MAT 361
HW #1 – Selected Answers
1/20/04

1. Find the general solution of the following problems using separation of variables. If an initial condition is given, then find the particular solution that satisfies that condition.
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 For the given condition, 
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c. 
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d. 
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              Factor the numerator to get       
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This leaves 
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2. Find the general solution of the following problems. If an initial condition is given, then find the particular solution that satisfies that condition.
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b. 
[image: image19.wmf]ln

y

dx

xyy

dy

-=

                         Integrating factor =  
[image: image20.wmf]yy

ey

-



[image: image21.wmf]()(1)

yyyyyy

xyeedyeCxyyCe

--

==+Þ=+

ò


c. 
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d. 
[image: image26.wmf]cot2csc

dx

xttt

dt

+=

                  Integrating factor = 
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3. The growth rate of a bacteria population is proportional to its size. Initially the population is 10,000, and after 10 days it is 25000. What is the population size after 20 days? How long will it take for the population to be 100,000? [Simple growth and decay problem, 
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4. Forty percent of a radioactive substance disappears in 100 years. What is the half-life? After how many years will 90% be gone? ? [Another simple growth and decay problem, 
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We know that 60% is left after 100 years, so 
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a) To get the half life, you then need to find the time at which
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    This occurs for 
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b) For 90% to be gone, or 10% left, set 
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    You should get 451 years.
5. A ball is thrown upward with an initial velocity of 49 m/s from 539 m high. How high does the ball get and how long does in take before it hits the ground? [Use results from first problem done in class, free fall, 
[image: image42.wmf]''.

yg

=-

]

We know from class that 
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a) To answer how high, we set 
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 Solving, one has 
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 seconds. Then insert into y- equation to get 662 m. 
b) To answer how long from the ball’s release, we solve the quadratic 
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 and get 16.4 seconds.
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