Objective

Students will be able to use
trigonometric functions to find
lengths.



Three Trigonometric Ratios-
sine, cosine, and tangent

Let © be an acute angle of a right triangle, then:

inf — opposite SOH A
hypotenuse
: _ hypotenuse
COSH _ Cld]acent CAH Opposrte
hypotenuse
opposite
tanf = — TOA B
adjacent C 2diacent B

SOH-CAH-TOA **only for right triangles

*v L



Three More Trigonometric Ratios-
cosecant, secant, and cotangent

Let © be an acute angle of a right triangle, then:

1 hypotenuse
cscl = — csc = 2P .
sin @ opposite
hypotenuse
1 opposite
sech = cech - hypotenuse
cosf adjacent
i i _
cotl = cotf = agjacent C adjacent B
tan6d opposite

**only for right triangles



Evaluate the six trig values for angle 6

Find the third side of the right triangle by using the

Pythagorean theorem:

a’+b*>=c> 5 +12°=¢’

J52 +12% =169 =13
sin6?=0pp=12 csc:6?=hyp=13
hyp 13 opp 12

cosf = adj = > seC(9=hyp=13
hyp 13 adj 5

tan8=0pp=12 cott = a2

13 19

adi 5 opp 12

5
**Pythagorean triple



Evaluate the six trig values for angle 6

Find the third side of the right triangle by using the
Pythagorean theorem: g* +b* =¢°
82 +p2 = (2177 64+b*=68 b =4 b=2
sing=2PP__ 8 _ 4 M7 _ 417
hyp 2417 17 1717 17/ |
adj 2 1 \/ﬁ _ J17

cosf = = = =
hp 217 17 V17 17

opp _ 8 cotf=—L="-_

adj 2 opp 8 4
CSC@_@_%/E_\/E sect9=hyp_2\/ﬁ_\/ﬁ
- - B adj

opp 8 4



. 5
Find the other five trig values if sinf =—

6
Draw picture and find the third side of the right
triangle by using the Pythagorean theorem: 4° + b* = ¢

5242 =6 25+b2=36 b =11 ph=4/11
adj J11

cosO = = 6
hyp 6

opp 5 \/ﬁ 5J11

tanfd = —— = =
adj JIT V11 11 5 -
csc =107 0 V11
opp S
hyp 6 \/ﬁ 611 cotd = adj _ J11

secl = — = = =
adj J11 V11 11 opp 5



Homework p.856:4,6,10- 14 (evens)

EVALUATING FUNCTIONS Evaluate the six trigonometric functions of the
angle 6.

4. 6.

- 15

FINDING VALUES Let 6 be an acute angle of a right triangle. Find the values of
the other five trigonometric functions of 6.

10

12. cscé)=7 14, C0t9=£

11

10. cos 0 =

e |



Objective

Students will be able to use
trigonometric functions to find
lengths.



Special Right Triangles

w2 /4% 2% 00
X
45° B 30° B
X XV3
45°-45°-90° Triangles 30°-60°-90° Triangles

**you do not need to memorize these because you can find them
using the Pythagorean theorem, but they are time savers if you
do



Find the unknown side lengths of the
following triangles.

1) 600 ] a=16
b=8V3
3)
b
2) 12
30°
C
c=4V3 d

d=8v3

45°

e =3V2
f=3Vv2



Finc

all angles and sides of the triangle.
C 15 C
a=13tan28" (cos28° =15
28° a="7.98 15
b =15 B = 180° — 90° — 28° f%séSQ
c=16.
B =62°
sin71° =% cos/1 =£
20 20
c =20 a=20sin71° b=20cos7I°
a=18.9 b=6J51
71° B=180°-90°-71° B=19°

**make sure your calculators are in
degree mode!




Angles of Sight

If you look at a point above you, such as the top

of a building, the angle that your line of sight ——p
makes with a line parallel to the ground is called depression
the angle of elevation. At the top of the

building, the angle between a line parallel to

angle of
elevation

oo

the ground and your line of sight is called the you
angle of depression.

