
Homework 10 Math-1700-es31 2013 February 1

8.7.9 First, w 2 dx

x2 − 1
=
w � 1

x− 1
− 1

x + 1

�
dx = ln |x− 1| − ln |x + 1|+ C = ln

����x− 1
x + 1

����+ C.

Then for a ≤ −2,
w −2

a

2 dx

x2 − 1
=
�

ln
����x− 1
x + 1

���������−2

a

= ln 3− ln
a− 1
a + 1

.

Finally, w −2

−∞
2 dx

x2 − 1
= lim

a→−∞

w −2

a

2 dx

x2 − 1
= lim

a→−∞

�
ln 3− ln

a− 1
a + 1

�
= ln 3− ln lim

a→−∞
1− 1/a

1 + 1/a
= ln 3− ln

1− 0
1 + 0

= ln 3.

8.7.43 First,

w dx

1− x2
=
w � 1/2

1− x
− 1/2

1 + x

�
dx = −1

2
ln |1− x| − 1

2
ln |1 + x|+ C = −1

2
ln
����1− x

1 + x

����+ C.

Then for 0 ≤ b < 1,
w b

0

dx

1− x2
=
�
−1

2
ln
����1− x

1 + x

���������b
0

= −1
2

ln
1− b

1 + b
;

and for 1 < a ≤ 2,
w 2

a

dx

1− x2
=
�
−1

2
ln
����1− x

1 + x

���������2
a

=
1
2

ln 3 +
1
2

ln
a− 1
a + 1

.

Finally, w 2

0

dx

1− x2
=
w 1

0

dx

1− x2
+
w 2

1

dx

1− x2
= lim

b→1−

w b

0

dx

1− x2
+ lim

a→1+

w 2

a

dx

1− x2

= lim
b→1−

�
−1

2
ln

1− b

1 + b

�
+ lim

a→1+

�
1
2

ln 3 +
1
2

ln
a− 1
a + 1

�
= −1

2
lim

t→0+
ln t +

1
2

ln 3 +
1
2

lim
t→0+

ln t = ∞−∞,

which diverges.
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