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330 o Hluas| @ 5-1 Hwjyall e 1 sidl

Learning Outcome: Graph exponential growth functions.
13 U1 11 oyled @ 221 o LS

Summary of Rules e 1 33l (juilgd yaslo

8 N

Exponential Growth Function wa‘ gaull dJls
fz) =58%, bz

(0, 1) 9o y ghaiiallg X y9nall 9& Liyliill b

N J

Transformations <3 g=uil) dolall 8)g.all

g(z) =a-b* "+ k

y =k @831 Ll b

Vertical Translation duawiyJl d>l;531

g(z) = f(z) +k
k<013] Jawdg k >013] Llc3

Reflection and Vertical Stretch U...ui)ll 3doidlg GwlSaidl

g(z) =k - f(x)

k < 013] x y92all Jo> ywlsail

Olusbyll db daosslsi o ab some . 13lacl
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(11 5are5 0 221 yo WL ) (lizys ) (ulend zspiamell ) m
(Asymptote | oladl h:) (Verticai Translation | daniyl aaljzlo ( Exponential Function | duw3l &JI.\JI)

Identify the value of k and write a function g(x) for the graph as it relates to f(x).

v f(z) = 2°
g(z) = f(z) + k

(12 05 0 221 go QLS ) ([ lizs ) ((puwlast zispinall )
(Asymptote | wyladl h:a) (Vertical Translation | d.wui).ll aplj;!l) (Exponential Function | &M‘:u&n.uD

Identify the value of k and write a function g(x) for the graph as it relates to f(x).

[ Olusll db dueyslsi o db saxe i3] )
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(13 gsai 0221 yo LS ) (12533 ) (Jawgio iispimmall )
(y-intercept yab.n.o]l) (Reﬂecﬁon u.olS.n.iSD (Exponential Function | duw3l E'ULLID

Identify the value of k and write a function g(x) for the graph as it relates to f(x).

Y flz)=(3)"

N

(plaali sla) 3o ) (12933 ) (Jawwsio :spiamall )

( Exponential Growth L__,,mi‘lll gn.UD (Asymptote wyladl .h:») ( y-intercept | y p_h.na.ll)

What are the y-intercept and the asymptote of the graph of g(x)?

g(x) =2-3" -1

o W, =1)§ §=~1 o (0, 1) ge=—1

A N /

\ =

fo (0,1); y=1 o (0,2); y=-1

.

[ Oluslyl ab duastsi o ab same f:slag] )
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(e 5o) (1o ) (gaiim ssinat) @)

(Exponential Function | duw3l ii]l.x.ll) (Vertical Translation | dawiyl &pljg!D

The graph of g(x) = f(x) + k passes through the point (1, 1). Find the value of k.

C(oln.n.ll slacl {).n) |:"'\':_'_;.;;as.:?_;u; 4) (Fm :6M|>
(y-intercept yab.ii.o.ll) (Asymptote oy ladl h:v) (Exponenﬁal Growth L”,,,.Mﬂl 9‘“"'“)
Which function represents exponential growth with asymptote y = -2 and y-
intercept (0, 1)?
Q sw=32+2 || @  d2)=32-2
O w-3)’-2 @ w=27-2
% > S

Oluslyll db daossisi ° db 3o 1 :3lae] )
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Learning Outcome: Solve exponential inequalities.
34 .32 .29 .23 y)ylei @ 230 Lo LS

Summary of Rules e 2 3il juilgd yaxlo

£ iy

dan 3l Jlgal) Galudl duols>

Property of Inequality for Exponential Functions
2
P b &= >y

b>1

8 i/

FiiE i

Power of a Power bg4Jl 899

(am)n — a'm'n,

Negative Exponent «Jludl w3l

syl db deosalsi ° ab some dislac] ) |
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(23 oae3 0 230 go LI ) ((olizys ) ((abuwd sispianall )

( Property of Inequality for Exponential Functions | daw3l Jlgall ool d.y.ob) (Exponenﬁal Inequality | Al i...gl...i'.n.ll)

Solve the inequality.

/

\.
e ™
(34 0a05 0 230 go LS ) ((lizys ) (abuod sspianall )
(Propertyof Inequality for Exponential Functions | dawndl Jlgall ol d.ypb) (Exponenﬁallnequality | ¥l i.uﬂhm.ll)
Solve the inequality.
5b+2
10°°%55571000
ys N ~
1
(] b>1 & b> =
S \ d
’ 1 e 1 \
b> — " o b —
[C : | :
\
\ y
- %

(29 Odpal @ 230 yo ul.aSJI) 1:/ il 3 /} (\b.;ug.m 69—*’-&&"/\} @

( Negative Exponent | «Jludl u.u‘lll) (Exponent‘ial Inequality | Aol a...jl...m.ll)

Solve the inequality.
c—2

B 3226
64) °

cC > —

o
A
> Qo
1 o

CS ——

O
V
B | o
= w

/
I.
\,

e

Oluslyl) db daasaslsi ° ab some . 13lacl /‘
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( (plaslt slas] 5o ) (@122 3 ) ((laawgio sspiuall ) ‘

( Property of Inequality for Exponential Functions | Al Jlgall Galul d.d..ab) (Exponenﬁal Inequality | Al i.u“Lu.n.ll)

Solve the inequality.

4:13—-1 =, 8$+2

Lo B8 ] ‘:/e x> —8 J

oy

L ) <8 0 z< -8 I

L ”,

~
(32 parad 0230 yo s ) (o34 ) (paiise spiaall )
( Negative Exponent | Ll ._,.u‘il) ( Exponential Inequality | oy | a...lnl.u.n.ll)

Solve the inequality.

3t+5 t—6
i Sk 1

<1 —
9 — \ 243
20
2 ) t> —40 [C’ b o
K ) <40 (C’ t > 40
S

\. )

' ™

(ptaaltslas o ) (b4 ) (paiite rsgimmall )

(NegativeExponent | bl UJSI) (Exponent‘iallnequality | Al i.gl.u.n.ll)

Solve the inequality.

8

IA

|
oo | o
=

A

|
| o

8
AV

I
00| o
5
IA
oo | et

e /)

=

[ Olsbl ab dueyslsi
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Learning Outcome: Write logarithmic expressions in exponential form and

write exponential expressions in logarithmic form.
12 J1 1 ooyled @ 265 o LS

Summary of Rules @ 3 3iJl (uilgd yazle

& ™

Definition of Logarithm ~ @i)leglll «ay,25
logrd =1y = b’ =3
>0 b#1, px0
N
s )
Negative Exponent < Jludl o3l
B 1
a~" = —
a™
a0
AN /
Rational Exponent sl ow3l
T m
an = ( v a)
= e
r
Logarithm of the Base w3l elegl
10gb b — ]., 1Ogb ]_ = O
\ L/

Sluslsl b duossls] ° ab seme fislag]
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TAHA MATH ACADEMY

Sluslll db daesslsi J

(Exponenﬁal Form | daw3l 5,9..4") (Logarithm p.‘i,ytéglll)
Write the equation in exponential form.
(4 ] 215 — 995 (& ) 15225 = 9
g \ J
' N i
iy 152 = 225 Mo 2252 = 15
A AN o

(4 Ol @ 265 Lo ‘...alml) (olizss ) C‘g‘”h"i :‘593““‘”)

(Exponenﬁal Form | duw3l B,g..all) (Logarithm p.‘i,pl.f'-g].ll)
Write the equation in exponential form.
logs 243 =5
;i It
(A ] 243° = 3 (o 3° = 243
b NG
& 3243 — 5 © 53 = 243
N N

(5 Ol @ 265 Lo HJUS") ( oli>ya /5 (Umlwi :‘sgim.dID

(Exponential Form | duw3l 5,9.@]0 (Logarithrn p.a‘._p_,l.é.g.UD
Write the equation in exponential form.
log, 64 =3
( 7
(A 3! =64 N :) 43 — 64
3 \
© g o 64° = 4
\ P

J

[ Oluslyl db dseylsi

—

ab oo . 13lacl )
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=
(7 irarai 0265 o U ) (5lizs ) (omwlusd zispiamnall )
( Logarithmic Form | daoiyylegll 5)9-@“) (Exponential Form | duwl 5)9-@“)

Write the equation in logarithmic form.

27 = 128
@ log, 128 = 7 J (Q log, 128 = 2
Lo 108105 2 = 7 0 log, 7 = 128 ]

gt Y

fN A

\.

(11 Ol @ 265 4o u.,JL‘iS.II) (x Qu:_»pj} (u.mi.wi :tsg.'iw.dl)

CLogarithmic Form | duaiyyle gl 5,9.-4") (Exponential Form | Al 5,9@]‘)

Write the equation in logarithmic form.

232512
Lo logs 102 = 9 J O logg 512 = 2 J
\1 @ log, 512 = 9 }o log, 9 = 512 |

A

-

(200 0 265 yo s ) (12533 ) (laswsio ssimmall )
( Exponential Form | daw3l 5,9«.:]1) ( Logarithm pﬁ‘.yh"-gﬂi)

Write the equation in exponential form.

1

TR

loga

P
f

|
\

Oluslyl ab daoyslsi
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"
(300050265 o sl ) (©12533 ) (lawsio rspimall )

(Exponential Form ‘ Al 3)9‘@") ( Logarithm ‘ PIJ_JL#,J.II)

Write the equation in exponential form.

1
| — = =2
085 95
o 53 — —9 o 25_2=%
/
LR

_/

25
A

"

i
(8 0arad 0265 o il ) (@il2p33 ) (lawgio :spiusall )

(LogarithmicForm | ag,ﬂg;lﬁgﬂli,pa]l) (ExponenﬁalForm | ¥l 5)"4")

Write the equation in logarithmic form.

