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CaLcurus OrpTioN (Q 8, PAPER 2)
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8 (a) Use integration by parts to find J.Ioge X dx.

(b) A rectangle is inscribed between the curve y =9—x* and the x-axis, as shown.

Ay
(i) Write an expression for the area of

the rectangle in terms of p.

(if) Hence, calculate the area of the
largest possible rectangle.
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(c) (i) Derive the Maclaurin series for f (x) = cos x up to and including the term
containing x°.

(ii) Hence, and using the identity sin® x = % (1—cos 2x), show that the first three
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non-zero terms of the Maclaurin series for sin® x are x° —g +E'

(iii) Use these terms to find an approximation for sin?(), as a fraction.
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