
MATH 19
FINAL EXAM PRACTICE

14 NOVEMBER 2014

Name :

Show all of your reasoning. You may use the back of each page for
additional space or scratch work. You do not need to simplify your
answers unless specifically instructed to do so.

You may use one page of notes (front and back). You do not need
to submit it with the exam.
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(1) Short answer questions. You do not need to show any work
for the following questions.

(a) Evaluate
∞∑
n=2

18

3n
Answer:

(b) Evaluate

∫ ∞
1

1

x2
dx Answer:

(c) Determine the Taylor series of f(x) = sin(2x) around the
center x = 0.

Answer:

(d) Determine the Taylor series of f(x) = xex around the cen-
ter x = 0.

Answer:



(e) Sketch on the following axes the locations of the complex
solutions to the equation z8 = 1.

Real

Imaginary

(f) Find a function f(t) satisfying the following three proper-
ties. ∫ π

−π
f(t) = 8π∫ π

−π
f(t) sin t = 3π∫ π

−π
f(t) cos(2t) = 4π

Answer:



(2) Solve the following initial value problem.

y′′(t) + 6y′(t) + 8y(t) = 24

y(0) = 0

y′(0) = 14



(3) Evaluate

∫ ∞
0

x2e−x/2 dx.



(4) Evaluate

∫ π/4

0

sec4 x tanx dx.



(5) Determine whether each series converges or diverges. Be specific
about which tests or facts you are using.

(a)
∞∑
n=1

n2 + n

n3 − n

(b)
∞∑
n=1

ln n

2n

(c)
∞∑
n=1

1

n · [1 + (ln n)2]



(6) Convert the following equation to rectangular form (an equation
in variables x and y).

r =
1

3 + cos θ + 2 sin θ



(7) Convert the (finite) complex Fourier series below to a (finite)
real Fourier series.

(3 + 4i)e−3it + (5 − 12i)e−it + (5 + 12i)eit + (3 − 4i)e3it



(8) Evaluate each of the following sums.

(a)
∞∑
n=0

(−1)n

5n · n!

(b)
∞∑
n=0

(−1)n

(2n+ 1)! · 5n

(c)
∞∑
n=1

(−1)n−1

n · 5n



(9) Find the fourth order Taylor approximation of the function

f(x) = e−x
2

sinx

around the center x = 0.



(10) Define a path by the following position function.

~r(t) =

(
1

2
t2, 5,

1

3
t3
)

Determine the arc-length of this path from t = 0 to t = 1.



(11) Let f(t) be the solution to the following initial value problem
(you do not need to find an explicit formula for f(t)).

f ′′(t) + f ′(t) + f(t) = e−t
2

f(0) = 1

f ′(0) = 1

(a) Determine the values of f ′′(0), f ′′′(0), and f (4)(0).

(b) Find the fourth order Taylor approximation of f(x) around
the center x = 0.

(c) Give an approximation of the value f(1).



(12) Find the (2π-periodic) real Fourier series of the function whose
graph is shown below.

π−π

π

−π



Additional space for work