37t =—
81

-

o logs 3=—4 o

1
log, = = —4

o log_, 81

= o

1
10%'3(_4) = ]1

-/

N
(9 o050 265 yo WS ) (012533 ) (lauwpio sispiaall )

(Logarithmic!:orm | i._._..n.i'._n)l.ig.l.lls,yall) (ExponenﬁalForm | i._._...u‘:lli)gmll)

Write the equation in logarithmic form.

72 i
49
i L i 1
0o logs(~2) = 75 \ko logr 5 = 2
4 1 T ™
1 ot log1 7=-2
o 98-2 49 7 ‘ o S
\ \ J

.

-

\ Oluslsll db dassslsi
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TAHA MATH ACADEMY

Write the equation in logarithmic form.
3
1 Il
7 343
( 1 ( 1 1
1 _— 1 gy — T —
o o84 343 3 | o e 343 7
1 il 1
] log g, 7 =3 \o 083 3= 373
(- ‘ o,
»

(6 oarad 0265 yo Qs ) (s 4 ) (padio spiaall) i

(Rational Exponent | R | ._,.uill) (Exponential Form ‘ Al 3)940") (Logarithm ‘ P:.:_,Lég].ll)

Write the equation in exponential form.

5
| 32 = —
084 9

& o

-
\ 8

b ot

vy

-

%
(10 el @ 265 Lo HJL?S.“) f:ub)_} 4 :} (P.\.E.i'.o :GMD
( Logarithmic Form I daoiyyléghll ii,gm]l) ( Exponential Form | ¥l EJganI)

~
(12 sapai 0 265 yo WLl ) (oo 4) ((paiio :spiunall )
( Rational Exponent | il ._,.u‘:ll) ( Logarithmic Form | daaizylegll SJ,.alI) ( Exponential Form | ¥l S”..all)

Write the equation in logarithmic form.
]
643 = 16

| 2 ( 2

o log64 = 3 o loggy = 16
' 9 s ™\

o log64 16 = g o log% 16 =64
. 7 '

Oluslyl ab duosslsi G ab anag Fhiag| )
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Learning Outcome: Solve logarithmic equations using the
properties of logarithms.

12 1 7 oyla @ 273 Lo OLSUI

Summary of Rules e 4 sl ;Huilgd yaxle

{7 N

duainyEgll Jlgall Blglusall duols

Property of Equality for Logarithmic Functions

g,z =logyy & =y

b>0, b#1, >0, y>0

Domain of a Logarithmic Function daei)leglll dJlaJl Jlxo

log, « 1s defined only for z > 0

vy

Zero Product Property ()uall L yall duol>

gh=0=>a=06r =90

Oluslsll db dasuslsi @ db soxe d:slae] )
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A

=
(8 Odpei @273 o .__..u-s.u) ( olinys ) (wmi uM')
( Logarithmic Equation | daaiyleglll i]al.u.ll)

Extraneous Solution - Property of Equality for Logarithmic Functions daoid [ duols
( | Jusall J:Jl) ( [ daaiy gl Jlgal) lglusell da b)

Solve the equation.

log: (:cz e 6) = logs x
‘&e =3 J |
p= —3 ] [o #=3

p=3 or & =2

"y T

S

.
CS" ,_',4»3.273._,9;9&'5”) CQU.‘:?)_\ ,) (.:,.n...:l.....l‘l kSM')

(LogarithmicEquation | daaiyleglll abl.n.n.ll)

(ExtranenusSolul'ion I Jusall J:JI) (PropertyofEqualityforI.ogarithmicFunl:tions [ daoiyylegll Jlgall dlglunall d.yab)

Solve the equation.

log, (mz —8) = logz 2z

O

“
=g

\\
e
I
N
©
=
&=
I
|
bo
-

7
‘\o =9
(o T =—2 1

. A

N

7,

.

%
(7 0pai 0273 yo et ) (012533 ) ((lauwsgiie soiamsell )
(Logarithmic Equation | daaiyleglll &J.;Lm]l)

(ExtranenusSolul‘ion | Jusall d:JI) (PropertyufEqualityforLogarithmicFunctions \ dusisylegl Jlgald dlgluvall d.yal.-»)

Solve the equation.

log, (23:2 — 4) = log, 2

/
‘Ko r=—2 e =2 orip=r—l }
Lo o= —1 J[o =2 JI

(

AN S

“—

n Oluslyll db daasaslsi e ab oo . 13lacl /}
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(m Oixed @273 yo ‘,.u-s,u) (w1233 ) (lawwgio :sgiumell )
C Logarithmic Equation | draiyyleglll ibl.n.nll)

( Extraneous Solution | Jusall .J.xll) ( Property of Equality for Logarithmic Functions ‘ daaipylégl Jlgal) dlglunall &uab)

Solve the equation.

log, (2x2 — 20) = log, 6z

~

0 v=—2 - s=5 )

L5 LT

[/_o a"=2 } \fo : ®=Dorinm= =2 ﬁ
N gy J
-

Grapmse e (o ) (giigamaa)
( Logarithmic Equation | draiyyleglll ibl.udl)

( Property of Equality for Logarithmic Functions ‘ daaipylegl Jlgal) dlglunall &uab)

Solve the equation.

log, (6:62 + 1) = log, Sz

-

~

(12 Sixal @ 273 yo glzs.u) t O34 ) C?.\.n.m :‘gg.i'.....n..dl)
( Logarithmic Equation | daaiyyleglll &J.\l.sm.ll)

( Extraneous Solution | Jasall J:JI) ( Property of Equality for Logarithmic Functions ‘ duoiyylegll Jlgall dlglunall d..uab)

Solve the equation.

logg (62 — 3) = logg T

\ \
s = . —

e P

\ &_ J
( N>
(c_ 1 (D 1
P = — Pes —
3 2
L 4
o =,
' Ny

L
.F Oluslyl ab daoyslsi ° db oz i 3lasl /
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Learning Outcome: Evaluate logarithmic expressions using the

Change of Base Formula.

5 Jlo ® 279 o LS

Summary of Rules e 5 34l juilgd yaslo

Change of Base Formula wlw3| juusi dsuwo

log, n
log, n=———
log, a

a0, >0, @=1, b+%&1

~

A

Common Logarithm  (gslall eid,leglll

logx = logo

x> 0

N

Power Property 8g4)l duol>

log, mP = plog, m

m > ()

=~

Oluslyl db duosslsi

e db e .0 3lacl
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(5 e 0279 go sl ) ((olizys ) (el sspiansall )

(Common Logarithm | salall pi'._gl.i'.glll) (Change of Base Formula | gwlw3l jusi d.n....a)

Evaluate the expression by writing it in terms of common logarithms. Round to the
nearest ten-thousandth.

log, 11

\o 1.0414 \ {o 0.2891 e 34504 \o 0.7404 }

1

J

(plnall slag) 5o ) ((0lizs ) ([ pawluod zispiaanall )

(Common Logarithm | (salall P.i'.yl.ﬁgl]l) (Change of Base Formula | Gwlw3l jusi da. )

Which expression is equal to the given logarithm written in terms of common
logarithms?

logg 17
log 17 17 log 17
o log 8 | o 8
| log 8 1(
e log 17 o log 17 — log 8

Jk

o

(plaali slas) 3o ) ((lz) 3) (Jaawsio :spimmall )

(Common Logarithm t___9..\[1:." pﬁ'._gl.i'.glll) (Change of Base Formula | Gwlw3l juusi m)

Evaluate the expression by writing it in terms of common logarithms. Round to the
nearest ten-thousandth.

log: 30

\o 0.7782 : [o 2.1133 \ o 1.4771 ]0 0.4732 |

LN

([ Olusliyll ab dgesslsi
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Jodl byl Juadll J> 0932 @ Ligyisifl g5l _ TAHA MATH ACADEMY
' . ™y

. ™ 5 I_/"' " ) . ‘\__I
((d.ﬂ.dl slacl U.n) ((Wl>33 ) ( lawgin :soimmall )

(Common Logarithm | (salall p-'ie,)l-é-gﬂl) (Change of Base Formula | gwlw3l juusi dduo )

Evaluate the expression by writing it in terms of common logarithms. Round to
the nearest ten-thousandth.

log, 23

o 1.3617 \o 0.7597 ‘ e 0.4421 ‘o 2.2618 ‘

/

o

-

(aal slas) o ) ((lzys 4 ) (paiio rsgimmall )

(Common Logarithm | (salall p.‘i,t_,Lé-glJl) (Change of Base Formula | gwlw3l juusi déuo )

Evaluate the expression by writing it in terms of common logarithms. Round to
the nearest ten-thousandth.

log 1 20
@ 1.3010 o _2.7968
@ 2.7268 o —0.3667

(ot 00) (i) (s gaimal)

(POW‘—'" Property | &gl d.ml:-) (Change of Base Formula | Guwlw3l jusi da _._.a>

>

~

Given that log 2 = 0.3010 and log 3 = 0.4771, use the Change of Base Formula to
evaluate the expression. Round to the nearest thousandth.

logg 8

o 0.631 \o 0.946 \ O o0 \o 1.057 ]
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Learning Outcome: Evaluate expressions involving the natural base and

natural logarithm.

