Answer on Question #56705 — Math — Analytic Geometry
Question
Trisect the segment connecting P(-5,2) and Q(3,-4).
Solution

Segment PQ, that connects points P(-5,2) and Q(3,4), is divided into three
equal parts by points A(x,, v,), B(xp, Vp).

Besides, x, < xq <Xxg, Xy < Xp <Xg, Vg < Va <Vp,Vqg <Vp < Yp,that
is, 5<x,<3,-5<x,<3,-4<y,<2,-4<y, <2

Points P, A, B, Q lie on the one line, so

Ya—Yp Yb—Yp Yq—Yp -6

Length of original segment Lpg =/ (xqg — %)% + (¥4 — ¥p)? = V82 + 62 =
=10,

1 10
Length of Lpy = Lpg =~ =+/(¥a = %)% + (Va — ¥p)? =

42 5 )
\/(3_2 + D a — Yp)z = ig(ya — ¥p), we obtain  y, —y, =2 or y, —y, = —2, but
the case of y, —y, = 2 isimpossible, because y, — ¥, < 0.Theny, —y, = -2,
hencey, =y, —2=2-2=0.

Xg—X 4
It follows from P - _—_ and — vy = —2 that
Ya—Vy 3 Ya — Yo

Similarly for

Lo = 2Lng = 2= G ~ %) F O = 3,02 = |5+ D0 — 37 =
-_Fg(yb — ¥p), We obtain that y, —y, =4 or y, —y, = —4, but the case of
Y — Yp = 4 isimpossible, because y,, —y, < 0.
Theny, —y, =—4,hencey, =y, —4=2—-4=-2.

Xp—Xp 4
It follows from —— = —- and — = —2 that
Yb—Yp 3 Ya = Yp
4 16
Xp = Xp=—7 (—4)= ’Y hence



16 16 1 7 -
Xp = ? + xp = ? — 5 == 5 Thusl (xar Ya)z(?' 0)' (xb'yb)=(§’ _2)

Answer: the points that divided PQ into three equal parts are A(— g,O) and B(i, —2).
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