9.4 Cirkel en raaklijn

Opgave 45:
(x=3)?+(y-2°=25

x> —6x+9+y*-4y+4=25
x> +y?—6x-4y-12=0

Opgave 46:

x> +y>+by+15=0
x*+(y+ib)?-1b*+15=0
x*+(y+1ib)?=1p>-15
het is een cirkel als geldt:
1p2-15>0

1p? >15

h*>60

b<-/60 v b>460
b<-2415 v b>2.15

Opgave 47:
a vulinx=0en y=0dangedt: 0=0

dus het punt (0,0) ligt op de cirkel
100+10a =0
16+36+4a+6b=0
10a = -100
a=-10
52+4--10+6b=0
6h =12
b=-2
x?+y?-10x-2y=0
(x-5)?-25+(y-1)?-1=0
(x=52+(y-1D)*>=26
dus M (5,1)
Cc. x*+y*+2bx+by=0
(x+b)>—b*+(y+ib)*—1p*=0
(x+b)* +(y+1b)? =11p?

11p* =5
b* =4
b=2 v b=-2 (vervalt)
a=4
dus M (-2,-1)
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Opgave 48:
a x*+y°+ax-5y+6=0

(x+3a)?-1a®+(y-23)*-61+6=0

(x+ia)®+(y—-2%)2=1a%+1

voor iedere waarde van a geldt dat +a® +1 > 0 dus heb je altijd een cirkel
b. 1a®>+1>25

1a%>243

a’>99

a<—99 v a>99

a<-3J11 v a>311
c. M(-%a2})

~14-2.2142=0

~14-542=0

-%a=3

a=-6

Opgave 49:

a x*+y*+4x-6y-24=0
(x+2)°-4+(y-3)°-9-24=0
(x+2)?%+(y-3?=37
dus M(-2,3) en r = V37

AM =4 + 4% =32 < /37 dus punt 4 ligt binnen de cirkel
b. P(1,6-2)

PM = (A +2)? +(6— A —3)?
= J(A+2)?2+(3-1)*
VA 440+ 4+ A2 —61+9

=24 -21+13
20 —22.+13< 37
202 -2)-24<0
A2 —21-12<0
(A+3)(1-4)=0
A=-3 v 1=4
dus -3<A<4

Opgave 50:
a x—-2y=2

xX=2+2y
(2+2y-3)*+(y-2)*=10
(2y-1*+(»-2° =10

4y° —4y+1+y° -4y +4=10
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5> -8y-5=0

8+./164 8+241
U0 T 10
yo4+iVAL v y—4-iVA
y=2+1/41 geeft x =2+2.(4+1/41) =32 +2/41
y=%-141 geeft x =2+2-(4-1/41)=33-2./41
dus (33~ 2V/4L ¢~ 1V4D) en (33+2V4L ¢+ 1V4D)

b. 6x+4y=41

4y =—-6x+41
y=-13x+10+
X2+ (—11x +10%)? —8x - 2(-11x +10%) +101 = 0
x2+21x? 30241051 —8x+3x—201+104=0
31x2-353x+951 =0
52x* —572x +1521=0
x:572im:5721104

104 104
x=67 v x=4%
y=3 y=33
(6.3) en (45,33)
Opgave 51:

a x*-4x+y*=0

(x—2)?-4+y*=0

(x-2°+y*=4

M(2,0)
b. (0,0) invullen geeft: 0> —4-0+ 0% =0 dusklopt
C. x?—4x+(ax)*=0

x?—4x+a’x*=0

x(x—4+a’x)=0

x=0 v x—-4+a’x=0

(1+a’)x=4
‘e 4
1+a?
4 da
:O V =Ad- =
4 1+a® 1+a°
4 4a
00 en(——,——
(00) (1+a2 1+a2)
4 1
d A=(; 1) =389
1417141 °e
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) (214 1230

1 9 257

_4 — 50
1+a? B
50(1+ a?) =52
50+ 50a? = 52
50a% =2
2 _ 1

15

1 =_1
a=¢ V a=-—%

punt P onder dex-asdus y, <0 dus a =—%
dus y=-1x

f. x,=

a

Opgave 52:
a y=a(x+1

b. x*+a*(x+1)?*=1
xP+at(x*+2x+1) =1
x?+a’x*+2a°x+a”-1=0
(1+a®)x® +2a°x+a*-1=0
D =(2a*)*-4-(1+a?)-(a®-1)
D =4a* -4(-1+a%)

D=4a" +4-4q"

