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Honors Math 3  

Solving Real-World Trig Equations 
(based on MVP Lesson 6.11 “High Tide”) 

Objective: Solidify your understanding of _________ functions to model ____________ behavior and apply this 

concept to high and low _________ (not ____________ motion).   In addition, investigate the inverse functions. 

Perhaps you have built an elaborate sand castle at the __________ only to have it get swept away by the 

incoming tide.  

Spring break is next week and you are planning another trip to the ___________.  This time you decide to 

pay attention to the tides so that you can keep track of how much time you have to build and admire your 

sand castle.    

You have a friend who is in calculus who will be going on spring break with you.  You give your friend 

some data from the almanac about ________________ along the ocean, as well as a contour map of the 

beach you intend to visit, and ask her to come up with an __________ for the water level on the beach on 

the day of your trip.  According to your friend’s analysis, the water level on the beach will fit this equation:    

                                    

In this equation, f(t) represents how far the waterline is above or below its average position.  The distance is _________ 

in feet, and t represents the elapsed time (in hours) since midnight.  

1. What is the highest up the beach (compared to its average position) that the waterline will be during the day?  (This is 

called high tide.)  What is the lowest that the waterline will be during the day?  (This is called ______ tide.)  

 High Tide = _______________________________ Low Tide = ____________________________________ 

2. Suppose you plan to build your castle right on the ______________ waterline just as the water has moved below that 

line.  How much time will you have to build your castle before the incoming tide destroys your work?  

 

 

 

3. Suppose you want to build your castle 10 feet below the average waterline to take advantage of the damp sand.  

What is the maximum amount of _____________ you will have to make your castle (estimate)?  How can you convince 

your friend that your answer is correct? 

 

 

 

 

 

Word Bank: 

high tides 

average x2 

distance 

equation 

beach x2 

low 

time 

measured 

Midline = ______ Amplitude = _______ 

Phase Shift = ______ Period = ________ 



4.    Suppose you want to build your castle 15 feet above the average waterline to give you more time to admire your 

work.  What is the maximum amount of time you will have to make your castle (estimate)?  How can you convince your 

friend that your answer is correct?  

 

 

 

 

 

5. You may have answered the previous questions using a graph of the tide function.  Is there a way you could use 

algebra and the inverse sine function to answer these questions.  If so, show your work.  (Find exact answers if possible) 

a)   Algebraic work for question 3 
(10 ft below the average water line): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b)   Algebraic work for question 4  
(15 ft above the average water line): 
 

 

6. Suppose you decide you only need two hours to build and admire your castle.  What is the lowest point on the beach 

where you can build it? How can you convince your friend that your answer is correct? 

 

 

 

 



SET  (based on MVP Lesson 6.11)  Topic: Mathematical modeling using sine and cosine functions  

Many real-life situations such as sound waves, weather patterns, and electrical currents can be modeled by sine and 

cosine functions.  The table below shows the depth of water (in feet) at the end of a wharf as it varies with the tides at 

various times during the morning 

 
We can use a trigonometric function to model the data.   

Suppose you choose cosine.  𝒚 = 𝑨𝒄𝒐𝒔𝒃(𝒕 − 𝒄) + 𝒅, where y  

is depth at any time. 

The amplitude will be distance from the average of the  

highest and the lowest values (or the average depth, d). 

1.   Find the average depth, by using highest & lowest depths from 
the given chart to the nearest hundredth.  Then sketch the line that 

shows the average depth (this is the midline). 
 
 
 

 

2.   Find the amplitude based on the values in the given chart to 

the nearest hundredth.  𝐴 =
1

2
(ℎ𝑖𝑔ℎ − 𝑙𝑜𝑤). 

 
 
 

7.   A boat needs at least 10 feet of water to 
dock at the wharf.  During what interval of time 
in the afternoon can it safely dock (to the 
nearest hour)?  Show your work to solve the 
function (reference #5 from the in-class task for 
examples). 
 
 

3.   a)  Find the period.  𝑝 = 2|𝑙𝑜𝑤 𝑡𝑖𝑚𝑒 − ℎ𝑖𝑔ℎ 𝑡𝑖𝑚𝑒|.   
 
 
b)  Since a normal period for sine is 2π, we will need to find 

“radians per hour” by using  
2𝜋

𝑝
, so 𝑏 =

2𝜋

𝑝
.  (Use the b you 

calculated, divide and turn it into a decimal to the nearest 
hundredth.)  
 
 
 

4.   High tide occurred how many hours after midnight?  This is the 
displacement (also called the phase shift).  
 
 

5.   Now that you have your values for A, b, c, and d, you can put 
them into your equation.    𝑦 = 𝐴𝑐𝑜𝑠𝑏(𝑡 − 𝑐) + 𝑑    
 
 

6.   Use your model to calculate the depth to the nearest 
hundredth: 
a) at 9 A.M.  
 
 
b) and at 3 P.M  
 
 



RANDOM REVIEW (based on MVP Lesson 6.11) 

Topic: Using the calculator to find angles of rotation  

Use your calculator and what you know about where sine and cosine are positive and negative 

in the unit circle to find the two angles that are solutions to the equation.                               

Make sure 𝜽 is always 𝟎 ≤ 𝜽 ≤ 𝟐𝝅.  Round your answers to 4 decimals.  (Your calculator 

should be set in radians.)  

