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Jo8l aly )l Juasl

Use the properties of 45°, 45°, 90° triangles

SHlioll JSagll dliwl
saais o )bl ¢ g st ezl

Olus Lyl db daasslsi

TAHA MATH ACADEMY

90°9 45°9 45° Wlikiall yailas padiwl 112 il

6 L1 onlad * 183 Go LLSI @ dolsl daslall oliliall @ 4-4 (sl

Summary of Rules o 12 3iudl (Huilgd Lyazlo

45°-45°-90° Triangle Theorem

e )
45°-45°-90° Caliall dyyba

h = 0\/2
oLogluio laLuwll

legs are congruent

Leg from Hypotenuse

. At )
)l o Ll

.

~
Rationalizing the Denominator ?LOA." Gl.b.)!
a a\@
vb b
6 6V3 _ —
_ = ' =2V3
V3 3
J
) )
Diagonal of a Square ZJ)A." »ho

d=sv2
Uaidio L] 250l gunnss

splits the square into two triangles

J

Oyl db daoslsi

97 db 30> . Blac]
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r (1@,&018300-.,:&5."] oli>ys [whui:&ﬁ.w.dl]\

(Hypotenuse | )Jg.") (45°—45°-90° Triangle | 45°-45°-90° Calio )

Find the value of x.

b A) V3 B) %ﬁ

C) 14 D) 7V2 J

- J
4 )
Jl
h=10J2  Hypotenuse
x=7V2~99
L J
Casio fx-991EX dull JBL g3yull (535001
10aeadl G Hluadl Go iy Zilanlly (adl )32 9 Gl Ol
@eenes | -
m 9.899494937
\ 4

" » I
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@ \
( 3 Oyed @ 183 Lo s j oli>)s [umhul ZGMl)
(Hypotenuse | )Jg.ll) (45°-45°-90° Triangle | 45°-45°-90° uluo)
Find the value of x.
2 @
6 A) 6V2 J
N Y
( A
B) 12
S Y
A ) r .
C) 3v2
X NS ) y
( ™
D) 6v3
. Y,
( Jl |
h=1(v2  Hypotenuse
X =6V2~ 849
S 2,

" » M)




ple sixs 3Ll Cauall $igll JSagll dlinwd Oluslyl db deoysls]
Jo3l Ganly sl Juadll

TAHA MATH ACADEMY

~\
( 4 (e ® 183 yo ulsll J ol>ys [,t,.whu‘l 1§ 9ol Ij
(Hypotenuse | ,JQJD (45°—45°—90°Triang|e | 45°-45°-90° U.L.o)
Find the value of x.
\
[ A) 25V3 B) 25[
X /
\ I
[ C) 50 D) 25v2 J
/) - j
25
! Jl )
h=10V2  Hypotenuse
x=25V2 ~ 35.36
S ))

"
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-

Find the value of x.

\
(2@)&'183Uogl1ﬂ|j Ol 3 (.h.wg.zo:LgMIJ

(Hypotenuse | )JQ.ID (45°-45°-90°Triang|e | 45°-45°-90° Calio )

X ZA) 3v6 }

B) 6 J

/
3
o

\
v ©) 32 \
3v2 9 ,
e 2
D) 3
N )
( Jl A
h=10V2  Hypotenuse
x=3V2.v2=3(2)
x=56
b 2

"
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1 (5 0mei 18350 LIl ){ wizya3 [Mgb:gwlj\

(Hypotenuse | )Jg.ll) (45°-45°-90°Triang|e | 45°-45°-90° Clin )

Find the value of x.

[A) 5v/6 }

512 * l[ B) 10 ﬁ'

4 D
! I\ C) 10v2
\. J
4 N
D) 5
N J
4 )
Jl
h=1(vV2  Hypotenuse
x=358V2.vV2=15(2)
x=10
\S 2/

"
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Jo3l awlyall Juaill
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1 (60w + 183 50 LIl ){ wizyas [.h.wgiozksg.z.u.».dlj\

Find the value of x.

