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Graphing Trig Functions Part 1
Feb 16th

Graphs of the Trigonometric Functions Part I:
10.5: 1-9, 13-22, 25, 26

For exercises 1–9, graph one cycle of the given function. State the period, amplitude, phase shift and
vertical shift of the function.

1 y = 3sin(x)

Before we begin let’s first describe what we’ll be working with.

f (x) = a · sin(bx + c) + d

a = amplitude
b = period (default being 2π)

c = phase shift
d = vertical shift

From here we can start to examine exactly what is going on. What we can see is that only the a is here to
transform our sine function. So, this guy affects the amplitude. It’s a simple vertical stretch by 3, meaning
our new maximum and minimum is 3 and -3 respectively.

As that is all that is changed the period, phase shift and vertical shift are all unaffected.

y = 3sin(x)
Period : 2π
Amplitude : 3
Phase Shift : 0
Vertical Shift : 0
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2 y = sin(3x)

Solution: The three before the x here indicates that we will have a change in period. What we can do to
solve for the new period is set 3x = 2π and solve. What we should see is a smaller period, which implies
that the graph will be completing cycles ”faster” than the default sine graph.

3x = 2π

x =
2π

3

We can safely say that everything else is unaffected so amplitude, phase shift and vertical shift are all
the same as normal.

y = 3sin(x)

Period : 2π
3

Amplitude : 1

Phase Shift : 0

Vertical Shift : 0
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3 y = −2 · cos(x)

Solution: As we know from problem one the -2 in the a spot will be affecting our amplitude. The negative
value indicates that our function will be flipped and stretched by 2. This makes sense when you think about
a negative angle θ. With −θ we would be going around the circle backwards. So when cosine would be
negative and positive will be flipped. Anyway, from this alone we can say that the amplitude will be -2
and the rest will be the same.

y = −2 · cos(x)

Period : 2π

Amplitude : -2

Phase Shift : 0

Vertical Shift : 0
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4 y = cos(x− π
2 )

Solution: So we have our first phase shift here. All this means is that the graph will be identical to the
normal cosine graph aside from one difference. That difference is that it will be shifted to the right by π

2 .
Why to the right? If we remember from algebra, the horizontal shifts are flipped from where you would
think they would go. Negative values indicate a shift to the right and positive values indicate a shift to the
left.

y = cos(x− π
2 )

Period : 2π

Amplitude : 1

Phase Shift : π
2

Vertical Shift : 0
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5 y = −sin(x + π
3 )

Solution: Now things get slightly more interesting. This will be both a flip due to the negative sine and a
shift to the left by π

3 . Period, amplitude and vertical shift will all be their default values here.

y = −sin(x + π
3 )

Period : 2π

Amplitude : 1

Phase Shift : −π
3

Vertical Shift : 0
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6 y = sin(2x− π)

Solution: You know the drill by now. We need to solve for our new period first.

2x = 2π

x = π

From here it’s simple, the graph will also be shifted to the right by π. Easy stuff. Actually, that’s not
true! shifts in trig graphs like these need an extra step when we have more going on. To solve for our phase
shift we will use the formula bx− c = 0. Our b is 2 and our c is π.

2x− π = 0

2x = π

x =
π

2

y = sin(2x− π)

Period : π

Amplitude : 1

Phase Shift : π
2

Vertical Shift : 0

0.5π 1π 1.5π 2π

−1

−0.5

0.5

1
sin(x)

sin(2x− π)

�

6



7 y = − 1
3 cos( 1

2 x + π
3 )

Solution: Now we get to combine everything aside from the vertical shift together! First, the period.

1
2

x = 2π

x = 4π

Next, let’s look at our amplitude. Amplitude is just the absolute value of a. Our a in this case being − 1
3 .

The absolute value of which being 1
3 .

After that we need to check out our phase shift using the same formula as last time!

bx− c = 0

1
2

x− π

3
= 0
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x =
π

3
· 2
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x =
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3

y = − 1
3 cos( 1

2 x + π
3 )

Period : 4π

Amplitude : 1
3

Phase Shift : 2π
3

Vertical Shift : 0
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8 y = cos(3x− 2π) + 4

Solution: The only new thing here is the vertical shift at the end, and we’ll get there. For now we’ll use the
same logic as the previous problems. First we solve for the period.

3x = 2π

x =
2π

3

After that we need to check out our phase shift using the same formula as last time!

bx− c = 0

3x− 2π = 0

3x = 2π

x =
2π

3

Vertical shift is easy, it’s just d which in this case is positive 4. If you’re wondering about the amplitude,
it will be the same.
y = cos(3x− 2π) + 4

Period : 2π
3

Amplitude : 1

Phase Shift : 2π
3

Vertical Shift : 4
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9 y = sin(−x− π
4 )− 2

Solution: The period will be the same. Even though it’s negative sine is symmetrical along the y axis so
this doesn’t actually change anything. So the period will be 2π.

After that we need to check out our phase shift. For this we can actually break out an identity. We know
that sin(−θ) = −sin(θ). We can use this to help us out.

bx− c = 0

x− π

4
= 0

x =
π

4

Vertical shift will be -2. This means the graph will be shifted down by 2.
y = sin(−x− π

4 )− 2

Period : 2π

Amplitude : 1

Phase Shift : −π
4

Vertical Shift : -2
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For exercises 13–22, graph one cycle of the given function. State the period of the function.

13 y = tan(x− π
3 )

Solution: So, it is important to note that the default period of the tangent is 1π. As this problem does not
have anything that would change the period, that is still the case for this function.
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16 y = sec(x− π
2 )

Solution: So, it is important to note that the default period of secant is the same as cosine, 2π. As this
problem does not have anything that would change the period, that is still the case for this function.
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17 y = −csc(x + π
2 )

Solution: So, it is important to note that the default period of cosecant is the same as sine, 2π. As this
problem does not have anything that would change the period, that is still the case for this function.
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22 y = cot(x + π
6 )

Solution: Cotangent has the same period as tangent. As with other problems there is nothing in this func-
tion that would change it. So the period of this function is π.
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25 Show that the function f (x) =
√

2 sin(x) +
√

2 cos(x) + 1 is a sinusoid by rewriting it in the forms
C(x) = A cos(ωx + φ) + B and S(x) = A sin(ωx + φ) + B for ω > 0 and 0 ≤ φ < 2π.

Solution: This makes absolutely zero sense to me and the book is far too dense for me to understand it. So
I’ll do what couple steps I can.

√
2 sin(x) +

√
2 cos(x) + 1 = A sin(ωx) cos(φ)− cos(ωx) sin(φ) + B

I’m going to assume that ω here is 1 as is B. I THINK A =
√

2 but I’ll get to that in a second.
√

2 sin(x) +
√

2 cos(x) + 1 = A sin(1x) cos(φ) + cos(1x) sin(φ) + 1

From here based on the book I think I need to use the pythagorean identity? We can assume that
A cos(φ) =

√
2 same with sine. So.

(
√

2)2 + (
√

2)2 = A2

4 = A2

A = 2

So at this point I have the following thing going on here.
√

2 sin(x) +
√

2 cos(x) + 1 = 2 sin(1x)cos(φ) + 2 cos(1x)sin(φ) + 1

What this means is as good a guess as any. I really do not understand where to go from here or if I’m
even following along correctly. Figured I would give it a shot at least though. �
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