
Math 121 (Lesieutre); §6.5: Other trig graphs; October 11, 2017

1. We’ve spent a couple days thinking about the graphs of sine and cosine. Now we’ll use
those to figure out the graphs of the other trig functions.

a) First, let’s graph f(x) = tan(x). Let’s start by writing tangent in terms of sine and cosine.
When is tangent undefined? How does this affect the graph?

Remember that tan x = sinx
cosx

. This is undefined whenever cosx is 0:
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b) Tangent has a period of π, so once we’ve graphed one period, we can just repeat it. Based
on the table of values below (from the book), try to sketch the graph.

Here’s the graph:

2. Next up: cotangent. Where is it undefined, and what happens near those undefined values?
Plot a few points, and see if you can sketch a plot.
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Here’s the official plot:

Notice that there are vertical asymptotes at 0, π, 2π etc. These are the values for which
sin(x) = 0 (remember that cotx = cosx

sinx
.

3. To graph cosecant, we’ll start with a graph of sinx. Write csc(x) in terms of sinx. Where
is cscx undefined? Use the graph of sinx to sketch cscx.
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4. Last but not least, let’s graph f(x) = sec(x). Cosine is graphed below; use this to sketch
a graph of sec(x).

Here’s the graph. Notice that there are asymptotes whenever cosx = 0, which is the same
places that tan(x) has asymptotes.
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5. Since tangent and cotangent have period π, for:

y = a tan(k(x− b)) +m y = a cot(k(x− b)) +m

a is the vertical stretch,
π

k
is the period, b is the horizontal shift, and m is the vertical shift.

Since secant and cosecant have period 2π, for:

y = a sec(k(x− b)) +m y = a csc(k(x− b)) +m

a is the vertical stretch,
2π

k
is the period, b is the horizontal shift, and m is the vertical shift.

6. Use this to sketch a graph of

y =
1

2
sec(π(x− 1)).

The period is π
π

= 1. When we shift to the right, the local minimum (in one of the parabola-
looking parts where it’s positive) is shifted to be at 1 instead of 0. Here’s the graph.

7. There was a challenge today: simplify sin t+ cos t.

Graphing it, here’s what you get:
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This looks like a regular old shifted/scaled cos graph, and indeed it is. The period is still
2π. The amplitude looks a little less than 1.5 – in fact, it’s

√
2. The phase shift is π/4 to

the right. So our formula is

sin t+ cos t =
√

2 cos
(
t− π

4

)
.
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