A parasailer is attached to a boat with a rope 300 feet
long. The angle of elevation from the boat to the
parasailer is 48°. Estimate the parasailer’s height above
the boat. . = p 5
Sin43 ~ 300 the parasaileris

300 ft . h=300sin48’ about 223 feet
above the boat
48° [] h =~ 223

Yo




Homework p. 856: 17-19, 22, 24, 30
FINDING SIDE LENGTHS Find the exact values of x and y.

17. 18. 19. 12
60° y X y 30° ]

45° X
m 71 ’

" V21

SOLVING TRIANGLES Solve A ABC using the diagram and the given measurements.

22. B=53%a=12 A
b Cc
24, A=67°,b=7
30. TREE HEIGHT A tree casts the shadow c a B
shown. What is the height of the tree?




Objective

Students will be able to use general
angles that may be measured in
radians.

Trigonometry and Angle Measurement
(13.1/13.2) Quiz on Tuesday!



Angles in Standard Position

In a coordinate plane, an angle can be formed by
fixing one ray, called the initial side, and rotating the
other ray, called the terminal side, about the vertex.

An angle is in standard

" [ . 90°A v
position if its vertex is at B
the origin and its initial side side e
lies on the positive x-axis. - 0°
o 180° Vertex| initial X
Positive angle: go counter- side 360
clockwise (left)
Negative angle: go Y 270°

clockwise (right)



Draw an angle with the given measure in

standard position:

Because 240° is 60°

1) 24()° more than 180°, the
terminal side is 60°
counterclockwise past
the negative x-axis.

Because 500° is 140°

2) 5000 more than 360°, the
terminal side makes
one whole revolution
counterclockwise
plus 140° more.

3) '500 Because —50°

is negative, the
terminal side is 50°
clockwise from the
positive x-axis.

Ay

— N

60&‘




Radian Measure

Angles can also be measured in radians. To define
a radian, consider a circle with radius r centered
at the origin as shown. One radian is the measure

of an angle in standard position whose terminal
side intercepts an arc of length r.




Converting Between Degrees and
Radians

Because the circumference of a circle is 2mr, there are 2m
radians in a full circle. Degree measure and radian
measure are therefore related by the equation 360° = 21t

radians, or 180° = 1t radians.
An
2
ol d " nradians / \
multiply degree measure by 130° < \/ >

Radians to degrees: L
180°

aradians

Degrees to radians:

multiply radian measure by



Convert between degrees and radians:

1) 125°
, [ wradians 2571
=125 _
( 130° ) Y radians
S .
2) . radians

——S—ﬂmdlans 180° 0
4 aradians | — -225



Coterminal Angles

Angles whose terminal sides are the
same (+ 360° or + 2n)

Find one positive and one negative angle
that is coterminal with:

1) -45° _45°+360° = 315°  -450—360° = -405°
51 5—ﬂ+2n=sn+6n=ll—n
2) == 3 33 3
S5x 57 6x T
__271': — _ —




Homework 0. 862: 3-5, 16, 20, 24, 28

VISUAL THINKING Match the angle measure with the angle.

3. —240° 4. 600° 5. —9—1"
A. Ay B. 4y C. A3
I _ 7 2N\
o Qg W
Y ' ¥ Y

FINDING COTERMINAL ANGLES Find one positive angle and one negative angle
that are coterminal with the given angle.

16. 255° 20. —7—6”

CONVERTING MEASURES Convert the degree measure to radians or the radian
measure to degrees.

24, 315° 28. —g



Objective

Students will be able to use general
angles that may be measured in
radians.

Trigonometry and Angle Measurement
(13.1/13.2) Quiz on Tuesday!



Arc Length and Area of a Sector

A sector is a region of a circle that is bounded by two
radii and an arc of a circle. The central angle 06 of a
sector is the angle formed by the two radii.

The arc length s and area A of a
sector with radius r and central
angle 0 (measured in radians) are as
follows.

sector

| arc
| length
,']“ S

Arc length: § = ré

Area: A= lrzg

2

central
angle 0



Find the arc length and area of a sector with
the given radius, r, and central angle 6.