3 Jlo ® 286 Lo LS

Summary of Rules e 6 sl ;uilgd yaile

P =

Product Property < yall duols>
Ina+Inb=Inab
a>0, b>0
\ J
ra ™
Quotient Property douudll duols>
a
Ina—Inb=1In-
b
a >80 0
\ J
Vi i
Power Property 5g8Jl duols>
plna =Ilaa”
a >0
\ J
fi N
Inverse Property duwusSall duolJl
e =2 (z>0), Ine* =z (x € R)
3 EEE
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(Power Property | g4l d...sab) (Natura[ Logarithm | sudall p.i‘gl.ég.l.ll)

Write the expression as a single logarithm.

%11’18 —In3+1In9

\ Vs

| o In6 | e In 24 | o In 14 | I o lng

~

>

(pasion) (e ) (ol spisal)
(Power Property ‘ dgall d‘..ab) (Natura[ Logarithm | rodnll P.i?)lﬁ’.”l)

(Product Property | wall ii.ual:.D

Write the expression as a single logarithm.

2In3 +1n4

o In 24 ‘o In 144 ‘ o In 36 \ ’ o 1n.13 ‘

b3 Py ™~

o

~
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((hagd (30 3ixi) 3 Jlio @ 286 o LS ) (1233 ) (bawssin (spiamall )
(Power Property | dgdll Mb) (Naturat Logarithm | (=udall p.'-'._ulf.gl.ll)

Write the expression as a single logarithm.

1
—gln7—1n27—|—1n6

Ve
[

: . ”
o I % E o In 27

o In 2\;/7 o In (162 \q/?)
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(Natural Logarithm | sl pngLégllD (Natural Base | (subll uul.uuil)
(Inverse Property | dawSall dyal:dD

Evaluate the expression.

0. 0 0 0.

J

o

(plﬂ.all slag] w) ( :".;;,,L?,,; 4:} (?.;azp :Ggiu;dl> ‘

( Power Property | 8g4Jl Eb..al:-) ( Natural Logarithm | _=udall PJ?)E;UI)

Write the expression as a single logarithm.

1
41n 2 — §1n16+31n3

{0 mst || @ 1n108][° In 1728 ]LQ 39 |

/

e

(aall slas] o ) |;'_::'m.-;,,;.> 4) ((paiio sspimall )
(Natural Logarithm L,n.uh.ll p.i'g_,l.é-gl.ll) (Natural Base ‘_.,nahll u.ul.w‘ﬂl)
C Inverse Property | dawSall d,_.ml:dl)

Evaluate the expression.

62 In3—In6
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Learning Outcome: Simplify rational expressions.
1 JUo @ 311 Lo LS

Summary of Rules e 7 3il (juilgd yazlo

Simplifying a Rational Expression yaaidl jladell Jouwnss

ac a

be b
b4 ¢£0

.4 J

i ™

Difference of Squares (jasiyo ) (9ol

a? <b° = (a — b)(ab)

. o,

Vi R

Excluded Values a2l pasc pu.s

P(x)
Q(x)

undefined <= Q(z) =0

LBl laiall 8
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C Simplest Form ‘ 8)9:0 -hu-v-_li) ( Rational Expression ‘ [ )l.\idl)

Simplify the expression.
72 — 2p— 94
223 + 622 — 8x
( z—06 ( z+6
o 2z(x + 1) o 2z(x — 1)
SN
e N
r—06 z—06
e 2z(z — 1) o £—1
X A

(1 JUo @ 311 4o u,alJiSJI) ( oli>)ys /\ (E,.wlmi :‘SMI)
( Undefined | Wjao ).A.ﬁ) ( Rational Expression [ il )IMD

For what values of x is the original expression undefined?
2% — Dpp— 2
23 + 612 — 8z

N ”

- ((qj_u,jl ai.u.!.;..c) (wlzys 32‘)( bousgio i Sgianell ) m ~

(Difference of Squares ‘ uaﬂ)auua)ﬂo (Simplest Form ‘ dygu0 -hu-v-_!i) (Rational Expression ‘ il )l-\idl)

Simplify the expression.
9
22 + 52 + 6

i a8

z+3 -9 r—3
o ©: o .5 e i
.

\. ~
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(Simplest Form | 8)gu0 b...-.ui) (Rational Expression | (il )L\E.A")
(Difference of Squares | (asipo O @).ﬂ.“)
Simplify the expression.
3z — 12
x? — 16
o : o
x+4 | r+4
o & o =
x—4 x+4

(plaadl slact oo ) (1234 ) (paiio sgsianall ) :

(Simplest Form | 8yguo h.;@i) (Rational Expression ‘_,.uu.dl )I.u‘i.oJD
(Difference of Squares | (aeipo O @)AID
Simplify the expression.
16 — x*
x? —x — 12
( Y o )
o r+4 o z+4
z+ 3 | r—3
o r—4 | o z+4
T4 3 & 44
3 \ JJ<q
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(plaalislas) o ) ((lzss4 ) (paiio sspinanal) ) ()
(Simplest Form | 8)gu0 .huUD (Rational Expression | Gl )IMD

(Undeﬁ ned | 9)20 )..-.s>

Simplify the expression, and state the values of x for which the
original expression is undefined.

3 — Agx
2x2 + 2x — 12

03&13”7&% 5 @ MY s

o
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Learning Outcome: Simplify complex algebraic fractions including rational

expressions.

19 1 16 ylei @ 323 o LS

Summary of Rules e 8 siJl juilgd yaslo

.
Complex Fraction «aSyoll juusll

vy

~

a b_a,—l—b
c ¢ ¢
=10

Y

.
Equivalent Fractions di9\Siell yguusll

a_a-k:
b bk
k=£10

"
Difference of Squares (jasuyo (92l

z° —9=(z—3)(x+3)
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(aallslag) 5o ) ((olizys ) ((mbend sspiumall )

(

(Least Common Denominator (LCD) | jsuo 3l &Jyidinall ?I.ii.aJI) (Complex Fraction | «aS)oll ).wSJD
Simplify the expression.

1+1

e 2

1 I

B2

| 2 | 2 || )
Lt &+ —
9 |

o 0; . 06 0

\

/

(17 sai 0 323 yo LS ) (Glizs ) (bl igpiuall ) ‘

(Least Common Denominator (LCD) | juo3l & yinell ?lii.aJD (Complex Fraction t._.AS)Ajl).H.ISJD
Simplify the expression.
4 1 9
49 Z—0
5] 8
x—6 xT+95
( 13z + 21 ( 13z — 21
T+ x—
o —3z — 23 | o —3z + 73
v s N
e —3x -+ 73 o 13x + 21
132+ 21 | —3z 4+ 73
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(Least Common Denominator (LCD) ).é..a‘IH &yl ":l.i.n.lD (Complex Fraction | «aS)oll )...uSID
Simplify the expression.
2 " S
=3 -9
3 4x
r+3 x2%2-9
| o Rk +9 | | o - oxr + 6
5r + 6 | &— Y
o »x + 6 o »x + 6 .
r+9 | Z+9

(16 oipa 525 5o a8 ) (s 3) (Basin wsoiaa) (@)

\
s LN

"’

(18 o3+ 323 00 i) (5123 9) (Tasasin i) QD)

-

(Least Common Denominator (LCD) | »uo3l & yuinell ":LE.A.IO (Complex Fraction | «aSyoll )...uSID
Simplify the expression.
5) 21
r+6 2xr-—1
7} " 4
2c—1 x+6
5, 17
o 957 4+ 2545 o z? + 14z — 4
z2 + 14z — 4 | 222 + 2245
e ~9p? 490 —. 5 o 2* + 2w + 5
2+ 14z — 4 z? + 14z — 4 |

\
e

£
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(19 o3 323 g2 ) (oo #) ((paiin nssa?) @) |

(Least Common Denominator (LCD) | jsuo 3l &Jyidinall pl.ii.o.ll) (Complex Fraction | «aS)oll ).u.nS.ID
Simplify the expression.
8 4
r—9 3Jxr+2
3 n 4x
3r+2 x—9
@ z2 — 33z — 16 | © _22 4+ 152 + 16
| 1222 4+ 11x — 27 1222 4+ 112 — 27
o 1222 + 11z — 27 | o —22 + 332+ 16
—x2 4+ 33z + 16 | 1222 + 11z — 27

-

(ehzall slact 3o ) (et 4 ) (paiio rsianall ) ‘

(Least Common Denominator (LCD) | o3l &Jyidinall ?Lﬁ.n.ll) (Complex Fraction c._.aS).nJI).mSJD
(Difference of Squares | (a0 () Lgp.ll)
Simplify the expression.
4
1-—
X
3 2
Lt —s —
i 4
- 5 N\ 7 \
.. 06 06 5 0:;,
£+ 1 z—1 || 2+ 1 3z + 2
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>




padie s 3l canall S)ligdl Jsagll dliwi Elusliplab ds __JlSi
J= U9 @ igyistil il A oA

330 (o Hlusl e 7-3 Hw)all e 9 sl

Learning Outcome: Graph transformations of reciprocal functions.
16 1 13 5)los @ 333 Lo LS

Summary of Rules e 9 3l ;uilgd yaile

ra 2

Reciprocal Function Form  gliall dJla) delell dauall
a
flo) =~
-,1; = h}
a#0
-
e - ™
Vertical Asymptote il )Ll b5
B=h
X J
s \
Horizontal Asymptote 8931 ylaxll s>
y==k
- =
Domain and Range (sawallg Jlxxoll
D={z|z#h}, R={f(z)|f(z)#Fk)
\ J
o ™
Reflection wlSaill
a < 0 : reflection in the x-axis
2 J
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(13 OI)ed @ 333 o ubﬂl) [::""le.?u.;s \) (gwbui :GMID
(Asymptote wyladl .Inp) (Domain and Range | (saellg .Jl.;.u.ll) (Reciprocal Function | wgliall 3Jl.\>

State the domain and range of the function.

