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A triangle with one qo angle is called a right

triangle. A right triangle has two
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are the sides that make the right angle. The third side

is called the hU V() ﬁ\\)\x g

, which is the

side opposite to the right angle The Pythagm ean

Theorem tells us that O - b

The diagram also shows us the angle
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With respect to 0, we can label the legs as _O {01 s

7.1 Right Triangle Trigonometry
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and Ou) a{ u\\

angle (less than 90°}.

The trigonometric functions of © can be expressed as Ca “? Do

The six trigonometric functions are....
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* note that sin & cos are cofunctions, tan & cot are cofunctions, and sec & csc are cofunctions

Example: Find the exact value of the six trigonometric functions of the angle 8 in the figure below.
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of the sides of a triangle.
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COMPLEMENTARY ANGLE THEOREM
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Two acute angles are called _{" (1) P\‘?f‘l‘a v 0diftheir sumis A0 . The Complementary
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cos 30° = sin 60° tan 40° = ¢t 50° sec 0° = csc10°
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Example: Fmd the exact value ofeach expression w1thout using a calculator.
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RECALL
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Triangle Angle Sum Theorem: the sum of the interior angles of a triangle is \ lz‘))()

Ifa? + b% = 1,and a refers to the x value and b is the y value, then __X S A Y e
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SOLVING A RIGHT TRIANGLE

Solving a right triangle means to find the missing lengths of its sides and the measurements of its angles.

For this section, make sure calculators is in degree mode. Solving a nght tr 1angle requires l(nowmg one

ofthe acute angles and one side OR two sides. Use a comblnatlon of \ L ‘f\dv(‘( S m( v,

()

( k5 ’\ ,and \(\\‘ﬁo(\“{“) B \k}\ \’K A | to solve.
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Example. If b= 2 and A = 40°, find é{and B.
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Example. Ifa=3and b =2, find ¢, 4, and B.
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SOLVING APPLIED PROBLEMS

If a diagram is not provided, sketch one and label the given information before solving.

Example 1. A surveyor can measure the width of a river by setting up a transit at point C on one sie of
the river and taking a sighting of a point A on the other side. Refer to the figure. After turning through an
angle of 90° at C, the surveyor walks a distance of 200 meters to point B. Using the transit at B, the angle
0 is measured and found to be 20°. What is the width of the river rounded to the nearest meter?
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Example 2. A straight trail leads from the Alpine Hotel, elevation 8000 feet, to a scenic overlook,
elevation 11, 100 feet. The length of the tail is 14, 100 feet. What is the inclination (grade) of the trail?

That is, what is the angle of B in the figure? . :
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ANGLE OF ELEVATION VS. ANGLE OF DEPRESSION

» Horizontal
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Example 3. Meteorologists find the height of a cloud using an instrument called a ceilometer. A
ceilometer consists of a light projector that directs a vertical light beam up to the cloud base and a light
detector that scans the cloud to detect the light beam. See the figure below. On May 3, 2013, at Midway
Airport in Chicago, a ceilometer was employed to find the height of the cloud cover. It was set up with its
light detector 300 feet from its light projector. If the angle of elevation from the light detector to the base

of the cloud was 75°, what was the height of the cloud cover?
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Example 4. Adorning the top of the Board of Trade building in Chicago is a statue of Ceres, the Roman
goddess of wheat. From street level, two observations are taken 400 feet from the center of the building.
The angle of elevation to the base of the statue is found to be 55.1° and the angle of elevation to the top of

the statue is 56.5°. See the figure below. What is the height of the statue?
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