1)r=3m, 0 =5mr/12

s =rb _3(5‘7[) S_E ~ 3.93 meters
12 4

A=l 28__(3)( ) 9(5_”) 5T 589 me2
2 12 2\ 12 3
,[ wradians\ .
2) r=15cm, O = 45° 45° =45 ( 120° )=Zmdlans
c=r0 157 )= <1178 ¢em
4) 4

A= lrzﬁ = l(15)2 (£)= 225( 7| _ 257 88.36 cm?
2 2 4 2 \4 8



Evaluate the trig functions without using a
calculator. Sketch the right triangle used to

solve.
JU ] 1
1) cos— =cos45 =— N2 = V2
4 2 2 2
= Zmdians 1807 °
4 wradians | = 45
. JU . .
2) sin— =sin60 =£
3 2
V3
=£radians 1807 °
aradians | — 60

45°

V2




Evaluate the trig functions without using a
calculator. Sketch the right triangle used to
solve.

3) SeC% =sec30° % ﬁ 2V3 . 60°N\_ 2
il 22 20 L_»
4) tanz = tan 60° _V3 =/3

3 1 2 13 2
ot ) 0 L




Homework
p. 863: 32, 36, 39, 40, 41, extra prb.

FINDING ARCLENGTH AND AREA Find the arc length and area of a sector with
the given radius r and central angle 6.

32. r=4in, 0= 36. r=18m, 6 = 25°

Evaluate the trig functions without using a calculator. Sketch the
right triangle used to solve.

i I an -~
39. cos 3 40. sIn 1 4]1. tan 5
JU
ALSO: csc—

3



Objective

Students will be able to find reference
angles and find values of trigonometric
functions for general angles in Quadrant |.



Reference Angle Relationships

Let © be an angle in standard position. The
reference angle for 0 is the acute angle 8’ formed
by the terminal side of 6 and the x-axis.

**In Quadrant |, 6 =

Quadrant Il Quadrant 1l Quadrant IV
A _\" A ).‘ A —\.‘
0’ )
-
X , X
Yy
Degrees: 8’ = 180° — 0 Degrees: 8’ = 6§ — 180° Degrees: 9’ = 360° — 6

Radians: 0’ = 7— 0 Radians: 9’ =0 — # Radians: @ = 27— 0



Reference Angles in Quadrant |

p=" p=" p="

6 4 3

_30 _ 45 _ 60
58':8=%=30 9=‘9=<z=45 0 =%




Use the given point on the terminal side of an
angle 0 in standard position to evaluate the six
trigonometric functions of 0. (1, 1)

1) Draw point on coordinate plane

2) Draw terminal side and create
right triangle

3) Label side lengths off of point

4) Use Pythagorean theorem to find
missing side (hypotenuse of triangle)

VP +1> =2

5) Find six trig functions of 6

1
sinf = l \/§=\/§ cosf = 1 \/5=\/§ tanf =-=1
J2 20 2 2 2 2 1
1
sco Y2 _ 3 sece=?=ﬁ cott=1 -1
1



Use the given point on the terminal side of an
angle 0 in standard position to evaluate the six
trigonometric functions of 0. (3,4) t

1) Draw point on coordinate plane

(3,4)

2) Draw terminal side and create
right triangle
3) Label side lengths off of point

4) Use Pythagorean theorem to find
missing side (hypotenuse of triangle) > "2 —
5) Find six trig functions of 6 - \/3 +47=~25 =5

4

sin(9=i c:os(9=E tanf = —
5 5 3
c:sc:¢9=é secH:é cot0=§
4 3 4



Homework

Evaluating Trig Functions in Ql Worksheet



Objective

Students will be able to find values of
trigonometric functions for general
angles.

Evaluate Trigonometric Functions of Any Angle
(13.1-13.3) Test next Friday!



