MS8LE4 Module Review Sample Solutions

Compare the results you recorded with the possible solutions provided in this
document. Take note of where there are differences.

You may want to make adjustments to your work based on what you see
here, and save your revisions, so that you can refer to it later.

Remember that you were provided the choice on which method to use to

solve the problem so your work may look different.

1. State whether each of the following graphs is periodic or not. If they
are, state their period.

a)
Y
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Yes, it's periodic and the
period is 12
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C) 5

Yes, it's periodic and its
period is 7.
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2. Sketch any periodic graph that has an x-scale that goes from 0 to 30 and
has 4 complete periods.
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3. Convert the following into degrees to the nearest degree.

a) 5_7[ a) 5—ﬁx@=1500
6 6 T

b) 10.5 radians b) 10.5x-20 — 02
T

4. Convert the following into radians in terms of =.

a) 270° a) 270°x~%_-3%
180 2
b) 105° b) 1o5ox_z_::ZZ
180 12

5. Convert the following into radians to 3 decimal places.

a) 50° a) 50°x—2—=0.873
180
b) 175° b) 175°x—" =3.054
180
6. Find the equation of the following graphs
y a)
a) dis 1.
ais 2.

The period is % and so the b value is 1.5
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The function starts at the beginning, and so the c value is 0.

y =2sin(1.5x) +1

and so the c value is 30.

20

b)
y b) Dis 1.
Ais 2.5.
4T LI The period is n and so the B value is 2
. ,, ‘ The function starts at the max, and so
‘\hfjl\\ -,-! \\ IIII\\III y the C value is —%.
\o/ -8 2x g 3x Yo an ¥
b4 . T
24 : < y=2.55|n2(x+zj+1
c)
% c) dis20.
ol a is 16.
AN /N The period is 80 and so the b value is <~
op s\ vl 80
{10 ’,f The beginning of the function is at x = 30,
!
|

. [ 2n
y = 16sm(%(x -~ 30)] +20
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7. Graph at least one period of each of the following sinusoidal graphs

a) y:5sin(x+gj+3

First, you need to apply a value of 5 which will multiply the y-values by a

factor of 5:

M8LE4

Point y = sinx y = 5sinx
1 (0, 0) (0, 0)
T T
=1 -5
’ (2 j (2 j
3 (Tc,O) (TE,O)
3n 3n
=1 =,-5
4 ( 2 j ( 2 j
5 (275,0) (27:,0)
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y y = 5sinx
6 -
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I ~
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y = sinx

Next, you need to apply the d value of 3 which will add 3 to the y-

values
Point y = 5sinx y = 5sinx + 3
1 (0, 0) (0, 3)
T i
—,5 —, 8
3 [2 j (2 J
3 (%.0) (%3)
3n 3n
—,-5 —, 2
* [ > j ( > j
5 (275,0) (27:,3)
Y y=25sinx+ 3
10
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y= 5I'sinx

Finally, you need to apply the c value of —g which will subtract % from

the x-values.
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Point | y = 5sinx + 3 y=55in(X+%j+3
1 (0, 3) (-2, 3)
3
T
_,8 _'8
2 ) )
21
,3 =3
3 (Tc ) (3 j
Vs
== 2 L
+ | (3 5
5n
2r,3 —,3
’ 22 53
Y ’y= 5sinx + 3
10 ‘ .
8 << :‘
6 ,7{ B - ,/’»
42 AN AN 7
! 7
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-2 T Z_IL "j‘"“ )KSIR/ 2
-4 r-l L
6 ‘

y:2sin(%(x—n)j—3

y=55in(x+g] +3 ‘

b)

b) Using the b value of 2, the period is found to be 4x. You can start by
considering the graph of the function y = sin'2x.
1 is at the beginning:

