Math B Term 1 

(M$4)


Fall 2003 ONLY!

Lesson #1
Aim
How do we perform operations involving monomials and polynomials?

Students will be able to

1. Find the sum, difference, product and quotient of monomials.

2. Find the sum, difference and product of polynomials.

3. Find the quotient of polynomials by monomials.

4. Explain the procedures used to add, subtract, multiply and divide monomials and polynomials.

5. Solve area, perimeter, volume and other verbal problems involving polynomials.

Writing Exercise:
Explain the difference in the procedures for adding and multiplying polynomials.

Lesson #2
Aim:
How do we factor polynomials?

Students will be able to

1. State the definition of "factor."

2. Express polynomials in factored form using the greatest common factor.

3. Factor trinomials where a = 1 and a > 1.

4. Express perfect square trinomials as the square of a binomial.

5. Recognize and factor the difference of two perfect squares.

6. Explain what is meant by factoring an expression and by factoring completely.

7. Factor polynomials completely.

8. Determine when an expression is factored completely.

9. Check the accuracy of factor using multiplication.

10. Factor cubics of the form a3 - b3 or a3 + b3 (enrichment only.)

11. Use the factors to solve a quadratic equation.

Writing Exercise:
Explain why factoring the difference of two perfect squares can be considered a special case of factoring a quadratic trinomial.

Lesson #3
Aim:
How do we solve verbal problems leading to a quadratic equation?

Students will be able to

1. Define what is meant by a quadratic equation.

2. Transform a quadratic equation into standard form.

3. Factor the resulting quadratic equation.

4. Apply the statement "When the product of two number is zero, one or both of the factors is zero."

5. Solve verbal problems leading to a quadratic equation.

6. Check solutions to problems based upon the conditions of the problem.

7. Write solutions to problems in complete sentences.

Writing Exercise#1:
Explain why we transform a quadratic equation to standard form before we solve it by factoring. 

Writing Exercise#2:
Explain the steps used in solving any verbal problem.
Lesson #4
Aim:
How do we solve a system of linear equations algebraically?

Students will be able to

1. Explain what is meant by solving a system of linear equations.

2. Solve a system of linear equations using substitution or addition/subtraction.

3. Explain the procedure for solving using substitution or addition/subtraction.

4. Compare the substitution method with the addition/subtraction method and determine which method is appropriate for a particular example.

5. Check the solution to the system using both equations.

Writing Exercise#1:
Explain how to determine which algebraic method of solving a system of linear equations is more appropriate.

Writing Exercise#2:
Write a verbal problem that can be solved using a pair of linear equations.  Solve your problem and write the solution in complete sentences.

Lesson #5
AIM:
How can we identify types of angles and triangles?

Students will be able to

1.
State definitions of types of angles and triangles classified by sides and by angles.

2.
Define ray, angle, and congruent angles.

3.
Name angles using three letters.

4.
Solve algebraic problems involving congruent angles.

Writing Exercise:
How are the names of the types of triangles related to the names of the types of angles they contain?

Lesson #6
AIM:
What are the different types of angle pairs formed when two or more lines intersect in a point?

Students will be able to

1.
Define adjacent angles, vertical angles, complementary angles, and supplementary angles.

2.
Solve numerical and algebraic problems involving angle pairs.

3.
Define perpendicular lines.

Writing Exercise:
Choose two angle pairs that were discussed in this lesson.  Describe the pairs and tell how they compare with each other.

Lesson #7
AIM:  How can we identify types of line segments in triangles?

Students will be able to

1.
Define altitude, median and angle bisector.


Teaching Suggestion:  State these definitions in conditional form.  i.e.  If a line segment is a median, then it is drawn from a vertex of a triangle to the midpoint of the opposite side. 

2.
Identify altitudes, medians, and angle bisectors of triangles in diagrams.

3.
Solve numerical and algebraic problems involving altitudes, medians and angle bisectors of triangles.

Writing Exercise#1:
What are the circumstances for an altitude to lie outside the triangle?

Writing Exercise#2:
Is it ever possible for one line segment to have the properties of a median, angle bisector and altitude?  If you think it can, describe the situation in which that can occur.  If you think that it cannot, give a logical argument that supports your point of view.

Lesson #8
AIM:  How can we prove triangles congruent? 

Students will be able to

1.
Define congruent polygons.

2.
Recall, state and apply the postulates SAS
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SSS for proving two triangles are congruent.

3.
Identify the postulate required to prove triangles congruent given diagrams marked with congruent parts.

4.
State in words the methods of proving triangles congruent.


e.g., If two triangles agree in three sides, then these triangles are congruent.

Writing Exercise #1: Exactly what do we mean when we say that two triangles are congruent?

Writing Exercise #2: How is writing a geometry proof similar to using a map to find the directions to a city in Montana?

Lesson #9
AIM:
What are the addition, subtraction, multiplication, division, substitution, transitive, partition and reflexive properties in congruent triangle proofs? 