1

f(':r;):a:—l—S_3

D={z|z+#-3}, R={/(z)| f(z) # -3}

D={z|z#3}, R={f(z)| f(z) # -3}

D={z|2#3}, R={f(2)| f(z) #£3}

D={z|x# =3}, R={f(z)]| f(z) # 3}

4 ™ ' N\ 9 ™
{ \

.

(16 5ar03 0333 o sl ) ((lizs ) ((mlanl (spiasall ) m
(Asymptote | oy ladl Jn:.») (Domain and Range | Sellg dL?.A.") (Reciprocal Function | weldall ii]l.))

State the domain and range of the function.

I

f(:c):$+4—2

D={z|x# -4}, R={f(z)| f(z) # 2}

D={z|x# -4}, R={f(z)]| f(z) # -2}

D={z|xz#4}, R={f(z) | f(z) # -2}

D={z|ac+-2}, R={f(2) | f(x) # —4}

o
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e ~

(15 3050333 o WU ) (©1233 ) (dnawgiie ispianel] )
N AN P
(Reﬂection udlS-ﬂjllD (Domain and Range | $3wollg dl-'_aA]D (Reciprocal Function | wgldall t'in)

State the domain and range of the function.

r+1
D={z|z# -1}, R={f(2)| f(z) # -3}

D={z|z#3}, R={f(z)]| f(z) # -1}

®
@ D={z|z#1}, R={f(2)| f(z) #3}
(c/
(o

D={z|x# -1}, R={f(2) | f(z) # 3}

(14 5103 0 333 yo I ) (12533 ) (lawwsio 1spiuell ) (R
(Reﬂection UulS.n.i:ll) (Domain and Range | (sawllg ,Jl.?w.lo (Reciprocal Function | wgliall a.ll.D

State the domain and range of the function.

|

fl@)=—5 =6

D={z|z#5}, R={f(z)]| f(z)# —6}

D={z|z# -5}, R={f(2) | f(z) # 6}

(A
0o
© D={z|z#-6}, R={f(z)| f(z) # -5}
©

D={z|z# =5} R={f(z)]| f(z) # 6}

. —
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padio yire (3Ll Caall SHlgll JSaall dliani Olusbyll db daossisi

(@aall slag 5o ) (s 4 ) (paiite cspiamnall )

(Reﬂection UulS.n.iiD (Asymptote wyladl .hp) (Reciprocal Function | gldell EUIJ)

Which function is represented by the graph?

ny =y |
8 (A ) fl@) = — +1

: T4 2
4 |
' 1
! -
=—_—_-':2"__.: ______ o f(x)_$_2+1
IR a6 |x | _1 |

I
N
— N
~
A
8
S—
I
8
I
o)
|
—

W,

(aallslact o ) (o4 ) (padio spiumall )

(Asymptote wyladl .In:») (Reciprocal Function | wgliall EUIJ)

Which function is represented by the graph?

2y 2
i o f(x):x—l—l_i_g

fl@)=— -3
______ = 38 ISR .=
B 5
6 f(m):$+1_3
8 |

o
©

B —
@

[ Sluslyll db dualsi
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Learning Outcome: Solve rational equations.
2 JUo @ 356 o LS

Summary of Rules e 10 sil (yuilgd yazlo

Cross Multiplication  Jalidl wpall
a C
=== =% 0d= b¢
b d
b£0, d+0
%,
Fi Ty
Extraneous Solution Ju>aJl J=JI
denominator = 0 = reject
bivo Wloliall 351 Jaxi dosd (s pasys
8 >
o
Zero Product Property  (§yauall ©puall duo>
i =0 = ag=00F =10
\ o
8 ™
Work Problem Jwosll dsles
1 n 1 1
t1 1o b
8 b/

Olusbyll db daosslsi @ ab 300 1 :3lag)
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A

(2 JUe 0356 yo QLS ) (ol ) (bl ispinnell )

(ExtraneousSolution | Ja>all d:.dl) CRationaI Equation | - PPPTH || iblan]l)

(I.east Common Denominator (LCD) | yuodl ¢yl ?l.iin.ll)

Solve the equation.
2m. B m? + Tm + 4 _dm
m—4 3m2—18m+24 3m—6
@ ]
\.o m=4 J ‘&o m=1 ‘
{e m=4orm=-1 } [fo m=—1 [

N

(plaalistas) g ) (olizs ) (bl issamall ) (XY \

(Least Common Denominator (LCD) ‘ Fuodl ¢yiill ?L&dl) (Rational Equation | il &J.;lan]l)

Solve the equation.

3,15

r 2
e e

| 1

Lo T=2 l{\e 5= 1 I
. H
Lo =4 |\\ o r=—4 |

.

’

(plﬂnll JL\.:[Q») (os3) (lwgio :GMQ

CExtraneousSoluﬁon | Jesall d:dl) (Rat‘ional Equation | - PP || aJ.\Ln.n.lI)

Solve the equation.

\ Olusbyll db duasslsi
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Electronic Part « Multiple Choice

(o) CETIED ( wavw )

Seill siljgll Jarpll Gag

e
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(loall slac) 3o ) (01233 ) (awsie :isoiuall )

CLeast Common Denominator (LCD) ] 2ol Wil ?Lﬁn.ll) CRational Equation I il EUJLMJD

Solve the equation.

8

I
Lo
8

|
Wil =

>,

(oot slast o ) (ks 2 ) (paiie sspiamnall ) i

(Extraneous Solution ‘ Jusall Ja-ll) (Raﬁonal Equation | il &J-\Luﬂl)

Solve the equation.

2% " r 18
r+3 x—3 x22-9

‘o r=—-2orx=3 \‘ |° r=3 J

>

(plaall slac) o ) (s 4 ) (patio ssoiuall )

(Work Problem I Jesll al-‘lhu) (Rational Equation | L PP | EJ;L:.;JI)

Mr. Mohammed Taha can prepare the review booklets for his classes in 4 hours. His assistant can
prepare the same booklets in 12 hours. How many hours will it take them to prepare the booklets
if they work together?

7 ‘
‘ o & hours o 3 hours

( N

o 16 hours o % hour

N 2 NG

/
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Learning Outcome: Classify and determine study types.
373 yo 4 Jlig «lwlyall glgil 8)56 @ 372 Lo LS

Summary of Rules e 11 3il (juilgd yaxle

fl =M
Survey a..w.dl
data from members’ responses
shyi ol Wolw gl aila>
e
= =
Experiment duy=ull
experimental group <> control group
LJ|9.u.u.'. Ol Hlicgoo
L 4
Observational Study dla>dell Lle deilall dwlyall
measured / observed, not affected
- J
Vs ™
Sample and Population  geiwellg digell
sample C population
Lilguine yLiss diwsll
N 1/

sl db dsessisi (35 ) a2y Bl )5
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(4 JUo @ 373 Lo uhﬂl) i* L=, A (u-‘-‘-‘l-‘-‘-’i :691"“'“") m

(Experiment deulD (Survey a.u.lA.") CObservational Study aEleulsi&Lﬁllamb.\lD

A research team wants to test new football uniform designs and their appeal to
young adults. They randomly select 100 young adults to view the different
uniforms. The research team observes and records the reactions. Determine
whether the situation describes a survey, an experiment, or an observational
study.

o experiment o observational study
o census o survey
(Solaolyall gloil 8388 ¢ 372 go LS ) (i ) ((pawlus sspiasall ) @
(Survey ool )

In which type of study are data collected from responses given by members of a
group regarding their characteristics, behaviors, or opinions?

N
f

o observational study | o experiment

\

@  ww 0 -

(obulyall glgil 85 0 372 yo sl ) ((lizys ) (el spiammall )
(Observationai Study | dla>daell e deilall a.u.sb..\lD

In which type of study are members of a sample measured or observed without
being affected by the study?

‘ o observational study o simulation

N c) survey @ experiment
L I.--. >

Oluslyll db daasslsi @3 d.b.m:m Toslac) . '
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(Population | am.aa.ll) (Sample l ‘ln.g.lll)

In the study of new football uniform designs, the research team randomly selects 100 young
adults to view the uniforms. Identify the sample and the population.
o sample: all young adults; population: 100 young adults
o sample: the uniforms; population: all young adults
o sample: 100 young adults; population: the research team
‘ o sample: 100 young adults; population: all young adults
\ ,
L e )

(ol all glgii 858 0 372 yo sl ) (233 ) ((laswsie siumsall ) i
( Control Group | dlulall d-r-gna-oJD CExperiment { dJPuJD

In an experiment, the sample is divided into two randomly selected groups. The effect on one
group is compared to the other group. What is the group that the experimental group is
compared to called?

{ s (/ R
‘ o random sample o control group ‘
L EEN
N .r” ™
( o population ‘ o survey group J
\ o

7

(plaaltstag) o ) (01233 ) (luwgio issimnall ) () ‘

(ControlGroup | dlulall d.:g.o:.dl) (Experiment I d-ua-dl)

Mr. Mohammed Taha randomly selects 60 students. He randomly assigns 30 of them to practice
with a new math app for a month, while the other 30 do not use the app. Then he compares the
test scores of the two groups. Determine whether the situation describes a survey, an
experiment, or an observational study.

|/- b f/_ )

‘ o experiment o survey ]

e A

[ e observational study o census }

s 2 "3 = ]
N J
[ Oluslill db dgeyslsi b saxe i 3lac]
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(edaalt slast 50 ) (il 4 ) (paiie spiumell ) @

(Population ‘ &nca.dl) <0bservat‘ional Study I dbs>Mall e deilall au.lb.\")

A researcher randomly selects 200 drivers at a busy intersection and records whether each driver is

using a phone, without talking to the drivers. Classify the study and identify its population.

