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Adding Trig Functions
One thing that we have not talked in very much depth about is what
happens when two or more sinusoidal functions are combined with each
other. This is a very important idea in physics and music. The sounds you hear are a combination of many
different sine wave vibrations in your ear drums, all with different periods and amplitudes.

1. Try plotting f(t) = cos(t) + cos(t - π / 2) on your calculator. Use the ZoomStat zoom. Of course, to
plot this you want to enter it into Y1, and use X instead of t. Also, make sure you are in radian mode.
What does its graph look like?

2. Plot the following functions, and record the phase shift of the resulting sinusoid, or explain why you
can't find the phase shift.

f(t) = cos(t) + cos(t - π / 3)

f(t) = cos(t) + cos(t - π)

f(t) = cos(t) + cos(t)

f(t) = cos(t - π / 3) + cos(t - 2π / 3)

f(t) = cos(t - π / 4) + cos(t - 3π / 4)

3. Can you come up with a rule for what the phase shift of a combination like this should be, based on
the phase shifts of the two functions you added together?

4. Can you come up with a rule for what the amplitude of a sum of two different-phased cosine
functions is, given the phases of each?
(Hint: You know that at the start of a cycle, the point given by the phase shift, the function is at the
top)

5. Write the rule for what the resulting cosine function is when the two functions below are added
together.



6. We get somewhat more interesting results when we add together trig functions with different periods.
Plot on your calculator the sum function f(t) = cos(3t) + cos(2t). Is it periodic? That is, does the same
pattern repeat over and over as t increases?

7. For the following functions, find the period of each of the components, then plot their sum and find
the period of the result. I would suggest a viewing window going from -2 to 2 in the vertical direction,
and from 0 to 9.4 in the horizontal, with both scales being 1.

First function Second Function Sum function
cos(2πt/3) cos(2πt/2)  
cos(2πt/2) cos(2πt)  
cos(2πt/5) cos(2πt)  
cos(2πt/5) cos(2πt/2)  

8. What seems to be the rule for what the period of the sum function is? You might be able to work this
out by just plotting where the peaks of cycles for each function are, and looking to see where two
peaks next match up after the y axis.

9. Is there a rule for whether the middle of a period of one of these sum functions is zero or -2? Can it
have any other value?

10. What would happen if I tried to plot f(t) = cos(t) + cos((√2)t)? Is it periodic? Does the value of the
function ever get all the way back to 2?

Homework:

1. What is the period of f(t) = cos(2πt/4) + cos(2πt/5)?
2. What is the period of f(t) = cos(2πt/7) + cos(2πt/2)?
3. Rewrite f(t) = f(t) = cos(t - π / 4) + cos(t - 3π / 4) as a single cosine function with a phase and

amplitude.
4. Rewrite f(t) = f(t) = cos(t + π / 3) + cos(t - π) as a single cosine function with a phase and amplitude.


