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MATH 106 - CALCULUS I

FINAL January 3, 2014

Duration of Exam: 120 minutes

INSTRUCTIONS: CALCULATORS ARE NOT ALLOWED FOR THIS EXAM.
No books, no notes, no questions and no talking allowed. You must always explain your
answers and show your work to receive full credit. Use the back of these pages if nec-
essary. Print (use CAPITAL LETTERS) and sign your name, and indicate your
section below.

Surname, Name: —————————————————

Signature: ————————————————————

Section (Check One):

Section 1: E. Ş. Yazıcı (Mon-Wed 16:00) —–
Section 2: E. Ş. Yazıcı (Mon-Wed 13:00) —–
Section 3: Doǧan Bilge (Mon-Wed 11:30) —–
Section 4: Doǧan Bilge (Mon-Wed 14:30) —–
Section 5: Altan Erdoǧan (Tu-Th 16:00) —–

PROBLEM POINTS SCORE

1 24
2 20
3 15
4 15
5 15
6 15

TOTAL 104



1. Determine whether the following series are convergent or not.

a) (8 points)
∞∑
n=1

(
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n

)

b) (8 points)
∞∑
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(
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)n

c) (8 points)
∞∑
n=0

(
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)



2. a) (8 points) Find the Maclaurin series of f(x) if f(0) = 0 and f ′(x) =
ex − 1

x
.

b) (4 points) Use the 4th degree Maclaurin polynomial of f(x) to estimate f(0.1).

c) (8 points) Find all values of x for which the power series
∞∑
n=1

(
(x+ 2)n

n4n

)
is absolutely

convergent, conditionally convergent or divergent. What is the radius of convergence of this
series?



3. a-)(10 points) Let {xn} be a sequence that satisfies the following:

• Each term is a natural number, i.e. xn ∈ {0, 1, 2, 3, ....} for each n;

• xn ̸= xm for m ̸= n, i.e. each term of the sequence is a different natural number.

Show that {xn} is divergent.

b-)(5 points) If {xn} is a sequence where each term is a natural number, find a necessary
and sufficient condition which will guarantee the convergence of {xn}.



4. (15 points) Find the shortest and the longest distance of the curve
x2

4
+ y2 = 1 to the

point (1, 0).

(Note: The distance between the points (a1, a2) and (b1, b2) is defined as

d =
√
(a1 − b1)2 + (a2 − b2)2 ).



5. (15 points) Show that x5 + 2x3 + 2 + ex = 0 has exactly one root.



6. (15 points) Find the area of the region enclosed by the curve y = x2 tan−1 x, the x-axis
and the lines x = −1 and x = 1. (Note: tan−1 = arctan x)


