C. vor Schwantzenbeng 1/22 Flotl Flokz Flot® R Wz
gmg%ggm;ﬂngﬁ z S | e
la y =log(x)+log(5) en y =log(5x) komen op hetzelfde neer. w2BLoacsk Poo|iED
=Ny = £ 1.z878 | 1.z878
1b y =log(x) ~log(5) en y =log() komen op hetzelfde neer. N/ e T
1 _ 3 _13. . \H-:-ti Flatz EI-:-B = Yz Ve
c y =log(x?) en y =3-log(x) komen op hetzelfde neer ;mg%gggﬁjg%ogﬁ z ?Engu;ng ERFIR
) ) ) , “Y3BLoali ) i | néss | nosee
202 |Og(6)+ log(lO) = |Og(6~10) = |Og(60). w;;. i Svra1n | sin
3 3 3 303 “We= Fr=-. 397 4E0EET
2bg 10g(30) - “log(6) = log(?)= log(b). Flotl FIotz Flats H W Wz
N e e e
2ca 2-°log(3)+ °log() = °log(3%)+ °log(}) = °log(9 - 3) = ®log(43). WrEglaaciions || &) e
. . . . . . “Wg= o e | Hhad
1 1 1 1 4y 3 15y _ 3 5 “YE= i EZINE | E2EUE
2d2  Zlog(15)—4- zlog(3) = 2log(15) — 2log(3™) = 0g(gy) = ?log(5%). W= F=q

2em -2-*log(6)+ *log(12) = *og(6 %)+ *log(12) = *log(z -12) = *log(12) = *log(2).
2f log(50) -2 -log(5) =og(50) —log(52) = log(g—g) =log(2).

3a 4+ 2og(3) = 2log(2*) + 2log(3) = 2log(16 - 3) = %log(48).
3b5  3- log(10) = <log((3)) - 2log(10) = “log(L :10) = <log(ck).
3¢ 2 -log(5) = log(10%) ~log(5) = log(122) = log(20).
3d ?log(12) - 3log(9) = 2log(12) - *log(3?) = ®log(12) - 2 = ®log(12) - 2log(2%) = *log(12) = ®log(3).
3¢z 1-3log(16) + log(8) = 3log(16) + 2log(23) = 3log(v16)+ 2log(()™3)
=3log(4) - 3= *log(4) - 3log(3*) = 3log(4) - 3log(27) = 3log(}).

3f log(500) - °log(125) =l0g(500) - log(5°) =log(500) - 3 =log(500) - log(10*) =log(2%%) =log().

4q 3log(6) + 3log(11) = 3log(6 - 13) = 3log(9) = 3log(3%) = 2.

4b ®log(2) - 2log(50) = °log(:Z;) = °log(;%) = ®log(57%) = -2.

4c %log(27) + 3 2log(L) = 2log(27) + 2log(2)?) = %log(27 - 51¢) = 2log(ZE) = 2log(L) = 2log(2 %) = -3.
4d 2 *log(6)—2- *log(3) = *log(6%) - *1og(3?) = *l0g(36) - *log(9) = *log(3%) = *log(4) =1.

“log(a)
Ilog(a)- Ylog(b) _ g " _a _ Zlog($) B P o ra
g-"log(b) 5= &’, dus “log(a)- 7log(b) '°9(b)'

n n
5b g™ Ilog(a) _ (99'09(")j =a" = gg'°9(" ) dus n- Ilog(a) = 7log(a”).

Ba g

6a 3+ 2log(3) = 2Iog(23) + 2109(3) = 2log(8 :3)= 2log(24).

6b 2log(X +1)=3+ 2109(3) BV = beginvoorwaarde: x +1>0 = x > -1
%log(x +1) = 2log(24)
x+1=24

X =23 (voldoet).
7cE  2log(x+3)=3+"2log(x) BV:x>-3énx>0= x>0

7a Slog(x) =3-2log(2) -2 2log(3) BV: x>0 2'09()( +3)= 2'09(23) + %log(x)
5|OQ(X)=5'09(23)—5|Og(32) |Og(X+3)= IOQ(SX)
5 5 8 X+3=8x
log(x) = log(g) 7x=-3
X :% (voldoet). X =% (voldoet).
7bc  Zlog(x)=4-2log(3) BV:x>0 7d2 3log(2x) =1+ 3log(x +1) BV: 2x>0énx>-1= x>0
2Jog(x) = 2log(2*) - 2log(3) 3Jog(2x) = 3log(3) + 3log(x +1)
?log(x) = 2log(%) 3Jog(2x) = 3log(3- (x +1))
X = % (voldoet). 3); z gx +3

X = —3 (voldoet niet).
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8aE 5"°9§X):5_|°g(3125) BV: x>0 8cH 3|09(X+2)=1—3|09(X) BV:ix>-2énx>0=x>0
I09()(5) = log(igogo—ologe1212)%%/3125 2log(x +2)= 2!09(3) —3log(x)
log(x?) =log(“31557) 1o 32 log(x +2) = bm%)
X5=323X=2(voldoe'r). 2 2 x+2=3
X
8bo  2log(2x —1)=2+ 2log(x +2) BV: x>} xz+2X=3
1 N 182y, x“+2x-3=0
Zlog(2x -1) = 2Iog((§) )+ 2log(x +2) (x+3)-(x-1)=0
1 1 X
Zlog(2x -1)=2 Iog(% (x+2) X =—3 (vold. niet) v x =1 (voldoet).
2x —1=1-(x +2) (links en rechts x 4) 8d2  2-3log(x)+1=13log(Bx -2) BV:x>0énx>2=x>2
BY-4-x+2 3log(x?)+ log(3) = *log(5.x - 2)
7x =6= x == (voldoet). 310g(3x2) = 3log(5.x - 2)
3x2=B5x-2
9a Slog(x) =2+ 1 log(3) BV x>0 3x% - 5); +2=0 (abc-formule)
1 D=(-52%-4.3.2=25-24=1
®log(x) = °log(5%) + ®log(32) 51 _ 511
Slog(x) = log(25-/3) 23 6 c 1
x=25.3 (voldoet). X = TJr =1 (voldoet) v x = 77 =< (voldoet).
9b Slog(x +4)+1=2-3log(x-2) BV:x>2 9d 3log(x) =2~ 3log(x —1) BV: x>1
3log(x +4) + 3log(3) = 3log((x - 2)?) 3log(x) = 3log(32) - 3log(x 1)
31og(3- (x +4)) = 3log((x - 2)?) 3log(x) = 3log(:27)
3x+12=x%_4x+4 x-(x-1)=9
x2_7x-8=0 X2 -x-9=0 (abc-formule)
(x-8)-(x+1)=0 D=(-1%-4.1.-9=1+36=37
X =8 (voldoet) v x = —1 (vold. niet). e 1+J37 _1+37
2 2 2 - 21 0 2
9¢ log(2x) — “log(x +3) = “log(x) -2 BV: x>0 1-J37 ) 1437
=1=937 20 (vold. =214337 5 1 (voldoet).
2}0g(2x) - 2log(x +3) = 2log(x) - 2log(22) X < Dleld mienvxr =T > (eldoen)
2l0g(;2%2) = 2log(%) 2
x-(x+3)=4-2x 10ab p°-2p-8=0
x2 +3x=8x (p-4p+2)=0
2_5X_O p:4\/p=—2.
-G 5)=0 2log(x) = 4 v 2log(x) = -2 (8V: x>0)
X =0 (vold. niet) v x =5 (voldoet). x=2%=16 (voldoet) v X = 2? :% (voldoet).
| (4) 1 | (3) 109(4i/%g?ég%587
3 _log(4) _ 3 _log(3) _ _ :
1 log(4) =Togz) ~1:262 en #log(3) =1 5y ~-1.585. ARt
1 1 1
1202 3|og(3x—5)+ 3log(x-1)=0 BV:x >3 12cm  2x- élog(3)(+5)= §log(3x+5) BV:x>-3
Z|°9(3X—5)—33l09(X—1)=0 2x=1v 3log(3x +5)=0
log(3x —5) = “log(x -1) x =1 (voldoet) v 3x +5=(1)° =1
3x-5=x-1 1
2x—4 X=§V3X=—4
X =2 (voldoet). X =% VX = —% (voldoet).
1
12bz 2log(3x)+2-5log(x)=0 BV: x >0 12dz 2log?(x)=2-2log(x)+3 BV: x>0

5!09(3)() - 5[09()(2) =0
Slog(3x) = 2log(x?)

3x = x?

x2-3x=0

x-(x-3)=0

X =0 (vold. niet) v x = 3 (voldoet).

Stel 2log(x) tijdelijk #

12 =2t+3

#2-2+-3=0

(*-3)-(++1)=0

#="2log(x)=3 v t=2log(x)=-1
x=23-8 (voldoet) v x = 21 =% (voldoet).
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1
130 -2-2log(x)=2+2log(3—x) BV:0<x<3 13ca 4x-*log(2x -1)+3-*log(2x -1)=0 BV: x> 1

2-2log(x) = 2log(22) + 2log(3—x) U (4x +3)- *log(2x -1)=0
%log(x®)="log(4-(3-x)) |%Qen3 x>0 4x+3=0v *log(2x -1)=0

x%=12-4x x>0enx<3 4x=-3vax-1=49=1

> O<x<3 3 )

X +4x-12=0 X==7 (vold. niet) v2x =2

(x+6)-(x-2)=0 x =1 (voldoet).

X =—6 (vold. niet) v x = 2 (voldoet).

13bZ 9Iog(2x)=3log(x—4) BV: x >4 13dg %Iogz(x+2)+3-%log(x+2)=0 BV: x > -2
3 1
3|l°9((23/:)) _ 3log(x _a) Stel 2log(x +2) tijdelijk #
ogl 2
t°+3t=0
3log(2x) =2 log(x - 4) F.(+3)=0

3log(2x) = 3log((x - 4)?)
2x=x°_-8x+16
x2-10x+16=0
(x-8)-(x-2)=0

X =8 (voldoet) v x =2 (vold. niet).

#=2log(x +2) = Ov # = Zlog(x +2) = -3
x+2=(3P=1vx+2=F)3 =23 =23=8
X = -1 (voldoet) v x = 6 (voldoet).

14q 3x-2|og(x+1)=%log(x+1) BV: x> -1 14¢ 2-3log?(x)+2=5-3log(x) BV: x>0
3x - 2log(x +1) = —2log(x +1) Stel 3log(x) tijdelijk #
3x=-1v 2log(x +1)=0 212 +2=5¢
X = —% (voldoet) v x +1= 20 -1 2t2-5t+2=0 (abc-formule)
x ==1v x =0 (voldoet). D=(—5)2—4~2-2=25—16=9:7‘:5;“?:5%3
3 5+3_38 3 b-3_2_1
i f="log(x)=232=2=2vt="log(x)=22=5=2>
14b 2 Blog(2x+1)+9- Slog(2x +1)=0 BV x>} 09X =Ty =g =avr=TlogN) =5 =4 =2
x% Blog(2x +1)-9-Slog(2x +1)=0 x =3% =9 (voldoet) v x =32 = /3 (voldoet).

(x2-9)-Slog(2x +1)=0 144
x2-9=0v2x+1=5%9=1

X2 =9v2x=0
X =3 (voldoet) v x = —3 (vold. niet) v x = O (voldoet).

