Hoofdstuk 5 Integraalrekening

5.1 Riemann-sommen

2.
f(x) = 4x ( x2

Bepaal grenzen van gebied 


f(x) = 0  (  4x ( x2 = 0  ( x(4 ( x) = 0  (  x = 0 ( x = 4


Grafiek is symmetrisch dus 2 × van 0 naar 2


O(V) ( 2 · ( f(0,1) · 0,2 + f(0,3)· 0,2 + f(0.5) · 0,2 + f(0,7) · 0,2 + f(0,9) · 0,2 + f(1,1) · 0,2 + f(1,3)· 0,2 

+f(1,5) · 0,2 + f(1,7) · 0,2 + f(1,9) · 0,2) 


O(V) ( 2 · 0.2 ( f(0,1) + f( 0,3) +  ……. + f(1,9)


voer formule in GR en maak een tabel met table start = 0,1 en ( tbl = 0,2


O(V) ( 0,4 (0,39 + 1,11 + 1,75 + 2,31 + 2,79 + 3,19 + 3,51 + 3,75 + 3,91 + 3,99) = 0,4 · 26,7 ( 10.68

3.
f(x) = x3
 
O(V) ( 0,1 ( f(0,05) + f(0,15) + f(0,25) + f(0,35) + f(0,45) + f(0,55) + f(0,65) + f(0,75) + f(0,85 + f(0,95))


O(V) ( 0,1 (0,0001 + 0,0034 + 0,0156 + 0,0429 + 0,0911 + 0,1664 + 0,2746 + 0,4219 + 0,6141 +0,8574)


O(V) ( 0,1 · 2,49 ( 0,249

4.
f(x) =  EQ \F(1;x) 

O(V) ( 0,1 (+  EQ \F(1;1,05)  +  EQ \F(1;1,15)  +  EQ \F(1;1,25)  +  EQ \F(1;1,35)  +  EQ \F(1;1,45)  +  EQ \F(1;1,55)  +  EQ \F(1;1,65)  +  EQ \F(1;1,75)  +  EQ \F(1;1,85)   +  EQ \F(1;1,95) ) ( 0,1 · 6,93 ( 0,693
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5.
f(x) = x2 + 1


grenzen  snijpunten met lijn y = 8 bepalen


x2 + 1 = 8  (  x2 = 7  (  x = -(7  (  x = (7
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opp onder grafiek is  2 ·

      =  2 · 8,82 = = 17,84


Opp V = 2(7 · 8 ( 17,84 ( 24,5
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6.
f(x) = (x


snijpunt met y = 3


( x = 3 (  x = 9
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V = 9 · 3 ( 

= 27,00 ( 18,00 = 9,00
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7.
f(x) = 6x ( x2

y = 5  Snijpunten bepalen


6x ( x2 = 5  (  x2 ( 6x + 5 = 0  (  (x (1)(x ( 5) = 0 

 ( x = 1 ( x = 5

[image: image33.wmf]ò

+

10

1

2

1

dx

x




[image: image34.wmf]ò

-

3

3

2

)

(

dx

x

f

p

 
V =

       (  5 ·(5 ( 1) ( 30,67 ( 20 ( 10,67 

8.
a
v = 40 ( 10t


b,c


	tijd
	      0
	      1
	      2
	     3
	      4

	v
	    40
	     30
	     20
	    10
	      0

	v gem
	     35
	     25
	     15
	      5
	

	aantal m
	     35
	     25
	     15
	      5
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aantal meters = 35 + 25 + 15 + 5 = 80 


e




V = 


= 75  Na 3 seconden heeft hij 35 + 25 + 15 = 70 m afgelegd.

