Extra Practice for Section I: Chapter 4

You should complete all of these problems without a calculator in order to prepare for the
Midterm which is a no-calculator exam.

. The graph of y = sin(¢) is given below with five key points emphasized. As we know, the
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3

transformations to “transform” the five key points on y =sin(¢) and then connect these

graph of y = sin(t — ) is a transformation of y = sin(¢). Use what we know about graph

points in order to construct a graph of y = sin(t - ZT”) .
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The graph of y = sin(¢) is given; draw a graph of y = sin(t - ZT”) i

Click here to see the solution to 1.

. The graph of y = cos(t) is given below with five key points emphasized. As we know, the

graph of y = cos(t + 5?”) is a transformation of y = cos(f). Use what we know about

graph transformations to “transform” the five key points on y = cos(f) and then connect

these points in order to construct a graph of y = cos(t + 5?”)

Click here to see the solution to 2.
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3. Scale the axes on the given coordinate plane an appropriately for a graph of y = sin(2¢) + 2

and then draw a graph of y =sin(2¢) + 2 by first

plotting the points where the graph will

intersect the midline and the points where the graph will reach maximum and minimum
values, and then connect these points with an appropriately curved sinusoidal wave.
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Click here to see the solution to 3.

Draw a graph of y =sin(2¢) + 2.

4. Scale the axes on the given coordinate plane an appropriately for a graph of y = 3cos(7t)

and then draw a graph of y =3cos(7t) by first

plotting the points where the graph will

intersect the midline and the points where the graph will reach maximum and minimum
values, and then connect these points with an appropriately curved sinusoidal wave.

Click here to see the solution to 4.
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Draw a graph of y = 3cos(x?).
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5. Find two different algebraic rules for the function y = p(x) graphed below. One of your
rules should involve sine and the other should involve cosine.

IThe glraph olf y = Ip(x). |

Click here to see the solution to 5.

6. Find two different algebraic rules for the function y = g(¢#) graphed below. One of your
rules should involve sine and the other should involve cosine.
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The graph of y = q(7).

Click here to see the solution to 6.

7. Draw a graph of at least two periods of the following functions by first plotting the points
that intersect the midline and the points where the function reaches its maximum and
minimum values, and then connect these points with an appropriately curved sinusoidal
wave. List the period, midline, and amplitude of each function. (Be sure to label the scale
on the axes of your graph.)

a. f(t)=—5cos(4r)+3 Click here to see the solution for 7.a.

b. g(x)= 4sin(7z(x — %)) -2 Click here to see the solution for 7.b.

c. G(x)= 3cos(2x + %) + 4 Click here to see the solution for 7.c.

d. F(t) =-2sin (%t + 72') -1 Click here to see the solution for 7.d.




Solution to 1.

1. The graph of y =sin(¢) is given below with six key points emphasized. As we know, the

2z
3

transformations to “transform” the six key points on y =sin(¢) and then connect these

graph of y = sin(t - ) is a transformation of y = sin(¢). Use what we know about graph

points in order to construct a graph of y = sin(t - 27”) .

Compared with y =sin(t), y = sin(t - ZT”) is shifted right 27” units. Notice that
y = sin(t — 27”) appears to be a sine wave that “starts” at ¢ = ZT”

The graphs of y =sin(¢) and y = sin(t — 27”)

Solution to 2.

2. The graph of y = cos(¢) is given below with five key points emphasized. As we know, the

graph of y = cos(t + 5?”) is a transformation of y =cos(f). Use what we know about

graph transformations to “transform” the five key points on y = cos(#) and then connect

these points in order to construct a graph of y = cos(t + 5?”)

Compared with y = cos(?), y:cos(t+5?”) is shifted left 5?” units. Notice that

y = cos(t + 5?”) appears to be a cosine wave that “starts” at 1 = —%’Z.

The graphs of y = cos(¢) and y = cos(t + 5—”)

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 3.

3. Scale the axes on the given coordinate plane an appropriately for a graph of y = sin(2¢) + 2

and then draw a graph of y =sin(2¢) + 2 by first plotting the points where the graph will

intersect the midline and the points where the graph will reach maximum and minimum
values, and then connect these points with an appropriately curved sinusoidal wave.