Students will be able to

1. State, in words, the addition, subtraction, partition and reflexive properties.

2. State, in words, the multiplication, division, substitution and transitive properties.

3. Use the above properties in algebraic applications.

4. Use the above properties in geometric applications involving angles and line segments.

5. State the definition of the midpoint of a line segment and of an angle bisector.

6. Use midpoint and angle bisector definitions in simple geometric problems involving the multiplication and division properties.

7. Explain why the above properties are postulates.

Writing Exercise#1:
When, in our study of algebra, do we use the addition property?  How is its use in algebra similar to its use in a geometry proof?

Writing Exercise#2: Discuss whether or not the relationship “is a brother of” illustrates the transitive postulate.

Lesson #10
AIM:  How can we prove angle pairs congruent?

Students will be able to

1. State, and apply the theorem "If two angles form a linear pair, then these angles are supplementary."

2. State, and prove algebraically

2.1
If two angles are complementary to the same angle, then these angles are congruent.

2.2 If two angles are supplementary to the same angle, then these angles are congruent.

2.3 If two angles are right angles then these angles are congruent.

2.4 If two angles are vertical angles then these angles are congruent.

3. State, in words, why the statements above are theorems.

4. Apply these theorems in geometric proofs involving congruent triangles.

Writing Exercise#1:
Describe the relationship between the supplement and complement of an angle.

Writing Exercise#2: 
Explain under what circumstances right angles and vertical angles are formed.

Lesson #11
AIM:  How do we write congruent triangle proofs involving perpendicular lines and altitudes?

Students will be able to

1.
State the definitions of perpendicular lines, a perpendicular bisector, and an altitude of a triangle.

2.
Prove angles are congruent given that two lines are perpendicular.

3.
Prove angles are congruent given that a line segment is an altitude of a triangle.

4.
State and apply the theorem "If two angles are both congruent and supplementary, then these angles are right angles."

5.
State and apply the theorem "If two lines meet to form right angles, then the lines are perpendicular."

6.
Apply theorems involving perpendicular lines and altitudes in congruent triangle proofs.

Writing Exercise:
Explain the similarities and differences between an altitude and a perpendicular bisector.

Lesson #12
AIM:  How do we use congruent triangles to prove line segments


 or angles congruent?

Students will be able to

1.
State and apply the theorem "If two triangles are congruent, then their corresponding angles and line segments are congruent."

2.
Determine how to select the appropriate pair of triangles to be proved congruent.

3.
Indicate, next to the reasons in the proofs, which previous steps are used to reach particular conclusions.

4.
Explain how to determine which sides or angles are corresponding.

Writing Exercise:
Congruent triangles occur when there is a correspondence between the pairs of sides and the pairs of angles.  What is meant by 'correspondence?'

Lesson #13
AIM:  How can we use the properties of isosceles triangles?

Students will be able to

1.
Define an isosceles triangle and its parts.

2.
State the base angles theorem in conditional form, i.e. "If two sides of a triangle are congruent, then the angles opposite these sides are congruent."

3.
Apply the base angles theorem in algebraic problems and geometric proofs.

4.
Explain why equilateral triangles are equiangular and state the theorem.

Writing Exercise:
Consider the altitude drawn to the base of an isosceles triangle.  That altitude could also be called the median or it could be called the angle bisector.  Explain why this must be true.

Lesson #14
AIM:  How do we prove overlapping triangles congruent? 

Students will be able to

1.
State the methods of proving triangles congruent.

2.
Plan a proof involving overlapping triangles by

2.1
Deciding which pair of triangles to prove congruent

2.2
Outlining the triangles in different colors

2.3
Separating the triangles

2.4
Using previous techniques to decide which method of congruence is appropriate.

2.5
Identifying the overlapping parts

2.6
Deciding whether to use addition or subtraction with the reflexive postulate.

3.
Write proofs involving overlapping triangles.

4.
Indicate, next to the reasons in the proofs, which previous steps are used to reach particular conclusions.

Writing Exercise:
Describe the situation in which triangles overlap.  How does the overlap make the problem more complicated? What is common to all proofs involving overlapping triangles?

Lesson #15
AIM:  How do we use two pairs of congruent triangles in a geometric proof?

Students will be able to

1.
Plan a proof involving two pairs of congruent triangles by

1.1  Determining which pair of triangles to prove congruent first.

1.2  Using corresponding parts of congruent triangles together with other information to prove a second pair of triangles congruent.

1.3  Using corresponding parts of congruent triangles are congruent.

2.
Write a proof involving two pairs of congruent triangles.

3.
Indicate, next to the reasons in the proofs, which previous steps are used to reach particular conclusions.

Writing Exercise:
Describe a strategy that can be used to prove a pair of triangles congruent when only two pairs of corresponding parts can be proven congruent.

Lesson #16
AIM:  How can we prove lines perpendicular? 

Students will be able to

1.
Recall the definition of perpendicular lines.

2.
Recall, state, and apply in proofs "If two angles form linear pair, then the angles are supplementary."

3.
State, and apply in proofs "If two angles are both congruent and supplementary, then these angles are right angles."

4.
State, and apply in proofs "If two lines meet at right angles, then these lines are perpendicular."

Writing Exercise:
In class we discussed the conditions necessary for two lines to be perpendicular.  What conditions do you think are needed for a line to be perpendicular to a plane?

