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A.
Student Performance Objectives - TEKS Correlation
(A.9) Quadratic and other nonlinear functions.  The student understands that the graphs of quadratic functions are affected by the parameters of the function and can interpret and describe the effects of changes in the parameters of quadratic functions. 

(A) The student determines the domain and range for quadratic functions in given situations.

(D) The student analyzes graphs of quadratic functions and draws conclusions.

(A.10) Quadratic and other nonlinear functions.The student understands there is more than one way to solve a quadratic equation and solves them using appropriate methods. 

(A) The student solves quadratic equations using concrete models, tables, graphs, and algebraic methods.




(B) The student makes connections among the solutions (roots) of 




quadratic equations, the zeros of their related functions, and the horizontal 



intercepts (x-intercepts) of the graph of the function.
B. Critical Mathematics Explored in this Activity

The students will analyze two problem situations that will require them to set up binomial and quadratic expressions, perform operations on these expressions, and analyze quadratic functions.  A "beginning" understanding of the vertex as max/min point and the roots is presented.

Part II, Problem #6 requires the student to determine, in effect, the "reasonable domain" of the function.  The likely response will be all x such that 0 ≤ x ≤ 93.  However, the smallest value of x will be -24.  Although the problem is set up to have values removed from the length and added to the width, it is not unrealistic to subtract a negative number.  Some lively discussion can ensue at this point.

C. How  Students will Encounter the Concepts

Part I deals with the students writing binomial expressions and using these expressions to calculate perimeter and area.  The emphasis in this first part is on the use of adding binomial expressions.  Students are asked to solve both linear and simple quadratic equations.

Part II deals more with creating a quadratic equation which models the given situation, then analyzing that function and interpret the results.  

D. Equipment Needed and Lesson Setup

3. Lessons for each Student
4. Graphing Calculator or graphing utility
E. Questions to Assess Leaning

Part I

3. The students may need some guidance for finding the expressions for Questions 1 and 2.  Lead them, but do not give the answer away.

4. Questions 5 and 6 are set up so that the students use the equations to solve for x, and then answer the questions.

5. Questions 10-12 are helping the student to walk through the process of finding the area of the picture given the area of the poster.  Question 13 asks the same calculations, but all at once.

6. Question 15 may lead to some discussion as to how the graph models the problem.

Part II

3. Students may have difficulty understanding the problem situation.  Work with them.

4. Problem #6 is a loaded question--verbally ask the students to explain their reasoning to you.

5. How to use the Table and the Graphing functions might need to be taught at this time.

6. Pay strict attention to the interpretation given to questions 13 and 14.

F.
Answers

1. width = x - 2

2. length = 2x - 7

3. Perimeter = 6x

4. Perimeter = 2(2x-7) +2(x-2)

          = 6x - 18

5. a)  3 in.
b)  3 in.
c)  12 in.

6. a)  11 in.
b)  5.5 in.
c)  33 in.

7. No.  If the length is four in, then the poster could not have a six-inch border at the bottom. 

8. The width of the poster would have to be greater than 3.5 inches.  The length of the poster would have to be greater than 7 inches.

9. A=(2x)(x)
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   =2x2

10. 5 in. wide, 10 in. length

11. 3 in. wide, 3 in. length

12. Nine square inches.

13. 104 in.2
14. A=(2x-7)(x-2)

15. Graph to the right.

Part II

1. 234 feet

2. 2232 ft2
3. 2366 ft2
4. The area of the plot increased.

5. Length:  93-x 

Width:  24+x

6. Yes there is a smallest value for x.  X must be greater than -24 (students may say zero) and cannot be larger than 93.

7. A=(93-x)(24+x)

8. Length = 58.5   Width = 58.5

9. Sketch

10. (34.5, 3422.25)

11. When 34.5 feet of fence is removed from the length and added to the width, an area of 3422.25 ft2 will result--which is the maximum area that the plot can attain.

