Math 254, Chapter 13 Application Problems

1. 
The temperature T (in degrees Celsius) at any point (x,y) in a circular steel plate of radius 10 meters is  where x and y are measured in meters.  Sketch some of the isothermal surfaces.





2. A rectangular coordinate system is placed over a map and coordinates of a point of interest are (8.5,3.2).  There is a possible error of 0.05 in each coordinate.  Approximate the maximum possible error in measuring the polar coordinates for the point.






3. 
The formula for wind chill C (in degrees Fahrenheit) is given by  where v is the wind speed in miles per hour, and T is the temperature in degrees Fahrenheit.  The wind speed is 23 ± 3 miles per hour, and the temperature is 8° ± 1°.  Use dC to estimate the maximum possible propagated error and relative error in calculating the wind chill.






4. 
The period T of a pendulum of length L is , where g is the acceleration due to gravity.  A pendulum is moved from the Canal Zone, where g=32.09 feet per second per second, to Greenland, where g=32.23 feet per second per second.  Because of the change in temperature, the length of the pendulum changes from 2.5 feet to 2.48 feet.  Approximate the change in the period of the pendulum.




5. The radius of a right circular cylinder is increasing at a rate of 6 inches per minute and the height is decreasing at a rate of 4 inches per minute.  What are the rates of change of the volume and surface area when the radius is 12 inches and the height is 36 inches.



6. The material for constructing the base of an open box costs 1.5 times as much per unit area as the material for constructing the sides.  For a fixed amount of money C, find the dimensions of the box of largest volume that can be made.  Then compare with the results from using Lagrange multipliers.



7. 

The volume of an ellipsoid  is .  For a fixed sum, a+b+c, show that the ellipsoid of maximum volume is a sphere.



8. 


Let  represent the temperature at each point on the sphere .  Find the maximum temperature on the curve formed by the intersection of the sphere and the plane.
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