Integrering

Oppgaver i 5.4 Integrasjonsmetoder og 5.5
Volumberegninger.

550
a) Delvis:
[x2Inxdx = £ Inx— 1 [x3Ldx = £ Inx— L [x2dx = X Inx— £ +C = X (3Inx-1) + C
b) Variabelskifte: u = Inx <= U = + < dx = xdu
[2xdx = [4xdu = [udu= 4 +C = X 4+ C

c) Delvis: | = [x(Inx)2 = £ In?x - %jxi(Zlnx)%dx = X—;Inzxz—jxlnxdx
Mellomregning: jxlznxdx = ?'“X— 1 [x24dx = £ Inx— 1 [xdx =
2inx- £ 4 C
)il =X In’x— (£ Inx— £ + C) = £(2In* - 2Inx+ 1) + D

555
a) Polynomdivision: [ £2dx = [(x - £)dx = X — Injxi+C
b) j—xa*i’f*l dx = [(x+2-x2)dx = £ +2x+x 1+ C

557
d) Delbrek: | = [ -2-dx— [ -L-dx = 2Injx— 1}-Injx + 24C = In(x — 1)2 — Injx + 2h-C =

X+2

3

€) Farst polynomdivigion: [ X—dx = [xdx+ [ X-dx =

Derczatter delbrek:  [xdx+ 1 [-L-dx+ 1 [-L-dx =
L+ ZInx+ k2 Inx— 1HC = (2 +Inj(x* - 1)) +C

558
c) Variabelskifte: u=1+x3= U =3x> = dx = S—izdu
2 2 _1 -1n 1
jJL?dx:jJﬁ"sxzdu=%ju zdu=%ﬂ§+l+0:%%+C=
2a+C=2/1+x®+C
565

d) Variabelskifte: U=2+1=U =4x = dx = %

[ 2xcos(2x® + 1)dx = [2xcos(u) & = 1 [cosudu = L sinu+C = Lsin(2x?+1)+C

568

f(x) = 2xe*, X € [-4,1]
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-5 -3.75 -2.5 -1.25 0 1.25

Produktregel: f'(x) = 2e* + 2xe* = 2(1 + x)e*
Endaen gang: f'(x) = 2eX+ 2(1 + X)e¥X = 2(2 + X)&

Vendepunkt nérx = -2 (-2,2(-2)e’?) = (-2,-%) = (-2,-0.541)

Vendetangent: y — (—-5) = f'(-2)(x - (-2)) <
y+% =-5(x+2) =@ y=-2x-%

(Tilnaamet: y = —0.271x — 1.08)

—-2

Vendetangent skjagrer x-aksen ndr: —2-x- 8 = 0 = x = 4
€ €

Delvis: [ xe*dx = xeX — [eXdx = xe* — &+ C = (x— 1)e¥+ C

A= “j(—e—zzx— e—82)dx| + “?2 2xexdx| =
|—e—22 j:ix+4dx| + |j?22xexdx| =

|31 +4x)| + 2% [(x— 1)eX| =

2 X2
2 2

e
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e—22|2 -8-(8-16)H2-1- (-3e?)
22+25 -1 $+2-5=2-2 =173

576
8 u=sin(2x) = U =cos(2X)2 <= dx = b
[ sin(2x) cos(2x)dx = [ u? cos(2x) T = futdu= 14+ cC-=

+sin’(2x) +C

V= njOT sin?(2x) cos(2x)dx = f[sin3(2x)] =Z(1-0 =%

.
6

b) V= (sn2x+3)2 =z [ (Sn?(2x) + 6Sn(2X) + 9clx =
7 [27(% ~ 4 cos(4x) + 6sin(2x) + 9)dx =

g [5X— 5 Sin(4x) — 3cos(2x) + 9x] =

n(r—3+187r - (-3-1)) = 1972 =~ 188
c) (1-tanx)? = 1- 2tanx+ tan®x
[(1 - 2tanx + tan®x)dx = x + 2Injcos(x)+tanx — x + C

V= njf(l— 2tanx + tan®x)dx = no%[x+ 2Injcos(X)+tanx — x] =

r(&+2In2 41— 2 _0) = z(2InZ + 1) = 7(2(IN2% —In2) + 1) =
7(2(11n2-1n2) +1) = 7(1-1In2) = 0.964

580
Xx=y < y=1%/X

(Om vi dreier begge funksjonene 180° eller den positive 360° gir samme
omdreiningslegeme!)

V=n[2yPdx = x> xdx = [ %] = n(200 - 0) = 200z ~ 628

X5.4

Denne virker kanskje litt pa siden, men har vaat gitt til eksamen, hvis de ikke finner pa noe
bedre, kan de godt finne pa d gi en variant av denne, feks. med sin(mx) sin(nx) eller noe
lignende!

f(X) = cos(x) cos(5x)

a, b)
g(x) = cos(x),h(x) = —cos(x) gir i GeoGebra:
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+cos(x) er altsa den sakalte omhyllingskurven til cos(5x).

c) Ved alegge sammen ligningene far vi:
cos(u — V) + cos(u + V) = 2cosucosv
dler:
Ccosucosv = %(cos(u —V) + cos(u +V))

d)u=xogv =5xgir:
[ cosxcos(5x)dx = < [(cos(x — 5x) + cos(x + 5x))dx =
1 [(cos(—-4x)dx + cos(6x))dx = < [(cos(4x)dx + cos(6x))dx =
L0 4 Sy L ¢ = Lendx+ L snbx+C

€) CosSMX - cosnx = +(cos((m— Nn)x) + cos((m+ Nn)x)

| = jzn cosMX - sinnx dx = + jzn(cos((m— n)x) + cos((m+ N)x)dx =

27 - sin((m-n)x) sm((m+n)x) 9
1 2 S ]=0 (N&rm=n)

f) m = ngir: cosmx - cosnx = %(cos(O) + cos(2nx) = %(1 + €0s(2nx))

(1+ cos(2x))dx = £ Z[x+ L sin(2nx)] =

s
2%( 27 +0-(0+0) = x QED
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