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Chapter 2: Trigonometry
What You Will Learn

In a right triangle,

The ratio of any two sides remains constant even if the
triangle 1s enlarged or reduced.

You can use the ratio of the lengths of two sides to determine
the measure of one of the acute angles.

You can use the length of one side and the measure of an
acute angle to determine the length of another side of the
triangle.

You will solve problems that involve on or more right
triangles.

Trigonometry is a branch of mathematics that enable us to
determine the measures of the sides and angles of a triangle.

Conventions

Uppercase Letters are used to label the vertices of a triangle.
Corresponding lower case letters are used to label the sides.
Greek letters such as 8, @ and B are often used to label
angles. / l |
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Section 2.1: The Tangent Ratio

Dynamic Activity

Recall: Similar Triangles
 the measures of corresponding angles

are equal
e the ratios of corresponding sides are
& equal
Measure of ZA _
A \ﬂlueolg%%
Original Triangle | Similar Triangle 1 | Similar Triangle 2
Lol c o [1L02+5.77 [9.I[-/9.5%|A8C = [b-21
O 0./7¢% |0.1764 | O-116Y
o |6-M=10691-64=/332 92015973
30 0:577 |0:573> | 0-5775
0 O < .0 (1.7l T |15 8751581
) 1 / /
o R 90=9.85 1258 = 1 L6 159505
60 |17320° 17328 | 1116
o (T 19 =318 [50< 1<
75 379290 [39346

What do you notice about the value of the ratio CB/CA for each

angle A?
71‘! rahos were '}‘lp Sowme -

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

What is the ratio 0@% for angles less than 45°?

O <tan

A<

o< 8% <«

What is the ratioe&CBéCA\for angles greater than 45°?
—_—

CA
tan A > |

What is the rati@C‘/&CA Eor 45°?
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Labelling Right Triangles

We name the sides of a right triangle in relation to one of its acute
angles. (Acute angle is less than 90°)

Consider AABC,

For angle A:

Hypontenuse - AB - the longest side
Qpposite Side - BC - the side directly across (opposite) of angle A
Adjacent Side - AC - it 1s one of the sides that forms the angle (but

not the hypotneuse)
B
o
C
opP A
For angle B:

Hypontenuse - AB - the longest side

Opposite Side - AC - the side directly across (opposite) of angle A

Adjacent Side - BC - it is one of the sides that forms the angle (but
not the hypotneuse)
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Example: For each triangle, label the adjacent, opposite and
hypontenuse with respect to angle A.

A) C B) C Od § A

WP 0 PP ooy /

hyp

A —d B B
aclJ

0) B D) B

as, 0PP ) C
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Which side is
adjacent to O0D?
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Which side is
opposite OP?
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The Tangent Ratio

If ZAisan acute anglein a A
right triangle, then sdjacent [:\
__length of side opposite ZA
tan A = length of side adjacent to ZA i opposite ¢
+G n A = o
(o

The tangent ratio depends only on the measure of the angle, not on
how large or small the triangle is.

What can be said about the angles of a right triangle when the
tangent ratio is larger than one or less than one?

Ie Lan A> | , o ang\e 1S arnAer Hhan
4s”®

L \:@«A <\ o ongle is less than
45

In a right triangle, the tangent of one of the acute angles is 1. Explain
how the measures of the two legs are related.

Yan A= i isosceles
QZA,_ 45’ 4 r[a)\\- triangle
Y

IJ; \amA= | Haen L—P\a“-\S" wWhich maans
o "flwﬂﬂ‘(’ iS an (sosceles r(“\\\\- \'\"\Gc\c\\t.
TThis means Yo \-eo\S ace -oaL\\q\-
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What does it mean if we say tan A = 1.5?

B
ose . |5
o 94 ]
opp = "SQJJ
A C ...this side.

(-3

Example: Illustrate each tangent ratio by sketching a right triangle,
then labelling the measures of its legs.

A) tanP=2/3 B) @nG=5  4anG = §
tan®- Q
Q a
sz 7P

Determining The Tangent Ratios for Angles

E L. F
107
G

1. Findtan F and tan G.

“'GV\ F.-_ Q,
(o
hﬂ; - J"Q" —\-an C--l
“'Q'\c' =

tan

L‘QnG

No\-c -\-M\" 4 \an G are < (\ero cq\s .

2. Intriangle ABC, C=90°, the hypotenuse is 13 and the side
opposite A is 12fcm. Find tan A and tan B.

Q " heed -\-k qJJocc-.-\'
Side = Use Q\{l—l\w‘omﬁ
P e
C ‘5:5‘ A
4anA=Q
. a
‘ot‘z (& ;Q’-l JemA :aio:
b=13-12 5
b= 16~ 144 tanl - O
b= as + -
(b5 k=S
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If we know the tangent ratio, then we can use our calculator to
determine the measure of an acute angle. The tan™ or InvTan
calculator does this. NOTE: Your calculator must be in

degree mode.

Using the Tangent Ratio to Determine the Measure of an Angle

1. To the nearest degree, determine the measure of angle X for
each value of tan X.

a) +an X = 0.49236
LX = tan ' (0:4230)
Lx=2%
L) fanX= 1.7126%
A= dan! (\126E)
Y= O

2. Find the measure of ZA and £C to the nearest degree.

+anh=0 c 0 ]
a' 7
"‘QnAL l&_ :
A . A
A - tar Q&_\ cale: Yan' (lb -':-h
I
LA= [lo
Le=ap-bb'= 9 (4\ 4LCare
mplemendary & fes
_“a nf/ :J«!“km)*'% }
&f‘ -\-m\C = g_

o,
th =1

Vi (5
LC=den
m.ka\
L

2. Determine the measures of K and Nto the nearest tenth of
a degree. -

+on K= 0O
oo e 13 9

+Q'\K: % K N
K=lan'(9/)
K= 247"
donnN < QC-L

fan N =13

q
I EE (‘31"\)
eN- 55.%

Homu»ofk-'

PI5-N
3,4, 5,7,%:7
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