New Jersey Quality Single Accountability Continuum (NJQSAC)

	Department:   Mathematics

Teacher – Mrs.Volynskaya
	Course Title

Pre-Calculus 

	Textbook(s): Ron Larson  Precalculus with Limits 

                                     A Graphing Approach (Sixth Edition) 
	

	Date:
	Unit 1, September   4-30
	Unit 2, October

	Essential Question(s):
	· How do we use functions to solve real world problems?

· How can we model a real-life situation with a linear function?

· What is the domain and range of functions?

· How do we choose most appropriate form of linear equation for a given problem?
· How do we recognize graphs of parent function?

· How do we use combinations of functions to model and solve real-life problems?

· What is the geometric meaning of the solution of system of linear equations?
· How do we add, subtract, multiply, divide and find composition of functions?

· How can we determine whether functions are one-to-one? What is an inverse function?
· How often the real-life data follow a linear pattern?
	

	Content
	· 1.1 Lines in the plane.
· 1.2 Functions.
· 1.3 Graphs of functions.

· 1.4 Shifting, reflecting and stretching graphs.
· 1.5 Combination of functions.

· 1.6 Inverse Functions

· 1.7 Linear Models and Scatter Plots

	· 

	Skills:
	· Solve and check systems of linear equations graphically and algebraically. 
· Use linear equations to solve real-world problems.

· Determine whether two lines are parallel, perpendicular, or neither.

· Find an equation of a line given certain geometrical properties of the line.

· Model real-world situations by means of linear function.

· Determine the domain, range, and values of function.

· Identify a function; Use function notation; Graph function.

· Perform operations on functions; Rewrite formulas.

· Reflect graphs and use symmetry to sketch graphs. 

· Apply the Vertical –Line Test and Horizontal –Line Test.

· Find values and rules for composites of functions.
· Find the inverse of relation. Make and interpret graphs of inverses of relations

· Determine periodicity and amplitude from graphs. Stretch and shrink graphs.

· Form a function of one variable from a verbal description.

· Graph functions of two variables in a two-dimensional coordinate system.
	· 

	Standards/Benchmarks
	A-CED 1-4; A-REI 1-2,5-7; F-IF 1-2, 4-5; N-Q 1-3; N-RN; F-BF 1-5; F-IF 1-9; A-REI 10-11; N-Q 1-3
	· 

	Assessments/Resources
	· Tests/Textbooks/Notebooks

· Projects/ Reports/Presentations

· Effective use of  the Promethean board
· Web-site MsVolynskaya.weebly.com
        
	· 


	Department: Mathematics

Teacher – Mrs. Volynskaya
	Course Title

 Pre-Calculus


	Textbook(s): Ron Larson  Precalculus with Limits 

                                     A Graphing Approach (Sixth Edition)
	

	
	Unit 2, October   1 – November 15
	Unit 2, October

	Essential Question(s):
	· How do we analyze graphs of quadratic functions?

· How do we determine how many real solutions does a quadratic equation have?

· How do we determine the nature of the solutions to the quadratic equation?

· What is the geometrical meaning of real solutions to the quadratic equation?

· How do we use a quadratic equation to model real-life situation?

· How to graph a polynomial function? What is the effect of a squared or cubed factor?

· What is the procedure of finding maximums and minimums of polynomial functions?

· Can we determine zeros of a polynomial function from its graph?

· How do we apply polynomials to solve real-world problems?

· How to find domain and range of rational functions?

· How to use rational functions to model and solve real-life problems?

· How to find vertical, horizontal and oblique asymptotes of graphs of rational function?
	

	Content
	· 2.1 Quadratic functions.

· 2.2 Polynomial functions of higher degree.
· 2.3 Real Zeros of Polynomial Functions
· 2.4 Complex numbers.

· 2.5 The Fundamental Theorem of Algebra

· 2.6 Rational functions and Asymptotes

· 2.7 Graphs of rational functions

· 2.8 Quadratic models
	· 

	Skills:
	· Solve quadratic equations using different methods.
· Use quadratic function to solve real –world problems (incl. area, velocity, acceleration).
· Model real-world situations using quadratic functions. Graph the parabola.
· Perform operations on complex numbers.
· Identify and evaluate a polynomial function.

· Determine zeros of a polynomial function using synthetic substitution

· Use synthetic division and apply the remainder and factor theorems.

· Graph a polynomial function and determine an equation for a polynomial graph.

· Write a polynomial function for a given situation. Find the maximum or 
· Solve polynomial equations by various methods of factoring.

· Use the Rational Zero theorem to solve polynomial equation.

· Find the domains of rational functions. Find asymptotes of graphs of rational function.
· Analyze and sketch Graphs of rational function. Use graphs of rational functions to model and solve real-life problems.


