Calculusl|
Exam 2, Spring 2003, Answers

Find all theintegrals. Remembethat definiteintegrds shouldhave numeical answers.You MUST shav
yourwork.
la. / xe‘dx

Answer. Integrateby partswith u = x, du= dx, dv=e*dx, v=¢€X;

/xexdx=xex—/exdx=xex—e?‘+c.

1b. /xe?‘zdx
Answer. Make the substitutioru = x2, du = 2xedx:

2 _1 u _1u _12
/xexdx_z/edu_ze +C_2e" +C.

4 xd
2./ =
2 X6—4
Answer . First, substitutionworks: for u = x? — 4 du = 2xdx, we get
/ xdx 1 [du
x2—4 2 u’

At x=2u=12andatx = 2,u= 0, sowe have

4 xdx 1 r2du 1 12
/2)(2—_4_5/0 = = ZInulg =In(12) ~In(0) .

If you gotthis far youwill getfull credit. Sinceln(0) is undefiredthe limit does not exist. Actually, there
wasatypoin theexant thelowerlimit shodd have been3, in which casetheanswemwouldbeln 4/ %2
This canalsobe doneby the partialfractiors exparsion. Sincex? — 4 = (x— 2)(x+ 2), we canwrite

X A n B
XX—4 x—=2 x+2

for someA andB. Puttingthe expressionon theright over acomnon derominator we musthave equalityof
thenumerators:x = A(x+2) + B(x— 2). Wefind A andB by evaluatingattheroots2, —2: A=1/2, B=1/2.
Thus

4 xdx 14 1 1 1 ,
/2 X2—4_§/2 (XTZ—Fm)dX—E[ln(x—2)+|n(x+2)]2_

At this point, we have the sameproblemasabove; since2-2=0, we cant evaluateln 0.

/4
3. / tanxIn(cosx)dx
0

Answer. Thesubstitutiorw = In(cosx), dw = — tanxdx leadsto:

/4 In(1/v2)
/ tanxin(cosx)dx = — / wdw
0 0



— W2||n l/\/_) %(ln(ﬁ/z))Zz_%(an)Z‘
We couldalsotry integration by parts:if we let dv = In(cosx)dx, we cant integrate,sowe let dv = tanxdx,
givingv= —In(cosx). Thenu = In(cosx), du = — tanxdx. We thenget

/tanxln(cosx)dx = —(In(cosx))? — /tanxln(cosx)dx

SO

/tanxln(cosx)dx = —%(In(cosx))2 :

Now, evaluatingat thelimits, we get
/4 1 9 1 5
/ tanxIn(cosx)dx = —i(ln(\/i/Z)) =—5(n2)”.
0
You coud alsorememler thattanx = sinx/ cosx suggestig the substitution

U= cosx, du= —sinxdx .
Whenx =0, u= 1andwhenx = 711/4, u= 1/+/2. Thus

/4 1/v2 |nu
/ tanxin(cosx)dx = —/ Tdu
0 0

Now make the substitutionw = Inu, dw = du/u, getting

In(1/+v/2)
_ wow = — w2 In(l/\f)
0 20

Now, In(1/v/2) = —In2/2, sotheansweiis

/4
/ tanxIn(cosx)dx = —}(—}InZ)zz—}(an)z.
0 2" 2 8

X
Y
V1—x2
Answer. Letu=1—x2, du= —2xdx, so

X =t (2= —tow o= /1o
/mdx 2/u du= 2(2u )+C= 1-x¢+C.

We couldalsomake the substitutiorx = sinu, dx = cosudu, v1—x? = cosu. We get

X
7dx=/sinudu= —cosu+C=—-y/1-x2+C.
/\/1—x2

4 dx
> /2 X(x2 —1)

Answer . We considetthe partial fractiors exparsion. Sincex(x? — 1) = x(x— 1)(x+ 1), we have

1 _5+ B N C  A(X*—1)+Bx(x+1)+Cx(x—1)
x(x2—=1) x x—1 x+1 X+1 '

Settingx = 0 andequatinghumeators,we getA= —1. For x =1, we getB = 1/2 andfor x = —1, we get
C = 1/2. We cannow integrate;

/4 dx /4dx /4 dx 1 4 dx i & In(x |4
2 x(x2=1) )2 2 x=17" 2)p x+1°~ )2

—Ind+ - In(15) +In2— - In3 In(?) =1.118.



