9.3 Het grondtal e

Opgave 40:
a y

y2

b. ¢=0,6931
c. ¢=210986
Opgave 41:
_ x+h _ Hx x oh _ ox x h
a f’(x):limf(x+h) f(x):”mZ 2 :Iim2 2" -2 m2 2" -1
h—0 h h—0 h h—0
h —
=lim 2 1- 2"
h—0 h
h _ h _ h _
b. /(0 =lim%—2.2° —jim% Lo |im2 1
h—0 h h—0 h h—0 h
h_1
c. f'(x)=Ilim P 2" = f'(0)-2"
Opgave 42:
a 6
s Yy
1 .
b. = bestaat niet voor x =0
X
c. x=0,01 vy, = 2,7048
x = 0,001 ¥y, = 2,7169
x=0,0001 y, =27181
x=0,00001 y, =2,7181
d a=2718
Opgave 43:
a 2e%-e*=¢°
b. 4Je—+Je=3/e
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Cc. 5e?-3e®=15¢°
12¢°

d. —=3¢"
de
e eSx _ex — er
f_ ex 'eZ — ex+2
g 5e" —3e* =2¢"
h. e -(e?+1) =e""?+e"
i, e -(e"+)=e* +e"
j. (" +D)%=e* +2" +1
k. (e +3)%=e®+6e>+9
. 6‘32x;ex :6‘3jx ¢ e -1
e e e
Opgave 44:

a  (2+3)2 =4412" 19"
b. (e"+e ™) =e” +2+e™
e -4 (e =" +2)

C. e’ +2
e’ -2 e' -2

Opgave 45:

a (2x+4e" =0
2x+4=0 v " =0
2x=-4 k.n.
x=-2

b. x%" =3xe"

x%e* —3xe* =0

x(x—=3)e" =0

x=0 v x=3 v e =0

x=0 v x=3 k.n.
Cc. x%e'=e"

x%e* —e* =0

(x> =1)e* =0

x>=1 v e" =0 (k.n)

x=1 v x=-1

d ee*-e"'=0
e3x:ex
3x=x
2x=0
x=0

e e*-1=0
e =1
e4x:eO

4x =0
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O
N
=
Q
+
Q
=
Il
o

(2x+De* =0
2x=-1 v =0
x=-3 k.n.

e e 4e =2
(e )’ +e"—2=0
neem p=e* dan p®+p-2=0
(p+2)(p-1)=0
p=-2 v p=1
e'=-2 v e' =1
k.n. x=0
f. e 4+1=2e>
(e*)? —2e* +1=0
neem p=e¢* dan p>*-2p+1=0
(p-1*=0
p=1
e =1
e3x:eO
3x=0
x=0
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Opgave 47:
a f(x)=uxe"
f'(x)=1-e"+x-e" =1+ x)e”

X

e

b. = )
g x+1
vy (x+D)-e"—e' 1 xe'+e'—e"
g =" x1D?  (x+D)?
Opgave 48:
a f(x)=e"+2
f'(x)=e"
b, f(x)=2¢" + =2 +x?
X
f'(x)=2e" —x7? =2¢" —iz
X
c. f(x)=xe"+4
f'(x)=1-e"+x-e" =1+ x)e”
d flx)=-":
e
oy € l-x-et 1-x
109 = =
2e"
€. =
f@) ==

(x=1)-2¢" -2 -1 2xe" —2e" —2¢" (2x—4)e"

S =y (r—1)?
f. f(x)=(2x—4)e*

f'(x)=2-e"+(2x—4)-e" =2¢" +2xe" —4de* = (2x—2)e”

Opgave 49:
5,718

a

b. -0135
c. 20,086

d. 0366

e. 9852

f. —26,229

Opgave 50:
a f'(x)=-le"+—x-e"=(-1-x)e* =0

-1-x=0 v ¢e*'=0

(x-1°

-1
-x=1 k.n. ,
X =— 3
-1
y =e = % 4
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1

e

max f(-1) =

b. f'(0)=-1
y=—x+b door (0,0)
0=5h
k: y=-x
Opgave 51:
a (x*-3e*'=0
x*-3=0 v e"=0
x> =3 k.n.
x=+43 v x=-43
b. f'(x)=2x-e"+(x*-3)-e* =(x*+2x—3)e* =0
x*+2x-3=0 v ¢e"=0
(x+3)(x-1H=0 k.n.
x=-3 v x=1
y:6e’3=f3 v oy=-2e
max f(-3) =%
min /(1) =—2e
c. dsx—>-wdane” >0
e* wint het van x* —3 dusvoor x — —oo geldt f(x) = 0
d p=% v -2<p<0
Opgave 52:
2e*
f(X)_eerl
, " +1)-2e" —2¢* -e*  2e* + 2" —2e* 2e”
f(x):( ) X 2 = x 2 = x 2
(e* +2) (e* +1) (e +D
2e
!1:—
A (e+1)?
2e
yP:f(l):_
e+l
y=—2 _ x4bdoor 1,2
(e+]) e+1
2e 2e