(Hypotenuse | )Jg.ll) (45°-45°-90°Triang|e | 45°-45°-90° Calio )

e )
A) 44
N \ J
2
44\/3 B) 446
. J
y e
- ( C) s8
,
N
[ D) 882
J
e Jadl A
h=1(v/2  Hypotenuse
X =442 .v2 = 44(2)
x =88
\S 2/

Olusbyll db daosstsi

103 db somw . Blac]
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( ool slac] Ho j Ol 4 [?M.a.o (9ol ]\

CHYPOtenuse | )39.") (45°—45°-90° Triangle | 45°-45°-90° Calio )

The diagonal of a square tile is 12v2 centimeters long. What
is the perimeter of the tile?

: o }
A) 144 cm B) 48 cm J

\_ A\ _,

4 N\ w
C) 48V2 cm D) 24 cm

\ A\ J

4 3

Jl

12V/2 =sV2  diagonal = Hypotenuse

s=12
P=6s=14(12) = 4% cm

" )
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( ol slacg] o j Ol 4 [?.\M (9ol ]\

CLeg | deslall élw) (45°-45°-90° Triangle | 45°-45°-90° c'-,l.-'-o)

AXYZ is a 45°-45°-90° triangle with right angle Z. Find the
coordinates of X in Quadrant I.

Y(-2,1), Z(5, 1)

A X(12 1) \[/ B) X(5, 8) ‘j’
: C) X(8,5) f D) X (5, 7V?2) ]

Ye=5—-(-2)=7

Xe=Y2=7 Legs are Congruent
X(S, 1+7) vertical, upward

X($, 8)

—"
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90°9 60°9 30° Wlikiall yailas padiwl 113 il

Use the properties of 30°, 60°, 90° triangles

4 Jlo * 181 o LUSIl » dolal doslall olidiall @ 44 o)

Summary of Rules o 13 3iudl (Huilgd Lyazlo

[30°-60°-90° Triangle Theorem 30°-60°-90° il dJ ).hJ\
h=2s
60° v h =-28, (= sV3
1 Spsaiill Gl Sraill Gl Cass »igll
shorter leg hypotenuse = 2 x shorter leg
1=sV3

. J

(Shorter Leg from Longer Leg L,Jgh." Y 6).;4.5." @W'N

h=2s S
60 < o €__%@
. yaill Gl ~ /a9
30 Gshorte:gleg \/§ 3

£=5\/§
\_ J

[Rat'ionalizing the Denominator PLQA.“ ;slb.!!

Oyl db daouslsi
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r ( 4 JUno * 181 yo LULSI ] oli)s [L_.,wlwi :GMI)\

[Longer Leg | skl @b.ujl) [3o°-6o°-9o° Triangle | 30°-60°-90° .--..-;-,)

Find the values of x and y.

iA) r=6, y=06V3 }
( a

B) z=4V3, y=8\/§J
\_ _,
r 2
C) z=8V3, y=4V3
- J
( )
D) z=12V3, y=24
. J
4 )
Jl
=12 opposite 60°
12
12=xV3 = x=—"— =43
V3
y=2x=3V3
\_ J

Casio fx-991EX duwll AJBL g3yl (3,1
10aadll Wbl 5o ad il Zaildally (N )32 Lle lshll Gludl eaudl

ool J]- Jva] - - B
—
@ 6.92820323

"
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a S\
( 19 $ped @ 184 Lo ulsll ] oli>)s [ww :69.;:”.».oJlj

(LongerLeg | Jghall st ) ( 30°-60°-90° Triangle | 30°-60°-90° calio )

Find the values of x and y.

"
A) =16, y=38
-

4
y 8vV3 | B) z=4V3, y=12
-

4

C) z=24, y=16V3
A = \

X 4
(D) z=28, y=16

\

L “¥J\J\J

(=38V3 opposite 60°

ZV3=xV3 = x=238
y=2x=16

"
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el el .. )

O—onger Leg | wiebll @L.»JD (30°—60°-90° Triangle | 30°-60°-90° .-'-.|-;-°)

)4 CA) 2=10, y=20 @
( )

B) =20, y=10
. y
s 2

A 10\/3 C) =30, y = 20V3 )

Find the values of x and y.

