M1M1: Progress Test 2 (2004): SOLUTIONS

1. Expanding the numerator,
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(b) On use of the binomial series expansion,
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(c) Dividing both numerator and denominator by e®
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2.
(a) On use of the exponential series
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(b) On use of the sine series
sin(z + 2%) = (v + 2?) —

(c) On use of the binomial series
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3. From the definition of the derivative, we need to compute
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4. By definition,
4T — ea:log4.

Therefore 14°
— =log4 x erlogd — log 4 * 4*.
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(b) By the chain rule,
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(c) By the chain rule,
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5. By the Leibniz rule, and on use of the fact that
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it follows that
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Therefore

f1(0) = (=2)" *n(n — 1).



