
Math 252 Final Exam Name:
12/08/2020 Instructor: Rhodes

On all problems, show enough work to indicate how you arrived at your answers.

1. (6 pts. – 3 pts. each) A parametric curve is given by

x(t) = t2 − 2t+ 3, y(t) = t3 − 4t,

for −∞ < t <∞.

(a) Find the slope of the tangent line to the curve at the point where t = 0.

(b) Give the x- and y- coordinates of all points on the curve where the tangent line is vertical.

2. (8 pts.) The region bounded by the graphs of y = 4− x2 and y = 0 is rotated about a vertical axis at
x = 3. Give, but do not evaluate, an integral calculating the volume.



3. (25 pts. – 5 pts. each) Compute the following, showing your work.

(a)

∫
1

(x2 + 4)3/2
dx

(b)

∫ π/4

0

tan4 x sec4 x dx

(c)

∫
1

x2 − 2x
dx

2



(d)

∫ 1

0

1

x3/2
dx

(e)

∫
x lnx dx

4. (6 pts. – 2 pts. each) A function’s values are given in a table:
x 0 0.25 0.5 0.75 1

f(x) 0.14 0.31 0.75 1.31 2

(a) Give a trapezoid sum approximating

∫ 1

0

f(x) dx. (Do not simplify.)

(b) If you know the graph of the function f(x) is concave up, what does that tell you about your
approximation in part (a)? Explain briefly, using a drawing.

(c) Use Simpson’s rule to approximate

∫ 1

0

f(x) dx. (Do not simplify.)
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5. (10 pts.) An elevated water tank is shaped like a paraboloid, obtained by rotating about the y-axis
the region bounded by that axis, the curve y = 9 + x2 for x ≥ 0, and the line y = 18. Both x and y
are measured in feet, and the ground is at y = 0.

Give an integral for computing the work that would be done in pumping enough water from ground
level to fill the tank. Do not evaluate the integral. (The weight density of water is 62.4 lbs/ft3.)

6. (6 pts. – 2 pts. each) The subparts of this problem can be done most easily using each one to answer
the next, but you may also do them independently. No work needs to be shown.

Recall that a Maclauren series is just a Taylor series at a = 0.

(a) Give the Maclauren series for the function f(x) =
1

1− x
.

(b) Give the Maclauren series for the function f(x) =
1

1 + x2
.

(c) Give the Maclauren series for the function f(x) = arctanx.
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7. (9 pts. – 3 pts. each) The time, in minutes, a customer must wait to check out at a certain business is
modeled as a random variable with probability density

f(t) =

{
ce−t/7 for t ≥ 0,

0 for t < 0.

for some constant c.

(a) What must the value of c be?

(b) What is the probability a customer will wait less than 3 minutes? (Evaluate any integrals in your
answer.)

(c) What is the average time a customer must wait to check out? (Evaluate any integrals in your
answer.)
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8. (5 pts.) The graph of the polar curve r = θ for 0 ≤ θ ≤ 2π is shown.

(a) (3 pts.) Using A =
∫ b
a

1
2r

2 dθ, fully compute the area in the fourth quadrant
that is inside the graph.

(b) (2 pts.) Give parametric formulas for x, y tracing the curve.

9. (9 pts.) A function f is defined by a power series as

f(x) =

∞∑
n=0

(−1)n

(3n)
√
n+ 1

(x− 5)n

(a) (6 pts.) Find the interval of convergence of the series.

(b) (3 pts.) Give numerical values of f(5), f ′(5), and f ′′(5)
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10. (16 pts. – 4 pts. each) Determine whether the following series converge or diverge. State what test
you use, and show enough work to make clear that you have applied the test correctly.

(a)

∞∑
n=0

√
n+ 1

3n2 + 1

(b)

∞∑
n=1

(−1)n
en

n2

(c)

∞∑
n=1

7n

(n+ 1)!

(d)

∞∑
n=1

(−1)n
1√
n+ 2
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