January 22nd, 2011
Quadratic Equations

Optimization Problems (A calculator is needed)


Of all rectangles having perimeter 28, what are the dimensions of that rectangle having largest possible area? Use a table or graph  to solve this problem. If the dimensions of the rectangle are given by x and y, then we have that the 









                               x                    x



                                                     y

Fill in the missing values in the table bellow and use the table to create a graph with the area on the  y-axis and  x as independent variable .
	x
	y
	area

	 1
	13
	13

	2
	12
	

	3
	
	33

	 4
	10
	

	5
	9
	45

	6
	
	48

	7
	7
	49

	8
	6
	48

	9
	
	45

	10
	4
	40

	11
	3
	

	12
	2
	24

	13
	
	


[image: C:\Users\John\Pictures\MP Navigator EX\2010_11_30\area 28 rectangle_crop.jpg]



A rectangular lot is bounded on one side by a river and on the other three sides by a total of 100 yards of fencing. What are the dimensions of that rectangle having largest possible area? Notice that one side of the rectangle is bounded by the river and so we only need fence on three sides so or . Fill in the missing parts of the table as in the previous problem and create the graph of area vs x.
                                                                                                                             
	x
	y
	area

	5
	90
	450

	10
	
	

	15
	
	

	20
	60
	1200

	25
	
	

	30
	
	

	35
	
	

	40
	20
	800

	45
	
	

	50
	0
	0



[image: C:\Users\John\Documents\CaMSP\January-February 2011 followup\fence_drawing.jpg]
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Completing the Square


Completing the square is an algebraic technique used to find extreme values of a quadratic equation  such as the maximum area of the previous problems. The idea is to replace the terms that involve x in a quadratic expression by a term  by a squared term. The first two terms do not form a perfect square so the square must be 'completed' .




Consider the equation  y = x2 + 6x + 11. is not a perfect square but observe that so that we can 'complete the square' by adding 9 to both sides i.e.    

This last form (the so-called vertex form) of the equation is the most useful for finding maximum and minimum values of y.




Complete the square: y = x2 + 12x + 3.
















Complete the square: y = 3x2 + 6x + 21 .Here 3 can be factored out on the right hand side of the equation and we can work with the resulting expression in parentheses.














Maximizing and Minimizing Quadratic Expressions

What is the smallest value of y = x2- 6x + 17 ? Answer this by first completing the square.

























What is the largest value of y = ‑2x2 + 8x + 4 ? Answer this by first completing the square.




















Of all rectangles having perimeter 28, what are the dimensions of that rectangle having largest possible area? Set up the equation for the area and complete the square.

























A rectangular lot is bounded on one side by a river and on the other three sides by a total of 100 yards of fencing. What are the dimensions of that rectangle having largest possible area? Solve by finding the vertex of  the parabola that is obtained by producing the formula for the area of  the rectangle . 
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