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STEP, 2012, Paper 2, Q7 - Solutions (15/7/18; 2 pages)

[in fact, the diagram doesn’t help much with the solution]

|GYq| _
|GX1]

0Y, = 0G + GY, = 0G — 1,GX; = 0G — 1,(GO + 0X;)
=1+ 11)0—6) —x = %(1 + 11)(& + x; + Es) — X
= %{(1 —2A)x + (1 + /'11)(52 + 53)} , as required

[We haven’t yet used the fact that the radius of the circle is 1:]

As|0Y;| =1 and |0Y;| =0V, .07 :
0Y,.0Y; = %{(1 — 2% + (1 4+ ) (22 + x3)}.
{A-22)x; + (1 + /11)(& + ES)}

sothat 9 = (1 —241)%x1. 1 + (1 + 2% (22 + x3). (%2 + x3)
+2(1 = 22 (1 + A)x;. (22 + x3)
59=(01-21)?+1+21)*2+ 2a)

+2(1-22)A+ ) +B)
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(since x1.x1 = 1)

[At this point the H&A conveniently spots that a factor of (1 + 1;)
can be obtained from (1 — 21;)% — 9. With hindsight, it is
possibly worth looking for something like this.]

> 124 +242a—4y —4B) + M (—4 + 4+ 4a — 2y — 2B)
+1+2+4+2a+2y+26—-9=0

= 1,%(6 + 2a — 4y — 4PB) + A, (4a — 2y — 2P8)
+2a+2y+28-6=0
>1,°B+a-2y—20)+1QRa-y—-B)+a+y+B—-3=0

At this point it is natural to wonder if we have made a small
mistake somewhere (a couple of the coefficients look encouraging
though).

Using the given value of A; though, we can however attempt a
factorisation as follows:

ML+R(B+a—-20-2y]1 —[3—a—-B—yD=0

and fortunately this works, with k = 1.

Thus A; = Sa-fy (since we are told that A; > 0).
3+a-2-2y

By symmetry, similar expressions exist for 1, & A;.

GX, . GX, GX3 1 1 1
e e R e

Then
GY, GY, GY3 A1 Ay A3

__ 3+a-2p-2y n 3+f-2a-2y n 3+y—2a-2pB
~ 3-a-B-y = 3-a-B-y 3—a—f-y

_9-3a-3p-3y _
= P—— =

3



