Question
State Pappus’ theorem and prove it using vectors.

Answer

Pappus states that
P, @), R are collinear.

Let the points have position vectors:
A:ax B:px C:yx A:dy B :pfy C:9y

Then P: t = fx — (1 —t)yy = syx+ (1 — )0y
Sotf =syand (1 —t)y =(1—s)5.
Solving these gives:

B =8) . (v =8)
=y —Bp Ty —pp
SO 5 (/6/ /) /8/ /(5 )
p. BB = 78—~
Bo =y xF 85—y Y
Similarly
Q: ow(/’y —ozl)XJr 704,(7—0?
7Y — aa 7Y — aa
‘ozﬁ(o/—v’) o/ﬁ’(oz—ﬁ)
R e =y ¥ =g Y

Thus ad/ (86" — vy )P + BB (77" — ad')Q + 77/ (ac’ — 36 )R =0
and ao/ (83" —7') + B/ (77 — ad’) + 7y (e’ — 33) =0
Thus PQR are collinear.



