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STEP 2007, Paper 2, Q1 - Solution (2 pages; 23/5/18)
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so that, from (i), V3 = 5{1 T 200 80000 + 16000000}

32 }
1000000

= 2{1+0.04 — 0.0008 +

= 2{5+ 0.2 — 0.004 + 0.00016}

1

= 2(5.20016 — 0.004)

1

= 2(5.19616)

= 1.73205 (5dp)

(b) We want an integer k whose absolute value is as small as
possible, such that 100 + k = 6n?, for some integer n

eghk = —4,withn =4

oG

Then (1 +—)1/2 =
100 10

10 4 16 64
sothatve ~ — {1 — — —
4 { 200 80000 16000000}

= 2.5—-0.05-0.0005 - 0.00001
= 2.5—-0.05051 = 2.44949

» _k N1/3 1(_k_
(i) (1 + 1000) ~ 1+ 3 (1000)

We now want an integer k whose absolute value is as small as
possible, such that 1000 + k = 3n3, for some integer n
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In order to find a small k, consider 1000 = 3x3

x =6 = 3x3 =648, whilstx = 7 = 3x3 = 1029

Solet k = 29, to give:

(1029)1/3 ~ 1 +l( 29 )
1000 3 \1000

733 3029
and — ~ —,
10 3000

3 3029 :
so that /3 = 2100 35 required.