9.
S = opp =  EQ \F(1;2)  · 1 · 3 + 2 · 3 +  EQ \F(1;2) · 3 · 3 = 12

10.
v = 0,1t (t ( 6)2
S = 
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11.
v(t) = 20 e-0,1t 


a
S  = 
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b
v = 50 km /uur = 13,9 m/s  ( 20 e ( 0,1t = 13,9  (  e (0,1t  = 0,694  (  -0,1t = ln 0,694 = -0,364



( t = 3,64 s


S = 
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12.
f(x) = x3 ( 5x2 + 6x + 1



[image: image36.wmf]3

3

3

)

3

1

9

(

-

ú

û

ù

ê

ë

é

-

x

x

p



a
Bepaal snijpunten met y = 1



x3 ( 5x2 +6x + 1 = 1



x(x2 ( 5x + 6) = 0



x(x ( 2)(x ( 3) = 0



x = 0 ( x = 2 ( x = 3 



Opp tussen 2 en 3 


Opp = 1 · 1 ( 
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b
Opp tussen 0 en 2



Opp = 
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13.
v(t) = 2t (   EQ \F(2;3)  t2

a
Maximum snelheid dus afgeleide gelijk aan nul

v ' (t) = 2 (  EQ \F(4;3) t = 0   (  4t = 6   (  t = 1,5

v(1,5) = 3 (  EQ \F(2;3)  1,52 = 1,5

dus maximale snelheid is 1,5 km/min = 60 · 1,5 = 90 km/uur

b
Afgelegde afstand  is opp onder grafiek


Grenzen v(t) = 0  (  2t (  EQ \F(2;3) t2 = 0  (  t(6 (2t) = 0  (  t = 0 ( t = 3


S =
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 = 3 


vgem =  EQ \F(s;t)  =  EQ \F(3;3)  = 1 km/min  = 60 km/uur
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5.2 Oppervlakten en inhouden



17.
f(x) = x ( 2(x     en g(x) = -x
y3 = g(x) – f(x)




nulpunten y3 zijn  0 en 1


V = 
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18.
y1 =  sinx   Df = [0,2(]   y2 =  EQ \F(1;4)  x       


snijpunten   
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x = 0 ( x = 2,47

V =  
                    ( 0,77
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Vtot​ = 

    = 2


dus het klopt niet 

19.
f(x) = x3 ( 3x    l : 1 (  EQ \F(1;2) x


Bepaal de snijpunten met GR


x = -1,32  ( x = -0,43 ( x = 1,75
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y3 = f(x) ( l(x)
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V = 



    (



 (  0,31 ( --3,44 ( 3,75
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20.
f(x) = sin x
Df = [0,2(]

a
V = 

  = 2

W = 

  = -2 
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b

        =  0
Opp zijn gelijk  maar tegengesteld van teken
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d

        =  0,24
Verschil tussen beide oppervlaktes
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21.
y = ln x


V =  (

   +  

( 0,153 + 1,296 ( 1,449

22.
f(x) = x3 ( 5x2 + 6x


Bepaal snijpunten met x-as
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x3 ( 5x2 + 6x = 0  (  x(x2 (5x + 6) = 0  (  x (x ( 2)(x ( 3) = 0  (  x = 0 ( x  = 2 ( x = 3
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V = 


       (



( 2.6667 ( -0,4167  (  3,083
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24.
y =  EQ \F(1;x)    x = 1 en x = 2


I =  

    ( 1,57

[image: image53.wmf]ò

-

+

1

3

)

2

3

(

dx

x

p

25.
y = 3 + 2x     x= -3 en x = 1


I = 


( 173,12

26.
y = -0,1x4 + x2 + x + 3    x-as


Bepaal snijpunten met x-as met GR (optie Zero)


x = -3,14 ( x = 3,83
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I = 



    (  487,49

28.
f(x) = (x   y =  EQ \F(1;2) x


Bepaal snijpunten
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(x =  EQ \F(1;2) x  (  x =  EQ \F(1;4) x2  ( 4x = x2  (  4x ( x2 = 0  (  x(4 ( x) = 0 (  x= 0 ( x = 4


