M1M1: Progress Test 2 (2005): SOLUTIONS

1.(a) From the definition of the derivative
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(b) Again, from the definition of the derivative
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2.(a) By the chain rule,
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(b) By definition
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g (cosz)” = e exp(z log cos ).



Hence
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(c) By the chain rule
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3. There are (at least) two methods. The first is to note that
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It follows that
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since the tenth derivative of a quadratic polynomial vanishes. But,
d 1 1 ? 1 (—1)(—2) 3 1 _ (=D)(=2)(-3)

dzl+z  (1+2)?2 d?l+z  (+2)? didl+z  (I+2)t 7
it is therefore clear that

a1 n!
dzn 1+

d‘ z? 10!
dx'0 (1 +x) T (4o

Alternatively, using the Leibniz rule,

d° [ _i 10\ & ,do (1
dz'0 \ 1+ x _j:O J dzi” dzio—i 1+zx

Hence




which yields
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This simplifies, using the result (*), to
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4. Note that

y2 — $2 _$4 :332(1 —.IQ)
so the curve only exists provided |z| < 1.

The curve is invariant under transformations z — —z and y — —y hence it
is reflectionally symmetric about both x and y axes.

As z — 0, y — +x. The points (0,0), (+1,0) are clearly on the curve.

On differentiation,
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so there are stationary points at
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while slope becomes infinite at x = +1.
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