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Michigan Mathematics High School Content Expectations Enhanced By TEC Courses

	Algebra 1

	HSCE

Code
	Expectation
	Comment

	L2.1.2
	Calculate fluently with numerical expressions involving exponents.  Use the rules of exponents, and evaluate numerical expressions involving rational and negative exponents, and transition easily between roots and exponents.
	

	L2.1.5
	Add, subtract, and multiply complex numbers. Use conjugates to simplify quotients of complex numbers.

	

	L2.1.6
	Recognize when exact answers aren’t always

possible or practical. Use appropriate algorithms to approximate solutions to equations (e.g., to approximate square roots).

	

	L3.1.2
	Describe and interpret logarithmic relationships in such contexts as the Richter scale, the pH scale, or decibel measurements (e.g., explain why a small change in the

scale can represent a large change in intensity). Solve applied problems.

	

	A1.1.2
	Know the definitions and properties of exponents and roots and apply them in algebraic expressions.

	

	A1.1.3
	Factor algebraic expressions using, for example, greatest common factor, grouping, and the special product identities (e.g., differences of squares and cubes).

	

	A1.1.6
	Use the properties of exponents and logarithms, including the inverse relationship between exponents and logarithms, to transform exponential and logarithmic expressions into equivalent forms.

	

	A1.2.1
	Write and solve equations and inequalities with one or two variables to represent mathematical or applied situations.

	

	A1.2.3
	Solve linear and quadratic equations and inequalities, including systems of up to three linear equations with three unknowns. Justify steps in the solutions, and apply the quadratic formula appropriately.
	

	Algebra 1 (continued)

	A1.2.6
	Solve power equations (e.g., (x + 1)^3 = 8)and equations including radical expressions

(e.g., SQRT(3x – 7) = 7), justify steps in the solution, and explain how extraneous solutions may arise.

	

	A1.2.8
	Solve an equation involving several variables (with numerical or letter coefficients) for a designated variable. Justify steps in the solution.

	

	A2.1.7
	Identify and interpret the key features of a function from its graph or its formula(e), (e.g., slope, intercept(s), asymptote(s), maximum and minimum value(s), symmetry, and average rate of change over an interval).

	

	A2.4.1
	Write the symbolic forms of linear functions

(standard  [i.e., Ax + By = C, where B ≠ 0],

point-slope, and slope-intercept) given appropriate information and convert between forms.

	

	A2.4.2
	Graph lines (including those of the form x = h and y = k) given appropriate information.

	

	A2.5.1
	Write the symbolic form and sketch the graph of an exponential function given appropriate information (e.g., given an initial value of 4 and a rate of growth of 1.5, write

 f(x) = 4(1.5)^x).

	

	A2.6.1
	Write the symbolic form and sketch the graph of a quadratic function given appropriate information (e.g., vertex, intercepts, etc.).

	

	A2.7.1
	Write the symbolic form and sketch the graph of power functions.

	


	Geometry

	HSCE

Code
	Expectation
	Comment

	L1.1.6
	Explain the importance of the irrational numbers √2 and √3 in basic right triangle trigonometry, the importance of π because of its role in circle relationships, and the role of e in applications such as continuously compounded interest.
	

	L1.2.3
	Use vectors to represent quantities that have

magnitude and direction, interpret direction and magnitude of a vector numerically, and calculate the sum and difference of two vectors.
	

	L3.1.1
	Convert units of measurement within and between systems; explain how arithmetic operations on measurements affect units, and carry units through calculations correctly.
	

	L4.2.1
	Know and use the terms of basic logic (e.g., proposition, negation, truth and falsity, implication, if and only if, contrapositive, and converse). 
	

	L4.2.2
	Use the connectives “not,” “and,” “or,” and “if…then…,” in mathematical and everyday settings. Know the truth table of each connective and how to logically negate statements involving these connectives.
	

	L4.2.3
	Use the quantifiers “there exists” and “all” in

mathematical and everyday settings and know how to logically negate statements involving them.
	

