KeY

Chap 6 — Parametric and Polar Eguations - Homework

1. Consider the parametric equations x = Vi and y=2r-1
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b) Plot the points (x, y) in the table and sketch a graph of the parametric
equations. Indicate the orientation of the graph.

¢) Find the rectangular equation by eliminating the parameter.

2. Consider the parametric equations x =4cos’# and  y=2siné
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¢) Find the rectangular equation by eliminating the parameter.

3. In the following exercises, eliminate the parameter and confirm graphically that the rectangular equations
yield the same graph as the parametrics. Be sure you take domain and range of the parametric into account.
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(hint: think trig identities)
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4. For each rectangular equation, find 2 sets of parametrics, the first by letting x = ¢ and the second by setting x
equal to the given expression and finding the y-component. W —_
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5. Use your calculators to graph the curve represented by the parametric equations. Indicate the orientation of

the curve. Identify any points at which the curve is not smooth. Do not take these problems lightly. Your
task is to come up with an appropriate window to view them. Let your ¢ run from 0 to 2=, 4z, 8, etc.

b. Prolate Cycloid: Same as a) except the point
goes below the line (railroad track)

x=20-4sinf and y=2-4cos6

a. Cycloid: The curve traced by a point on the
circumference of a circle as it rolls on a straight line.

%= Z(G—Siné)) and y= 2(1— 0036)
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2 TP Hypocycloid: x = 3cos’ 8 and y=3sim’0 T d. Cuttate cycloid: x =260 -sin6 and y =2-cos@
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e. Witch of Agnesi: x =2cotf and y=2sin’6 f. Folium: x = 1 313 and y= 13tt3
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6. A dart is thrown upward from 6 ft. high with an initial velocity of 18 feet/sec at an angle of elevation of 41°,

a. Write a parametric equation that describes the position of the dart at time t.

()~ 18cag(idX  y)-~l4¢* 1 9sin(arit 40

b. Approximately how long will it take for the dart to hit the ground?

1,084 gep
¢. Find the approximate maximum height of the dart. ~ 8‘ | ﬂ £+

d. How long will it take for the dart to reach maximum height?
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a. Write a parametric equation that describes the position of the arrow at time t. 73 (4 1 +5B, r}{ ;31»} 2120

7. An arrow is shot from a platform 20 feet off
elevation of 23°.

b. Find th imat i height of th : 72
Ind the approximate maximum height o earrgv’v 73!6 4 S5,
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¢. Approximately how long will it take for the arrow to reach maximum height?
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If not, when will the arrow hit the ground beyond the wall
# o . and how far away will it land?
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d. There is a wall 30 feet high 500 feet from the archer. Will the arrow hit it?

If so, how long will it take to hit it?
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~golfer hits a ball with an initial velocity of 90 sz’pfﬁ/at angle of elevation of 64°.

a. Write a parametric equation that describes the position of the ball at time t.

«(1)- 90 cos(G4° y(0)= =162>+ 90 sin 4t

b. Approximately how long will it take for the ball to hit the ground?
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c. Find the approximate maximum height of the ball.
= 102 .24 ;Z7z

d. The green is 150 yards away. Will the ball reach the green? Explain.
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An NFL kicker at the 33-yard line attempts a field goal. The ball leaves his foot at 69 feet/sec at an ang
1

elevation of 38°.

a. Write a parametric equation that describes the position of the ball at time t.
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b. How high does the ball get above the field? o 9\%’ l q -7

c. The goal posts are 10 feet high and are}?i;fards away from him. If the kick is straight, is the field goal
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Jack and Jill are standing 60 feet apart. At the same time, they each throw a softball from an initial height of
two feet towards each other. Jack throws the softball at an initial velocity of 45 ft/sec at an angle of
elevation of 44°. Jill throws her ball with an initial velocity of 41 ft/sec with an angle of elevation of 37°°

a. Write 2 parametric equations that describes the position of the ball at time t. Remember they are
throwing the balls toward each other.
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b. Find the heights of each ball. ? O
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About how far does each ball travel"
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~}4. For each of the following polar equations; change it to rectangularform and confirm on your-calculator.
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15. Plot the points and sketch the graph of the polar equation r =2 -2sin®. (1 decimal place) @gf;;;;ﬁfj@
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ot the points-and sketch the graph of the polar equation r =2+ 4cos8. (1 decimal place)
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ot the points and sketch the graph of the polar equation r = 5sin36. (1 decimal place)
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. Match the polar equations with their graphs below. s % e
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‘”Il) r=25+25sin6 C2)r= 3&:?.3;! éB) r=3.5sin36 &4) r=4.5sin20
MS) r=4.5co0s20 Q6) r=15+2cos6 ;4_7) r=-3sinf D_8) r=2-sinf

%9) ¥ =16sin260 ¥ 10) r=4cos56 Ti1) r=35c0s30 ¥ 12) r=2.5-25c0s0
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