You will notice that your calculator will sometimes give you a negative angle.  That is because 

the calculator is programmed to restrict the angle of rotation so that the inverse of the 

function is also a function.  Since the requested answers have been restricted to positive 

rotations, if the calculator gives you a negative angle of rotation, you will need to figure out 

the positive coterminal angle for the angle that your calculator has given you.  

 

Use your knowledge of how to solve equations in order to solve the following problems that 

are all based on number 16 from above.  Show your steps! 

    20.  12𝑐𝑜𝑠𝜃 = 11         21.  𝑐𝑜𝑠𝜃 +
1

12
= 1   22. 12𝑐𝑜𝑠𝜃 − 1 = 10 

 

 

 

 

 

 

 



Honors Math 3  

Answer Key 
 
Perhaps you have built an elaborate sand castle at the       beach       only to have it get swept away by the incoming tide.  

Spring break is next week and you are planning another trip to the      beach     .  This time you decide to pay attention to 

the tides so that you can keep track of how much time you have to build and admire your sand castle.    

You have a friend who is in calculus who will be going on spring break with you.  You give your friend some data from 

the almanac about       high tides      along the ocean, as well as a contour map of the beach you intend to visit, and ask 

her to come up with an      equation      for the water level on the beach on the day of your trip.  According to your 

friend’s analysis, the water level on the beach will fit this equation:    

 
 



 



SET (based on MVP Lesson 6.11)  Topic: Mathematical modeling using sine and cosine functions  

Many real-life situations such as sound waves, weather patterns, and electrical currents can be modeled by sine and 

cosine functions.  The table below shows the depth of water (in feet) at the end of a wharf as it varies with the tides at 

various times during the morning 

 
 We can use a trigonometric function to model the data.   

Suppose you choose cosine.  𝒚 = 𝑨𝒄𝒐𝒔𝒃(𝒕 − 𝒄) + 𝒅, where y  

is depth at any time. 

The amplitude will be distance from the average of the  

highest and the lowest values (or the average depth, d). 

1.   Find the average depth, by using highest & lowest depths from 
the given chart to the nearest hundredth.  Then sketch the line that 

shows the average depth (this is the midline). 

Use the table given at the top of page.  

          
(ℎ𝑖𝑔ℎ+𝑙𝑜𝑤)

2
=

14.08+5.76

2
= 𝟗. 𝟗𝟐 𝒇𝒆𝒆𝒕   

Then, draw a horizontal line at y = 9.92 feet on the graph. 

 

2.   Find the amplitude based on the values in the given chart to 

the nearest hundredth.  𝐴 =
1

2
(ℎ𝑖𝑔ℎ − 𝑙𝑜𝑤) = 4.16 feet 

 

7.   A boat needs at least 10 feet of water to dock 
at the wharf.  During what interval of time in the 
afternoon can it safely dock (to the nearest 
hour)?  Show your work to solve the function 
(reference #5 from the in-class task for 
examples). 

                     

3.   a)  Find the period.  𝑝 = 2|𝑙𝑜𝑤 𝑡𝑖𝑚𝑒 − ℎ𝑖𝑔ℎ 𝑡𝑖𝑚𝑒|.   

       period of 12 hours first (using the given formula for p).   
 
b)  Since a normal period for sine is 2π, we will need to find 

“radians per hour” by using  
2𝜋

𝑝
, so 𝑏 =

2𝜋

𝑝
.  (Use the b you 

calculated, divide and turn it into a decimal to the nearest 
hundredth.)  

Plug into 𝑏 =
2𝜋

𝑝𝑒𝑟𝑖𝑜𝑑
=

2𝜋

12
=

𝜋

6
= 

 𝟎. 𝟓𝟐 𝒓𝒂𝒅𝒊𝒂𝒏𝒔 𝒑𝒆𝒓 𝒉𝒐𝒖𝒓 
 

4.   High tide occurred how many hours after midnight?  This is 
the displacement (also called the phase shift).  

At 4am, which is 4 hours after midnight. 
 

5.   Now that you have your values for A, b, c, and d, you can put 
them into your equation.    𝑦 = 𝐴𝑐𝑜𝑠𝑏(𝑡 − 𝑐) + 𝑑    

𝒚 = 𝟒. 𝟏𝟔 𝐜𝐨𝐬(𝟎. 𝟓𝟐(𝒕 − 𝟒)) + 𝟗. 𝟗𝟐  
 

6.   Use your model to calculate the depth to the nearest 
hundredth: 

a) at 9 A.M.     Plug in 9:   𝑓(9) = 𝟔. 𝟑𝟔 𝒇𝒆𝒆𝒕    
 

b) and at 3 P.M   Plug in 15 for 3pm (since 3pm is 15 hours 
after midnight):  𝑓(15) = 𝟏𝟑. 𝟒𝟒 𝒇𝒆𝒆𝒕 
 



 

 

RANDOM REVIEW  
*Must Draw Diagrams 

 

Diagram for #12 & 13: 

 
12) 0.9273 and 2.2143 

13) 0.2898 and 2.8518 

 

Diagram for #14 & 15: 

 
14) 3.2418 and 6.1830 

15) 4.3321 and 5.0926 

 

Diagram for #16 & 17: 

 
16) 0.4111 and 5.8718 

17) 1.4595 and 4.8237 

 

Diagram for #18 & 19: 

 
18) 2.6362 and 3.6470  

19) 1.9823 and 4.3009 

 
 

20 – 22) All the same as #16;   

                0.4111 and 5.8718 