5Iogz()()+3 . %log(x)+2 =0 BV:x>0
Slog?(x)-3-2log(x)+2=0

stel log(x) tijdelijk #

#2-3t+2=0

(+-2)-(+-1)=0

#=5log(x)=2v t=log(x) =1
x=5%=25 (voldoet) v x = 51 =5 (voldoet).

15 2% =7 (gegeven) en 22|°9(7) =7T=>x= 2|09(7). 16ab (ZX)Z +2:2% =8 (stel 2" = p)

Of: 2¥ =7 (gegeven) = 2log(2¥) = %log(7) = x = ?log(7). pP+2p=8

9 p2+2p—8=0
Onthoud: g en Ylog... heffen elkaar op (p+4)-(p-2)=0
p=2X=—4(kannieT)vp=2X=2=21:X=1.

17a0 3¥-2=8-(3)" 17bo 2¥=6-5-(3)"

3X—2=8-3% (stel 3° =) 2X=6—5-2ix (stel 2% = #)

#—2=2 (links en rechts x?) #=6-2 (links en rechts x)

t2-2t=8 2 =6t-5

t2-2t-8=0 #2 —6t+5=0

tr-4)-(r+2)=0 (r-5)-(+-1)=0

t=3% =4yt =3% =-2 (kn niet) f=2X=5vt=2¥=1=2°

x = 3log(4). x =2log(5) v x =0.
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2% =24 -2

2% =24 -271.(2%)2 (stel 2* =)

t=24-14°

1#2++-24=0 (links en rechts x2)

12 +2t-48=0

(t+8)-(+-6)=0

t=2%¥ =—8 (kanniet) v+ =2% =6

x = 2log(6).

18b=  5-4%2 =16 (links en rechts :5)
4%72-16-32_32 (inks enrechts *log..)
xX-2= 4log(3,2) (links en rechts +2)
x=2+"*l0g(3,2) ~ 2,84. ’m

. 2. 839035953

2X 4277 =3

2% +2%=3 (links en rechts x2*)

(X% +1=3-2% (stel 2* = #)

2

1o +1=3¢ IO I3+ (5337237

t2-3++1=0 (abc-formule) "2 3mmqmzagy
8 55 1855 T2

D=(-3)-41.1=9-4=5=+¢= 31 |y 1-3884a3827

t=2% =%vf=2x =¥ (links en rechts 2log...)

x = 2og(3*303) = 1,39 v x = 2log(355) = -1,39.

3¥+5.(1)¥ 2 =18

3x +5-(3%)-(%)_2 =18 (links en rechts x3*)
(3*)2 +5.1.(31)2 =18 3% (stel3* =1)
2 +5.9=18¢

2 18t +45=0

(#-15)-(+-3)=0
+=3¥=15v+=3¥=3=3!

x =3log(15) v x =1.

19¢

3¥+2. (12 =1

3¥+2. (3%) . (%)72 =1 (links en rechts x3*)
(3¥)2+2.1.9=1.3% (stel 3* =1)

2 +18=+

t2_++18=0 (abc-formule)

D= (—1)2 —-4-1-18 <0 = geen oplossing.

19d

y = 2log(x)—trenslatie (0.3) () = 2log(x) + 3 = 2log(x) + 2log(2°) = 2log(x) + Zlog(8) = 2log(8 - x).

verm. t.0.v. de x-as mef

=1 2% y=2"

32
1 translatie (-1, 0)

42.4% 4 g y =4,

17cm 9% =4+3% 17d
(3% =4+3" 3"
(3%)2 =4+3.3% (stel 3* = 1)
t2=4+3¢
t2-3t-4=0
(r-4)-t+1)=0
t=3" =4 v#=3% =-1 (kan niet)
x = 3log(4).
18az  32*71=10 (links enrechts 3log...)
2x —1=310g(10) (links en rechts +1)
2x = 3log(lO) +1 (links en rechts :2)
1.3 1. 1/2#IgaC 1@ -1oat
X=5 mgwwk L55:HV%MW&$?
18cm 9=2-3"+6 18d =
(3¥)2 =23 +6 (stel 3" = 1)
12 =2t+6
#2 -2t -6=0 (abc-formule)
D=(-2-4-1.-6=4+24-28=r=22328
=3~ =%vf:3x = Z_E/% < 0O (kan niet)
(de tweede teller is neg en de noemer pos = breuk neg)
(links en rechts 3log...) X = 3Iog(%) =~1,18.
Toa 2+ (2831727
< 1od
1. 177451298
19a  3¥2+3¥ =600
3¥.32.4+3% =600 (stel 3" = 1)
9t +7 = 600
10+ =600
+=3% =60 (links en rechts 3log...)
x = 3log(60).
196 5 1+52%1 =4 (links en rechts x5)
5% +52% =20 (stel 5" = #)
t+12=20
t2++-20=0
(r+5)-(F-4)=0
t =5% =-5 (kan niet) v # =5 = 4 (links en rechts °log...)
x = log(4).
20a y= X translatie (-3, 0) 7 (X)= 2x+3'
20b y= px __verm. t.0.v. de x-as met 8 »(x)=8- 2% _ 23 X 2x+3.
- 1
21a y = 2log(x)—Yermtov.dey-esmet s iy = 2log(8- x).
21b
22a y= X translatie (5, 0) »7(x) = x5 _2x 25 =2L5 X
22b y= 4x __verm. t.0.v. de x-as met 2 »(x)=2- 4% — 4.4~ =
- 1
22¢ y= 2|og(X) verm. t.o.v. de y-as met

y= ZIOQ(X) translatie (0, 5) }f()() _ 2'09(X)+5.

2 3£ (x) = 2log(32- x) = 2log(x) + 2log(32) = 2log(x) + 2log(2%) = 2log(x) + 5.
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ie (0 1 1 1
22d  y = *logx)—rMe 0D yr(x)= Hlog(x)+L = *log(x)+ Hog(42) = *log(x - 42) = *log(x -4) = *log(2 - X).
. 1
y= 4|09(X) verm. t.0.v. de y-as met ; > (x) = 4109(2 X).
23a f(X) _ 2'09()() translatie (3, 0) #g(X) _ ZIOQ(X _ 3)
23b  Zie de grafiek hiernaast.
23c Nee. (je kunt de vert. asymptoot x = 0 niet op x = 3 krijgen met een o R
vermenigvuldiging t.0.v. x-as of een vermenigvuldiging t.0.v. y-as) 1 > 3 74 5 6 7 8 9 10 11 12
—as met 1 T L e R
23d  g(x)=Clog(x —3) Mt de ey Ly 2log(ax-3). | |
h(x) = 2log(4x - 3) = %log(4 - (x - 3)) = ®log(4) + %log(x - 3). L
Dus p=-3 en g =2log(4) = ?log(2%) = 2. L
. t.0.v. de x- t 4
240 f(X) — (%)X verm. T.0.v. de x-as me >9(X) — 4 . (%)X
24b  Ergeldt: 4- (1) =22 (1) = ()% (1) = (2. Dus F(x) = (¥ —relre R.0) y 5ixy = (2.
, 1 ; 1
24cd _q(X)=4-(%)X verm. t.0.v. de x-as met =f(x)=(%)x verm. t.0.v. de y-as met — #/7(/\’):(%)_2)(=((2_1)_2)X=4X,
24e g(X) —4. (%)x translatie (3, 4) >j(X) —4. (%)x—s L4
Jx)=4-G3+a=4.4y b3 +4=4.) 22 +4=32.1)*+4 Dusa=32en =4
25 |AB|=g(1)-f(1)=8-2!-2"?=8-2-271=6-1=51.
_ 210062 — o(2loa(62)) =82 109(63) _g 2 _43
26a X = log(6§):>y5—_q( log(6g))—8—2 5 —8—65—15.
26b Links van het snijpunt S is de afstand altijd kleiner dan 8, omdat de lijnen y =0 en y = 8 asymptoten zijn van
JP J Jnen y Y ymp J
respectievelijk de grafieken van 7 en g. Rechts van het snijpunt S kan de afstand wel gelijk worden aan 10.
Dus er precies één waarde van p waarvoor de grafieken een lijnstuk met lengte 10 afsnijden van de lijn x = p.
26¢ Er zijn twee waarden van p voor 0 < a <8.
27a f(x) = g(x) geeft: 27b f(p)-g(p)=6
3X—1 _2-4_3% (kan alleen rechts van A)
3% .31-2-4-3% 3P -2-(4-37)=6
1.3¥ _2-4-3 3#.31-2-443 -6
11.3¥ =6 1.37-6+37=6
3X _¢.3_18_9_41™ 11.37-12
fah o f 3¥=12.3-9=32
x4 =3log(41) —2 4=7"
ya=gClog(dL)=4-41"=-1. pes
28a f(x)= 3log(l -3x) (BV:1-3x>0=-3x>-1=>x<li=)met D = <e, %>
9(x)=3log(x +5) (BV: x +5>0= x >-5=) met Dy =(-5, —).
28b f(x) = g(x) geeft: 28c Linksvan 5= -b5<p<-1 v rechtsvan 5§ = -1<p <%
3log(1—3x) = 3log(x +5) BV: ~5<x<1 f(p)-g(p)=2 BV: -5<p<iy g(p)-f(p)=2 BV: -B<p<1i
1‘—‘3)( Zx+5 3log(1-3p)—3log(p+5)=2 \ 3log(p+5) log(l - 3p) =2
Ay = 31p0(1=3Py_3 2 31,0 P T2y _3 2
X5 =-1(voldoet). log( p+5 )="log(3%) v '09(@) = "log(3%)
1 T1=T0301-3H0 10303 1 — 3p + 5
)< gn)=1sx <l | 59 v 579
(gebruikpztein ﬁ!ﬁ: t:-::t;ie Bv) M%EEE%E’ f 1-3p=9p+45 v p+5=9-27p
“Y1B1oai1-3K0 1o | GUEFEL -12p =44 v 28p=4
%$§EIDQ(X+5)/IDQ Ui f= -5 [H=-3.P6E967 Y=z.2B417EZ __44__11_ 32 4 1
3 a EEETZ? P=—1p =—3 =33 (voldoet). v p =25 =2 (voldoet).
res=
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29a

o

31

C. von Jehunvl.tzenbnh.q 6/22
f(x) = g(x) geeft: 29b  f(p)-g(p)=4 v g(p)-f(p)=4
(32 =3.3)" +3 TRy -GG +3=4 v 3§ +3-(P P =4
3\x (32 _ 3yv—x BT (2T HAS Intersect = x = 3,085 x =-0,117.
(E) : (E) =3 (E) +3 =l L.J}I{m?ﬁ! 18 Flobl Flatz Flets WIHDOW - |
7 3 =3-Q)" +3 (stel ) = 1)| Hni=i Wiz | s
9 ﬁa-;lzg BV =Y Wec1=@
Z1=3 + 3 (links en rechts xt) ﬁé%éa Qﬁ;gﬁz_w m;g;"f‘a
% = 3 . 1 + 3f (“l’\kS enrechts x 4) nres=1 iﬁg;. Eﬁgé;? Inbersection [ ﬂi&fﬁ?ﬁtﬂiﬁ"":"
H=Z.0B48458 V=Y

9#2 =12 +12# (links en rechts : 3)
3t2=4+41
312 4r ~4=0 (abc-formule) [P hs__| 300 6 o ;AB =Xat+6=p+6.
D=(A4)P-4-3.-4=16+48=64, dusJD =8 YA=Top

’ =g(p+6); = F(p)=g(p+6).
t= ( )X 4+8 =2" f—(i)x——478<0 (kan niet) ;ﬁ:igp pI= 9P

3 _ = 2 4 = 2 H
=2log(2) en ys = g( : log(2)) 3-3) 2log(2) +3 f(p)=9(p+6) =>4 Fl)ozg(p f)e, n 1302(5 6+ :6>) /D(B:vzfzvz &)eﬂ.
:3~(§)2'°9<2‘ )+3=3.4"3=41.  30c  g=y,=F(p)=£(2)="log(8) = *log(2®)=3.
. _ 1y _
Boven S: g(p) = f(p+1 )=¢ Onder S: f(p) 9lp+1g)=¢
2 1
2+ 2Iog(P +2)= 2IOGI(Z(P +1§)) j log(2p) =2+ 2|og(p *1g+2)
2 _ 12 1
%Iog((%)z) " %Iog(p +2)= %Iog(Zp + 2%) TIOQ(ZP) = j|°9((§) )+ : '09(,0 +33)
1 1 2 _2 1 1
log(L - (p+2)) = 2log(2p + 21) 2log(2p) = 2log( - (p+33)
_1 1

L(p+r2)=2p+2% 2p=7 (/J1+3g)
p+2=8p+9 8p-p+38
N 1 1 7p=3§=%
p=-1=g=g(p)=2+2log(1) =2+ 2log((})°) =2+ 0 =2.

