CALCULUS AB
WORKSHEET ON APPLICATIONS OF DIFFERENTIAL EQUATIONS

	Newton’s Law of Cooling:  The rate of change in the temperature of an object is proportional to the difference between the temperature of the object and the temperature of the surrounding medium.


Work the following on notebook paper.  Use your calculator and give decimal answers correct to three decimal places.

1. A pie is removed from an oven at 450° and left to cool at a room temperature of 70°.  After 

    30 minutes, the pie’s temperature is 200°.  How many minutes after being removed from the

    oven will the temperature of the pie be 100°?

2. A certain population increases at a rate proportional to the square root of the population.  If

    the population goes from 2500 to 3600 in five years, what is the population at the end of  t    

    years?

3. Water leaks out of a barrel at a rate proportional to the square root of the depth of the water

    at that time.  If the water level starts at 36 in. and drops to 35 in. in one hour, how long will

    it take for all of the water to leak out of the barrel?

4. A student studying a foreign language has 50 verbs to memorize.  The rate at which the

    student can memorize these verbs is proportional to the number of verbs remaining to be 

    memorized, 50 – y, where  the student has memorized  y verbs.  Assume that initially no verbs
    have been memorized and suppose that 20 verbs are memorized in the first 30 minutes.

    (a) How many verbs will the student memorize in two hours?

    (b) After how many hours will the student have only one verb left to memorize?

Answers to Worksheet on Applications of Diff. Equations 

1. 71.011 min.
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3. 71.496 hrs

4. (a) 43.52 verbs


(b) 3.829 hrs
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