Answer on Question #65190 — Math — Analytic Geometry

Question

Find the equation of the sphere which passes through the points
(1,—4,3),(1,—-5,2), (1,— 3,0) and whose centre lieson the planex + y + z = 0

Solution

Mentioned points define some plane. Cross-section of plane and sphere is circle. As all points
have the same x-coordinate, then circle lay on yz-plane. Hence, we can write

(—4-y0)’ +B—2z)* =77 (o +4*+(z—-3)* =717
(=5-¥0)*+(2—20)* =72 > (o + 5% + (20— 2)* =72,
(=3 —y0)® + 25 =12, (o +3)*+2z§ =12,

where y,, z, are coordinates of the center of the circle and, at the same time, coordinates of the center
of the sphere; r is a radius of the circle.

Solve system for y, and z,:

0o +4% +(20=3)* = o +3)* + 25 _
o +5)% + (29 — 2)* = (yo +3)* + 7§

{(2y0+7)—3(220—3)=0 _){2y0—6zo+16=0_){y0—320+8=0_)

22y +8) —2(220—-2) =0 4y —42+20=0 "lyo—2+5=0

3
220_3:0—>zo:E.Theny0=zo—5—>}’0:_§

Xxg-coordinate can be found from the following condition:

Xo+Yo+2zo=0-x5=—yy— 2
_7 3_4_
Y0=5727327

Hence the center of the sphere is

(2-13).

2’2
The only thing left is to find squared radius of the sphere. Let’s calculate the distance from the center to
the 1% point:

1\2 z 1 14
k=t (D) + () mrr ol 2ol
Thus, equation of the sphere is
2 7\ z_
-2+ (y+3) +(z-3) =T
Answer: (x —2)% + ( +Z)2+( —3)2—5
nswer: (x y+3 z—3) =
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