MATH 3D Prep: Improper Integration
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2. Evaluate/ t2etdt
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Solution: Using integration by part with u = 2, dv = e~'dt, we get

/tZe’tdt = —t2et — / —ote tdt = —t?et + 2/te*tdt.

Then by integration part another choice u = t, dv = e~tdt, we get

/te*tdt = —te t — /fe*tdt = —te '+ /e*tdt = —te t—et,

Plug the second equation into the first one, we get

/th—tdt =—t’e + 2/te_tdt =—tPe ' +2(—tet —e!) = eI (—1* — 2t —2).
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=2+ blim —— (by taking derivative with respect to b.)
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(the limit is again > type, can apply I’'Hopital’s Rule.)
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=2+ blim — (the denominator goes to co and numerator is constant, so limit is 0.)




