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Homework

Contents with suggested problems from the Nelson Textbook. You are welcome to ask
for help, from myself or your peers, with any of the following problems.

Section 6.2 — Page 330
#1,5,7,8,9

Section 6.3 — Page 339
#1,3,4,6,9

Section 6.4 — Page 348
#3ac, 4, 6, 7a-f (specify info for each graph)

WS — Page 365

#oac, 8, 9cf (just graph yourself), 10

ection 6.6 — Page 373
#4ace, 5,7, 10, 13aef, 15
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6.2: Periodic Behaviour

Learning Goal: We are learning to interpret and describe graphs that repeat at regular intervals.

A PERIODIC FUNCTION is unique in that it has a pattern in the y-values that repeats over time.
o There is a constant maximum height e~ PEAK
e There is a constant minimum height - TRou4 1
e You can imagine a center line that goes through the middle e— CENTRAL
e The graph repeats in cycles that are the same size ARLS

e.g. Consider the following pictures: Determine which are periodic.
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The Period of a periodic function is the amount of time that it takes one complete cycle to occur. This
is determined by looking at the x-values of the function. In other words, looking at th@

Determine the periods of the above periodic functions:
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Other Unique Properties mm—
a) Periodic functions have a Maximum value and a/Minimum value \ / \ oS

b) The Amplitude of a periodic function is half of the distance between a naximum value and
the minimum value:

Amplitude = hax—mm

¢) The-Central Axis ‘s half way between the maximum value and the minimum value.  The
max+ min

equation of The Central Axis is given by, y.= 5

Example 1

Determine the period, maximum, minimum, equation of the central axis, and amplitude of the function
shown.
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Example 2
The motion of an automated device for attaching bolts to a household appliance on an assembly line can
be modelled by the graph shown below.

_2Y What is the period of one complete cycle?

-b¥ What is the maximum distance between the device and the appliance?

_¢) How long does it take for the machine to complete five complete cycles?

& Determine the equation of the central axis

—2Y Determine the amplitude.

f) There are several parts to each complete cycle of the graph. Explain what each part could mean
in the context of “attaching the bolt”.
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e | can find the period, maximum, minimum, central axis, and amplitude of a perio ction OY

e | can determine IF a function is periodic FOS‘._F;),\ “%f’u/ douj, iEJ'OL’ _
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6.3 The Sine Function

Learning Goal: We are learning how to graph the sine function and continuing our investigation into
the properties of sinusoidal functions.

Sin, cos and tan can all be graphed! [ know! Crazy! But we will be focusing on only one of these
functions: sinx

To graph it, lets generate a table of values for some angles 0° < x < 360°

-f(K-)= Sin x

X
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& Y={() ¥P(x,Y)

sin0

sin 45

sin 90

sin 135

sin 180

Snrctcay) -1
sin270x= D

S315420-7

sin 360_{@
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Properties of the sine function:

Maximum: |

Equation of central axis:

Period: 360

Domain: S/')Ce_ P:}

Minimum: ~— |

= () Amplitude: \

Range: { f(b) gL \ - s f(‘)éﬁ

This is the “parent” sine function, and the properties associated with it. Since it meets all of the criteria
from yesterday’s lesson, it clearly models a sinusoidal function.
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But let’s deepen our understanding of the sine function. You already know that we use the sine ratio to
solve angles and side lengths in right angle triangles (SOHCAHTOA). But it actually connects to
circles too!

Let me illustrate, and this circle will also help explain the graph we got on the previous page.

The Unit Circle \
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We will be learning in a lesson or two, how to apply transformations to this function, just like we did to
quadratics earlier in the course!
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Example #1:
Sarah is sitting in an inner tube in a wave pool. The depth of the water below her in terms of time can

be represented by thef graph sl‘lown.‘ What is the period, central faxis, and amplitude of this graph? Can it
be modelled by the sine function...if we used some transformations...?

