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1.
Set up (no need to evaluate) an integral obtained by revolving the region bounded by the curves                                       about the line               . Sketch the region.

(0,0) and (1,1) are points of intersection. 
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a). by washer method.
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Horizontal cross-section is a washer with
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so the cross-sectional area is 
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y changes from 0 to 1.


The volume is  
[image: image6.wmf]ò

1

0

ln

dx

x

x


b). by cylindrical shells method.


Radius of the cylindrical shell is 2+x, height is

x changes from 0 to 1.
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The volume is 
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2.
Find the length of the curve 
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3.
Prove that 
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Apply L’Hospital rule: 
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4.
The integral     is improper. Determine whether it is convergent or divergent. 

     If it is convergent, evaluate it.
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The integrand is indefined at 0, so (using integration by parts and result of problem 3):
5.  A bacteria culture starts with 1000 bacteria and the growth rate is proportional to the
     number of bacteria. 

     Let number of bacteria after t hours be B(t) and the constant of  proportionality be k.

a). 
Write down and solve a differential equation for B(t).
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b). 
After 2 hours the number of bacteria is 9000. 
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Find the constant of  proportionality k. Find the number of bacteria after 3 hours.
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6. Consider the definite integral  
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a). If Simpson’s rule with N intervals is used to approximated this integral, how large

     must N be to guarantee that the error is within 10-4? (no need to simplify the 

[image: image19.wmf]kt

kt

e

t

B

C

B

Ce

t

B

kdt

t

B

t

dB

t

kB

dt

t

dB

×

=

Þ

=

Þ

=

=

Þ

=

Þ

=

1000

)

(

1000

1000

)

0

(

)

(

)

(

)

(

)

(

)

(

     expression for N)
b). If Trapezoidal rule with N intervals is used to approximated this integral, how large

        must N be to guarantee that the error is within 10-4? (no need to simplify the 
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7. Solve the following Initial Value Problems: 
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Characteristic equation:
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