STEP 2020, P2, Q1 - Solution (2 pages; 4/6/21)
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(i) Let v = x — 2,
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Then consider the substitution v = T, again,
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that we obtained the integrand (4 — 3u) 2z in (ii), suggesting that
the same approach in (iii) might produce an integrand of the

(iii) [g suggests an integral of the form [ dx, and we see

1
form(c — (u — d)?) "z, if we're lucky.]

Letv=x—1,sothat3x —2=3(v+1)—2=3v+1,

and K = [ L 1dx=f1oo E - dv
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Then let v = T, once again,
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form (a 3 term quadratic in u, arising from v — 1 & 3v + 1).

Butnowv —1 = , which won’t lead to the required
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However, v = T, 8ives v — 1=
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and3v+1= 1:2; and dv =2(1 —u) %du
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Also,l—u=;,sothatu= 1—;
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And (1+uw)(7—u) =7+ 6u—u? =16 — (u—3)%

sothat K = [arcsin (uT_?’)] _11 = arcsin (— %) — arcsin (—1)
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= ——— (— —) = —, as required.
6 2 3



