10.4 Toepassingen van integralen

Opgave 56:

a Inh =Tﬂ-(%x)2dx = -f%xzdx = ﬁ-[l—lzxg]g =187
0

0

b. kegd,r=3 h=6

Opgave 57:

Inh=3in-4%-6-ix-(2p)* - p=32n—4np’=24n

~trxp®=-8n
p’ =54

p=354=3/27.32=3.32

Opgave 58:

Inh=4r-12°-8-ix-(1ip)? p=384r -3 p°=378n

p~ =8
Opgave 59:

Inh = jf]r'ydeZE' ji(R2 —xz)dxzﬂ-[sz—%xs]IjR =
r -R

=x-(R®*-1R*-(-R*+iR%))=4rnR®

Opgave 60:

Inh = Tﬁ-yzdx:ﬁ- jf(R2 —xz)dx:ﬁ-[sz—%xs]gR =

1 1
3R 3R

=x-(R*-1R°-(LR*-4R®)=2rR®

Opgave 61:
Inh, =4n-6° =288

Inh, = jzﬂ yidx =1 j:(36—x2)dx: 77."[36)6—%)63]: =
I3 3

=r-(36p-1p®—(-108+9)) =7 -(36p -1 p° +99)

neem y, = -(36x-1x*+99) en y, =144r
intersect geeft x =1,27 dus p =127

Opgave 62:

. —_3 1_

ki y=—3x+64=0

_3y—_QRL

2 x=—64

gl

x =83
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Inh :%71-42-5%:28§7r

kegel
5 5 5
Inh, =283~ —Iﬁ-yzdx = 2837[—_[7[-(25—x2)dx = 28§7r—n-[25x—%x3]3 =
3 3
=284n—-m-(125-2 - (75-9)) =285 -17ir =11in
Opgave 63:

a  AB=,(Ay)? +(Ax)? =67 + 22 = /40 = 6,32
b. C(343)

AC+CB= \/12 +(21)? +\/12 +(3%)2 =72 +,/131 =633

ja

Opgave 64: b
0O4A4=5 OB-= 12%

f(x)=3x° :
£1x) = x :
neem y, =v1+x? ‘

5
boog OB = J.\/1+ x?dx = fulnt(Y,, X ,0,5) = 13,90 o T TS
0

omtrek =5+12,5+13,90 = 31,40

Opgave 65:
0O4=3 0OB=8 0OC=1 e B

fx)=2" 5
£(x)=2*-In2

neem y, =1+ (2* -In2)? N
3 S

boog BC = [{1+ (2" -In2)?dx = fulnt(¥,, X 0,3) = 7,79 oL
0

omtrek =3+8+1+7,79=19,79

Opgave 66:
x*-3x*+5=5
x*-3x*=0
x*(x-=3)=0

x=0 v x=3
AB =3
f(x)=x*-3x*+5
f'(x) =3x* —6x

neem y, = \/1+ (3x% —6x)?

3
boog AB = J-\/1+ (3x? — 6x)°dx = fuint(Y,, X ,0,3) = 881 dus omtrek = 3+8,81=1181
0
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Opgave 67:

parabool: y = ax® +b door (0,5) en (640,160)
b=5

160 = a - 640% +5

155 = 409600a

_ _ 155 227
a= 409600

-640 o

S (%) = i " +5 -

640

(%) = 0805

neem y, = 4/1+ (332 x)?

640
lengte kabel = jﬂl—i— (28 x)?dx = fulnt(Y,, X ,—640,640) =1328m
640

Opgave 68:
a x=20dusy=150m

b. f(x) — 460,062): + 46—0,062):
£'(x) = 4e%%% 0,062 + 4e 2% . 0,062 = 0,248¢° % — 0,248¢ 0%
neem y, = 0,248¢%%%* —0,248¢ %% en y, =41+ y12
20

lengte kabel = j 1+ ylzdx = fulnt(Y,, X,—20,20) = 43,2m

-20

20
C. Opp= [Ae*™ +e % )dx = falnt(¥,, X ~20,20) = 409 n?

-20

Opgave 69:
y=+ dus Jx =3

x=%1dusrn =1+
y=1 dus\/_:l%
x=2%dusr, =2+

Opgave 70:
a y=+4J2x-4

y?=2x-4

2x=y*+4
x=1y%+2

3 3 3
Inh :J.ﬂ-xzdy :J.ﬂ-(%yz +2)dy :J.ﬂ-(%y4 +2y* +4)dy =
0 0 0

=By 2y ayf = r (2418412 =227

b. v2x-4=3
2x—-4=9
2x =13
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x=6%
6! 61
Inh=r-3. %—Iﬂ-(\/2x—4)2dx:58%7r—Iﬂ-(Zx—4)dx=
2 2
=58%7r—7r-[x2 —4x]2% =58i7r-7-(165--4)=5817-2017=38ir

Opgave 71:
4 4

a Inh =I7T-x2dy =jﬂ-ydy:n-[%y2]g =81
0 0

b. ¢=p*
Inh(V,) =ji7r-y2dx=j:7r-x4dx:7r-[%x5]g =ixp®
Opz Opz )
Inh(W,) = jﬂ-xzdy: Iﬂ-ydyzﬂ-[%yz]g =inp’
0 0

1 5_1 4
sAp =37p

2p5 :5p4
2p°-5p* =0
p'(2p-5=0

p=0 v 2p=5
p=0 v p=23
q=067%

Opgave 72:
0 0

a Inh(L)= jn -(W2x +6)%dx = jﬂ' -(2x +6)dx =
-3 -3

=7 [x?+6x[; = 7(0— (9-18)) = 9
b. yzm
y?=2x+6
2x=y° -6
x=1y?-3
=3y -9%=4y"-3y"+9

NG
Inh(M) = Iﬂ-(%)/‘l—3y2+9)dy:7r-[%y5—y3+9y]f =7r-(1§x/6—6\/6+9\/5)=
0

=42 /6
c. transleer degrafiek van f 3 naar rechts

g(x)=/2(x-3) +6 =~/2x

y2=2x

1.2 .
X=3Y (R R TR R R B B H
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4

y

2
X =

Al

4
Inh(N) =j7f dytdy = 77."[%)15]3 =51lrn
0

Opgave 73:
4

a Opp(V)= j26_5x+1dx = [— 4e_2x+1]2 =—de ——de=le—1
0

b. 0O4=4 AB=2¢"'=2 OC=2e

f(x)= D¢ . mﬂ\

f’(x) — _e—%X‘Fl ! coo e e
neem y, = —e ™ en y, =1+ p,°
4
boog BC = J.\/1+ y2dx = fnlnt(Y,, X ,0,4) = 6,39
0

omtrek = 4+ 2+ 2e + 6,39 = 16,56

-1y
C. y=2?
1
1., Xt
2y=e

—2ix+1=Inly
—2ix=-1+Inly
x=2-2In}y

2e
Inh(L)=m-4%-2+ Iﬁ-(2—2|n%y)2dy =322 4 fulnt(Y,, X ,2,2¢) =3 + 4418 = 81,16
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