I = 


( 8,38

29.
f(x) = 2x ( 5(x     y = x ( 4


Snijpunten met GR
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x =1  ( x = 2,88


I = 




( 20,93

30.
f(x) =  EQ \F(x + 1;x)     y = 1   , x = 1 en x = 4
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a
I = 



( 11,07


b 
f(x) =  EQ \F(x + 1;x)  =  EQ \F(1;x) + 1  deze moet gewenteld worden om y = 1
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Dit probleem kun je vergelijken met de functie g(x) =  EQ \F(1;x)   wentelen om de x-as



I = 

  ( 2,36
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31.
f(x) = ln x    k : y = 2 ( x  en x-as


a
Plot de grafieken



Er moeten twee stukken om de x-as berekend worden



f(x)  van snijpunt f met x-as tot snijpunt f en k



k van snijpunt f en k tot snijpunt k met x-as 



snijpunt f met x-as   (   x= 1




snijpunt k met x-as  (   x = 2
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V = 



    (  0,132 + 0,098 ( 0,23
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b
I = 




  ( 0,127 + 0,091 ( 0,22


c
g(x) = ex    l : y = 1 ( x



Plot de grafieken



Je onderscheid nu 3 gebieden met steeds 2 functies


1
van snijpunt g en l tot rode lijn  g en l



2
van rode tot blauwe lijn   k en l



3 
van blauwe lijn tot snijpunt   f en k

5.3 Primitieve functies

36.
a
f(x) = 6 x2

F(x) =  EQ \F(1;3) · 6x3 + c = 2x3 + c


b
2x3 + 5x4

F(x) =  EQ \F(1;4) · 2 x4 +  EQ \F(1;5) · 5 x5 + c =  EQ \F(1;2) x4 + x5 + c

c
f(x) = x3 ( 3x

F(x) =  EQ \F(1;3) x3 (  EQ \F(1;2) · 3 x2 + c =  EQ \F(1;3) x3 (  EQ \F(3;2) x2
d
f(x) = 3x -4

F(x) = - EQ \F(1;3)  · 3x -3 + c = -x3 + c

e
f(x) = -4x -4

F(x) = -  EQ \F(1;3) · 4x -3 + c =  EQ \F(4;3) x -3
f
f(x) =  EQ \F(8;x3)  = 8x -3

F(x) = -  EQ \F(1;2) · 8x -2 + c = -  EQ \F(4;x2)  + c

37.
f(x) =  EQ \F(x4 ( 2x;2x3)  =  EQ \F(1;2)  x (  EQ \F(1;x2) =  EQ \F(1;2) x ( x -2


F(x) =  EQ \F(1;4) x2 + x -1 + c =  EQ \F(1;4) x2 +  EQ \F(1;x) + c


g(x) =  EQ \F(x4 ( 6;2x3)  =  EQ \F(1;2) x (  EQ \F(3;x3) =  EQ \F(1;2) x ( 3x -3


F(x) =  EQ \F(1;4) x2 + EQ \F(1;2) ·3x-2 + c =  EQ \F(1;4) x2 +  EQ \F(3;2x2) + c


h(x) =  EQ \F(-x2 + 2x + 3;x4)  = -  EQ \F(1;x2) +  EQ \F(2;x3) +  EQ \F(3;x4) = -x -3 + 2x -3 + 3x -4
F(x) = x-1 (  EQ \F(1;2) ·2x-2 (  EQ \F(1;3)  · 3x -3 + c 









        =  EQ \F(1;x)  (  EQ \F(1;x2) ( EQ \F(1;x3)  + c

40.
f(x) = (x2 ( 1)2 = (x2 ( 1)(x2 ( 1) = x4 ( 2x2 + 1


F(x) =  EQ \F(1;5) x5 (  EQ \F(2;3) x3 + x + c


Primitieve door (1,7)