	L4.2.4
	Write the converse, inverse, and contrapositive of an “If..., then...” statement. Use the fact, in mathematical

and everyday settings, that the contrapositive is logically equivalent to the original while the inverse and converse are not.
	

	L4.3.2
	Construct proofs by contradiction. Use counterexamples, when appropriate, to disprove a statement.
	

	G1.1.1
	Solve multi-step problems and construct proofs involving vertical angles, linear pairs of angles, supplementary  angles, complementary angles, and right angles.
	

	G1.2.2
	Construct and justify arguments and solve multi-step problems involving angle measure, side length, perimeter, and area of all types of triangles.
	

	G1.2.3
	Know a proof of the Pythagorean Theorem and use the Pythagorean Theorem and its converse to solve multi-step problems.
	

	G1.2.4
	Prove and use the relationships among the side lengths and the angles of 30º- 60º- 90º triangles and 45º- 45º- 90º triangles.

	

	G1.3.1
	Define the sine, cosine, and tangent of acute

angles in a right triangle as ratios of sides. Solve problems about angles, side lengths, or areas using trigonometric ratios in right triangles.
	


	Algebra 2

	HSCE Code                      Expectation                                            Comment

	L2.1.6
	Recognize when exact answers aren’t always

possible or practical; use appropriate algorithms to approximate solutions to equations (e.g., to approximate square roots).
	

	L3.2.1
	Determine what degree of accuracy is reasonable for measurements in a given situation; express accuracy through use of significant digits, error tolerance, or percent of error; describe how errors in measurements are magnified by computation; recognize accumulated error in applied situations.
	

	L3.2.2
	Describe and explain round-off error, rounding, and truncating.
	

	A1.1.4
	Add, subtract, multiply, and simplify polynomials and rational expressions (e.g., multiply (x – 1) (1 – x 2 + 3); simplify

9x - x3/(x + 3)
	

	A1.1.5
	Divide a polynomial by a monomial.
	

	A1.2.9
	Know common formulas (e.g., slope, distance between two points, quadratic formula, compound interest, distance = rate · time), and apply appropriately in contextual situations.
	

	A1.2.10
	Use special values of the inverse trigonometric functions to solve trigonometric equations over specific intervals (e.g., 2 sin x – I = 0 for 0 ≤ x ≤ 2 ).
	

	A2.5.3
	Apply properties of exponential and logarithmic functions (e.g., ax+y = axa y; log(ab)= log a + log b).
	

	A2.9.1
	Write the symbolic form and sketch the graph of simple rational functions.
	

	A2.10.1
	Use the unit circle to define sine and cosine;

approximate values of sine and cosine (e.g., sin 3, or cos 0.5); use sine and cosine to define the remaining trigonometric functions; explain why the trigonometric functions are periodic.
	

	A2.10.2
	Use the relationship between degree and radian measures to solve problems.
	

	A2.10.3
	Use the unit circle to determine the exact values of sine and cosine, for integer multiples of ⁄6 and ⁄4.
	

	A2.10.4
	Graph the sine and cosine, functions; analyze graphs by noting domain, range, period, amplitude, location of maxima and minima, and asymptotes.
	

	A2.10.5
	Graph transformations of basic trigonometric functions (involving changes in period, amplitude, phase, and midline) and understand the relationship between constants in the formula and the transformed graph.
	

	Algebra 2 (continued)

	S1.1.2
	Given a distribution of a variable in a data set, describe its shape, including symmetry or skewness, and state how the shape is related to measures of center (mean and median) and measures of variation (range and standard

deviation) with particular attention to the effects of outliers on these measures.
	

	S1.2.1
	Calculate and interpret measures of center including: mean, median, and mode; explain uses, advantages and disadvantages of each measure given a particular set of data and its context.
	

	S1.2.2
	Estimate the position of the mean, median, and mode in both symmetrical and skewed distributions, and from a frequency distribution or histogram.
	

	S1.2.3
	Compute and interpret measures of variation,

including percentiles, quartiles, interquartile range, variance, and standard deviation.
	


