16.3 Standaardlimieten

Opgave 42:
a
2-
1
— '3 2 1 : 0 1 2 3
-1
b. 1im2™*_q
x—0 X
Opgave 43:
a sna=B9 _ 504

tano :E:AC
04

oppervlakte sector OAB = Zi art=1ia-1*=1a
T

Opp(AOAB) =4-04-d(B,04) =3-1-sina = sina
1
2

Opp(AOAC) =4-04- AC =3 -1-tana = Stana
b. Opp(AOAB) < opp(sector OAB) < Opp(AOAC)
lsina <ia <itana

sina <o <tana

Opgave 44:
. _Sinx ,. _Snx . sSn(- . —Sin . Sin
a lim =lim =lim (y):llm y:hm y=1
xTo X —xi0 X y\LO — y y\LO — y y\LO y
. tanx . 9 gpny
b. lim =lim&: =|im——=-cosx=1-1=1
x—0 X x—0 X x—0 X
Opgave 45:
. Sin2x .. Sin2x
a lim =lim :2=1.2=2
x—0 X x—0 2)C
) . 3x 11
b. ||m_ :||m_ §:1§:§
-0gn3x —0sn3x
2
. x“+tanx . tanx
c. lim————=limx+——)=0+1=1
x—0 X x—0 X
. sSindx . sndx ix 4
d. lim =lim —2- .~-=1.1.8=8
—o0tangx 0 4x  tanjx 3
. 2x+Sinx . .2+ 241 s
e lim———=Ilim=Iim =——=3

0 3x +tanx 0 0340x 34
X
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2xsSinx 2xsinx

f. lim =lim— =lim2xcosx =27 --1=-2x
X tanx X1 % X1
Opgave 46:
. sin(x—-1% .S
a ||mM:||mgn—y:1
x—)%n x—%ﬂ' y—0 y
. tan(x -1 ) tan(x — 2 . . 1
b. Ilim (¥=37) _ im =37) _ tany :“mtany. _Zy 2=1.1.2=2

oirgn(lx—1z) obsin(i(x-1x)) »-0sniy -0y  sinly

. x?+4+8n2x ,. 2x+2cos2x 0+2
c. lim—————=Ilim =
=0 2x+9SNnNx 0 24COSx 2+1
1 1
. xdx+tanx . 1*\/;+ 0+1
d lim————————=1lim 2 s x %
0 x+8Nn3x o 1+3cos3x 1+3

2 (gebruik de I’ Hospital)

(gebruik de I’ Hospital)

Opgave 47:

2_ . .

T e b= L E TPV S UMD S LLE S W S ,
x—0 2x x—0 X
as x > dan f(x) > o
as x > —o dan f(x) » -

B, =(«<,-D)U(-1-)
b. y=3x-2

2_ .
C. y-= al 4x2+28mx optie zero geeft: x = 4,43
X

dus x < 4,43
Opgave 48:
() = Iimf(x+h)_f(x) :“msin(x+h)—sinx _

h—0 h h—0 h
_”mZSin(%(x+h—x))-COS(%(x+h+x))

h—0 h
_ ”mZSin%h-cos(x+%h)

h—0

. sin{h-cos(x +3h)
=lim
h—0 %h

1

. Sinth
=lim——=2—-cos(x + 3 /)
h—0 %h

=1-C0Sx = COSx
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Opgave 49:

a
3
. X
b. Iim=—=0
x%oozx
3
x _ 2 3 _ 'Z _ 'Z _
c. f(x)=§=x3-2x:2'°g"-2X:23'°g"-2":23'°9”
Opgave 50:
Inx . Iner ..t 1 ¢ 1. ¢t 1
a lim =lim - :Ilmit:I|m—-—t:—-I|m—t:—-O:O
X—>0 X {—0 e t—)oce t—)oon e n t—)ooe n
. . . Int . —Int
b. lim(x"-Inx)=lim®#)"-Ini=1lim =lim =0
0 f—soo L t t—o t” t—w t”
Opgave 51:
11
. XX . X ?
a lim \2/_=I|m > =0
x%ooex x%oo(e )X
. o PR t
b. limx.e' =lim-t¢t-e’ =lim——=0
X—>—00 {0 oo ol
. Inx . Inx
c. lim——==Ilim—-=0
x%ooxzx/; x~>oox2§
In®x . In®x . (Inx®
d lim =lim =lim =0®=0
X—>00 3x X—>00 % X—>00 %
X X

