
Chapter 4 
Right Triangle Trigonometry 

Lesson 4-8 

Trigonometric Models 



4-8:  Trigonometric Models  

I will be able to use trigonometry to 
find the unknown sides or angles of a 
right triangle. 

How do you use trigonometry to solve 
a right triangle? 



  
Find the value of x in each triangle below.   
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BASIC TRIGONOMETRIC FUNCTIONS  

For every right triangle, the following conditions are true. 
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SOH – CAH – TOA 
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RECIPROCAL TRIG FUNCTIONS  

For every right triangle, the following conditions are true. 
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CHO – SHA – CAO 



  
Solve the right triangle. 
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ANGLE OF ELEVATION & DEPRESSION 

The angle of elevation is the angle formed by the line of sight with 
a horizontal line when “looking up” at an object.   
 The angle of depression is the angle formed by the line of sight 
with a horizontal line when “looking down” at an object.   

KEY CONCEPT! Angles of 
Elevation and Depression 
are alternate interior angles 
and therefore are equal in 
measure. 

            

                  

  



  
A safety regulation states that the maximum angle of elevation 
for a rescue ladder is 72 degrees.  A fire department’s longest 
ladder is 110 feet.  What is the maximum safe rescue height? 



 
A person is tracking the path of a rocket through a telescope from 
750 m way.  Let θ be the angle of elevation to the rocket and s be 
the height of the rocket.  Find θ when s = 300 meters and s = 1200 
meters. 



  
An airplane is flying at an altitude of 6 miles and passes 
directly over a radar antenna.  When the plane is 10 miles 
away (s = 10), what is the angle of elevation?  Twenty 
seconds later the plane is 12 miles away.  What is the 
speed of the plane? 



  
At a point 200 feet from the base of a building, the angle 
of elevation to the bottom of a smokestack is 35 degrees, 
whereas the angle of elevation to the top is 53 degrees.  
Find the height of the smokestack alone. 



  
Suppose a surveyor takes some angle of elevation 
measurements to determine the height of a mountain.  
He finds the angles of elevation at locations A and B to be 
24 degrees and 28 degrees respectively.  If the distance 
between A and B is 600 yards, what is the height (h) of 
QUINN’S PEAK? 



  



  
Suppose a man is walking away from a lamppost shining 
light down upon him causing him to cast a shadow.  What 
will the angle of depression be when the man is 8 feet 
away from the post? 



  
The viewing angle changes with the focal 
length of a camera lens: A 28-mm wide-
angle lens has a wide viewing angle and a 
300-mm telephoto lens has a narrow 
viewing angle. For a 35-mm-format 
camera the viewing angle , in degrees, is 
given by  
 
 
where x is the focal length of the lens 
being used. What is the viewing angle (in 
decimal degrees to two decimal places) of 
a 28-mm lens? Of a 100-mm lens? 



  
A circular courtyard surrounded by a high stone wall. A floodlight 
located at E shines into the courtyard. If a person walks x feet away 
from the center along DC, determine the distance the person’s 
shadow will move with respect to  θ (in radians). Find d to two 
decimal places if r = 100 feet and x = 40 feet. 



 
During takeoff, an airplane’s angle of ascent is 18 degrees and its 
speed is 275 feet per second.  Find the plane’s altitude after 1 
minute.  How long will it take the plane to climb to an altitude of 
10,000 feet? 



A rhombus with perimeter 40 cm has a 70 degree angle.  
Find the lengths of its diagonals. 

(HINT:  Recall that the diagonals of a rhombus are perpendicular bisectors of each other 
and they also bisect the angles of the rhombus). 



4-8:  Trigonometric Models  

I will be able to write and solve 
trigonometric models to solve real-life 
problems. 

How do you use trigonometric 
functions to model and solve real-life 
problems? 
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BEARING 

The acute angle that a path or line of sight makes with a fixed 
north-south line used to directions in navigation.   

            

                  

  

NOTE! Bearing are always given as positive angles. 



  
A ship leaves port at noon and heads due west at 20 knots, 
or 20 nautical miles per hour.  At 2 P.M. the ship changes 
course to N 54˚ W.  Find the ship’s bearing and distance 
from the port of departure at 3 P.M. 

The nautical mile (symbol M, NM, Nm or nmi) is a unit of length 
corresponding approximately to one minute of arc of latitude 
along any meridian. By international agreement it is exactly 1,852 
metres (approximately 6,076 feet). 
 

http://en.wikipedia.org/wiki/Units_of_measurement
http://en.wikipedia.org/wiki/Length
http://en.wikipedia.org/wiki/Minute_of_arc
http://en.wikipedia.org/wiki/Latitude
http://en.wikipedia.org/wiki/Meridian_(geography)
http://en.wikipedia.org/wiki/Metre


  



  



  
A ship is 45 miles east and 30 miles south of port.  The captain wants 
to  sail directly to port  What bearing should he take? 



 
A jet leaves Reno, Nevada and is headed toward Miami, Florida at a 
bearing of 100° S 80° 𝐸 .  The distance between the two cities is 
approximately 2472 miles.  How far north and how far west is Reno 
relative to Miami?  If the jet is to return directly to Reno from Miami, 
at what bearing should it travel? 
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SIMPLE HARMONIC MOTION 

A point that moves on a coordinate line such that its distance d 
from the origin at time t is given by… 
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Suppose a ball is bobbing up and down at the end of a spring as 
shown below.  If it takes 4 seconds to complete one cycle, find the 
equation of the simple harmonic motion of the ball. 



  
Suppose a ball is bobbing up and down at the end of a spring as 
shown below.  If it takes 4 seconds to complete one cycle, find the 
equation of the simple harmonic motion of the ball. 



  
Find the missing sides of the roof truss. 



 
Find the missing sides of the roof truss. 
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ANGLE OF INCLINATION 

For any nonvertical line, the slope of the line will be equal to the 
tangent of the angle of inclination of the line.  

            

                  

  

NOTE! If the angle of inclination is 90 degrees, 
then the line has no slope (vertical line). 

tanm

 )(tan 1 m

 1800 





  
Find the angle of inclination of the line. 



The projected monthly sales S (in thousands of units) of lawn 
mowers are modeled by the function below where t is the time in 
months (t = 1 = January).  When will you achieve peak sales? 


