7.3 De kettingregel

Opgave 25:
a  f(x)=(x*-5x)% =x* —10x° + 25x°

f'(x) = 4x® —30x% + 50x

b. 2(x*—5x)-[x* —5x] =2(x —5x)(2x - 5) = (x? - 5x)(4x —10) =
= 4x® —10x? — 20x* + 50x = 4x> —30x% + 50x = f'(x)

Opgave 26:
Y2 =DJ3

Opgave 27:
a f(x)=-22x+1)*=-2u"met u=2x+1dusu’ =2

f'(x)=-8u®-u'=-8(2x+1)°%-2=-16(2x +1)°

b g()=——  =@r-2)t=ulmetu=3r—2dusu =3
(3x-2)
g'()c):—Zu_s-u':—is-u':—is-\?.:—#3
u B3x-2) (Bx-2)
C. h(x)=v2x*+4x =[u met u=2x*+4x dusu' =4x+4
1 1 2x+2
h(x)=—=u"= (Ax+d) =
2\/; 2\ 2x% + 4x V2x% + 4x
1 1 1
d jkx)= =(@x-D) ?=u’*metu=4x-1dusu’'=4
Nax -1
j'(x)——iu_l% ‘u'= -1 ‘u'= -1 4= 2
2 2urfu 2(4x-DVax-1  (4x—-DJax-1
e k(x)=(x*+3Vx?+3=(x? +3)1% —u™ met u=x2+3 dusu' = 2x
k'(x) zl%u% u' =13 x* +3-2x =3x/x* +3
f.  I(x) :;z(x2 +2x+3)_% —u T metu=x*+2x+3dusu =2x+2
Vx®+2x+3
1 -1 -1
I'(x)=-4u"% -u' = u' = (2x+2) =
? 2u\fu 2(x® +2x+3Vx?+2x+3
B -x-1
(x* +2x+3)Vx*+2x+3
Opgave 28:

a f(x)=4:x*+7x-2 =4’ met u=x*+7x-2 dusu' =3x*+7
f'(x)=8u-u' =8(x*+7x-2)(3x* +7)
6 6

b. X)=—— = — = 6u’metu=x*+3x dusu'=2x+3
&) (x% +3x)° u®
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184"  18(2x+73)
ut (x*+3x)°

c. h(x)=3%x*+3x =‘°{/_=u% met u = x> +3x dus u’' =3x*+3

g'(x)=18u""-u'=

h'(x)—iu%-u'— 1 - ' HF+3 0 xP+1
’ 3 337 3YP+3)? (P +3w)?
1 1 1 i
d jkx)= = —=—=u ?metu=4-x dusu'=-1
(4-x)N4-x (4—x)lE u'?
2, =3, - 3

= T U = =
2% 2u’u  2(4-x)? - Ja—x
e  k(x)=5-v2x*+x* +4x? =5-u +4x? =5.u% +4x% met u = 2x* + x2 dus
u' =8x>+2x

’ 3 3
5u +8x:5(8x +2x)+8x:5(4x + x) 8y

i O et

k'(x) = Z%u_% ‘u'+8x =

x’+4 u 1
f. I(x)= =—=Ju=u>metu=x>+4dusu’' =2x
Vx?+4 Ju
1 1 u' 2x X
I'(x)=%u?u'=—"+-u'= = =
? ou’ 2:du 2.x2+4 Jx?+4

b. f(x)=(Gx*-2x)°=u’metu=21x*-2x dusu'=x-2
f'(x)=3u? u'=3(3x*-2x)% - (x-2)=0
1x*-2x=0 v x-2=0
sx(x-=4)=0 v x=2
x=0 v x=2 v x=4

c. v, =/(6)=216
rc = f'(6) =432
y =432x+ b door (6,216)

216 =2592+b
-23716=5
y=432x - 2376
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Opgave 30:
a  f(x)=+x*+9—x"+5x
, 1 X
f'(x) zm 2x—2x+5 =9
re= f'(4)=-2%
yi=f4)=9
y=-2¢x+b door (4,9)
9=-8%+b
174=b
y=-2¢x+17%
b. f’(3):i—6+5¢0 dus niet

