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This is a unit plan for an all-ninth grade class of Algebra 1B students. 5 of the students are English learners, but all the students are a little more advanced then some of the other freshmen students still in the Algebra1A class. The class periods are 95 minutes long.

	CA STANDARDS

                     20.0 Students use the quadratic formula to find the roots of a second-                                                                                     degree polynomial and solve quadratic equations

                     21.0 Students graph quadratic functions and know that their roots are the x-intercepts

                     23.0 Students apply quadratic equations to physical problems, such as the motion of an object under the force of gravity



	Learning Objectives

1. Students will find the vertex of a parabola.

2. Students will apply the quadratic formula to find roots and solve quadratic equations.

3. Students will graph and interpret the vertex and roots of a quadratic equation.

                              4. Students will apply quadratic equations to real-life gravity problems.



	Day 1
	Day 2
	Day 3

	Warm-up:  S complete 5 problems where they will substitute a given number for x, to solve for y.

Unit Question: How can we represent and understand the motion of an object in terms of height and time?

Intro: T leads a demonstration with the help of 2 students. T drops the ball, 1 student chases the ball, 1 student uses the stopwatch, and whole class writes down the data. T sets up a table of values with x=ft and y=time. S will fill in table as the demonstration proceeds. T drops a ball from 6, 5, 4, 3, 2, and 1 ft and makes note of the time it takes the ball to hit the ground. After filling in the table of values, S plots the points on a coordinate plane and sees a curve-like shape. T asks S: What do you notice about the shape of the curve? How is this shape different from the linear equations you graphed in Algebra1A? What do you notice about the highest point? What do you notice about the y-intercept? What do you notice about the x-intercepts? T introduces vocabulary such as quadratic, vertex and roots.

Cornell-Notes: Remember the vertex (highest point) on the graph of the ball? T shows S that the vertex is (-b/2a,y) and completes 2 examples with the students.

Individual/Partner Practice:

S practice finding the vertex and check their answers with a partner. 

Homework: Practice finding the vertex of 5 quadratic equations.
	Warm-Up Quiz: S will find the vertex for 2 quadratic equations.

HW Check: T asks 5 S to put the answers on the front board. Rest of class checks their own answers.

Question: How do you find the x-intercepts (roots) of a quadratic equation?

Intro: T asks S to remember how many x-intercepts their linear equations had and how they found the x-intercept, while they look back at their curve of the ball from the previous day. How many intercepts (roots) would this curve have if the line were to continue to negative x-values? What if the curve looked different… how many roots can a quadratic equation have? S takes two minutes to draw different scenarios with a partner. T asks a few S with correct drawings to draw their findings on the front board.  S sees that there can be 0, 1, or 2 roots and that curves can be upward or downward. 

Cornell- Notes: T plays a recorded version of the quadratic formula song (Pop-Goes-the-Weasel tune) and explains that this is the formula to find the roots of any quadratic equation. T reminds S that y must equal zero to use the quadratic formula, just as y equaled zero for the linear equations. T shows S that the quadratic formula is (-(b) ± √((b)²-4(a)(c))) / (2(a)) and shows 3 examples of putting the quadratic formula into ax²+bx+c=0 form and substituting the values into the formula to simplify. T writes answers as (x,0) to emphasize that the y=0 for any root since they are the x-intercepts.

Individual/Partner Practice: T passes out the individual white boards, markers, and erasers to each S. T writes a quadratic equation on the front board and the S must find the roots. Once most of the class is finished, T shows 1 of the S’s white board to the rest of the class with a correct or wrong answer. Do we agree/disagree with the answer? All S put thumbs up or thumbs down. T and S discuss. T continues process with 3 other quadratic equations, but makes sure that one solution will come out to a positive, negative, and zero square root.

Class Discussion: T asks S to discuss with their partner how many roots there would be if the square root was 0, negative, or positive. S share out that if the square root is 0, there will be one root, if it is positive there will be 2 roots, and if it is negative, there will be 0 roots. S comes to the board to clarify explanations.

Homework: Practice finding the roots of 5 quadratic equations. 
	Warm-Up Quiz: S will find the roots for 2 quadratic equations.

HW Check: In pairs, S discusses the HW and asks T or other S to show the correct answer on overheads.

Question: If I tell you to graph a quadratic equation, what items do you need to find?

Intro: T asks S to look back at their drawings from Day 1 of the falling ball curve. T asks S to discuss with their partner what specific points were important and how to find those points. S will be reminded to find the vertex from Day 1 and the roots from Day 2.

Cornell-Notes: S finds the vertex and the roots of 2 quadratic equations and T graphs the solutions. T makes sure the students label the vertex (x,y) and roots (x,0).

Group Practice: T will arrange S in groups of 4 and assign each group a different quadratic equation. Individually each S will find the roots and vertex of the quadratic equation and graphs the answers. In groups, the S will discuss the correct answer and will draw the correct graph outside with sidewalk chalk once the T approves the graph.

Discussion: The class will walk around outside and write down what they notice about the upward or downward shape of the graphs and how it might correlate with the equation of the graph. S will see that if the graph curves upward, the equation will have a positive ax² and if the graph curves downward, the equation will have a negative ax².

Homework: Practice graphing 3 quadratic equations by finding the vertex and the roots.

	Day 4
	Day 5

	Warm-Up Quiz: S will graph a quadratic equation by finding the vertex and the roots.

HW Check: T will have the 3 solutions on the overhead for the S to check.

Question: What do the vertex, roots, and y-intercept of a quadratic equation mean in terms of a falling object?

Intro: T shows S a video clip of two students each launching a model rocket off a school building.

Group Work: Each group of 4 will complete the model rocket quandary and present their answer on a poster board. The group must answer if it was Adam or Alyssa’s rocket that stayed in the air the longest and show how they found their answer from their graph. Each graph will have the vertex, roots, and y-intercepts labeled for both Adam and Alyssa’s curves.

Poster Presentation: Each group will come to the front of the room and present how they found the answer. 

Homework: S will write out what the roots, vertex, and y-intercept mean in terms of a falling object’s relationship between height and time. 


	HW Check: T and S will discuss the meaning of the vertex, roots, and y-intercept of a quadratic equation in terms of real-life gravity problems. S will see that the vertex is the point that the object reaches the maximum height (x,y), the roots are when the object is on the ground (x,0), and the y-intercept is the height that the object starts (0,y).

Assessment: S will complete a multiple-choice and short answer test including questions about finding the vertex and roots, graphing quadratics, and a real-life falling object problem, where the S must explain in their own words what their answer means and how they came up with that answer.

Homework: S will write down any misconceptions or problems about the unit that they still do not understand as well as some of the major points of the unit that they learned.


