Question

(a) Obtain the value(s) of A which make the vectors i — j, 2i +j — Ak,
Al — j + Ak coplanar.

(b) Show that the four points (5,2 — 1), (6,1,4), (—=1,-3,6), (—3,—2,—1)
lie in a plane.

Answer

(a) The three vectors abc are coplanar ifa-b xc =0

1 -1 0 1 0 0
1 =A|=0=[2 3 =X|=0
A =1 A AA—1 A
= 3A+AN-A=0
= N +22=0

= A=0, or A\=-2

(b) The 4 points all lie in a plane if there exist «, (3, 7, 0 are not all zero
such that ca4+ fb+yc+dd=0and a+F+v+5=0

Sa+66—2y—35 = 0 (1)
20+ —-3y—-20 = 0 (2)
30 +48+6y-6 = 0 (3)
a+B+y+9 0 (4)
Eliminating d from equations (1) to (3) using equation (4) gives:
8a+98+v = 0 (5)
da+38—v = 0 (6)
—2a+54-3y—-§ = 0 (7)



Eliminating v from equations (5) and (7) using equation (6) gives:

120+ 1298 = 0
260 + 163 =

[or use the triple product]

So
f=—a y=a 0=—v

so they lie in a plane.



