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INSTRUCTIONS: There are 11 prob-
lems worth 10 points each. You
may eliminate any one problem, or I
will drop the problem with your low-
est score. There are no notes, or
books allowed and no calculator is
allowed. Illicit use of a calcula-
tor, smart phone, tablet, device that
runs apps, or hand written notes
will result in a grade of zero on this
exam and may result in a formal re-
ported allegation of academic mis-
conduct. To receive full credit, you
must clearly justify your answer and
use proper notation.



(1) Evaluate the derivative of each function.

(a) f(x) = xex
3

(b) g(t) = log4(t−cos(t))

(c) f(x) = sin−1(ex)



(2) Evaluate each indefinite integral.

(a)
∫

8

x2 + 16
dx

(b)
∫

2x

x2 + 16
dx



(3) Evaluate the integral using any applicable method.

∫
x ln(x) dx



(4) Evaluate the integral using any applicable method.

∫
4x2√
1− x2

dx



(5) Evaluate the integral using any applicable method.

∫
x− 2

x2(x− 1)
dx



(6) (a) Determine whether the integral is proper or improper. If improper, briefly state why.

∫ 2

0

dx

(x− 1)3

(b) Evaluate the integral if possible or show that it is divergent.



(7) Determine whether the series is absolutely convergent, conditionally convergent, or divergent.
Use any applicable method.

(a)
∞∑
n=1

tan−1(n)

n
√
n

(b)
∞∑
n=0

(
−5

2

)n



(8) Find a Taylor series for the function f(x) = e3x centered at a = 1 using any applicable
method.



(9) Find the equation of the line tangent to the parametric curve at the indicated point.

(a) x = t2−3, y = e2t, at (−2, e2)

(b) x = θ cos θ, y = θ sin θ, at θ = 2π



(10) (a) Convert the Cartesian point (x, y) = (−1, 1) to polar coordinates (r, θ).

(b) Find the distance between the points in the plane with polar coordinates
(√

2,
π

4

)
, and

(
3,

3π

2

)
.

(Hint: The standard distance formula only applies when points are known in Cartesian coordi-
nates.)



(11) Find the area bounded by the polar curve1 r = 2(1 + cos θ) for 0 ≤ θ ≤ π
2
.

1If you wish to plot the curve, polar graph paper is provided on the next page.



Polar Graph Paper



Some Potentially Useful Results

1

1− x
=

∞∑
n=0

xn, |x| < 1

ex =
∞∑
n=0

xn

n!
, for all x

sinx =
∞∑
n=0

(−1)n x2n+1

(2n+ 1)!
, for all x

cosx =
∞∑
n=0

(−1)n x2n

(2n)!
, for all x

ln(1 + x) =
∞∑
n=1

(−1)n−1x
n

n
, −1 < x ≤ 1

tan−1 x =
∞∑
n=0

(−1)n x
2n+1

2n+ 1
, −1 < x ≤ 1

(1 + x)k = 1 + kx+
k(k − 1)

2!
x2 +

k(k − 1)(k − 2)

3!
x3 + · · · =

∞∑
n=0

(
k

n

)
xn, |x| < 1

where
(
k

n

)
=
k(k − 1)(k − 2) · · · (k − n+ 1)

n!
.


