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After this lesson...
e [ can list common Pythagorean triples.

¢ [ can find missing side lengths of right triangles.

« [ can classify a triangle as acute, right, or obtuse given its side lengths.




* Find the value of x
X
6

* Try #2

32 + x%2 =52
9+ x%=25
x? =16
x=4

62 + 4% = x?
36 4+ 16 = x2
52 = x?
x =2V13



* Pythagorean Triples
* A set of three positive integers that satisfy the Pythagorean
Theorem

3,4,5 5,12,13 8,15, 17 7,24, 25

6, 8, 10 10, 24, 26 16, 30, 34 14, 48, 50
912,15 15, 36, 39 24, 45, 51 21,72,75
30, 40, 50 50, 120, 130 80, 150, 170 70, 240, 250
3x, 4x, bx 5x, 12x, 13x 8x, 15x, 17x 7x, 24x, 25x




* Tell whether a triangle with the given sides is a right triangle.
*4,4+/3,8

* Try #10

424 (13) =82
16 + (16)(3) = 64
16 + 48 = 64
64 = 64
Yes



» Show that the segments with lengths 3, 4, and 6 can form a triangle

* Classify the triangle as acute, right or obtuse.

* Try #16

3+4>6
7>6

32 +4276°
9+167 36
25 < 36
obtuse



After this lesson...

« [ can find side lengths in 45°-45°-90° triangles.
e [ can find side lengths in 30°-60°-90° triangles.

« [ can use special right triangles to solve real-life problems.




Some triangles have special lengths of sides, thus in life you see these
triangles often such as in construction.




* 45°-45°-90° * 30°-60°-90°

30°

45 60°
V2, / o |1 1
45 [
° 1

they are similar and use the proportional sides.

V3

If you have another 45°-45°-90° or 30°-60°-90° triangle, then use the fact that

10



* Find the value of x. Write your answer in simplest form.
10+/2
22 9
[ ] X
22
e Try #2

X
22
X =

S-S

22

x 1

10v2 V2
x2 =10V2
x =10
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* Find the values of x and y. Write your answers in simplest form.
60°
y 30
-
X
* Try #6

x V3
30 2
2x = 30V3
x=15V3
y_l
30 2
2y =30
y =15

12



After this lesson...

e [ can explain the Right Triangle Similarity Theorem.

e [ can find the geometric mean of two numbers.

¢ [ can find missing dimensions in right triangles.

13



* ACBD ~ AABC, AACD ~ AABC, ACBD ~ AACD
c c ,C

I

of-d---

B A D D B




* Identify the similar triangles. Then find x.

E

5
3
X
G F
4

* Try #4

AEFG ~ AGFH ~ AEHG
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* Find the geometric mean of 8 and 10.

* Try #10

V810 = V80 = 4V5 ~ 8.9
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*CD =+VAD - DB

17



*AC =VAB - AD
*BC =VAB - DB

C
/lf\
A D B

18



* Find the value of x or y.

4 ]

* Try #18




After this lesson...
e [ can explain the tangent ratio.

e [ can find tangent ratios.

e [ can use tangent ratios to solve real-life problems.

20



* Draw a large 30° angle.

* Fill in the table

Triangle Adjlae;ent Opfeogsite ::}1;:::::::
MNABC - 5cm - ? ?
MNADE | 10 cm | ? ?
AAFG 15 cm ? ?

°Whyare£ = 42% and Z& = &
DE AE AC AE

* On one side, draw a perpendicular lines every 5 cm.

A 5cm C 5cm £ 5¢cm G

The triangles are similar by AA similarity

21



* Tangent ratio
opposite leg
adjacent leg

etan A4 =

B

leg
opposite
LA

C

hypotenuse

—

leg adjacentto ZA A

22



40

e Try #2

32

* Find tan J and tan K.

K

24

15

|

17

J

23



61°
X

* Find the value of x.

22

* Try #6

Round to the nearest tenth.

56°

22
tan61° = —

x
xtan61° = 22

= 22 =12.2
X T Gnerr -

tan56° = al
oo =13
13 tan56° = x = 19.3

24



After this lesson...
e [ can explain the sine and cosine ratios.

e | can find sine and cosine ratios.

« [ can use sine and cosine ratios to solve real-life problems.

25



esinAd — (})lpposne leg
ypotenuse

ecos A = ;illd]acent leg
ypotenuse

ctan A = opposite leg
adjacent leg

SOH
CAH
TOA

B

leg
opposite
ZA

—

hypotenuse

C legadjacentto ZA A

SOH = Sine Opposite Hypotenuse
CAH = Cosine Adjacent Hypotenuse
TOA = Tangent Opposite Adjacent

26



* Find sin X, cos X, and tan X

15

e Try #2

27



» Sine of an angle = cosine of the » Write cos 68° in terms of sine.
complement

*sinA = cos(90°— A) = cosB
*cosA =sin(90°— A) =sinB

B
leg hypotenuse
opposite
ZA
C leg adjacentto ZA A * Try #8

cos 68° = sin(90° — 68°) = sin 22°

28



* Find the length of the dog run (x).

