1 PreCalculus AP

U5 – Graphs of Trig (MCR + MHF)

Name: ________________

Big idea
In this unit you will learn how trigonometry can be used to model wavelike relationships. These wavelike
functions are called sinusoidals (they come from either sine or cosine equations). You will study key properties
that these functions have and use these properties to sketch functions to model real life situations and to solve
trigonometric equations. You will also learn about graphs of tangent, cosecant, secant and cotangent; you will
graph these functions with and without transformations. Finally you will look over inverse trig graphs and use that
knowledge to simplify expressions that have arcsine, arccosine and arctangent. This simplification will help you
later when you study more advanced type of integrals that involve trig substitution.
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Name: ________________

Intro to Sinusoidals (MCR)

There are many situations in real life that repeat in cycles.For example, tides, daylight hours, temperature for the
year, heartbeat, volume of air in lungs, rides on ferris wheels, the list can go on. This trend that repeats in cycles
is called periodic phenomenon. The length of the cycle is called the period. The average value of peaks and
troughs is the axis of the function, and the distance from the axis to the maximum, or from the axis to the
minimum is called the amplitude.
Summarize the equations that you can use to find the period from the graph, the axis, the amplitude and the
range.

2.

The movement of a factory machine that cuts grooves in metal to create a required template pattern is shown on
the following graph. What is the axis, amplitude, range and period?
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Find the a) period, b) axis, c) amplitude and d) range of each periodic graph
3.
4.

5.

6.
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State whether the function is periodic or not
7.

8.

9.

11.

10.

Name: ________________

12.

13.

14.

15.

16.

Sketch non-sinusoidal but periodic graph for #17, and sinusoidal for #18, from these descriptions. Start at x=4 not x=0.
17.
18.
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Name: ________________

Explain how the notation of Rotational Trig is switched to Sinusoidal Functions notation:

Graph each sinusoidal function on the given interval
20.
900 o ≤ x ≤ 1260 o

21.

Use the parent graphs to figure out the solutions to the following:
22.
23.
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Name: ________________

of Trig Functions (MCR + MHF)

Sketch by applying transformations (stretches/compressions/reflections must be done before shifts)
Follow these steps y = a cos( k ( x − d )) + c
1.
y = −2cos(0.75 x − 45)o + 3
a)
b)

Draw one parent cycle using pencil (make the 5 points of the cycle easily seen)
Apply vertical stretch/compress/reflect by multiplying y ⋅ a for all 5 points, draw
new graph using red colour

c)
d)

Sketch from mapping 5 key points
2.

To the red graph apply horizontal stretch/compress/reflect by dividing x ÷ k , draw
the next graph using blue colour
Factor out k, (otherwise horizontal shift is not visible) and apply both shifts to the blue
graph, draw the final graph in black pen. Label it with the word “FINAL”

Follow these steps
a)
Factor k out, find d in degrees
b)
Create a table of 5 points of the parent graph
c)
Create a new table of the image points by transforming each point with the following
mapping rule

x
( x, y ) → ( + d , ay + c)
k
d)

Sketch the result

Sketch between 3 horizontal lines like summarized in your journal (I like this method best since it is similar to what you’d
do with word problems).
3.
4.
y = −2sin(3θ + 120o ) − 4
y = −0.4cos(90o − 2 x) − 2.5
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Name: ________________

Sketch and label all five points of the cycle.
5.
y = −2cos(0.75x )o + 3

6.

y = 2.5sin(2 x − 60o )

7.

8.

y = 3cos(2 x − 120)o + 5

9.

y = 235sin( −8 x − 288)o + 300

10.
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Sketch and state the domain
11.

12.

13.

π

14.

y = csc(π x + 3π ) + 1

16.

15.

y = 2cot( θ + 3π ) − 4
2

Name: ________________

y = cot 2 x − 1
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Name: ________________

17.

Given the trig function f ( x ) = cos x , the
statement which is true is:

18.

The function f ( x ) = 2 sec x has a range of

19.

A sine function has a range of [-6, 2] and a period
of 4. A trig equation with these properties is:

20.

The period of the function g(x) is 8. If g (0) = 12 ,
g (4) = 6 , and g (8) = 12 , then the value of g (12)
is:

b)

now sketch g ( x)

21.

22.

1
2

π
1
x− 
6
2

a) Sketch the graph of g ( x ) = − cos 

over top a) with a different colour

need x-axis drawn in to do b)
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Name: ________________

Equations (MCR + MHF)

Find one sine and one cosine equation of the following (no rounding please) MCR
1.
2.