Compared with y =sin(¢), y = sin(2t) + 2 is compressed horizontally by a factor of 2
and shifted up 2 units.

The horizontal compression means that the function has a period of

27:-% = 7 units.

The vertical shift means that the function has a midline of y = 2.

Since the algebraic rule for the function doesn’t involve a vertical stretch, it must have an
amplitude of 1 unit.

Since the algebraic rule for the function doesn’t involve a horizontal shift, its graph will
appear like a sine wave “starts” at t =0, i.e., its y -intercept will occur on the midline

and the graph will be increasing there.

A graph of y =sin(2¢) + 2.

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 4.

4. Scale the axes on the given coordinate plane an appropriately for a graph of y = 3cos(xt)
and then draw a graph of y = 3cos(zt) by first plotting the points where the graph will

intersect the midline and the points where the graph will reach maximum and minimum
values, and then connect these points with an appropriately curved sinusoidal wave.

Compared with y = cos(t), y = 3cos(nt) is compressed horizontally by a factor of =
and stretched vertically by a factor of 3.

The horizontal compression means that the function has a period of
27+ =2 units.
T

The vertical stretch means that the function has an amplitude of 3 units.

Since the algebraic rule for the function doesn’t involve a vertical shift, it must have a
midline of y = 0.

Since the algebraic rule for the function doesn’t involve a horizontal shift, its graph will
appear like a cosine wave that “starts” at 1t =0; i.e., its y-intercept will occur at a

maximum value for the function.

A graph of y =3cos(7zt).

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 5.

5. Find two different algebraic rules for the function y = p(x) graphed below. One of your
rules should involve sine and the other should involve cosine.

The graph of y = p(x).

First let's write a rule involving sine, so our rule wil have the form
p(x) = Asin(w(x — h)) + k and we need to determine the values of 4, w, 4, and k.

* The midline is the line midway between the function’s maximum and minimum output
values. The function’s maximum output value is 0 and its minimum output value is
—12. Since -6 is the average of these values, the midlineis y = —6 so k = —6.

* The amplitude is the distance between the function’s maximum output value, 0, and
its midline y = —6, which is 6 units. Therefore, [4| = 6.

2r

* The function completes one period between x = 5 and x = 2z . Thus, the period of
the function is 27 — 27” = 47”. To find w we need to solve 47” = 27z%:
A4z _H,. 1
3 2 w
— 1
= w=217 I3

= w=27--
4

=3
= (4)—2

* Near the y-axis, the graph of y = sin(x) is increasing and passes through its midline,
so we need to look for a spot in the graph of y = p(x) where it shows this behavior,

and one such spot is at x = 27” (this point has been highlighted in red in the graph

above) so we can so consider this graph a sine wave shifted right 27 ynits and use

3
_ 2z
h= 3
Therefore, an algebraic rule for the graphed function is p(x) = 6sin(%(x - 27”)) —-6.

Now we’ll write a rule involving cosine.
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Since we want to use cosine to construct our rule, it wil have the form
p(x) = Acos(w(x — h)) + k. Since the amplitude, period, and midline aren’t dependent
on whether we use sine or cosine in our algebraic rule, we can use the same values for 4,

w, and k that we used above. So we only need to determine an appropriate horizontal
shift, &, that works for cosine. Near the y-axis, the graph of y = cos(¢) is reaches its
maximum value, so we need to look for a spot in the graph of y = p(x) where it shows this
behavior, and one such spot is at x = 7 (this point has been highlighted in green in the

graph above) so we can consider this graph a cosine wave shifted right 7 units and use
h=r.

Therefore, an algebraic rule for the graphed function is p(x) = 6cos(%(x - 72')) - 6.

CLICKHERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 6.

6. Find two different algebraic rules for the function y = ¢(¢#) graphed below. One of your
rules should involve sine and the other should involve cosine.
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The graph of y = q(¢).
First let's write a rule involving sine, so our rule wil have the form

q(t) = Asin(a)(t — h)) + k and we need to determine the values of 4, w, &, and k.

* The midline is the line midway between the function’s maximum and minimum output
values. The function’s maximum output value is 12 and its minimum output value is
—4. Since 4 is the average of these values, the midlineis y =4 so k = 4.

