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Graphs and Equations

A graph which consists of a repeated pattern is described as periodic.

y = sin x° y = cos x° y = tan x°
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Amplitude = 1 Amplitude = 1 Amplitude cannot be measured

YA . '
<— Period —>:

The horizontal extent of the basic pattern is called the period.
Half of the vertical extent is called the amplitude.

For y = a sin bx° and y = a cos bx°
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For y = a tan bx°
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Example 1
Sketch the graph of the function y = 3sin 2x° + 1.

Solution
Start with the graph of y = sin x°.
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Example 2
The diagram shows part of the graph ylr

y = a cos 2x°. ' 3 y = a cos 2x
(a) State the value of a.

(b) Write the equation of the related graph. \ /\ /

Solution = R ,3,—60 *

(a) The amplitude is 3, soa = 3.

(b) Since the related graph is 4 units below =31 !

y = 3 cos 2x°, its equation is
y =3 cos 2x° — 4.

\. ,/related graph

Example 3

The diagram shows part of the graph
ofy=acos(x — b)° + c.

Find the values of a, b and c.

Solution

Period = 360° 5 210 /
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Horizontal shift = 30 to the right
Vertical shift = 1 up
The graph has equation y = 4 cos (x — 30)° + 1.
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Example 4
Find the coordinates of the maximum turning point

of the graph of y = 3 sin (x + %) for 0 = x < 2.

Solution

Since—1<sinx<1then—3$3sin<x+£)<3 YA
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The maximum value of the function is 3, when

3sin(x+§)=
sm(x+§)=1 ©

The maximum turning point is at (%, 3 )

Example 5
Solve 4 cos’x — 1 =0 for 0 < x < 2.

Solution

4co’x—1=0

4cos’x =1

coszx—4

cosx=i%
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When cos x = E,x——g—or—g—
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Example 6

The graph shows the depth, d metres, of water in yA
a harbour 7 hours after midnight. The depth of
water can be modelled by the function 44

d(t) = 2 cos 307° + 2. A boat anchored in the
harbour has a draught of 3 metres. Between

which hours will it be grounded?
d(t) = 2cos 30¢° + 2

Solution

The boat will float if d(r) > 3

so 2cos30t°+2>3

cos 30r° > 1

When cos 30¢° = 3 then 30t = 60 or 300
t=2or10

The boat will be grounded between 0200 hours and 1000 hours.
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