(  7 =  EQ \F(1;5) 15 (  EQ \F(2;3) 13 + 1 + c  (  c = 7 (  EQ \F(1;5)  +  EQ \F(2;3)  ( 1 = 6 EQ \F(7;15) 

F(x) =  EQ \F(1;5) x5 (  EQ \F(2;3) x3 + x + 6 EQ \F(7;15) 
41.
f(x) = x2

a
F(x) =  EQ \F(1;3) x3 + c


b
O(x) = F(x)  =  EQ \F(1;3) x3 + c 

O(0) = 0  (  c = 0 


c
voer in GR de grafiek van F(x) =  EQ \F(1;3) x3 en de lijn y = 10 in en bepaal snijpunt



dit is de waarde van p 



p ( 3,10723

42.
f(x) = x2 (3 ( x) = 3x2 ( x3

F(x) = x3 (  EQ \F(1;4) x4 + c


snijpunt met x-as  dus y = 0
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x2 (3 ( x) = 0  ( x= 0 ( x = 3
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V = 

= 
        = F(3) ( F(0) =  6,75 ( 0 = 6,75

43.
f(x) = x2   y = 6 ( x


a
Verschilfunctie g(x) = (6 (x) ( x2 = -x2  ( x + 6



Nulpunten bepalen



x2 + x ( 6 = 0
(  (x ( 2)(x + 3) = 0   (  x = 2 ( x = -3
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G(x) =  EQ \F(1;3) x3 +  EQ \F(1;2) x2 ( 6x + c
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V =

=
         = 
 G(2) ( G(-3) = 7 EQ \F(1;3)  ( -13 EQ \F(1;2)  = 20  EQ \F(5;6) 

b
Verschilfunctie is een parabool dus symmetrisch 

symmetrie as   x = -0,5 ( =   EQ \F(-3 + 2;2)  )



dus p = -0,5

44.
f(x) =  EQ \F(x2 + x + 1;x)  = x + 1 +  EQ \F(1;x)    en de lijn y = -1 EQ \F(1;2) 

a
Verschilfunctie g(x) =- 1 EQ \F(1;2)  (( x + 1 +  EQ \F(1;x) )  = - x ( 2 EQ \F(1;2)  (  EQ \F(1;x) 


Bepaal de nulpunten 



x + 2 EQ \F(1;2)   +  EQ \F(1;x)  = 0   (  2 x2 + 5x + 2 = 0



D = 52 ( 4 · 2 · 2 = 25 ( 16 = 9



x =  EQ \F(-5 ( (9;2 · 2)   (   x = -1 ( x = -  EQ \F(1;4) 
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G(x) =-  EQ \F(1;2) x2 ( 2 EQ \F(1;2) x ( ln( x( + c
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V =

=
         = 
 G(-1) ( g(- EQ \F(1;4) )  = - EQ \F(1;2)  + 2 EQ \F(1;2)  + ln 1 (( EQ \F(1;32)  ( - EQ \F(5;8) ( ln 4) =2 EQ \F(7;8)  + ln 4


b
Verschilfunctie  g(x) = x + 1 +  EQ \F(1;x)  ( (x + 1) =  EQ \F(1;x) 


G(x) = ln (x( + c
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V =

= 2  (  G(p) ( G(1) = 2
(   V = 

   = 2  (   G(1) ( G(p) = 2



ln p ( ln 1 = 2  ( ln 1 ( ln p = 2 (  ln p = 2 ( ln p = -2  (  p = e2    (  p =  EQ \F(1;e2) 
45.
f(x) = 9 ( x2

a
Nulpunt x = 3



V opp van 0 tot 3



F(x) = 9x (  EQ \F(1;3) x3 + c



V = F(3) ( F(0) = 27 ( 9 = 18



Opp van 0 tot A = 9



(  9 = F(a) ( f(0) = 9a (  EQ \F(1;3) a3 = 9



Bepaal snijpunt met GR



a ( 1,04   (  a = 4,60  (n v t  voorbij 3)
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dus a ( 1,04


 b


Itot = 




g(x) = (f(x)2 = ((9 (x2)(9 ( x2) =(( 81 ( 18x2 + x4) = 81( ( 18(x2 + (x4
G(x) = 81(x ( 6(x3 + EQ \F(1;5) (x5 + c

