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Collaborative #8 – Spring 2011

Math 1a

Instructions:  In groups of 2 or 3 complete each of the following problems on optimization.  This is due by the end of class whether it is complete or not.
Optimization Problem Strategies

1st realize that many times the function that we will need to optimize won’t be given directly to us.  We may need to find the function 1st.

Step 1:  Construct the model that relates to the variable that you wish to optimize 


(it’s the dependent)

Step 2:  Find the critical values of the function; first derivative set equal to zero.

Step 3:  Find the global max/min on the interval

Step 4:  Use your model to answer your question(s)


Problem 1:
The energy expended by a bird per day, E, depends on the time 




spent foraging for food per day, F hours.  Foraging for a shorter 




time requires better territory, which then requires more energy for 




its defense.  Find the foraging time that minimizes energy 




expenditure if: *(#32 p. 186)





E =  0.25 F  +  1.7F-2

Problem  2:
During the flu outbreak in a school of 763 children, the number of 




infected children, I, was expressed in terms of the number of 




susceptible (but still healthy) children, S, by the expression





I  =  192 ln (S/762)  –  S  +  763




What was the maximum possible number of infected children?




*(#36 p. 186)


Problem 3:
If you have 100 feet of fencing and want to enclose a rectangle 




area up against a long, straight wall, what is the largest area you 




can enclose? *(#33 p. 186)


Problem 4:
A certain bird eats a shellfish.  To open the shellfish the bird drops 




them from a height, x meters above a rock.  If the shellfish doesn’t 




smash the bird drops it again.  The average number of drops, n, 




needed to open the shellfish when it is dropped from x meters is 




approximated by the following function, n(x).  What is the height, 




x, that minimizes the total vertical distance traveled by the bird?




*(#35 p. 186)  Hint:  Total vertical distance is ave number of drops times height.






n(x) = 1  +  27x-2

Problem 5:
A window is formed from a rectangle with a semi-circle on top so 




that the diameter of the semicircle is the width of the rectangle.  If 




the perimeter of the window is to be 30 feet, find the dimensions of 




the window so that the greatest amount of light can be admitted 




(greatest area will do that). (#23 p. 306 our book)

Maximizing Revenue

· Demand Equation:
q =                     #            •  price (p)  +  baseline





         increase/decrease in p
· Recall:
R = p • q
where q is the demand equation

· Set R ′ = 0 and solve for p


This is the p to get max R


Problem 6:
An ice cream company finds that at a price of $4 demand is 4000 




units.  For every $.25 decrease in price, demand increases by 200 




units.  Find the price and quantity sold that maximizes revenue.




* (#22 p. 194)
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