Intermediate Level Learning Targets


Learning Target #1: Develop proficiency in analyzing, graphing and solving linear equations and inequalities.

COMPONENTS
Vocabulary: Absolute value, addition property of equality, best-fit line, compound inequality, coordinate system, division property of equality, domain, equation, expression, formula, function, identity property, independent variable, inverse property, linear equation, linear function, multiplication property of equality, open sentence, ordered pair, origin, parallel lines, perpendicular lines, point-slope form, quadrants, range, relation, scatter plot, slope, slope-intercept form, subtraction property of equality, symmetric property of equality, variable, vertical line test, x-axis, x-intercept, y-axis, y-intercept

	Standards:

B.12.3 Perform and explain operations on real numbers (add, subtract, multiply, divide, raise to a power, extract a root, take opposites and reciprocals, determine absolute value)

C.12.4 Use the two-dimensional rectangular coordinate system and algebraic procedures to describe and characterize geometric properties and relationships such as slope, intercepts, parallelism, and perpendicularity

F.12.1 Analyze and generalize patterns of change (e.g., direct and inverse variation) and numerical sequences, and then represent them with algebraic expressions and equations 

F.12.2 Use mathematical functions (e.g., linear, exponential, quadratic, power) in a variety of ways, including 

· recognizing that a variety of mathematical and real-world phenomena can be modeled by the same type of function 

· translating different forms of representing them (e.g., tables, graphs, functional notation, formulas) 

· describing the relationships among variable quantities in a problem 

· using appropriate technology to interpret properties of their graphical representations (e.g., intercepts, slopes, rates of change, changes in rates of change, maximum, minimum) 

F.12.3 Solve linear and quadratic equations, linear inequalities, and systems of linear equations and inequalities 

· numerically 

· graphically, including use of appropriate technology 

· symbolically, including use of the quadratic formula 

F.12.4 Model and solve a variety of mathematical and real-world problems by using algebraic expressions, equations, and inequalities 
	Assessable Specifications: 

1.1 Students will be able to model real-world data using scatter plots and estimate a line of best fit.

1.2 Students will be able to graph inequalities on the coordinate plane.

1.3 Students will be able to translate verbal expressions and sentences into algebraic expressions and equations and solve them.

1.4 Students will be able to solve formulas for a specific variable.

1.5 Students will be able to solve equations in one variable including those involving absolute value.

1.6 Students will be able to solve simple and compound inequalities, including those involving absolute value, and graph the solution sets.

1.7 Students will be able to write an equation of a line using slope and/or points.

1.8 Students will be able to write the equation of a line that is parallel or perpendicular to the graph of a given equation.
	Thinking Levels

3/4

2
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3

3

3

3

3


	Instructional Time




Learning Target #2: Develop proficiency with function operations and their inverses.

COMPONENTS
Vocabulary: addition, composite, domain, function, inverse, range, relation, subtraction, multiplication and division
	Standards:

F.12.1 Analyze and generalize patterns of change (e.g., direct and inverse variation) and numerical sequences, and then represent them with algebraic expressions and equations 

F.12.2 Use mathematical functions (e.g., linear, exponential, quadratic, power) in a variety of ways, including 

· recognizing that a variety of mathematical and real-world phenomena can be modeled by the same type of function 

· translating different forms of representing them (e.g., tables, graphs, functional notation, formulas) 

· describing the relationships among variable quantities in a problem 

· using appropriate technology to interpret properties of their graphical representations (e.g., intercepts, slopes, rates of change, changes in rates of change, maximum, minimum) 

F.12.3 Solve linear and quadratic equations, linear inequalities, and systems of linear equations and inequalities 

· numerically 

· graphically, including use of appropriate technology 

· symbolically, including use of the quadratic formula 


	Assessable Specifications: 

2.1 Students will be able to identify different types of relations and functions.

2.2 Students will be able to graph a relation, state its domain and range and determine if it is a function.
2.3 Students will be able to combine functions by addition, subtraction, multiplication and division.
2.4 Students will be able to determine the composition of two functions, including any necessary restrictions on the domain.
2.5 Students will be able to describe the conditions under which an inverse relation is a function.
2.6 Students will be able to determine and graph the inverse relation of a function.
	Thinking Levels

3

3

3

3


	Instructional Time




Learning Target #3: Develop proficiency with matrices and linear systems of equations and inequalities.

