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Trig Solutions Review
We started out this chapter learning how to solve any trigonometric
equation graphically, by plotting both sides of the equation and using the
calculator's intersect feature to find the X coordinates of intersection. This is the same procedure that
we used with other equations. However, trig equations have the added complication that there may be
infinitely many solutions, repeating periodically. The graph below shows the solution to the equation
sin(x) = 2cos(2x):

Here, the two solutions that I have circled, x = .64 and x = 6.92, are both in the same position in their cycle.
They differ by 6.28, or 2π. So, they are part of a whole family of solutions, x = .64 + 2πk. Here, the "+2πk"
means that, starting with x = .64, I can add or subtract 2π any number of times and still have a solution.

1. a) What other x value in the above example is also part of the family x = .64 + 2πk?

b) What are the other three families of solutions? (In the form x = t + 2πk)

2. By solving graphically, give all solutions to the equation cos(2x) + 2sin(2x) = 1.
Hint: Notice that the period is not 2π.



Next, we learned a useful tool for solving trig equations: the inverse trig functions. When you see
something like sin-1(.5), it just means, "What angle has a sine of .5?" In this case, the answer is π/6 + 2πk,
or 5π/6 + 2πk. When coming up with your answers to a function like this, it is useful to remember that,
since cosine is the x coordinate, the angle -t has the same cosine (x coordinate) as t; in contrast, the angle π -
t has the same sine (y coordinate) as t.

Also remember that if I see something like csc-1(2) ("What angle has a cosecant of 2?") the angle I am
looking for has a sine of .5, since sine is the reciprocal of csc. So, csc-1(2) = sin-1(.5) = π/6 + 2πk, 5π/6 +
2πk.

sin-1 and cos-1 will always have two families of solutions, unless their argument is 1 or -1 (where they have
one solution) or outside of ths range (where they have no solutions). tan-1 will always have one family of
solutions, t + πk, since its period is π.

3. cos-1(-.5) = 

4. tan-1(1) = 

5. sec-1(√2/2) = 



We next learned how to use the inverse trig functions to solve equations. If I have an equation like sin(x) =
.5, and I want to solve for x, I can take sin-1 of both sides, peeling away the sin() from the x and leaving me
with x = sin-1(.5) = π/6 + 2πk, 5π/6 + 2πk.

In general, the procedure for solving a trig equation is:

Get whichever trig function contains the x alone on one side.
Take that inverse trig function of both sides.
Do any remaining steps to solve for x.

So, for example:

20 = 20sin(πx / 30) + 10
10 = 20sin(πx/30)
.5 = sin(πx/30)
sin-1(.5) = πx/30
π/6 + 2πk = πx/30     OR     5π/6 + 2πk = πx/30
5 + 60k = x     OR     25 + 60k = x

6. Solve for x:

7. Solve for x:

8. Solve for x:



In the last part of the chapter, we learned how to write equations that model the motion of some object, and
use these equations to find useful information about that object. To figure out the equation, we use the
techniques we learned in the last chapter.

For example, suppose that I am riding on a Ferris wheel which has a diameter of 30 ft, and is 5 ft above the
ground. So, my height (y) oscillates between 5 ft, at the bottom, and 35 ft, at the top. One cycle takes 20
seconds. If I start at the bottom, I can write an equation for y as a function of the time t in seconds:

Here, the vertical shift is 20, because my oscillation is centered around that height. My amplitude is 15, the
amount up and down that I go. I start out at the bottom, so I use a cosine function and make the amplitude
negative. To find my b, I solve (b)(Period) = 2π => 20b = 2π => b = π/10.

Once I have this equation, I can use it to solve other problems. For example, if I ask "When is my height
greater than 30 m?" this involves solving for the t values where y is 30, using the techniques you learned
before.

9. A mass on a spring is oscillating between y = 10 cm and y = 90 cm, with a period of 4 s. It starts at
the top (y = 90 cm).

a) What is the vertical shift? Remember, this is the y coordinate that the oscillation is centered
around.

b) What is the amplitude?

c) What is the b?

d) What is the equation for y(t)?

e) At what times does the mass pass the 70 cm mark?

f) For how long a time, in each cycle, is it above this mark?