V18

X

—-2x+5

c. [f'(x)= -2x+5=5

=0 v \/x2+9=%

0 v x2+9:%

=0 v xZ:—B%kanniet
f(0)=3

b door (0,3

Opgave 31:
f(x)=x-v2x+1=g(x) -h(x) met g(x)=x en h(x) =v2x+1
h(x) =2x+1=+/u met u=2x+1

Opgave 32:

a f(x)=x-+3x+1"

1 3x 2(3x+1) 3x
'x)=1-v3x+14+x-——-3=~/3x+1+ = +
f&) 2-43x+1 2-43x+1 2-4/3x+1 2-43x+1

_b6x+2+3x  9x+2
2-43x+1 2-4/3x+1
Jx?+1

b. g(x)=

2x+1
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@x+1) Lo xe12 YD 5 e

g'(x) = 2.4/x%+1 _ Vx?+1
(2x +1)? (2x+1)?

x(2x+1) 2(x% +1)
_ x4l x4l x4 -2(x°+1) 2P 4 x—2x" -2
(2x+1)? @x+D)2 x?+1  (2x+1)2-Ax?+1
B x—2
(2x+1)? x2 11
c. h(x)=x-(3x+1)°
W(x)=1-Br+D°+9x(Bx+1)* = (Bx +1)° + 9x(3x +1)*?

2
-1
d k(x)=—2
) AAx+1
1 2(x* -1
Vax+1-2x—(x* -1 ———-4 2x - JAx +1-
k!(x): 2'\/4)(:“!‘1 — \/4x+1 —
4x+1 4x+1
2x(4x+1) 2(x* -1)
Jax+1  JAx+1  2x(Ax+1)-2(x*-1)  8x’+2x-2x"+2 _
4x+1 (4x+1)-v4x+1 (4x+1)-V4x+1
. 6x*+2x+2
(4x+1D)-Ax+1
Opgave 33:
S(x)=2x-+3x+1
=/ =20
1 3x
'xX)=2-V3x+1+ix: B3=1 VI +1l+——
f)=s 23x+1 4-43x +1
re=f'(8)=3%
y=3%x+b door (8,20)
20—29§+b
-93=p
y=3%x—-92
Opgave 34:
x+1
S (x) =
Vx?+4
(x+1)
Vx?+4.1- (x+l) o Jx2ra-*
a f’(x)_ X +4 = “x2+4:
x2+4 x?+4
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x2+4 B xZ+x x2+4—x%—x
:\/x2+4 \/x2+4: Vx*+4 A-x
x*+4 x*+4 (x +4)-Ax2+4

4—-x=0
x=4
y=fA)=72-= L/5 dus (4,1+/5)
b. 4=(03)
re=1(0)=4
y=3%x+b door (0,1
+=0+b
b=3
Y=ty
snijpunt x-as; $x+1=0
br=—1
x=-1
B =(-10)
Opp(AOAB)=%-OB-04=%-1-1=1
Opgave 35:

a  g(x)= x+6
J8x+9
dus j(x) = (8x+9)_% —u> met u=8x+9 dusu’ =8
J'(x) = —%u_% u'=-1. (8x+9)'1% -8
/() = W(x) )+ ) 7(x) =1 Br+9) 4 (x +6) 5 (Bx+9) 8=

—(x+6)-(8x+9) 7 = h(x)- j(x) met h(x)=x+6 en j(x)=(8x+9) >

1 4(x + 6) B 8x+9 B 4x + 24 B
N8x+9 (Bx+9v8x+9 (Bx+9v8x+9 (Bx+9)vV/8x+9
8x+9-4x-24 4x -15

T (Bx+9VBr+9 (8xr+9)Bx19

x+1

bSO = o = (D e
’ ) 1 5 _ 1 x(x+1)
=1. 4) 2 -3 4 Z
f(x) (x“+4) 2 +(x+1) z(x +4) \/m (x +4) [v2 + 4
x> +4 x°+ x*+4-x" —x 4-x

(x* +4)Vx*+4 (x +4)\/x +4 (x +4)x* +4 (x +4)x* +4
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