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4. Develop and apply the primary trigonometric ratios (sine,
cosine, tangent) to solve problems that involve right triangles.
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Chapter 3- Lesson 1 The Tangent Ratio
Review of Terminology

Definition: A right angle is an angle that measures exactly 90°.

Example:

Usually, right angles are designated by the little square as shown in the two examples

Definition: A straight angle is an angle that measures exactly 180°.

Example:
‘ L)

Essentially, straight angles are another name for a straight line.

Terminology 1

Definition: An acute angle is an angle that measures less than 90°.

Example: \/

December 03, 2013

Definition: An obtuse angle is an angle that measures greater than 90° but less than 180°.

Example: x {4

Definition: A reflex angle is an angle that measures between 180° and 360°

S

Example:

Terminology 2
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A triangle is said to be scalene if
all three of the sides have
different length (similarly, all
three of the angles within the
triangle will be different)

A triangle is said to be isosceles if two
of the three sides are equal in length
(similarly, two of the three angles
within the triangle will have the same
measure):

A triangle is said to be equilateral if all
three sides have the same length (similarly,
all three of the angles within the triangle will
have the same measure):

Terminology 3

A triangle is said to be acute if all three of the
angles inside the triangle are acute:

A triangle is said to be right if one of the angles
inside the triangles is a right angle (90°):

A triangle is said to be obtuse if one of the angles
inside the triangle is obtuse:

Terminology 4
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Angle Relationships

There are certain relationships that always exist with angles and triangles that you
should become familiar with:

Definition: Two angles are said to be complementary angles if their sums add
up to 90°: i

Two angles are said to be supplementary angles if their sums add up to 180°:

Example:

180° - x° x°

Terminology 5

Other important things to remember about triangles and angles:

Vertically opposite angles are equal:

In any isosceles triangle, the base angles are equal:

Terminology 6
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Review of Pythagorean Theorem

Hypotenuse

The formula for the Pythagorean Theorem is:

az+b2=c2

Review of the Pythagorean Theorem

Similar Triangles Activity

Work with a partner using the grid below, a ruler and a protractor.
A. On the grid, draw a right AABC with angle h = 90°.

B. Each of you draws a different right triangle that is similar. (Recall

that two triangles are similar if one triangle is an enlargement or a
reduction of the other. Also, all the angles will all be the same.)

C. Measure the side and angles of each triangle. Label your diagrams
with the measures.

D. The two shorter sides of a right triangle are its legs. Calculate the
ratio % of the legs as a decimal.

E. Calculate the corresponding ratio for each of the similar triangles.
F. How do the ratios compare?

G. What do you think the value of each ratio depends on?

Similar Triangles Activity
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The tangent ratio is defined as the ratio of the
length of the side opposite to angle 6 and the
length of the side adjacent to angle 6,
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Tangent Ratio Notes

Example 1 Determining the Tangent Ratio Given the Angle

State the tangent of 38° to 4 decimal places. Explain what this
means.

Example 1
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Example 1 Determining the Tangent Ratio Given the Angle

State the tangent of 38° to 4 decimal places. Explain what this
means.

4 s}

4+ Q0 _ 7
idaiiog =u

This means that from the angle 38°, the opposite side is 0.7813
times the size of the adjacent side.

IE:

0.7813 OR 1.5626

38° 38°

Example 1 Solution

Example 2 Writing the Tangent Ratio
Determine the simplified ratios: B
a) tan A
20 12
b) tan B
.
A 16 C
Example 2
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Example 2 Writing the Tangent Ratio

Determine the simplified ratios: B
a) tan A

tan A — side opposite to £4 12 _ 3 20 1

side adjacent to £ A 16 4

b) tan B

A 16

tan B — side opposite to ZB _ 16 _ 4

side adjacent to ZB 12 3

Example 2 Solution

Example 3 Using the Tangent Ratio to Solve for a Side

Solve for the unknown value, correct to the nearest hundredth.

Om

- 58°

Step One: Label

Step Two: Formula

Step Three: Substitute
Step Three: Cross-multiply

Example 3
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Example 3 Using the Tangent

Step One: Label

Step Two:
Step Three:

Step Three:

Formula
Substitute
Cross-multiply

AT

(&) wud il

Om

- 58°

X

adiaront
adjacent

Example 3 Solution

Your Turn

A surveyor wants to determine the width of a river for a proposed
bridge. The distance from the surveyor to the proposed bridge site is
400 m. The surveyor uses a theodolite to measure angles. The
surveyor measures a 31° angle to the bridge site across the river.
Determine the width of the river, to the nearest metre.

