
Calculus     Lesson 8.4 Improper Integrals SOLUTIONS 
 
Calculate the values of the integrals (if they converge).  
Problems from Calculus, 2nd Edition by Deborah Hughes-Hallett 
 

1) 
    

€ 

y = e−2xdx
1

∞

∫ = lim
b→∞

e−2xdx
1

b

∫ = lim
b→∞

−
1
2

e−2x
& 

' 
( 

) 

* 
+ 
1

b

= lim
b→∞

−
1
2

e−2b +
1
2

e−2
& 

' 
( 

) 

* 
+ =

1
2e2  

 

2) y = x
4+ x2

dx
1

∞

∫ = lim
b→∞

x
4+ x2

dx
1

b
∫
$

%&
'

()
= lim

b→∞

1
2
ln 4+ x2( )$

%&
'

()1

b

= lim
b→∞

1
2
ln 4+ b2( )− 12 ln5

$

%&
'

()
=∞  

 

3) y = ex

1+ ex
dx

−∞

0
∫ = lim

a→−∞

ex

1+ ex
dx

a

0
∫
%

&
'

(

)
*= lim

a→−∞
ln 1+ ex( )%
&

(
)a

0
= lim

a→−∞
ln2− ln(1+ ea )%& ()= ln2  

 

4) 
    

€ 

y =
sin x
cos x

dx
π / 4

π / 2

∫ = lim
b→π / 2

sin x
cos x

dx
π / 4

b

∫ = lim
b→π / 2

−2 cos x[ ]
π / 4

b

= lim
b→π / 2

−2 cosb + 2 cosπ
4

& 

' 
( 
( 

) 

* 
+ 
+ 
π / 4

b

= 2 2
2

 

 

5) y = 1
x
dx

−1

1
∫ = lim

a→0

dx
x−1

a
∫ + lim

b→0

dx
xb

1
∫ = lim

a→0
ln x$% &'−1

a
+ lim

b→0
ln x$% &'b

1
= lim

a→0
ln a − 0$% &'−1

a
+ lim

b→0
0− ln b$% &'b

1
 

 

6) y = dx
x ln x( )23

∞

∫ = lim
b→∞

dx
x ln x( )23

b
∫ = lim

b→∞

−1
ln x
%

&'
(

)*3

b

= lim
b→∞

−1
lnb

−
−1
ln3

%

&'
(

)*
=
1
ln3

 

 
  


