7.4 Raaklijnen en toppen

Opgave 36:
a 5-2/x=2
~2Jx =-3
Jx =14
x=24
b. 6+xv/x=10
x\/_:4
x* =16
x=3/16
5x*-10
x*-4
5x*-10=0
5x% =10
x> =2
x=42 v x=-42
d x*-5x*+4=0
stel p=x*dan p*>-5p+4=0
(p-D(p-4=0
p=1 v p=4
x>=1 v x*=4
x=1 v x=-1 v x=2 v x=-2
x*—8x/x+12=0
stel p:x\/; dan p®-8p+12=0
(p-2)(p-6)=0
p=2 v p=6
xWx=2 v xJfx=6
=4 v x*=36
x=3%4 v x=%36
5x? 10
(x? —4)?
5x*-10
7(x* — 4)* =5(5x* —10)
7(x* —8x” +16) = 25x* — 50
7x* —56x% +112 = 25x* - 50
7x* —81x* +162=0
stel p=x*dan 7p* -81p +162=0

=0

1)

=12
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Opgave 37:
f(x):Gx—Zx\/;
F'(x)=6-3Jx=0
-3Jx=-6
Jx=2
x=4
7(4,8
Opgave 38:
5x
& f(x):x2+4
) = (x*>+4)-5-5x-2x _ 5x% + 20—10x? B 20— 5x2
(x* +4)? (x? + 4)?
20-5x*=0
—5x*=-20
x’=4
x=2 v x=-2
min f(-2) = -1
max f(2) =1+
Bf :[—1% ’1%]
oy 20-5x%
b. f(X)—W—g
3(x* +4)* =5(20—5x?)
3(x* +8x% +16) =100 — 25x°
3x* +24x% + 48 =100 - 25x°
3x*+49x* -52=0
stel p=x*dan 3p® +49p-52=0
~49++/3025 -49+55
P " &
p==-1 v p-8B__17)
x*=1 v x*=-174%
x=1 v x=-1
Opgave 39:
a 8-2x>0

81442025 81445
P 14 14

_ 81445 _ _ 8145 _ 18
p="532=9 v p="5"=5

x2=9 v x2:1—78

x=3 v x=-3 v x=2 v x=-/8

(P47
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—-2x>-8
x<4dus D, =(«,4]

1 X
b. x)=1-4/8- 2x+x —2=8-2x—
f'(x) = P N -
8-  x 8-
V8-2x 8-2x /8-2x
8-3x
C. "(x) = =0
f'(x) e
8-3x=0
—-3x=-8
x=2%
y=22.J22=8. [2-8.2.[g=1¢
top= (22 12/6)
B, = («1§6]
8-3x
d. =1
V8- 2x
8-3x=+4/8-2x

9x® —48x + 64 =8-2x

9x? —46x+56=0

~46+4100 4610
18 18

x_4610 2 v x_46+10 3L (vervalt)
A(2,4)
Opgave 40:
a yA:f(O):_s
/ 1 e 2x
s 2-49-2x 9_2x
re=f(0)=6
y =6x+b door (0,-3)
b=-3
y=6x—-3
2x
b. '(x)=2-49-2x - =0
/ V9-2x
2:-49-2x =
V9-2x
2(9-2x)=2x
18— 4x = 2x
—6x=-18
x=3

max f(3) =643-3
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c. 9-2x>0
-2x>-9
x<41

D, =(«,44]
B, =(«<,6V3-3
d. 29— 2x - =11
()C) X \/_72)6 2

2(9-2x)-2x=13+9-2x

18- 4x—-2x =13/9-2x

18-6x =134/9—-2x

12— 4x =~+9-2x

16x° —96x +144 =9 2x

16x° —94x+135=0

9444196 94+14
323

x=24=21 v x=21=33 (vervalt)
B(23,7)

Opgave 41:
x3+2
a f(x)=

Jx

21x° 21x° -1
f’(x):Z%x2 X 2—21x\/_ ¥ 1 _ o2 =0

x\/_ xwWrx o oxlx oxx

21 _1
=x2+4+2x ?

b. =2 14
XNV X
23x%-1=11xVx
5x° —2=3x/x

5x° —3x/x —2=0
stel p:x\/; dan 5p* -3p-2=0

_3+4/49 3+7
10 10
p= 3+7 =1 v p= :_%
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xWx=1 v xJx=-2 (kanniet)

x3 =
x=1
y=3
y=13x+b door (1,3)
3=15+b
b=14
y=13x+13
Opgave 42:
2 ) (vWx+0)-9-9x-11Jx  Ox/x+9-131x/x 9-4ixVx
(xv/x +1)2 (xv/x +1)2 (xv/x +1)2
f'@=-3
y=—%1x+b door (4,4)
4=-%+b
b=51
y=—%x+5%
o f,(x):9—4%x\/¥zo
(xdx +1)2
9-41x/x=0
—4ixyx =-9
xx/;:Z
x*=4
x=§/z=§/?=2%
max /@) - 934 _ 29-%{2 :9%/71:9&/223%/2
2%,\/27%+1 25.2: 4.1 2+1 3
¢ r- T
(xdx +1)2

9(x/x +1) = 8(9 - 41 x+/x)

(xv/x +1) =8(1— 1 xv/x)

X%+ 2x/x +1=8-4x/x

X +6x/x—7=0

stel pzx\/; dan p*+6p—-7=0
(p-D(p+7)=0

p=1 v p=-7

xWx=1 v xJfx=-7 (kan niet)
¥=1

x=1dusB(143)
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Opgave 43:
dN

— =90- 60Vt

dt i

[d_N} ~30

dt t=1
Om 8 uur neemt het aantal auto’s dat per minuut passeert toe met 30 per uur.
b. N _90-60J7 =0

dt

— 60V =90

Jt=15

t = 2,25 dusom 9.15 uur

c. deafnameisl per 2 minuten, dus 30 per uur
‘Z—Ztv = 90- 60+t =30

— 60Vt =120
V=2

t =4 dusom 11.00 uur

Opgave 44:

a  fo(x)=x°+2x%dus f;(x)=3x*+4x
fo(x) = x® +5x% dus f;/(x) =3x" +10x

b.  f,(x)= 3x% + 2px

Opgave 45:
fi(x)=—3x+p=0

—1

p=3x

Opgave 46:
fr(x) =x*+2px=0

2

2px =—x
p=—3xvoor x#0 ; x=0 geeft y=5
y=3%x*-3x-x*+5

y=-1x*+5 ook (0,5) ligt op deze grafiek

Opgave 47:

1) = (x2+4)-p—px-2x _ px2+4p—2px2 _ 4p—px2 _
r (x? + 4)? (x> +4)? (x? +4)?

4p —px* =0

p(4-x*)=0

p=0 v x*=4
dusx=2 v x=-2
as p=0 gedt f(x)=0; ditiseenhorizontalelijn, dus geen toppen
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Opgave 48:
a  f(x)= (x*+4)-1-(x+ p)-2x _ x> +4-2x* - 2px :—x2—2px+4
b (x? + 4)? (x? +4)? (x? +4)?
, -2p+3
/@)= .
-2p+3=0
-2p=-3 '
r=1 ~_
N S N Baaae SN AR RRRRRRE ;
T
~x?-3x+4=0
x*+3x-4=0
(x+4(x-9)=0

=0

min f(-4) =—%

2
p=—3x+—voor x#0 ; x=0geeft y=2p
X
1 2 1 2 2,4 244
_ XX Xt st e 1

2+4  xX’+4 x+4 x°+4 2x
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