I = G(3) ( G(0) = 407,15 

I1 = 203,58

203,58 = G(a) ( G(0) = G(a)

Bepaal snijpunt van G(a) met 203,58

a ( 0,84


46
a
O(V) = 15


b
O(V1) =  EQ \F(2;3) O(V) = 10  
Geeft a = 1 EQ \F(1;3) 


O(V1) =  EQ \F(1;3) O(V) = 5
Geeft a =  EQ \F(5;8) 
47.
   v(t) = 10 ( 10 e ( t 


a
s(t) = V(t) = 10t + 10 e -t + c



op t = 0 S = 0



S(0) = 10 · 0 + 10 e -0 + c = 0



10 + c = 0



c = -10



s(t) = 10t + 10 e -t ( 10


b
s(2) = 10 · 2 + 10 e -2 ( 10 ( 11,4 m


c
s(t) = 30   (  10t + 10 e (t ( 10 = 30



Bepaal snijpunt met GR
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t = 3,98 s

48.
fa (x) = ax2  g(x) = x3

a
Bepaal snijpunten van de grafieken



x2 = x3  (  x= 0 ( x = 1



Verschilfunctie h(x) = x2 ( x3


H(x) =  EQ \F(1;3) x3 (  EQ \F(1;4) x4


V = H(1) ( H(0) =  EQ \F(1;3)  (  EQ \F(1;4)  ( 0 =  EQ \F(1;12) 


W = H(p) ( H(1) =  EQ \F(1;3) p3 (  EQ \F(1;4) p4 (  EQ \F(1;12)  = -  EQ \F(1;12)  (g ligt boven f)



(   EQ \F(1;3) p3 (  EQ \F(1;4) p4 = 0  (   4p3 ( 3p4 = 0



(  p3 (4 ( 3p) = 0  (  p = 0 ( p =  EQ \F(4;3)    p > 1



dus   p = 1 EQ \F(1;3) 


b
Verschilfunctie h(x) = ax2 ( x3


H(x) =  EQ \F(1;3) ax3 (  EQ \F(1;4) x4
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V = H(1) ( H(0) =  EQ \F(1;3) a (  EQ \F(1;4)  = 12  (  EQ \F(1;3) a (  EQ \F(1;4)  = -12



(   EQ \F(1;3) a = 12 EQ \F(1;4)   (   EQ \F(1;3) a = - 11 EQ \F(3;4) (  a = 36 EQ \F(3;4)  ( a = -35 EQ \F(1;4) 
49.
f(x) = 3x    y-as   y = 81

a
grenzen bepalen



y -as dus x = 0  



y = 81  (  x = 4



F(x) =  EQ \F(1;ln3) 3x  



W =  F(4) ( F(1) =  EQ \F(81;ln3)  (  EQ \F(1;ln3) =  EQ \F(80;ln3) 


V = 81 · 4 (  EQ \F(80;ln3)  = 324 (  EQ \F(80;ln3) 

b
Opp =  EQ \F(1;2) (324 (  EQ \F(80;ln3) ) = 162 (  EQ \F(40;ln3) 


F(a) ( F(1) = 162 (  EQ \F(40;ln3) 


81 ·a ( ( EQ \F(1;ln3) ·3a (  EQ \F(1;ln3) ) = 162 (  EQ \F(40;ln3) 


81a (  EQ \F(3a ( 1;ln3)  = 162 (  EQ \F(40;ln3) 


Bepaal snijpunt met GR  



a ( 1,60

[image: image74.wmf]ò

¢

+

10

1

2

)

