CalculusllI
Exam 2, Summer 2003, Answers

Find all theintegrals. Remembethat definiteintegrds shouldhave numeical answers.You MUST shav
yourwork.

1a./x(|nx)dx
Answer. We integrate by partsto getrid of thelogaithm. Letu = Inx, du = dx/x, dv = xdx,v= x2/2. The

integral becones
W /Vdu_lenx x? dx
2 2 x°

Thelastintegral is x2/4 +C, sotheansweiis

Xlnx X2
Inx)dx = ——+C.
/x(nx)x 5 4+

Answer. Resistthetemptatiorto let u = x?, andinsteadirst notethatIn(x?) = 2Inx. Now we canmale the
substitutioru = Inx, du = dx/x, to get

/In d_Z/Inde Z/Udu—u +C=(Inx)?>+C.

Thesubstitutionu = x? doesiit fail; it justmakesmorework. We getdu/2u = dx/x, leadingto

/ . 2/Inu Inx2)) ic,

whichis the sameanswer Checkit!

dx
2 / X(x—1)(x+ 2)

Answer. We usepartialfractiors. We set

1 A B C  AX=1(x+2)+Bx(x+2)+Cx(x—1)
X(x— 1) (x+2) =Xt iTxe2 T X(x—1)(x+2)

Setx equéa to therootsandequatenumerators:
x=0: —-2A=1, x=1: 3B=1, x=-2: C(-2)(-3)=1,

soA=-1/2 B=1/3,C=—1/6. Thisgivestheansweras
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Answer. Letu =€, du= e‘dx. Forx = 0,wehaveu = 1, andfor x= 2, u= e?. Theintegral is

€ du & T
/1 = arctaru|; = arctar{e”) — 7 = 65088

4. / x(x+ 1)*2dx
Answer. Ther arelots of waysto dothis.

A. Usethesubstitutionu = x+ 1, sothatx(x+ 1) 2dx = (u— 1)ut?du = (u'3 - ut?)du. Thentheintegralis

13 12 _(X+1)14_(X+1)13
/(u u“)du= 12 13 +C.

B. Letx = (x+ 1) — 1, sothatx(x+ 1)12 = (x+ 1) — (x+ 1)1?, andwe getthe samething.

C. Integrateby partsto getrid of thex term: u= x,du = dx,dv = (x+ 1) 2dx,v = (x+ 1)*3/13, leadingto

1 1 (x+ 1)
124y _ 13_ 1834y — — 13_
/x(x+1) dx= T [x(x+1) /(x+ D¥x] = = [x(x+1) o —]+C.
You cancheckthatthesearethe sameanswersandcanbothberewritten as
2. (x+D)Bx-1)
/x(x+1) dx= — +C.
4
5. / _dx
2 X(x—1)2
Answer. We usepartialfractiors. We set
1 A+ B N C  A(x—1)%2+Bx(x—1)+Cx
x(x—1)2 x x—1 (x=12 X(X—1)(x+2)

Settingx = 0, we obtainA = 1, atx = 1 we obtainC = 1. Now comparethe coeficient of x2 on bothsides,
to obtain0 = A+ B, soB = —1. Thustheintegralis

/24()_1( -ty O(_i]'l)z)dx: (Inx—In(x—1) - (x—1)~Y)[4

1 2 2
=In4—In3—=—-(InN2-In1-1)=In=-+ - =2.612.
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