12. (93, 0) and (-24, 0)

13. The x-values of these points represent the smallest values possible for x.

14. When the graph is above the x-axis, the area is positive.  Therefore, all the x-values from -24 to 93 will yield positive area.
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Part I

A poster is twice as long as it is wide.  A picture is to be placed within the poster so that there is a 1-inch border along the top, left, and right sides, and a 6-inch border along the bottom. 

Let x represent the width of the poster in inches.  Then the length is 2x.

1. Write an expression for the width of the picture.

_______________________

2. Write an expression for the length of the picture.

_______________________

3. A thin frame is to go around the outside of the poster.  Write an equation to find the length of the frame that will be required to go around the poster.

__________________________________________________________

4. Write an equation that will find the perimeter of the picture inside the poster.

___________________________________________________________

5. If the perimeter of the poster is 30 inches, calculate:

A. The length of the picture ___________________

B. The width of the picture  ___________________

C. The perimeter of the picture ____________________

6. If the perimeter of the picture is 15 inches, calculate:

A.  The length of the poster___________________

B.  The width of the poster  ___________________

C.  The perimeter of the poster ____________________

7. Can you have a poster (given the above conditions) that has a length of four? Explain your answer.

___________________________________________________________

8. What are the smallest possible dimensions for the poster? ______________

9. Write an equation which will calculate the area of the Poster: _____________

10. Use the equation for area to find the dimensions of the poster with an area of 50 square inches.

11. What are the dimensions of the picture if the poster has an area of 50 square inches? 

12. What would be the area of the picture if the poster has an area of 50 square inches?

13. What would be the area of the picture if the poster has an area of 200 square inches?
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14. Write an equation for the area of the picture: ________________________

15.  Graph the equation you wrote in #13 and copy the graph on the coordinate system to the right. 
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Part II
Ms. Hernandez is a horse breeder who just bought property from Mr. Jennings.  Mr. Jennings had a fenced-in rectangular plot of land for planting vegetables.  The plot of land measured 24 feet by 93 feet (see figure 1).  

1.
Calculate the perimeter of the land: __________________________.

2.
Calculate the area of this plot of land: ________________________.

Ms. Hernandez wants to use that same plot of land to keep her horses She realizes that the plot is too narrow, and does not provide enough area for her herd of horses.  What she would like to do is reshape the rectangular plot, but she has no extra money to buy more fence.  The amount of fence she has must stay the same.   In other words, whatever amount she subtracts from the length, she must add to the width.    

For example if she were to remove 2feet from the length, she will add two feet to the width (Figure 2).

The new dimensions of the plot are 26 feet by 91 feet.

3. Calculate the area of this new plot of land: ________________________.

4. Describe what happened to the area of the plot ___________________.

5. Use the variable "x" to represent how much fence Ms. Hernandez removes from the original length and adds to the original width (refer to figure 2).

6. Write an expression for the following in terms of x:

Length: ________________
Width: __________________

7. Is there a largest or smallest value for x in this problem?  Explain.

___________________________________________________________________________________________________________________________________________________________________________

8. Write an equation to find the area of the plot based on your expressions found in #6.

_________________________________________________________

9. Using your graphing calculator, enter the area function from #7 into  Y=  .  Use the Table function to determine the dimensions of the plot that will give Ms. Hernandez the largest area possible.  Write those dimensions here:

Length: ________________
Width: __________________

10. Sketch the graph of the Area function here. Label your graph.


11.  Find the maximum point on the graph:  ________________

12. What is the meaning of this point?

___________________________________________________________________________________________________________________________________________________________________________

13. Find the two points where the graph crosses the x-axis: _____and_______.

14. Explain how the points in # 12 relate to the values you found in #6.

______________________________________________________________________________________________________________________________________________________________________________

15. Describe where the graph is between the two points found in #12 and explain what that means in terms of the area of the plot.

___________________________________________________________________________________________________________________________________________________________________________
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