General Definitions of Trigonometric

Functions

Let O be an angle in standard Ay
position, and let (x, y) be the point
where the terminal side of 6
intersects the circle x2 + y?> = r?. The <
six trigonometric functions of O are
defined as follows:

sinH=X c:os<9=E tanH=X
r r X
r
y 0’
X
cscl =2 secl = - cotf = — n




Use the given point on the terminal side of an
angle 0 in standard position to evaluate the six
trigonometric functions of 0. (-5, 3)

1) Draw point on coordinate plane 53

2) Draw terminal side and create an T3
right triangle 3| o b\e

3) Label side lengths off of point T s X

4) Use Pythagorean theorem to find
missing side (hypotenuse of triangle) T —
5) Find six trig functions of 6 B \/(_5) +3=v34

sinf = 3 .\/ﬁ=3\/§ cosf =— > -\/ﬁ=_@ tan0=—§
J34 34 34 J34 34 34 5
J34 J34

cscl =—— secl = ———— cot8=—§



Use the given point on the terminal side of an
angle 0 in standard position to evaluate the six
trigonometric functions of 0. (-4, -8)

'y

VAN

, T =8 + (-4’
h N5 - \/870
— 45

(-4, -8) —— -8

Siﬂ@:—ﬁ COSQ=—£ tan@ =2
S 5

1

cscH=—£ secH=—\/§ cotl = —

2 2



Homework
0. 870: 4, 6-10

USING A POINT Use the given point on the terminal side of an angle 6 in
standard position to evaluate the six trigonometric functions of 0.

4. (-9, 12) 6. (5, —12) 7. (2, —2)

8. (—-6,9) 9. (-3,-5)  10. (5, -V11)



Objective

Students will be able to find
reference angles.

Evaluate Trigonometric Functions of Any Angle
(13.1-13.3) Test next Friday!



Reference Angle Relationships

Let © be an angle in standard position. The
reference angle for 0 is the acute angle 8’ formed
by the terminal side of 6 and the x-axis.

Quadrant Il Quadrant Il Quadrant IV
A .\" A )-‘ A .\.'
HI 9
-
X , X
\ J
Degrees: 8’ = 180° — 0 Degrees: 8" = 6 — 180° Degrees: 9’ = 360° — 6

Radians: 9’ = 7— 0 Radians: 9’ =0 — = Radians: ' = 27— 0



Sketch the following angles and then
find its reference angle.

1) 150° Voo 2) -100°
AN

. ©=-100°+360° T /x’
= 260° o B =-100°

0'=180°-0 v 0’ =0 - 180°
= 180° — 150° = 3(Q° = 260° - 180° = 80°

[y

3)320°0 s 4)-340° b

- o — K%@’
Q{A 8 = -340° + 360° \/

0’ =360°-6 v =20°
= 360°—-320° =40° 0" =0 =20°




Reference Angles in Radians

On your worksheet, start by splitting up r or 180° into
fourths by counting by rt/4 (rt/4, 2rt/4, 3n/4, etc.) and
labeling. Then continue doing so between T and 2rr.
Label the angles that you have created in degrees and
notice your reference angles for rt/4.

Then use the reference angle to sketch a right triangle
to find sin 7rt/4 (remember to use what you know
about special right triangles!)

Once you have finished /4, then do the same thing with
1t/6 but this time you are splitting it up into sixth and
counting by /6 and finding tan 7mrt/6, and then with rt/3 by
splitting up it into thirds and counting by rt/3 and finding
cos 2rt/3.



Split up Tt into fourths
. JU
(counting by 1 )

A 21

4

~|




Use the reference angle to sketch a

.7
right triangle to find smTﬂ7 .

" m 1

450
-1

! V2
4
4
Sin7_ﬂ; — __1 Q — _Q
4 2 2 2



Split up T into sixths

(counting by% )
R 1

AN —

4_” 6 27T
6 6
51
6 30° | 30° 4
300 300 6
300 300
67 <«—FF—< 2re 12_'77:
6 30° 30° 6
300 o) 117[7
- 30° | 300\*° s
6
87 9 107
6 v 6 6



Use the reference angle to sketch a

7
right triangle to find tan?ﬂ7 .




Split up Tt into tgirds
(counting by 3 )




Use the reference angle to sketch a

2
right triangle to find cos% .

27

V3




Homework

Reference Angle Worksheet (back side)



Objective

Students will be able to use their
knowledge of special right triangles,
degrees, radians, and reference angles to
make the unit circle.