(

1

dx

x

f


[image: image75.wmf]ò

×

+

5

1

2

)

2

2

(ln

1

dx

x

[image: image76.wmf]ò

¢

+

5

0

2

)

(

1

dx

x

f

50.
f(x) = ((x ( 2)  x-as  x = 11


I = 

        =
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= 60,5( ( 22( ( 2( + 4(

I = 40,5 (
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L1 = 20,25(

L1 = 


=  EQ \F(1;2) ( p2 ( 2(p ( 2( + 4( = 20,25(


snijpunt met GR bepalen



p = 8,36

5.4 Bijzondere integralen

55.
l = 8 en   

gelijkzijdige driehoek dus er geldt 
4r2 = r2 + 82  

(  3r2 = 64  (  r2 =  EQ \F(64;3)  (  r =  EQ \F(8;(3)    (  RC =  EQ \F(1;(3) 

f(x)  =  EQ \F(1;(3) x
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I kegel = 


=

= 

=  EQ \F(1;9) ( 83 =  EQ \F(512;9) (
56.
k :  y =  EQ \F(1;2) x + 2


x = 3  (  y = 3,5

x = 6   (  y = 5


y  = 0  (  x = -4


kegel 1met h = 6 + -4 = 10  en r = 5 en kegel 2 met h = 3 ( -4 = 7 en r = 3,5


I (kegel 1) =  EQ \F(1;3)  · ( r2 · h =  EQ \F(1;3)  ( 52 · 10 =  EQ \F(250;3) (

I (kegel 2) =  EQ \F(1;3) ( 3,52 · 7 =  EQ \F(343;12) (

I figuur  = I(kegel 1) ( I(kegel 2) =  EQ \F(1000;12) ( (  EQ \F(343;12) ( =  EQ \F(657;12) (   

57
x2 + y2 = 9


y2 = 9 ( x2

y = ((9 ( x2)


a
Een bol met straal 3
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I =  

         =  


    = 


  = ((27 ( EQ \F(1;3) 33 ((- 27 (  EQ \F(1;3) (-3)3)) = 36 (
59.
I = 10  (  10 =  EQ \F(4;3) ( r3  (  r3 =  EQ \F(3 · 10;4()  =  EQ \F(15;2()   (  r = ( ADVANCE \u 3 \l 5  3 ADVANCE \d  3  EQ \F(15;2()  ( 1,3

60
bol  r = 9  kegel   r = 9  h = 6

I = I (halve bol) ( I (kegel) =  EQ \F(1;2) ·  EQ \F(4;3)  ( 93  (  EQ \F(1;3)  ( 92 · 6 = 324(
62.
a
O = 4(r2 = 4( 102 = 400(
I =  EQ \F(4;3) ( r3 =  EQ \F(4;3) ( 103 =  EQ \F(4000;3) (

b
O = O (halve bol ) + O(doorsnede) = 200( + (r2 = 200( + (102 = 300(
63
O = 100


 EQ \F(4;3) ( r3 = 100  (  r3 =  EQ \F(3 ·100;4()  (  r = ( ADVANCE \u 3 \l 5  3 ADVANCE \d  3 ( EQ \F(300;4() ) 


O = 4(r2 = 4( (( ADVANCE \u 3 \l 5  3 ADVANCE \d  3  EQ \F(300;4() )2 ( 104,19
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65.
f(x) =  EQ \F(1;2) x2 tussen A met xA​  = 1 en B met xB​  = 10


f ' (x) = x


booglengte = 


= 

    ( 50,60   (met GR optie 7 in Calc menu)

66.
f(x) = 2x

tussen A en B met xA​ = 0 en xB = 5
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f ' (x) = ln2 · 2x

booglengte = 


   = 

   
        ( 31,8893

67.
f(x) = x3 ( 3x2 + 10 tussen A met xA​  = 0 en B met xB​  = 2
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f ' (x) = 3x2 ( 6x

booglengte = 


= 



(  4,5920
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68.
a



b
f(x) = 10 +  EQ \F(x2;1125)   


  
f ‘ (x) =  EQ \F(2x;1125)  


booglengte = 
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c
De totale lengte = 2 · ( f(0) + f(5) + f(10) + ….f(295)) ( f(0)




