M1M1: Progress Test 2 (2002): SOLUTIONS
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(or use product/quotient rule).
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(c) Let y = sinh '(z) so that sinhy = z. Then
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which yields
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(d) Note that
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dx - dr \ sinh z __sinhQ:U.

2. The rational function f(x) can be written as

2 +1 5
f(z) +az—2 x+ +x—2
Seeking stationary points,
@ _,__ 5
do (x —2)%

This equals zero when z = 2 + /5 so that stationary points are at (2 +
V5,54 2v/5).

There is a vertical asymptote at x = 2.

As x — +o00, f — = + 3, so these are also asymptotes. See Figure 1.

(b) Let
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Figure 1: Grapthfor 2(a) and 2(b)



The graph is therefore a hyperbola with asymptotes y = +z. See Figure 1.

3. Defining
f(z) =log(1 + sinx)

then, by differentiation,
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Therefore, f(0) =0, f'(0) =1, f"(0) = —1 and f"(0) = 1. Finally, on use of
the Taylor series formula,
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4. One method is to note that
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and use the facts that, for n > 0,
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Therefore, evaluating at z = 0,
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Alternatively, use the Leibniz rule:
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where the last line follows from the derivatives found above

at z = 0 gives
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so that

dcf” ((1 - 56)1(2 - x))

. Evaluating this




