March 25

How do you find a maximum or a
minimum using the second
derivative?

March 25

Students will verbally explain how to
find the area enclosed by polar

curves
(using the words:
radius, angle, arc...)
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2. The curve above is drawn in the xy-plane and is described by the equation in polar coordinates 7 = 6 + sin(286)

for 0 = @ < x, where r is measured in meters and 6 is measured in radians. The derivative of r with respect

to @ is given by % =1+ 2cos(26).
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(a) Find the area bounded by the curve and the x-axis. " J

(b) Find the angle 6 that corresponds to the point on the curve with x-coordinate —2. *=©<%¢ ==@
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(c) For g —, o is negative. What does this fact say about r ? What does this fact say about the
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(d) Find the value of & in the interval 0 < @ < % that corresponds to the point on the curve in the first

quadrant with greatest distance from the origin. Justify your answer.
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Question 2

The curve above is drawn in the xy-plane and is described by the equation in
polar coordinates r = @ + sin(26) for 0< @< a, where r is measured in

meters and @ is measured in radians. The derivative of r with respect to 8 is
dr
nby <= =1+ 2c0s(26).
given by 47 cos(20)

=0 s0(20)

(a) Find the area bounded by the curve and the x-axis.
(b) Find the angle @ that corresponds to the point on the curve with
x-coordinate =2,
2
(¢) For % <0< ‘T” :{l_; is negative. What does this fact say about  ? What does this fact say about the curve?
(d) Find the value of @ inthe interval 0 < < % that corresponds to the point on the curve in the first quadrant

with greatest distance from the origin. Justify your answer.
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(a) Area = %J’“ = de : limits and constant
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=3[ (0 +sin(20)? o = 4352 L1t ranswe
(b) -2 =rcos(f) = (6 +sin(20))cos(8) . [ |z equation
6 =278 “ 1 1 zanswer

© Since j—; <0frfco< ZTIT 1 is decreasing on this

interval. This means the curve is geiting closer to the origin.
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I : information about r
I : information about the curve

(@) The only value in {o, %} where & —gis 9= z
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[ 1 : answer with justification
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The greatest distance occurs when @ = %
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. The graphs of the polar curves r =2 and r = 3 + 2cos @ are shown in the figure above. The curves intersect

2 oo dE
3 and 6 = 3

when 6 =

(a) Let R be the region that is inside the graph of r = 2 and also inside the graph of r = 3 + 2cos 8, as shaded
in the figure above. Find the area of R.

(b) A particle moving with nonzero velocity along the polar curve given by r = 3 + 2cos 8 has position

(x(1), ¥(¢)) at time t, with @ = 0 when ¢ = 0. This particle moves along the curve so that L. Find

. do
dr I g : : :
the value of u at @ = 3 and interpret your answer in terms of the motion of the particle.
. S dy dy _. dy s . ]
(¢) For the particle described in part (b), T O Find the value of P at @ = w and interpret your answer

in terms of the motion of the particle.
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3. A particle is moving along a curve so that its position at time 7 is (x(r), y(¢)), where x(t) = > — 4t +8 and
y(t) is not explicitly given. Both x and y are measured in meters, and f is measured in seconds. It is known

dy -3
that = =te " - 1.
d dt e

(a) Find the speed of the particle at time f = 3 seconds.
(b) Find the total distance traveled by the particle for 0 <t < 4 seconds.

(¢) Find the time ¢, 0 < < 4, when the line tangent to the path of the particle is horizontal. Is the direction of
motion of the particle toward the left or toward the right at that time? Give a reason for your answer.

(d) There is a point with x-coordinate 5 through which the particle passes twice. Find each of the following.

(i) The two values of t when that occurs

(ii) The slopes of the lines tangent to the particle’s path at that point

(iii) The y-coordinate of that point, given y(2) = 3 + £



