Question
When kx + (x-a)b = ¢ (b # 0) explain why x is of the form ¢+ ab, k #
0 aeR. Hence solve kx + (x-a)b =c

(i) k+a-b#0
(ii) k+a-b=0anda-c=0ora-c#0.

What can you say about possible solutions if £ = 07

Answer

If kx+ (x-a)b=c

Then x = ;¢ — z(x-a)b=7c+ab k#0 acR
So substituting for x in the original equation gives
kic+ab+ (fc+ab-ab=c
(ka+1c-a+ab-a)b=0
Soak+b-a=—;(c-a) b#0
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(i) So « 25+ b.a ifk+b-a#0
Thus in this case we have
_1 1 ca
Tk kk+b-a

(i) If k+b-a=0and c-a=0 then any « will give a solution.
If k+b-a=0and c-a=0 then are no solutions.
If £ = 0 then the equation reduced to (z-a)b =c
If b=c =0 all x are solutions.
If only b = 0 then there are no solution.
Ifc=0,b #0 then x-a =0 so x and a are perpendicular.

If ¢ # 0, b # 0 there are no solutions so b and c are not parallel.

If b and c are parallel then |(z - a)| = :g} ie. (x-a)= :l:% as b and
c have the same or opposite direction. Thus x = iﬁa + b where b
and a are parallel.



