CalculusllI
Practice Problems 6: Answers

Determinewhetter or not theintegral cornverges. If it doestry to find its value (you may not be ableto do
thisin somecases).
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Answer. Thisintegral converges. We make the substitutionu = Inx, du = dx/x. We get
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Answer. Sinceln1= 0, theproblanis atthelowerlimit of integration. Nevertrelessthisintegral corverges.
We make the samesubstitutionu = Inx andget(takinga > 0 andsmall)
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Answer. Sincelnx < /X for x largeenaugh, theintegrardis lessthan5x ~%/2, soby conparison(propogsition
8.6), ourintegral corverges. We cannow proceedo evaluae it. We malke the substitutioru = In(5x), du=
dx/x, andx=eY/5:
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Answer. Thisintegral corverges,by the compaisontext. For, (1+x2)%2 > 1+ X2, so
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andtheintegral of thelatteris finite (= ). Now, we canfind the valueby a trigonometricsubstitution.Let
x = tanu, dx = secudu, v1+x2 = sea. (Draw the triangle correspading to thesesubstitutions!) This

givesus
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Now thelimit of this,asa andb goto infinity is (aswe saw in problem10 of pradice set5) 1+1=2.
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Answer. Theimpropernesereis atx= 0 (cog0) = 1).Thereis noeasycompaisonto make, sowe calculate
theintegral. To do sowe usesometrigonometricidentities:
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Thus
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Now we calculate
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If weleta— O, thetermin parentlesesbecoms infinite. Thustheintegral diverges.
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Answer. Make the charge of variableu = (1—x), du= —dx. Thentheintegral becomes/3 u~%2du. But
we saw (seedisplay(7) of the Notes),this integral diverges.
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Answer. In thisrangel —x > 1/2, so
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soby compaisontheintegral corverges.

8. Findtheareaunderthecurvey = (x?> — x)~1, above thex-axisandto theright of theline x = 2.
Answer. First, we find theindefiniteintegral. We find the partialfraction representation
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As a — o, thefirst termgoesto zero,sotheanswelis In 2.

Now,




