Math 227 Fall 2008 Midterm Exam Answers

1. Evaluate f Varctanz ..

1+a2

Use substitution v = arctan(z), du = dx /(1 + 2?). So

f varclant g.. f\/ﬂdu =132 4= %(arctanat:)?’/2 +c

1+x2

2. Evaluate f(ln r)?dx

By parts: u = Inz, dv = 1dz, so du = 1dzand v = z(Inx — 1) (see note
below). Therefore

f(lnx)2 dr =x(lnz)(Ilnx —1) — f(ln:c —1)dx
=z(lnz)(lnx—1)—z(lnx—1)+z+c

=x((Inz)? —2nz+2)+c

Note: fl.ln:cda: =zxlnzx — f% dr = x(Inx — 1) by parts.
3. Evaluate f sect 0 df

fsec4 0do = f(.9602 0)(sec® 0) df = f(l + tan? 0)(sec? §) df
= f(1+u2)du:u+%u3+c:tan9+%tan30+c
with u = tan 6.

4. Evaluate f ( l_xég)g dx

By partial fractions

2 A B c _
(14+z)* — (142)° T (14x) T (I4z) —

So,A=1,B= —2,C =1, and

z? _ 1 1 1
f L% = f TS 2f et f Ty 42

(A+B+C)+(B+2C)z+Cx?
(1—|—x)3

1
2(1+4x)

Lina
5. Evaluate 0 \r dx

By parts fl”TfE dxr = 2x1/2ln:c—2f%/2 dz = 222ns — 42'% + ¢
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with w = Inz, dv = /2 so that du = ‘ic—r and v = 22'/2. So

1
fo ]”7; dr = (22"2Inz — 42'?) |, = — 4 - 23:111&%1/2["33 = —4

since lim z!/2lnx = lim % = lim % = —2limz'?2 =0
x—0t r—0t T T w0 —(1/2)x 72 x—0F

by I'Hopital. So, the improper integral is convergent and has value — 4.

6. Sketch the region R bounded by x =0, z =1, y =0, y = ¢ * and find
the volume obtained by revolving R about the y-axis.

By the shell method, the volume is
1
V= 27rf0 re tdr= —2m(z+1)e | =2 (1-2)
where f:z: etder= —ze ¥+ fe*"” dr = — (x + 1)e™" by parts.