Z D) z=5V3, y:10\/§)
s oot )
¢ =10V3  adjacent to 30°
10V3=xV3 = x=10
y=2x=20 Hypotenuse
. 2

"
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TAHA MATH ACADEMY

s3si0 oo lisl @ igyist3l sl

e 3
( 22 (yyed * 184 o LSl ] ol [L,.wl.wl IGMIJ
(Hypotenuse | )39.10 (30°—60°—90°Triangle | 30°-60°-90° ul.uo)
Find the values of x and y.
X [ 17/3 17 q
s _/,
- N
B) z=17V3, y=34
y 1 7 \. Y,
~ )
> 17/2 17/2
- /
p
17 17/3
D) v=—, y=-—"
\ _J
4 =l N
h=2s = 17=2s  Hypotenuse
y=s= %7 adjacent to 60°
v s/3_ 7V3
2
S Z;

Olusbyll db daosstsi

110 db somw . Blac]
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el e ... )

(Shorter Leg | Srasll @l...u.ll) (30°—60°—90° Triangle | 30°-60°-90° Culio )

Find the values of x and y.

. X [A) r=12, y=12V3
24 5
S (B) T =243, y =48

i =

\_
(
y C) z=48, y=24V3
-
( )
D) z=28V3, y=16V3
\ J
( )
Jl
s=24 opposite 30°
x=sV3=24V3 Longer Leg
y=2s=14% Hypotenuse
\S 2

"
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( (21 0+ 188 0 i ) otoys 3 ) (sio ot ) ()

(Hypotenuse | )JQJD (30°-60°-90°Triangle | 300-600-900 & | )

Find the values of x and y.

P
Y A) z=15V3, y=230 }
o TR
15 @
x_15\/§ 15
~ 2 YT

x

[C) r=>5V3, y=10V3 }
N

1 1
J
4 ™
Jl
h=1S=2y  Shorter Leg opposite 30°
1S
]
x = gv3 = %
S 2/

"
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[( 24(,.,‘)403'18400;..:[55.“] Ol>ys 3 [Mgmsguudl)\

(Longer Leg | Lol @Lu.dl) C30°-60°-90°Triangle | 30°-60°-90° i .)

Find the values of x and y.

14 g 28+/3 14V3 |
A w=ym v= Ty
n \- J
e )
X B) z=14V3, y=28

- ¢
[D) x:14;/§7 y:2833J
_,
4 )
Jl
/=149 opposite 60°
19  14V/3
16 =sV3 = x=s= —
J3 3
_,_ 28V3
y=25=—3—
S <

"
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e [ 47 axe5 * 186 yo LS j >y 3 [b.wg.'in 3;591*”-4") \

CEquiIateraITriangIe | &)L.a"ﬂl lio k.a.l.l.o)

(30°—60°-90° Triangle | 30°-60°-90° i )

FIND THE ERROR Carmen and Audrey found the value of x in
the equilateral triangle. Who is correct?

6v/3 6v/ 2
Carmen: x = T\[ =33 Audrey: = = %_ = 3v/2
. g
A) Carmen
\_ ,
- D
o B) Audrey
N y
s 2
C) Neither; z = 6v/3
\ y
s )
D) Both are correct
\ J
4 )
>l
altitude: two special triangles
h=6 s=3 half the side
x=sV3=3/3
Carmen is correct
\& =

"
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((42@)A3°186Uogliﬂlj Ol 4 [?M:6M|)\

(‘shorter Leg | (spmal Gluall ) ((30%60°-90° Triangle | 30°-60°-90° i )

Triangle EFG is a special right triangle with longer leg FG.
Find the coordinates of E in Quadrant Iil.

