Forkunnskaper i matematikk for fysikkstudenter.
Derivasjon — lgsninger pa oppgaver.

Oppgave 2.1:
a) f(x)=2x"-x*-4x-5
f'(x)=2-3x*-2x-4-0=6x"-2x—-4

b) f(x):xz(xz+x—3):x4+x3—3x2
f'(x)=4x"+3x" —3-2x =4x° + 3x" — 6x

0 f(X)=2x2—1
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Oppgave 2.2:
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Vi kan ogsa bruke derivasjonsregelen for en brgk, der vi pa forhand har funnet ut at
d

d—(\&) :% (se Eksempel 2.2a). Da far vi:
X X
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0 F(x)=(2/x) =(2/x) ~2-2/x+1=ax-axt 1
f'(x)=4 ‘/;%%1 0[4—2x‘5\[4—2-%=4—%.
s
Oppgave 2.3:
a) f (x)=x-cosx

f'(x)=2x-cosx+ x*-(—sin x) = 2xcos x — x’sin

b) f(x)=$
(—=sinx)-x—(cosx)-1 —x-sinx—cosx

f '(X) = X2 = 2

c) f(x)zﬁ-tanx
1 1 1 sinx  Jx
f'(x)=—F4—-tanx++/x- = : +
() 2Jx Vx cos’X  24/X cosx cos’X
sinx- cosx . 23x -x _sinX-CosSX+2X

2x/§ cos? x Zﬁ'coszx_ 2/x - cos? x

Oppgave 2.4:
a) f(x)=x"-¢e"
fr(x)=2x-e +x*-e =(2x+x")e”

b) f(x):(Zx—s)-In(xz):(Zx—3)-(2Inx):(4x—6)-lnx
f'(x)=(4-1+0)-Inx+(4x—6)- 2 =4Inx+4-2

c) f(x):x-In(\/;)zx-In(x%):x-(%lnx)z%(x.lnx)

fr(x)=2(1-Inx+x-1)=%(Inx+1)

Oppgave 3.1:
a) f(x):(2x—1)3:u3 der u=2x-1.
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f'(x)=3u?-u'=3(2x-1)"-(2-1-0) =6(2x -1’

b) f(x):(xz—x)zzu2 der u=x?-x.
f‘(x):2u-u‘:2(x2—x)-(2x—1)

d) f(x)=e™ =¢' der u=—x2,

f'(x)=e"-u'= e* (-2x) = 2x-e*

Oppgave 3.2:

a) f(x)=sin(3x) = f'(x)=3cos(3x)

b) f(x)=e® = f'(x)=—2e>

c) f(x)=e™cos(2x)
& f'(x)=—e™ cos(2x)+e - (-2sin(2x))=—e*(cos(2x) + 2sin(2x))

d) f(x)=x-In(4x) < f'(x):l-ln(4x)+x%: In(4x)+1
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