I =

‘ o observational study: the 200 selected drivers

‘ o experiment; all drivers who pass the intersection

X% A

[ o observational study; all drivers who pass the intersection

\ J

I .

o survey; all drivers who pass the intersection

o 7
& -4

(elaadt slas) 0 ) (ol 4 ) (paiie spiumell )
(ControlGroup | dlylall d.:g.n:u\") (Experiment | d.ll)aﬂ')

A farmer wants to determine whether a new fertilizer increases the number of tomatoes a plant
produces. Which study design is the most appropriate?

o experiment: give the fertilizer to every plant and count the tomatoes

i E
o observational study: record the tomatoes of plants that already use it

N
o experiment: randomly assign plants to a fertilizer group and a control group

‘ o survey: ask other farmers whether they like the new fertilizer

A &

.:/ Oluslyll db daasaslsi o ab oo 3lacl /‘;
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Learning Outcome: Find and compare experimental and

theoretical probabilities.

1 o 0 379 Lo LS

Summary of Rules @ 12 3il (yuilgd yale

P ™

Theoretical Probability (g laidl Jles>3I

number of favorable outcomes

number of possible outcomes

Jlei> 3l dygluuiio pilgall

3 P,

Experimental Probability =l Jles>3l

_ frequency of the event

P(E)

~ total number of trials

Expected Number 29gioll 322l

expected =n - P(F)

- Olusb,l ab daesslsi @ b socw dslag) )
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(1dte 0379 yo Ll ) (olizys ) ((uolan spiuanall ) m i

( Theoretical Probability | (sl Jlai>31 )

A student tossed a fair eight-sided die 200 times and recorded the results in the table. Find the
theoretical probability of rolling an 8.

o

Frequency 28 | 19 | 24 |22 | 21 | 18 | 26 | 42

NumberouDie| L| 2|18 |2 |56 | 7] 8

' 42 8
—— = F1% — = 4%
| @ 200 ) | © 200
/ ” N o "
= = 12.5% aa =
o 2 5% o 500 0.5%
N 7 S =
S ~
' i’
(1o 0379 go il ) ((olizys ) (auluod sspiunall )
( Frequency [ JI;.S.'.'.II) ( Experimental Probability I el Jldpil)
A student tossed a fair eight-sided die 200 times and recorded the results in the table. Find the
experimental probability of rolling an 8.
NumberonDie| 1 | 2 [ 3 | 4|5 |6 | 7|8
Frequency 26 |19 |24 |22 | 21 | 18 | 26| 42
8 ( 42
— =2 196 — = 217
‘ o 49 % ko 200 %
( 42 ) 1 b
— = 26.6% —i=12.5%
[ = c (0 3 =125%
S A % .
\. J
{ '
(lzalt slag) 3o ) (@233 ) (lauwsio :(spimall ) @
( Frequency ‘ ,I,S.‘dl) ( Experimental Probability | waadl Jlu.:—:ll)
A student tossed a fair eight-sided die 200 times and recorded the results in the table. Find the
experimental probability of rolling a number less than 3.
NumberonDie | 1 | 2 | 3 | 4 | 5 |6 | 7|8
Frequency 28119 (24 122 (21|18 (26 | 42
' Nl ' \ :
QO v (@ 1@ 5% (o 2% |
\ J A X, SN /
. _J

Vi

[ Oluslyll ab duyslsi e ab 3o 1 :3lae]
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g '

(plaall slac] 0 ) (©1233) (lwwgio spimall )

(Frequen:y l JI,S.'.'.II) (Experimental Probability | waaddl ._Jl.n::—:ll)

A student tossed a fair eight-sided die 200 times and recorded the results in the table. Find the
experimental probability of rolling an odd number.

NumberonDie | 1 | 2 | 3 |4 | 5|6 | 7|8
Frequency 28119 (24 122 (21|18 26 | 42

[\o 0% || @ 50% ] ro 49.5% j o 39% }
L : ‘ =i )

(laalislac) o ) (ol 4 ) (padite sspianall) @ i

( Theoretical Probability | (sl Jlai>31 ) (_ Experimental Probability | _apaill Jlai>3l )

A student tossed a fair eight-sided die 200 times and recorded the results in the table. Find the
experimental and theoretical probabilities of rolling a number greater than 5.

NumberonDie | 1 |2 | 3 |4 | 5|6 | T | 8
Frequency 28 (19124122121 |18 | 26 | 42

[ o experimental 43%, theoretical 37.5%

\

-

‘ o experimental 34%, theoretical 37.5%

7 ~

L o experimental 37.5%, theoretical 43%

{ o experimental 43%, theoretical 50%
\ - —)
' . °

(laalt slac po ) (ol 4 ) (paiite rsoiunall )

CExperimental Probability | el .Jlo»bil)

A student tossed a fair eight-sided die 200 times and recorded the results in the table. Based on the
experimental probability, how many times should the student expect to roll an 8 in 500 tosses?

NumberonDie | 1 | 2 | 3 |4 | 5|6 | 7|8
Frequency 28 (19124122 |21 |18 | 26 | 42

s | [@ s },

( luslyll ab dustsi ab sasa Jislae| /
N
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Learning Outcome: Design simulations to estimate probabilities.

Summary of Rules @ 13 3iJl (yuilgd yaxlo

Central Angle of a Spinner lgall o8l dy3S,0Jl digljJl
angle = P(FE) x 360°
%,
'd =N
Probability from a Spinner lgalJl o8l (o Jloix>3l
central angle
P(E) = :
360°
Assigning Random Numbers dudlguiall slac3l yauass
count = P(F) X (number of integers)
ARV Lﬂgi WSS O
8 B,
Expected Number g8g3all 332
expected = n - P(FE)
X )/

" Olusbyl db deesslsi e ab soze dislac] ) |
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(7 apai 0384 go s ) ([ olizys ) ((ulesd sspiannall )
(Central Angle | 4;S5ell a.g'gljjl) CSimuiation SlSL-u..ll)

Describe a spinner that could be used to simulate an event with 2 possible outcomes,
one with a probability of 60%. What are the central angles of the two regions?

- .
(A ] 180° and 180° & 240° and 120°

\

~

‘o 60° and 40° I o 216° and 144°

=

o

P

(zallslas) 5o ) ((olizss ) (bl spianall )
(CentraIAngIe ‘ A;iSsall d._l,g@ (Simuiation ‘ SISL:.A.ID

A spinner is used to simulate an outcome with a probability of 25%. Find the central
angle of the region for this outcome.

0 » @ w
.5 .
L.
( - s - L
(8 103 0 384 yo LS ) (1233 ) (lawgite (spiaall)

CSimuIation I SKMD (Random Number Generator \ dulguinall slacHl ..\.lg.a)

o 25° {Q 45° l

A A o

How should the integers 1 to 10 be assigned to use a random number generator for
the following situation? Probability of choosing blue: 40%, green: 20%, red: 30%,
purple: 10%.
o blue 14, green 4-6, red 6-9, purple 9-10
/_ ™
o blue 1-40, green 41-60, red 61-90, purple 91-100
\
o blue 1-4, green 5-7, red 8-9, purple 10
o blue 14, green 56, red 7-9, purple 10
Eluslyll db daassls] ab a0 f:3lac]
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(‘o.h.n." slac] u.n) ((Olya3 ) ( wgin :ggiumall )

(Simulaﬁon SISlan.ll) (Central Angle d.:)S,nJI ii:ggljJI)

Mr. Mohammed Taha makes a spinner game with three regions A, B, and C. The
probabilities of landing on A, B, and C are 50%, 30%, and 20%. Find the central angles of
the three regions.

o 150°, 90°, 60° | o 50°, 30°, 20° J

| o 180°, 108°, 72° \

. Y

er 180°, 120°, 60°

(p.l.ﬁn]l slacl U-") ;“”"';4?') 5 CPM :GQL;;Ml)

(Simulation ‘ 3|Slan.ll> CCentraI Angle | S0l Ei,l.ngJD

The spinner shown is used in a simulation. Based on the central angles, how many
times should the spinner be expected to land on blue in 90 spins?

o x 0 w |
o » @ |

(plaalt slac) 50 ) (ol 4 ) (padio spiumall)

(Simulation ElSl:.m.lD (Random Number Generator | dujlguinall slac3l .\Jg.o)

A random number generator produces integers from 1 to 20. Which integers should
represent success to simulate an event with a probability of 35%?

o 1513 ‘/ e 1to6 ‘ o 1te7 ’ o 1 to 35 ‘ |

J

[ Oludlil b dsepstsi ﬁ ab 2 ) )
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Learning Outcome: Describe a data distribution by its center, spread,

and overall shape. (No need for graphing calculator)
2.1 uyei @391 Ho 1 Jlo @388 Lo LS

Summary of Rules @ 14 3iJl (yuilgd yaxlo

Population Mean gaizwel) (L=l Jauwwgll

_ 2l

14

vy

i

Variance ludl

S

Standard Deviation (§ylaeell L9ly=i3l

o \/Z(w—u)Q

_/

Interval About the Mean Jauwgll (Jo=> dyiall

[M o kO’, p+ k‘O’]

Oluslzll db daouslsi

. 2
@ db some . :slacl




paiEe puire (galall Cauall Sligll Jsagll dlian Oluslyl db daoyslsi

Jo3l Gulyall Juadll J= 0 @ Ligpisil cjall TAHA MATH ACADEMY

(1 JUo @ 388 o L,JLKJI) |<:Q!,.};:,»-}¢;ji (gml...u‘l :‘_sg.‘i...u.dl)
(Mean | (sl bawgll )

A coach recorded the times of each track member for a 400-meter race. Find
the mean of the data.

