16.2 Limieten en asymptoten

Opgave 25:
a f(-10)=3462

£(~100) = 3,059
£(~1000) = 3,006

b. door x heel erg negatief te worden daalt f(x) steedsdichter naar 3
c. f(10)=2,308
£(200) = 2,939
£(1000) = 2,994
d. door x hed erg positief te nemen stijgt /'(x) steeds dichter naar 3
e y=3
Opgave 26:
. 3x*-x . 3-1 3-0
a lim > =1im L=—=-3
xX—0 —X oo 2 _ _1
3 2-1 0o-
b, lim> % —jime =071,
X0 X X—>0 2 2
2 6
c. lim 5 =lim— :L:O
x%ooz_x x—ow 2 _ 0_1
. (2x=3)% | Ax?-12x+9 . 4-2+5 4-0+0
d lim 5 =lim 5 =lim — —
ooyt 4]l wow xS 4] o 144 1+0
Opgave 27:
 (4x-1)% . 16x2-8x+1 . T—-3+5% 0-0+0
xow x4 oo xT+4 o 1+ 5 1+0
3 3 2
b. Iimx—+22:Iim2x—+2:Iim 2 bestadt niet
=0 (3x+1)° > Ox"+6x+1 x+w9+g+712
c. lim mal = lim =lim ————=Ilim 4 -4
X—>—00 X +1 xX—>—00 I (1+ x%—oc_xll_i_l xX—>—00 [1_’_1 /1+0
d V2-x bestaatvoorxszduslim”z‘; bestaat niet
X—>00 x+
Opgave 28:
C(2x+1)% . 8x®+12x?+6x+1 . 8+Z+5+5 8+0+0+40
a lim— =lim 3 =lim = =
e xT 41w x°+1 x>0 1+% 1+0
1. /Bx +%0 5,40
b lim S50 B ' »_9+0_ g

X—® x—1 X—® 1-— l X—>0 1_; _1_0

20x%+1 2yx?+1 . 2 1+5 _2J1+0

c. lim lim = =2

X—>0 x+\/; x%ocl_i_l\/_ X—0 1+\/7 1+O
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2 ]2 3%+ x x7(1+4)
3x° +xvx +4: lim x

d lim = lim
X—>—0 x2 +1 X—>—%0 X2 +1 X—>—0 X2 +1

lim 3-y1+%F 3-V1+0
AR s 1+0

Opgave 29:

2 _ 4-L -

im—2 L _jim T 470y qusdeHA.is y=4

wrx—x-6 w»1-1-% 1-0-0

x?-x-6=0

(x=-3)(x+2)=0
x=3 v x=-2dusdeV.A.ziinx=3 en x=-2

Opgave30
. . 6 6
[im —I|m =lim =lim =
X—0 / X—0 X ( %) X0 5 2_% x—)oo\/z_x% \/2+O
6x 6

Iim = I|m

3x2—x2,/1+x—4Z ~

6x B

dusdeH.A. zijn y:3\/§ en y=—3\/§

2x2-6=0
2x2 =6
x?=3

x=43 v x=- 3dusdeV.A.zijnx=\/§enx=—\/§

Opgave 31:

a bx*-18=0voor x =3 envoor x =-3
9% -18=0
9 =18
b=2
. ax*+5 a"‘jsz a+0 |
| 2 = = ZEa:6
2252 18 = 2-8 2.0
dus a =12

b. ax*+bx®-2=0 voor x=-2 envoor x =2
16a-8b-2=0
16a+86-2=0 +
32a-4=0
32a=4
a=}
b=0
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Opgave 32:
a Ilimf(x)=0

a?‘l

b, lim f(x) =

c. lim f(x) =bestaat niet

m

Opgave 33:
x*+5x+2 x*+5x+6-4 (x+2)(x+3)—4_x+3_ 4
x+2 x+2 x+2 x+2
. . 4 0
b. Ilim =lim——=——=
x>0 x + 2 x»oo1+% 1+0
.4 .4 0
[im = [im =

Srx+2 woli? 140
dus de grafiek gaat op den duur steeds meer lijkenop delijn y =x+3

Opgave 34:
a x-1=0
x=1dusdeV.A.isx=1
2
)= TS i 6-L dusdeSA.is y=2v+6
x-=1 x-1
b. 2x-1=0
2x=1
x=1dusdeV.A.isx=1
2 3
g(x) =%3);2=—%x+1%— 5 dusdeSA.is y=-3x+1]
c. x°-9=0
x> =9
x=3 v x=-3 dusdeV.A.zijn x=3 en x=-3

x3+3x2—9x+31_

h(x) = x+3+ dusdeSA.isy=x+3
() x?-9 x?-9 Y
d x?-1=0
x?=1
x=1 v x=-1 dusdeV.A.zijnx=1len x=-1
x3-1 x-1 .
i(x) = =x+ dusdeSA.isy=x
J(x) 7] 71 y
Opgave 35:
2 2
f(x):x +3x+2:x +3x+2:x+3+g s x>0
|x| X X
2 2
f(x):x +3x+2:x +3x+2:_x_3_g as x <0
|x| -X X
V.A.: x=0
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SA.: y=x+3 dsx—>»
y=—x-3 dsx—> -