M8LE4

, . 1
2 is at one quarter of the period: Z(4n)=n

3 is at the half way point: %(4n):2n

4 is at the three quarter point: %(4n):3n

5 is at the end of one period:
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Next, you need to apply the a value of 2 which will multiply the y-values

by 2.
Point y = sinl2x y = 2sin'2x
1 (0, 0) (0, 0)
2 (m, 1) (m, 2)
3 (27'51 O) (an O)
4 (3n, -1) (3m, -2)
5 (47'5, 0) (475! 0)
— nein| 1
}y— 23|n(§xJ ‘
/N \
2 )r —
Lo AT 1IN
A
P
—/ t — X
y g3 g’g 2\ 2 3m ;9_,/"7:
\ N /
P N1
— cinf ]
y=sn(3x)
Next, you need to apply the d value of -3 which will subtract 3 from the
y-values.
Point y = 2sin'2x y = 2sin2x - 3
1 (0, 0) (0, -3)
2 (TE, 2) (TE/ _1)
3 (2x, 0) (2=, -3)
4 (3n, -2) (3m, -5)
5 (4TC, 0) (4TEI -3)
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- (1
= 2sin| =
yY (2 J
2/\ \
L~
1 | \.\
t + t +— X
1 3 2n NG 3 7p 4
-2 /- r- Z-
-4 \\ P
-6

—nein( 1, _
y—2sm(§xj 3

Finally, you need to apply the c value of = which will add = to each of

the x-values:

Point y = 2sin'2x -3 | y = 2sinY2(X-n) - 3
(OI _5)
1 (0[ _3) (TEI _3)
2 (TC, -1) (Zn, '1)
3 (275, '3) (3nl _3)
4 (3=, -5) (4=, -5)
5 (4r, -3) (5w, -3)
v y=2sin{%x} -3
2
. X
, g3 32 éﬂt_ m Zg 4n
_ - ; ]
N N //
1 U v
-6

y= 2sine(x—n)) -3
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21
C =40sin| —(x—-20) [+25
)y (160( )j

c) Using the b value of126—n0, the period is found to be 160. You can start by

considering the graph of the functiony = Sin%X.

1 is at the beginning: (0, 0)
2 is at one quarter of the period: %(160)=4O (40, 1)
3 is at the half way point: %(160):80 (80, 0)
4 is at the three quarter point: %(160)=120 (120, -1)
5 is at the end of one period: (160, 0)
Yy
2
1 el
} X
40 80 120 ~160
A T
-2

Next, you need to apply the a value of 40 which will multiply the y-

values by 40.
. 27 . 2T

i = sin X = 40sin X

Point | y 160 . | Y 160
1 (0, 0) (0, 0)
2 (40, 1) (40, 40)
3 (80, 0) (80, 0)
4 (120, -1) (120, -40)
5 (160, 0) (160, 0)
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y 160
40 p
30 // \\
20 yd \\\
101+~ N
X
10 4 80\ 120 480
-gg \\ ///
407 = | A
= gj 2_1'[‘
y Sln(160 XJ

Next, you need to apply the d value of 25 which will add 25 to the y-

values
. 27 . 27

i = 40sin X = 40sin——Xx + 25
Point |y 160 Yy 160

1 (0, 0) (0, 25)

2 (40, 40) (40, 65)

3 (80, 0) (80, 25)

4 (120, -40) (120, -15)

5 (160, 0) (160, 25)

y= 405in[2—“xj +25
160
Yy

===c==

50 - \\\

B4R B EE

20 V. N

02 = £

: = = X
-10 ) Y 120 71
-20 A0 NG .4 %0
3 ~—=
= i 2_1'['
y 4Osm(160 x)

Finally, you need to apply the c value of 20 which will add 20 to the x-
values
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. 27 [ 2m
i = =40sin| —(x—-20) [+25
Point | y = 40sin 160> + 25 |y | (160()( ))
1 (0, 25) (20, 25)
2 (40, 65) (60, 65)
3 (80, 25) (100, 25)
4 (120, -15) (140, -15)
5 (160, 25) (180, 25)
- 27
y= 403'“[@ x) + 25
y
58 /"_/é\_\\
28 I/I' /l \\\ \\
302 ——
20T/~ | N —7
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-30
-40

= i 2_Tr —_
y 405|n(160(x 20))+25

8. Draw at least one period of a sinusoidal graph with these properties:

a) The period is 3n
The amplitude is 2
A maximum value is (r, 0)

y
2
Pt f f—+ +— — = X
AT R T e T
4 N A
. 1 -
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b) A maximum is at (3, 0)
A minimum is at (11, -8)

I
1 ]

