STEP 2011, Paper 2, Q5 - Solution (2 pages; 12/6/18)

(The diagram is for an acute 6 only.)
¢ =ka—(b—ka), for somereal k
= 2ka—b

=Aa—b (say)

Also, a.b = cos@ =g.g=g.(/1a—b) = Ala.a —

sothat 2a.b = Aa.a and A = %
2nd part
From the 1st part,d = b — ¢, where 6 = %

=0b—(la—b)=(0+1)b—1a

_ 2bc _ 2b.(Aa-b)
=>‘u—2.2+1— b +1
_ 2Aba 4(a.b)?
bbb (aa)(b.b)

fmng.uk



fmng.uk
In general, points on the line through a & b can be expressed as

va+ (1 —y)b;thus,asdissuchapoint,u—1=1
4th part

a.

coSAOB = cosO = =
|al|b]

|

From the 2nd part, cos?0 = ”TH

1 1 1
If)l——g,,ll——5+1—§

So cos?8 ==

As 1 <0,cosf <0, and so,cosf = — §= —@

5th part

Asd = %Q + %g, D lies midway between A and B.



