Find the radius of a circle with center at C(1,1), if a chord
of length 6 is bisected at M(3,4)
SOLUTION

In an x—y Cartesian coordinate system, the circle with centre coordinates (z¢, yc¢)
and radius R is the set of all points (x, y) such that

(¢ =) + (y — ye) = R
In our case
(x—1°+(@y—1)7*=FR
Let the points A and B (the beginning and end of the chord) have coordinates:

A(SUAa yA)7 B(QTB, yB)

Points A and B belong to the circle - which means that their coordinates satisfy
the equation circle

{ (wa—1%+ (ya— 1)° = R?
(rp—1)°+ (yp — 1)° = R?
A chord AB of length 6:

(va —xp) + (ya — yp)’ = 6

point M - the middle of segment AB. This means that its coordinates are expressed
in terms of the coordinates of points A and B as follows:

_ TAT+TB 3_$A+37B
M = 9 - 9 N 6=x4+2p
_ YatYB _ YatYB 8=19yas+yp
yn =" 4 = 5

So, we have a system of five equations for the five unknowns R, x4, =g, ya, yp:

(za—1)7+ (ya— 1) = R?
(rp—1)°+ (yg — 1)° = R?
{ (xa—2p)+ (ya—yp)’ =6
6 =x4+2xp
\ SZyA+yB
(a=1° 4 (ya—1)° = (xp — 1)’ + (yp — 1)
(w4 —25)* + (ya — yp)”* = 6
6:I'A+$B
8 =ya+ys
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(24— +@wa—1)"=(@p -1 +@p—1)"=
(wa—1)7—(xp—1)*=(yp—1)° = (ya— 1)
(za—=1)—(zp—1) ((xa— 1) + (2 —1)) =
=((yp—1) —(ya— 1) ((yp — 1) + (ya — 1))

(za—1—ap+1)(za—1+ap—1)=(yg—1—ya+)(yp—14+ys—1) =

(xa—zp)(xa+25—2) = (yp — ya) (Y +ya — 2)

(za—2B)(wa+25—2)= (yp —ya) (Yp +ya — 2)
($A—$B)2+ (?JA—Z/B)2 = 6°
6=x4+ 2R
8=wya+YB
(x4 —xp) (6—22) = (yB_%A) (8—2)
(xa—zp)" + (ya —yp)” = 6
6 =x4+ 2R
8 =1ya+yB
4(xa—2xp) =6(yp — ya)

(xa —l’B)2+ (yA_yB)2 = 67

6:£IZ'A—|—£EB
8=1ya+yB
4( 4 262 62x9 3x6
—(xyg — TA— X = TA— X =
9 A B A B A B 9+4 \/ﬁ
3 %0 . 9
Vi3, TP s =34+ —
6=x4+2apB V13
9 2 2 9 62x4 2%6
Z — + — =06 = — = =
7 Wa—yp)" + (ya —yp) Ya — Yn E

2x6 6
\/ﬁ Yya YB iyA:4+—1
8=1yas+yn V13

R—\/(xA1)2+(yA1)2—\/<4+\/i1_31)2+<3+\/i1_31>2_

_ \/<3+\/L1_3)2+ <2+\/i1_3>2 ~ 6.4783
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ANSWER
R~ 6.4783
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