Bob Brown
Math 252   Calculus 2   Chapter 6, Section 2
2
CCBC Essex

Solving a Differential Equation
Exercise 1:  Solve
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(i.)  A solution to this equation is a



, a


 whose first derivative is
   .
(ii.)  From Calculus 1, we know that the set of all solutions is

(iii.)  We can use Leibniz notation to solve
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  Leibniz notation

Exercise 2 (#6):  Solve
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Exercise 3 (#10):  Solve
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, where y < 100, and check.
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Check:  
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Exponential Growth and Decay Model
If y is a differentiable function of t such that y > 0 and 
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and k is the

Exponential growth occurs when


and exponential decay occurs when

Exercise 4 (#42):  Carbon-14 dating assumes that the carbon dioxide on Earth today has the same radioactive content as it did at all times in the past.  Although this hypothesis is not scientifically verifiable (since cavemen did not have the proper equipment to measure radioactivity)—and, if false, might radically alter theories about the age of Earth—we will assume for this problem that the half-life of Carbon-14 has always been 5715 years, as we measure it today.  A piece of ancient charcoal contains only 15% as much of the radioactive carbon as a piece of modern charcoal.  How long ago was the wood burned that made the piece of ancient charcoal?

amount of C-14 in ancient piece:






 year:

Newton’s Law of Cooling
Newton’s Law of Cooling states that 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 environment.

Exercise 5:  When an object is placed into an environment with a constant temperature of 65˚F, its core temperature is 98.6˚F.  At 8:00 a.m., the temperature of the object is measured and found to be 92.5˚F.  At 8:30 a.m., the temperature of the object is measured and found to be 91.0˚F.  When was the object placed into the 65˚F environment?
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