	Pre-Calculus

	HSCE Code
	Expectation
	Comment

	P1.7
	Understand the concept of limit of a function as x approaches a number or infinity. Use the idea of limit to analyze a graph as it approaches an asymptote.  Compute limits of simple functions (e.g., find the limit as x approaches 0 of f(x) = 1/x) informally.
	

	P1.8
	Explain how the rates of change of functions in different families (e.g., linear functions, exponential functions, etc.) differ, referring to graphical representations.
	

	P2.1
	Use the inverse relationship between exponential and logarithmic functions to solve equations and problems.
	

	P2.2
	Graph logarithmic functions. Graph translations and reflections of these functions.
	

	P2.4
	Solve exponential and logarithmic equations when possible, (e.g. 5x=3(x+1)). For those that cannot be solved analytically, use graphical methods to find approximate solutions.

	

	P2.5
	Explain how the parameters of an exponential or logarithmic model relate to the data set or situation being modeled. Find an exponential or logarithmic function to model a given data set or situation. Solve problems involving exponential growth and decay.
	

	

	Pre-Calculus (continued)

	P6.1
	Define (using the unit circle), graph, and use all trigonometric functions of any angle. Convert between radian and degree measure. Calculate arc lengths in given circles.
	

	P6.2
	Graph transformations of the sine and cosine functions (involving changes in amplitude, period, midline, and phase) and explain the relationship between constants in the formula and transformed graph.
	

	P6.7
	Find a sinusoidal function to model a given data set or situation and explain how the parameters of the model relate to the data set or situation.
	

	P7.1
	Perform operations (addition, subtraction, and

multiplication by scalars) on vectors in the plane. Solve applied problems using vectors.
	

	P7.2
	Know and apply the algebraic and geometric

definitions of the dot product of vectors.
	

	P7.5
	Define the inverse of a matrix and compute the inverse of two-by-two and three-by-three matrices when they exist.
	

	P7.6
	Explain the role of determinants in solving systems of linear equations using matrices and compute determinants of two-by-two and three-by-three matrices.
	

	P7.7
	Write systems of two and three linear equations in matrix form. Solve such systems using Gaussian elimination or inverse matrices.
	

	P9.1
	Convert between polar and rectangular coordinates. Graph functions given in polar coordinates.
	

	P9.2
	Write complex numbers in polar form. Know and use De Moivre’s Theorem.
	


	Other Math

	Grade Level Content Expectations Enhanced by TEC Course

	GLCE
	Expectation
	Comment

	N.ME.08.01
	Understand the meaning of a square root of a  number and its connection to the square whose area is the number; understand the meaning of a cube root and its connection to the volume of a cube.
	

	N.ME.08.02
	Understand meaning for zero and negative integer exponents.
	

	N.FL.08.05
	Estimate and solve problems with square roots and cube roots using calculators
	

	N.FL.08.06
	Find square roots of perfect squares and approximate the square roots on non-perfect squares by locating between consecutive integers, e.g. SQRT(130) is between 11- 12
	

	Other Math (continued)

	N.MR.08.07
	Understand percent increase and percent decrease in both sum and product form, e.g. 3% increase of a quantity x is x + .03x = 1.03x
	

	N.MR.08.08
	Solve problems involving percent increases and decreases.
	

	N.FL.08.11
	Solve problems involving ratio units, such as miles per hour, dollars per pound, or persons per square mile*
	

	A.RP.08.01
	Identify and represent linear functions, quadratic functions, and other simple functions including inversely proportional relationships (y=k/x); cubics (y=ax^3); roots (y=SQRTx); and exponentials (y=a^x, a>0); using tables, graphs and equations.*
	

	A.PA.08.02
	For basic functions, e.g. simple quadratics, direct and indirect variation, and population growth, describe how changes in one variable affect the others.
	

	A.FO.08.07
	Recognize and apply the common formulas:

(a + b)^2= a^2 + 2ab + b^2

(a – b)^2= a^2 – 2ab + b^2

(a + b)(a – b)= a^2 – b^2
	

	A.FO.08.11
	Solve simultaneous linear equations in two variables by graphing, by substitution, and by linear combination; estimate solutions using graphs; including examples with no solutions and infinitely many solutions.
	