[image: image10.wmf]ò

300

0

dx

y

 (  
[image: image11.wmf]å

=

D

600

1

)

(

k

k

x

x

f

=  5 · (f(2,5) + f(7,5) + f(12,5) + ..f(297,5))

De formule van L ( 2 ·  EQ \F(1;5) 
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L ( 10 +  EQ \F(2;5)  
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  ( 10 +  EQ \F(2;5)  · 10751,6 ( 4310 m

70. f(x) = 1 + sin x
  D= [0,(]

f ‘ (x) = cos x

O(L) =
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Onderdeel C mag je overslaan(opg 71 en 72)

71.
f(x) =  EQ \F(10;x)  = 10 x -1  
D = [4,8]
f ‘ (x) = -10 x –2 = - EQ \F(10;x2)  

O(L) = 
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 ( 46,295


O(bodem) = ( r2 = ( . f(8)2 = ( · 1,252   ( 4,909


O = O(L) + O(B) ( 51,20 dm2 ( 5120 cm2
72.
F = 982 N
 s = 1900 ( 400 = 1500

a
W = F · s = 982 · 1500 = 1473000 J = 1,47 · 106 J


b
aantal gram =  EQ \F(1,47 · 106;27300)   = 53,8   dus ongeveer 54 g


73.
Veerconstante = 100 N/m

F(x) = 100x


a
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 = 50 · 0,12 ( 0 = 0,5 J
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 = 2     (  5Oa2 ( 50 · 0,12 = 2  (  50a2 = 2,5 (  a2 = 0.05   (  a = (0,02 ( 0,22 


74.
F = g · m


F(R) =  EQ \F(3,988·1014 ·m;R2)     


a
R = 6380   ( F(6380) =  EQ \F(3,988· 1014 · m;63800002)  ( 9,8


b
F =   EQ \F(3,988·1014 ;R2)  

Ra = 6,38 · 103 
Rb = 1· 107 + 6,38 · 103 = 1,638 · 107


W = 
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75.
Bol  x2 + y2 = r2  (  y = ((r2 ( x2)


Isegment = 
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Irest  =  EQ \F(4;3)  ( r3 (  EQ \F(28;81)  ( r3 =  EQ \F(80;81)  ( r3
76.
a
(h =  EQ \F((V;O)   =  EQ \F(200(100;5)   = 20 cm


b
F = p · Opp zuiger

Fu = p · O = 10 · 5 = 50 N

 EQ \F(pV;T )  = C   (   TC = pV = 10 · 200 = 2000 Ncm



p =  EQ \F(TC;V)   =  EQ \F(2000;V)  
Fi = p · O =  EQ \F(2000;V)   · 5 =  EQ \F(10000;V)  


hier is V in cm3 dus met V in m3 



F​i = EQ \F(10000;1000000V)   =   EQ \F(0,01;V)  

c 
O = 5 cm2 = 0,0005 m2


V = h . O = 0,0005 h 

Fi =  EQ \F(0,01;0,005h)   =  EQ \F(20;h)  


h1 =  EQ \F(100;5)   = 20 cm = 0,2 m

h2 =  EQ \F(200;5)   = 40 cm = 0,4 m
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 = 20 ln a ( 50a ( 20 ln 0,4 + 50 · 0,4 = -10



Vergelijking oplossen met GR geeft  h = 0,1207 dus 12,07 cm

77.
y = 4(e0,062x  + e-0,062x )


a
Voer formule in Gr en bepaal met trace x = 20  ( y = 14,97999



h = 15,0 m


b
booglengte = 2 ·
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c
Opp = 2 · 
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