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 Section 4.8:  Applications of Trigonometric Functions 
1.
Objective 1:  Solve a Right Triangle.

a.
Solve a right triangle given two sides.  b = 3, c = 7  where  c  is opposite the right angle.
Step 1.
Draw the triangle, showing given information.

Step 2.
Use the Pythagorean Theorem to find the 3rd side.

Step 3.
Use sin-1x, cos-1x, or tan-1x to find the angles.

b. Solve a right triangle given an angle and a side.   A = 51.8°, c = 70.
Step 1.
Draw the triangle, showing the given information.

Step 2.
Solve for the unknown angle by subtracting the known angle from 90° or π.

Step 3.
Use sin x, cos x, or tan x to find the sides.

2.
Objective 2:  Solve problems involving compass bearings.
a.
Definition:  The bearing from point  O  to point  P  is the acute angle  θ  between  rayOP  and a north–south line.  The diagrams below show and angle  θ  = 45°.
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b.
To solve problems involving bearings:

Step 1.
Draw a picture, including north–south lines through pertinent points.

Step 2.
Use basic trigonometric function definitions to solve the problem.

c.
Example 3, problem 42, page 535 2nd ed or problem 54, page 559 3rd ed:  A ship sights a lighthouse directly to the south.  A second ship, 9 miles east of the first ship, also sights the lighthouse.  The bearing from the second ship to the lighthouse is S 34° W.  How far, to the nearest tenth of a mile, is the first ship from the lighthouse?
3.
Objective 3:  Model Simple Harmonic Motion.
a.
Simple harmonic motion is modeled by:

d = a sin(ωt)   or   d = a cos(ωt)


where:

distance from the equilibrium or resting point  =  d
the maximum displacement = amplitude  =  |a|
the period  =  2π/ω
the frequency = # of cycles per unit time = 1/period = ω/2π = f
b.
Look at the figures on page 530 2nd ed or page 554 3rd ed.  What is the model?  See Example 7, page 531 2nd ed or page 555 3rd ed.  A ball on a spring is pulled 4 inches below its rest position and then released.  The period of the motion is 6 seconds.  Write the equation for the ball’s simple harmonic motion.
Step 1.
Decide on sine or cosine model.

Step 2.
Find the maximum displacement (amplitude) |a|, then a.

Step 3.
Find  ω  using the period or the frequency.  Use  period =  2π/ω  or 
frequency = ω/2π.

Step 4.
Put it all together.

c.
Example 4, problems 28, page 534 2nd ed or page 557 3rd ed and 48, page 535 2nd ed or 60, page 559 3rd ed.
1.
Problem 28:  An object moves in simple harmonic motion described by  
d =-4 sin (3π/2) t  where  t  is measured in seconds and  d  in inches.  Find:

a.
the maximum displacement (amplitude.)

b.
the frequency.  Use  frequency = ω/2π.
c.
the time required for one cycle (the period )  Use period = 1/frequency.

2.
Problem 48 (60):  An object in simple harmonic motion has a frequency of  ¼  oscillation (cycle or period) per minute and an amplitude of 8 feet.  Write an equation in the form  d = a sin(ω t) for the object’s simple harmonic motion.

a.
a = ___________________

b.
f = ¼.  What is  ω?  Use  frequency = ω/2π
d.
Answer:  ______________________________
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