	A.FO.08.13
	Set up and solve applied problems involving simultaneous linear equations and linear inequalities.
	

	G.GS.08.01
	Understand at least one proof of the Pythagorean Theorem; use the Pythagorean Theorem and its converse to solve applied problems including perimeter, area, and volume problems.
	

	G.SR.08.08
	Sketch a variety of two-dimensional representations of three-dimensional solids including orthogonal views (top, front, and side), picture views (projective or isometric), and nets; use such two-dimensional representations to help solve problems.
	

	D.AN.08.01
	Determine which measure of central tendency (mean, median, mode) best represents a data set, e.g. salaries, home prices, for answering certain questions, justify the choice made.
	

	N.MR.07.02
	Solve problems involving derived quantities such as density, velocity, and weighted averages*
	

	N.MR.07.06
	Understand the concept of square root, and estimate using calculators.
	

	N.FL.07.07
	Solve problems involving operations with integers.
	

	N.FL.07.08
	Add, subtract, multiply, and divide positive and negative rational numbers fluently.
	

	Other Math (continued)

	A.PA.07.01
	Recognize when information given in a table, graph, or formula suggests a directly proportional or linear relationship.
	

	A.RP.07.02
	Represent directly proportional and linear relationships using verbal descriptions, tables, graphs, and formulas, and translate among these representations.
	

	A.PA.07.03
	Given directly proportional or other linear situation, graph and interpret the slope and intercepts in terms of the orginal situation; evaluate y = mx + b for specific x values, e.g. weight vs volume of water, base cost plus cost per unit*
	

	A.PA.07.04
	For directly proportional or linear situations, solve applied problems using graphs and equations, e.g., the heights and volume of a container with uniform cross-section; height of water in a tank being filled at a constant rate; degrees Celsius and degrees Fahrenheit; distance and time under constant speed.
	

	A.PA.07.05
	Recognize and use directly proportional relationships of the form y=mx, and distinguish from linear relationships of the form y=mx + b, b non-zero; understand that in a directly proportional relationship between two quantities one quantity is a constant multiple of the other quantity.
	

	A.PA.07.06
	Calculate the slope from the graph of a linear function as the ratio of “rise/run” for a pair of points on the graph, and express the answer as a fraction and a decimal; understand that linear functions have slope that is a constant rate of change.
	

	A.PA.07.07
	Represent linear functions in the form y=x+b, y=mx, and y=mx+b, and graph, interpreting slope and y-intercept.
	

	A.FO.07.08
	Find and interpret the x and/or y intercepts of a linear equation or function.  Know that the solution to a linear equation of the form ax+b=0 corresponds to the point at which the graph of y=ax+b crosses the x axis
	

	A.PA.07.09
	Recognize inversely proportional relationships in contextual situations; know that quantities are inversely proportional if their product is constant, e.g. the length and width of a rectangle with fixed area, and that an inversely proportional relationship is of the form y=k/x where k is some non-zero constant.
	

	A.RP.07.10
	Know that the graph of y=k/x is not a line, know its shape, and know that it crosses neither the x nor the y-axis.
	


	Other Math (continued)

	A.PA.07.11
	Understand and use basic properties of real numbers; additive and multiplicative identies, additive and multiplicative inverses, communativity, associativity, and the distributive property of multiplication over addition.
	

	A.FO.07.12
	Add, subtract, and multiply simple algebraic expressions of the first degree, e.g. (92x + 8y) –5x + y, or x(x+2) and justify using properties of real numbers.
	

	G.SR.07.01
	Use a ruler and other tools to draw squares, rectangles, triangles, and parallelograms with specified dimensions.
	

	D.RE.07.01
	Represent and interpret data using circle graphs, stem and leaf plots, histograms, and box-and-whisker plots and select appropriate representation to address specific questions.
	

	D.AN.07.02
	Create and interpret scatter plots and find line of best fit; use an estimated line of best fit to answer questions about the data.
	


