Corey, let me know if there are any parts of the solution that are not clear:

We are given the following facts in the problem:

Total pounds of beef = 200 lbs

Total pounds of pork = 150 lbs

1 package of beef uses 1 lb beef

1 package of hotdogs uses 1/2 lb beef and 1/2 lb pork

1 package of beef yields a $0.40 profit

1 package of hotdogs yields a $0.30 profit

First thing to do here, as in almost every word problem, is to label the unknown quantities.  The 2 unknown quantities that I see are the total number of packages of beef that are made, and the total number of packages of hotdogs.  Let’s label them x and y as follows:

X = number of packages of beef

Y = number of packages of hotdogs

If we were asked to use up all of the available beef and pork, we would have the following system of equations:

y /2= 150

x + 1/2 y = 200

Do these equations make sense to you?  What is the first one saying?  It just says that the number of packages of hotdogs divided in half gives the number of lbs of pork used.  This is because half a pound of pork goes into 1 package.  The second equation tells us how many packages of beef we can make.  If we have x packages of beef, we are using x lbs of beef, and y packages of hotdogs uses one half of y lbs of beef.  Add the beef used in both types of packages and set it equal to the total available, 200 lbs.

Ok, so we can solve this system of equations for x and y.  Solve the first equation by multiplying both sides by 2.  Then we get y=300.  Substitute y=300 into the second equation, and solve for x.  We get x=50.

Now, the profit equation.  How do we calculate total profits?  We multiply the total number of packages of beef, x, by the profit per beef package, 40 cents or $0.40, and add this to the profit for packages of hotdogs, as follows:

P = 0.4x + 0.3y

If you plug in the values we just found for x and y, you should get the total profit to be $110.

However, we do not yet know if this maximizes the profit.  We just know that this is the profit if we use up all the pork and beef available.

Let’s calculate the total profits if we let y=0.  This means that we are using all the beef for beef packages, and making zero hotdog packages.

Substitute y=0 into the system of equations.  You’ll find that x=200.  Substitute x=200 into the profit equation.  You should find that the total profit is $80.

Now, the answer to the question will be somewhere between making zero packages of hotdogs, and making 300 packages of hotdogs.  Zero is the minimum we can make, and 300 is the maximum we can make considering the fact that we only have 150 lbs of pork.

My method of solving this is trial and error – by which I mean that we let y=50 instead of y=0 or y=300.  What is the value of x for y=50?  Note that we always use the equation

X + 1/2 y =200

when calculating x given a value for y.  We find that x=175 when y=50.  Calculate the total profit for these values of x and y.  You should obtain $85.  Then let y=100, which gives x=150.  Total profit P=$90.   Profits are going up.  We already found that y=150, and x=125 gave a total profit P=$110.  If we let y=200, will we go higher than $110?

When y=200, x=100.  Total profit P=$100.  We’re going down again.  It turns out that the values of x and y that maximize profits are 125 and 150 respectively.  You can check this by calculating the profit for values of x and y close to 125 and 150, say x=120 and x=130.  Find y and calculate profits, you will see that P is less than $110.

Does all of this make sense to you?  It is not a particularly elegant way to solve the problem (calculus makes it much easier and calculus is not difficult even though it has a reputation for being hard) but it gets us to the answer.  I’ll be online for a while, write me for clarification.

Jennifer