3.

4.

5.
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Name: ________________

Find one sine and one cosine equation of the following (no rounding please)
6.
7.

Find one cosecant and one secant equation of the following MHF
8.
9.

10.

11.
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Name: ________________

Find one tangent and one cotangent equation of the following MHF
12.
13.

14.

15.

Find the equation. One version is ok.
16.

17.
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Name: ________________

Solving (MCR + MHF)

1.

2.

A floating ball in a lake of depth 100m goes up and down with the tide. At 1 second, the ball has a minimum
height of 5cm below surface level. At 3 seconds, the ball has a maximum height above surface level.
a) Sketch the graph for the first 4 seconds of motion
b) Write an equation for the function h(t), height in meters, time in seconds (use degrees MCR)

3.
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Name: ________________

The following equation models the average
monthly temperatures in degrees Fahrenheit of a
city. In this equation, t, is number of months with
January t = 1.

a) Fill in the table
t
4
7
10
13
16
19

y

b) sketch using values of the table

6.

Solve for x in [-250o,- 50o]

2 = −6cos(90o − 2 x) − 2.5
c) Use the graph to approximate the month(s) for
which the temperature is 58oF

d) Use the equation to find out more accurately
wether the temperature is 58oF in the
beginning/middle/end of the months you
approximated using the graph
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Name: ________________

Find equations (do one sine version and one cosine version) of the following
23.
24.

Solve MHF
25.

a) What is the minimum level of pollution?
b) Sketch and record at what times does the minimal level occur (record all possible answers as a sequence
formula)
c) Use the equation to solve when will the pollution level reach 46mg? show steps in degrees
d) State a general interval for the solution of P (t ) ≤ 46 , ie. The days for which the pollution is lower than 46mg.
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Solve, set up the equations in radians MHF
7.

a) Sketch the function that models the position of the door at t seconds, if the initial coordinates of the hinges
on the door are (0, -3.5) where (x,y) are both in meters.
b) Find the equation p(t) to model this, t is still seconds
c) Find the (x,y) coordinates in meters of the hinges on the door at 4sec.

Solve, set up the equations in degrees MCR
8.
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Name: ________________

Solve, set up the equations in degrees MCR
9. You are on an 8-seat Ferris wheel at an unknown height when the ride starts. It takes you 4 seconds to reach the top
of the wheel 26m above the ground. The loading platform is 4m high. Your seat revolves at a speed of 4km/h.
a. Sketch height versus time + label period in
seconds
b. Find the sinusoidal equation that models height
versus time

c.

Sketch height versus distance traveled by the
seat + label period in meters
d. Find the sinusoidal equation that models your
height versus distance traveled

e. How high above the ground was your seat when the ride starts?

f.

Find the two times within one cycle when the height is at 24m.

g. W hat are the intervals of time, in general, when you are above 24m?
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Name: ________________

Solve, set up the equations in radians MHF
10.

a) Sketch the depth in terms of number of hours that have elapsed since 12:00 midnight on April 1st.
(hint label x-axis starting from t=0 representing midnight, and convert clock time to be strictly in terms of
hours, for example 6:31pm will be 18
b)
c)
d)
e)

31
)
60

Derive an equation
Use your mathematical model to predict the depth of water at 7:30 pm on April 2nd.
At what time will the first low tide occur on April 4th ?
What is the earliest time on April 1st that the water will be at 9.25 foot level?
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Name: ________________

Solve, set up the equations in radians MHF
The piston in the engine of a small aircraft moves horizontally relative to the crankshaft, from a minimum distance
11.
of 25cm to a maximum distance of 75cm. During normal cruise power settings, the piston completes 2100 rpm
(revolutions per minute).
a. Sketch the horizontal distance position, h, in centimeters, of the piston as a function of time, t, in
seconds.
b. What is the equation that models this?

12.

A salesperson selling a car alarm reports that the sound has a minimum frequency of 250 Hz, the maximum
being 1150 Hz, and the frequency at t=0 being 700 Hz. The salesperson reports that the car alarm reaches its
maximum frequency after 1 second and that the frequency increases before it decreases.
a. Sketch the graph of the frequency, f, in Hertz, as a function of time, t, in seconds.
b. What is the equation that models this?
c. What is the frequency of the alarm at 1.2 seconds?
d. At what times in the first 7 seconds, is the frequency at 1000 Hz?
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Name: ________________

Trig

Find each value (use radians)
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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Determine if each of the following is true
11.

12.

13.

14.

15.

16.

Name: ________________
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