Math 254, Chapter 14 Application Problems

1. 
The Cobb-Douglas production function or an automobile manufacturer is  where x is the number of units of labor and y is the number of units of capital.  Estimate the average production level if the number of units of labor x varies between 200 and 250 and the number of units of capital y varies between 300 and 325.

$25,645.24




2. 

Determine the diameter of a hole that is drilled vertically through the center of the solid bounded by the graphs of the equations , and  if one-tenth of the volume of the solid is removed.


r≈0.6266



3. 

The value of the integral  is required in the development of the normal probability density. A) use polar coordinates to evaluate the improper integral  .  B) Use that information to determine I.







4. 
The population density of a city is approximated by the model , where x and y are measured in miles.  Integrate the density function over the indicated circular region to approximate the population of the city.


486,788






5. 




A new auditorium is built with a foundation in the shape of one-fourth of a circle of radius 50 feet.  So it forms a region R bounded by the graph of  with  and .  The following equations are models for the floor and ceiling.  Floor: .  Ceiling: . a) calculate the volume of the room, which is needed to determine the heating and cooling requirements. B) Find the surface area of the ceiling.

[bookmark: _GoBack]V≈741; SA≈39.3

6. 



Find the Jacobian  for the indicated change of variables if  and , then the Jacobian of x, y and z with respect to u, v and w is .
a. 

b. 
 [Hint: let u=ρ,v=,w=θ.]
c. 






image3.wmf
22

16

xy

+=


oleObject3.bin

image4.wmf
2

/2

x

Iedx

¥

-

-¥

=

ò


oleObject4.bin

image5.wmf
2222

2/2/2()/2

xyxy

IedxedyedA

¥¥¥¥

---+

-¥-¥-¥-¥

æöæö

==

ç÷ç÷

èøèø

òòòò


oleObject5.bin

image6.wmf
2

p


oleObject6.bin

image7.wmf
22

0.01()22

(,)4000,49

xy

fxyexy

-+

=+£


oleObject7.bin

image8.wmf
222

50

xy

+=


oleObject8.bin

image9.wmf
0

x

³


oleObject9.bin

image10.wmf
0

y

³


oleObject10.bin

image11.wmf
5

xy

z

+

=


oleObject11.bin

image12.wmf
20

100

xy

z

=+


oleObject12.bin

image13.wmf
(,,)

(,,)

xyz

uvw

¶

¶


oleObject13.bin

image14.wmf
(,,),(,,)

xfuvwyguvw

==


oleObject14.bin

image15.wmf
(,,)

zhuvw

=


oleObject15.bin

image16.wmf
(,,)

(,,)

xxx

uvw

xyzyyy

uvwuvw

zzz

uvw

¶¶¶

¶¶¶

¶¶¶¶

=

¶¶¶¶

¶¶¶

¶¶¶


oleObject16.bin

image17.wmf
4,4,

xuvyvwzuw

=-=-=+


oleObject17.bin

image18.wmf
sincos,sinsin,cos

xyz

rjqrjqrj

===


oleObject18.bin

image19.wmf
cos,sin,

xryrzw

qq

===


oleObject19.bin

image20.wmf
2

sin

rj


oleObject20.bin

image1.wmf
0.60.4

(,)100

fxyxy

=


oleObject1.bin

image2.wmf
22

()/4

25,0

xy

zez

-+

==


oleObject2.bin

