
Graphs of sinx and cosx

One cycle of the graph of sinx, for values of x between 0◦ and 360◦, is given below.
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It is this same shape that one gets between 360◦ and 720◦ and between −360◦ and 0◦, (see the graph
below).

In general, we get the same shape between any two consecutive multiples of 360◦. For this reason, we say
that sinx is periodic with period 360◦.

Another point to note is that the values of sinx lie between −1 and 1. More precisely, its graph is between
the two horizontal lines y = 1 and the line y = −1. For this reason, we say that sinx has amplitude 1.
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One cycle of the graph of cosx between 0◦ and 360· is given below.
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We also get this same shape between any two consecutive multiples of 360◦, therefore cosx is periodic
with period 360◦.

Its graph is between the horizontal lines y − 1 and y = −1, therefore it too has amplitude 1.
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Magnifying the graphs of sinx and cosx

For an example, consider the graph of 2 sinx. We get it by simply doubling the values of sinx. The result
is a graph with amplitude 2 drawn below on the same axes as the graph of sinx.
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In general, if b is a positive number then the graph of b sinx will have the familiar shape of a sine function
but with amplitude b. A similar statement with sine replaced by cosine is also true. In the figure below, the
graph of 1.8 cosx is drawn on the same axes as the graph of cosx.
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Translating the graphs of sinx and cosx horizontally

Say you are asked to sketch one cycle of the graph of cos (x− 60◦). You simply take a cycle of cosx and
slide it, (i.e. translate it), to the right through 60 degrees. The result is drawn below on the same axes as
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one cycle of cosx, (shown dotted). We say that the graph of cosx is shifted through 60◦ to the right. The
angle 60◦ is called the horizontal shift of the cosx graph.

Graphs of cosx, (dotted), and cos (x− 60◦)

Here is a way to justify the above procedure: Take the largest value 1 of the cosine function. You get is
when the angle is 0◦ or 360◦, (assuming you are restricting yourself to one cycle of cosx). It follows that
cos(x − 60◦) has value 1 when the angle x − 60◦ is 0◦ or 360◦. In other words, cos (x− 30◦) = 1 when
x − 60◦ = 0, which implies that x = 60◦ or when x − 60 = 360◦, which implies that x = 420◦ as shown on
the above graph. A similar argument leads to the conclusion that cos (x− 60◦) has value −1 when x is equal
to 180◦ + 60◦ = 240◦. In general, cos (x− 60◦) has the same value as cosx but 60◦ "ahead", therefore the
graph of cos(x− 60◦) is obtained by shifting the graph of cosx to the right through 60◦.
On the other hand, the graph of cos (x+ 60◦) is obtained by simply shifting the graph of cosx to the

left, (NOT to the right), through 60◦.

Graphs of cosx, (dotted), and cos (x+ 60◦)

In general, if b is a positive number then the graph of cos (x− b) is obtained by shifting the graph of
cosx through b degrees to the right. On the other hand the graph of cos (x+ b) is obtained by shifting the
graph of cosx through b degrees to the left.
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Changing the Period of sinx and cosx

We change the period of sinx or cosx when we multiply the variable x by a constant. For an example,
consider the function sin 32x. We note that

3
2x is zero when x = 0

◦ and it is 360 when

x =
360
3
2

= 360× 2
3
= 240◦.

It follows that one cycle of sin 32x is between 0 and 240 degrees, suggesting that its period is 240
◦. This is

indeed the case as the graph below shows.

In general, the function sin bx has period
360

b
. The same applies to cos bx.

A Combination of All Three

Consider sketching one cycle of the graph of 2 sin 34 (x− 40
◦). The first step is to deduce information about

it from its formula.
It has (i) amplitude 2, (ii) period 360 ÷

(
3
4

)
= 360 × 4

3
= 480 degrees and (iii) a horizontal shift of 40◦

to the right.
Now draw coordinate axes and introduce an interval from 0◦ to 480◦ on the horizontal axis, (because the

function has period 480◦). Divide the interval into four equal parts corresponding to angles 0◦, 120◦, 240◦,
360◦ and 480◦. The vertical axis should extend at least to 2 and −2 because the function has amplitude 2.
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Without the shift, you have the function 2 sin 34x whose graph is shown dotted in the figure below. The
graph of 2 sin 34 (x− 40

◦) is obtained by shifting the dotted graph through 40◦ to the right.

Exercise 1

1. Sketch, on the same axes, one cycle each for the graph of

(a) sinx and 2.5 sinx (b) cosx and 3 cosx (c) sinx and 3
4 sinx

(d) cosx and 4
5 cosx (e) sinx and sin (x− 30◦) (f) sinx and sin (x+ 40◦)

(g) cosx and cos (x+ 45◦) (h) cosx and cos (x− 28◦) (i) sinx and sin (x+ 54◦)

2. Determine the period of the given function then sketch one cycle of its graph:

(a) sin 3x (b) cos 23x (c) sin 34x (d) cos 53x

(e) sin 35x (f) sin 43x (g) cos 56x (h) cos 45x

3. Give the period and amplitude of f(x) = 2 sin 3x2 then sketch one cycle of its graph on the given axes.

| | | ||
_
_
_
_

_
_
_
_

4. Determine the period, amplitude and shift of the given function then sketch one cycle of its graph:

(a) 2 sin 3 (x− 10◦) (b) 3 cos 23 (x+ 45
◦) (c) 4

3 sin
3
2 (x− 20

◦)

(d) 3.5 cos 45 (x+ 15
◦) (e) 1.8 cos 35 (x− 50

◦) (f) 2.5 sin 34 (x+ 48
◦)

(g) 3
4 sin 2 (x+ 25

◦) (h) 2
3 sin

3
2 (x− 35

◦) (i) 3
5 cos

3
5 (x+ 90

◦)
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