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Vrije Universiteit 08:45-10:45 uur
1. Bereken:
/2

a) sin z+/cos z dz,
0
b) / d+1
122425 +2 2

c) /:o

2. Onderzoek de volgende reeksen op absolute convergentie, dan wel relatieve conver-
gentie, dan wel divergentie.

2 (=1 2, (=1 1
WS WSO oSk

n=1

3. Gegeven is de machtreeks
> CrE
nd"
a) Bereken de convergentiestraal R van deze machtreeks.

b) Onderzoek het gedrag van de machtreeks in de randpunten z = Ren z = —R
van het convergentie-interval.

en bepaal het in-

4. Bepaal de machtreeksontwikkeling van de functie f(z) = 5 —:z: 3

terval waarop deze machtreeks convergeert.

7.0.Z.



5. Bepaal zowel pa(x), het Taylorpolynoom van de orde 2, als Ry(x), de restterm, van
de functie f(z) = v4z + 1 rond het punt z = 2.

6. De functie f : R? — R is gegeven door
f(z,y) = 222 + 4oy — 2y® — 2.

a) Bepaal de vergelijking van het raakvlak aan de grafiek van f in het punt (1,1, 3).
b) Bepaal de stationaire punten (critical points) van f.

¢) Ga na in welke van de bij b) gevonden punten f een lokaal extreme waarde
aanneemt. Geef aan of het om een lokaal maximum of minimum gaat.

7. a) Bereken, door verwisseling van integré,tievolgorde:

4 p2
/ / cos(y®) dy dz.
0 Jvz

b) Het gebied S C R? wordt gegeven door:

S:={($,y)€R2‘y2xénw2+y2§4}.

Bereken:
// V2 +y2 dA.
S
! Normering:

l:a)2 2:7 3:a)3 4:4 5:4 6:a)3 7:a)3
b) 3 b)3 b) 3 b) 3

c) 4 c)3
9 7 6 4 4 9 6

Eindcijfer = -#—-I-’%Ii—ten +1



Summary of Convergence Tests

aE STATEMENT £ COMMENTS
Divergence Test I lim w0, then Y\ u diverges. I Bm = 0; then > wymay or
(10.5.1) ko . may not converge. :
Let Z 1, be a series with positive terms, and let £(x) be the
function that ri?sults Wh.en kis reglaced by x in the general This test only applies to series that
term of the series. If f is decreasing and continuous for .o
> 4 th - have positive terms.
Integral Test X 2 &, then .
(105.4) = e “Try this test when f(x) is easy to
Z w, and F) dx - infeoreta
k=1 a mtegrate.
both converge or both diverge.
Let Z 2y O 20 Z iq 01 e series with nonnegative This test osly applies to series with
terms such that .
ison Tost nonmnegative terms.
Comparison Tes a1Sby, a9 <by,...,a,<by,...
(10.6.1) 1=01, G330y, %=k )
ST Try this test as a last resort; other

It Z by converges, then Zak converges, and if Z a;
diverges, then } ° b diverges.
A

tests are often easier to apply.

Limit Comparison Test
(10.6.4)

Let Z ay and Z by, be series with positive terms such that

9

el b;

E 0 < p < oo, then both series converge or both diverge.

This is easier to apply then the

comparison test, but still requires

some skill in choosing the series
by, for comparison.

Ratio Test
(10.6.5)

Let Z 1, be a series with positive terms and suppose that
= Ypr1
k—ytoo Hg
(a) Series converges if p < 1.

(b) Series divergesif p > 1 or p = +eo,
(c) The testis inconclusiveif p = 1. -

Try this test when w involves
factorials or kth powers.

Root Test
(10.6.6)

Let Z 1y, be a series with positive termns such that

(2) The series converges if p < 1.
(b) The series divergesif p > 1 or p = +oo,
(¢) Thetestis inconclusive if p=1

1 Try this test when 1, involves kth

powers.

Alternating Series Test
10.7.1)

Ha>0fork=1,2,3,..., then the series

a -atay—-ag+ -
~a) + Gy a3t g - -
converge if the following conditions hold:

@ az2agzag---
(b) Lim ak=0
k=>+oo

series.

Ratio Test for
Absolate Convergence
(10.7.5)

Let Z Uy, be a series with nonzero terms such that
p= Lim [
k—>+o0 [uk[
(a) The series converges absolutely if p < 1.

(b) The series diverges if p > 1 or p = oo,
(c) The t?é‘t"i’s"fﬁédﬁélﬁs’ﬁ?e‘ifb": L

The series need not have positive
terms and need not be alternating
to use this test.

This test applies only to alterrating ™| ~
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