AFEFG : 30°-60°-90°, mZ/F = 90°
F(_37 _4>7 G(_37 2)

( N\ W
A) E(-3-6V3, —4) B) E(-9, —4)
N N J
4 0' W
[ C) E(-3-2V3, —4) J D) E(-3-2V3,2)
\ ) y
r )
FG=2—-(-49)=6 Longer Leg
6=sV3 = s= % = 2V3
FE = 2v/3 horizontal, to the left
E(—3—2V3, -9
S 2

"
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a )
[ 43 el ® 186 yo sl ] wl>ys 4 [ pafilo (sgiuall )
(Longer Leg | lehbll élu.dl) (30°-60°-90°Triang|e | 30°-60°-90° p-..b.o)
USE TOOLS A ramp makes a 30° angle with the ground, and ST is 4
feet longer than RS. Find RS. Round to the nearest thousandth.
( )
R A) 9.464 ft
\ J
( )
B) 10.928 ft
.
- ( C) 5.464 ft ﬂl
™ ‘ T \_ . Y,
S - :
D) 1.464 ft
\_ J
r : JJJD
ST=RSV3 Longer Leg
RSV3=RS+ 4
RS(V3—-1) =4
4
RS = ~ §5.9649 ft
NVERS
\§ J
Casio fx-991EX duwll AJBL g3yl a5l
:oseall G sl Go casinill puiliallg (SOLVE pasiiwl @i dlsleall cus
[ X =5.464101615 ]
\. J

Olusbyll db daosslsi

116 ab 305w 1 13lag]
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glill doila)l likiall Llgj lwlidg g3Ls1 Jlgbi slaud dailiall cawnidl psiuiwl 114 il

Use trigonometric ratios to find side lengths and angle measures of right triangles

3 b * 188 Lo LLSH ¢ Olilial Ol * 45 Lyl

Summary of Rules o 14 3iudl Huilgd Lyazlo

(Sine sin ‘-‘-"-’Jl d-‘-““-’\
B
Pl
hyp Jolaall N¢ opp
opp S11 A = —
Yp
A e €
adj
\_ J
(Cosine cos alodl Cu> s
B
sl _
hyp Jsliall ad]
opp CoOs A = —
hyp
A yolnoll c
adj
\ J
Tangent tan JhaJl w\
B
)hjgJI Jsliall 0
i opp tan A = _pp
ad]
A T C
adj

Oyl db daosssi

117 db 300 . Blacl
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@ ( 3 JUo * 188 Lo LS j oli>ys [L“,wlwi ZGMO\

(Sine | sin &.ll.)) (Cosine | cos EUI.))

RAMP A 12-foot ramp slopes upward from the ground at a
4° angle. Find the horizontal distance x and the height y of
the ramp. Round to the nearest hundredth.

p
124 A) z~12.03ft, y~ 172.03 ft 1

y \.
. f @
X

B) z~11.97ft, y~ 0.84 ft )

(not to scale) L
z C) a~084ft, y~1197H
i D) z~1L16f, y~084f
- o)
€0s 4° = I% Cosine = adj / hyp
x =12cos4° ~ 11.97 ft
sin4° = ,% Sine = opp / hyp
y=12sin49° ~ 0.834 ft
\ J

Casio ix-991EX dawnll IBL 3yuull (535001
1oaedl Gl Go canipill uilaolly (Gaabdll Cunsl @5 Ozl Gle A3l sl

Chagaoaae [ 119707686
—

m n ﬂ 0.8370776849
\ J

"
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TAHA MATH ACADEMY

Olus Lyl db daasslsi

(( 12 Gapai ® 191 o LS j oli>ys [.:,M,Lwi ‘69"““‘") \

(Hypotenuse | pg.ll) CCosine | cos EUL))

Find x. Round to the nearest hundredth.

p
2 9 A) 33.16 )
.
. )
B) 25.36 a
\ /,
( )
| - C) 14.06
\ J
( )
X D) 16.07
\ J
( )
Jl
c0s29° = ZLQ Cosine = adj / hyp
x=2%co0s29°
X~ 25.36
S /

