EXAM 3 Name:
Math 2924
10/23/19

Instructions: To ensure getting full credit you must show your reasoning process on each problem.

PROBLEM 1. (20 points) Explain why each of the integrals is improper and then compute their value
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PROBLEM 2. (20 points) Consider the cardiod r =1 — 3 cos(8).
(a) Find the slope of the tangent line at the point where 6 = 7 /4.
(b) Find the § values 0 < 8 < 2 for all points where the tangent is horizontal.
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PROBLEM 3. (20 points) Let C be the curve traced by an object moving in the plane according the parametric
equations z =3 — 3t,y = ¢2.

(a) Determine the t-intervals on which the object is moving right-left and up-down.

(b) Find any points on the curve where C crosses itself.

(c) Plot the most important points (including those from parts (a) and (b)) and sketch the curve. Be sure
to clearly identify any intercepts.

(d) Determine the speed of the object at time ¢ and express the distance that the object has traveled from
time ¢t = 0 to t = 3 as an integral.

(e) At what time or times is the object moving the slowest?
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PROBLEM 4. (20 points) Consider the polar curve C : 7 = sin(36).

(a) Sketch graph of r = sin(36) in the (6,7)-plane.

(b) Sketch C.

(c) Determine the polar coordinates of the leftmost point on C.

(d) What is the smallest angle 6y for which the graph of r = sin(36) for 0 < 8 < 0 is the entire curve C?
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PROBLEM 6. (5 points) State the addition formula for cos(A + B).

L (A+R) = cocAcosR — SIrASInE

PROBLEM 7. (5 points) A curve C is described by parametric equations C : & = z(t),y = y(t). What
properties does C' satisfy in each of the follwing cases:

(a) Both z(t) and y(¢) are odd functions.

(b) Both z(t) and y(t) are even functions.
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