Math242 Test #1 8 February 2012

Name: S & guih“szi

Directions: Show ail work. No credit for answers without work. Primes denote derivatives with
respect to .
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1. [8 points] Give a di erenmal equation that models the following situation. In a town with
4 million people, the number\gf people thf hear a rumor is proportional to the number of
people who have not heard the rumor. Use N(t) for the number of people (in millions) who
have heard the rumor at time 1.
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2. [5 points] Verify that y = = is a solution to the differential equation y' + 2z1° = 0.
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3. [10 points] On another planet, a ball dropped from a height of 5 meters takes 3 seconds to
hit the ground. Find the amount of time it takes for the ball to hit the ground if it is dropped

from a height of 120 meters,
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4. |5 points| Solve the initial value problem y*y’ = e*(3® + 1) and y(0) = 1.
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6. [10 points| A city’s water reservoir contains 8 billion cubic meters (bem) of water. The
purification system ensures that the concentration of pollutants remains constant at 0.5 kilo-
grams per bem, and sensors will trigger an alarm if the concentration of pollutants rises above
1 kilogram per bem. Water flows in and out of the reservoir at the same rate of 0.25 bem per
day, and the concentration of pollutants in the inflow is 2 kilograms per bem. At all times,

the reservoir is well mixed. If the purification system fails, how much time elapses before the
alarm is triggered?
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7. [5 points] Verify that mdw +{(39:2y2 + gin y)criy = {} is an exact differential equation
and solve.
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8. [5 points| Find a two-parameter family solution to zy” -+ y' = 4.
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