9. The number of customers at a coffee shop varies according to the

equation N =25 sin[g(t + 1)] +40, where N is the number of customers

and t represents the time, measured in hours. Time starts at midnight.
a) How many customers will there be at 10 am?
b) State a time there will be 50 customers.
c) What is the period for this sinusoidal model?

d) Which time(s) during the day will have the most customers?

a) Substitute 10 in for t.
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¥ WolframAlpha s,

| y=2Ssin(pi/2* (10+13)+40 B 'f|

= Exarmples 22 Random

Input:

y =25 sin(g (10 + 1)) + 40

Fesult:

y=15

There are 15 customers at 10 am.

b) Using WinPlot, you can find several times in which there are 50
customers. The x-coordinates of the points of intersection are:

0.74, 3.26, 4.74, 7.26, 8.74, 11.26, 12.74, 15.26, 16.74, 19.26,
20.74, 23.26

Represented as times:
12:44 am, 3:16 am, 4:44 am, 7:16 am, 8:44 am, 11:16 am,

12:44 pm, 3:16 pm, 4:44 pm, 7:16 pm, 8:44 pm, 11:16 pm

C) 27‘[+E:27E><z:4
2 n

d) The graph starts at the maximum
value and has a period of 4 hours, and
so the times at which the maximum is
reached: 12 am, 4 am, 8 am, 12 pm,
4 pm, 8 pm.

10. A Ferris wheel is pictured below. A
complete ride takes 6 minutes.
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a) Find an equation that models the height of a passenger on the wheel
if they start at the lowest point.
b) What will be the height of a passenger after 2.5 minutes?

a) You need to try to figure out values for a, b, c and d to build the equation
y =asinb(x-c)+d.

The d value is the central axis. This spot is located at the vertical
middle. The vertical middle is 9.5 m from the ground.

The a value is the amplitude. The amplitude is the height from the
central axis to the minimum or maximum height. The amplitude of the
ferris wheel’s journey is 7.5 m.

The period is 6 minutes so the b value will be 26_n or %

Since you want to start at the bottom of the sine curve, it can be
accomplished with a phase shift of one quarter of the period to the
right. The period is 6 minutes, and so the shift needs to be 1.5
minutes.

An equation that models the situation above is

y = 7.55in(§(x—1.5)j+9.5.

b) To find the height of a passenger after 2.5 minutes:
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£ Wolfram

| y=7.5sin{pif3(2.5-1.5))+9.5

Input:
I

y=75 sin[5 (2.5 - 1.5))+ 9.5

Result:

¥ = 15.9052

Examples Fandom

The height of a passenger after 2.5 minutes is approximately 16 m.

11.The time of sunset in Churchill on the first of each month is given in the
table below. (Minutes have been converted to decimals. For example,
5:15 would be written as 5.25 since :15 is 0.25 part of an hour.)

Sunset Time in Churchill
Sunset Sunset

Month Time Month Time

(pm) (pm)
Sept '10 8.27 May ‘11 9.12
Oct '10 6.82 June ‘11 10.18
Nov ‘10 5.42 July ‘11 10.47
Dec ‘10 3.47 Aug '11 9.65
Jan ‘11 3.53 Sep ‘11 8.28
Feb ‘11 4.60 Oct'11 6.83
Mar ‘11 5.75 Nov ‘11 5.42
Apr ‘11 7.95 Dec ‘11 3.47

a) Graph the data.

b) Using sinusoidal regression, create an equation that models

the data.
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C) Using the equation found in b), comment on the trends in the sunset
time.
d) Using the equation, estimate the sunset time in June 1, 2012.

a)

b) y = 3.43 sin(0.52x + 2.23) + 7.10

c) The D value of 7.10 tells you the average time of sunset is 7.10 (or 7:06
pm).The A value of 3.43 tells you that the earliest and latest sunset
times vary from the average by 3.43 hours.

The B value of 0.52 tells you that the period is % =12.08 months.

d) You need to substitute 22 in for x and find y:
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% WolframAlpha sz,

|y =3.43 sin(0.52%22 + 2.23) + 7.10 E]

= Examples =2 Random

Input:

y=343sn(0.52 «22+2.23)+ 7.1

Fesult:

y = 10.1625

The sunset time on June 1, 2012 is estimated to be 10.16 hours which
is 10:10 pm.
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