Evaluate Trigonometric Functions of Any Angle
(13.1-13.3) Test on Thursday (Calculator
Portion) and Friday (Non-Calculator Portion)!






Use the reference angle to sketch a

S5

right triangle to find COS—? .
Find positive coterminal angle p 571 2 50 6w T«
in standard position ST Tt TT T Ty

5 3 7w

3
60° 2
o] —F il 60° 276 bx
3 60° AN 60° 3 60° V3
-
4 51 1




Use the reference angle to sketch a

117z
right triangle to find CSC—4 .
Find coterminal angle less 117 117t 87 37
than 27t in standard position H=T_2” 4 14 4
. + 2 3_7[
‘ 4
V2
ar > 37 1
4 450
0
. -1
1 3 2
CSC—— =CSC— =£ =2



Unit Circle

The circle x? + y> = 1, which has center (0, 0) and

radius 1, is called the unit circle. The sin ©
cos O are simply the y-coordinate and x-

and

coordinate, respectively, of the point where the

terminal side of O intersects the unit
circle.

Y -
sinf =2 = T =Y ,
d (cos@,sinf) )
cosf = ﬁ = f = X
r 1 y




Unit Circle

The circle x? + y? = 1, which has center (0O,
0) and radius 1, is called the unit circle.

sinff=y cosl=ux

y sinf| L ©
tanf@ = = tanf = O
X cosf X




Unit Circle

Use your knowledge of special right
triangles, degrees, radians, and reference
angles to make the unit circle. First
complete the back portion (make each one
a different color; for example: pi/6 is blue,
pi/4 is green, and pi/3 is purple) and then
copy it over to the first quadrant on your
unit circle using the same colors and
continue to fill in the rest.



Objective

Students will be able to define and use
the trigonometric functions based on the
unit circle.

Evaluate Trigonometric Functions of Any Angle
(13.1-13.3) Test tomorrow (Calculator Portion)
and Friday (Non-Calculator Portion)!




Unit Circle




Unit Circle

The circle x2 + y2 = 1, which has center
(0, 0) and radius 1, is called the unit circle.

sinff=y cosl=ux

y sinf| L ©
tanf@ = = tanf = O
X cosf X




Quadrantal Angle

A guadrantal angle is an angle in standard
position whose terminal side lies on an axis.

EX: Use the unit circle to evaluate the

six trigonometric functions of 6 = 270°. _

sinf = 2 cosh =2 tan@ = 2
r r X
=__1__1 =9=O (/QQLI
1 1 v,
r r o
cscl =— secl = — cotf =2
Y . A y
7
=i=_1 %1 _0_

W

(-
[

\

.




Tangent on Unit Circle

On your unit circle, find the tangent
of each angle.

sin
tan @ =

cost




What trig functions are positive on
the unit circle?

Sine  |Y Al
Students (-, y) (x,y) All
Qll Ql
Tangent Cosine 8
Take  (-X, -y) (X, -y) Classes
am | aw



COS

sin



Objective

Students will be able to evaluate
inverse trigonometric functions.



Inverse Trigonometric Functions

We can also find an angle that corresponds to a
given value of a trigonometric function.

1
What is the angle if sine is 5?

xSt 13 1x _Tx
6 6 6 6 6
. 1
To obtain a unique angle 8 such that sinf = — |

you must restrict the domain of the sine
function.



Inverse Trigonometric Functions

Domain restrictions allow the inverse sine, inverse
cosine, and inverse tangent functions to be defined.

[f -1 <a <1, then the inverse sine of @ is an
angle 6, written 0 = sin” ! a, where:

(1) sin @ = a

(2) - 5” < nsg (or —90° < #<90°)




Inverse Trigonometric Functions

Ay

If <1 <a<1, then the inverse cosine of g is an
angle 6, written # = cos ' a, where:

-

(1) cos 68 =a \\\“///0

(2)0<68<7(or0°<6<180°)

[f a is any real number, then the inverse

tangent of a is an angle 6, written 6 = tan"' q,

where:

h
J

(1)tan 6 =a

A
ull=a /\ula
AL

(2) —g< 9<g (or —90° < # < 90°)



Evaluate the expression in both
radians and degrees.