32a

32b

33

34a

Omdat x =-2 en x =0 de asymptoten van de grafieken van 7 en g zijn, nadert de Iengfe van het lijnsfuk dat
de grafieken van de lijn y = ¢ (boven het snijpunt) afsnijden tot 2 als ¢ steeds groter wordt.
Alleen van een lijn y = ¢ die onder het snijpunt ligt kunnen de grafieken een lijnstuk met lengte 3 afsnijden.

Voor O<a<?2.

Onder S: f(p)=g(p+2)=¢

Boven S: g(p)=Ff(p+2)=¢

2P2 g _2p+? g—2F =2pP2+2
P.p-2 P2 [NEzren—as ([T P _op

2P .22 _g_2P .22 |\ 8-2° =2

%.2%’ -8_4.2° QEﬁ:‘ TEFORY 8=2.2F

~Me=

41 2P _8 “YES % %EER Dt 2P =4+«
4 7= ld:fhecimal |s= =28

17.2° =32 B2 g 7=9(p)=8-4:=4
» - Trig

2 =32

9= f(p) Zx=F.

4log(X 1= 2|og(X+3) BV: [x|>lenx>-3=-3<x<-lof x>1

Clog(x®-1) _ 2|og(x+3)

2
log(4) ?oglﬂo?x?o?j !
acke—10.
2log(x2 -1)=2-2log(x +3) |ai45 " °
sMeBlogiE+3r- 109

(met Zlog(4) = 2log(2%) = 2)

2log(X2 1) = 2log((x +3)%) [<23_
x2-1=(x+3% =(x+3)- (X+3) H"‘axfi'a

X2 1=x%16x+9

—-6x =10
X = —% = —% (voldoet).

7(x) < g(x) (gebruik een grafiek en de BV) = —5

‘\{Jﬁ

II'I'CEYS&C'CIOI'I
W=-1.666B67

Y=M1E03PE

<x<-1lvx>1.
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34b Links van S: (als £ boven g loopt = -3 < x < -2 Rechts van S: (als g boven f = -5 < x <-1of x >1)
F(p)-9(p)=% 9(p)-F(p)=3
*log(p? ~1)- Zlog(p+3)=1 %log(p +3) - *log(p® -1) =1
2 2
2'(2)?(7'0(2‘{)1) - 2log(p +3) :% 2log(p +3) —w =% (links en rechts x2)
°9 2 2 2

2 2_ 2-“log(p+3)-“log(pc -1)=1
w - 2Iog(p +3) =% (links en rechts x2) 2log((,ga f3)2) _ ZIOZ(ZZ _1)= 2109(2)
%log(p? ~1)-2-2log(p+3) =1 3 _,
Zlog(p? -1) - Zlog((p + 3)%) = 2log(2) P
P271 =2 2'(P2—1):P2+6P+9 CEHTCEEN D A2
(’[; 3 s 2/2’2 ~2=pf+6p+9 i S

— -1.472135955
p2 —1—2(;; +6p+9) Iz p-—6p—11=0 (abc-formule)
p2-1=2p% +12p+18 Hz__ﬁgggg?ggz; D=(-6)°-4-1.-11=36 + 44 =80 = /D = /80 = 46
PZ +12p+19=0 (abc-formule) n ) p= 76+;\/5 (voldoet) v p = 76_2‘\/5 (voldoet).
D=12°-4.1.19=144-76 =68 = /D =/68 =217
pzﬂ (voldoe‘r)vpz% (vold. niet). Dus p=—-6+17 vp=3+2J6v p=3-25.

34c Boven S: F(p)=g(p+1)=¢g (met p<-3 Onder S: g(p)=Ff(p+1)=¢ (met p<-3)

*log(p? 1) = 2log(p +1+3) ?log(p +3) = *log((p+ 1) -1)
1 2log(p® ~1) = 2log(p + 4) ?log(p+3) =1 2log(p® +2p)
%log(p? —1)=2-2log(p + 4) 2-2log(p +3) = 2log(p® +2p)
2log(p? ~1) = Zlog((p +4)?) Zlog((p +3)%) = 2log(p? +2p)
p2—1:p2+8p+16 p2+6p+9:p2+2p
-17=8p 4p=-9
p= —%7 (voldoet). p= —% (voldoet).

p=-2§=¢=F(p)=g(p+1) = g(-13) = 2log(-1§ +3) = 2log(1 ) = 2log('P) = log(15) - ?log(8) = Zlog(15) - 3.
p=-5=9=9(p)= g(-) = log(-5 +3) = %log(3) = 2log(3) - 2log(4) = log(3) - 2.

35a xp=p=>AB=p

AB:BC:I:Z:BC:Ep}:ACZAB+8623P:XC:3'0'

B
35b f(xg) = g(xs)=¢g omdat B en C opdelijn y =g liggen. 36 Stel xg=pdan x, =2p.
Dus 7(p) = 9(3p) en hieruit volgt 2P =23P73, f(p)=7(2p) =g geeft:
2P _p3p-3 bp-27F =6~2p-272p (links en rechts x 2%7)
p:3p—3 6P2p:12p
—2p=-3 6p=0v2r=2=2!
p=3=11. p =0 (vold. niet) v p =1.
1 1
3B g=Fflxg)=f(p)=Ff1d)=2"=2! 22 =22,
Y1 Blagix 10ac2
370 Stel xg=pdanxs=3p. 10" "7 " 37b  yr=2-yg = F(r)=2-g(r).
r(p)=9(3p) = g geeft: <23 utnmion | 2log(r) =2- 2log(r - 3) = 2log((r - 3)%) (BV: r>3)

Amin=g

%log(p) = %log(3p-3) (BV:p>1) e r=r®-6r+9 R

p=3p-3 Ymin=_5 2 B CF-fei3)nse

—2p=-3 imax=a ré—=7r+9=0 (abc-formule) |, ~ 1.637224362
Hres=1 D=(-7)%-41.9=49-36=13=D =413

r= % =~ 5,303 (voldoet) v r = 7—72\/5 (vold. niet).

p= % (voldoet).
g=F(p)=F3)="log}).

H=F ¥=z.zz19z81

bl bl 0
e [N
38 Stel xg = p dan x, =3p. =3 N IO e

f(p)=F(8p)=9¢ p=3p-1 N

— “ME= cfei
8p (17 =8-3p- () —2p=-1 Wis | bnin=>s

= ; 1\p _ 143p p:l I'r'sv:,lzla’l

p =0 (vold. niet) v (§) =3 (§) 2 Hres=1

QP =ty 7 7=(p)=f=8-5- =4 [1-4.[F3-4.45.
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39a

40a

40b

40c

41a

41b

41c

42a

42b

42c
42d

4308
43b B
43cH

43d

44q

44b

44c

45a

45b 0

Stel xg = p dan x, =2p.

8/22

3%9b

YF=2-yg = g(r)=2-1(r).

f(p)=9(2p)=¢ 9 TN ¥-1o 10-3"2
3P =10-3%P72 (links en rechts x 3%) 90-3"=18.3"
9.3P —90-_32P -19.3"=-90
327 +9.37-90=0 (stel 3 =1) V=79 3 -%
2 +9+-90=0 r=3log(3).
(r+15)(r-6)=0
t =3P =-15 (kan niet) v # =37 =6. J
X
Dus ¢ = F(p)=3” =6. 2 1
Flotl Flakz Flobz L IHOOL M=z ) Flatl Flokz Flok:
SN EZE AMin=-3 A l-
seBnberivi Ky || Bmax=3 ~NeBnberivoi . Ka
o Wec =i o T
~Mx=l Ymin=g Y- NP Flatl Flotz Flotd
WS e N “YEZCHE
i'-r'E; Xr%gs;l Hm__,ﬁ-"i \"r':: g‘r‘zEnDer‘w(‘h,X,
X y X \"r'3E"r'2/"r'1
y=2" = y'=2?2?, maar y=c= 0,6931= y'=c-y=c-2". s
= NE=
3¥ =772, Y = ¢~1,0986 = 3%,
y=3"=y's= maar - =c = S>y'=cy=c:
, . +h . oh_ . X (2h - . h_
F'(x)= Ilm f(X+h) ) i 2 h—z" = lim 2920=2" _ i 222D _ gy 2/7 1.2~
O /1—>0 h—0 h—0 h—0
F'(0)= hm 1 .20 (zie 41a) = lim 2-=1 -1
-0 h—0
f(x)=2% = F'(x)= llm 1 2% (zie 41a) = £ ' (0) (zie 41b) - 2*.
-0
1 T OO
Flotl Flotz 5\10':3 R s R T FR e T ]
Zie de plot hiernaast. imEEXﬂ) tlet ﬁgﬁ g TRELE SETUR
. - amin=g ThIStart=p
De noemer van de breuk in de exponent wordt nul.| jra5=3 aTb1=1
. Indrnt: Auto
(een breuk waarvan de noemer nul is heeft geen waarde) Hres=1 et " Depend: AR

x=00l=y =~

2,7048; x =0,001= y,

TE=VEAM

Y=1.008612F -

=~2,7169; x =0,0001 = y, ~

Voor het getal a =~ 2,718 geldt: f(x)=a™ = f'(x)=a*.

22 2% =222 12 =12 = 22.

4Je —Je =4Je -1Je =3/e.
Be? -3¢% = 15¢2+3 = 15¢°.

126 —366 -2 36
4g2

1 1 1 1
(2 +3.22X)2 =22+2.2.3¢2" +(362X)2 =4 +12e2% +9e*¥

(e* +e )P =(e¥)P+2-e¥
e¥-4 _(e¥+2)-(e*-2) _

e X + (e—x)z

43e =2
43f=
4392
43h 2

X Bx+x bx

e =e =e

2 X+2

X. ef=ze

5eX —3eX =2~

X

¥ (% +1)=e**? 1 X,

2 7181 en x =0,00001 = y, =

43ig
43j2
43k
4312

662X_ ex
X

X (X +1)=¢?
(X +1)% =?X + 2% +1.
(€3F +3)% = 5% + 63

=6e” -1.