* Try #16

sin 35° = —
x-sin35° =11
U =19.2 ft
X = 5in35e 2f

29



* Angle of Elevation and Depression
* Both are measured from the horizontal
* Since they are measured to || lines, they are

'* - g gl u A ;
A mﬂu!-l'—er:_ +:41nl}

IR

30



* The angle of elevation of a plane as seen from the airport is 50°. If the
plane is 1000 ft away, how high is plane?
X 1000
ft
50°
* Try #28
sin50° = 1;00
1000 - sin50° = x
x = 766ft

31



After this lesson...

e [ can explain inverse trigonometric ratios.

« [ can use inverse trigonometric ratios to approximate angle measures.
¢ [ can solve right triangles.

» | can solve real-life problems by solving right triangles.

32



* Solve a triangle means to find all the unknown angles and sides.
* Can be done for a right triangle if you know
* 2 sides
* 1 side and 1 acute angle
* Use sin, cos, tan, Pythagorean Theorem, and Angle Sum Theorem

33



* Inverse Trigonometric Ratios
* Used to find measures of angles when you know the sides.

—-10
1 pp=e

hyp
-1 adj

*sin

* COS =0

34



* Find m«D to the nearest tenth if sin D = 0.54

* Find m«C to the nearest tenth.

* Try #6

15

20

D =sin"10.54 = 32.7

= _1§=
C =tan 15 53.1

35



* Solve a right triangle that has a 12-inch leg and a 20-inch hypotenuse.

B

20 12

A [1C

e Try #12

122 + AC? = 207
144 + AC? = 400
AC? = 256
AC =16

L
Sin —20

12
A= sin_lﬁ =36.9°



After this lesson...

« [ can find areas of triangles using formulas that involve sine.

* [ can solve triangles using the Law of Sines.

37



* Area of a Triangle
» A=2bh

) h
*sin4 ==

ecsinAd=nh

1 )

s Area = Ebc sin A
1 )

e Area = Sac sin B

1 )
* Area = Eab sinC

38



* Find the area of the triangle.

* Try #8

110°
R

15

1
Area = s sinR

1
Area = 3 (15)(12) sin110° =~ 84.6

39



* Tangent, Sine, and Cosine are only for right triangles.

* Law of Sines and Law of Cosines are for any triangle.

B
* Law of Sines c
JSinA _ sinB _ sinC
a b ¢
A b

* Used if you know
» AAS, ASA, SSA

Only use two of the ratios at a time.

40



* Solve the triangle. 36 p

18

sinQ sinR

q r
sin 70° _ sinR
36 18
36sinR = 18sin70°
sinR = 0.4698

R =sin"10.4698 = 28.0°
P =180°—70°— 28.0° = 82.0°

sinQ sinP

q p
sin70° sin82.0°
36  p
psin70° = 365sin 82.0°
p =379

41



* Try #14

Find the length of the bridge.

* A surveyor makes the measurements shown to determine the
length of a walking bridge to be built across a pond in a city park.

bridge

65°

79°

E

45 ft

F

D =180° — 65° — 79° = 36°

sin D _ sin F
=
sin 36° _ sin 79°
45
fsin36° = 45sin79°
f=752ft

sinD sinE

d e
sin 36° _sin 65°

45 T e
e sin 36° = 45sin 65°
e =694 ft

42



After this lesson...

e [ can solve triangles using the Law of Cosines.

43



* Law of Cosines
ca? =b*+c?—2bccosA
*b? = a?+ c? —2accosB c a
sc?=a?+b?—-2abcosC

* Use when you know
* SSS, SAS

44



* Solve the triangle.

D
12 in.
f
146°
F 9in. E

f?=d?+e?—2decosF
f2 =924122-2-9-12-cos 46°
£2 = 74.9538
f=8.66in

d? =e?+ f%2—2efcosD
92 = 122 + 8.66% — 2(12)(8.66) cos D
81 = 144 + 74.9538 — 207.84 cos D
—137.9538 = —207.84 cos D
0.66375 = cos D
D = cos~10.66375 ~ 48.4°

E =180° — 46° — 48.4° = 85.6°

45



* Solve the triangle.

A
27
C
18
30
B

e Try #22

a® = b% + c%? — 2bccos A
30% = 272 4+ 182 — 2(27)(18) cos A
900 = 729 + 324 — 972 cos A
—153 = —-972cosA
0.1574 = cosA
A =cos™10.1574 ~ 80.9°

b%? = a?+ c* — 2accosB
27% = 30% 4+ 182 — 2(30)(18) cos B
729 =900 + 324 — 1080 cos B
—495 = —-1080cos B
0.4583 = cos B
B = cos™10.4583 =~ 62.7°

C =180°—80.9°— 62.7° = 36.4°

46
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