\/g Domain: 0<f=<m or 0" <0<180°
1) cos™ —
2 H=cos"1\/§=ﬂ or H=COS_1£=3OO
2 6 2
2) sin”' 2 There is no angle whose sine is 2.

So sin1 2 is undefined.

3) tan (_/3)  Domn: <5 <0< or 90" <0.<%0

0 =tan™' (—/3) = -% or 6=tan"'(=/3)=—60°



Evaluate the expression in both
radians and degrees.

o1
1) sin‘lﬁ 2) cos™ —
2 2
45 Z.,60°

~|

3) tan~'(-1) 4) sin™ (—%)

45 2 300
4 6



Solve the equation sinf = —g where 180°< 0 < 270°.

Step 1: Use a calculator to determine that in the
interval -90° < B8 < 909, the angle whose sine is -5/8 is

sin"l(—g)z—38.7° : Quadrant IV N
/1N
Step 2: Find the angle in Quadrant =~ (U7 -m:7 -

Il (where 180°< 0 < 270°) that has
the same sine value as the angle in
Step 1.

**Needs to have same reference angle

0 =387 +180" =218.7

CHECK: sin218.7" z—0.625=—§ /




Homework

p. 878: 4-10 (evens), 21, 23

EVALUATING EXPRESSIONS Evaluate the expression without using a calculator.
Give your answer in both radians and degrees.

4. tan”' (-1) 6. cos™' (-2) 8. sin”' 2 10. cos” |~ |

SOLVING EQUATIONS Solve the equation for 6.
21. sin 6 = —0.45; 180° < 0 < 270°

(23 tan 6 = 3.2; 180" < 6 < 270"



Objective

Students will be able to solve a
trigonometric function using inverse
sine, cosine, and tangent.



Solve the equation c0sf = 0.4 where
270° <6 <360°

123.58°
0 = cos ' (0.4) /\’\ o 6

~ 66.42° : u J

v23.58°

0=270"+23.58 =293.58

CHECK: ¢0s293.58° =04 V




Find the measure of the angle 6.

1)

6

6
11
L
~56.9°
10
-
6
~51.3°

2)
0
L 9
L]
~63.6°
4
5
0 []

=24.6°



A monster truck drives off a ramp in order to
jump onto a row of cars. The ramp has a height
of 8 feet and a horizontal length of 20 feet.
What is the angle 6 of the ramp?

Step 1: Draw a triangle that represents g ft
the ramp
0 [

20 ft

Step 2: Write a trigonometric
equation that involves the ratio of the

ramp’s height and horizontal length.
tang = 222 _ 8
adj 20
Step 3: Use a calculator to find the measure of 6.

f=tan” — ~21.8  Theangleoftherampis
20 about 22°.



Homework p. 878: 25, 27-29, 36

SOLVING EQUATIONS Solve the equation for 6.
25. cos 8 = 0.25; 270° < 8 < 360°

FINDING ANGLES Find the measure of the angle 6.
ki 28. 0

9
1
0

6

29. |
=0

=

36. ANGLE OF DESCENT An airplane is flying at an altitude of 31,000 feet when it
begins its descent for landing. If the runway is 104 miles away, at what angle
does the airplane descend?



Objective

Students will be able to solve non-right
triangles using Law of Sines.

Trigonometric Ratios and Functions
(13.4-13.6) Test on Wednesday!



Triangles Review

Looking at each triangle, what type of triangles are
they (AAS, ASA, SAS, SSA, SSS)?
B

1) ASA  2) SSS
3 C d
¢ b
3) 4)
C AAS 3 SAS
A C
5) B A b
5 SSA




Law of Sines

To solve a triangle with no right angle, you need to know
the length of at least one side and any two other parts of
the triangle.