-

400 m Race Times (seconds)
57.1 | 55.9 | 59.3 54.9
54.6 | 50.3 | 55.2 53.5

—~ -

\o 1= 55,05 O ——
\( @ =551 0 1~ 62.97

. o’

P

(2 0003 0 391 go s ) ((olizys ) ((awlusd sspinall )
(Mean | (sl Jausgll )

Ms. Sanchez keeps track of the total number of books each student in the book
club reads during the school year. Find the mean of the data. Round to the
nearest tenth.
Books Read
9 6 | 12
819 | 14
101 13| 8 |
v - — II/_ e ~
0 -u 0
© T8 2 N © (=99
Oluslyll ab dussals] b same . 13lac]
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(1 JUio © 388 Lo .,:L:.-SJD C“:’L?"‘ 3) (mw :GMID

(Variance u.vl...dl) (Standard Deviation | sylsell c.él).:.jﬂl)

A coach recorded the times of each track member for a 400-meter race. Find
the standard deviation of the data. Round to the nearest hundredth.

400 m Race Times (seconds)
57.1 | 55.9 | 59.3 54.9
54.6 | 50.3 | 55.2 53.5

& o % 6.02 \ O o~ 245
| e o~ 1.78 ‘ o o~ 2.62

S

(1 Ol @ 391 yo gh‘SJI) (c.:!.?).; 3) (h.u,.m :69.&'.-.:1.&1“) |

CMean bl .h...og.lD (Standard Deviation | (5)lisell L.él):-.iSD

A barber wants to purchase new professional shears from a website. The prices
of all of the shears are shown in the table. Use the standard deviation formula
to find the standard deviation of the data. Round to the nearest cent.

Cost of Shears ($)
o0 | 165 | 55 | 79
84 | 68 | 38 | 42

0 o ~ $40.85 | \ (5 ) o ~ $1460.48

'd

0 o ~ $72.63 \ (D o ~ $38.22

[ Oluslll ab daalsi @ db aoze dslac) )
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(2 Ol @ 391 4o uhﬂl) (_“:JL?)“) 3; L/.bd.ugm :&sg.'-'.u.w.llq\j

(Variance

uJLuJD (Standard Deviation

slanall lyidl)

Ms. Sanchez keeps track of the total number of books each student in the book
club reads during the school year. Use the standard deviation formula to find the
standard deviation of the data. Round to the nearest tenth.

Books Read

9|6 | 12

819 |14

10|13 | &
N - ) g 6.1 & o~ 9.9
o o 2.5 ¢ o o 2.6

7

‘

(1 JLe 0388 yo LS ) (lzys 4 ) (paiiio sspiannall )

(Mean

ol

.ln.;ug]l) (Standard Deviation

Sslumall Byl )

A coach recorded the times of each track member for a 400-meter race. The mean
is 55.1 seconds and the standard deviation is about 2.45 seconds. Which interval
contains almost all of the times (within two standard deviations of the mean)?

-

-

400 m Race Times (seconds)
571559 ]59.3 | 54.9
54.6 | 50.3 | 55.2 53.5
¥ ) 50.2, 60.0] O [50.3, 59.3]
0 52.65, 57.55] i o) [45.3, 64.9] |

[ Oleslypll b dgapsisi
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padio yuire (3l Civall

$lioll JSagll dliwi

J> 092 @ igysI3l g2l

(100005 0391 go QLS ) % Loy a (

Oluslyll db daayslsi

paiio spisall )

(Mean

bl aawgll) (“standard Deviation | (5yleell Slx=idl )

A barber wants to purchase new professional shears from a
website. The prices of all of the shears are shown in the table.
Interpret the standard deviation: most of the shears cost between
which two prices (within one standard deviation of the mean)?

O 53441 and $110.85

Cost of Shears (%)

o0

165

5o | 79

84

63

38 | 42

© 53178 and $113.48

© 539.95 and $116.39

\_ s

$38 and $165

([ Olusbyl db dsasslsi
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Learning Outcome: Draw and find angles in standard position.
3 Jlo ¢ 418 o LS

Summary of Rules @ 15 3il (juilgd yazlo

Coterminal Angles ¢lgii3l gls (9 dS)Lisall Lilgjll
0 + 360°n
Tasuo 338 N
o

Standard Position bl uoell

vertex at O, initial side on the positive x-axis

.8 )

P Y

Direction of Rotation ()lygaJl ol

counterclockwise: 6 > 0, clockwise: 6 < 0

e e,

Full Rotation dlolSJI 892l

1 rotation = 360°

Oluslzll db dasuslsi @ db 3o 1 :3lae]
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("standard Position |  auluill audgll ) (Coterminal Angles | slgiidl glus .9 dS)Liniall LlgiJl )

Find an angle with a positive measure and an angle with a negative measure
that are coterminal with a 35° angle.

35"

O 215°, —145° o 395°, —325°

L5 A IN o

O 395°, —35° - 325°, —325°

\
s

s 7

(o 0 3iii) 3 Jlio 0418 yo LS ) ((olizys ) (bl sspianall )
(Coterminal Angles | slgiildl glus (9 dS)Linioall I._glgj.ll)

Find an angle with a positive measure and an angle with a negative measure
that are coterminal with a -50° angle.

—50°
o 310°, —410° o 310°, —310°
¥ ) 50°, —410° @ 130°, —230°

(plnn]l slac) C,.o) (QL?,.; 3) (mw :6M1>

(Coterminal Angles | slgiidl glus (9 dS)Liniall l._glgj.ll)

Which angle is coterminal with a 120° angle?

120~

\o 240° we 480° }e —120° {o 60° |

S .
\ J
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(aall slac) o ) (12933 ) (lwsgio sspinnnall )

(Terminal Side | slgi3l gl ) (Standard Position | awlsil gusell )
(Coterminal Angles | clgiidl glus (9 ds)Linioll l._glgj.ll)

In which quadrant does the terminal side of a 495° angle in standard position
lie?

495°
| o Quadrant IV | o Quadrant III

2 I

N

o Quadrant I o Quadrant II

. % A g v

N =

(1) (57 (e o) @

(Terminal Side | slguidl &l“’> (Standard Position | (el am,.ll)

The angle shown is in standard position. Its terminal side makes one full
counterclockwise rotation and then another 60°. Find the measure of the angle.

Y 0 o 60°

= -~

/ © 20 @ s

N . -

— .
LF

:;'" Oluslyll db daasaslsi e ab eme . 13lacl "}
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(p].mull slacl u-'-‘) | ] ESY 4\/1 (fi.\i.i‘.o :ngihun]l)

(Coterminal Angles | slgiidl glis (9 dS)Linioall I._.glgj.ID

Find the angle between 0° and 360° that is coterminal with a -800° angle.

—800°

e 100° ] (e 260° [o 280° l

/

Q s

/
A

(aalislas) o ) ((lzys 4 ) (paiio sspimall )

(Coterminal Angles | slgiidl glis (9 dS)Linioall I._.glgj.ll)

Which expression represents all angles that are coterminal with a 35° angle,
where n is an integer?

35°

0 35° +90°n N 35° + 360°n

35°n + 360° (D) 35° + 180°n

([ Oludlbyll ab duysisi
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Learning Outcome: Find values of trigonometric ratios.
6 L1 opled e 431 Lo LS

Summary of Rules @ 16 sl (juilgd yazle

( Sine, Cosine, Tangent Jallg alaidl Cuzg Cusdl \
0 ad] 0
sin @ = E, cosl = —‘], tan @ = ﬁ
hyp hyp ad]
( Reciprocal Functions dyglaall Jlgall \
h h ad]
csel = ij sec = LI,), cotfd = =
opp ad] opp
[ Pythagorean Theorem jyw)9£Lind cu)h.)\
hyp” = opp® + adj’
( Rationalizing the Denominator alaell @Lh)!\
a . CL\/E
b b

Sluslyl db duoyslsi e b seme f:slag] )
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(1 Lp)mo431mub.ﬂ|> 3>y (Umlwl 69.;.-.*0.“)-

<SIX Trigonometric Functions | Cauall dailiall JIg.\JD

(Pythagorean Theorem | w)s£lind &y _).h.l)

Find the exact values of sin 0, cos 6, and tan © for angle ©.

sinf = —, cosf = —, tanf = —

sinf = —, cosf = —, tanf = —

ek
oo | St
—_] =
| Do
el
ro |

siné’:l— cosf = —, tanf = —

sinf = —, cosf = —, tanf = —
1 13

ro | 1
—t
DO

ot

co| 1

[ SOluslll ab daalsi @« . i slael )
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\
( 3 el e 431 yo c_.uhS.ll) (\QL“‘?JJ;\) (u.wl.u.\i :GMD
( Reciprocal Functions | dygliall dig.ﬂl) C Six Trigonometric Functions ‘ ] duilial Idlg.\]l)

Find the exact values of csc 0, sec 0, and cot 0 for angle 6.

