Math Camp 2025 — Problem Set 5

Read the following problems carefully and justify all your work. Avoid using calculators or

computers.

1. Indefinite Integrals. Find the following indefinite integrals.
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. Definite and Improper Integrals. Calculate the following integrals.
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3. Integration by parts. Calculate the following integrals.
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1. We have
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2. We have

/xzex dx = x%e* — / 2xe” dx

= x%e" - 2xe* + / 2e" dx

= x2e" = 2xe* +2e* + ¢

= (x> =2x +2)e" +c.
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5. We have

/ log(x)? dx = / log(x) log(x) dx
= (xlog(x) — x) log(x) — /(x log(x) — x)}c dx

- (xlog(x) ~x)log(x) - [ (log(x) - 1) dv
= (xlog(x) —x)log(x) — (xlog(x) —x) +x + ¢
= (xlog(x) —x)(log(x) —= 1) +x + ¢

=x(log(x) - 1)? +x +c.