The law of sines can be used to solve triangles when two
angles and the length of any side are known (AAS or ASA
cases).

sinA _smB _ sinC 8
a b ¢
C a
a b
sinA sinB sinC A C




Solve triangle ABC with the given side
lengths and angles. AAS B

1) B=60°, C=73° and b=20 ¢ 760°\ a

/A=180"-60"-73 A o 730
=20
“As . 20sin47"
a 20 == O
B in60° = D AT° sin 60
sin4d/7” sin60° asin60” =20sin47 e
. 20sin 73"
C 20 == :
Sn73 singoc  €sin60"=20sin73 sin 60

c=22.1




Solve triangle ABC with the given side
lengths and angles. ASA

2) A=94° C=67° and b =25
/B=180"-94"-67 A

LB=19

a 25

sin94°  sinl9°

C 25

Ssin67° B sinl19”

asinl9” =25s1n94°

csinl9” =25sin67"

B

C d

94°  6/°

b=25

_ 25s1n94°
sinl19°

a

a=76.6

25s1in67°
C =

sinl19°

c="70.7




Area of a Triangle

The area of any triangle is given by one half the
product of the lengths of two sides times the
sine of their included angle.

1 . B
Area = 5 bcsin A
C d
1 .
Area =—acsin B
2 A

Area = l absinC

o) **has to be SAS



Find the area of the triangle with the
given side lengths and the included

angle. B SAS
1)C=96°a=7in,and b=15in a7
Area = absinC =l(7)(15)sin96° 96°
2 2 A C
L b =15
~52.2in
2)B=60° a=19,and c=14 B SAS

1 1 . c=14 /60°\ a=19
Area = Eac sinB = 5(19)(14)sm 60"

o, A C
~ 115 2units b



Homework p. 886: 12, 14, 29, 39

SOLVING TRIANGLES Solve A ABC.

12. B 14. B

0 26
85 19

33° >4
o 81°
y T Ny, C

FINDING AREA Find the area of A ABCwith the given side lengths and included
angle.

29. B=124°"a=9,c=11
FINDING AREA Find the area of A ABC.

39. 4 24
83° 5

59°




Objective

Students will be able to solve non-right
triangles using Law of Sines.

Trigonometric Ratios and Functions
(13.4-13.6) Test on Wednesday!

Homework Quiz on Tuesday!



Law of Sines

Two angles and one side (AAS or ASA) determine
exactly one triangle. Two sides and an angle
opposite one of the sides (SSA) may determine no
triangle, one triangle, or two triangles.

**the letters do not need to be

Possible triangles for . A, a, and b...it just has to be
If A is obtuse... If Ais acute...

-No triangle (a < b) -No triangle (h > a)

-One triangle (a > b) -Two triangles (h < a < b)

-One triangle (h=a ora > b)
**h=bsinA



1) Solve triangle ABC with A =115°, g = 20,
and b = 11. SSA C

A is obtuse and a > b; one triangle

To find B, use Law of Sines: b=
sinB  sin115° gin g o 11sind15)
11 20 20

20sinB =11sin115° sin B = 0.4985 LB =299
/B =sin"0.4985

/C=180°-115-299° __ ¢ __ 20 ~ _20sin35.I
] sin35.1°  sinll15° sinl15°
£LC =351

c=12.]




2) Solve triangle ABC with C=51°, ¢ = 3.5,
and a =5.

SSA

B
Cis acute and c<a; two a=5 /1, \Cc=3.5
triangles or no triangles '

5 & 51° A
C
: : A

You need toseeif h<cin \
order to see if we can even h=asinC
create a triangle. —54in51°

~3.9

h > c; no triangle exists



3) Solve triangle ABC with A =40°, a = 13,

and b = 16. cn C

A is acute and a < b; two b=16/, \ a=13
triangles or no triangles '
. 5 40° A

A
i . B
You heedtoseeifh<ain

order to see if we can even h=bsinA
create a triangle. ~165in40°

h < a < b; two triangles exists ~10.3



Solve triangle ABC with A =40°, a = 13,
and b = 16.

