 x0—even number

= f(x) is an even function and symmetric about y-axis

2) f(x) =2x
f(x) — 2x1—>odd number
~ f(x) is an odd function and symmetric about the origin

3) f(x) = 5x'%

f(X) — 5y 100—~even number

~ f(x) is an even function and symmetric about y-axis



4) f(x) = 4x*1
f(x) — 2x21—>odd number
~ f(x) is an odd function and symmetric about the origin

5) (%) = =

7
f (.X') = x10—>even number

= f(x) is an even function and symmetric about y-axis

6) f(x) = =
6
f (x) - 2 >—0dd number

~ f(x) is an odd function and symmetric about the origin

T =) ) add functions

f(x) = tan(6) Symmetric about (0,0)
f(x) =cot(B) _J ool

8) f(x) = cos(0) } Are an even functions

x) = sec(0
S ) Symmetric about y-axis

________________________________________

9) f(x) = |x|

f(x) is an even function and symmetric about y-axis

Note :
odd + odd =odd , even + even =even , odd + even = neither
10) f(x) =1+ 3x% —x*
f(x)=1x"+ 3x*-—- x*

__________________

~ f(x) is an even function and symmetric about y-axis



11)

12)

13)

14)

15)

f(x) = |x| + cos(x) — 9x*
f(x) = |x| + cos(x) — 9x*

__________________

Are an even
functions

___________

~ f(x) is an even function and symmetric about y-axis

f(x) = x+ csc(x) — x%

f(x) = x+ csc(x) — 2

x3

__________________

. f(x) is an odd function and symmetric about (0,0)

f(x) =1+ 3x% —x*
f(x) = 1x° + 3x% — x°

H—j\‘

~ f(x) is a neither even nor odd



Note :

odd X odd = even
odd X even = odd

even X neither = neither

even X even = even
odd X neither = neither

neither X neither = neither

16)

17)

18)

19)

20)

odd - odd = even
odd - even = odd

even — neither = neither

even =+ even = even
odd - neither = neither

neither = neither = neither

f(x) = x|x|
f(x) = x X |x]
odd X even = odd

~ f(x) is an odd function and symmetric about (0,0)

f(x) = xsin(x)
f(x) = x x sin(x)
odd X odd = even

. f(x) is an even function and symmetric about y-axis

f(x) = |x| sec(x)
f(x) = [x] x sec(x)
even X even = even

. f(x) is an even function and symmetric about y-axis

f(x) = (x+ 5) cos(x)
f(x) = (2! + 5x°%) x cos(x)
neither X even = neither

~ f(x) is a neither even nor odd

X
cot(x)

fx) =
x odd

f (x) - cot(x) - odd — even

. f(x) is an even function and symmetric about y-axis



| x|

21) f(x) =

sin(x)

f( ) - sm(x) - odd = odd

~ f(x) is an odd function and symmetric about (0,0)
22) f(x) _ x*+cos(x)

sec(x)

x*+cos(x) even+even  even
f ( ) = = = = even
sec(x) even even

~ f(x)isan even function and symmetric about y-axis
23) f(x) =
even even

f (x) - x4+1x° - even + even - even = even

. f(x) is an even function and symmetric about y-axis

x4+1

xl odd odd

f(x) = = = = odd

x2+1x0 even + even  even

. f(x) is an odd function and symmetric about (0,0)

25) f(x) =

x+1

(x) = xl ~odd  odd h
(%) = x1 +1x0 odd+even neither T o¢f

. f(x) is a neither even nor odd

Note :

l]odd| = even , |even| =even , |neither| = neither

“Veven = even , ““Vodd = neither , ““Vneither = neither

“Vodd =odd , ““Yeven =even ,°'Vneither = neither



26) f(x) = |x3 —sin(x)|
lodd — odd| = |odd| = even
~ f(x) is an even function and symmetric about y-axis

27) f(x) = [x* +|x] |
|leven + even| = |even| = even

~ f(x) is an even function and symmetric about y-axis

28) f(x)=|(x—1)tan(x) |
|neither X odd| = |neither| = neither
~ f(x) is a neither even nor odd

29) f(x) = Vxz — 4

f(x) = Yeven — even = 3/even = even

. f(x) is an even function and symmetric about y-axis

30) f(x) = g{/x7 + csc(x)

f(x) = Yodd + odd = Vodd = odd

. f(x) is an odd function and symmetric about (0,0)

31) f(x) =23 +|x]

f(x) = /odd + even = Vneither = neither

= f(x) is a neither even nor odd

32) f(x)=VxZ—4

f(x) = Y/even — even = Veven = even
. f(x) is an even function and symmetric about y-axis

33) f(x) = ‘{/x7 + csc(x)

f(x) = Yodd + odd = Vodd = neither

. f(x) is a neither even nor odd



34) f(x)=1/x3+ |x|

f(x) = {/odd + even = Vneither = neither

= f(x) is a neither even nor odd

Note :
(odd)®"*™ = even , (even)®*™ =even , (neither)®'" = neither
(0dd)°dd = odd , (even)®dd = even , (neither)®9d = neither
35) f(x) = sin?(x)
f(x) = (sin(x))? = (odd)? = even
. f(x) is an even function and symmetric about y-axis
36) f(x) = tan3(x)
f(x) = (tan(x))? = (odd)3 = odd
~ f(x) is an odd function and symmetric about (0,0)
37) f(x) = cos*(x)
f(x) = (cos(x))* = (even)? = even
. f(x) is an even function and symmetric about y-axis
38) f(x) = sec®(x)
f(x) = (sec(x))® = (even)® = even

. f(x) is an even function and symmetric about y-axis
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Exercise (6)

The graph of a function f is given

' ' . . . .
' ' . . ' .
' ' . . ' .
' ' . . ' .
L i e —— -
' ' . . ' .
' ' . . ' .
' . . . ' .
' ' . . ' ' .
B o e e e e o B e e e - —— - -
' ' . . ' ' .
' . . . ' ' .
' ' . . ' ' .
' ' . . ' ' .
L i e e - - -
' . . . ' ' .
' ' . . ' ' ' .
| = N N N ' . N '
| | | ] | | ]
| L] ] | 1 ] 1 1
. o s o L | ' s o o a0
. . . - . - - -
' ' . . - - -
g i it R i ey £ Lo et N - & — e R - @
' ' . ] ' . . .
' ' ] . ' ' ' .
' ' . . -1 ' ' ' .
' ' . . ' ' ' .
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' ' . . ] ' ' ' .
' . . . ' ' ' .
. . . . 5 . . . .
' ' . . ' ' ' .
| S [ ) TR " TN - O S PR Ry S — |
' ' . . ] ' ' ' .
' ' . . ' ' ' .
. . ] ] o ' . . .
' ' . . ' ' ' .
T ——— = S .. e LGN i, -~ Ry . TR v

~3,2)

a) f(x)is decreasing on [—3, 2] or (

b) f(x) is increasing on [2, 8] or (2, 8)

c) f(x)is constanton [-7,—3] or (—7,—3)



Exercise (7)

The graph of a function f is given

(-2,2) £

A LA

(4,-1)

SO
a) f(x)is increasing on (—o0,—3] U [—1,2] U [4, )

or f(x)is increasing on (—0,—3) U (—1,2) U (4, )

b) f(x) is decreasingon [—3, —1] U [2, 4]
Or f(x) is decreasingon (—3,—1) U (2,4)
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