>
400m ﬁ

Your Turn 3
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Example 4

»
-«

Ad_:

-«

A small boat is 95 m from the base of a lighthouse that has a height
of 36 m above sea level. Determine the angle from the boat to the top
of the lighthouse. Express your answer to the nearest degree.

9% m

Example 4

Example 4

A small boat is 95 m from the base of a lighthouse that has a height
of 36 m above sea level. Determine the angle from the boat to the top
of the lighthouse. Express your answer to the nearest degree.

A~
"V\
side opposite to 0
tanf = £
side adjacent to 0 9
tan@ = 36 < 95m >
95 adjacent
0 =tan"' [ﬁj
95
g=21°
The angle is about 21°.

Example 4 Solution

10



Chapter 3 Smart.notebook December 03, 2013

Your Turn

A radio transmission tower is to be supported by a guy wire. The
wire reaches 30 m up the tower and is attached to the ground a
horizontal distance of 14 m from the base of the tower. Determine

the angle of elevation the guy wire forms with the ground, to the
nearest degree.

Your Turn 4
End of Lesson
Assignment: Page 107 #1, 3a-c,4,6,7,9, 13
Challenge:  Page 107 # 16

Assignment 1

11
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Measurement

Lesson 2 - The Sine and Cosine Ratios

4. Develop and apply the primary trigonometric ratios (sine,
cosine, tangent) to solve problems that involve right triangles.

Lesson 2: The Sine and Cosine Ratios

Nested Triangles Activity
Work with a partner to complete the table below.

How are the triangles related?

How are the acute angles in each nested
triangle related? Explain.

Triangle

Measures of Sides

Ratios

Side

Hyp

PP

ZA

Side adjacent
to ZA

Side opposite ZA

Side adjacent to ZA

Hypotenuse

Hypotenuse

AABC

AADE

AAFG

AAHJ

Nested Triangles Activity

12
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The Sine and Cosine Ratios

The short form for the sine ratio of angle A is (D
The short form for the cosine ratio of angle A is (D

hypotenuse

. —-reference angle _

AT adjacent e

The Sine & Cosine Ratios

Example 1 Write Trigonometric Ratios

B
a) sin A
20 12
b) sin B
0
c) cosA A 16 ¢
d) cos B

Example 1

13
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cos A=

hypotenuse
d) cos B

cosB =

hypotenuse

Example 1 Write Trigonometric Ratios

20 5

20 5

a) sin A
Gin A side opposite to A _ 12 3
hypotenuse
b) sin B
sin B — side opposite to B _ 16 4
hypotenuse
c) cosA

side adjacent to 4 16 _ 4

20 5

side adjacent to B 12 3

20 5

20

16

12

Example 1 Solution

A nparh
C Calll 1

A e nlizns
d) LLvdludl

sin 42°

sin A=0.4771

4a~ A~
tio, 10

cos 68°

cos B=0.7225

Aaniimnal ~wlanac
1oul dcuiilial p1aceos.

Example 2 Evaluate Trigonometric Ratios

The primary trigonometric ratios and their inverses can be
evaluated using technology.

b) Determine each angle measure, to the nearest degree.

Example 2

14
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Example 2 Evaluate Trigonometric Ratios

The primary trigonometric ratios and their inverses can be

evaluated using technology.
A Lxralizata annrlh watin 44 Ffazie daniaanl wlaans
d) Lvdludlc ©aull 14ailv, U 10Ul uculdiiidl p1accs.
(¢] [¢]
sin 42 cos 68
qin A0 _ N L4001 Ang Q0 N ITAA
dllIlT4L — U.UU71 vVUdUO — V. /TTU

b) Determine each angle measure, to the nearest degree.
sin A=0.4771 cos B=0.7225

Example 2 Solution

Example 3 Solving for an Angle

In the World Cup Downhill held at Panorama Mountain Village in
British Columbia, the skiers raced 3514 m down the mountain. If

the vertical height of the course was 984 m, determine the average
angle of the ski course with the ground. Express your answer to the

nearest tenth of a degree.

3514 m ﬁ

0 ~

Step One: Label
Step Two: Formula

Step Three: Substitute
Step Three: Cross-multiply

984 m

Example 3

15
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Example 3 Solving for an Angle

In the World Cup Downhill held at Panorama Mountain Village in
British Columbia, the skiers raced 3514 m down the mountain. If
the vertical height of the course was 984 m, determine the average

. .
anole nf the cki conree with the oronnd Fynrece vonr ancwer to the
ullsl\/ VL UiV Ozl VU UL OV YyYilull ulwv 61\]“11\1- .I_JI\IJ].\JOU J VUL G110 VYY Vvl LU ulwv

nearest tenth of a degree.

oR4 hypoienuse ﬁ
N T
Sin & = 3514 m

0 [ opposite

Step One: Label
Step Two: Formula

Step Three: Substitute
Step Three: Cross-multiply

Example 3 Solution

Your Turn

A guy wire supporting a cell tower is 24 m long. If the wire is
attached at a height of 17 m up the tower, determine the angle that
the guy wire forms with the ground.