COMPONENTS
Vocabulary: column, Cramer’s Rule, determinant, dimensions, elimination method, inconsistent system, independent system, intersection, linear programming, row operations, scalar, square matrix, substitution method, system of equations, system of inequalities, unbounded
	Standards:

F.12.1 Analyze and generalize patterns of change (e.g., direct and inverse variation) and numerical sequences, and then represent them with algebraic expressions and equations 

F.12.2 Use mathematical functions (e.g., linear, exponential, quadratic, power) in a variety of ways, including 

· recognizing that a variety of mathematical and real-world phenomena can be modeled by the same type of function 

· translating different forms of representing them (e.g., tables, graphs, functional notation, formulas) 

· describing the relationships among variable quantities in a problem 

· using appropriate technology to interpret properties of their graphical representations (e.g., intercepts, slopes, rates of change, changes in rates of change, maximum, minimum) 

F.12.3 Solve linear and quadratic equations, linear inequalities, and systems of linear equations and inequalities 

· numerically 

· graphically, including use of appropriate technology 

· symbolically, including use of the quadratic formula 
	Assessable Specifications: 

3.1 Students will be able to perform operations with matrices.

3.2 Students will be able to solve systems of equations and inequalities using various methods including Cramer’s Rule.

3.3 Students will be able to solve problems involving maximum and minimum values by using linear programming.

3.4 Students will be able to evaluate the determinant of a 2X2 and 3X3 matrix.

3.5 Students will be able to write the identity matrix for any square matrix and find the inverse of a 2X2 matrix.

	Thinking Levels
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	Instructional Time




Learning Target #4: Develop proficiency to simplify and/or factor polynomials and radical expressions.
COMPONENTS
Vocabulary: Binomial, coefficient, complex conjugates, complex number, conjugate, constant, degree, factors, FOIL method, imaginary unit, like terms, monomial, Nth term, polynomial, power, radical equations, rational exponent, rationalizing the denominator, scientific notation, simplify, square root, synthetic division, term, trinomial

	Standards:

B.12.2 Compare real numbers using

· order relations (>,<) and transitivity 

· ordinal scales including logarithmic (e.g., Richter, pH rating) 

· arithmetic differences 

· ratios, proportions, percents, rates of change 

B.12.3 Perform and explain operations on real numbers (add, subtract, multiply, divide, raise to a power, extract a root, take opposites and reciprocals, determine absolute value)

B.12.4 In problem-solving situations involving the application of different number systems (natural, integers, rational, real) select and use appropriate

· computational procedures 

· properties (e.g., commutativity, associativity, inverses) 

· modes of representation (e.g., rationals as repeating decimals, indicated roots as fractional exponents) 

F.12.2 Use mathematical functions (e.g., linear, exponential, quadratic, power) in a variety of ways, including 

· recognizing that a variety of mathematical and real-world phenomena can be modeled by the same type of function 

· translating different forms of representing them (e.g., tables, graphs, functional notation, formulas) 

· describing the relationships among variable quantities in a problem 

· using appropriate technology to interpret properties of their graphical representations (e.g., intercepts, slopes, rates of change, changes in rates of change, maximum, minimum) 

F.12.3 Solve linear and quadratic equations, linear inequalities, and systems of linear equations and inequalities 

· numerically 

· graphically, including use of appropriate technology 

· symbolically, including use of the quadratic formula 


	Assessable Specifications: 

4.1 Students will be able to multiply and divide monomials and expressions written in scientific notation.

4.2 Students will be able to simplify expressions containing polynomials.

4.3 Students will be able to add, subtract, multiply and divide polynomials.

4.4 Students will be able to factor polynomials.

4.5 Students will be able to add, subtract, multiply, divide and simplify radical expressions and rationalize the denominator of a fraction containing a radical expression.

4.6 Students will be able to simplify square roots containing negative radicands, add, subtract and multiply complex numbers and simplify rational expressions containing complex numbers in the denominator.
	Thinking Levels
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	Instructional Time




Learning Target #5: Develop proficiency with radical and rational expressions, equations and inequalities.
COMPONENTS
Vocabulary: direct variation, expression, inverse variation, joint variation, least common denominator, radicals, rational expression, rational inequality, rational numbers, rationalizing the denominator, simplify

	Standards:

B.12.4 In problem-solving situations involving the application of different number systems (natural, integers, rational, real) select and use appropriate

· computational procedures 

· properties (e.g., commutativity, associativity, inverses) 

· modes of representation (e.g., rationals as repeating decimals, indicated roots as fractional exponents) 

F.12.1 Analyze and generalize patterns of change (e.g., direct and inverse variation) and numerical sequences, and then represent them with algebraic expressions and equations 

F.12.2 Use mathematical functions (e.g., linear, exponential, quadratic, power) in a variety of ways, including 

· recognizing that a variety of mathematical and real-world phenomena can be modeled by the same type of function 

· translating different forms of representing them (e.g., tables, graphs, functional notation, formulas) 

· describing the relationships among variable quantities in a problem 

· using appropriate technology to interpret properties of their graphical representations (e.g., intercepts, slopes, rates of change, changes in rates of change, maximum, minimum) 
	Assessable Specifications: 

5.1 Students will be able to simplify expressions containing rational exponents and radicals.

5.2 Students will be able to solve equations using radicals and rational exponents.

5.3 Students will be able to add, subtract, multiply and divide rational expressions.

5.4 Students will be able to find the least common denominator of two or more algebraic expressions.

5.5 Students will be able to solve problems involving direct, inverse and joint variation. 

5.6 Students will be able to simplify rational expressions and complex fractions.

5.7 Students will be able to solve rational equations and inequalities.
	Thinking Levels
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	Instructional Time




Learning Target #6: Develop proficiency with quadratic equations and inequalities.

COMPONENTS
Vocabulary: axis of symmetry, boundary, completing the square, constant term, discriminant, factoring, parabola, quadratic equation, quadratic term, roots, zero

	Standards:

B.12.3 Perform and explain operations on real numbers (add, subtract, multiply, divide, raise to a power, extract a root, take opposites and reciprocals, determine absolute value)

B.12.4 In problem-solving situations involving the application of different number systems (natural, integers, rational, real) select and use appropriate
F.12.2 Use mathematical functions (e.g., linear, exponential, quadratic, power) in a variety of ways, including 

· recognizing that a variety of mathematical and real-world phenomena can be modeled by the same type of function 

· translating different forms of representing them (e.g., tables, graphs, functional notation, formulas) 

· describing the relationships among variable quantities in a problem 

· using appropriate technology to interpret properties of their graphical representations (e.g., intercepts, slopes, rates of change, changes in rates of change, maximum, minimum) 

F.12.3 Solve linear and quadratic equations, linear inequalities, and systems of linear equations and inequalities 

· numerically 

· graphically, including use of appropriate technology 

· symbolically, including use of the quadratic formula 

F.12.4 Model and solve a variety of mathematical and real-world problems by using algebraic expressions, equations, and inequalities 


	Assessable Specifications: 

6.1 Students will be able to write a quadratic equation given two roots in either standard or vertex form.

6.2 Students will be able to write the equation of a quadratic function given points on a graph.

6.3 Students will be able to solve quadratic inequalities graphically or algebraically.

6.4 Students will be able to identify quadratic, linear and constant term in a function.

6.5 Students will be able to graph and solve a quadratic function finding the vertex and its axis of symmetry.

6.6 Students will be able to write a quadratic equation from a real-world problem.

6.7 Students will be able to describe the nature of the roots (real, imaginary, rational, irrational) of the quadratic equation by finding the value of the discriminant.

6.8 Students will be able to solve quadratic equations that have complex solutions.

6.9 Students will be able to name the vertex, axis of symmetry, direction of the opening and graph of a quadratic equation if the equation is in the form:      y=a(x-h)2+k.
	Thinking Levels
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Learning Target #7: Develop proficiency with coordinate geometry, parabolas and circles.
COMPONENTS
Vocabulary: asymptotes, center, circle, concentric, directrix, distance formula, ellipse, foci, hyperbola, major axis, midpoint formula, minor axis, parabola, radius, tangent, vertex

	Standards:

C.12.1 Identify, describe, and analyze properties of figures, relationships among figures, and relationships among their parts by

· constructing physical models 

· drawing precisely with paper-and-pencil, hand calculators, and computer software 

· using appropriate transformations (e.g., translations, rotations, reflections, enlargements) 

· using reason and logic 

D.12.3 Determine measurements indirectly, using 

· estimation 

· proportional reasoning, including those involving squaring and cubing (e.g., reasoning that areas of circles are proportional to the squares of their radii) 

· techniques of algebra, geometry, and right triangle trigonometry 

· formulas in applications (e.g., for compound interest, distance formula) 

· geometric formulas to derive lengths, areas, or volumes of shapes and objects (e.g., cones, parallelograms, cylinders, pyramids) 

· geometric relationships and properties of circles and polygons (e.g., size of central angles, area of a sector of a circle) 

· conversion constants to relate measures in one system to another (e.g., meters to feet, dollars to Deutschmarks 
	Assessable Specifications: 

7.1 Students will be able to use the midpoint and distance formulas to solve problems.

7.2 Students will be able to identify the equation of a parabola given its vertex, focus, directrix and/or line of symmetry, and find the vertex, focus, directrix and/or line of symmetry given its equation.

7.3 Students will be able to graph and write the equation of a circle given its center and radius.

7.4 Students will be able to find the center, radius and equation of a circle given its graph. 

7.5 Students will be able to find the coordinates of the center and the length of the radius of a circle if the equation of the circle is given.
	Thinking Levels

2

3

3

3

2


	Instructional Time




Learning Target #8:  Develop proficiency in analyzing, graphing and solving polynomial functions.
COMPONENTS
Vocabulary: Composition of functions, Descartes’ Rule of Signs, factor theorem, fundamental theorem of algebra, integral zero theorem, inverse function, leading coefficient, polynomial function, quadratic form, rational zero theorem, relative maximum, relative minimum, remainder theorem, synthetic division

	Standards:

F.12.2 Use mathematical functions (e.g., linear, exponential, quadratic, power) in a variety of ways, including 

· recognizing that a variety of mathematical and real-world phenomena can be modeled by the same type of function 

· translating different forms of representing them (e.g., tables, graphs, functional notation, formulas) 

· describing the relationships among variable quantities in a problem 

· using appropriate technology to interpret properties of their graphical representations (e.g., intercepts, slopes, rates of change, changes in rates of change, maximum, minimum) 

F.12.4 Model and solve a variety of mathematical and real-world problems by using algebraic expressions, equations, and inequalities 


	Assessable Specifications: 

8.1 Students will be able to identify whether a polynomial function is odd or even based on its graph and/or equation. 

8.2 Students will be able to identify zeros of a polynomial function by graphing or by use of the remainder and factor theorems.

8.3 Students will be able to identify and approximate zeros and relative maxima or minima given the graph of a polynomial function.

8.4 Students will be able to identify the number of positive, negative and complex zeros for polynomial functions.

8.5 Students will be able to use Descartes’ rule of signs, the rational root theorem and the quadratic equation techniques to solve for all zeros of appropriate polynomial functions.

8.6 Students will be able to use synthetic division to evaluate a polynomial function for any value of x and to find its factors.

8.7 Students will be able to list all possible rational zeros of a polynomial function.

8.8 Students will be able to use quadratic techniques to solve polynomial functions and related real world problems.
	Thinking Levels
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	Instructional Time




Learning Target #9: Develop proficiency with exponential and logarithmic functions and graphs.

COMPONENTS
Vocabulary: antilogarithms, change of base formula, characteristic, common logarithms, exponential equations, exponential functions, exponential growth, logarithm, mantissa, natural logarithms

	Standards:

B.12.2 Compare real numbers using

· order relations (>,<) and transitivity 

· ordinal scales including logarithmic (e.g., Richter, pH rating) 

· arithmetic differences 

· ratios, proportions, percents, rates of change 
B.12.3 Perform and explain operations on real numbers (add, subtract, multiply, divide, raise to a power, extract a root, take opposites and reciprocals, determine absolute value)

F.12.4 Model and solve a variety of mathematical and real-world problems by using algebraic expressions, equations, and inequalities 


	Assessable Specifications: 