17,

(00]

csc = —, sec = —, cotf =

(-
o
oo
& o

csc(i':é, sect = cotf = —
1 |

-..._I
—
|
on

csc = —, sec = —, cotf = —

17 L

cscl = —, sec = —, cotf =
8 15

-
-1
P_‘
|
(0.¢]

®| &

S

%
(2003 0431 o sl ) (@l2p33 ) (lawsgio :spiusall )
(PythagoreanTheorem | uyobling d.))h.n) ( Six Trigonometric Functions ‘ Caundl dailinall J]g.\")

Find the exact values of sin 6 and sec 6 for angle 6.

6
12 16
g MY ™
4 5 ' 5
9:_ 9:— ;'-9:—?-‘ 9:—
\o sin 3 sec 3 ko sin sec 3
( 5 I 4 5 1
o sinf) = = 590921 o sinfl = —, secﬂ:Z |

Oluslyl ab daoyslsi @ db 300 1 :3lae]
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& 7,
(4 Odrai @ 431 o gL‘iS.II) [f\ Wl>ys 3 \J} {\ Jbuwgio 1 goiumall ;I
( Pythagorean Theorem | uyecliag d.))b.i) ( Six Trigonometric Functions ‘ G dailioll dlg.\]l)

Find the exact values of tan 6 and csc 6 for angle 6.

45

-
24
( 15 197 i 15 17
tand = —, cscl = — tanf = —, cscf = —
\o ST 15 o SR e 8
( 15 17 ‘ 8 17 i
9]
\o tan 6§ = ]’ cscl = 15 ‘ o tanf = 15’ cscl = R
",a \
o —J

.
(60-.!,)4&3043100;__;[15") (wlsys4 ,J (i‘m 1S 9iannol l)
( Pythagorean Theorem | ueLling da)}:u) C Six Trigonometric Functions { el duiliall d],_,n)

Find the exact values of cos 6 and cot 6 for angle 6.

3V3

g

| I
o 0089:§, cot = /3 o cosf?=§, cotf = /3

([ Oluslyll db dsaystsi
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(Pythagorean Theorem | w)ygclind a.s)h.D (Six Trigonometric Functions | Cawull duilinll dlg.\]D

Find the exact values of tan 6 and sec 6 for angle 6.

11

\. ¥

Oluslyll db daossisi a ab 302 . 13lag) ':_':
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Learning Outcome: Use the properties of periodic functions to
evaluate trigonometric functions.

18 JJ1 13 (ylei @ 441 o LS

Summary of Rules e 17 3iJl (juilgd yaslo

f N

Periodic Function du)gaJl dJlaJl

Period d)9all

p = horizontal length of one cycle

2950 P yiuol
L S
P N
Period from a Graph  Juieddl (0 8)93J1 wlio
P = X2 — 1
el sipblisie (el O
L 8/

Olusbyll db daosslsi @ db soxe d:slae] )




paiEe puire g3lall Cauall ool JSagll Al Olusll) db duosslsi
Jo3l awlyall Juadll J= 093 @ LigisiEl ejall TAHA MATH ACADEMY

(14 g = 421 0o i) (oimys ) (bl pinal) ‘
(Periodic Function | dyygall Eﬂl.ﬂl) (Period | 3)9.1]])

Determine the period of the function.

! Qo

\ /\ | e o+ @ =

0 10 x
(G681 e ) (1) (g gl
(cycle | dLolsti 8,91 ) (Period | 8,91 )
Determine the period of the function.
o ~ (@ =
Fr iy H : :
o T 2n 3n 4n © o 2 7N\ o
TN\
(13 Gral @ 441 Lo ‘._..L'.'SJ|> M, >0 3 J h,,,...m (_gg.fmm.oil .
(cycle | Lol 901) ("Period | 8y )
Determine the period of the function.
0 0 @ 2
e » @ v |

( Sluslll ab dsossisi




/
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paiiie juine (g3l casall

Jodl Lawlyall Juasdl

$iligll JSagll dliwi

J= 09 @ igyastEl gl
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.
(18 el @ 441 o uhﬂl) il 3 /‘ :j_/ buwgin  sgiuuall /‘
C Periodic Function | dyygall ﬂl.ﬂl) (Period | 3;9.\]])
Determine the period of the function.
-
¥y
' 0 - (@ =
1 ! 3k
2 ” F | o . TN
o B 2n | 3m | 4w | S5m Gnre ° 37‘1’ o %
1 2
=
v
\ )
(" — - i
(15 s @ 441 go L) (s 4 ) (paiie soiusall) m
(cycle | dlols)i 8)0a01 ) (_Period | &yl )
Determine the period of the function.
ny o /& o 271-
1 A A A . S AN v,
/ =5 - @ |
< > — 37T
0 m V2n 3 v G} o 2
Y . V.
_1 4
v
\. J
4

—

(‘17 el e 441 o uL.SJl) :ig;i.q};« 4 ) (?.\.E.'Lo :69.&'.:.:.1.0.“) i

(cycle | dLolsti 8,91 ) (" Period | 8,931 )

Determine the period of the function.

(A ) 3

@ &

- 2
_f"l ‘\-\_

v |
_J/
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Learning Outcome: Use sinusoidal functions to solve problems.

11 )i @ 479 Lo 6 JUo @ 450 Lo LS

Summary of Rules e 18 3ill (juilgd yazlo

=y

_/

b

oy

s

vy

s
General Form dolall 8)g.all
Yy = asin bt
p 3
7
Amplitude dsull
max — min
ja| =
2
X
Period 89l
, 27T
period = —
b)
-
=
Frequency 33yl
1
frequency = :
period
R

~
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(6 e 0450 yo sl ) ((lizys ) (rlonl spiammell)

(Frequency JJ)J.‘JD (Period 3)9.\10

The voltage supplied by an electrical outlet can be represented by a periodic
function. The voltage oscillates between -120 and 120 volts, with a frequency of 50
cycles per second. Find the period of the function in seconds.

, e il
o w 0 ; O ; O

y,

J

7

(ptaalislas) 50 ) ((olizys ) ((ombod ssgiamall ) ‘

(Period ‘ 5)9-\10 (Frequency | JJ)J-'JD

The motion of a weight on a spring is modeled by y = 4 sin é6mntt, where t is in seconds.
Find the frequency of the motion.

y = 4sin 67t
— cycle per second 67 cycles per second
Q@ odeo 0 ycles p
o 4 cycles per second o 3 cycles per second

> ALY
22 J

o

(6 JUo ¢ 450 4o u.,.:LISJI) (QL?).) 3) (hugm :Lsgiw.oJI) [

CFrequency J.\).i‘.lD (Amplitude MD (Sinusoidal Function | dauaxll 3J|.\JI)

The voltage supplied by an electrical outlet can be represented by a periodic
function. The voltage oscillates between -120 and 120 volts, with a frequency of 50
cycles per second. Write a function for the voltage v as a function of time t.

\ r
f

: — i '
| o v = 120sin %t e v = 240sin 1007t

/ \
/ M

' ™ ' ~

o v = 120 sin 1007t o v = 120 sin 507t

LN P N
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{ ™
(110005 0479 yo sl ) (©12533 ) (aswsio spimall )

(Frequency | -‘-‘)-i'-ll) (Amplitude ‘ as-u-dl) (Sinusoidal Function | i_q-g-p_«-“&"-\ll)

A spring oscillates with a frequency of 1 cycle per second. The distance between the maximum
and minimum points of the oscillation is 3 centimeters. Which of these functions can be used to
model the oscillation if y represents the distance in centimeters from the equilibrium position

and t is given in seconds?
o y = 3sinnt

‘ o y = 3sin 2wt
{/ o y = L.os8in 2nt J | o y = 1.5sinmt J

e

b
\
| —

% J

(ool slast 3o ) (ks 4 ) (paiie ispiannall )

(Period | 3)9-\") (Amplitude ‘ as-u-dl) (Sinusoidal Function | éi._e.,.p_JIii.ll.ﬂl)

Mr. Mohammed Taha rides a Ferris wheel with a diameter of 40 meters. The wheel makes one
complete revolution every 8 minutes. Let y be his height in meters above the center of the wheel,

t minutes after he passes the level of the center moving up. Which function models his height?

|/-

| o y = 20 sin gt . e y:QOSingt

\
Fi iR S

e y = 40 sin gt o y = 20sin 167t

ALY _
\. 2 = J

(plaoll slac) ;o )lj:';[;p 1| (paiso :spiamell )

(Amplitude l Ml) (Sinusoidal Function | a.,n,.g.ggllall.x“)

A buoy moves up and down with the waves. Its distance y in feet from its rest position after t
seconds is modeled by y = 1.5 sin (1t/2)t. Find the position of the buoy after 3 seconds.

m
= 1.5sigt
sin
0 15 ft o 0 ft J
{o 1.5 ft J o ~0.75 ft J
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Learning Outcome: Describe and graph trigonometric functions other than sine, cosine,
and tangent.

15 U1 7 oolad @ 461 Lo LS

Summary of Rules @ 19 3iJl (yuilgd yazlo

¥ i

Cosecant and Secant  gblallg alaidl 2bls Lls

2T
i = #C8CHE, ¥ = asechx: perind = W

-
Cotangent aledl Jb dls

_ s
y = acot bx : period = m

. J
2 i}

Asymptotes yladl belh>

gse, cot; Binbr =; sec : cosbxr =0

A J
i i

x-intercepts of Cotangent  alaiJl Jb dlla) x gblioll

cosbr = 0

J
ra ™

Relative Extrema  dal>oll (408l @adll

= gesebr: (smbz = %1, %4)
cos go ablall Jialbg

L8 3/
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(Asymptotes

Find the asymptotes and the relative minima of the function. (n is an integer)

1
= —CSCX
=5

oyl bgh':) (Cosecant Function | aleil gbld &Jl.s)

CReIative Extrema | dudowll (gouaill fu.n.lD

_ 3T
T =nn; Tel, min.at x = 5 + 2mn

T
£ = 2rn; rel. min at-x'= B + 21mn

, ’ﬂ'
@ =y Tel. min at = 7 + 27N

/ r ¥

T

r = — +mn; rel. min at x = 2mn

2

>

(12 pai 0461 yo SN ) (olizys ) (aolod sspianall ) \

( x-intercepts

X &bhmJD C Period

3,9.;]1) C(‘.otangent Function | alax)l Jb an.‘)

Find the period and the x-intercepts of the function. (n is an integer)

Yy = —2cotzx

-
QO ;-

T

+’ﬂ'
1 271

3
&

[
to | 3

=TT

ﬁ
0 -

— 4 7m™

2

£ -\..'.
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(13 iarai 0 461 go L) (olizys ) ((pulant sispiaall)

(Relative Extrema | daloll (sgaill p..nll) (Asymptotes | wyladl bghb) CSecantFuncﬁon | gblal iiJI.\)

Find the asymptotes and the relative minima of the function. (n is an integer)
Yy =Jsecy
( i
x = 180°n; rel. min (360°n, 3

9 ( )

( o x = 90° + 180°n; rel. min (180° + 360°n, 3)

{

O z = 90° + 360°n; rel. min (360°n, 3)

p

O z = 90° 4 180°n; rel. min (360°n, 3)

\.
e / v,
-

(8 Oed @ 461 Lo t,s'l.‘a‘S.ll) (l;-"—'?).‘ 3) C_h_._._,w :GM‘D

(Asymptotes | wyladl hgh'b) (Period | 3;9.\1!) CCosecantFunction | Plu.llabl.iiiilh)

.

Find the period and the asymptotes of the function. (n is an integer)
1 = GSG O
2 VA
T T , D
o ? T = §n | o 6m; & =3mn
b5 A
e s 5 "
T T T vie
—: E=i=1 — I = —
® e [ 2= 2
A N
e o’
p

(10 ayes 0 461 o LI ) C»::L?,a 3) Gm,m :ng.i'.-.-.mJD i

(x-intercepts l xa.bl.i.nll) C Period I 5,9.\") (Cotangent Function | al.cﬁ.lld.BﬂL\)

Find the period and the x-intercepts of the function. (n is an integer)
7 = ool &

( T Y ( T T
‘o Tr;:c:§—|-7m e E;wzin
N 3 J
( s T ) ( T w

|
\o 5: l:Z-l'En I o 27T, :L:E-i—?n
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(15 rapai 0 461 go LI ) (©12533 ) (Jauwgio i spiamall )

(Asymptotes w)ladl .bghb) (Period

5)9.110 (Secant Function abl.ii.ll&]l.s)

Find the period and the asymptotes of the function. (n is an integer)

y = secdx
[ - - T T
0 5 T= " Q@ =gty
0 itk (@ e

7

(7 e 0 461 yo LS ) G:,L—,,.; 4) ((paiio soimmell )

C Period

E,g.a.ll) (Cosecant Function

ploill gbls &l )

(Relative Extrema | dudowll (souaill fu.nll)

Find the period and the relative minima of the function. (n is an integer)

Y =CSC—T
4
3T 2T 8w | 8T 41
o 713’)—?4‘?% Io ?,r—?n |
8 2m 87 8 8 \
o i &=t Fgh o ?;$—2W+§n
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f"'.
(11 arasi @ 461 yo LS ) i_"':_:k;;JL‘;;a z} (paiio sspiamnall )
(x-intercepts | xablin-ll) (Asymptotes | el .bgbb> (Cotangent Function | (-lln-i'-lld-lﬁill-i)
Find the asymptotes and the x-intercepts of the function. (n is an integer)
" 1
Yy = cotl &
2
@ z=360n; =180°+360°n J @ ==180"n; z=90°+180°n ‘
N 2
© =360 2=90°+360°n | | @) ==180°+360°n; z=360°n J
. J
L
F =
(14 Ol @ 461 Lo gli:SJI) \uu»p 4' (F.;.iizn 3«59-"-*-'-'-'°J|)
(Asymptotes ‘ oyl .bg.h.’,) (Period | 5)9.1.“) (Secant Function | &blill&Jl.))
Find the period and the asymptotes of the function. (n is an integer)
1
Yy==8eC-T
3
o 6w, * = — + 6mn o 6m; *x = — 4+ 3mn
. | 2m T
e 6m; x = 3mn o ?,L:—Jr—n,

[ Oluslyll db dgeyslsi a b aame fuslag] )
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Learning Outcome: Find values of angle measures by using inverse
trigonometric functions.

9 LI 1 oplal @ 475 o LS

Summary of Rules e 20 3iJl (juilgd yaslo

P N

Range of Sin™*  Sin™* dJlaJl (g3

"y

i )\
Range of Cos™ Cos™ dJlaJl (g3

0§cos‘1q;§7r

—1<z<1

'a SN
Range of Tan Tan™* dJlaJl (g3

1

L & fal e
—— <tan "z < —
5 5

L b

Degrees to Radians  HLaLJIl JI Jog=xill

A

rad = 0" 7500
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=
(1 Ol @ 475 4o '—'hSJl) (/ ol :| (Uwh.ui 3(5M|>
(Radian ‘ glgal,ll) ( Principal Values ‘ PPN | N.EJI) ClnverseTrigonometric Functions | dauSall duilio) 1._]'9.1]')

Find the value. Write the angle measure in degrees and radians.
g [ ¥3
COS s
2
s o e o \
| (] 30"cg /' @ ol 5
( T T T
—30%, —= 30°, —
0o =G 9 . 3
L% /

o
(7 i 0475 go i) ((olizys ) (awbuwl i spianall )
( Raglan ‘ "-"L!"b") ( Principal Values \ daninsipll fl-_l_-ﬂ-“) ( Inverse Trigonometric Functions | danssSall dailiall JIQ-\")

Find the value. Write the angle measure in degrees and radians.

sin
2

o T -\ ( o OF
© S Il (5 ) 135°, 2
| o £ 1 ( wg T
\o %y o 15°, o

~
(9 Ol @ 475 4o .__Jus.ll) (o= ) (.ﬁ,..uhui =6M|>
(Radian [ glg.\l,]l) (Principal\falues ’ syl mﬁ]l) (InverseTrigonometric Functions | dpausall duiliol ldlg.\ll)

Find the value. Write the angle measure in degrees and radians.
Arcsin 1

e N e

| 180°, 0°, 0 |

0 i) ,

/ = N =

o' I o

o 90°, 3 ] | D] 90°, © J |

- _— = =,

([ Olusbyll db dseisi a PR AN
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(401030475 yo sl ) (l2y33) (lowssie (spiasall ) i

(Radian I Ql._pl;]l) (Principal\’alues ‘ d..m.n.ﬁ;]lp.m.ll) (InverseTrigonometric Functions | duusall duiliall .Jlg.\]l)

Find the value. Write the angle measure in degrees and radians.

Arctanyv/3

p

o] o T
o 30%, o 60° 3
o o 47
o 1y (0 240°, —-

\. _/

(3 a0 475 o LI ) C.;,i;,,; 3) C.h.mg.‘i.a ‘*SMD i

(Radian | (_,l._pl;]l) (PrincipalValues ‘ d..u.-.@;]lp.-.dl) (InverseTrigonometric Functions | dnsall duiliall ._jlg.\]l)

YE

o 3

Find the value. Write the angle measure in degrees and radians.
1
Arccos [ —=
2
{ - & 4
g 2 5 vy
& 60°, % | O 240°,
L Y] ry
-~ 5 ~N Y >
o m ' _ene 8
@ o, 20 o o0,
\. s ol

(5 0arad 0 475 go sl ) (233 ) (lauwsio (spiasall) i

(Radian | Ql._pl;]l) (PrincipalValues ‘ a.m.n.d.ullp.c.n.ll) (In\rerseTrigonometric Functions | dunSall duilioll dlg.\]l)

Find the value. Write the angle measure in degrees and radians.
V2
Arccos | ——
2
- 3 I/ » ™
=4 ] _ﬂ- o] _ﬂ-
o 135°, — (6 ) 225°, ~
\»\. / \\\.
h " o T
\ o = 4 \ 0 el 4
\o ) -/
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(Principal Values

dndyll f.u.n.ll) (Inverse Trigonometric Functions | dauwSall dailioll ,JIg.JJD

Find the value. Write the angle measure in degrees and radians.

(Radian Qi._g.\l;.ll)

) o ) o .
O ~60°, —3 . O 240°,

o T 1 . Om
@ —-30°, —¢ o 300°, =

(650475 go LS ) (k=34 ) (paiiie isgsianall )

( Principal Values

Ayl f».n.ll) (Inverse Trigonometric Functions | dauwSall duilioll dlg.ﬂl)

Find the value. Write the angle measure in degrees and radians.

Radian | gLalyi
i )

tan~'(—1)

_ 3m Tn
(A) 135%, —- o 315°,

S

@& _45°, —% (D) 45°, %

( oluslsll db dasslst
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(8 irai 0475 o LS ) Ol 4 ) ((paiio soiamell )
(Inverse Trigonometric Functions | dawSsall dailioll d|9®
(Radian ._';l._g.sl)JD CPrincipaI Values | duwanadyJl P*QJD

DEMY

Find the value. Write the angle measure in degrees and radians.

(A 120°, 2?’” ., QO -
s AT 1 5 O
o 210°, — o I60F, =5

\i o’
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