Lesson #17
AIM:  What are properties of parallel lines? 

Students will be able to

1.
Define parallel lines and transversal.

2.
State the parallel postulate.

3.
Define and identify pairs of alternate interior angles, corresponding angles and interior angles on the same side of the transversal.

4.
Apply the postulate in numerical and algebraic problems and geometric proofs "If two parallel lines are cut by a transversal, then the corresponding angles formed are congruent."

Writing Exercise:
Euclid's Fifth Postulate is also called the Parallel Postulate.  How is this postulate different from the Addition Postulate or Substitution Postulate?

Lesson #18
AIM:
What are additional properties of parallel lines?

Students will be able to

1.
Prove informally and apply in numerical and algebraic problems and geometric proofs

1.1
If two parallel lines are cut by a transversal, then alternate interior angles are congruent.

1.2
If two parallel lines are cut by a transversal, then the interior angles on the same side of the transversal are supplementary.

1.3
If two lines are parallel, then a line perpendicular to one of them is perpendicular to the other.

2.
State, in words, the properties of parallel lines.

Writing Exercise:
Explain what is wrong with the statement: "Alternate interior angles are congruent."

Lesson #19
AIM:
How can we show and prove lines are parallel?
Students will be able to

1. Define converse, inverse and contrapositive.

2.
Recall that a statement and its contrapositive are equivalent.

3.
Form the converse, inverse and contrapositive of the postulate “If two lines are parallel, then their corresponding angles are congruent.”

4.
Postulate and apply in numerical and algebraic problems: "If two lines are cut by a transversal forming congruent corresponding angles, then these lines are parallel.”

5.
Prove informally and apply in numerical, algebraic and geometric problems

5.1
If two lines are cut by a transversal forming congruent alternate interior angles, then these lines are parallel.

5.2
If two lines are cut by a transversal forming a pair of supplementary interior angles on the same side of the transversal, then these lines are parallel.

5.3
If two lines are perpendicular to the same line, then the two original lines are parallel to each other.

6.
Based upon given information, draw and justify conclusions about parallel lines and their angles.

7.
State, in words, the ways of proving lines parallel.

Writing Exercise#1:
Emily said that if a line is perpendicular to one of two parallel lines then it is going to be perpendicular to the other of the parallel lines.  Write a few sentences explaining whether or not you agree with her statement.

Writing Exercise#2:
Describe two situations in your own life in which you encounter parallel lines.  How could you guarantee the lines are parallel?

Lesson #20
AIM:
How can we find the measures of the interior angles of a triangle? 

Students will be able to

1.
State and prove informally the sum of the angles of a triangle theorem.

2.
Prove algebraically and state corollaries of the interior angles of a triangle.

3.
Apply these concepts to numerical and algebraic problems.

Writing Exercise:
We learned today that in plane geometry that the sum of the angles of a triangle is 180 degrees.  Consider drawing a triangle on a sphere; will the sum of the angles still equal 180 degrees?  Explain your thoughts.

Lesson #21
AIM:
How can we prove triangles congruent if they agree in two angles and a side opposite one of these angles?

Students will be able to

1.
Prove informally: "If two triangles agree in two angles and a side opposite one of these angles, then these triangles are congruent."

2.
Apply the SAA theorem in numerical problems and geometric proofs.

3.
State the ways of proving triangles congruent learned to date.

Writing Exercise:
Explain why SSA and AAA do not necessarily make two triangles congruent. What is the difference between ‘explain’ and ‘state’ in this context? Is it sufficient to use only one of these?

Lesson #22
AIM:
How can we apply the converse of the base angles theorem? 

Students will be able to

1.
State, and informally prove, using SAA, the converse of the base angles theorem.

2.
State, and informally prove, "If a triangle is equiangular, then it is equilateral."

3.
State, and apply in proofs "If two angles of a triangle are congruent, then the sides opposite these angles are congruent." 

4.
Apply the concepts of the converse, inverse and contrapositive.

Writing Exercise:
Explain why it is necessary for the two congruent angles to be in the same triangle in order for the sides opposite them to be congruent.

Lesson #23
AIM:
How do we prove right triangles congruent?

Students will be able to

1.
Define a right triangle and its parts.

2.
Prove, informally, the theorem: "If two right triangles agree in their hypotenuse and one leg, then these triangles are congruent."

3.
Apply the hypotenuse-leg theorem in Euclidean proofs.

Writing Exercise:
Explain why SSA only applies to right triangles.

Lesson #24
AIM:  How can we use indirect proofs in geometry?

Students will be able to

1.
State the steps used for indirect geometric proofs.

2.
Identify the statement to be negated and state its negation.

3.
Plan the method to arrive at the contradiction.

4.
Write an indirect proof.

Writing Exercise:
Explain the similarities and differences between direct and indirect proofs.

Lesson #25
AIM:  What are the inequality relationships in a triangle?
Students will be able to 

1. State and apply the postulate that the sum of the lengths of two sides of a triangle is always greater than the length of the third side of the triangle.

2. State and apply the theorem that an exterior angle of a triangle is always greater than either remote interior angle.

3. State and apply the relationship that “If two angles of a triangle are not congruent, then the sides opposite them are not congruent and the larger side is opposite the larger angle.”

4. State and apply the relationship that “If two angles of a triangle are not congruent, then the sides opposite them are not congruent and the larger side is opposite the larger angle.”

5. State and apply that in a triangle, the largest side is opposite the largest angle and its converse.

6. Apply the converse of the Pythagorean Theorem to determine if a triangle is a right, obtuse or acute triangle.

Writing Exercise:
Explain why the sum of the lengths of two sides of a triangle cannot be less than or equal to the length of the third side.

Lesson #26
AIM:  What are the properties of a parallelogram?

Students will be able to

1.
Define parallelogram.

2.
State and prove the theorem "A diagonal divides a parallelogram into two congruent 

3.
Prove the theorems

3.1
If a quadrilateral is a parallelogram, then its opposite sides are congruent.

3.2
If a quadrilateral is a parallelogram, then its opposite angles are congruent.

3.3
If a quadrilateral is a parallelogram, then its consecutive angles are supplementary.

3.4
If a quadrilateral is a parallelogram, then its diagonals bisect each other.

4.
Apply the properties of a parallelogram in numerical and algebraic problems.

Writing Exercise:
Explain why the diagonal of a parallelogram does not bisect the opposite angles. 

Lesson #27
AIM:  How do we write a Euclidean proof to prove that a quadrilateral is a parallelogram?

Students will be able to

1. Use the definition of a parallelogram to prove that a quadrilateral is a parallelogram.

2. Tell if the given information is enough to prove that a quadrilateral is a parallelogram.

3. Prove that a quadrilateral is a parallelogram by proving that

3.1 Both pairs of opposite sides are congruent.

3.2 One pair of opposite sides is congruent and parallel.

3.3 The diagonals bisect each other.

3.4 Both pairs of opposite angles are congruent.

3.5 Both pairs of opposites sides are parallel.

Writing Exercise: 
Give an example of a property of a parallelogram that is not enough to prove that a quadrilateral is a parallelogram.  

NOTE: Lesson #28 is to prepare the students for doing coordinate geometry proofs.

Lesson # 28
AIM:  How do we use the distance, midpoint, and slope formulas 

in simple coordinate geometry proofs?

Students will be able to

1. State the distance formula.

2. Use the distance formula to draw conclusions about the relative lengths of segments.

3. State the midpoint formula.

4. Apply in the midpoint formula in simple applications, such as finding the coordinates of one endpoint of a median of a triangle. 

5. State the slope formula.

6. Use the slope formula to determine whether lines are parallel, perpendicular, or neither.

Writing Exercise: 
Is it possible for two different line segments to have the same midpoint and the same slope?  Explain!

Lesson # 29
AIM:
How do we graph a quadratic equation (parabola) in two variables on a set of coordinate axes?

Students will be able to

1. Graph a quadratic equation (parabola) using a table.

2. Graph a quadratic equation (parabola) using a graphing calculator.

3. Explain that the graph of the parabola represents the solution set of the quadratic equation, y = ax2+bx+c.

4. Identify the key elements of the parabola including the axis of symmetry, turning point, intercepts and whether it opens up or down.

5. Write the equation of the axis of symmetry of the parabola.

6. Find the coordinates of the turning point of the parabola.

Writing Exercise:
Your teacher asks you to graph a parabola and a line on the same set of axes.  

1. What differences are there in graphing a parabola and a line?

2. What is the algebraic significance of the point of intersection?

Lesson # 30
AIM:  How do we prove that a quadrilateral is a parallelogram using coordinate geometry?

Students will be able to 

1. Use the distance, midpoint and slope formulas to prove a quadrilateral is a parallelogram by showing that

1.1 Both pairs of opposite sides are parallel.

1.2 Both pairs of opposite sides are congruent.

1.3 One pair of opposite sides is congruent and parallel.

1.4 The diagonals bisect each other.

2. Write and justify appropriate conclusions about a quadrilateral based on the application of the distance, midpoint and slope formulas.

Writing Exercise: 
In parallelogram HELP the coordinates of three of its vertices are H(0,0), E(a, 0), P(c, b). Explain how you would find the coordinates of vertex L.

Lesson # 31: AIM: What are the properties of a rectangle, rhombus and square?

Students will be able to

1.
Define rectangle, rhombus and square.

2.
Prove, state, and apply, in numerical and algebraic examples

2.1
If a quadrilateral is a rectangle, then it is a parallelogram.

2.2
If a quadrilateral is a rectangle, then it is equiangular.

2.3 
If a quadrilateral is a rectangle, then its diagonals are congruent.

2.4
If a quadrilateral is a rhombus, then it is a parallelogram.

2.5
If a quadrilateral is a rhombus, then it is equilateral.

2.6
If a quadrilateral is a rhombus, then its diagonals are perpendicular to each other.

2.7
If a quadrilateral is a rhombus, then its diagonals bisect the opposite angles.

2.8 If a quadrilateral is a rhombus, then its diagonals form four congruent triangles.

2.9 If a quadrilateral is a square, then it is an equilateral rectangle.

2.10 If a quadrilateral is a square, then it is an equiangular rhombus.

3.
State the properties of a rectangle, rhombus and square.

4. State and apply the properties of a rectangle, rhombus and square in numerical and algebraic problems.

5. Organize the family of parallelograms using Venn Diagrams.

Writing Exercise#1:
A kite is a different type of quadrilateral.  It is defined as a quadrilateral that has two pairs of congruent adjacent sides.  How does this definition compare to that of the parallelogram?  Given this definition for a kite, could any of the quadrilaterals that we have studied be called kites?  Explain.

Writing Exercise#2
Rosalie said a rhombus and rectangle are both parallelograms.  Discuss what you think she could have meant by that statement.

Lesson # 32
AIM:
How do we write coordinate geometry proofs involving rectangles, rhombuses and squares?

The students will be able to 

1. State the formulas for distance, midpoint, and slope of a line.

2. Prove, given the coordinates of the vertices of a quadrilateral, that 

2.1  A given quadrilateral is a rectangle. 

2.2  A given quadrilateral is a rhombus.

2.3  A given quadrilateral is a square.

Writing Exercise#1
The volunteers at a Habitat for Humanity construction site used two 20-foot pieces of rope as the diagonals of a rectangle. Describe possible dimensions of the rectangle that they can form.

Writing Exercise#2:  Discuss: "Every square is a rectangle but not every rectangle is a square."

Lesson #33
AIM:  What are the properties of a trapezoid?

Students will be able to

1.
Define trapezoid and isosceles trapezoid.

2.
State, prove, and apply in numerical and algebraic problems

2.1
If a quadrilateral is an isosceles trapezoid, then its diagonals are congruent.

2.2
If a quadrilateral is an isosceles trapezoid, then its base angles are congruent.

3. 
Write Euclidean and coordinate geometry proofs using trapezoids.

Writing Exercise:
If we know HOPE is an isosceles trapezoid and diagonal OE is drawn, explain whether or not it is possible for diagonal OE to bisect the angles that it connects.

Lesson #34
AIM:  How can we do transformations involving line reflections, point reflections, translations and dilations?  

Students will be able to

1. Explain what is meant by a transformation.

2. Explain what is meant by a line reflection and a point reflection.

3. Find the coordinates of a point under a line reflection in the x-axis, y-axis, and y=x.

4. Test for symmetry in the coordinate plane.

5. Find the coordinates of a point under a point reflection through the origin.

6. Explain what is meant by a translation and a dilation.

7. Find the coordinates of a point under a translation and a dilation.

8. Identify the constant (positive) of a dilation given a point and its image.

9. Graph the image of a plane figure under a given transformation.

Writing Exercise#1:
Explain how a translation differs from a reflection.

Writing Exercise#2:
Explain the relationship between a figure and its image under a dilation.

Lesson #35
AIM:  How do we simplify, multiply and divide radicals?

Students will be able to

1. Simplify radicals with a numerical index of 2 or 3.

2. Simplify radicals involving literal radicands. 

3. Explain the procedure for simplifying radical expressions.

4. Explain what must be true for a radical to be in simplest form. 

5. Multiply radical expressions.

6. Divide radical expressions.

7. Express the products and quotients of radicals in simplest form.

Writing Exercise:  
Explain why x6 can be a perfect square monomial and a perfect cube monomial.  Give another example of an expression that is both a perfect square monomial and a perfect cube monomial.

Lesson #36
AIM:
How do we add and subtract radicals?

Students will be able to

1. Explain what is meant by like radicals.

2. Add and subtract like radicals.

3. Add and subtract unlike radicals.

4. Explain how to combine radicals.

5. Compare the definition of like algebraic terms to like radicals. 

Writing Exercise:  
Compare operations with radicals to operations with monomials.  In what ways are they the same and in what ways are they different?

Lesson #37
AIM:  What are ratios and proportions?

Students will be able to

1.
Define ratio, proportion, means, extremes, mean proportional, constant of proportionality, alternation and inversion.

2.
State and apply the theorem "In a proportion, the product of the means equals the product of the extremes."

3.
Determine if a proportion is valid.

4.
Find the missing term of a proportion.

5.
Find the mean proportional between two values.

6.
Arrange four elements to form a valid proportion.

7.
Form equivalent proportions using addition.

Writing Exercise:
You want to double a recipe.  Explain how ratio and proportion are involved.

Lesson #38
AIM:
What are the methods used to prove triangles similar?

Students will be able to

1.
Define similar triangles.

2.
Determine corresponding sides in similar triangles.

3.
State and apply the theorem "If two triangles agree in two pairs of angles, then these triangles are similar."

4.
State and prove informally 

4.1 "If a line is a parallel to one side of a triangle and intersects the other two sides, then this line cuts off a triangle similar to the original triangle."

4.2 "If a line is parallel to one side of a triangle and intersects the other two sides, the line divides the segments proportionally."

4.3 "If a line segment joins the midpoints of two sides of a triangle, then it is parallel to the third side and has length equal to one-half the length of the third side."

5.
Apply the method of proving triangles similar in Euclidean proofs.

6.
Explain the difference between similarity and congruence.

Writing Exercise#1:
Brian said, "If all congruent triangles are similar, then all similar triangles are congruent."  Is this true?  Explain your answer.

Writing Exercise#2:
Describe the image you get when you enlarge the picture of a triangle 150% on a copying machine.

Lesson #39
AIM:  How can we prove proportions involving line segments?

Students will be able to

1.
State and apply in Euclidean proofs "If two triangles are similar, then their corresponding angles are congruent and their corresponding sides are in proportion."

2.
Identify the triangles to prove similar from a given proportion.

3.
Write a proportion involving the corresponding sides of similar triangles.

4.
Solve numerical and algebraic problems involving proportions in similar triangles.

5.
Identify special right triangles.

6.
Write proofs involving line segments that are in proportion.

7.
Write proofs involving line segments that have a mean proportional.

Writing Exercise#1:
Using a 3-4-5 right triangle and a 5-12-13 right triangle, John sets up the proportion 3:4=5:12.  Show that the proportion is incorrect.  Explain what John might have been thinking when he wrote the proportion.  

Writing Exercise#2:
Explain why all isosceles right triangles are similar.

Lesson #40
AIM:  How can we prove that products of line segments are equal?

Students will be able to

1.
Form a proportion from a given product of line segments.

2.
Identify the triangles to be proved similar.

3.
Prove triangles similar and line segments in proportion.

4.
Apply the theorem "In a proportion, the product of the means equals the product of the extremes" to prove products of length of line segments equal.

Writing Exercise:
In algebra, you learned cross multiplication.  How does that relate to today's aim?

Notes for Lesson #41 & #42: The lesson that discusses the ‘right triangle-altitude theorem’ (a.k.a. ‘the BIG Theorem’) has been separated into two lessons.  The first lesson, #41, asks the teacher to focus on the existence of the geometric mean as it manifests itself in the relationships formed when the altitude is drawn to the hypotenuse of a right triangle.  In the second lesson, #42, the formal language used in the right triangle-altitude theorem (‘leg as the projection’ and the ‘altitude as the mean proportional’) will be introduced to the students.

Lesson #41
Aim:  What is the Geometric Means property?

Students will be able to

1. Construct the altitude to the hypotenuse in a right triangle.

2. Identify the pairs of similar triangles.

3. For each pair of similar triangles, write the ratios of the corresponding sides.

4. Write proportions that include common sides.

5. Identify and define the geometric mean.

6. State the Geometric Means theorem: “If in two triangles a proportion is created with a common side such that a:b as b:c then b2 = a*c.”

Writing Exercise: 
Your lesson in class today introduced you to the ‘geometric mean.’  Use the Internet or your textbook to find out the meaning of an ‘arithmetic mean.’  Describe the difference between the arithmetic and geometric mean.

Lesson #42
Aim:  What is the right-triangle altitude theorem?

Students will be able to 

1. State the means-extremes property.

2. Use the means-extremes property to find the lengths of sides of similar triangles within a right triangle.

3.
Define the term projection.

4.
State the right-triangle altitude theorem


4.1  Each leg of a right triangle is the mean proportional between its projection on the hypotenuse and the whole hypotenuse.


4.2  The altitude drawn to the hypotenuse of a right triangle is the mean proportional between the segments of the hypotenuse.

5.    Solve problems related to similar triangles within a right triangle.

Writing Exercise:  Ruby says “The product of the measures of the legs of a right triangle is equal to the product of the measures of the hypotenuse and the altitude to the hypotenuse.”  Prove or explain whether or not this statement is true.

Lesson #43
AIM:  What are the trigonometric ratios?

Students will be able to

1. Recall and write the definition of sine, cosine and tangent of an angle.

2. Use the scientific/graphing calculator to find functions of various angles.

3. Use the scientific/graphing calculator to find the measure of an angle given its sine, cosine or tangent.

4. Explain how to determine which function to use when solving a triangle problem.

5. Solve a simple triangle problem suing sine, cosine and tangent.

6. Solve verbal trigonometry problems involving angle of elevation and angle of depression.

7. Use given information in a 30-60-90 and 45-45-90 triangle to find unknown sides and angles in the given triangle.

Writing Exercise#1:
Explain the similarities and differences among the sine, cosine and tangent ratios.

Writing Exercise#2:
Explain how you would determine whether to use the Pythagorean Theorem or a trigonometric ratio to solve a triangle problem.

Lesson #44
AIM:
What are the parts of a circle?

Students will be able to

1.
Define circle, radius, diameter, center, chord, secant, tangent, central angle, arc, semicircle, minor arc, major arc, congruent arcs and congruent circles.