1)

1
lim3/x-Inx=limx®-Inx=0
x0 0

1 R 1
f.limvx-In®x=limx? - Inx =lim(x* -Inx)® =0° =0
X0 x40 X0

Opgave 52:
2 2
Lox“+4x . [ x X
a Ilm—lelm(—x+4-—xj:0+4-0:0
X—>00 e X—>00 e e
4 4
. . _1 .t . t
b. limx*-ye* =limt*-e? =lim—=lim——=0
X—>—00 t—0 t—o St t—o 2\t
e (e?)
3 | 1 | 1
. X . In®x . nx)\? 1
c. lim——=Ilim =1lim — =0*=0
X—0 xe x>0y x| x &
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d. lim®) -/Inx =lim%.Iné x =10° -|im('”—2fj =10°-0=0

X
e Iiirg\(x2 +x)Inx = Iiw(x2 Inx+xInx)=0+0=0

. 2 3 . Z 3 0 A3
f. limx“e’In®x=Ilime*-(x*Inx)°=¢"-0°=1-0=0
X0 X0

Opgave 53:

a limx® =lime™ =lime™™ =¢° =1
X0 x40 X0
. 1 . In % . Linx —»

b. limx® =lime™ =lime:" =0 (e =0)
X0 x0 X0

1

1 . x . Inx
c. limx: =lime™ =lime* =¢° =1
X—0 X—0 X—0
Opgave 54:

a f(x)=ex-In*x
f'(x)=e-Inx+ex-2Inx-1=c¢-IN*x+2e-Inx=0
e-lnx-(Inx+2)=0 f
Inx=0 v Inx=-2
x=e’=1 v x:e’zzeiZ
max f () =4
min /(1) =0

1
b. limex-In®x=e-lim(x?Inx)* =¢-0° =0
x40 x40

c. y,=ex-Inxeny,=Inx
intersect geeft x=1 v x=132
O<x<1l v x>132

Opgave 55:
a f(x)= Xt =™ == o™ f
@ =e"™ (ZInx+i-)=e" L. (-Inx+1) =0

Linx
x

=0 v x—12=O v —Ilnx+1=0

—lnx=-1
Inx=1
x=e
1
max f(e) =e-
1 1 Inx
. lim =limx* =lim(e™)" =lime * =
b X0 f(X) X0 * X0 (e ) x40 ¢ O
1
X" 12

fi) =% (@-lnx)="_@-Inx)=x *-(1-Inx)=x > —x-Inx
" X
neem p=,-2danist=p+2 dusx=_
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. i2 .
limx " = Ilm(iz)‘” =0
0 p—>® P

|iwxf*2 ‘Inx =0 (standaardlimiet)
dus Iiwf’(x) =0-0=0

c. limx =lime® =¢®=1dusdeH.A. is y=1

X—>00 X—>0

d f(x)=gk)

Xt =X

T=x

x? =1

x=1 v x=-1(vervalt)
f@=3%-e"™ 1-In)=1
gM=1=1

=g A f'(Y=g'(Q) dusdegrafiekenvanfen g rakenekaarin x=1

Opgave 56:
a f(x)=e
x+h X
f,(x):”mf(xM) f(X):”me e
h—0 h h—0 h
x+h _ x x( h h
b, lime % _im€¢ =Y _ o jjme 1
h—0 h x—0 h -0 )
F1(x)= e dus lim® —1
Opgave 57:
lim (L) = limLs <) =lim > =1
X—>—00 t—o0 t—0 (1+ —Ta) e
Opgave 58:

a  lim(1-2)" =liml+2)' =e? =2
X—>0 e

X—>0

b. lim(2)" = lim(1+4)" =¢*

X—>0 X—>0

¢ lim(z) = lim gim T 1
e e 148 ) e (14 5) e°

X—>—00

dlim(Z2) = lim(+ )" :LLT(“‘T —e? =+e

Opgave 59:
a sd x*=¢
- 2 -
I|m(1+ %)* —lim1+2) =et=e
X—>00 x t—00
. 2 . 2
b. Ilm(Lg“) = I|m(1+iz)‘ =et
x—o "~ X X—>0 X
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lim(=z ) = lim{1+ 4 ) ZLLTO((“%)(ZF —(e")° =1

x—o0 * X xX—>0
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