Olusbyll db daosstsi

119 db somw . Blac]
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e )
( 13 Guei © 191 yo LS ] oz [wui :6M|J
CHypotenuse | pg.ll) CCosine | cos all.))
Find x. Round to the nearest hundredth.
4 N\ f
35 A) 27.82 B) 4240 |
\_ L
4 N\ ( a'
C) 20.99 D) 24.15 J
1\ VA \&
4
X
4 )
JHl
& A L . _ .
c0s 41° = 35 Cosine = adj / hyp
X = 32co0s9l°
X~ 2918
\> 7,

"
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a )
( 11 yed © 191 yo ulsll ) Ol 3 (.h.wg.uo :ng.'a'.a.n.».o."]
(Tangent | tan all.))
Find x. Round to the nearest hundredth.
< [[ A) 2255 ‘j
J
11 © :
B) 9.89
™ . J
4 N
X C) 5.37
. J
4 a
D) 4.82
\ J
4 )
Jl
tan 64° = % Tangent = opp / adj
x = |l tan 64°
X~ 22.85
\ 7,

"
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([ (5 0 = 191 5 i ) otogs 3 ) (o ot ) ()

CHypotenuse | )39.") (Sine | sin c'Ul.))

RAMPS A 60-foot ramp makes a 15° angle with the ground.
How high above the first floor is the second floor? Round to
the nearest tenth.

d foor A) 231.8 ft |
60“ h \ . J
o ( \
B) 16.1ft
\\ )
7 Q
( C) 155 ft J
\_ Y
( O)
D) 58.0 ft
. J
4 - Jodl )
. h .
sinls°® = —— Sine = opp / hyp
60
h=60sinlS° ~ 1553
h=~155 ft
\S 2/
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GEOLOGY Mr. Mohamed Taha stands 43 m from a vertical
rock formation. His line of sight to the top makes a 36° angle
with the ground. Find the height h to the nearest meter.

(Tangent | tan aJl.))

e 2
20 m
35 m
J
-
59 m
= @
- J
4 )
Jl
h .
tan 36° = a3 Tangent = opp / adj
h = 43tan 36° ~ 31.24
h~3lwm
S 2
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[ (ot e = 193 00 ot ) tys 4 ) ((patao sspiaat ) (G99

CCosine | cos a.ll.)) CTangent | tan aJl.))

CONSTRUCT ARGUMENTS A guy wire RS meets the ground
65 ft from the tower at a 53° angle. Find the height x and the
wire length RS to the nearest tenth.

4 )
S A) z~519ft, RS~ 108.0 ft
\_ J
4 )
B) z~49.0ft, RS ~81.4ft
X _ ,
4 )
T C) r=~86.3ft, RS~ 39.1ft
\_ )
R65ft <
D) x=86.3ft, RS~ 108.0 ft J
\_ J
r o )
tan $3° = 5c = x=65tan 53
X~ 86.3 ft
., 65 6S
cos $3° = 25 = RS = 05 S35
RS ~ 108.0 ft
> =

Olusbyll db daosslsi
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Use trigonometric ratios to find side lengths and angle measures of right triangles

1 Jlo * 195 o OUSIl » Oliliall Glws Olagbhi ¢ 4-6 Gyl

Summary of Rules o 15 il (Huilgd Lyazlo

[Sine sin cudl M\
B
»gll
hyp Jolaall N¢ opp
opp sinA = —
hyp
A solnal &
adj
\_ J
(I'angent tan Jhll w\
B
ﬁ’n Jilaall 0
e 6pp tan A = —pr,)
ad]j
A solnall N
adj
\§ J
c\verse Trigonometric Ratios d.u.l.a.ojl g_“u" UJJQS&O\
B
Joliall tanA =k = mZA=tan 'k
opPp Wyl sy Lle A3
c calculator in degree mode

