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3.6  Modeling with Trigonometric Functions
The depth of the water in a harbour fluctuates because of the tide and is 
modeled by the given equation, where d represents the depth of the water in 
metres and t represents the number of hours after midnight.  
(i.e.  t=0 means midnight, t=3 means 3 A.M. etc.)

a) Graph the relation over 24 hours.

1.

b)

c)

d) Surfing is allowed between 8 A.M. and 7 P.M., but only when the depth 
of water is 6 metres or more.  For how many hours each day is surfing 
allowed?  Explain.

Determine the maximum depth of the water.

Determine the value of d when t=3.  Explain what these values represent.
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The temperature of a solar-heated pool changes throughout a sunny day and is 
modeled by a trigonometric relation.  The temperature ranges from 23o C at 6 
A.M. to 29o C at 6 P.M.  Graph the relation for a 24 hour period starting at 
midnight (t=0) and determine the equation of a sine function for the given graph.

2.

The rodent population in a region varies approximately according to the 
equation r(t)=1200 +300sin(½πt), where t is the number of years since 1970 
and r is the number of rodents.

3.

a) Find the maximum and minimum number of rodents.

b) What is the period of the function?

c) How many rodents could be expected in 2010?
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A weight is supported by a spring.  The weight rests 50 cm above a tabletop.  
The weight is pulled down 25 cm and released at time t=0.  This creates a 
periodic up-and-down motion.  It takes 1.6 s for the weight to return to the 
low position each time.  Determine an equation for the sinusoidal function.

4.  
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A Ferris wheel has a radius of 6 m.  The centre of the wheel is 8 m above the 
ground.  The Ferris wheel rotates at a constant speed of π/12  rad/s.  There is 
only one red seat on the Ferris wheel.

Determine the equation of a cosine 
function to describe the height of 
the red seat, where h is the height in 
metres and t is the time in seconds.

Determine the equation of a sine 
function to describe the height of 
the red seat, where h is the height in 
metres and t is the time in seconds.

5.

Graph one rotation of the wheel if the red seat starts at the maximum height.a)

b) c)
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