
 

 

Name _________________________________________ Seat # __________ Period _____ Date   

H Unit 5 - Trigonometry Functions & Waves Post test 
Overall Objective:  Graph and write sine, cosine & tangent functions. 

Calculator Use:  No Calculator Allowed on This Test 

1)  Sunspots have a major effect on how much solar power the Earth receives each year and the 

temperature of the Earth.   The number of sunspots predictably varies on a yearly scale and has 

been measured over many years.  If t = 0 started in 2005, the number of sunspots can be 

approximated by this model of the function: 

                                             𝑆(𝑡) = −60 sin (
𝜋

6
𝑡) + 80 

a)  Graph this function.  Be sure to draw a dot at all max, min & midline points.  Try to connect them 

with a CURVE the best you can, but it is ok if they don’t connect perfectly due to the virtual 

environment as I will be looking at your points to see where they were meant to connect.  

Completely fill the graph. 

 

    

 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 

c)  The standard sine graph is 𝑆(𝑡) = sin(𝑡).   
However, the number of sunspots function has three 

major changes to the standard sine graph.   Select a 

descriptive change that matches the pi/6 in the 

equation for the number of sunspots of our Sun. 

           f) This stretches the function vertically. 

            g) This squishes the function down   

                 vertically.    

            h) This shifts the function down pi/6. 

            i)  This shifts the function up pi/6.  

            j)  The graph is “squished” inward  

                  horizontally. 

            k)  The graph is stretched outward  

                  horizontally. 

d) The standard sine graph is 𝑆(𝑡) = sin(𝑡).   
However, the number of sunspots has three major 

changes to the standard sine graph.   Select how the 

vocabulary changed, that matches the pi/6 in the 

equation for the number of sunspots of our Sun. 

   a)  The amplitude changed from 1 to  

                 pi/6. 

   b)  The midline changed from 1 to pi/6. 

   c)  The midline changed from 0 to pi/6.  

           d) The period changed from 1 to pi/6. 

           e) The period changed from 2pi to 12. 

 

 

t (in years) 

S(t) number of sunspots 
#1b) 

Amplitude =  

 

Based on the amplitude, on aver-

age how much does the Sun vary 

in sunspots?   =  
 

Midline (represents the average 

number of sunspots) =  
 

Period =  

 

Domain =  

 

Range =  

 

Even/Odd/Neither: 

 

How many sunspots were there 7 

years after time t = 0 (during 

2012)? 

 



 

 

2)  NASA wants to send a satellite to the Sun that will orbit close to the largest sunspot at that time 

and wants to maintain contact with the satellite for the maximum amount of time.  To accomplish 

this, NASA designs an orbit for the satellite that will be slightly perpendicular to Earth’s orbit.  As 

seen from Earth, the satellite’s horizontal distance (in millions of miles) from the surface of the 

Sun will be modeled by the function: 

                                                                    𝑑(𝜃) = 6 cos(𝜃) − 4        

a) Graph this function.  Be sure to draw a dot at all max, min & midline points.  Try to connect 

them with a CURVE the best you can, but it is ok if they don’t connect perfectly due to the 

virtual environment as I will be looking at your points to see where they were meant to 

connect.  Completely fill the graph. 

 

       

   The standard cosine graph is 𝑑(𝜃) = cos(θ).   However, this star has two major changes to  

    the standard cosine graph.    

c) Select how the vocabulary changed that 

matches the 6 in the equation for the satellite. 

a)  The amplitude changed from 1 to 6. 

b)  The midline changed from 1 to 6. 

c)  The midline changed from 0 to 6.  

d) The period changed from 1 to 6. 

e) The period changed from 2pi to 2pi/6. 

d) Select a descriptive change that matches the 

6 in the equation for the satellite. 
 g) This squishes the function down vertically.    

 h) This shifts the function down 6. 

i)  This shifts the function up 6.  

j)  The graph is “squished” inward horizontally. 

 k)  The graph is stretched outward horizontally. 

e) Select a descriptive change that matches the 

–4 at the end in the equation for the satellite. 
f) This stretches the function vertically. 

g) This squishes the function down vertically.    

h) This shifts the function down 4. 

i)  This shifts the function up 4.  

j)  The graph is “squished” inward horizontally. 

k)  The graph is stretched outward horizontally. 

f) Select how the change in vocabulary that 

matches the –4 at the end in the equation for 

the satellite. 

a)  The amplitude changed from 1 to -. 

b)  The midline changed from 1 to -4. 

c)  The midline changed from 0 to -4.  

d) The period changed from 1 to -pi. 

e) The period changed from 2pi to -4. 

 

 

𝑑(𝜃) in millions of miles  

𝜃 

#2b) 

Amplitude =  
 

Midline =  
 

Period =  

 

Domain =  

 

Range =  

 

Even/Odd/Neither: 

 

Within the interval 

shown on the graph, 

what angles would be to 

the left of the hot spot by 

1 million miles (d = -1)? 

 



 

 

3) Diego is a soccer player who is practicing juggling the soccer ball with his feet and 

knees.  He starts with the soccer ball on one of his knees and continually bounces it 

going from his knees into the air, back to his knees, then to his feet, back to his knees, 

etc. at a constant rate.  The height of the soccer ball is approximated in the graph below.  

 

  

 

 

 

period =  

 

            A =  

 

            b = 
2𝜋

𝑝𝑒𝑟𝑖𝑜𝑑
= 

 

            d =  

 

 

 

   Equation: _______________________________      

 

 

 

Domain = 

 

Range =  

 

 

 

 

 

 

time (in seconds) 

height (in feet) 



 

 

4)  My friends, Abby, and David have been practicing jugging a soccer ball on their knees.  

They each started at different times and go to graph their soccer balls from different 

heights represented by the equations given.   

            𝐴𝑏𝑏𝑦)ℎ = 50cos(3°𝑡) + 80                                       𝐷𝑎𝑣𝑖𝑑)ℎ = −4 sin (
𝜋

12
𝑡) 

Abby grabs her soccer ball from a height of 80 

cm, leading to the equation: 

 

80 = 50cos(3°𝑡) + 80 

 

 

Solve for all possible times in seconds that 

Abby can grab the soccer ball within an angle 

of rotation of: 

 

0 < 𝐴𝑛𝑔𝑙𝑒 ≤ 360° 
 

Use the {   } if there is more than one answer 

to indicate a set of answers. 

 

 

 

David grabs the ball from a height of exactly 

2√2 feet, leading to the equation: 

 

2√2 = −4sin (
𝜋

12
𝑡) 

 

Solve for all possible times in seconds that 

David can grab the soccer ball within an angle 

of rotation of: 

 

0 < 𝐴𝑛𝑔𝑙𝑒 ≤ 2𝜋 

 

Use the {   } if there is more than one answer 

to indicate a set of answers. 

Select the correct domain and range for Abby's 

function listed below.  

(No partial credit). 

 
 

 

Select the correct domain and range for  

David’s function listed below.   

(No partial credit). 

 
 

 
 
 
 

 
 