D=4
~2a* 44  -24*+2
2424 2+24°

~2a%-2 ~24%+2 1-a
= 5 =-1 v =

2+2a 2+ 2a a®+1

a’ 1-a%? a*+1 2 2a
=a- +D)=a =qa- =
y=a (o th=a (ot )=a )=y
c. a=7% geeft P(3,2

x=¢ y=g r=1
a=3% b=4% 1
dus (3,4,5)
a=4 gesft P(5, 8
a=2 b=L c=1

dus (15,8,17)

d (1213) dusx=2eny=%2
1-a?
a’+1
5(a® +1) =13(1-a?)
5a” +5=13-13a"
184° =8

S
13
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a=% v a=-% (vervalt)
e. (708,13915,13933) dus x = 28

13933
2
1-a

- 708

a 2 + 1 13933

708(a? +1) =13933(1— a?)
7084° = 708 = 13933139334
1464142 =13225

2 _ 13225
a = Taea
_ 115 _ _ 15
a=1% Vv a=-1 (vervalt)

Opgave 53:

a y=2x+5
x>+ (2x+5)? =10
x? +4x* +20x+25=10
5x° +20x+15=0
x*+4x+3=0
(x+3)(x+1) =0
x=-3 v x=-1

y=3 y=-1
dus (-3-1) en (-1,3)
b. y=2x+ 52

x2+(2x+5/2)2 =10

x% +4x% + 20x+/2 + 50 =10

5x% + 20xv/2 + 40 =0

x? +4x\/§+8: 0
D=(42)2-4.1.8=32-32=0

dus er is één oplossing, dus raakt delijn de cirkel

Opgave 54:
a rc,=—3enM(0,0)
lijnm: y=-%x
x*+(—ix)? =10
x*+1x?=10
l%x2 =10
x> =9
x=3 v x=-3
y=-1 y=1
A(3-1) B(-3)
door4: y+1=3(x-3) dus y=3x-10
door B: y—-1=3(x+3) dus y =3x+10
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lijndoor (10,0): y =a(x-10)
x®+a®(x-10)* =10
x? +a®(x* —20x +100) =10
x? +a’x*-20a°x +100a* -10=0
(1+ a®)x® —20a°x +100a* -10=0
D =(-20a%)* = 4-(1+a*)(100a® —10)
= 400a* - 4(100a* + 90a* —10)
= 400a* — 400a* —360a” + 40

=-360a” +40=0
—360a” = -40
a’=1
a=%f v a=-1%

3
y=3(x-10) en y=-1(x-10)

Opgave 55:

Het punt A(x,,y,) ligtop decirkel x*+y® =r?
Deraaklijn k£ aan de cirkel staat loodrecht op de straal OA.

Vo4 = =n,
Y4

dus x,-x+y,-y=c doorhetpunt 4(x,,y,)

dusx’+y=c

omdat punt 4 op decirkel ligt geldt: x,* +y,> =r?

dus ¢ = 2

dusderagklijnkis: x, -x+y, -y=r

2

Opgave 56:

a 2x+3y=13

b. I: y=1ix+b
Lx-y+b=0

1) - 0-0+5| 3
(13)°+(-D°

b

=2

b=s:

b=6% v b=-6%

L: y=13x-65enl,: y=15x+6

N[~

c. lijn/door (43,0)
y=a(x—-43)
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JOM.0) = 0-0-414| /G
a’® +(-1)°?
4 _
a?+1

434 = \13(a® +1)
18%a® =13(a® +1)
1814% =13a% +13

<
Il
(SIS
<
<
Il
|
S

L y=1l3(x—-43) enl,: y=-13(x-43)
d. lijn/door (15)

y—-5=a(x-1)

y—5=ax—a

ax—y+5-a=0

d(M,]):w:\/ﬁ

Ja? + (=12

5-4]
=4/13
Ja? +1

5—a| =13(a® +1)

(5-a)% =13(a? +1)

a® —10a + 25=134° +13

124 +10a —12=0

L —10+ /676 _-10+26
24 24

o y=i(x-Denl,: y=-13(x-1

Opgave 57:
a. lijn/door (-4,-2)

y+l=a(x+4)
v+l=ax+4a
ax—y+4a-1=0

O R N

Ja® +(=D?
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[4a -1
a4 TS
(4a—1)% =17(a® +1)
164> -8a+1=174°* +17

a’?+8a+16=0
(a+4)*=0
a=-4

1 y+1=—4(x+4)
dus/: 4x+y=-17

-8-E

2
b =28

16

-7 - _17
b= v b=-7

mp: y=—gx+4zenm,: y=-;x-45
c. lijn/door (017)

y=ax+17
ax—y+17=0
d(M,I) :M:ﬁ
a’ +(-1)?
71

17 = y17(a® +1)
289 =17(a” +1)
289 =17a° +17
17a% = 272

a’ =16

a=4 v a=-4
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L y=4x+17enl,: y=-4x+17
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