9.4 De natuurlijke logaritme

Opgave 58:

a e"logZ-x — (e“|092)x — ¥

b, [2°] =[¢"%] =[¢"]’ met u=*log2-x dus u’
[eu]r — eu 'Z/l’ — e“logZ-x_eIngz 2x_e|ogz

Opgave 59:
Ine=1Ine* =1

|n€\/_=|ne%:1%

Ini=Ine™*=-1

1=Ine’ =0

3Ine¥fe =3-Ine” =3.11 =4

In?e® =(Ine®)*=3*=9

In®e? =(Ine®)*=2°=8

" e = 4" 7472 =7+ 49=56

%InS _ e|n55 5% _ \/g
30

Qe "o a0 oo

In10 In3
e e =1

e
w
I

Opgave 60:

a e¥=12
3x =1n12
x=3In12

b. 5e* =60
e =12
2x =1n12
x=1Inl12

c. 6+e> =10
eO,Sx — 4
05x =In4
x=2In4

3
=10
er

2x _ 3
€ 10

— 3
2)C = InE

d.

—1In3
x=3Ing

Opgave 61:
2In3+In4=In3% +In4=1n9+1n4=1n36

4+In3=Ine* +In3=1In3e*
1+1n10=Ine+1n10=1n10e

a
b. In20-3In2=1In20-1n2°=In20-In8=In2 =|n21
c
d

GETAL EN RUIMTE VWO WB D3 H9 §4 -28-

AUGUSTINIANUM (LW)



e 1+2In6=InVe+In6% =Inye +In36=In36Ve
f. e+In2=Ine’ +In2=1In2e*

Opgave 62:
a Inx=-1

o
S

h
=
+
N

N—r
Il

|

N

-x=+4-2
e
x=2—§
e Infx=1
Inx=% v Inx=-3

f. Inx=1+In5
Inx=Ine+In5
Inx =Inbe
x =be

Opgave 63:

a 47 =20
el—3x — 5
1-3x=1In5
-3x=-1+In5
x=3-3In5=-0,203

e® =100
x2 =1n100
X

=+/In100 =2146 v x=-/In100 =-2146

b.

Opgave 64:
a 3xlnx=2Inx

3xInx-2lnx=0
Inx-(3x—2)=0
Inx=0 v 3x=2
x=e’=1 v x=2
b. Inx-Inx=0
Inx-(Inx-1) =0
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Inx=0 v Inx=1
x=e’=1 v x=e

c. xIn(x+1) =4In(x+1)
xZIn(x+1) —4In(x+1) =0
In(x+1)-(x*-4)=0
Inx+1)=0 v x*-4=0
x+l=e’=1 v x*=4
x=0 v x=2 v x=-2 (vervat)
x=0 v x=2

d In*x-2Inx-3=0
neem p=Inx dan p*-2p-3=0
(p-3(p+1)=0
p=3 v p=-1
Inx=3 v Inx=-1
x=e® v x=et=1

e In(x+3)—-In(x-1)=1In2

x+3

In =In2

x-1
x+3:2
x-1
2(x-)=x+3
2x—-2=x+3
x=5

f.  2Inx=In2+In(x +4)
Inx? =1n2(x + 4)

x?=2(x+4)
x2=2x+8
x2-2x-8=0

(x-dx+2)=0
x=4 v x=-2 (vervat)
x=4

Opgave 65:
a f(x)=3"°*=3"metu=4x-3dusu’ =4

f'(x)=3"-In3-u'=3"7.In3-4=4In3.3*3
b. gkx)=(2x-1-2°
g'(x)=2-2"+(2x-1)-2"-In2

2" +1
C. h(x)=
W)=>
h,(x)_(2x—1)-2)‘-In2—(2x+1)-2)‘-ln2_22)‘-In2—2)‘-In2—22x-ln2—2"-ln2

(2" -1° (2" -1°
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_—2.In2.2°
(2 1?2

Opgave 66:

a f(x):22)‘—2x
f’(x):22x-In2-2—2x-In2:(2-22)‘—2x)-|n2:0
2.2% -2 =0
22x+l:2x
2x+1=x
x=-1
y:272—2712%—%:—
B, =[-%,—)

b. f'(0)=In2
dusO<a<lIn2 v a>In2

Al

Opgave 67:
a f(x)= AR

) =271 In24272.In2.~1= (2** —27?).In2=0
2x—l _ 2—x—2 — O

ZX—lzz—x—Z
x-1=-x-2
2x=-1
x=-1
y:2_1%+2_1%:2.2_1%:2_%:%:%\/5
Bf:[%\/z—ﬁ
b. f'(x)=(@2'-2"?)-In2=-1In2
2x—l — 2_’)(_2 = —%
2—1_2)(_2—2_2):_‘{_%:0
X 1
32 g +i=0
neem p:2x dan %p_%i_i_%zo
p
2p—1+1:0
p
2p°-1+p=0
_—1+49 143
4 4

x=-1dan y=2 dus (-13)
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c. f'(x)=@2"'-27?)-In2=-3
y, =2+ -2"%).In2 en y, =-3
intersect geeft x =-4,1233
y =4,3855
b=y+3x=43855+3--41233=-7,984

Opgave 68:
a [x]!:[e“']x]!:[eu]! ma uzlnx er] ul:[lnx]l
JInx]" = x-[Inx]’

