6.2 Answers

Answer 1
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Notice that this is of the fornf’ (X) [ f (X) ]n which is a “chain rule backwards”
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Answer 3

(1) Making use of Partial Fractions,
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Multiply through by the red bracket
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That is, the integral converges and has a valug th 2
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Answer 4
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Notice that this is of the formf" (X)[ f (X) ]n which is a “chain rule backwards”
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Answer 5
(1)
atany = Xx

Differentiate implicitly with respect tg, as instructed
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(i) From part (i),

a X
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[ 4 marks]
(i)
J'arctanxdx = Jarctanx (1) dx
L I D I
= arctanx (x)—f 112 (X) dx

-1
= Xarctanx — %J.Zx(1+x2) dx

Notice that this is of the fornf’ (x)[ f (x) ] which is a “chain rule backwards”

= Xarctanx — %In(l + xz) +C

[ 4 marks]
(iv)
= limit 1 217"
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Thus this improper integral is not convergent and so has no value
[ 2marks]
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ith the result that the

arctan x

Gold: y =

Red:y = tanx
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arctan x dx will be roughly the same as that of a

further endorsing the fact that the
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Teachers may obtain detailed worked solutions to the exercises by email from mhh@shrewsbury.org.uk
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integral is divergent.

The graph ofarctanx —
Thus Area — o« ast — oo

area given by.|'



