5.3: Optimization Problems AGAIN – same thing as before but now with Exponential Functions

Problem 1:  The effectiveness of studying for an exam depends on how many hours a student studies.  Some experiments show that if the effectiveness, E, is put on a scale of 0 to 15, then 
E(t) = 0.6[10 + te-t/30],
where t is the number of hours spent studying for an examination.  If a student has up to 40 hours to study, how many hours are needed for maximum effectiveness?

 (Remember you need to check x – endpoints .  In this case they can study between 0 and 40 hours.  And you also need to find the critical point and check that.  Whichever is highest will give you the highest effectiveness. See example 1 on page 241 to guide you, if needed.  It is very similar) 

Problem 2:  The squirrel population in a small self-contained forest was studied by a biologist.  The biologist found that the squirrel population, P, measured in hundreds, is a function of time, t, where t is measured in weeks.  The function P(t) = 20/(1+3e-0.02t). The biologists study the squirrel population for 52 weeks. 
a)  Determine the maximum population of squirrels over the first 52 weeks.
(Remember to check the endpoints and the critical point)

b)  As time goes to infinity what will the limit of P(t) be?  (You should be able to do this WITHOUT a calculator).   

c)  How does what you discovered in b) confirm what you learned in a?

e) Determine the point of inflection.

f) Explain the meaning of the point of inflect in terms of the squirrel population growth.

Problem 3:   A mathematical consultant determines that the proportion of people who will have responded to the advertisement of a new product after it has been marketed for t days is given by f(t) = 0.9(1- e-0.3t).  

a) If the add in on the air for 60 days, when will the maximum proportion of people have responded?  (check endpoints and critical points)
b) How can you determine the answer without doing any calculations simply by looking at the equation.

Problem 4:  (LEVEL 4) Read and understand example 2 on page 242

Homework:  pg 245 #2, 4,5,6,8

