
Models of Motion – Fall, 2014-15 
    
Lab 5: Dig into Trig 
 
Goals: Get some practice with concepts discussed in Strang 1.4, 1.5 
 
 
Groups: You should work at your own computer and complete the exercises on your own. Consultation with neighbors is allowed and encouraged 
though your individual learning is important.   
 
Part 0. Lab Notebook 
o Standard Lab Notebook guidelines (see previous lab handouts) 
o Update Table of Contents 
o Use your judgment about what graphs and notes to include. Required graphs and responses indicated by a *. 
 
Part 1. Strang 1.4 Circular Motion 
1. This repeats the end of Lab 3. If you’ve done this before, repeat only if it is helpful to you. 
2. The following offers you a visualization for what Strang discusses at the beginning of Section 1.4 Circular Motion. 

Launch this Desmos graph https://www.desmos.com/calculator/8rwu5q9zbv and follow the instructions. 
 
Part 2. Graphing Trig Functions 
1. This reinforces material from calculus lecture on Mon. Oct. 13. If you are very comfortable with graphs of trig 

functions, skim through this section. If you are new to graphs of trig functions, spend as much time as needed. 
2. Launch a new Desmos window. Input y = sin(x) (we could just as easily input y = sin(theta), and Desmos would 

change theta to θ – try it and see!) 
3. Notice that the pattern repeats itself. At what approximate values of x does the sin(x) function repeat? This repeat 

is called the period of the function.  
4. Learn how to convert your horizontal axis labels in Desmos to multiples of π by going to the Knowledge Base (use 

the ?) and typing in Pi labels in the search box. Note that typing in pi turns automatically to π. 
5. Find an exact value for the period of sin(x).  
6. Examine your sin function, and propose a range and domain for sin(x). 
7. *Summarize the period, range, and domain of sin(x).  
8. *Repeat for cos(x) and summarize its period, range, and domain. 
9. *Repeat for tan(x) and summarize its period, range, and domain. Also write down the definition of tan(x) in terms 

of any of sin(x) and cos(x). Use the definition to make sure you understand the shape of this graph. 
10. *Repeat for csc(x).  
11. *Repeat for sec(x). 
12. *Repeat for cot(x). 
 
Part 3. Transforming the Trig Functions 
1. Hide your previous graphs. 
2. Input y = A sin(Bx + C) + D. Turn on all sliders. Set A and B to 1 and C and D to 0. Make sure your horizontal axis 

is labeled with multiple of π as before. 
3. *See what happens to the graph when you set A to 2, 3, 4, 1/2, 1/3, 1/4, one at a time. Summarize, and be as 

quantitative as possible in your summary. 
4. *Reset A to 1. See what happens to the graph when you set B to 2, 3, 4, 1/2, 1/3, 1/4, one at a time. Summarize, 

and be as quantitative as possible in your summary. 
5. Reset B to 1. See what effect changing C and D have on the graph. 
6. *Predict (don’t use Desmos yet!) what the graphs of cos(3x), cos(2πx), and 2π cos(x) would look like, and 

determine the period. Check your guess (for cos(2πx) you might find it useful to change the horizontal axis labels 
back to multiples of 1). Hide your previous graphs. 

7. *Compare the graphs of y = sin(x), y = sin(–x), y = –sin(x), and y = –sin(–x). Compare the graphs of y = cos(x),     
y = cos(–x), y = –cos(x), and y = –cos(–x). Summarize your observations. Hide your graphs.  

8. Compare the graphs of sin(x) and cos(π/2 – x). Compare the graphs of cos(x) and sin(π/2 – x). Given this, what do 
you conclude about sin(x) and cos(π/2 – x)? About cos(x) and sin(π/2 – x)? Use the angle addition formulas (eqs 
(4) - (10) in Strang Chapter 1.5) to verify your conclusions from graphing. 

  

 

https://www.desmos.com/calculator/8rwu5q9zbv


 
Part 4. From Trig Functions to Motion 
1. Hide your previous graphs. 
2. Graph sin(x) and cos(x) on the same axes. 
3. On separate lines, input the ordered pairs (a, cos(a)) and (a, sin(a)), and turn on the slider. Slide the slider 

around, and note that you map out the cos(x) curve and sin(x) curve. 
4. If you produce the ordered pair (cos(a), sin(a)), you are making the point x = cos(a) and y = sin(a). Slide the slider 

around and make sense of what you observe. Hide your graphs and points. 
5. Graph 3 cos(4x) and 3 sin(4x) on the same axes. Create the ordered pairs (a, 3 cos(4a)) and (a, 3 sin(4a)). 

Create the ordered pair (3 cos(4x), 3 sin(4x)) which makes the point x = 3 cos(4a) and y = 3 sin(4a). Slide the 
slider around and make sense of what you observe. Hide your graphs and points. 

6. Repeat using 0 and 2 sin(x + π/4). What is different if you change π/4 to π/3? π/6? 
7. Repeat using cos(x) and cos(x). 
 
Part 5. Solving Equations with Trig Functions. 
1. We often solve equations using algebra. Another way to solve equations is graphically. This is often a useful way 

into to solving equations involving trig functions (and sometime the only way). 
2. Here’s an example. To solve –5t2 + 20t + 10 = 15, you could use the quadratic formula to solve it algebraically. 

Or, you could plot y = –5x^2 + 20x + 10 and y = 15 and look for the intersection points, if any. Try it and see. 
3. To solve cos θ = sec θ, plot y = cos x and y = sec x. Find the intersection points, if any. Those are your solutions. 
4. To solve sin θ = 1, plot y = sin x and y = 1. Find the intersection points, if any. Those are your solutions. 
5. Find any values of θ that satisfy sec2θ + csc2θ = 1. 
  
 
  
 


