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STEP 2017, P3, Q4 - Solution (2 pages; 15/7/20)
(i) Leta=e? (a#1=b+0)
Then log,f (x) = log,e.lnf(x) = ﬁ Inf(x) = %lnf(x)

(asb # 0, % is defined)
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= eyfo nflaax _ F(y), as required.
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(ii) F(y)G(y) _ eyfo lnf(x)dx. eyfo Ing(x)dx
. e;foy Inf(x)+ing(x)dx
_ oy ko Inr0gG0)ax
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_ e§foy In h(x)dx

= H(y), as required.

(iii) Let f(x) = b* (sothat f(x) > 0,as b > 0)
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(v) e MO _ 7
> <[} In f(x)dx = ) = 5 Inf ()

= [ In f(x)dx =2 Inf ()

Differentiating wrt y,

Inf(y) = —lnf(Y) +5 m ')

= Inf(y) = 2= ') (1)

Let f(x) = e9™ (as f(x) > 0)
Result to prove: g(x) = cx, so that f(x) = e** = b*,

where b = e“(> 0)
Then (1) = g() = =25 .99 g'(y)

=9 =y9'(y)
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= In(cy) = In(g())
= cy = g(y), or g(x) = cx, as required.