.
e+l (e+1)?
2e 2 2e(e+l)  2e _2€2+2€—26_ 2¢°

b= _ - -
e+l (e+1)> (e+1)” (e+1)? (e+1)? (e+1)?
2e 2¢°
X+
(e+1)? (e+1)?
k snijden met delijn y = 2 geeft:

y:
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2e 2¢?
2 Xt > =2 ) .
(e+D) (e+1) "
2e 2¢° b
S
(e+1)2 (€+1)2
2e 2(e+1)? 262
X = _
(e+D° (e+1)?  (e+1)° | 0 |
2 -x—2€2+4e+2_2€2 -1 0 1p 2 @ 3
(e+1)2 (€+1)2
2e de+2
e+ 2
e+1) (e+1)
be+2 (e+1)? 4de+2 4de 2 1
X = 2. — :_+_:2+_
(e+1) 2e 2e 2e ¢ e
1
X, =2+~
¢ e
P’Q':xQ’_xP':Z‘i‘E—l:l-kE:E E:e+1
e e e e o
Opp(aPP'0) =1 PP P =1 2 ey
e+1 e
Opgave 53:

f(x)=e"" =e" met u=ax+b dusu'=a

f’(x):e”-u’:e“’”b-a:a-ea’”b

Opgave 54:
a f(x)zexz”:e“ met u=x"+x dusu' =2x+1

f'(x)=e"-u'= en (2x+1) = (2x +1)ex2”

b. g(x)=x"+2e* =x*+2¢" met u=3x dusu' =3
g'(x)=2x+2e" -u' = 2x + 2> -3=2x+6e>
c. h(x) =xe" =x-e' met u=x?dusu =2x
h'(x)=1-e"+x-e"-u' = e’ txe” 2x=e" +2x%" = @+ 2x2)€X2
d j(x)=3x-e*'=3x-e"metu=2x-1dusu' =2
J(x)=3-e" +3x-e" -u' =31 +3xe* 1. 2=3e"" + 6xe® " = (3+6x)e* !
—x-1
e k(x)= Zexz

T(x)=2¢e""=2"met u=—x-1dusu' =-1
T'(x)=2e" u'=2¢ " —1=-2e"
2 —x-1 —x-1
, X2 =2 - 2x
k'(x) = =

2 —x-1 —x-1
—2xe " —4xe™"
- 4
X
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2x
e +1
T(x)=e” =e¢" met u=2x dusu’=2
T'(x)=e" -u'=e* -2=2e*

(e® +1)- 2™ —e* - 2™

f.I(x)=

I'(x) =
) (ezx +1)2
B 2e™ + 2% — 2e™
(ez’c +1)2
B 262):
(ezx +1)2
Opgave 55:
a f/(x):%.zebc:er
, _ 1
[y =e?=—
1

R e

_ 1 1
k: y:—Z'X'i‘b door (—1,?)

GETAL EN RUIMTE VWO WB D3 H9 §3 -25-

AUGUSTINIANUM (LW)



snijpunt van k en [:

1 3 1
2 3

lw

X=-

b.  h(x) = f(x)+g(x)
)= f'(x)+g'(x)=e* —e2=0

er :e—x—3
2x=—-x-3
3x=-3
x=-1

1_1 . 1_1 2 3
e? 2% e? 2% 2% 2¢e°

minA(-1) =1e? +

3
B, 2[2—62,—>>
Opgave 56:
a f()C) _ e%x272x+2 7
F(x)=e" " (3x-2)=0 2
TR0 v 1x-2=0 j
k.n. Ix=2 2
) _2 1 -1 } 0 1 2 3 4 6 7 8
min f(4)=e"=—
e
1
B, . =|—,—>
f {ez >

b.  Opp(OPOR) = OP-PQ = p-e*" 2"
0pp' =1. e%p2_2p+2 +p- e%p2_2p+2 ) (ip 3 2) 0

2
1,2 1.2 1,2
<P -2p+2 2 <P -2p+2 <p°-2p+2
e’ +ip“-e’ -2p-e* =0

e%pazll+2 -(1+%p2 -2p)=0

e%p2-2p+2 =0 v %p2_2p+1:0 2 ° o1 2 3 4 5 8
k.n. p*—4p+2=0 )
) ;
:4_—\/§=2i\/§

2
de oppervlakte is minimaal voor p =2— V2

Opgave 57:
a  filx)=(x-D% e
flx) =2(x-1) - +(x=1?- 2>
=(2x-2)-e* +2(x-1)?% >
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=(2x*-2x)-e* =0 5
2x°-2x=0 v e* =0 i
2x(x-1)=0 k.n.
x=0 v x=1
max f,(0) =1 | / )
min /(1) =0 R

b.  f/(x)=2(x—a)-e* +(x—a)’ 2>

=(2x—2a)-e*” +2(x—a)?-e*

=(2x* +2x—4dax+2a° —2a)-e* =0
2x%+2x—4dax+2a*-2a=0 v e* =0
2x° +(2-4a)x+2a* -2a=0 k.n.
x*+(1-2a)x+a*-a=0

e 2a) +/(1-24)? ~&a® —a) —1+2a+1-4a+4a” —4a® + 4a

2 2
_—1+2az1
2
-1+2a+1 2a -1+2a-1 2a-2
X=———=—=ag VvV Xx= = =a-1
2 2 2 2

x,=a-lenx,=a
C. f(x3)=f(a)=0dusy=0
A y=/(e)=fa-D=(a—1-a) - =D = ¢

dus y = e*
e f/(0)=2a"-2a<0 21
2a(a-12)=0 N
a=0 v a=1 )
O<axl1 TNA 2
1
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