—_—

Sara’s Height above the Pool Bottom
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Lek- \7‘/\\/[5\\\/ pedios = 3 sec

E
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L)lé, fo abol wn be modelled %"H"e Sl'wé(&lolu
it Hransfrnakions Kee V.sk;jtkg} 2 wnfs U

Success Criteria
e [understand that graphs that are periodic have the same shape and characteristics as the sine
function

e [ can recognize the properties of the sine function

o Has an amplitude of 1

o Has aperiod of 360°

o Its central axisisy =0

o Domainis {x € R} and Rangeis{y e R| -1 <y <1}
e [ can recognize that the sine function passes through 5 key points
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6.4 Comparing Sinusoidal Functions

Learning Goal: We are learning to connect details of sinusoidal phenomena to their graphs.

You can learn a great deal about sinusoidal functions by studying their graphs. In this lesson, we will
deepen our understanding of the properties of sinusoidal functions by doing precisely that. We can
compare different sinusoidal functions by looking at their:

Period (study peak-peak or trough-trough)
Central Axis

Amplitude
Min/Max

Example #1: At an amusement park, a math teacher had different students ride two Ferris wheels.
Thomas rode on Ferris wheel A, and Ryan rode on Ferris wheel B. The teacher collected data and

produced two graphs. Co

N,
4

mpare the two graphs by studying the four properties above.
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Example 2: From the previous question, what is the circumference of each Ferris wheel, and what is the
. N — =
speed of each Ferris wheel?

[Vacew A WwHeEEL B [g:- Qﬂf:l

/a‘“é A= ~
C=2(314)(6) | C=2(3:1%X(3) Spueq = Distence

—
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" Sf‘—d = .E—-:— (_%/'8—“\
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Reflection Questions
How does changing the radius of the wheel affect th¢ sinusoidal graph?

This Jwaw He AmryTunE vhieh ohaw e Mox armdl Mmin,

How does changing the height of the axle of the wheel affect the sinusoidal graph?

Mhas OLmaa) fe CENTRAL Axie 1alich doz,a e max and wvin-

How does changing the speed of the wheel affect the sinusoidal graph?

This okmau, Lo Pemchm pele-

Success Criteria:
e [ can use a sinusoidal function to model or solve problems that involve circular or oscillating
(back and forth) motion at a constant speed
o I canrecognize that one cycle of motion equals one period of the sinusoidal function.
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6.5/6.6 Transformations of sin x

Learning Goal: We are learning how to sketch the graphs of sinusoidal functions using transformations.

The transformations of the sine function mimic the ones we learnt earlier in atics. The only
difference is that we call them by different letters! . Y= Sig
Vs oo So Ao RAT< S
General Form of the Sine Function: {7 x) = ‘clz’sin(x j@ fARENT dc' . a(x-mk
L T A ‘JLD
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Example #1: Determine the amplitudase shift, and equation of the central axis for:
,f(m) 2o Sm(x-d)+rc :

a)f(&):2sin(9+30°)+l b) g(6) = =3 sin( — 45°)+ 0
o c

Amtutupe = 2 AfLitone = 3
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Example #2: Sketch f(x)=sin(x) and g(x)=sin(2x) for 0°<x<360° on the same set of axes.

Identify which properties of the sine function change with the transformation.

Example #3: Explain what transformations were applied to f(x) = sin x (green curve) to create the

black curve, g(x). What is the new equation of g(x)? P ATTten
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Example #4: Sketch| f(6) = —3 sin(6 — 90) — 1_] State transformations, create tables, and state

domain and range of the funcfion.
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Success Criteria:
e [ can transform the graph of the sine function in three ways
o Vertical stretch (a)
o Horizontal shift (b) — the opposite occurs)
o A vertical shift (c)

e [ can identify transformations by studying the equation of a sinusoidal function

R = {{—(e)e@ ) —-C(—sjt(&)s \zj
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