» The amplitude is the distance between the function’s maximum output value, 12, and
its midline y = 4, which is 8 units. Therefore, |4| =8.

» The function completes one period between ¢t = 6 and ¢ = 22. Thus, the period of the

functionis 22 — 6 =16. To find w we need to solve 16 = 27r~i:

16=27-1
w
—27.L_z
= w=27 6= 3

* Near the y-axis, the graph of y =sin(¢) is increasing and passes through its midline,
so we need to look for a spot in the graph of y = ¢(¢#) where it shows this behavior,
and one such spot is at 1 = 6 (this point has been highlighted in red in the graph
above) so we can consider this graph a sine wave shifted right 6 units and use 4 =6.

« Therefore, an algebraic rule for the graphed function is ¢(¢) = 8sin (%(f - 6)) +4.

Now we'll write a rule involving cosine, so our rule wil have the form
q(t) = Acos(a)(t — h)) + k. Since the amplitude, period, and midline aren’t dependent on

whether we use sine or cosine in our algebraic rule, we can use the same values for 4, w,
and k that we used above. So we only need to determine an appropriate horizontal shift, 4
, that works for cosine. Near the y-axis, the graph of y = cos(¢) is reaches its maximum

value, so we need to look for a spot in the graph of y = ¢(¢) where it shows this behavior,
and one such spot is at 1 =10 (this point has been highlighted in green in the graph above)
so we can consider this graph a cosine wave shifted right 10 units and use 4 =10.

Therefore, an algebraic rule for the graphed function is g(¢) = 8005(%0 - 10)) +4.

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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7. Draw a graph of at least two periods of the following functions. List the period, midline, and
amplitude of each function. While drawing the graphs in #3, first plot the points that fall on
the midline and the points where the function reaches its maximum and minimum values,
and then connect these points with an appropriately curved sinusoidal wave. (Be sure to
label the scale on the axes of your graph so that it has meaning.)

Solution to 7.a.

a. f(t)=-5 cos(4t)

|| =|-5| =5 so the amplitude is 5 units. Since 4 <0, we'll need to draw a

“reflected cosine wave”.

° so the midline is

e =4 sothe period is 27[% = % units.

e There is no horizontal shift so we'll “start” a reflected cosine wave on the y-axis and
make sure it has the appropriate midline, amplitude, and period; we’ve highlighted
the “first” period in pink. (Since this is a “reflected cosine wave”, it needs to start at a

minimum output value rather than at its maximum output value like y = cos(t).)

A graph of f(r) = —5sin(4t) + 3.

CLICKHERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 7.b.
b. g(x)= 4sin(7z(x — %)) -2

o |4 =14/ = 4 sothe amplitude is 4 units.
e /[ =-2 sothe midlineis y = -2.

e =7 sothe period is 27z~% = 2 units.

o h= % so the horizontal shift is % units to the right, so we'll “start” a sine wave at

X = % and make sure it has the appropriate midline, amplitude, and period; we’ve

highlighted the “first” period in pink.

CLICKHERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 7.c.

c. G(x)—3cos(2x Z)+4
scos(2(x - () + 4

o |4 =3 =3 sothe amplitude is 3 units.
e /[ =4 sothe midlineis y = 4.

e =2 sothe periodis 272'-% = 7 units.

o h= —% so the horizontal shift is % units to the left, so we'll “start” a cosine wave

at x = —% and make sure it has the appropriate midline, amplitude, and period;

we’ve highlighted the “first” period in pink.

A graph of G(x) = 3cos(2x + %) + 4.

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 7.d.

d. F(t)=-2sin(Z¢+7)-1

= ~2sin(Z(¢ - (-3))) - |

|| =|-2| =2 so the amplitude is 2 units. Since 4 <0, we'll need to draw a

“reflected sine wave”.
ke = —1 sothe midlineis y = —1I.

Z so the period is 27— =6 units.

3 /3
h = =3 so the horizontal shift is 3 units to the left, so we'll “start” a reflected sine

wave at ¢t =-3 and make sure it has the appropriate midline, amplitude, and

period; we’ve highlighted the “first” period in pink. (Since this is a “reflected sine
wave”, it needs to travel down from its starting point at its midline.)

w

Agraph of F(r)=-2sin(Zt+ 7)1,

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS




