LEARNING SUPPORT MATHEMATICS 3
LENGTH OF TIME: 

every day for one semester
GRADE LEVEL: 

10
COURSE STANDARDS:

Students will:

1. Works productively in collaborative groups. 

2. Investigates mathematical ideas through experimenting, by making conjectures and by justifying conclusions using mathematically correct communication styles. (PA Std 2.2.11.F, 2.4.11.A, 2.4.11.B, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D.)

3. Solves real-world problems, both routine and non-routine, and communicates the process and the solution using correct mathematical terminology and procedures. (PA Std 2.2.11.F, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D.)  

4. Sees the interconnectedness of mathematics through the use of matrices to explore topics in algebra, geometry, statistics, and probability. (PA Std 2.1.11.A, 2.2.11.A, 2.5.11.A, 2.8.11.D, 2.8.11.I.)

5. Use matrices for organizing and displaying data in a variety of real-world settings. (PA Std 2.4.11.E, 2.5.11.A, 2.8.11.D, 2.8.11.I.)

6. Uses mathematical modeling by building matrix models and then operating on them to solve problems. (PA Std 2.1.11.A, 2.2.11.A, 2.2.11.F, 2.4.11.E, 2.5.11.A, 2.8.11.D, 2.8.11.I.)

7. Knows and applies matrix operations: row sums, scalar multiplication, addition, subtractions, and matrix multiplication. (PA Std 2.1.11.A, 2.2.11.A, 2.2.11.F, 2.4.11.E, 2.5.11.A, 2.8.11.D, 2.8.11.I.) 

8. Uses matrices and inverse matrices to answer questions that involve systems of linear equations and uses other methods of solving systems of linear equations to confirm solutions. (PA Std 2.1.11.A, 2.2.11.A, 2.2.11.F, 2.4.11.E, 2.5.11.A, 2.8.11.D, 2.8.11.F, 2.8.11.G, 2.8.11.H, 2.8.11.Q.)

9. Uses coordinates to model points, lines, and geometric shapes in the plane and to analyze the properties of lines and shapes.  (PA Std 2.1.11.A, 2.2.11.A, 2.5.11.A, 2.5.11.B, 2.8.11.J, 2.9.11.A, 2.9.11.C, 2.9.11.G, 2.9.11.I.)

10. Writes systems of linear equations that model real-life situations, to solve systems using linear combinations, and to explain the geometry behind this method.  (PA Std 2.1.11.A, 2.2.11.A, 2.2.11.F, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.8.11.D, 2.8.11.G, 2.8.11.H, 2.8.11.J, 2.8.11.N, 2.9.11.G.) 

11. Use coordinate geometry as a tool to model transformations and investigate the properties of shapes that are preserved under transformations, including size transformations and their applications.  (PA Std 2.1.11.A, 2.2.11.A, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.8.11.J, 2.9.11.A, 2.9.11.H, 2.9.11.I.)  

12. Builds and uses matrix representations to model polygons, transformations, and computer animations.  (PA Std 2.9.11.G, 2.9.11.H, 2.9.11.J.)  

13. Develops understanding of the types of situations that could be represented by power models, inverse power models, and quadratic models; and develops an understanding of the different rates of change in the various models.  (PA Std 2.1.11.A, 2.2.11.C, 2.4.11.E, 2.5.11.A, 2.8.11.A, 2.8.11.D, 2.8.11.E, 2.8.11.P, 2.8.11.Q, 2.8.11.R, 2.8.11.T, 2.11.11.C)    

14. Models situations involving direct variation, inverse variation, and quadratic relationships. (PA Std 2.2.11.C, 2.4.11.E, 2.5.11.B, 2.8.11.A, 2.8.11.D, 2.8.11.E, 2.8.11.Q, 2.8.11.R, 2.8.11.S, 2.8.11.T)    

15. Compare patterns found in tables and graphs of models of the forms y = ax2, y = ax3, y = a/x2, y = a/x3, and y = ax2 + bx + c.  (PA Std 2.8.11.A, 2.8.11.E, 2.8.11.Q, 2.8.11.S, 2.8.11.T)    

16. Find good estimates of solutions to quadratic equations and to be able to check those solutions. (PA Std 2.1.11.A, 2.8.11.N, 2.8.11.O, 2.8.11.Q, 2.8.11.R)    

17. Simplify expressions by applying properties of exponents and rewriting radical expressions.  (PA Std 2.1.11.A)    

RELATED PA ACADEMIC STANDARDS FOR MATHEMATICS

2.1
Numbers, Number Systems and Number Relationships

2.2
Computation and Estimation

2.3
Measurement and Estimation

2.4
Mathematical Reasoning and Connections

2.5
Mathematical Problem Solving and Communication

2.6
Statistics and Data Analysis

2.7
Probability and Predictions

2.8
Algebra and Functions

2.9
Geometry

2.10
Trigonometry

2.11
Concepts of Calculus

PERFORMANCE ASSESSMENTS:

Students will demonstrate achievement of the standards by:

1. Daily homework assignments  (all course standards)

2. Contribution to group and whole-class discussions (all course standards)

3. Class work activities  (all course standards)

4. Oral presentations  (all course standards)

5. Quizzes  (all course standards)

6. Unit assessments  (all course standards)

7. End-of-semester examinations  (all course standards)

8. Portfolios and/or Math Toolkit (all course standards)

9. C2 U1 p 46 Modeling  #1 Given the results of a ping-pong tournament, create an adjacency matrix and perform operations on this matrix in order to break ties and to determine the tournament ranking. (Course standards 3, 4, 5, 6 & 7.)

10. C2 U1 p 66 Modeling #1  Information is given about a basket ball game’s total number of tickets sold, total revenue, and the prices charged for two types of tickets.  Determine the number of adult and student tickets sold by writing a system of equations and solving it with a matrix equation and by graphing.  (Course standards 3, 4, 5, 6 & 8)

11. C2 U1 p 67 Modeling #3 A sports store sells two types of ping-pong sets, use the information given to determine number of balls and paddles needed to make a specified number of sets (matrix multiplication) and to determine number of sets that could be made given the number of balls and paddles that the store orders (solving the system using a matrix equation & other methods for solving the system). (Course standards 3, 4, 5, 6, 7 & 8.)

12. C2 U1 p 70 Organizing #4 Examine the forms of the results when you solve consistent and inconsistent systems using matrix and graphing methods.  Analyze the equations in standard form to determine patterns in the coefficients that give inconsistent systems or consistent, dependent systems.  (Course standards 2 & 8.)

13. C2 U2 p 92 Modeling #5 Given points for a quadrilateral, verify that it is an isosceles trapezoid.  Find the midpoints of the legs and discover the midsegment properties. (Course standards 2, 9)

14. C2 U2 p 102 Modeling #2 Write the equations for lines and the restrictions on the variables needed to define a right isosceles triangle. Verify using coordinate geometry that is a right triangle and find its area. (Course standards 2, 9)

15. C2 U2 p 103 Modeling #4 Given the price per ticket for adults and children, an estimate of attendance and an estimate of total income for a fund raising event, define variables, write linear equations & solve them to find the total number of adults and children that attended. (Course standards 3, 10)

16. C2 U2 p 104 Organizing #1 Given equations for lines written in standard form, rewrite equations into y =… form and explain how to determine the slope and y-intercept from the y =….form.  Generalize the results with the given equation Ax + By = C.  (Course standards 2, 9)

17. C2 U2 p 108 Extending #4 Plot a triangle given 3 points, verify they type (acute scalene), find equations for the medians of each side, find the intersections of pairs of medians and conclude they are concurrent.  Use coordinate geometry to discover the property that from the point of concurrency on any median, the shorter section times 2 always equals the longer section.  (Course standards 2, 9, 10)

18. C2 U2 p 145 Modeling #3 Given the dimensions of a photograph & the width of the enlarged picture, find the scale factor, the length and compare the areas and perimeters.  (Course standards 3, 11)

19. C2 U2 p 133 Modeling #1 Draw a diagram to illustrate how a pinhole camera works and include given measures.  Find the magnitude of the size transformation and the measurement of the pre-image for 35mm film.  Explain how to adjust the distances to capture a given pre-image.  (Course standards 3, 11)

20. C2 U4 p 242 Modeling 2  Given a table of (speed, breaking distance for a complete stop) data, graph the data and find a power model that is a good fit for the data.  Use the power model to make estimates for speed and breaking distance.  Use the data to conclude what happens to the breaking distance when you double your speed.  Predict what would happen to the rule, table and graph of the data if the road surfaces were wet.  (Course standards 3, 14)

21. C2 U4 p 260 Modeling 3  Calculate the heights of shampoo bottles (cylinders) with a fixed volume, when the radii varies from 0 to 8 cm in steps of 0.5 cm.  Use the table and the graph to describe the patterns of change. (Course standards 3, 14)

22. C2 U4 p 282 Modeling 1  Given a quadratic rule relating speed and stopping distances, make a table and sketch a graph.  Interpret what the representations tell about the relationship.  Use the rule to predict speeds and stopping distances by simplifying and solving quadratic equations (using tables and graphs).  Compare this situation to p242 Modeling 2 and explain the purpose of the linear term. (Course standards 3, 14, 16)

23. C2 U4 p 303-304 Modeling 2  Investigate the relationship between the length of each edge of a cube and the length of its diagonal.  (Length are in simplest radical form.) Investigate the relationship between the length of each edge of a cube, the length of its diagonal and the length of the diagonal that joins opposite corners of the cube.  Use the rules discovered to find various lengths.  (Course standards 2, 3, 17)

DESCRIPTION OF COURSE:

Integrated Mathematics 3, IM 3, is designed to meet the needs of students preparing to enter the world of work, trade schools or a junior college.  It continues the student’s progress through the four-year unified curriculum by extending their studies in each strand (algebra and functions, statistics and probability, and geometry and trigonometry).  The strands are connected by fundamental ideas such as symmetry, matrices, functions, and data analysis and curve fitting, and are also connected across units by mathematical habits of mind such as visual thinking, recursive thinking, searching for and explaining patterns, making and checking conjectures, reasoning with multiple representations, inventing mathematics, and providing convincing arguments and proofs. The strands are united further by fundamental themes of data, representation, shape, and change.  The Algebra and Functions strand develops student ability to recognize, represent, and solve problems involving relations among quantitative variables. 
The key algebraic models in IM 3 are matrix models and power models; however, students revisit and expand on their studies of other functions. Each algebraic model is investigated in at least four linked representations—verbal, graphic, numeric, and symbolic—with the aid of technology. Attention is also given to modeling systems of equations and to symbolic reasoning and manipulation.  The primary goal of the Geometry and Trigonometry strand is to develop visual thinking and student ability to construct, reason with, interpret, and apply mathematical models of patterns in visual and physical contexts. The focus is on describing patterns with regard to shape, size, and location; representing visual patterns with drawings, coordinates, or vectors; predicting changes and invariants in shape; and organizing geometric facts and relationships through deductive reasoning.
TITLES OF UNITS:

1. Course 2 Unit 1 Matrix Models       14 days
Unit 1 extends the student’s ability to use matrices and matrix operations to represent and solve problems from a variety of real-world settings while connecting important mathematical ideas from several strands.  Topics include matrix models in such areas as inventory control, social relations, archeology, recidivism, ecosystems, sports, tournament rankings, and Markov processes; matrix operations, including row sums, matrix addition, scalar multiplication, matrix multiplication, and matrix powers; properties of matrices; and matrix methods for solving systems of linear equations.
2. Course 2 Unit 2 Patterns of Location, Shape, and Size   26 days
The goal of the unit is to develop student’s understanding of coordinate methods for representing and analyzing relations among geometric shapes and for describing geometric change.  Topics include modeling situations with coordinates, including computer-generated graphics, distance in the coordinate plane, midpoint of a segment, and slope; designing and programming algorithms; methods for solving systems of equations; coordinate and matrix models of isometric transformations (reflections, rotations, and translations) and of size transformations; and similarity.
3. Course 2 Unit 4 Power Models    27 days
The unit Power Models develops student ability to recognize data patterns involving both direct and inverse power variation, to construct and analyze those models and combinations such as quadratic functions, and to apply those models to a variety of problems.  Topics include basic power models with rules of the form y = axb, combinations of power models with other simple models; analysis of quadratic functions and equations from tabular, graphical, and symbolic viewpoints; square root and cube root relations, and fractional power and radical expressions.
SAMPLE INSTRUCTIONAL STRATEGIES:

1. Use of guiding questions, learning for understanding through problem solving and investigations.

2. Direct instruction/lecture

3. Team teaching.

4. Extended problems and long-term, open-ended investigations.

5. Student-centered classrooms.

6. Cooperative learning techniques, group learning and peer tutoring.

7. Use of graphing calculator and computer technology.

8. Monitoring the writing process, including process and solution.

9. Teacher and peer editing of writing and presentation pieces.

10. Collaboration with other IMP professionals.

MATERIALS:

1. TI-82, TI-83, TI-83 Plus, TI-84 or TI-84 Plus Graphing Calculators.

2. Student Text: Contemporary Mathematics in Context, A Unified Approach, Course 2, Part A, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

3. Student Text: Contemporary Mathematics in Context, A Unified Approach, Course 2, Part B, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

4. Teacher/References/Texts: Contemporary Mathematics in Context, A Unified Approach, Course 2, Part A, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

5. Teacher/References/Texts: Contemporary Mathematics in Context, A Unified Approach, Course 2, Part B, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

6. Course 2 Materials:

Model of a dodecahedron, Monopoly game board, deck of cards, Backgammon board, dice with 4, 8, 12, and 20 sides, game of Life game board, Parcheesi game board, blank dice with stickers for numbers, picture of a roulette wheel, small cubes, flashlight, linkage strips (plastic or cardboard), poster board, single hole punch, 12 inch by 18 inch, paper fasteners, spools of thread of various diameters (with or without thread) or other round containers, string, rubber bands, dowels, straws or chopsticks, manila file folders, metric rulers, protractors, scissors, compasses, pair of dice (per student or pair of students).
7. Course 2 Calculator Software
GEOXPLOR calculator software, DIST calculator program, MIDPT calculator program, TRANSL calculator program, ROT90 calculator program, FLAGTURN calculator program, SHORTCUT calculator software.
METHODS OF ASSISTANCE AND ENRICHMENT:

1. Guest teachers

2. Collaboration with Core-Plus Professionals and neighboring districts 

3. Internet

4. NCTM problem solving materials and activities

5. The New Standards projects and performance assessments

6. PSSA materials and performance assessments

PORTFOLIO DEVELOPMENT:

For each unit:

1. Unit outlines

2. Mathematics Toolkit

3. Selection of pieces that help to explain the unit.

4. Selection of projects that help to explain the unit.

METHODS OF EVALUATION:

At the time each activity/investigation, project or performance assignment is given, students receive detailed instructions, together with a scoring rubric.  Rubrics are tailor-made to the assignment.  In addition to scoring rubrics, peer editing is used to analyze written presentation pieces before they are graded.  Also, students are assessed on specific content attainment through the use of quizzes, in-class exams and take-home exams.  Students are given pre-assessments for various lessons and investigations and are also assessed informally to direct future instructional activities.

INTEGRATED ACTIVITIES:

1. Concepts

Interactive activities to develop interpersonal communication skills:


Message formation


Listening for Understanding

2. Communication

Writing reports on activities/investigations, explorations and problem solving summaries.

Oral presentations

3. Thinking/Problem Solving

Peer review of written documents and presentations

Critiquing other students work

4. Application of Knowledge

Oral presentations

Written documents

5. Interpersonal Skills

Working together with peers to solve problems, complete investigations, edit presentations, and produce written documents.

Peer tutoring
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