=2-3" (links en rechts x 3%)

=
Pyl
o

Tt
mm,

ik

=8, BE

GER

2,7183.

02

2 5 =eX¥+ 2(e*-2%20= e #2) Gebruik: (O +A) (O - A)—D —OA+OA-A% =
(2x+4)-e* =0 45c5  x%.eX¥=1.¢" 45.0 et -1=0
2x+4=0ve* =0 (kan niet) eX:O(kannie’r)vXZ:l e*t¥ =1=¢0
2x =-4 x =1 4x =0
x=-2. x=-1lvx=1 x =0.
x%.eX =3x.e° 45dm ¥ =0 45fm ¥ .eX =¢
eX=O(kcmnieT)\/X2=3X e = e2X — g6
x=0vx=3. 3x=x 2x =6

x =0. x=3

X re”,

. Gebruik: (O +A)2 =@ +A)-(O+A)= 0%+20A + A%,

=X 12472 (0=

2

—A".

+9.
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46q eX +e*X =2eb 46¢ 2xe* +e¥ =0 46e e 1eX =2 (stel &* = 1)
2% = 2% e* (2x+1)=0 t2++-2=0
eX =eb e* =0 (kan niet) v 2x = -1 (r+2)(r-1=0
x =6. X:_%, 7"=eX=—2(kannie'r)v7‘=eX=1=eo
x=0.
46b eeij —e 46d X2 _z=0 46f 8% 11223 (stel & = 7)
et =gl X2 =gt #2-2t+1=0
4x =1 x42=1 F-D(r-1)=0
x=1 x——llz F=e3¥=1=¢0
4 =T 3x=0=>x=0.
47a FxX)=x-e¥=>Ff'(x)=1-e¥+x.e¥ =¥ - (1+x).
(x+D)-e*-e*1_ xe*+e*—e* _ _xe*
47b f(x)—XJrlzf (x)= X117 = e
Gebruik: £(x)= 2 £ (%)= nat — faﬂ noemer - afgeleide teller — teller - afgeleide noemer
n? noemer? '
4802 Ff(x)=e¥+2= f'(X)—eX
48b2  f(x)=2&" + =2e* +x 1= Fl(x)=2e" —1X_2=26X—ﬁ.
48cE f(x)=x-e¥+4=>F'(x)=1-e¥+x-e¥ =e* (1+x).
48dE f(x)= X = f(x)=lexet AN _1ox
eX (eX)Z e)( .eX e)(
_ (x-1)-2e¥-2e"-1 _2xe*—2e*—2e* _ 2xe*—4e* _2e" (x-2)
48e fx)=255=1F'(x)= 17 P P 1)
48f R f(x):(Zx—4)-eX =>f'(x)=2-e"+(2x-4)-e¥ =¥ - 2+2x-4)=e¥ -2x-2)=2e* - (x -1).
49a e+3=5,718. " _5.7iezatazs) 49¢C e3~20,086. ["% 25 amsszesz 49e 1%62 ~9,852. V%5 cszpraras
1702 \3s33seenz R =5 prassats
49 -1 ~-0135n 49d —3¢_-0,366. 49f €.~ _26,229.1n
e (e+2) e-3
50a fix)=—x-e¥=Ff'(x)=-1-¥ -x-e¥ =(-1-x)-e~. EEEEI?&%\EEE
f'(x)=0=(-1-x)-e¥=0=-1-x=0ve* =0 (kanniet) = x = -1. [{§iZ | #nin=_5
Maximum (zie plot) is #(-1)=——-1.¢ 1= 1 Wit | sl
Y
50b kiy=axmeta=£'(0)=(-1-0)-e0=-1= k: y =—x. Hres=1
5la  £(x)=0 5lb  F(x)=(x%-3)-¥ = F'(x)=2x " +(x®-3)-e¥ =(x% +2x -3)-&*.
LITHOOM 1
(x2-3).e¥ =0 Fl(x)=0=(x%+2x-3)-e¥ =0 “%EEE%Z-E ]
x%=3ve* =0 (kan niet) x%+2x-3=0ve* =0 (kan niet) Unihe e \
x==/3vx=43. (x+3)-(x-D=0 | INEH50e 0l JEZE
x=-3vx=1l Ny pres=l
Max. (zie plot) is F(-3)=6"- e 3= % en min. (zie plot) is 7(1)=-2- el = 2e.
51c Voor grote negatieve waarden van x nadert (x)= (x%-3)-e* naar nul = y =0 (de x-as) is horizontale asymptoot.
51d f(x)= p heeft precies twee oplossingen voor p = 6—63 v —2e < p < 0. (gebruik 5labc en de grafiek)
52 _ (e*+1)-2e"-2e*-e* _ 2¢2X42e% 2% _ 2"
P == =m0 2 (e*+1)? e+ 12

S’relky ax+bme‘ra )=

(e+1)2
el 2 1__ 2 _2e°+2e-2 2¢°
(e+1) — 2e__ A+h= b= e+l __ 2e e’+2e-2e _ _2e

k:y:
door A(1, 227 e+l (e 1)2 e+l etl (c+12  (e+1?  (e+1)

222
Dus k: y = B 1)2)(+(e+1)2.
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53

54a
54b

54c
54d
54e

54f

55a

b6a

56b
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k snijden met y =2 geeft:

2e

2e° =2

P'(1,0)en Q' (2+ , 0).

(e+1) (e +1) Opp.(APP'Q' ): 3 xbaS/sx/wo_q/'e
e 2 Sy L AR
(e +1)? (e +1)? ZA'PQ"}’P
x:(e”)Z(Z— 2¢° j 4 : 1 2¢
2e (e +1)? k =1.(2+1-1)- 2
_(e+1? 5 (e+1? 2¢? =1 (141} 2e
X =" 2 2e '(e+1)2 ? ( el) e;_rl
— e e
X:(e+1)2_g:e2+2e+1_ej:2e+13Q(2e+l 2). _5'(24_2) e+l
e 2e e e e e ! :l.im.izk =1
[l x 2 & e+1 7
f(x):eax+b:>f'(x):e-a:a-ea"”“b. i Q
Fx)= e o () = e ax 1) = (2x 4 1) ¥
g(x)=x% +2e3% :g'(x):2X+2e~3:2x+6e3X.
/7()():)(-2"'2 :>/7'(X):1-e"'2 +)(-e-2)(:e"'2 L2x2. e :(1+2)(‘2)-e"'2
./'()():3)(-32)(’1 = j'(x)=3e2¥1 +3x- Xl g 3. 201 gy g2x-1 =(3+6x) 21
[=x—1]. —x-1 2 -x-1_ —x-1 -2 -x-1, 2 -2 -x-1, 2
k(x) = Ze :>k( )= x2.2¢ " ;)222 2x _ —2x‘e = 4xe _ Texe X4(X+ ) _—2e X3(X+ ).
/(X): ZX :(22X+1).e-.2_22"’.e.2:224X+222X_224X: ZeZX
e (e +1¢ (e +1y° (¥ +17°
F(x)=1e2¥ = £y =L e 2 - 2 B55b  A(x)=f(x)+g(x)=
Stel ki y =ax+b met a=F'(-1)=e2 R(xX)=F'(x)+ g'(x) =¥ —e 3 (zie 550).
k:y:g_z,\/+b 1 2 ) 1.2 h'(x)=0=e“" -¢e =0
door A(-L, %672) =>se=e  -l+b=>b=15e G2X _ X3
Dus 4: y:e’2x+1%e’2 2x =-x-3
3x=-3
gx)=—ls=e¥3 o gl )= g o ex 3, x=-1,
€ _1 1
Stel /:y:ax+bmeTa:g'(—l)z—e__1_3:—e Min. (zie plot) is A(-1) =5 e~ +?
2 -1 , 2 _ 3
fry=-e X+2b}:>e_2=—e_2-—1+b:>b=0. 267 26 " 227
door B(-1, e7¢) [ 3 >
. -2 Dus het bereik is B =, .
.. . _ 1,-2__ - =M SR +1.-
k en / snijden geeft: e X+126 e “x £ RS WINDO
2¢2x = —1%6_2 EEi; Emég_gﬁ
~Me= SC
2)(:—1% “Wg= ynin=g
3 Vscl L5}
X:_Z' Xr‘es 1
ox42 1X 2x+2 X2 2x+2 \mu Flatz Flats
f(x)= e4X S i (x) = - (2 -2)= (IX 2)-e x ZE‘E: LII;‘;E 28*
=M=
£ (x):o;»(zx 2).edX X2 _g iﬁi: gl za
T ES el
~NE= Ymin=g
1x-2=0v xR =0 (kanniet) =1 x=2=x=4. | unax=s
4-842 2 Ares=1
Minimum (zie plot) is 7#(4) =e* ™82 =72 = L. Dus het bereik is Bs :[% —>>.
e e

Qp, F(p)) = Q(p, €57 2P*2) on R(O, e37° 2P*2) —, O(rechthoek PQRS) = O(p) = OP - OR = p- e3P 2P+,

2 2 2
O'(p)=1-e+P P2y peiP PP (Lp_2)=(Lp?-2p+1) et PPH

0'(,0):0:>(%,c72—2p+1)~e%'°2_2pJr2 =0

12
%pz -2p+1=0 (abc-formule) v e4P 2p+2 _ =0 (kan niet)
Li-4-2-25p=-282 243,
De oppervlak‘re is maximaal (zie de plot hter‘naasf) voor p =2 -+2.

D=(-2P%-4.1

Flotl Flukz Flots
g?é?H*e*(1/4H2 z
Zg [MIMDOL
iﬁg;. Hmin=0
W= AMax=0
Ve e
SWES | =3

“Yscl=0
Ares=1

i
p=2-2

i)
p=2+2
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Flokl Flokz Flots Aamin=-3

;Lh Bik—10Eke (2K ﬁg?ff%

57a f(x)=(x-12 X =(x°-2x+1)-e** = =N Ynin=g

57b

57c

57d
57e

58a

58b

592
59b 2

59c

59d

59%e

60a

6la2
61b2

6lc2

6202

62bo

62c2

ﬂ'(x)=(2x—2)-ezx+()(2—2X+1)~e-2=(2X—2+2X2—4X+2)~32X=(2X2—2X)~62X. beeidt /\

fi'(x)=0= (2x% —2x) > = 2x% —2x =0v e®* =0 (kanniet) = 2x(x -1)=0= x =0v x =1.

Maximum (zie de plot) is 7(0) = (-1)% - €% =1-1=1 en minimum (zie de plot) is 7(1) = (0)? - &% = 0.
£(x)=(x—a)® e®* =(x® -2ax +a®) - e®* =
fa'(x):(Zx—Za)-eZX+(X2—20X+a2)-e~2:(2x2+(2—4a)x+202—20)~ezx.

