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used. All work must be your own. If you use a calculator, you must still write out all
operations performed on the calculator. Do not replace precise answers, such as

√
2, π, or cos π

7
with decimal approximations. Make all obvious simplifications. Submit only your own work!
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I simply cannot grade what I cannot read. Thank you for your consideration in this!



Test #2 Math 1553 March 2021

1. (40) Let C be the curve defined by the parametric equations x = cos t and y = 2 sin t, 0 ≤ t ≤ 2π.

a. (15) Find
dy

dx
as a function of t.

b. (5) Use the result of part (a) to find the slope of the straight line tangent to C at the point

corresponding to t =
π

4
.

c. (15) Use the result of part (a) to Find
d2y

dx2
as a function of t.

d. (5) Use the result of part (c) to find the interval a < t < b on which the curve C is concave down.
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2. (20) Find the area of the region R that lies inside the circle given by the polar equation r = 2 sin θ
but outside the circle r = 1. (You will need to find the values of θ at which the two circles intersect. A
sketch is helpful.)
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3. (20) Consider the conic section with polar equation r =
3

1− 2 cos θ
, θ �= ±π

3 .

a. (5) Find the eccentricity e and name the type of conic section.

b. (5) Remembering that the origin is at a focus F , find the distance d from F to the directrix line D,
and a rectangular (i.e. an x, y−) equation for D.

c. (5) Find polar coordinates for the vertices (the points where the polar (i.e. x−)axis crosses the
graph). (Hint: remember that r can be negative and what this means graphically.)

d. (5) Find the points on the graph corresponding to θ = ±π
2 and make a rough sketch of the conic

section, labeling the points mentioned in parts (c) and (d).
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4. (20)

a. (7) Express the endless decimal 0.09 = 0.090909 . . . as a ratio of two whole numbers. (Hint: Interpret
the endless decimal as the sum of a geometric series.)

b. (7) Find the sum of the telescoping series
∞∑

n=1

(
1

2n
− 1

2n+ 2

)
.

c. (6) Find all values of x for which
∞∑

n=1

2nxn converges.
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