math1910/ derivative and limit worksheet

Definition: A critical value of a function y = f(x) is any point x where f'(x) is either zero or undefined.

1.  The concentration C (
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g/ml) of a chemical at time t (hours) in a solution is given by the function C(t) = .2 +
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 for t > 0.

a.  What are the units of 
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dt

?  What does 
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 represent?

b.  Compute C'(t).  Use your answer to determine for what times DtC is positive and for what times it is negative.  What is the interpretation of C' < 0 ?

c.  Compute 
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.  Explain what this limit is asking and interprete how your answer to the limit answers this question.

d.  Compute 
[image: image6.wmf]t

limC(t)

®¥

¢

.  Explain what this limit is asking and interprete how your answer to the limit answers this question.
For exercise 2 please refer to p. 212-213 in Stewart (2nd edition). 

2. The law of laminar flow is a mathematical description of blood flow through a blood vessel.  It is given by  v = P(R2 - r2) / (4(L), where R the radius of the blood vessel, r is the distance of a blood cell from the central axis of the blood vessel, P is the pressure difference between the ends of the tube, L is the vessel's length, and ( gives the blood's viscosity. (see p. 212-213 of your text for a picture)

a. If the units of P are 
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  (where the units of dynes are 
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 ), units of R, r, and L are cm, and v has units cm/sec, what are the units of (?  

b. Write down and compute the mathematical expression which asks how the blood's velocity changes relative to changes in the blood's viscosity.  Include units with your answer.

c. Write down and compute the mathematical expression which asks what happens to the blood's velocity as we consider blood cells that are closer and closer to the outer wall of the blood vessel.  Interprete your answer physically.  

d. Compute DRv and dv/dr.  Include units with both answers.  Then write out in words what each of these derivatives represents.

e. Why (relative to the physical situation being described here) is DRv positive while v'(r) is negative?  

f. Write down and compute the mathematical expression which asks what happens to the blood's velocity as the blood's viscosity gets larger and larger. Interprete your answer physically.

g. If the blood's viscosity is reduced by 1%, what is the corresponding percent change in the blood's velocity?
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