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Introduction to trigonometry: Right Triangles

@ All right triangles share one common angle measure. So to show
that two right triangles are similar, it is enough to show that the
measure of one non-right angle in one triangle equals that of a
non-right angle in the other triangle.

@ This means that if we have two right triangles with a common
non-right angle measure, the ratios of their corresponding sides
are the same.

@ This is why it makes sense to define the frigonometric functions.
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Recall: Ratios of sides in similar triangles
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Trigonometric functions

@ From now on, we will not distinguish between angles and their
measures. Let 8 be an angle such that 0° < 6 < 90°.

@ Draw a right triangle with one angle 6. Label the sides of the

triangle “opp”,

”

adj”, and “hyp”.

@ We define the following trigonometric functions of 6:

sind = opp/hyp

cosf = adj/hyp
tan = opp/adj
cot # = adj/opp
secd = hyp/adj
csc = hyp/opp
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@ The first three can be remembered with the mnen%omc
“SOHCAHTOA".

@ Because of similar triangles, these are well-defined functions!
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Basic relationships between trigonometric functions
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Special values of trigonometric functions
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The 45-45-90 triangle
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The 30-60-90 triangle
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An Example

Fill in the remaining sides of the following right triangle:
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Percentage grade

@ In road construction, an important quantity is the percentage
grade, which represents the steepness of the road.

@ By definition, the percentage grade is the ratio of vertical rise or
fall to horizontal distance covered, expressed as a percent.

@ On the other hand, the angle of elevation of a road is the angle
that road makes with respect to an imaginary horizontal line on
the earth’s surface.
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An angle of elevation example

Suppose a road has a 5% grade. What is its angle of elevation?
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A more complicated angle of elevation example

Two observers are looking at a tree in the distance, one standing
behind the other one as they look at the tree. One measures the angle
of elevation of the tree to be 30°. The other measures the angle of
elevation to be 20°. If the distance between the two observers is 50
feet, then how tall is the tree?

%"Qf \1\ 0)’&/\# ol‘\afjmm‘
S:EQ] P2 \IJfl\"IQ/Ol(?wn b \\7 *—‘VU‘)(\\M ’FOW Q%LL\ f‘\j

— _ h
@ %M30°3§~ @ tan20’ = ;‘;—7'

it Jrr\\mglﬂ.

O o’ zh  (S0TDhoald’zh hhee

° 0
Shep ¥ EUM\MJM\'_ ytan30 - (50+q) ol
9L~/€/%’a/ )'

Ohseov,2 SO Obsenver | Y

Andrew Obus (CUNY Baruch College) Mathematics workshop 12/14



\{&CM\%O = SOW\ ’]’CNA /LO
= L0t ld" +Y+M7ﬂ

= \/4”(,«,/\%0 - \()FW\ZO > 50 gy, 10
2 ¥ (46,3 - toun0") 250 Faa2

=)y = S0t 2 5.2




Homework Exercises

@ Prove that if 0° < 6 < 90°, then sin § = cos(90° — 6).

© Suppose a right triangle has hypotenuse of length 5 and one
angle measuring 37°. What are the lengths of the other sides of
the triangle, to the nearest tenth? (this requires a calculator)

© Two observers spaced 400 feet apart look up at a hot air balloon
flying between them. One measures the angle of elevation at 40°,
and the other measures it at 50°. How high is the balloon flying?
Hint: Draw the diagram carefully! You may want to label the
distance on the ground from one observer to the point directly
below the balloon.
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Thank you for your attention! Next week, on February 23, we will

discuss the unit circle. = fi|sp Mot Om7le/6§ e Jewvachion and
cijle/ of W‘;l\oﬂ-
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