£, (x)=0=2x%+(2-4a)x +2a° -2a =0 v €?* =0 (kan niet)

X2+ (1-2a)x + a®-a=0 (abc-formule)

D=(1-2a2 ~4-1-(a? -a)=1-4a+4a? —4a? + 4a 1= x = A=20)2V1 _~1+2as1

_1+2a+1_2a _ _1+2a-1_2a-2
ST T TavX=E—5 =T

X =a-1.Dusxy=a-lenxg=a.

xp=a=yg=F(xg)=F(a)=(a-a)’ €*T =027 =0. Dus de toppen van 2 liggen op de lijn y = 0 (de x-as).

xqg=a-1=>ys=F(xyg)=(a-1- a)? XD =1, 2@ ) - 2% e toppen van A liggen op de kromme y = e~
€ op de y-as = x¢ =0. repgakiijnin ¢ =72 (0) = (2% -2a)-€° = (2a% -2a)-1=24% - 2a. WINDOW /
MCraaklijnin ¢ =0 = 2a® -2a=0=2a(a-1)=0=a=0va=1. \EE%EEEE—ZQQ EEETZSS
i EE min=_
MCraaklijnin ¢ (zie plot)<0=0<a<1. 3= Bnsx=3
Hres=1

Q

ox =(e'-’|og(2))x —e°109(@) % g ox _ ,flog(2¥) _ px- flog(2) _ ,¢log(2) X
eenln..=¢log..
heffen elkaar op
(zie ook de toetsen op de GR)

e e . e X
2% =g 109 x _ 1axy = e -€log(2) = elog(Z)-(e |°9(2)) = €log(2) - 2*.

In(e)=1. 59f 2 In?(e3)=(In(e))? =3% = 9.
1 1
In(e-Ve)=In(e! - 2)=In(e'?)=11. 5992 In3(e?) = (In(e?))3 =23 = 8.
In2)=In(e ™) =-1. 5oha  &MD) 4g2 M) _7, T 7 72 _7 4956,
1

In(1) = In(e%) = 0. 5oig et MG _ n(52) _ InvB) _ f5
3.In(e-¥2) =3-In(e! - €7) = 3-In(e5) =In((e!5)3) = Ine*) = 4. B9jm MO Jn3) _19.3-30.
e3¥ =12 (In...nemen) 60b3 522X =60 (:5) 60cz 6+e92¥ =10 (-6) 60d= egx =10 (xe?*)
3x =In(12) (:3) e?X =12 (In... nemen) 09X =4 (In... nemen) 1A.2x .

1 3=10e%" (:10)
x =3In(12). 2x =In(12) 0,5x =In(4) (x2) 2e_3

x =1In(12). x =2In(4). € =1g_(In... nemen)

2x =In() = x =1In).

2-ln(3)+|n(4):ln(32)+ln(4):ln(9-4):ln(36). 61d=2 1+|n(10):|n(e1)+|n(10):In(e-IO):In(10e).
|n(20)-3-ln(z):ln(20)-ln(z3):ln(%)=|n(2%). ble= %+2ln(6)=|n(e%)+|n(62)=|n(JE.36)=|n(36JE).

4 +1n@3) =In(e*) +In(3) =In(e* - 3) =In(3e*). 61f e +In(2) =In(e®) +In(2) = In(e® - 2) =In(2e°).
In(x)=-1 BV: x>0 (e nemen) 62dE2 In(-x+2)=-2 BV: —x+2>0=-x>-2=x<2 (e nemen)
x=et=1 (voldoet). —x+2=e?=1L (-2

e

—x=-2+L1 (x-)= x=2--L (voldoet).
e e

4In(x)=2 BV: x>0 (:4) 62e2  In®(x)=1 Bvix>0
In(x) = % (e nemen) In(x) = i% (e hemen)
1
x =e? =/e (voldoet). X = e% =./e (voldoet) v x = 67% = ﬁ (voldoet).
In3x)=3 BV: x>0 (e nemen) 62f In(x)=1+In(B) BV: x>0
3x=€3 (:3) In(x) =In(e) +In(5)

x=1g3 (voldoet). In(x)=In(5€) (e nemen)

3 x =bHe (voldoet).
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63aE2

64a

64b

64c

65a 2
65bo

65c2

66a

66b

67a

4e173%¥ =20 (:4)

1-3x _

1e 5 :|5 (5|“ nemen) ;”(21.69943?912
-3x=In(5) (-1 T em3437o124
-3x =-1+In(5) (:-3) [fns-3

- 2B3145397EE
x="110) 0,203,

3x:In(x)=2:In(x) BV: x>0
3x:In(x)-2-In(x)=0
(Bx-2)In(x)=0
3x=2vIn(x)=0 (e nemen)

X = % (voldoet) v x = e =1 (voldoet).

IN2(x)=In(x)=0 BV: x >0 (stel In(x) = #)
t2-1=0

#.(F-1)=0

t=In(x)=0vt=In(x)=1 (e nemen)

1

x=e0=1 (voldoet) v X = e* = e (voldoet).

x2~ln(x+1):4-|n(x+1) BV: x > -1
x2~ln(x+1)—4~ln(x+1):0
(x2-4)-In(x+1)=0

x° =4vin(x+1)=0 (e nemen)
x=t2vx+1=e9=1

63b2

64d

64e

64f

X =2 (voldoet) v x = =2 (vold. niet) v x = O (voldoet).

£x) =32 = £1(x) = 3422 |n(3). 4 = 4.3%%2 |n(3),
gx)=(2x-1)-2%" = g'(x)=2-2¥ +(2x -1)-2¥ -In(2) = (2 + (2x - 1) -In(2)) - 2*.

12/22

2 Int18) as17m1ee
e* =100 (In... nemen) TCAns)

’ L 2145966026
x“ =In(100) S 2. 14590026
x =+In(100) "

x = /In(100) ~ 2,146 v x = —fIn(100) =~ —2,146.

In2(x)-2In(x)=3=0 BV: x >0 (stel In(x) = #)
t2-2t-3=0

(F-3)-(F+1)=0
f=In(x)=3vt=In(x)=-1 (e nemen)

X = e3 (voldoet) v x = e_1 =% (voldoet).

In(x +3)—In(x -1)=In(2) BV: x >1
In(x +3) =In(x —1) +In(2)

In(x +3)=In(2-(x —1)) (e nemen)
x+3=2x-2

-x=-b

x =5 (voldoet).

2-In(x)=In(2) +In(x +4) BV: x>0
In(x?)=In(2-(x +4)) (e nemen)
x2=2x+8

x%_2x-8=0

(x-4)(x+2)=0

X =4 (voldoet) v x = -2 (vold. niet).

f(xX)=a*=F'(x)=a” -Ina.

A0y = 24 s () = (2*-1)-2%- In2)~(2*+1)-2*-In(2) _ ("~1-2"-1)-2"In2) _ -2-2"-In(2)

2¥-1 (2¥-1y

@ -1y @ -1y

Fx) = 22X —2% = £'(x) = 22X 1n(2). 2 - 2% .In(2) = (22 - 2 - 2%) - In(2) = (22X — 2. In(2).

2x+1 5% Flotl Flotz Flots
f'(x)=0=02" -27)In(2)=0  |.wigz~i2u)-2 0
2x+1 1ni2a —g (WIHDOW
25X 2% =0 6931471586 132;. Hmin=-3 FlotL_Flotz Flots
22x+l _ ox u Wa= | finax=3 B2 CZHI -2 ()
_ WD lninmn1 e N
2x+1=x wmaxn=3 B2l bnbpey [v=-zp ~WsBLd
‘Y=o l=0 Ly =l
x =-1. | re==1 | e=
2_,1_1_1__1 1 s
Minimum (zie plot) F(-1)=2"°-2 =Z—§=—Z:>Bf=[—z, —>>.

y = ax (lijn door de oorsprong en ook 7(0) =1-1=0) heeft twee oplossingenals 0<a <7'(0)v a>7'(0).
£1(0)=!1-29)In(2)=(2-1)-In(2) =In(2) dus 0 < a <In(2) v a > In(2). (y = ax met a = In(2) raakt £ in de oorsprong)

Fx)=2X1 42752 = £ (x) = 2270 ne2) 14 22222 L in2) . —1= 2% —27%2).1n(2).

Fl(x)=0=@¥1-2%2).In(2)=0
2/\/*1 _2*)(*2 — o

2X—1 :Z—X—Z
x-1=-x-2
2x =-1
x=-1

_1_ 1_
Minimum (zie figuur 9.8) f(—%) _prl 022
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67b  F'(x)=-1.n@)= @1 -27%?).In(2) =1 -In(2) 67¢  F'(x)=-3=(@*1-27%2).In(2)=-3
oX 1 _px-2 __1 (. e o pets | Intersect geeft: xp ~—4,1233 en yp = £(xg)
2 et 2o, J2prdne) Verder: ygp =-3xg + b=
2¢.2 -2¢-2 =-1 iﬁi:' DEEMDRV YR+ 3X,Q =b= —7,984.
2+ Z_X =-1 Ny S0 i & -4, 123260961
2.2 - L — 1 (stel2¥ =) Py 2001 34 EAC o2
2 , Zotonda— 4. 385467082
2t - 7 =-1 (xt) D=1"-4.2.-1=1+8=9 I fees :n5+3>5?. 98431528
2t2 _1=_¢ t=2% :—_1:3 :%:2_1 vi=2% :—_14_3 =—1 (kan niet)
2 2
2t°+1-1=0 (abc-formule) & x=-1=y=F(-1)=2 2 2712 % +% = %. Dus raakpunt (—1,%).
In(x) _ o (i i In(x) . -
68a e . X (links en rechts c:e afgeleide nemen) 68b e'n(X) [In(x)] 1} = x-[In()] =1= [In(x)]' =L
" fn(x)) = 1. bus ") [in(x)] = 1. e =x
_2 In(x) _ L 1__ 1
68c g(x)="“log(x) = n2) |n(2) In(x)= g'(x)= "D X=X @)
69a  F(x)=In(bx)=f'(x)=ct - 6=1 6%b  F(x)=In@ x)=F'(x)=% 1
of £(x)=In(6-x)=In(6) +In(x) = £'(x) =0+ L = L. gx)=In(x-V2)= g'(x)=%.

h(x)=2log(3- x):ﬁ(x)—m

70a £(x)=In(x®) = F'(x) = 70b f(X)zln(XZ)Df-(X):%
g(X)zln(ﬁ)=|n(x’3);>g'(x):—73_

h(x)=InL) =In(x 1) = A'(x) ==L

L.
of £(x)=In(x®)=6- In(x):>f (x)=6-

1_6
X x

71la 2 f()()zmz> Fx)= X'—%—(’\II;"‘(X»'I - —l—l;zln(x) _ In();)z—z’

2

7IbE  Ff(x)=x-In(x)=fF'(x)= 1|n(x)+x =In(x)+1.
71c2  F(x)="2log(4x 1) = F'(x) =

f(x)=
f(x)=

In(ax) = F'(x)=~
In(x?)=rF'(x)=<

(M)' In@@) 4= (4X—1)' In(2)
71dE f(x) =160 o £o(x) = X'%—)'("W)-l 130

X
7le2  f(x)=x- In(x3):>f (x)=1. In(x3)+x ln(X3)+3
712 F(x)="1log(x?) = F'(x) = W'
7202 Ff(x)= In(x +x)=F'(x)= 2x +1)=
X%+ x

72b2  g(x)=In(2¥) = g'(x)===-2% -In(2) =In(2) of g(X)—ln(ZX) x-In(2)=In(2)- x = g'(x)=In(2)-1=In(2).

