MAT 361 Computer Lab 1


1. Consider the differential equation: 
[image: image1.wmf]2

3.

x

dy

yxe

dx

-

+=+


a. Use Maple to find the general solution.

b. Now solve for the particular solution corresponding to the initial condition 
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c. Make a plot of this solution.

d. Describe the behavior of this solution for large x.

2. In the second homework you were to solve a free fall problem in which the air resistance term involved the square of the velocity. Since finding the solution was a bit messy, one might consider using Maple to solve it instead. 
a. Use Maple to enter the differential equation and solve it.

b. Does Maple’s solution look like the one you had gotten? If not, then could you figure out how Maple solved the problem?

3. Consider the differential equation: 
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a. Plot the direction field for this equation for 
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b. Look at this plot and imagine what the solutions might look like. Then use Maple to plot several solutions on the direction field.

c. Now plot the same solutions, but without showing the direction field.

4. Consider the direction fields below. Sketch several solutions throughout each region.
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5. Water Tank Flow Problem
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You live in a cabin in the mountains and you would like to provide yourself with water from a water tank that is 25 feet above the level of the pipe going into the cabin. The tank is filled from an aquifer 125 ft below the surface and being pumped at a maximum rate of 7 gallons per minute. As this flow rate is not sufficient to meet your daily needs, you would like to store water in the tank and have gravity supply the needed pressure. So, you design a cylindrical tank that is 35 ft high and has a 10 ft diameter. The water then flows through pipe at the bottom of the tank. You are interested in the height h of the water at time t. This in turn will allow you to figure the water pressure.

First, the differential equation governing the flow of water from a tank through an orifice is given as 
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 Here K is the rate at which water is being pumped into the top of the tank. A is the cross sectional area of this tank. 
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 is called the contraction coefficient, which measures the flow through the orifice, which has cross section a. We will assume that 
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 that the water enters in a 6 in diameter PVC pipe.
a. Assuming that the water tank is initially full, find the minimum flow rate in the system during the first two hours.
b. What is the minimum water pressure during the first two hours? Namely, what is the gauge pressure at the house? Note that 
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 where 
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 is the water density and H is the total height of the fluid (tank plus vertical pipe). Note that 
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psi (pounds per square inch).

c. How long will it take for the tank to drain to 10 ft above the base of the tank?

Other information:
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