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Férdjupningskurs i analys / Calculus II (MA059G/ MAOGOG)
31 May 2010

Time for tenta: 5 hours

Allowed calculators and collections of formulas: Nonsymbolic
calculators and approved "gymnasieformelsamling".

You must provide complete solutions. Motivations and calculations
should be comprehensible and easy to follow. One problem per sheet
and write only on one side of the paper.

The following guidelines will be used to grade: A 22 p, B 18 p, C 14p,
D 10p, E 9p. The grade will be set by how satisfactory you meet the
"larandemal".

Okt ! (1) (a) State the formal definition of lim,_,, f(z) = L. (1p)
ote | (b) Use the formal definition to verify that

lim 2z +1 = 3,
(2p)

@uyg (2) Is the integral

/ln_a:d
Om

convergent or divergent? If it is convergent calculate the
integrals value. (3p)

@@J _ ‘ (3) Let T be a triangle with corners in (0,0), (a,0) and (0, b)
having area S, that is

ab
=5
Draw a rectangle in the triangle with corners in
(0,0), (z,0), (0,7) and on the hypothenuse (z,y). What is the
maximal area that the rectangle can have? (3p)

ol ( (4) Find all solutions of
Y — gyz z%e®, z > 0.
T
(3p)
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(6) Find the Taylor polynomial of degree 3 for In(1 — z) about
z = 0 and use it to calculate

_ 2
lim 2In(l-z)+2z+ =z ‘

z—0 4z + 14
(3p)
(6) (a) Does
n=1 3"
converge or diverge? (1p)
(b) Does
v L
“~Inn
converge or diverge? (2p)

(7) Let y(z) be the solution to the initial value problem 3 = ze¥
such that y(0) = 0. Use the Euler method with step size
h = 0.2 to approximate y(1). ' (3p)
(8) (a) (Do this problem if you are studying MA059G) Use the
Mean-Value Theorem to show that Inz < z — 1 for all
z > 1. (3p)
(b) (Do this problem if you are studying MA060G)
Approximate the root of e™ = z by doing three iterations
of the Fixed Point Method, that is calculate z3, if
o = 0.5. (3p)
Good luck! '
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