There are two angles B
sinB _sin40"  petween 0° and 180°
16 13 for which sin B=0.7911 C

Triangle 1:

13sinB=16s1n40" /B _<in"'0.7911

<in B — 16sin40°
13 /B=5273
sinB=0.7911

£C=180"-40"-523 _ ¢ 13 _13sin87.7°

: sin87.7  sin40’ sin 40
LC=87.7
c=20.2




Solve triangle ABC with A =40°, a = 13,
and b = 16.

sinB=0.7911 £B=sin"'0.7911
/B=523

The obtuse angle has 52.3° as a reference
angle, so its measure is 180°—-52.3°=127.7°

LB=127.T

Triangle 2:

£C=180°-40"-127.77 € 13 . _13sinl23

sinl2.3° B sin 40° sin40°

c=4.3

LC =123




Homework p. 886: 13, 21, 24, 40
SOLVING TRIANGLES Solve A ABC.

@i s

16\ 104°
A
SOLVING TRIANGLES Solve A ABC. (Hint: Some of the “triangles” have no
solution and some have two solutions.)

21. A=38%a=19,b=25

24, C=98°%c¢c=29,a=33
FINDING AREA Find the area of A ABC.

40. B

16 20

%0




Objective

Students will be able to solve non-
right triangles using Law of Cosines.

Trigonometric Ratios and Functions
(13.4-13.6) Test on Wednesday!

Homework Quiz tomorrow!




Law of Cosines

The law of cosines can be used to solve triangles when
two sides and the included angle are known (SAS), or
when all three sides are known (SSS).

a’=b*+c* -2bccosA

2 2 2
b"=a +c”-2accosB

A
ct=a*+b*-2abcosC b



Solve triangle ABC with the given side
lengths and angles.  SAs B
1)B=34°c=14,anda=11 c=14 /34°\_ a=11

Use law of cosines to find side length b.

A C
b =a*+c¢* -2accosB b

b =11°+14> =2(11)(14)cos34° =61.7
b=~617 h=785

| - | - sinA =0.7836
sin A _ sin34” 7.85sinA=11sin34 /A =<in~' 07836
11 7 85 Gin A = 11sin34° ]

/C=180"-34"-516" /L C =944




Solve triangle ABC with the given side

lengths and angles. SSS B
2)b=27,c=20,anda=12 c=20 a=12
**1f given SSS, always find the angle
opposite the largest side first A b=27 C
2 2 2_»n B B
b"=a +c —2accos _0.3854 ~ cos B
27" =12"+20"-2(12)(20)cos B »
272 _192 _ 90 LB =cos (-0.3854)
=cosb /B=112T
-2(12)(20) ~ .
sinA _ sinl12.7° - 12sin112.7° sin A =(0.4100
12 27 ATy /A =sin"0.4100

LC=180"-112.7-242" L C=43.1" fA=2407°




Scientists can use a set of footprints to calculate an
organism’s step angle, which is a measure of walking
efficiency. The closer the step angle is to 180°, the more
efficiently the organism walked. The triangle shows a
set of footprints for a dinosaur.

B
cd th B 155 cm 197 cm
Ind the step angle B. SSS /\
C A

b* =a’*+c* -2accosB 316 cm
316> =155°+1977 =2(155)(197)cos B
316° -155°-197° —.6062 ~cosB
=Cos B
-2(155)(197)

B =~cos ' (-.6062) =127 .3
The step angle B is about 127.3°.



Heron’s Area Formula

The area of the triangle with side lengths of
a, b, and cis

Area = \/S(S —a)(s=-b)(s—-c)

1
where s=5(a+b+c) :

(s is the semiperimeter, or half perimeter, of the triangle)

**has to be SSS



Find the area of the triangle with side
lengthsa=8,b=11,andc=5. sss

1) Find the semiperimeter s.

s=%(a+b+c) =%(8+11+5) =12

2) Use Heron’s formula to find the area of triangle
ABC Area = Js(s—a)(s—b)(s—c)

= \/12(12 -8)(12-11)(12-5)

= J12(4)(1)(7) =+/336

~ 18 3units”




Homework
0. 892: 18, 19, 23, 31

SOLVING TRIANGLES Solve AABC.
18. a=23,b=24,c=20 19. C=96°a =235 b =43

FINDING AREA Find the area of A ABC.
23. 4 49 B

58 47

A
FINDING AREA Find the area of A ABC with the given side lengths.

31. a=51,b=51,c=43



