Student Notes Break Even


Lesson Objective:  Students will be able to analyze expenses and revenues to determine the amount of production needed to break even.

Revenue:  _______________________________________________________________________

Expenses: _______________________________________________________________________

Fixed costs (F): __________________________________________________________________

________________________________________________________________________________

Variable costs (V): ________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

Profit (P): _______________________________________________________________________

Break Even Point:  _______________________________________________________________

________________________________________________________________________________

Break Even Analysis Scenario:  (Groups of 2-3)

The owner of The Alpena Berry Farm would like you to help determine the cost for a quart of U-pick strawberries and how much needs to be sold to break even.  They have some information about their business, but are not sure what you need to know. 

1.  What do you need to know?

2.  Explain how you would determine their break even.

Example 1: Karen decides to sell strawberries that she has picked.  The she picks strawberries for $3 a quart at a U-pick farm and then sells them in town for $3.75 a quart.  She figures $15 for gas and containers.  How many quarts must she sell before she starts earning a profit?

Solve by table:

Complete the table to determine where break even is occurring.

	X qts
	0
	5
	10
	15
	20
	25

	Expenses

3x +15
	
	
	
	
	
	

	Revenue

3.75x
	
	
	
	
	
	


Solve by graphing:

Graph the expenses and the revenue on the same graph.

[image: image1.png]0+

0+

04

45

+ >
# Quarts




Solve by substitution:
Set the expenses equal to the revenue, then solve the equation.


Try it:  Bob wants to start a landscaping business. He invests $376 in equipment (lawn mower, weed trimmer, and leaf blower). He estimates using $5 worth of fuel on each yard he mows. Bob charges his customers $35 to mow their yards. How many yards must Bob mow in order to begin making a profit?

Example 2:  Solve by graphing.
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y = 2x -6
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Try it:  Solve by graphing.

y = 3x + 2
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Example 3:  Solve by substitution
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Try it:  Solve by substitution
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Example 4:

Alex is planning to open a restaurant.  He needs an initial investment of $85000.  Each week his costs will be about $7400.  If his weekly revenue is $8000, how many weeks will it take for Alex to break even?


Try it:
A producer decides to invest in a new play.  The cost includes an overhead of $30,000, plus production costs of $2500 per performance.  If a sold-out performance brings in $3125, how many sold-out performances must be played to break even?


1) _____________________________________





_______________________________________





2) _____________________________________





3) _____________________________________





1) Write an equation to represent the expenses, both fixed and variable.


2) Write an equation to represent the revenue.


3)  Use substitution to set the expenses equal to the revenue.


4) Solve the equation for the number of lawns mowed, x.  Subtract 5x, then divide by 30.


5) Since the answer is not a whole number, round appropriately for the situation.  Since you cannot mow only part of a lawn, round up to the next whole number.





Graphing by hand option:


1) Graph both lines.  The lines are in slope-intercept form (y=mx+b).  Begin with b, the y-intercept.  Plot b on the y-axis.  From this point, use the slope (rise/run) to plot the second point.  Draw the line between the 2 points.  Stress the importance of accuracy and using a ruler to draw the line.  


2)  Find the point of intersection (x,y), if there is a point of intersection.  





Graphing calculator option


1) Go to Y= and put equations into Y1 and Y2.


2)  You might need to adjust the window.  ZOOM 6 is a quick way to get a standard -10 to 10 graph screen.


3)  Find the intersection of the two lines by using:  2nd TRACE 5(intersect) ENTER ENTER ENTER.  


The intersection (x,y) will be displayed at the bottom of the screen.





1)  Generally when solving by substitution, one of the variables is solved in terms of the other variable.  In this example, y = -2x +9.  You will substitution the expression -2x +9 into the y value of the other equation.


2) Once you have substituted, you have one equation with one variable.  Solve this equation for the variable.  Distribute the -4 through the parenthesis.  Make sure to watch the negative signs!  Combine like terms.  Add 36.  Divide by 11.


3)  Substitute the variable you found in step 2 into either of the two ORIGINAL equations and solve for the other variable.


4)  Write your solution as an ordered pair.





1)  Substitute 2x-3 into the y value of 9x-6y=6.


2) Distribute -6 through parentheses.  Watch the negative signs!


3) Combine the x terms.


4) Subtract 18


5) Divide by -3


6) Substitute x= 4 into either of the original equations.  Easiest to use y = 2x-3.


7) Solve for y


8) Write solution as an ordered pair (x,y)





1) Determine the expenses and revenue.  Write equations for both.


2) Set the expenses equal to the revenue to determine the break even.


3) Solve the equation for the variable.








1) __________________________________





2) __________________________________





3) __________________________________





____________________________________








1) _____________________________________





2) _____________________________________





3) _____________________________________











_1355924267.unknown

_1404216908.unknown

_1404217018.unknown

_1355924028.unknown

