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STEP 2008, Paper 3, Q1 - Solution (2 pages; 13/5/20)
a+b=1 (1)

ax + by = % (2)

ax? + by? = % (3)

ax® + by3 = % (4)

(2) = (ax +by)(x +y) =5 (x +)

= ax? + axy + bxy + by? =§(x+y)
=>§+xy=§(x+y) , from (3) & (1)
or%+q=§ ,writingp =x+y &q =xy

or 3+ 15q = 5p (5)

Also, (3) = (ax? + by*)(x +y) = g(x +y)
= ax® + ax?y + by?x + by = 2 (x +)
= % + xy(ax + by) = %(x + ), from (4)

1 1
= -+ q(g) = %,from (2)

or 15+ 35q =21p (6)

Then, 7(5) — 3(6) = 21 — 45 = (35— 63)p

so thatp = _—zz = g, and from (5):
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Sox+y=gandxy=%

and hence x & y are the roots of z* ——z +£ =0

or 35z2—-30z+3=0

N 30+1/900-420 _ 304430 _ 3, 2030 230 E_l_%
X,y are 70 B 70 _7_ 35 or 7 7V5
If _5 2V6 3_2/6
x=5t Ve Y T 7T
3 2430 1

Then (2)=> ( )‘I‘b(;—?)—g
anda+ b =1 from (1),
so that a( +£)+(1— )(;—%5_) §

4430 1 3, 2V30
=a(50)=3-7+5%
= a(12v30) = 35 — 45 + 6v/30
N _ 6V30-10 _ 6(30)-10v30 _ 18—v30 _ 1 5
a="z0 12(30) 36 2 66

_ _1, 5
andb—l—a—2+6\/g

_3_26 3 26
fx=3-75Y=7T75
_1,45 _1_5
a_5+6_\/8&b_2 66
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