Math 171 Solutions to homework problems Spring 2005

Section 5.3

1 Compute each of the following integrals.
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(itegration by parts: u =logz, du = —dz, dv = zdx, v = %)
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(e) / e® sin xdx (integration by parts: uw = e*, du = e*dx, dv = sinzdx, v = — cosx.)
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3(a) If f:]0,4+00) — R is continuous, find d_/ f)de
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Let F(z) be an antiderivative of f(x), i.e. F'(x) = f(x). Then /x f(t)dt = F(z*) — F(1), so
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/ f@dt = (F(?) — FQ)) = F'(2%) - 20— 0 = f(s?) - 2.
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3(b) If h: R — R is continuous, find —/ h(z)dzx.
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Let H(t) be an antiderivative of h(t), i.e. H'(t) = h(t). Then / h(z)dx = H(t) — H(cost), so
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p h(z)dx = (H(t) — H(cost))" = H'(t) + H'(cost)sint = h(t) + h(cost)sint.
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4 Define L : (0,00) — R by L(z) = ”
1

1

(a) Prove that L is differentiable and strictly increasing on (0, 0), with L'(x) = — and
T

L(1) = 0.
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Since L(x) = / gdt, by the Fundamental theorem of Calculus, L is differentiable, and
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(@)=1
Since L'(xz) > 0 on (0,00), L(x) is strictly increasing on (0, 00).
1
dt
L= Z=o.
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(c) Using the fact that (29)' = gz? ! for x > 0 and ¢q € Q, prove that L(z?) = ¢L(x) for
all g € Q and = > 0. (Hint: compare derivatives of L(z%) and ¢L(x).)
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Then L(z%) = qL(x) + c.
L(1)=qL(1) +c.

Since L(1) = 0, we have ¢ = 0.
So L(z?) = qL(z).



