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Basic Mathematics I

1

Let f®)(z) be the n-th derivative of the function f(z) = tan™ & with £(0) = 0.

Answer the following questions.

(i) Show that
f™z) = (n—1)!cos™ y - sin (n('y + g)) with y=tan ™'z
for any natural number n.

(ii) Show that

(=1)™(2m)! for n=2m+1
F0) =

0 for n=2m

(ili} Let Ran(z) be the remainder defined by

n—1
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Ron(z) = 5 cos®™ 2+ sin (Zn(z + g)) g™ with z=tan"'0z and 0<% < 1.

Show that
lim |Ron(z)| =0 for |z| £ 1.
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(iv) Show that