Your Turn 3

16
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Example 4 Solving for a Side

the nearest tenth of a kilometre.

A pilot starts his takeoff and climbs steadily at an angle of

Determine the horizontal distance the plane has travelled when it
Express your answer to

1 1° 1 1 1211 1 p ™M* 1 . 41
has climbed >5.4 Km along 1ts 111gnt patn.

1 NO

14.27.

Example 4

Example 4 Solving for a Side

the nearest tenth of a kilometre.

Cos 12.2°  x
1 54
x=53

A pilot starts his takeoff and climbs steadily at an angle of 12.2°.
Determine the horizontal distance the plane has travelled when it
has climbed 5.4 km along its flight path. Express your answer to

hypotenuse
5.4 km

The plane has traveled a horizontal distance of about 5.3 km.

X
adjacent

Example 4 Solution

17
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Your Turn

Determine the height of a kite above the ground if the kite string

extends 480 m from the ground and makes an angle of 62° with the
ground. Express your answer to the nearest tenth of a metre.

Your Turn 4

End of Lesson

Assignment: Page 120 # 1-7, 10, 14
Challenge: Page 120 # 15

Assignment 2

18
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Lesson 3 - Solving Right Triangles

Measurement

4. Develop and apply the primary trigonometric ratios (sine,

cosine, tangent) to solve problems that involve right triangles.

Lesson 3: Solving Right Triangles

Definition

To soiveertriergte means to

unknown and unknown
We have four ways to find unknown values of a triangle, the

trigonometric ratios, = . G :nd G - vell
as the .

Recall: The formula for the Pythagorean Theorem is
a2 + b2 = ¢ where a and b are the side legs of a right triangle and ¢

is the hypotenuse.
C
Jb

a

the measure of all its

Recall: Some people use an acronym to help them remember the
trigonometric ratios. If it helps you, you may use it as well.

opposite adjacent _ opposite

cosf = tan @

sinf = ——— =
hypotenuse hypotenuse adjacent

SOH CAH TOA

Solving a Triangle Definition

19
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Definitions

The Angle of Elevation is the angle -4 \/

formed between the horizontal and a

line of sight i @the horizontal.

The Angle of Depression 1is the
angle formed between the horizontal

and a line of sight (i lPthe PP

horizontal. 7S |

Label these angles on the diagram. gy -

Note: The angles of elevation and horizontal

depression are always (D

Angle of Elevation & Depression Definitions

Example 1 Solve a Triangle

Solve A ABC. Give the side measures to the nearest tenth and
angle measures to the nearest degree.

A

22 cm

= 42°

Example 1

20
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Example 1 Solve a Triangle
Solve A ABC. Give the side measures to the nearest tenth and
angle measures to the nearest degree.

Ciii G4 A
1 T AA
1 pys
PR opposite 22 m
Al "~ 1N nm9 o c
L AN T Ao TIL
A ADO D
LUy g4 DT _l 420
1 22 C ) B
- - adjacent
D14 -~
LI — LV VvIIt
/s A __ O )yNno /D
/. A — TJ — /7 i)
s 4 NnNo AMND
LA=9U —4a/s”
A — AT
LG — 56

Example 1 Solution

Example 2 Solving a Problem Using Trigonometry

From a height of 50 m in his fire tower near Francois Lake, BC, a
ranger observes the beginnings of two fires. One fire is due west at an
angle of depression of 9°. The other fire is due east at an angle of
depression of 7°. Determine the distance between the two fires, to the

nearest metre.

Example 2
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Example 2 Solving a Problem Using Trigonometry
From a height of 50 m in his fire tower near Francois Lake, BC, a
ranger observes the beginnings of two fires. One fire is due west at an
angle of depression of 9°. The other fire is due east at an angle of
depression of 7°. Determine the distance between the two fires, to the
nearest metre.

AT Aot

AT Aot

UlijulCric UlijulCric

tan9° 50 tan7° 50

T 1 X

i )/ = o
.4 x =407 22m

+y
15.69 + 407
15.69+4

mAn

d=7253m

The fires are about 723 m apart.

Example 2 Solution

December 03, 2013

Assignment:
Challenge:

End of Lesson

Page 131 #15

Page 131 #lac, 2a, 4ab, 5ab, 7, 12

Assignment 3
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