3e – Applications of right triangle trigonometry
Objectives:
The goals of the unit are that you will be able to:
· Find missing side lengths in a right triangle.
· Use trigonometry in applications involving right triangles.
· Be able to recognize angles of elevation and depression.
Textbook Sections (OpenStax Precalculus):
Section 5.4: The application parts of the section
Motivating Questions:
· What are some uses of trigonometry?
Solving right triangles
Given a single side length a single non-right angle measure in a right triangle, you can find the other angle and the other side lengths.
1. Find the missing angle measure and side lengths.  Compute any trig functions used without a calculator.
[image: A right triangle with sides a, c, and 7. Angle of 30 degrees is also labeled.]



2. Suppose you have a right triangle with one angle measure 0.6 in radians and hypotenuse of length 3.  Draw a picture of the situation and find all other side lengths and angle measures.  (Calculators okay for the rest of the worksheet.)


3. Suppose you have a right triangle with one non-right angle α that satisfies   Is it possible to know the side lengths of the triangle with this information?  Why or why not?








4. (Activity 4.1.4 from Active Prelude to Calculus) We want to determine the distance between two points A and B that are directly across from one another on opposite sides of a river, as pictured.   We mark the locations of those points and walk 50 meters downstream from B to point P and use a sextant to measure BPA. If the measure of BPA is 56.4°, how wide is theriver? [image: C:\Users\rachel.epstein\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.MSO\5CA2BF2D.tmp]

Angles of elevation and depression
The angle of elevation from one point to another is the angle above the horizontal and below the diagonal line connecting the points.  The angle of depression is the angle below the horizontal and above the diagonal line connecting the points.  Notice that the angles of elevation and depression are equal.
[image: Diagram of a radio tower with line segments extending from the top and base of the tower to a point on the ground some distance away. The two lines and the tower form a right triangle. The angle near the top of the tower is the angle of depression. The angle on the ground at a distance from the tower is the angle of elevation.]
5. To find the height of a tree, a person walks to a point 30 feet from the base of the tree. She measures the angle of elevation to the top of the tree to be 57°, as shown in the figure. Find the height of the tree.  
[bookmark: _GoBack]
[image: ]
6. (Activity 4.2.2 from APC)  The top of a 225 foot tower is to be anchored by four cables that each make an angle of 32.5° with the ground. How long do the cables have to be and how far from the base of the tower must they be anchored?  (Draw a picture!)


7. Write a problem that involves an angle of depression and solve the problem.
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