72¢a h(x)=2 D=hA'(x)= ! 2=
C (X) Og(X + )3 (X) ()-ln(Z) X (X2+1)'|l’|(2)

72dB J(x)=log(4x2):j'(x)=.1'"(10)-8)(:)(, ﬁ(m) of Jj(x)=log(4x?) =log(4) +log(x?) = j'(x):ﬁ(lo).
730 F(x)=x-In%(x) = F'(x) =11 (x) + x - 2ZIn(x)|- L = In(x) + 2 In(x).
73b  g(x)=x%3log(4x) = _q'(x)=2x-3log(4x)+X2-X.Iln(3) =2x - Slog(4x) + % o
—1nn2 ! _o. ) 1 ) :2~|og(4x)

73¢  h(x)=log"(4x)= h'(x)=2 o) 4 - in(i0)

N 1204 2 T 2 1 o, _16x-In(4x®+1)
73d () =Ind(4x? +1) = j'(x) =2 g = lox nxrD)
740 x71 =X 2 gn-In(x) 74bc f(x)=x”=e”""(x):>f'(x)=e~n~i=x”-n-l=” X" _ gyl

. X X X
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75a

75b

76a

76b

77a

77b

78a

78b

1%#/22

Aopde x-as(y=0)= F(x)=0

75¢ Stel xp=pdanis xo =2p

10IN(X) _ 0 (= teller = 0) = In(x) = 0 = x = 1= A(L,0) féll’g:)f(lzéﬁ)(;q)%ef*
10-1_ . 10In(p) _ 10In(ep)
F) =200 @y x> 0) = £ (x) = LT 10-10) P 2p
X 10-10In(t) _ 10In(p) =5In(2p)
Stel de raaklijn: &y =ax+b meta=r1"'(1)= -z - 101 9-10 2In(p) =In(2p)
y =10x+ b door A(1,0)=0=10-1+ b= b =-10. Dus 4: y =10x - 10. ln(pz) =In(2p)
"(x) = 10-10In(x) _ - ROETUS L.m‘u:u:uw /’2 =2p
f'(x)=0= o 0 (= teller=0) |:184 nl Y f 0 td.niet) p =2 (oldost)
10—10|n(X):O:>10|n(x)1:'10:>|n(x):1:>X:e =e. EEEE:S q:f(p):f(Z):lmg(Z):5|n(2).
Maximum (zie plot) 7(e) = 12(€) 101 _ 10, yec1=h
1 1 1
xq=L=y =7 )—In( D ey -1 e
_x oy In()-1-x-L jpxy-1
) =1 = = T
|l’\(1)—1 _1_1__
Stel ki y=ax+b meta= Frd 2)= Inz() T
yz—2)(+bdoor,4(1 1): -2- 1+b:>b— l %:é.busk:y:—2X+%.
flix)=-6= '"(j() )1 =-6 (BV: x>0) LiE In(x) =152 :%

~6-1n(x) = In(x)—1 (stel In(x) = #)
—6t2 —++1=0 (abe-formule)

-1 L L 5 Ve
2 4 J_rd_w e ty—_e? _Je__2 |y=fle?)=—=3£=33e
D=(-1)"-4.-6-1=1+24=25=t=5"2a |y=fle ?) N R ned)
Flotl Flokz Flobz
AU =In@x? + 4x+10) = £(x) = b (e 4) = et B0 R Gy
T 2xPraxrio el B s .
f'(X)=O:>24X7+4=O(2’reller=O):>4X+4:O:>4X:—4:>X:—1 pecl=g
2x°+4x+10 WMEx=S [Hinimun )
minimum (zie plot) #(~1) =In(2 — 4 +10) = In(8) = B¢ =[In(8), —). neclsg RS SIS
' _2 4x+4  _2 ' - _ _4x+4  _
4 (X)_5 = 2x%+4x+10 5 77c Fix=1= 2x%+4x+10
4x% +8x+20=20x+20 2x2 1 4x+10=4x+ 4
4x%_12x=0 2x2 =—6
4x.(x-3)=0 x% = -3 (kan niet).
{X—O v([x=3
y =f(0)=In(10) |y =£(3)=In(2-3% +4-3+10) =In(40).
£(x) = g(x)=In(2x) =In(2) BV: x >0 78¢c fp-gp)=2 v glp)-f(p)=2
2x=2 In(2p)—|n(%)=2 v In(%)—ln(Zp):Z
2x% =4 ln(2p:%):2 v ln(%:Zp):Z
2
xc=2 p 2 2
Inp-£)=2 v S=e
x =2 (voldoet)v)(:—\/z (vold. niet) , Fra :
y=f(\/§)=|n(2\/§) %:ez IV, pz :%
e
Aopdex—as(y:O):g(X) 0 p2:2e2 v p:%.\/i
In(%):O BV:X>O:> —e0-1=x= 4 (voldoet) = A(4,0) p=e~\/§ v p:%w/i
9()():'”(%):'"(4)—'”('\’)39 (X)=O—;=—% (p = —eN2 vold. niet)  (p =-1+2 vold. niet)

Stel de raaklijn: y = ax + b met a= g'(4) =—%
y=—tx+bdoor A(4,0)=0=-1.44p=b=1
Dus y =—Fx+1.

78d

y8 =£(p)=In@2p) en y¢ = 9(p)=In(3)
In@p)+In(%) In@p-%)
yM:yBJZryC: 5 P’ _ 2’”:@.
In(8)
2

is onafhankelijk van p,
dus het midden M van BC is onafhankelijk van p.
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Dlag2
DibE

Dlc

D2a

D3a

D4a

D4b

Dba

D5b

Déa

Diagnostische toets

3log(B) +2 - 3log(2) = 3l0g(5) + 3log(22) = 3log(5 - 4) = 3log(20). =3 -
3 - 2log(5) = Zlog(2%) - Zlog(5) = Zlog(8) - 2log(5) = 2log(g). faamzﬁ 64
?10g(8000) + 3 2log(L) = 210g(8000) + 2log((£)®) = 2log(8000) + %log(;15) = 210g(BI) = 2lag(64) = 2log(2°) =6.
2-2log(x —1) =1+ 2log(18) BV: x >1 D2bg  2log(x)=3-"2log(x +2) BV: x>0

2log((x —1)?) = 2log(2!) + 2log(18) 2log(x) + 2log(x +2) = %log(23)

2log((x —1)%) = 2log(2 - 18). %log(x - (x +2)) = %log(8).

(x—1)2=36 x-(x+2)=8.

X —1=1+6 (links en rechts +1) x2+2x-8=0

x=16+1 (x+4)-(x-2)=0

X=6+1=7 (voldoet) v X =—6 +1=-5 (vold. niet). X =—4 (vold. niet) v x = 2 (voldoet).
2Iog()()—%log(x—l)=3 BV: x >1 D3b= Iogz(x)—5-log(x)=6 BV: x>0

2log(x) + 2log(x —1) = 2log(23) Sz‘rel log(x) tijdelijk #

2log(x - (x —1)) = 2log(8). 1" -5t=6

x-(x-1)=8 t2-5t-6=0

X2 - x-8=0 (abc-formule) (f_lé)'(f+1)=0 | .
D=(-1?-4-1.-8=1+32=33 = x = 15433 Folog)=6vr=loglx)=-1 =

733 1-33 ) x =10° =1000000 (voldoet) v x =10"" = ig (voldoet).
X = % (voldoet) v x = 3% = _T <1 (vold. niet).
3¥+6-(1)* =5 D4cz 9¥=31.4
3¥ +6. (3%) =5 (links en rechts x3*) (32)); =3¥.3114
X\2 _q . 2X
(302 +6-1=5.3 (stel 3" = ) (3°) =33 +4
7‘2+6=57‘ (3 ) -3-3"-4=0 (51'6'3)(:7")
2

2 #2-3t-4=0
tc-5t+6=0
(F-2)-(+-3)=0 (#-4)-r+D=0 5
7‘=3X=2v7‘=3X=3=31:>X=3|og(2)vX=1. t=3" =4v1=3" =-1 (kan niet) = x = “log(4).
9X =3% +12 Dadm 3**24+32x¥H 12
(3%) =3% +12 3%¥.3213%x .31 =12
(3)()2 —3¥-12=0 (stel 3* =7) 9.3¥ +3. (3’\/)2 —12 =0 (stel 3* =t en deel door 3)
#2_+_12-0 12 +3t-4=0
(f-4)-(F+3)=0 (F+4) (+-1)=0
t=3¥=4v+=3" =—3 (kan niet) = x = 3|og(4). t =3% =—4 (kan niet) v + = 3% =1=3%= x=0.
y=3¥ verm. t.0.v. de x-as met % »F(x) = % 3% —3-1.3x _3x-1_ translatie (1, 0) y=3%.
y = Slog(x)—Translatie 0.2  £(x) = 3log(x) - 2 = 3log(x) + 3log(372) = Slog(x - 1) = *log( - x).
y= 3|og(X) verm. t.o.v. de y-as met 9 »F(x) = 3|og(% - x).
7(p)- 9(p)=2 v g(p)-F(p)=2 N —
3P1_4_(2-3P)=2 v 2-3P 3Pl 4y=2 Vi oo P f/
3Pl 4 43P -2 v 2-3F_3P1ia-2 N4 Eﬁégggﬁ p
3P _64+3P =2 (links enrechts x3) v 6-3P —3P1 =2 (inksenrechts x3') it I Y
3£ -18+3.37 =6 v 18-3.37-3P =6 fresct
4.3 =24 v 4.3 =_12
3P =6 v 3£=3
p = 3log(6). v p=3log3)=1.
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DébE  F(p)=g(p+1)= v gip)=Fflp+)=¢
3P 1 _4-p 3P4 (links en rechts x3) v 2-3P =3P _4
3£ -12-6-3-37.3! v 2-3P=3F_4
3/ -12=6-9-37 v —2.3P=-6
10 3/’ 18 v 3/ =3=3
3p-18_2 v p=1=g=g(p)=2-3t=-1.
p=>log(d)=g=F(p)=3" 31-4=2.1-4--32
D7aE Stel xg=p >0 dan x, =3p. i Bloseiio10a  Of tweede mogelijkheid:  Stel xg =—p <0 dan x, = p>0.
(B en C beide rechts van de y-as)  |“Big1oarass 1agc (8 links en C rechts van de y-as)
f@Ep)=9g(p)=¢ %%32. HSTo 31 T0a0E) f(-p)=9(p)=g
%log(3p +3) = “log(4p) BVITRDGW 2log(-p +3) = log(4p) BV:0<p<3
3p+3=4p Gnin=cd —p+3=4p
P=- ﬁﬁ?rl";a_ﬁ =i v=1.EB4962E _5'02_
p =3 (voldoet) ynax=a p =3 (voldoet)
= 9(p) = 9(3) = Aog(12). = ° 3y_ 212
g=9\p 2_.9 = "log . ) » q:g(p):g(g): Iog(g)
Dus ¢ = “log(12) of (zie hiernaast) ¢ = log(g).
D7b2 £ op f is het midden van DF.
f(p)=2-g(p)
%log(p+3)=2-%log(4p) BV:p>0
“oglp+3) - Fog(l4p)) i
pr3=16" ks e
16,02 p—3=0 (abc-formule)
D=(-1)%-416--3=1+192=193 = p= 12195 _, , 14198 _ 0 47 oidoer) v p = 13193 (vid. miet),
DBam 3€5€ 26 ¢ of e 3¢ g 30 c-2¢
D8bE (3% -5)2 = (3¥)2 -2.5.€3% + 5% = 8% _10e3¥ + 25
D9aE 3xe¥ -e*¥=0 Doz et -eXt=0
(Bx-1)-e¥=0 etx = gxtl
3x =1ve* =0 (kan niet) Ax=x+1
x=1 3x=1
> x=1
D9ba 2¥1_Fe? =0 DI 2 +2¢* =3 (stel e* = 1)
2x1_ 32 _ 32 2 4+2t-3=0
oy 1.2 (++3)-(F-1)=0
;i #=eX =3 (kanniet)v 1 =e¥ =1= &0
2x-12_5 =e” =-3 (kanniet)vi=e" =l=e
373 x =0.
x=5.
D10a= F(x)=2e* -3x% = F'(x)=2e* - 6.
DIObE £(x)= x2+1 = F'(x) = e 2x—(x°+1)-e* _ (@x-x*-1)-e¥ _ _x?:i2x-1
er (eX)Z eX-e* er .
D10c 2 7‘(,\/):()(2 +1)-eX s F'(x)=2x X +(x2 +1)- X =(x% +2x +1)-e*.
_ (x%+1)-e¥ —eX-2x _ (x%+2x+1)-e
DI0dE f(x)= i fi(x)= i1y = (X2+1)2
D10e = f(x)=x ~eZX‘ :f'(x)=2x-e2 1 x2. e 2= (2x +2x)- &2
DIOFE F(x)=e® ™ = F'(x)= e 2x - 2x . *"+9,



