
 Tangents Rev. S05 

Mathematical Investigations 
 

Slopes and Tangents 
 

 
Purpose: 
  
To introduce the graph of the function f(x) = tan(x) and to connect the slope of a line to the 
tangent of the angle formed with the x-axis. 
 
This activity sheet will begin to look at some of the properties of the function f(x) = tan(x) along 
with the connection to the slope of a line.  Then it will push students to evaluate the tangent 
function at some special angles. 
 
Prerequisites:  
 
(1) It is assumed that students are familiar with sines and cosines and their role in the unit circle. 

Students should also know that  tan(! ) =
sin(! )
cos(! )

.  This understanding may be from sinple 

right triangle trig.  
(2) Students should be familiar with the concept of the domain and range of a function.  

Specifically, to find the domain of y = tan(x), they will need to be able to solve cos(x) = 0. 
(3) Students should be familiar with the concept of the period of a function and use this to solve 

basic trigonometric equations in order to find all solutions.  
 
Notes:  
 
Instructors may wish to use additional class time to strengthen the relationship tan(! ) = m.  (This 
worksheet has been edited.  The internal IMSA version assumes that students have already seen 
this material in a bit more detail.)  This worksheet can be followed nicely by the subsequent 
sheet which introduces the remaining trigonometric functions as reciprocals. 
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Mathematical Investigations 
 

Trigonometry- Modeling the Seas 
SLOPES AND TANGENTS 

 
Consider a line that intersects the x-axis.  Measuring 
counterclockwise, an angle !  is formed.  In previous courses, 
you've seen that the tangent of !  is as follows: 

tan(! ) =
opposite
adjacent

. 

If we view this in the unit circle, then we note that this may 
also be seen as  

tan(! ) =
sin(! )
cos(! )

=
rise
run

= m, 

where m is the slope of  the line. 
 
In other words, if  

� 

y = mx+ b, then tan !( ) = m . 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
1. Find the tangent of !  for each line. 
 a.      

� 

3x ! 5y + 2= 0 b.    
 
 
 
 
 
 
 
 

 
 
2. What is the slope of a horizontal line?   

� 

m=   
 In this case, find: 
 
 !  =     sin(! ) =      cos(! ) =      tan(! ) =     
 
3. What is the slope of a line through (0, 0) and (3, 3)?    

� 

m=   
 In this case, find: 
  
 !  =     sin(! ) =      cos(! ) =      tan(! ) =     

!

8

4

!

(cos! ,!sin! )

!
(1,!0)
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4. What is the slope of a vertical line?    

� 

m=   
 In this case, find: 
 
 !  =     sin(! ) =      cos(! ) =      tan(! ) =     
 

5. Considering tan(x) =
sin(x)
cos(x)

,  what is the domain of f (x) = tan(x)? 

 
 
6. Use ZoomTrig on your calculator to help sketch the graph of f (x) = tan(x)  below. 
 

 

What is the period of tan(x)? 
 
 
 
 
What is the range of tan(x) ? 

 
7. Find the tangent of each angle. 
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8. Solve for x (in radians). 
 a. tan(x) = 1 b. tan(x) = 3  c. tan(x) = ! 1 
 
 
 
9. Find the tangent of each angle. 
 a. 
 
 
 
 
 
 
   

b. 
   

 

(! 15,!! 8)

!
(! 5,!12)

!


