KOC UNIVERSITY
MATH 106 - CALCULUS

© 2005 by Prof. Dr. \(Toma Albu

Final Exam June 9, 2005

Duration of Exam: 135 minutes

INSTRUCTIONS: No calculators may be used on the test. No books, no notes, and
talking allowed. You must always explain your answers and show your work to receive
full credit. BONUS POINTS will be awarded for HIGH QUALITY WORK. Use
the back of these pages if necessary. Print (use CAPITAL LETTERS) and sign your
name, and indicate your section below. GOOD LUCK!
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Problem 1.

(a) (5 pts) Find the derivative of f(z) = °

' V3 — x2

y 372 - .
3., T 0 17T X e

1 Pt LAl G - "** 3
(3-—:‘?) V352 |
(b) (7 pts) Find the derivative of f(z)=1In (}_:fﬂf)
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(c) (8 pts) What is the smallest perimeter possible for a rectangle whose

area is 100 cm?, and what are its dimensions?
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Problem 2.

/2 :
(a) (5 pts) Calculate [ 151%— dz
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(b) (10 pts) Find the volume of the solid generated by revolving about the

z-axis the region between the curve y =sinz, 0 < z < 7, and the z-axis.
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(c) (5 pts) Using integration by parts, calculate | arctanz dzx
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Problem 3.
z? dx
(a) (8 pts) Calculate / RIS
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(b) (7 pts) Evaluate the integral or state that 1t dlverges
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Problem 4
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(a) (6 pts) Calculate 2(5— (3n+)1 )—_-_
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(b) (8 pts) Determine whether the series Z -—w is convergent or
n=1

divergent. (Hint: Use the Direct Comparison Test.)
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(c) (6 pts) Determine whether the series Zln(;l-:_gl> is convergent
or divergent.
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Problem 5.
(a) (5 pts) Prove that if the series Zan is convergent, then lim a, = 0.
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(b) (10 pts) Find the radius of convergence and the values of z for which
the series

i (22 — 5)"

n=1

is (i) absolutely convergent, (ii) conditionally convergent, (iii) convergent,

(iv) divergent. -
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(c) (5 pts) Find the Maclaurin series enerated by the function
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Problem 7. (EXTRA BONUS POINTS)
(10 pts) Find the limit of the sequence

(—1)"*1(2n® + 5n — 11) sin(3n* + 7)
3nt+ 7

ap =

or show that the limit does not exist.

% - S
o le Zmrsmell . [ avoramtia))g TaitSeat

DmTE A%+ 2
Pt ‘O.n: = 2P+ S - 44
: 3'11"-{-7-
Liren &L__:A,m. m‘?(z-l»._sl_. .!-4?)
Moo onN-AeC Y ooz -
’hq (":-f- .1.'4)
= ‘Za-m "?.'\_) Leirn Loxy '2:{1 - %‘5
-0 M =30 %Y 4 _‘%; =
= 0. X _
-5-0




