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STEP 2006, Paper 1, Q7 - Solution (2 pages; 14/5/18)
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(i) From the graph, cosecx = ?x forx = gand one other value

T . VA
between > & 1;soxsinx = > for these two values.
T 2Xx
From the graph, for > <x<a,cosecx < — S0 that
T . .
> < xsinx (as sinx > 0)
. . T . T T
ie |x5mx _5| = xsinx — for > <x<a
. T . T
and |xsmx — §| = —(xsinx — E) fora<x<m

So fx
2

. T a . T T .
XSinx — —| dx = [ xsinx —— dx + [ — — xsinx dx
2 > 2 a2

[x( cosx)]gfr frr (—cosx)dx == (a n) +o(m—a)
2 2z 2 2/ 2
—[x(—cosx)]Z + f;(—cosx)dx
= a(—cosa) + [sinx]CEx —a + (E)Z + n
. 2 2
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+(—m — acosa) — [sinx]a

) 312 )
= —2acosa + sina — 1 —ta + el T+ sina

; 312 )
= 2sina + -~ —an-—Tm-— 2acosa — 1, as required.

(ii) [As x > 0, the |e* — 1| term seems to be a bit of a red herring;
ie it can just be replaced with e* — 1]

As (e* —1) —1 =0 when x = [n2, we want fomz —(e* —2)dx
(see diagram)
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= [2x — e*] 0 =2n2-2—-(-1)=mR>»-1=In4-1