2.
State and apply the postulate "In the same or congruent circles all radii are congruent."

3.
State and apply the postulate "The measure of a central angle is equal to the measure of its intercepted arc."

4.
Explain the difference between arc degrees and arc length.

5.
Solve numerical and algebraic problems involving diagonals and radii, major and minor arcs, and central angles.

6. 
Apply the above definitions to Euclidean proofs.

Writing Exercise:
Which do you think is a better illustration of a circle-a round pizza or a bicycle tire?  Explain the reasons for your choice.

Lesson #45
AIM:
How do we prove arcs congruent?

Students will be able to

1.
State and apply the following

1.1
The measure of a central angle is equal  to the measure of intercepted arc.

1.2
In the same or in congruent circles, if two central angles are congruent, then the arcs they intercept are congruent.

1.3
In the same or in congruent circles, if two arcs are congruent, then their central angles are congruent.

1.4
In the same or in congruent circles, if two chords are congruent, then their arcs are congruent.

1.5
The diameter of a circle divides the circle into two congruent arcs.

2.
Apply all of the above to numerical and algebraic problems, and to Euclidean proofs.

Writing Exercise:
Describe a circle. Tell how the arcs are named and how the measures of the arcs are found.

Lesson #46
AIM:  How do we prove chords congruent?

Students will be able to

1.
State and apply the following

1.1
In the same or in congruent circles, if two central angles are congruent, then the chords they intercept are congruent.

1.2
In the same or in congruent circles, if two arcs are congruent, then their chords are congruent.

1.3
In the same or in congruent circles, if two chords are equally distant from the center, then they are congruent.

2. 
Apply the above to numerical and algebraic problems, and to Euclidean proofs.

Writing Exercise:
Describe the difference between arc length and arc measure.

Lesson #47
AIM:
What relationships exist if a diameter is perpendicular to a chord?

Students will be able to

1.
State and apply the theorem "If a diameter is perpendicular to a chord, then it bisects the chord and its major and minor arcs."

2.
Apply the above to numerical and algebraic problems, and to Euclidean proofs.

Writing Exercise:
Paul says that, "If a line through the center of a circle bisects a chord, it is also perpendicular to it."  Harry says that this isn't necessarily true.  Whom do you agree with, and why?

Lesson #48
AIM:  How do we measure an inscribed angle?
Students will be able to

1.
Define an inscribed angle.

2.
State and apply the theorem "The measure of an inscribed angle is equal to one-half the measure of its intercepted arc."

3.
State and apply the theorems

3.1
In the same or in congruent circles, if two inscribed angles intercept the same arc or congruent arcs, then the angles are congruent.

3.2
An angle inscribed in a semi-circle is a right angle.

3.3
If a quadrilateral is inscribed in a circle, then its opposite angles are supplementary.

3.4
In a circle, parallel chords intercept congruent arcs between them.

4. 
Apply the above to algebraic and numerical exercises, and to Euclidean proofs.

Writing Exercise:
Explain why it is possible to circumscribe a circle about a quadrilateral only if the opposite angles are supplementary.

Lesson #49
AIM:  What relationships exist when tangents to a circle are drawn?

Students will be able to

1.
Define a tangent to a circle.

2.
State the postulate "At a given point on a circle, there is one and only one tangent to the circle."

3.
State and apply the theorems

3.1
If a line is tangent to a circle, then it is perpendicular to the radius drawn to the point of contact.

3.2
If a line is perpendicular to a radius at its outer endpoint, then it is a tangent to the circle.

4.
State and apply the theorem "If two tangents are drawn to a circle from the same external point, then these tangents are congruent."

5.
Apply the above theorems to numerical and algebraic problems and to Euclidean proofs.

Writing Exercise:
A total eclipse of the sun occurs when the Moon is positioned between the Sun and the Earth.  The Moon casts a shadow on the surface of the Earth.  Draw a diagram that illustrates this situation and show by drawing tangent lines how this occurs.  Explain why the solar eclipse is only visible in certain areas of the Earth surface.

Lesson #50
AIM:  How do we measure an angle formed by a tangent and a chord?

Students will be able to

1.
State and apply the theorem "The measure of an angle formed by a tangent and a chord equals one-half the measure of its intercepted arc."

2. 
Identify the intercepted arcs.

3.
Apply the above to numerical and algebraic problems and numerical exercises, and to Euclidean proofs.

Writing Exercise:
There are two angles drawn in a circle. A tangent and a chord form one angle.  The other angle is an inscribed angle.  If both angles intercept the same arc, explain the relationship between them.

Lesson #51
AIM:  How do we measure angles formed by two tangents, a tangent and a secant, or two secants to a circle?
Students will be able to

1.
State, and apply the theorem "The measure of an angle formed by two tangents, by a tangent and a secant, or by two secants equals one-half the difference of the measure of their intercepted arcs."

2. 
Identify the intercepted arcs for each angle.

3.
Apply the above theorem to numerical and algebraic problems and to Euclidean proofs.

Writing Exercise:
A secant is a line that intersects a circle in two points.  Does a secant always contain a chord of a circle?  Explain.

Lesson #52
AIM:
How do we measure angles formed by two chords intersecting within a circle? 