G&R vive T deel 3

C. vou Schwantzenbeng

Dllal F(x)=€ BV:x+0=fF'(x)=X€ "1 D€ pipo stel /iy =ax+bmeta=F'(2)
X X

Dl2aE2

D13a
D14a

D14c

D15a 2
D15b

D15cE2
D15d &

D15e o

D15f 2

Dl6a 2

D17a

17/22

f'(X)zO:(X_X#ZO: (teller = 0 en noemer = 0)

Flokl Flotz Flob:

_@-1-e _¢

2? 4"

/:y:%ezx+b

(x-1)-e=0
x =1v e* =0 (kan niet).

\_/

1,2_1,2
=2e“=se“2+b=5H=0.
door A(2, %ez) 2 4

Dus /: y =L e?x.

Minimum (zie plot) is F(1) = eTl

~

In(e3 &) =In(e? - e2) = In(e2) = 31.

4+In@3) =In(e*) +In(3) =In(e* - 3) =In(3e*).

2In(5x)=16 BV: x>0
Inbx)=8
5x = eb

x=1. eS (voldoet).

5
2In%(x)=In(x) =0 BV: x >0 (stel In(x) = #)
212 -+=0

t-(2t-1)=0
t=0v2r=1
#=In(x)=0vt=In(x)=1
Xzeo=1(vc>ldoe1‘)vX=e2 =

I

Je (voldoet).

Di2bE

DI3b=
D14b =

D14d

Fx) =234 = £1(x) = 2Bx4 n2).323.1n(2) - 2344
Fx)=x-3"=F'(x)=1-3¥ + x-3%.In(3) =3¥ - (1 + x - In(3)).

F(x) =In(x - 35) = In(x - x2) =In(x"$) =1L In(x) = £ (x) =11 L = 4

£(x)=2log(4 - x) = %log(4) + 2log(x) = £ ' (x) =

£(x)=3log(5x - 6) = F'(x) =

1
x-In@)"

In(el—z) =In(e?) = -2.

In(10) - 4In(2) =In(10) - In2*) =In(32) =In(3).

IN2(5x) =16 BV: x >0
In(bx) =14
bx = e4 vbhx =-e

_1 1
X=3 5

In(Ox +1) —In(x +2)=In(4) BV: x > -3
In(9x +1) =In(4) +In(x + 2)
Ix+1=4-(x+2)

Ox+1=4x+8

bx =7

VA
5

4

1

-e* (voldoet) v x = 1. —e* (vold. niet).

X = 1% (voldoet).

3x°

bx

1 5= 5
((Bx —-6])-In(3) (bx-6)-In(3)"

__2x

_ 2 _ ' _ 1
f(x)=InBx° +3)==F"'(x)= Geted) bx

Flx)=3*T437x 5

£ (x) = 3% ne3) - 1+ 3524 n(3). -1 = (3% —37¥ ). In(3).

Fix)=0=@*1-3*1N.n@)=0

_ - Flotl Flotz Flets
3X 1 -3 x+1 :O QE}.?EA(X_].)_'_SA(_
_ — AR THOOW
3x 13+ wg; ﬁminfﬁ'ﬁ
x-1=-x+1 s YEcl=g
2x=2 i'-r'E; Yrin=0 ini
- 3223‘;3 Aoty Jrsz
x =1 Hres=1

minimum (zie plot) is 7(1)=3°+3% =1+1=2=B,=[2, ).

F(x)=0 BV:ix>0= '"S(X) =

|n(X)=O:>X=eo =1 (voldoet)

1 )
f(x):@:f'(x):x x I:(X) 1:1—,|Yn2(x).
kiy=ax+b me‘razf'(l)zwz%:l.

y=x+bdoor(1,0)=0=1+hp=bHb=-1
raaklijn: y=x-1.

O (teller =0 =)

RN

Di6bm F'(x)=(3*"1 -3—X+1)-|n(3)=%|n(3)
3X—1 _ 3—X+1 :% (x3)
3¥ 3742 -8 (x39)
32X _3t2_8.3% (stel 3* = 7)
+2_8t-9=0
(+-9)-(++1)=0
$=3¥=9=3%y+=3"=-1 (kan niet)

x=2=y=f(2)=3"1+3%1=3+1=-31

D17b = f'(X)zO:%zO (teller =0 =) BVix >0
1-In(x)=0
In(x)=1
X = el = e (voldoet)
. . . _n(e) _In(e)) _ 1
maximum (zie p|01’) 1S f(e) =T TTe T e

Flokl Flotz Flob:

Dus Bf = <F, l]

e

W IHOOL
Amin=g
AMEH=D

Haximur
W=z.71BzE0E  Y=FE7EFIYY
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9 &! !."l cen l * .! . ‘ ’ E.
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Gemengde opgaven 9. Exponentiéle en logaritmische functies

Glag 9% =3%+2 Gle2 In(4x)-In(x+4)=1BV: x>0
32X =3% 42 (stel 3% = 1) In(4x) = In(x +4) +In(e)
e
t-2)-(t+1)=0 - =
( )2 ¢ +1) x . (4-e)-x=4e [*° | sai718172
t=3" =2vt=3" =-1 (kan niet) 4e 4.Ans
3 X=7-2 (voldoet). . 3. 1283108865
x = "log(2).
Glb Iogz(X) +1= 2%'09()() BV: x > 0 (stel log(x) =1#) G1f Inz(X —-2)=4 BV: x >2 (stel In(x -2)=+)
#2-2}#+1=0 2 =4 e 2)
f=In(x-2)=2vt=In(x-2)=-2
t-2)-(r-1)=0
( ) ( 2) 1 )(—Z:ezvx—Z:e_‘?:i2
7‘=|og(X):2v7‘=|og(X):§ e
2 1 x=2+¢é° (voldoet) v x =2 +i2 (voldoet).
x =10% =100 (voldoet) v x =102 = J10 (voldoet). e
Glem —<€_-2 Glge  3.22¥*l i 1-5.2%
e-2 2x 5l X x
2eX — 4 =¥ 3:-2°%.2°+1=5.2" (stel 2" =1)
eX =4 612 -5+ +1=0 (abc-formule)
len(4) D=(-5)2—461=25—24=1 G6lh 2 X'27X+1=4X'273X+1
61d2 In(Bx+2)=1 Bvix>-2 p=520 x=0v2 Xl o473
1 -1 — _ —x+1 _ 52 5-3x+1
(3 +2) = n(el) A R o TR S il
3x+2=e x=-1v x =2log(d). x=0v2 ¥ =273
3x=-2++/e x=0v-x+1=-3x+3
x =-2+1. e (voldoet) x=0v2x=2
T 33 : x=0vx=1
G2a= f(x)zx2 el 27"()()=2X-e’(’1+x2 ~e~1=(x2+2x)-e’(’1. Fx)=In(x)=F'(x)=1
X
62b5  g(x)=In?(x) +In(x?) = g'(x) =2-[In(x)| - L + 2 = A2, Flx) =In(@x) = £ (x)= 1
= "(x) = - 2 F(x)=In(x?)=fF'(x)=24
62cE  A(x)=2log(x® - x?) = A'(X) =5 (3x% —2x) = XX x
NP G MDY | )= Tlogx = £ ()= ks
[ = i = =
62d2 j(x)=In(In(2x))= j'(x) o * - x @x)”
: verm. t.0.v. de x-as met L
63am  F(x)=2. ¥ —ranslatie (3.0) py=2.e¥3=2.ee3=-1.2.c5¢ £ f(x)=2e*.
e
i 1
63b2  g(x)=In(2x) verm. t.0.v. de y-as met 3 >y =ln(% 2x) =|n(%)+|n(2x}< franslatie (0, In(3)) 9(x) =In@x).
6402 Stel de snijpunten van de lijn y = p met de grafieken van £, g en A zijn rescpectievelijk A, B en C.
1 1 Y i
f(x)=p=3log(x+3)=p g(x)=p=>2-3log(x)=p X=9
1
BV: x > -3 x+3:(%)/’ BV: x>0 3log(x)=2-p /
Xq4=-3+ (%)p (voldoet) Xp = (%)27;’ (voldoet) /
1
Alx)=p= -3+3log(x-1)=p AB=B€DX3=%~(XA+X€) R
1 N |
BVix>1  3log(x-1)=p+3 @GP =13+ +1+4)y*) /P x
X—1=(%)p+3 intersect geeft p = —0,65. 03 1 .
_ 1\p+3 ot Flefz plats v y— y=p
e e
G4b /D he’f mldden van Q/Q = yQ + yR = O i'-?'g:l LT MO M""‘-\.‘_“
Flg)+ 9x)=0 R
1 1 - 1= .
3log(g+3)+2-3log(¢)=0 BV:¢>0 Em;%:é;l P ¥=.0E4EERRE h
1 1 1 scl= :
“log( +3)+ 3log((3)*) = *log(g) ree=] |

1
§Iog(é-(c7+3)) = %Iog(q):%~(q+3): g x9)=>¢g+3=99=>-8¢g=-3=>¢ :% (voldoet).