9.1 Students will be able to simplify exponential expressions and solve basic exponential equations.

9.2 Students will be able to evaluate common and natural logarithms and their inverses.

9.3 Students will be able to evaluate logarithms using the change of base formula.

9.4 Students will be able express a logarithm as a sum or difference of simpler logarithmic expressions.

9.5 Students will be able to find the value of any missing variable (base, root or number) in a logarithm equation.

9.6 Students will be able to solve exponential and logarithmic equations.

9.7 Students will be able to write and use logarithms to solve real world problems (i.e. exponential growth and decay).
	Thinking Levels
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	Instructional Time




Learning Target #10: Develop proficiency with right and oblique triangle trigonometry and the trigonometric identities.
COMPONENTS
Vocabulary: amplitude, angle of depression, angle of elevation, cosecant, cosine, cotangent, coterminal angles, difference of angle formula, double angle formula, half angle formula, initial side, inverse function, Law of Cosines, Law of Sines, oblique, period, periodic function, phase shift, quotient identities, radian, reciprocal identities, secant, sine, standard position, sum of angles formula, tangent, terminal side, trigonometric equations, trigonometric identity, trigonometry, unit circle

	Standards:

C.12.2 Use geometric models to solve mathematical and real-world problems

C.12.5 Identify and demonstrate an understanding of the three ratios used in right-triangle trigonometry (sine, cosine, tangent)

	Assessable Specifications: 

10.1 Students will be able to apply the trigonometric functions to solve problems involving right triangles.

10.2 Students will be able to change between radian measures and degrees.

10.3 Students will be able to solve problems using the trigonometric identities.

10.4 Students will be able to solve triangles using the Law of Sines.

10.5 Students will be able to solve triangles using the Law of Cosines.

10.6 Students will be able to define and use the trigonometric functions based on the unit circle.

10.7 Students will be able to identify the period, amplitude, phase shift and vertical shift for a trigonometric function in the form                    f(x) = Asin(x-c)+D (or the similar cosine function).
10.8 Students will be able to graph a trigonometric function given the equation and/or its key characteristics (period, amplitude, phase shift, vertical shift, asymptotes, zeroes).
	Thinking Levels
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	Instructional Time




Learning Target #11: Develop proficiency with permutations, combinations and probability.
COMPONENTS
Vocabulary: binomial experiments, complements, experimental probability, failure, hypothesis, inclusive events, mutually exclusive events, odds, probability, random sample, simulation, success, theoretical probability

	Standards:

B.12.1 Use complex counting procedures such as union and intersection of sets and arrangements (permutations and combinations) to solve problems
E.12.5 Determine the likelihood of occurrence of complex events by

· using a variety of strategies (e.g., combinations) to identify possible outcomes 

· conducting an experiment 

· designing and conducting simulations 

· applying theoretical probability 


	Assessable Specifications: 

11.1 Students will be able to solve problems by using the fundamental counting principle.

11.2 Students will be able to solve problems involving linear and circular permutations.

11.3 Students will be able to solve problems involving combinations.

11.4 Students will be able to find the probability and the odds of an event.

11.5 Students will be able to find the probability of two or more independent or dependent events.

11.6 Students will be able to find the probability of mutually exclusive or inclusive events.
	Thinking Levels
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3
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3

3

4


	Instructional Time




Learning Target #12: Develop proficiency with arithmetic and geometric sequences and series.
COMPONENTS
Vocabulary: arithmetic means, arithmetic sequence, arithmetic series, binomial theorem, common difference, common ratio, factorial, Fibonacci sequence, geometric means, geometric sequence, geometric series, infinite geometric series, partial sum, Pascal’s Triangle, recursive formula, sequence, series, sigma notation, summation notation, term

	Standards:

F.12.1 Analyze and generalize patterns of change (e.g., direct and inverse variation) and numerical sequences, and then represent them with algebraic expressions and equations 


	Assessable Specifications: 

12.1 Students will be able to find the next term in a sequence by looking for a pattern.

12.2 Students will be able to find the nth term of an arithmetic and a geometric sequence and/or the position of a given term in either type of sequence.

12.3 Students will be able to find sums of arithmetic and geometric series.

12.4 Students will be able to expand powers of binomials by using Pascal’s Triangle and the Binomial Theorem and specific terms of binomial expansions.
	Thinking Levels

2

2

2

3


	Instructional Time
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