MAT 271 (FIPE)



Test 4 Review




Chapter 10

Test format:  
Part 1 (individual) Wednesday April 25




0000–5161: 9:40–10:30, >5161: 10:40–11:30




Part 2 (teams) Friday April 27

Individual Review Problems

Demonstrate the solution algebraically

1.
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a)  Use Euler’s method and 5 sub-intervals to approximate 
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b)
Use Euler’s method and 10 sub-intervals to approximate 
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8.
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  Use Euler’s method and 10 sub-intervals to approximate 
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9.
A culture initially has a certain number of bacteria present.  After 1 hour the number present has increased by 50%.  If the rate of growth is proportional to the number of bacteria present, determine the time necessary for the number of bacteria to triple.

10.
A certain financial account earns interest at the rate of 7%, compounded monthly.  If the initial investment is $10,000 and $500 is withdrawn from the account each month, determine the number of months this amount can be withdrawn.

11.
The slope field for a certain differential equation is shown below.


a)  Sketch the solution curve which passes through the point 
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b)  Sketch the solution curve which passes through the point 
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and find its equation.
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Possible Answers

1.
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5.
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7.   a)  0.667
b)  2.816
8.  –2.422

9.  2.7 hours

10.  21 months



11.
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Team Review Problems

1.
A cup of coffee is made with boiling water and is left in a room where the temperature is 20º C.  If the coffee cools to 90º C in 2 minutes, how long will it take to cool to 60º C?

2.
Suppose a student carrying a flu virus returns to an isolated campus of 1000 students.  If it is assumed that the rate at which the virus spreads is proportional not only to the number of infected students but also to the number not infected, determine the number of infected students after 10 days if it is observed that 50 students are infected after 4 days.

3.
It is estimated that the population of Maggotville in 1950 was 60,000 and in 1980 it was 100,000.  If the assumption is made that the greatest population the town can support is 500,000, when will the population reach 400,000?

4.
A chain smoker smokes 5 cigarettes every hour.  From each cigarette, 0.4 mg of nicotine is absorbed into the person’s bloodstream.  Nicotine leaves the body at a rate proportional to the amount present, with constant of proportionality –0.346.  If the person wakes up at 7 am and begins smoking at the rate given above, how much nicotine is in the blood when the person goes to sleep at 11 pm?

5.
The following system of differential equations represents the interaction between two species.  The sizes of the two populations are given by x and y, respectively.
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a)  Write a differential equation involving 
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b)  Using the slope field for the differential equation, start at the point 
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 and describe how the populations change over time.

6.
A large tank contains 10 gallons of a sugar solution with 5 pounds of sugar dissolved in it at time 
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.  A solution containing 4 pounds of sugar per gallon is then added at the rate of 3 gallons per minute, the solutions mix instantly, and the mixture is drained off at the rate of 2 gallons per minute.  Determine the number of pounds of sugar in the tank after 1 minute.

7.
Suppose that a room containing 1200 cubic feet of air is originally free of carbon monoxide.  Beginning at time 
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 cigarette smoke, containing 4% carbon monoxide, is introduced into the room at a rate of 0.1 cubic feet per minute, and the well-circulated mixture is allowed to leave the room at the same rate.  Extended exposure to a carbon monoxide concentration as low as 0.00012 is harmful to the human body.  Find the time at which this concentration is reached.

Possible Answers

1.
10 minutes

2.  953 students
3.  2117
4.  5.76 mg

6  15.1 gallons

5.
a)  
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b)  As population x increases, population y decreases.
7.  36 minutes
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