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Announcement: Please write every detail down to receive full credit. If you use any
result which was not covered in our lectures so far, you need to give a detailed proof;
otherwise you will lose points. Feel free to ask anything about the questions in this

paper.
1. True or False. Determine whether the following statement is true or not. Sketch
your reasoning if it is true or give a counterexample if it is false.

(a) If f is bounded (may not be continuous) on a closed interval [a,b], then f is
integrable on [a, b].

is continuous and g is integrable on |a, b|, then there exists ¢ € (a,b) suc

b) If f d bl b|, th h b h
that f; f(x)g(x)dx = f(c) fabg(x)dx

(c) Suppose f(x) = z” is defined for x > 0. Then f'(z) = 2*(1 + Inz).

(@) [%, 3dv =0.

(e) Suppose f,g are continuous. If there exists T' € R such that faa+ka(x)dx =
faa+kTg(x)dx for all a € R,k € N, then f(x) = g(z) for all x.

. Find [ 222 dx
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3. Let n € N and let f(z) = 2(x — 1)(z — 2)--- (z — n). Show that f'(n) = n!, where
nl=1-2-3---n.

x? r <1,

Y

20 -1, =z >1.
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. Find f’(1), where f(x) = {
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. Suppose f is differentiable and [" ¢! f(t)dt = 2?sinz + cos?x — 2 for > 1. Find
f(m/2).

. Determine whether X
divergent.

(D) 4 absolutely convergent, conditionally convergent, or

— —
(@] (aw]
-~ [@))

. Find two positive numbers such that the sum of the first and twice the second is 36
and the product is a maximum.

. Find the interval of convergence of the series §>]1 (I;ﬁ)n.
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