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Question Answer Mark
4 i a b is a linear combination of x and y, so it must lie in the plane 0XY B1
bex=(lxly+lylx) x=|xly x + |yllx)* M1
If & is the angle between x and b, then
b-x  x-y+ x|yl
i = =
O~ Tbllx] [b] M1
Similarly,
b-y x-y+lxllyl
[b]]¥| il
so the angle between b and y is also 4. Al
Since x-y+ x|yl = 0, cos8 = 0and so the angle is less than 90° E1
A sketch to indicate why any other bisecting vector is a positive multiple
of this. E1
. — — [6]
I b The vector XB = Ab — x must be parallel to the vector XV = y — x.
For some u:
Ab —x = ply — x) M1
Allxly + |ylx) —x = p(y — x)
CAlwl + o — D = {u — Alx))y Ad
Since x and y are not parallel:
Alyl+ p—1=0
p—Axl=0 E1
o1
Ll + vl M1
= ]
[x] + ¥ M1
So B divides XY in the ratio |x|: |y Al
[6]
i c If 08 is perpendicular to XY:
b-(y—x)=0
l|[yl* + [yl y = lx|y - x = |yl[x)* = 0 M1
(y] = |xifle|ly|+ x- ¥} =0 Al
lx[[¥] +xy >0
So |x] = |¥| Al
[3]
i Let p, g and r be the position vectors of P, @ and R respectively.
The bisecting vector of POQ is [plg + |glp
The bisecting vector of QOR is |g|r + |r|g
If & is the angle between these two vectors, then:
cosg — Upla+ lqlp) - (lqlr + Irlq)
lipig + lglp| lIgir + Irig| M1
_Ipllglg-r + Iplirligl* + lgli*p-r+ Iqllrlp- q
lliplg + Iqlp| [IgIr + Irlg] M1
osg = 1AIUPHGlIr| + [plg T+ Iqlp-r + rlp-q)
lIplq + qlp| |lgir + Irlq| A1
Ipllgllrl + lplg v+ |lglp- v+ lrlp- q is symmetrical in p, g and r. E1
All other factors are strictly positive, so the sign will be the same for all
three angles (and so the angles are either all acute, all nght angles or all
obtuse). E1
[5]
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