[eu]!:eu .ur:elnx

ook geldt: [x]' =1

b. x-lnx]"=1
, 1
dus [Inx]" ==
X
¢ g(x)= Iogx:Inx: 1 Inx
‘log2 In2 In2
oy 101 1
g(X)_IHZ x xIn2
Opgave 69:
a [In6x]’:[In6+lnx]'=[In6]'+[lnx]’:O+1:1
X X
, 1
b.  f(x)==
X
, 1
g'(x)==
X
1
h'(x)=——
() xIln2
Opgave 70:
a [Inx®] =[6-Inx]' = 6-[Inx]' =62 =2
X X
, 2
b. fi(x)==
X
, -3
g'(x)=—
X
py="1
X
Opgave 71:
1-Inx
a f(x)=
X
-_1—(1—In )-1
o x L1 24lnx -2+Inx
)= : Sttt Sl
X X X
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=)

g(x)=xInx

g’(x)zl-lnx+x-1:|nx+1
X

c. f(x)="log(4x-1)
et g4
f(x)_4x—1 4z (4x-1)-In2
d f(x)=|n3x
X
1
x-——In3x-1
f'(x) _ X g _ 1- |I’213x
x x
e f(x)=x-Inx®

f’(x)zl-lnx3+x-§:|nx3+3
X

f.  f(x)=°logx®

1 2
(x) = — . 2x. L —
A ¥ T g
Opgave 72:
a  f(x)=In(x*+2x)
2x+1
'(x) = (2x+1) =
S x2+2x( ) x% +2x
b. g(x)=In2"=x-In2
g'(x)=In2
c. h(x)=%log(x*+1)
B(x) = 1 1 2x

s 2x- =—
x“+1 In2  (x“+1)-In2
d.  j(x) =log4x?
1 1 2
2-8x- =
Ax InN10  xIn10

J'(x) =

Opgave 73:
a f(x)=x-In*x
f'(x) =1-|n2x+x-2|nx-1: In® x + 2Inx
X
b. g(x)=x*%log4x

1,1

'(x) = 2x-*logdx + x* - — 4. —
&) J 4 " In3

= 2x-3log4x+i
In3

c. h(x)=log®(4x)

h'(x) = 2-Iog4x.i,4, 1 _ 2-log4x
4x In10  xInl0
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d. j(x)=In*(4x* +1)

1 16xIn(4x” +1)
'(x) = 2In(4x® +1) - 8x =
J)=2n@ ey 4x% 11
Opgave 74:
a en-lnx — elnx" :xn
ninx u ' 1
b. y=e"""=e¢"metu=n-Inx dusu'=n-=
X
C. y! :[errlnx]l — eu 'u! — en-lnx ‘n 1 — en~|nx E
X X
d. [xn]! :[(elnx)n]! :[en-lnx]! :en~|nx E — (elnx)n 2 :xn E — n'xn—l
X X

er is geen beperking voor de waarde van n

Opgave 75:
a f(x):lomx:O
X
10Inx =0
Inx=0
x=e’=1
10
x-——=10Inx
, 10-10Inx
f(x)=—"— = >
X X
/'Q)=10
y =10x+ b door (1,0)
0=10+5b
b=-10
y=10x-10 s
, 10-10Inx ’
b. f(x):T:() 3 /\
10_10|nx:O 400 2 3 a4 5 8 1 & &6 10
-10Inx =-10 :
Inx=1 z
x=e .
max f(e) =L
C. stex,=pdanx.=2p
Ys =Y
f(p)=71(2p)
10lnp 10In2p
p 2p
20Inp 10In2p
2p 2p
20Inp =10In2p
2lnp=In2p
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Inp®=In2p

p*=2p

p>-2p=0

r(p-2)=0

p=0 v p=2

10In2
> =

5In2

vervalt qg=1(2)=

Opgave 76:
X
a f(x)=—

Inx
Y4 :f(%) :_%

Inx-l—x-1 Inx—1
’x = x: ~
/') In? x In? x
-1-1
"(1 :—:—2
f(e) 1
y=-2x+b door (-1
—?:—%4‘1)

Inx-1=-6In°x
6Inx+Inx-1=0
neem p=Inx dan 6p*+ p-1=0

_ —1+4/25

P="

15 145 1
A TR

Inx=-% v Inx=3

X =e
y==7 y=3-e
+ P en {le,3%e)

NI

Opgave 77:
a  f(x)=In(2x* + 4x +10)

1 Ax+4 4
'X)=—5———(Ux+4)=————=0
S = a0 Y T e a0 \/

4x+4=0
4dx =4
x:_l 5 5 4 3 2 o 1 2 3 i1 5
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y=1In8

B, =[In8,—)

von 4x + 4 .,
b. f()C)_szJr4x+lO_E
2(2x% + 4x +10) = 5(4x + 4)
4x* +8x+20=20x+20
4x* -12x =0
dx(x-3)=0
x=0 v x=3
y=In10 y=1In40
(0,In10)  (3,In40)

, 4x+4
C. ==
/') 2x? +4x+10
2x%+4x+10=4x+4
2x° =-6
kan niet, dus geen oplossingen
Opgave 78:
4
a In2x=In—
X
2x:ﬂ
X
2x2 =4
x2=2
x=+2 v x=- 2 (vervalt)
y:|n2\/§
(V2,In24/2)
b. In-0
X
ﬂzeozl
X
x=4

g(x)= Inﬂ =Ind4-Inx
X

gl)=-1
X

g =-1
y=—%x+b door (4,0)
0=-1+5b

b=1

y=—2x+1

C. f(x)-gx)=2 v gx)-f(x)=2
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In2x—lnﬂ:2 Vv Inﬂ—Ian:Z

X X
2x 4
In—=2 v In2=2
4 2x
X
2
|n%x2:2 Vv In—2:2
X
2
%xzze2 v —2:e2
X
x? = 2¢? v x?=2

eZ

x=e2 v x=-e2 (vervdt) v x=%\/§ v xz—%\/i (vervalt)
dus x=ev2 v x:%\/z

4
d yz;=In2xeny.=In—
X

=2y + V¢ =%(In2x+lng = 2(In8) = $In8 dus onafhankelijk van p
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