J
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DRONES Rakeem, who is 6 ft tall, sees his drone at a 30°
angle of elevation. The drone is 102 ft above the ground.
How far is he from it, to the nearest foot?
( N
A) 111 ft
. _J
( )
B) 204 ft
\ J
7 |
C) 192 ft q
\_ _/
( )
D) 166 ft
\_ _/
f : :J->J|\
BC =102 -6=196 ft  Subtract Rakeem’s Height
sin 30° = Q_é
X
Y 96
- sin 30°
x =192 ft
- Y,
Casio fx-991EX duwll B 23 pundl (G351
osasll bl o casiyill silially (dzglill sin e Jiliall glill el
veno o s ]+ Jon o) | - RAREEY

/
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( 3 i @ 199 yo wlsll ] oli>ys [L,.uul.wl :691--*»0-“)
(Tangent | tan EUI.)) CAngIe of Elevation | glaiyl a.).glj)

CONSTRUCTION A ladder reaches a 30-foot roof at a 55°
angle of elevation. How far is the bottom of the ladder from
the wall? Round to the nearest foot.

EED XD

A) 217yl B) 25t

T \ J
(" 4 )
£ [ ©C) 431 j D) 37 ft
Q \ \ J
55° l
i
< X >
4 A
Jl
30 .
tan §5° = - Tangent = opp / adj
30
X= o ™ 21.0
x~ 2l ft
\ =
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LIGHTHOUSES Sailors see a lighthouse light 30 m above sea
level at a 25° angle of elevation. How far from the shore is
the ship, to the nearest meter?
P
A) 33m |
g
: |
B) 64m a
\_ _,
( N
C) 71m
< X > \ /
p
D) 14m
L J
4l )
>l
30 .
tan 25° = ~ Tangent = opp / adj
30
X~ 649 m
\S 2
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(Inverse Trigonometric Function | duwSall dudiell all.\ll) (Angle of Elevation | glas,2l a._l_gb')

WATER TOWERS A student with eye level 6 ft stands 110 ft from a 32.5-
foot water tower. Find the angle of elevation to its top. Round to the

nearest tenth.
A) 13.5° ? B) 13.9°
- ! (
/,, & e} (¢}
,,, 2 C) 76.5 D) 16.5
6 ft /"? ™M
| [ 14
+—-110 ft——»
4 )
Jl
32.5—-6=26S5ft  subtract eye level
26.5
taV)Q - ,,—0
26.5
— tan—'( %
0 = tan ( 10 )
0~ 13.5°
\_ J
Casio fx-991EX duwll AJBL g3yl 3,1
ioseddl G bl Go ety Zuilially gl sy daausall tan dls pasciwl
EOoaD0a- )
\. J
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(- N\
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Clnverse Trigonometric Function | dawuSall dailiall iiJl.)JD
MOUNTAIN BIKING Nabuko stands 60 m from a cliff, and her
eye level is 5 m. An arch is 100 m up the cliff. Find the angle
of elevation to it, to the nearest tenth.
( )
A) 60.3°
t L )
> [(B) s2.3° |
o .
= § ) y,
l r 2
C) 59.0°
«—60 M—— \ .
7 @
D) 57.7°
\_ ,
- : d»Jl\
100 —S =95 m  subtract eye level
95
taV)9 — @
95
_ Ul
0 = tan ( % 0)
0~ S87.7°
S )
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a )
( 22 (pynd ® 201 o sl j Ol 4 [?ﬁh:ggwl )
(Sine | sin &JI.)) (Angle of Elevation | glaiyl a..gglj)
USE ESTIMATION From the top of a 200-foot tower, a plane
at an altitude of 5127 ft is seen at a 7° angle of elevation.
Find the distance to it, to the nearest foot.
4 N
P s A) 42070 ft
d _- - & \ Y,
-7 N~ " ™
7° o B) 4964 ft
200 ft N ;
V q.
' C) 40429 ft |
\_ _,
4 a
D) 40127 ft
\_ J
s : d->~“\
S127 — 200 = 4927 ft above the tower level
sin7° = @
- d
d= c,.q27 ~ 404928.5
sin 7°
d~ 40429 ft
> )
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