Students will be able to

1.
State and prove the theorem "The measure of an angle formed by two chords intersecting inside a circle equals one-half the sum of the measures of its intercepted arcs."

2.
Apply the above theorem to numerical and algebraic problems and to Euclidean proofs.

Writing Exercise:
Diane says, "In a circle, if a diameter and a chord intersect, they are perpendicular to each other."  Is she correct?  Justify your answer.

Lesson #53
AIM:  How do we apply angle measurement theorems to circle problems? 

Students will be able to

1.
Apply angle measurement theorems to numerical and algebraic problems.

2.
Identify and state the angle measure theorem(s) to be used.

3. 
Apply angle measurement theorems to Euclidean proofs involving circles. 

Writing Exercise:
Explain why an angle inscribed in a semicircle must be a right angle.

Lesson #54
AIM:  How do we apply angle measurement theorems to more complex circle problems?

Students will be able to

1.
Apply angle measurement theorems to complex numerical and algebraic problems.

2.
Identify and state the angle measurement theorem(s) to be used.

3.
Apply angle measurement theorems to Euclidean proofs involving circles.

Writing Exercise:
How do we find the measure of angles that do not have direct formulas?  Describe the other techniques that can be used.

Lesson # 55
Aim:  How do we use similar triangles to find the measure of segments of chords intersecting in a circle?

Students will be able to 

1. Use similar triangles to determine the relationship among the segments of intersecting chords.

2. State and prove the theorem “If two chords intersect within a circle, the product of the measures of the segments of one chord equals the product of the measures of the segments of the other chord.”

3. Apply the theorem to numerical and algebraic problems.

Writing Exercise:
In a circle whose radius is 6, a diameter is drawn perpendicular to a chord whose length is 8.  Explain how to find the distance of the chord to the center of the circle.  (Remember: Distance is measured along a perpendicular!)

Lesson # 56
Aim:
How do we use similar triangles to find the measure of line segments formed by a tangent and secant to circle?

Students will be able to

1. Use similar triangles to prove the theorem: “If a tangent and a secant are drawn to a circle from the same external point, then length of the tangent is the mean proportional between the lengths of the secant and its external segment.”

2. Apply the above theorem to numerical and algebraic problems.

Writing Exercise:
Write a plan to solve this problem.  In a circle, diameter AB is extended through B to an external point P. A tangent segment, PC, is drawn from P to a point, C, on the circle’s circumference.  If BP=4 and PC=6, find the length of diameter AB.

Lesson #57
Aim:
How do we find the measures of secants and their external segments drawn to a circle?

Students will be able to

1. Use similar triangles to prove the theorem: “If two secants are drawn to a circle from the same external point then the product of the lengths of one secant and its external segment is equal to the product of the lengths of the other secant and its external segment.”

2. Apply the above theorem to numerical and algebraic problems.

Writing Exercise:
Compare the proof for the tangent-secant theorem to the proof for the secant-secant theorem.

Lesson #58 
Aim:
How do we apply segment measurement relationships to problems involving circles?

Students will be able to

1. Apply theorems involving segment relationships of a circle by 

1.1 Identifying the relevant theorem.

1.2
Writing an appropriate equation.

1.3
Using the computed value to find other missing segment measures.

2. Apply segment measurement theorems in Euclidean proofs.

Writing Exercise:
Two tangents are drawn to a circle from the same external point.  Explore the relationship between the measure of the angle formed by these tangents and the measure of its minor intercepted arc.

Lesson #59
AIM:  What do we mean by probability and how can we apply probability to problems? 

Students will be able to

1. Explain the meaning of the probability of an event if it is

1.1  Equal to 0.

1.2  Equal to 1.

1.3  Equal to a fraction between 0 and 1.

2. Recall and apply the fundamental probability formula P(E) = 
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3. Apply the definition of probability to determine the probability of an outcome.

4. State that the sum of the probabilities in a given experiment is always 1 and determine the probability of "not A."


5. Apply the counting principle to determine the total size of the sample space.

6. Employ the counting principle and tree diagrams to find probabilities of compound events connected by "and."

7. Define and apply the rule of compound probabilities using the connective “or."

8. Apply problem-solving techniques to problems involving replacement and non-replacement of objects.

Writing Exercise:  
Explain how P(A and B) differs from P(A or B)

Lesson #60
AIM:
What do we mean by permutations and combinations?

Students will be able to

1. Recall the definitions of factorial, permutation and combination.

2. Define factorial (!) to calculate the number of arrangements of n things taken n at a time.

3. Apply the meaning of factorial to arithmetic examples.

4. Solve problems involving permutations of n things taken n at a time (i.e., nPn = n! ).

5. Employ the notation nPr in solving problems involving n things taken r at a time.

6. Solve probability problems involving permutations and combinations.

7. State the formula for the combination of n objects taken r at a time.

8. Relate the combination formula to the permutation formula.

9. Explain the circumstances under which a permutation should be used or under which a combination should be used.

Writing Exercise:  Explain the difference between a permutation and a combination.

Extra time at the end of this semester should be used for review.  In particular, review 

Histograms, Stem-Leaf Plots and Binary Systems.
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