6.3 – Interpreting Sinusoidal Functions
Example 1:

Mr. Walker is riding his bike.  A pebble is stuck in his tire.  The graph below shows the height of the pebble above the ground in terms of time in seconds.
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What information can you gather from the graph?

· At time 0 the graph is at the peak, therefore the pebble was initially at its highest height of 80 cm.
· The wheel’s diameter is 80cm  (since the peak is 80 and the trough is 0) 

· The radius of the wheel must be 40 cm

· The bike wheel completes 3 revolutions in 1 second.  Therefore it takes 1 ÷ 3 = 0.333 seconds to complete one revolution.

· Therefore the period of the bike is 0.333 seconds

· The axis of the equation is y= (0+80)/2.  Therefore the axel of the wheel must be 40cm above the ground.
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· The circumference of the tire is C=2πr or C=πd.  Therefore the circumference is  C=2π(40) =251.2cm

· The speed of the tire is v=d/t.  The distance of one revolution is the circumference and the time of one revolution is the period, so v=C/period = 251.2/0.333 = 753.6 cm/second

Now you try:
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hat information about the bikes can you gather from
the graphs of these functions?





Bike A

· At time 0 the graph is at the _______, therefore the pebble was initially at its ________height of ____ cm.

· The wheel’s diameter is _______  (since the peak is ___ and the trough is ____) 

· The radius of the wheel must be ___cm

· The bike wheel completes ____ revolutions in ____ second.  Therefore it takes _____________ seconds to complete one revolution.

· Therefore the period of the bike is _______ seconds

· The equation of the axis is ___________.  Therefore the axel of the wheel must be _________ above the ground.
· The circumference of the tire is C=2πr or C=πd.  Therefore the circumference is  C=______________________
· The speed of the tire is v=d/t.  The distance of one revolution is the circumference and the time of one revolution is the period, so v=C/period = ___________________________________
Bike B

· At time 0 the graph is at the _______, therefore the pebble was initially at its ________height of ____ cm.

· The wheel’s diameter is _______  (since the peak is ___ and the trough is ____) 

· The radius of the wheel must be ___cm

· The bike wheel completes ____ revolutions in ____ second.  Therefore it takes _____________ seconds to complete one revolution.

· Therefore the period of the bike is _______ seconds

· The equation of the axis is ___________.  Therefore the axel of the wheel must be _________ above the ground.
· The circumference of the tire is C=2πr or C=πd.  Therefore the circumference is  C=______________________

· The speed of the tire is v=d/t.  The distance of one revolution is the circumference and the time of one revolution is the period, so v=C/period = ___________________________________

Example 2:   The average monthly temperature, T(t), in degrees Celcius in Kingston, Ontario can be modeled by the function T(t) = 14.2sin(30(t-4.2)) + 5.9, where t represents the number of months.  For t=1, the month is January; for t=2, the month is February and so on.  Below is the graph that was made using fooplot.com
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a) What is the period? The peak first occurs at about 7.5 and the peak occurs next at about 19.5.   The period is the distance between the peaks. Period = 19.5 – 7.5 = 12
b) What does the period represent?  The period makes sense at 12 months since in a year there are 12 months and we would expect temperature to have a yearly cycle.
c) What is the average temperature range in Kingston?  The average high temperature appears to be about 20 and the lowest temperature appears to be -8.5. 
d) What is the mean temperature in Kingston?  The mean seems to be 5.9 since  this is the centre of the graph where we would draw the axis of the function.
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This makes sense since the axis of the regular since curve is y=0 but this curve has been translated up 5.9 units (as you can see by the “c”)

e) Calculate T(30), and explain what it represents in terms of the situation.
T(30) 
=14.2sin(30(30-4.2)) + 5.9



=14.2sin(30(25.8)) + 5.9


= 14.2sin(774) + 5.9

          
= 14.2 (0.809016994) + 5.9
=17.38    In the 30th month the average monthly temperature is 17.4 degrees.
Now you try:  The function j(t) = 4.1sin(64.7t) + 5.8, where t is time in years since May 1992 and j(t) is the number of applications for jobs each week(in hundreds), models demand for employment in Ottawa.

The graph below is the function graphed using fooplot.com.
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a) How long is the employment cycle?  
b) Explain how you know this.
c) What is the minimum number of application per week in the city?
d) Calculate j(10) and explain what it represents in terms of the situation.
Check your solutions on page 369 in your text.

Homework:

Pg 370 #1,2,3,4,5,6,7,13