Opgave 36:
2— —_— J—
a f(x):x x-2_ (x+2)(x 3)+4=x—3+ 4
x+2 x+2 x+2
VA x=-2
SA. y=x-3
b f,(x)_(x+2)(2x—1)—(x2—x—2)_2x2+3x—2—x2+x+2_x2+4x_
' (x+2)2 (x+2)2 (x+2)2
x> +4x=0
x(x+4)=0
x=0 v x=-4
max f(—4) =-9 T
min /(0)=-1
c. x*-x-2=0 .
(x-2)(x+)=0 .
x=2 v x=-1 .
2x%—x—
OV:—— x=—|(x—-3+ dx =
pp(V) j — j( 2)
= [1 2 3x+4|n|x+2|]
=—(2-6+4In4—-(3+3+0))=—(4In4-73)=7%-4In4
Opgave 37:

a  f(10)=+/340 =18,44
/(100) = /39400 =198,5
/(1000) = /3994000 =1998,5
2(10)=20
£(100) = 200
£(1000) = 2000
b. asx—owdan f(x)—g(x) >0
c. dsx— - dan f(x)-h(x) >0

Opgave 38:
f(x)= \/4x2 —6x

-3

s )_\/4x —6x

\4x x+2x
b =lim+v4x® —6x — 2x—||m(\/4x —6x) — 2x) -
A VA4x? —6x+2x
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x2 — 6x — 4x? . —6x —6x

=lim =lim =lim =
eNAXT —6x +2x T AP(L- ) +2x 77 2x -2 L 2x
-6 -6

=lim =-11
o2 1——+2 2J1-0+2

dusdeSA.is y=2x-13

Opgave 39:

f(x)=+4x* +6

f'(x)_;.gx_L
2\/4x2 +6 \/4x2 +6

4
a=Ilim =lim—————=1Iim =2
= \4x* +6 Jx (4+ e x A+ S "*("’\/4+6 2 J4+0

b=limv4x*+6 2x—||m(\/4x +6—-2x)- —‘4x+6+2x
o NAx? +6+2x

iAo 6 — lim 6

%\ 4x? + 6+ 2x "_m1/4x2(1+%)+2x o 20,1+ 8+ 2x
6

=lim 2

2 1+ 0 +2 2\/1+0+2
DusaISx—>oo danlsdeSA' y—2x

a=limM—=lim———— I|m I|m

-4 _

\V4x® +6 - 2x
—|Im\/4x +6+2x_I|m(\/4x +6+2x) —————

= I|m 4x” +6—4x’ = lim 6 = lim 6
* A 4x? +6 — 2x H“’°1/4x 1+ %) —2x -2 1+% —2x
6
=lim 2

e~ 1+7§§2—2_—2\/1+0—2_
Dusas x > —o danisdeSA.: y=-2x

Opgave 40:

a  f(x)=+x*—4x
x> —4x2>0
x(x—4)=0
x=0 v x=4

dusx<0 v x=>4

1 x—-2
b. f'(x)=————x(2x-4)=—"—=
2\ x? —4x Vx? —4x
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1_2
a=Ilim X2 "—101

X0 m Hm \/T Hoo x \/r Hoo \/j J1i-0

VX —4x +x
b=limvx®—4x - x—llm( x7—4x —x) ———

_lim x?—4x—x? _lim —4x
ST amix mem o lmt 4 x
4 -4

e 1-24+1 J1-0+1

a=lim——2_ ;zzlim—zzlim = =-1

x_"”\/x “ar o PA-%) ox 1—3 o -4 _1-0

b= limyx®—4x +x= IIm(\/x —4x +x) — —Arox
T Vx? —4x —x

e S T A S T A S
Xt =y —x T x? (1— —-x T -xl-1-x
-4 -4

= lim

o= o4 _J1-0-1

dusvoor x » —o isdeSA. y=-x+2

c. Wx?-4x<?2

x> —4x =4

x“—4x-4=0 : /
+ + B P B 2 FRD 1 2 3 4 s

x:4_;/§:4_:\/§=2i2\/§ 4

2-2J2<x<0 v 4<x<2+242

d Jx?-4x<x
x? —4x =x*
-4x=0
x=0
x=0 v x=4

P
e Inh= ﬁj (Vx? —4x)%dx
4

= 7rjf()c2 —4x)dx = ﬂ[%xs - 2x2]§: ﬁ[%ps —-2p®— (211 —32)]= 1007
4

1p®-2p*+10L=100
Deze vergelijking is niet met de hand op te lossen, wel met de GR.
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x+1
2
’x :i— =
(%) =3 11
2 __, K:
+12° |
(x )2 \ /
(x+D)°=4 R
x+1=2 v x+1=-2 )
— — _ //’A'\
x=1 v x=-3 / \-
max f(-3) =-43 .
min /() = -4 |
b. VA:x=-1
SA:y=35x-2
c. Ix-2+ =0

x+1
Gx-2)(x+1)+2=0
1x?-14x-2+2=0
sx(x=3)=0

x=0 v x=3

3
Opp(V) = —j(%x—2+x—i]_)dx = —[2x? - 2v+ 2Infx + 1= ~(22 - 6+ 2In4)
0

=32-2In4
d. f moet continu zijnin x =-3 dus:
lim/(x)= /(-3 =43
|i¢r7r?!ax3 +bx?+ex+d =-27a+9% —3c+d
dus —27a+9 -3c+d =45
f moet differentieerbaar zijn in x = —3 dus moet ook nog gelden:

[ "(x) =limi -
im () =l

1_1
(x+1)? % 2
Ih[rgf'(x)=|iirg3ax2+2bx+c=27a—6b+c

dus 27a—-6b+c=0

f moet continu zijnin x = 0 dus:

IiTrg\ax3+bx2+cx+d=d

lim/(x) = £(0)=0

dusd =0

f moet differentieerbaar zijn in x = 0 dus moet ook nog gelden:
Iimf'(x)=lim3ax2+2bx+x=c

2
lim f*(x) = lim3 I
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dus c =-13
{— 27a+9b+41 =41

2

27a-6b-11=0 i
3b+3=-43

3b=-73

b=-23
27a-6--21-11=0
27a =-135

a=-3
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