CalculusllI
Exam 2, Fall 2002, Answers

Find all theintegrals. Rememier thatdefiniteintegrals shouldhave numeical answers.
1a./x|n(2x)dx

Answer . Integrateby partssothatthelogarithm disappeas: letu = In(2x), du= dx/x (naticethecancellatio
of the2’s),dv = xdx, v = x%dx/2:

x2 1 X2 X2
/xln(2x)dx_ > In(2x) — E/xdx_ > In(2x) — 7 +C.

1b /@dx

Answer. As we sav above, lettingu = In(2x), du = dx/x, we have

2
/—In(zx)dx=/udu= u—+C: In(2x) +C= In—X-i-C.
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Answer. We have the partial fractions expansion
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/:i - %(In(x—l) —In(x+1)[4 = 2(n3—In5— (IN1—In3)) = %m(s—;) .

x2—1

NI -

3. /tar?xdx
Answer. Alas,tar’x = se@—1, so

/tanzxdx= /(se@—l)dx=tanx—x+c.

4a./e?‘(e2"jL 1)dx

Answer. /e?<(e2X+1)dx=/(e3X+e?<)dx= %e3x+ex+c.

4b / x(€” + 1)dx

Answer. Herewe mustuseintegrationby parts:u = x, du= dx, dv= (e + 1)dx, v= (1/2)e® +x:
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(E—zl)ez’urx2 +C.

5/2 dx
" x2(x+1)

Answer. We have a partialfractiors exparsionof the form

1 A +B+C
x2(x+1) x+1 X2

Puttingthe expressionon theright over thecomman denoninator, we have equalityof the numerators:
1=A+Bx(x+1) +C(x+1) .
at x=-1 weget1=A,
at x=0 weget 1=C,
coeficient of xX*: 0=A+B, sothat B=—1.
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= (In3—|n2)—(In2—|n1)—(§—1) = In3—2|n2+§ = §+In(£—1) .

Thus