GbaE fz(x):% BV: x>0 65b =2 7;,(3)—71/,(3):4 v 7:_'0(3)—7;(3):4
, 2.1 _(2+2] 1 o _ 2+pIn(3) 2-pIn(3) 2-pIn(3) 2+pin(3) _
£o'(x) = X2 (: n(x)-1_2 2X2|n(X): zrz(x) : 3'(3)_2 |3(3) -4 v : 3'(3)_2 '3(3) —4
+pIn(3)-2+plin -pIn(3)-2-pin
f2'(6)=0 = 20 _ 0 (eller - 0) LD, PES—Pr=a v P s g
B PRI Hrax=5 2pIn(3) -2pIn(3) _
—2In(x) =0 B Ind o | R 3 =4 v 3 -4
In(X) 0 Ny imax=3 — | 2pIn(3)=12 v -2pin(3)=12
x=e9 =1 (voldoet) Ares=1 pln(3) 6 v pIn(3)=-6
2+2In(1 —__6
X*OP:]' en y*OP:fZ(l): . ln()zz-;o =2. N er ez p= |n(3) VP In(3)°
1yl 2_ _1
G6aE  F(x)=g(x)=e?™ 1:e‘X+1:%X—I:—X+1:>1%x:2:>x,,:2%:% enyAzf(%):e3 L 3:i%=%.
e
Ly 1x-1 1
f(X)zeZX 1:>f'(X)=e~% % ; -1 g(x):e_x+1:>g'(X)=e 1= e—x+1
2 _1 _1
kiy=ax+bmeta= f( )= %eglzée 3 /iy=ax+bmeta= 9(4)— -e -3 eé
1
k:y—%e 3x+b door A( e 3) ly=-e 3x+b door A(%,e” )
_%_1 _% 4.5 _%_ _% 4.5
e’=5e3 -3+ e’d=-€e3 3+
_%_2 _% b _%_ 4 _% b
e’=%e 3+ e’=-3e 3+
b=leS ok y-leixsles b-2lem/iy-——eTixs2les
=3 VT2 3 =23e’=/ly= 3
k snijden met de x-as (y = Oy / snijden met de x-as (y = O}
1 _ _1 _1
%e 3x+%e 3=0 -e 3X+2%e 3=0
Lo iy—_1,.73 s VUNPS P |
22 = 32 e X =— §e
ng—% XC=2%.
Orape =5 BC ya=5 (xc-xp) ya=3 Q3-8 ya=33 y-=3 =57
A 2 A=72 c A= A=72 Ye 2 Ye 2.3
G6bE Stel x =r de x-coordinaat van het Iinker shijpunt met y = p. Nuis PQ =3 als:
F(r)=glr+3)=p v oglr)=Ff(r+3)=p
ot p(r3) v el o g3
%r—l=—r—3+1 v —r'+1:éq+11 -1
%r—lz—r’—Z v —r+1:%q+%
1%/~=-1 v %r:_%
— 2_2 __12__1
r=-1373 1 ) vV r'=72'3773 1 1
pzf(r)zf(g)—e?l:e_izi%=ﬁ v p=gir=g-=ei=el es=c e
PQ < 3 voor \/_<p<e Ye. (gebruik de uitkomsten hieboven en figuur 6.1 in het boek)
G6cE Stel xp =5 danis xg =4s
1
g(s)=f(4s)=g= e =e?15 si1=25-1= 35——2:>5—7:>q g(s) = _q() e 3+1:e§=§/2.
6708 f(x)=g(x)=In(4x)=InL) Vi x>0 4x=L = 4x® =15 x% =1 = x =41 eny, =F(2)=In(2).
fx)=In(4x) = F'(x)=~ i g(x):ln(;):ln(x_l):—lnx:_q x)=- ;.
kiy=ax+bmeta= f( )= % %:2 /:y:ax+bme‘raz_q'(%)z—%:—l%:—z
2 2
kiy= 2X + b door A(é,ln(Z)) /iy =-2x+b door A(%,In(Z))
In(2) 2. 5+b In(2)-—2 +b
=In(2) - 1 In(2)+1
k: y=2x+In(2)-1. /:y:—2x+|n(2)+1.

y =2x+In(2) -1 snijdt de y-as (x=0)in (0,In(2)-1) en y =-2x+In(2)+1 snijdt de y-as (x =0) in (0,In(2) +1).
De lengte van het gevraagde lijnstuk is In(2) +1—-(In(2) -1) =In(2) +1-In(2) +1 =2.
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G7b

G8a

G8b =

G8c

G9a

69 o

610a

610b

Stel x, =g dan is xp =2¢
9P=FfRg)=p=InE 2k

p= 9= 9§ = =Int £ ) =In

In(8¢g) BV:¢>0

rr;htaixﬂﬁtz(?'l;ﬂl y
— ~N Bie™ +
F(x)=x e ¥ = 2x [wigsn

20/22

:>7

(J—)

8q:>8c7 —1:>q

:> g= \/% (voldoet) v ¢ = —\/% (vold. niet)

68do Stel xg=pdanisxp,=e-p

NS T
x=0ve™-2 = | s f(p)=F(ep)=9
x=0v-x+1=In(2) Eﬁ?: 353255'5 p- e Pt ep- el (intersect of)
x=0v-x=-1+In(2) pecisy p=0vePloe e |lec Wity
IOVXI].—IH(Z) _ _ sNeBeRke™( —er+l
p p=0vePl=gP+2 WINDOW
F(x) < 2x (zie plot) voor x <0v x >1-1In(2). =i enin=a
p:Ov—p+1:—ep+2 ez amax=1
— | Wscl=@
Fx)=x-e X s fix)=t1.e i x. 22 1_(1_x).e > p=0Ovep-p=1 W= | Gninc
£1(0)=1-0)-e 1 =1.e! =e = y = ex is raaklijn in O p=0v(e-1)-p=1 , _——
x-e**1 = ax heeft precies één oplossing (zie plot) = a=e v a<0, P =0 (vold.niet)v p=_"7 <
_ — A1y~
Flg)=Flg+2)=p=q-e 0 = (g+2). e 9+DH e akaad /A
intersect geeft ¢ ~...en p=£(¢)=7(¢+2)=0,62. Lo A gy LP=SBL37671 1= E399704 .
Flotd Platz Plats Ll LHOOW et Etlioraaze | Lsaioveraes
w1 Bk A1) Sl n=a . 3136352855 e ¢ DAL 3
SN BCEFZ e - E] | Bmax=1 ke HEL ) 883997 R429
2040 Hec1=g oy oyt 2222118514 o
W= | 6222118514 - BES99rRaL3
wMe= ‘Y=o l=0 Interseckion
sME= Ares=1 HE.FL30FEED _Y=.EEEd18E .
F(x)=ga(x)=>eX -3=4.7" (xe") 69ca  gp(x)=pe™™ 29,,'()():,02 —1=—pe™
2x 5% x Flotl Flatz Flats _ ' X
62 —3e” =4 (stel e* =t) imgie EH)—Q? ze i1z a=gp x)= pe ~ = 2
1°-3tr-4=0 wﬁ;. M}EE?EE-S eX=-2 BV:p<0,want e >0
F-4).-(++1)=0 T Hmaw=g
A on| 5 X xmin-2)
t=e" =4vt=e" =-1(kanniet) ¥maw=5  [R=638:97E7 Iv=-L 106744 P 2
=In(4) fresct Xraakp. = _ln(—;) =
f(x) < ga(x) (zie plot) voor x <In(4). In(-2)

x . x Yraakp. :.9,0(_'“(_;)):/’5 Pep-2--2
fix)=e® -3=>F'(x)=e P 4
a=f'(x)=e =2 ki y =2x —1-In(2) (zie 69b) door raakpunt =

" —2=2--In(-2)-1-2In(2)
Xraakp. = In(2) = , P
)’r'aakp. — f(ln(Z)) — e|l’1(2) ~-3=2-3=-1 2 In(—;) =1- 2'"(2)
-1=2.In(Q)+ b= b=-1-2-In(2). In(—%) =1-In(2)
_2_ 3@ _ b @) _ g i@ _ gl e

F(X)= gp(x)=2 BV: x> 1 p~¢ e e Jee Je 2
In(x - =p-(x-1)=2 ©. PV— -2:2
In(x-1)=2 p= _T (voldoet).
x-1=¢°
x=e%+1 (voldoet) (nu invullen in &) y ;
p-(2+1-1)=2 §
p-e®=2 i

-2 : :
P=2 g 129
Snijden met de x-as (y =0) gp(x)=0= p-(x-1)=0 o Al 5 x

1= f — : 1+a 1+2a
x —1=0 (p is een of ander getal) = x =1 = A(1, 0). //1‘--47777(]7777»4777707777>
Bekijk nu de grafiek van 7 en van de lijn g,. /g'p/ :
B is het middenvan AC = y, =2 -yp =
fQ+2a)=2-f(1+a)
Inl+2a-1)=2Inl+a-1)
In(2a)=2-In(a) BV:a>0 :
In(2a) = In(a?) a=2=>xg=1+a=1+2=3

2 _ ve = F(xg) =In@-1)=In(2) | = B3 In(2).
a” =2a nG2)

a =0 (vold. niet) v a = 2 (voldoet) A

Bopy=p-(x-1)=In)=p-3-1)=2p=

In2)=p=
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GllaE

Glibg

GlicE

Gl2a=2

Gl2bE

Gla2ce=

Gl2d=

Interseckion
W= EEPY0E0E Y=l

Interseckion
=2 1532028 =1

Interseckion

W=.2E017d1 =1

Intersection

W=z.Ehzetly =1

| . x-LolIn(x)-1 1-]
Alx)= nf\/x) BV: x>0=f1'(x)= g, = an(x)'
f1'(x)=0
% =0 (teller =0 =)

In(x)=1
|
Xtop = el=e= Yiop = fi(e)= @ = % = top (e, 1)

CIn(kx) ., vy X E—In(kx)- 1 1-In(kx)
fu(x) =" BV: kx>0 = fi'(x) = p: =5
' (x)=0
% =0 (teller =0 =)

_ -1 ; -1
In(kx) =1= F4(x) =+ . Dus de top ligt 0|:1ct1:apl1<rt'zor:rtr:e Y=
k#0en k geheel= k=1, 2, 3, ... wzg%nzxwi

k| vi | ya | xa| xs | AB [WiBINeEECE
In(4x) 18 1325%”‘25’”5
4 — 1 10,36(2,15| e | N%“DUHB
Knaw=0

In(5x) Hecl=0
Dus vanaf k=5 is AB > 2. yeclzy
90% van 3,6 liter is 3,24 liter. [8-9+Z.6 .24
L(t)=3,24 B et Fletz Flets

—25Fy _ 324 (i \E;{??.G*(l—e*( -2
36-(1-¢ ) = 3,24 (intersect of) -\325% S
1-e72% =09 Wiz ["nintg
—e2% =01 is g?éi‘ig
Mln= .
e 2% =01 yma=s [N e
—2,5¢ =In(0,1) Rres=i
p=_IOY) 59 A L Bsdasre
=—>%5 =0 (seconden). |g .
De maximale hoeveelheid verse lucht is 2,2 liter (zie figuur 6.2 in boek).

a-3,6=2.2

22 2.2 56
a_§~0,6, . LE111111111

Lo3(2)=0,3-3,6 (1-e2503°2).0,84 (liter). [Paitsisii= 2
084 ° o Ans (8L A3 63 "
Dus 0’3'. 36 x100% = 78%. L PPEEEaETo9
L) =a-3,6(1—e 257 =3 64 -3,6a e 259 = [ '(+)=-3.6a =259 . 2 54 =942 . o250
De maxmale vulsnelheid is L, '(0) = 902 - % =942.
90% = 4,5
=1
a= % =0,71. :(1/2??‘8?186?812
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Voor g>0, g#1, a>0en b>0 geldt:

9log(a) + Ilog(b) = Ilog(a - b)
Flog(a) - Jlog(b) = glog(%)
¢-9log(a) = Ilog(a‘)

Pl
9logla) = 553

gg log(a) _ ,

Ilog(g9°)=c

OO O 0oO0ao

Dus:  Jlog(1) = Ilog(¢°) =0
9log(g) = Ylog(g") =1

f(x)=e¥ = F'(x)=¢e*
f(x)=9"=F'(x)=g" In(g)
fx)=In(x)=F"(x)= %
F(x)=In(ax)= F'(x) = %
f(x)=In(x)=F'(x)=2<
F(x)=9log(x)=F'(x)=

1
x-In(g)



