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| What's your favorite Halloween costume from your childhood?

2. If you could dress up as anything, what would it be?
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3.2 - Sinuscidal Functions as Mathematical Medels (1) MName: 2. Researches find a creature from an alien planet ond discover that its bady
temperature varies sinusoidally with time. 35 minutes after they start timing, it
1. Huckleberry Finn sat on the deck of a river steamboat. As the paddlewheel reaches a high of 120°F, 20 minutes affer that it reaches its next low, 104°F,
turned. a point on the paddle blade moved in such a way that its distance, d from a.) Sketch a graph of this sinusoid.

the water's surface was a sinusoidal function of time. When his stopwatch read 6
seconds, the point was at its highest 15 feet above the water's surface. The
wheel's diameter was 18 feet (part of the wheel is always underwater), and it
completed a revolution every 14 seconds.

a.) Sketch a graph of this sinusoid.

b.) Write an equation expressing the alien's temperature in terms of minutes
since the researchers starting fiming.

b.) Write an equation for this sinuscid.

c.) What was its temperature when they started timing?

5

What was the height of the point when Huck started his stopwatch?

d.) Find the first three times after they starting timing at which its

d.) How far dbove the surface was the point when Huck's stopwatch read 20 temperature was 114°F.
seconds?
e.) What is the first positive value of time ot which the point was at the

water's surface? At that time, was it going info or coming out of the
water?

f.) When was the point 10 feet above the surface for the third time?
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3. The original Ferris wheel, built by George Ferris for the 1893 World's Fair, was
much larger and slower than its modern counterparts. It had o diameter of 2560
feet and contained 36 cars, each of which held 40 people. It made one revolution
every 10 minutes and reached a maximum height of 264 feet. Grover Cleveland
was given a private ride. He got on and the wheel starting slowly turning.

a.) Sketch a graph of this sinusoid.

b.) Write an equation expressing Grover's height above the ground in terms of
time (in minutes) since the Ferris wheel started turning.

¢.) How high was Grover after 16 minutes?

d.) When was he 200 feet above the ground for the 4™ time?
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{EQ: How do | write the equation of a real-world situation using sine or cosine?

1. Na’rur‘q,lls‘rs\ find that the populations of some kinds of predatory animals vary
.\E\Lingrﬁggﬁ The population of coyotes was tracked for several years in Conejos
County, Colorado starting at time 7 =0 years. Records indicate that a minimum
number, 200 coyotes, occurred when 7 =2.9 years. The next maximum, 800
coyotes, occurred at 1 =59 years.

a.) Sketch a graph of this sinusoid.

b.) Write an equation expressing the number of coyotes as function of time,|r.

c.) Predict the population when r =7 years.

d.) Coyotes are declared to be an endangered species when their population
drops below 300, Between what two non-negative values of ¢ were coyotes

. ——
first endangered?

a.
; ““bﬂ / §= 500 ¥ 200 as(lg(x-eﬂﬂ
174 <a e C X=%F 022 co\otes
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- | EQ: How do [ write the equation of a real-world sifuation using sine or cosine?

| 2. A tsunamiis a fast moving ocean wave caused by an underwater earthquake. The
water first goes down from its normal level, then rises an equal distance above its
normal level, and finally returns to its normal level. The period is about 15
minutes. Suppose that a tsunami with an amplitude of 10 meters approaches the

‘ pier at Honolulu Bay, where the normal depth of the water is 9 meters. Assume

e the depth of the water varies sinusoidally with time.

a.) Predict the depth of the water 2 minutes after the tsunami reaches the

pier. x=’L . \ suq m
b.) Predict the depth of the water 12 minu’rels after the tsunami reaches the

pier. X‘.'—-\ %.6\lm %

c.) According to your model, what will the minimum.depth of the water be?
How do you interpret this answer in Ter‘xs of what will happen in the real »
R world? =~ NO Wa 'y

. _. d.). For hgwl_on& will T;?E.e b:‘-no-ﬁr" at @m%?m“ _“\

'| Always draw a graph and write an equation even if the problem doe k 8, -

you to do so.

Ll ‘.\:"s \!6 Bt bt
= G+ 10SIn(2(x-349)

t " faa ; E': L) <A L) 5.5 ﬁ.: L} . ¢ -__"', . ﬁ_: % 9 “ N R "-!',' - k9
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3.3 - Sinusoidal Functions as Mathematical Models (2) Name:

1. You are on the beach in Galveston, Texas. At 2:00 pm on June 15™ the tide is in
(the water level is at its deepest). At that time you find that the depth at the
end of the pier is 1.5 meters. At 8:00 pm the same day when the tide is out, you
find that the depth of the water is 1.1 meters. Assume that the depth of the
water varies sinusoidally with time.

a. Write an equation expressing the depth of the water in terms of the
number of hours that have elapsed since 12:00 noon on June 15™.

b. What will the depth of the water be at 4:00 pm on June 152

¢. What will the depth of the water be at 7:00 am on June 16™?
(First find how many hours have elapsed since 12 noon on June 15'.)

d. At what time will the first low tide occur on June 16

October 20, 2016
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2. When a spaceship is fired inte orbit from a site such as Cape Canaveral, which is
not on the equator, it goes into an orbit that takes it alternatively north and
south of the equator. It's distance from the equator is a sinusoidal function of
time. Suppose that Discovery is launched from Cape Canaveral. 10 minutes after
lift-off, it reaches its farthest distance north of the equator, 4000 kilometers.
Half a cycle later it reaches its farthest distance south of the equator on the
other side of the earth, also 4000 km. The Discovery completes an orbit every
90 minutes. Lety be the number of kilometers the space shuttle is north of the
equator. (Consider distances south of the equator to be negative.) Let + be the
number of minutes since lift-off.

a. Sketch a graph of this situation.

b. Write an equation expressing y in terms of t.

c. What is the space ship's distance from the equator when 1 =163. Is the
space shuttle north or south of the equator at this time?

d. Calculate the distance of Cape Canaveral from the equator by finding y
when ¢=0.

e. What is first time at which Discovery is 1600 km south of the equator?
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3. You are on board a submarine, submerged in the Pacific Ocean. At time 1=0 you
make contact with an enemy destroyer. Immediately you start porpoising (going
deeper and shallower). At time =4 minutes you are at your deepest, 1000
meters below the surface. (Let the surface of the water be y=0.) At time =9
minutes you are at your next shallowest point, 200 meters below the surface.
Your depth varies sinusoidally with time.

a. Sketch a graph of your depth with respect to time.

b. Write an equation expressing your depth in terms of time.

¢. Your submarine is safe from the enemy destroyer when it is 300 meters or
more below the surface. Was your submarine safe at time r=0? Justify
your answer.

d. Between what two times is your submarine first safe?
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4. As you stop your car at a traffic light, a pebble becomes wedged between the tire
treads. When you start off, the distance of the pebble from the pavement varies
sinusoidally with the distance you have traveled. The period is the circumference
of the wheel, and the diameter of the wheel is 24 inches.

a. Sketch a graph of this function.

b. Write an equation of this function.

¢. Predict the pebble's distance from the pavement when you have driven 35
inches.

d. What are the first two distances you have traveled when the pebble is 11
inches from the pavement?
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