微積分作業解答 Chapter 9 Parametric Equations and Polar Coordinates 9.1-9.2

Sec 9.1

3. Sketch the curve by using the parametric equations to plot points. 
  Indicate with an arrow the direction in which the curve is traced as t increases. 
                                                [image: image85.emf]
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  (a) Sketch the curve by using the parametric equations to plot points. Indicate with an arrow the 
direction in which the curve is traced as t increases.

  (b) Eliminate the parameter to find a Cartesian equation of the curve.
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11. (a) Eliminate the parameter to find a Cartesian equation of the curve.

   (b) Sketch the curve and indicate with an arrow the direction in which the curve is traced as the 
  parameter increases.
[image: image4.jpg](a) z = sint, y =csct, 0 <t < 3.

1 1
y=csct=——=—.For0<t< —g,wehave0<:c<1andy> 1.
sint T

Thus, the curve is the portion of the hyperbola y = 1/x withy > 1.
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17. 
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. Describe the motion of a particle with position 
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 as t varies in the given interval.

Eliminate the parameter,由此參數式可知
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為中心在
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19. Use the graphs of 
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 to sketch the parametric curve 
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. Indicate with arrows the direction in which the curve is traced as t increases. 
    [image: image18.emf]   
[image: image19.jpg]). Whent = —1, (z,y) = (0,—1). As ¢ increases to 0, = decreases to —1 and y
increases to 0. As t increases from 0 to 1, x increases to 0 and vy increases to 1. As
¢ increases beyond 1, both = and y increase. For ¢t < —1, x is positive and
decreasing and y is negative and increasing. We could achieve greater accuracy by
estimating z- and y-values for selected values of ¢ from the given graphs and

plotting the corresponding points.





27. Find parametric equations for the path of a particle that moves along the circle 
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 in the manner described.

(a) Once around clockwise, starting at 
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(b) Three times around counterclockwise, starting at 
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(c) Half way around counterclockwise, starting at 
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(a) 
[image: image24.wmf]q
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，為逆時針旋繞，起點為
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       順時針
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    (b) 繞轉三次，即周期減為三分之一，所以
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    (c) 轉半圈，且起點為
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[image: image31.jpg](b) To get three times around in the counterclockwise direction, we use the original equations x = 2cost, y = 1 + 2sint

with the domain expanded to 0 < ¢ < 6.
(c) To start at (0, 3) using the original equations, we must have x; = 0; that is, 2cost = 0. Hence, t = Z. So we use
r =2cost, y=1+2sint, § <t < —2?-

Alternatively, if we want ¢ to start at 0, we could change the equations of the curve. For example, we could use

r=-—2sint, y=14+2cost, 0 <t <.




31. Compare the curves represented by the parametric equations. How do they differ?

(a) 
[image: image32.wmf]2

3

,

t

y

t

x

=

=


(b) 
[image: image33.wmf]4

6

,

t

y

t

x

=

=


(c) 
[image: image34.wmf]t

t

e

y

e

x

2

3

,

-

-

=

=


[image: image35.jpg]Qz=t = t:azl/3,soy:t2:x2/3. Dz=t* = t:xl/ﬁ,soy:t4:$4/6:xz/3.
We get the entire curve y = z2/3 traversed in a left Since = = t° > 0, we only get the right half of the
to right direction. curve y = x2/3.

YA ya
x=1 y=1¢ x =15
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(c)x:e_t:(e—) [SO€_ :CC/], x=¢ ¥
y=e% = (e7)? = (/%)% = 22/* y=e '~
If¢ <0, then x and y are both larger than 1. If ¢ > 0, then z and y are = O// 1,1
between 0 and 1. Since =z > 0 and y > 0, the curve never quite reaches the 0 x

origin.




35. If a and b are fixed numbers, find parametric equations for the curve that consists of all possible positions of the point P in the figure, using the angleθas the parameter. Then eliminate the parameter and identify the curve.
[image: image36.jpg]35. It is apparent that z = |OQ)| and y = |QP| = |ST|. From the diagram,
z = |0Q| = acos and y = |ST| = bsin §. Thus, the parametric equations are
r = a cos @ and y = bsin 6. To eliminate 6 we rearrange: sin 0=y/b =
sin? @ = (y/b)” and cos§ = z/a = cos? 0 = (z/a)®. Adding the two

equations: sin® 6 + cos? = 1 = z°/a® + y*/b”. Thus, we have an ellipse.

anp.





Sec 9.2

7. Find an equation of the tangent to the curve 
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 by two methods: (a) without eliminating the parameter and (b) by first eliminating the parameter.
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切點為
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12. 
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t > 0 , we have 
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15. 
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. Find the points on the curve where the tangent is horizontal or vertical. If you have a graphing device, graph the curve to check your work.
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    當
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所有的切點為
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    所有的切點為
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21. Show that the curve 
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 , has two tangents at (0,0)  and find their equations. Sketch the curve.
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27. Use the parametric equations of an ellipse, 
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By symmetry, 畫圖

可用第一象限的區域面積計算，則
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29. Find the area bounded by the curve 
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37. 
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 . Find the length of the curve.
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47. Find the distance traveled by a particle with position 
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50. Find the total length of the astroid 
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