	· 

	Standards/Benchmarks
	N-CN 1-3, 5-9; A-CED 1-2; A-APR 1-7; F-IF 1-5, 7a, 7c, 8a; A-REI 1,4,10 
	· 

	Assessments/Resources
	· Tests/Textbooks/Notebooks

· Projects/ Reports/Presentations

· Effective use of  the Promethean board
· Web-site MsVolynskaya.weebly.com

	· 

	Department:  Mathematics
	Course Title

      Pre-Calculus

	Textbook(s):  Ron Larson  Precalculus with Limits 

                                     A Graphing Approach (Sixth Edition)
	

	
	Unit 3, November 16 -January 2
	Unit 2, October

	Essential Question(s):
	· How do we apply the laws of exponents?

· What is the number e and natural exponential function?
· How do we apply the compound interest formula to sole real-world problems?

· Can we recognize properties of the graph of exponential functions?
· What is the common logarithm? What is the natural logarithm?

· How do we find a logarithm without a calculator?

· What is the domain of a logarithmic function? How do we evaluate logarithms? 

· How do we change logarithms from one base to another?

· Do we know any applications of logarithms? 
· What is the unit of measuring the loudness of a sound? 
· Which techniques do we use to solve exponential and logarithmic equations?
· What is exponential growth and decay?
	

	Content
	· 3.1 Exponential functions and their graphs.
· 3.2 Logarithmic functions and their graphs.
· 3.3 Properties of Logarithms.
· 3.4 Solving Exponential and Logarithmic equations.
· 3.5 Exponential and Logarithmic models.
· 3.6 Nonlinear models.

	· 

	Skills:
	· Recognize, evaluate and graph exponential functions. 

· Define and apply the natural exponential functions (with base e).
· Use exponential functions to model and solve real-life problems.
· Define and apply logarithms. Find the domain, range, and zeros of logarithmic functions.

· Recognize properties of logarithmic function from its graph. Graph logarithmic function.

· Prove and apply laws of logarithms. Evaluate logarithmic expressions.

· Simplify logarithmic expressions. Solve logarithmic equations.

· Solve exponential equations. Change logarithms from one base to another.

· Apply logarithms to model and solve real-world problems.
· Use exponential growth and decay functions to model and solve real-life problems.
	· 

	Standards/Benchmarks
	N-RN 1-3, A-SSE 3c; F-LE 1-5; F-BF 1; N-Q 1-3
	· 

	Assessments/Resources
	· Tests/Textbooks/Notebooks

· Projects/ Reports/Presentations

· Effective use of  the Promethean board
· Web-site MsVolynskaya.weebly.com

	· 
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	Department:  Mathematics


	Course Title

      Pre-Calculus

	Textbook(s):   Ron Larson  Precalculus with Limits 

                                     A Graphing Approach (Sixth Edition)
	

	
	Unit 4, January 3 – February 10
	Unit 2, October

	Essential Question(s):
	· How do we convert radians to degrees?

· What is the unit circle? What are coterminal angles?
· What is the standard position of an angle? What is the meaning of a negative angle?

· What is the reference angle? When do we use reference angle?
· How to indicate where the sin and cosine functions have positive and negative values?

· What is a fundamental period of sine and cosine functions?

· How do we find exact values of sine and cosine functions by considering the unit circle?

· How to find an inverse of trigonometric functions?

· How do we use angles to model and solve real-life problems?
· How do we use Sin and Cosine functions to model real-life data?
	

	Content
	· 4.1 Radian and degree measure.
· 4.2 Trigonometric function: The unit circle.

· 4.3 Right Triangle trigonometry.

· 4.4 Trigonometric functions of any angle.

· 4.5 Graphs of Sine and Cosine functions.

· 4.6 Graphs of other trigonometric functions

· 4.7 Inverse Trigonometric functions.

· 4.8 Applications and models.
	· 

	Skills:
	·  Describe angles. Use degree and radian measure
· Convert between degree and radian measure.
· Identify a unit circle and describe its relationship to real numbers.

· Find coterminal angles. Find reference angles.

· Evaluate trigonometric functions using the unit circle.

· Use domain and period to evaluate Sine and Cosine functions.

· Use a calculator to evaluate trigonometric functions.

· Use the fundamental Trigonometric identities.

· Sketch the graphs of basic Sine and Cosine functions.

· Use amplitude and period to help sketch the graphs of Sine and Cosine.

· Sketch the graphs of tangent and cotangent functions.

· Evaluate and graph inverse Sine and Cosine function.

· Evaluate and graph other inverse trigonometric functions.

· Use trigonometric functions to model and solve real-life problems
	· 

	Standards/Benchmarks
	F-TF 1-4; F-IF 1-2, 4-5; N-Q 1-3; F-BF 1; A-SSE 1-2
	· 

	Assessments/Resources
	· Tests/Textbooks/Notebooks

· Projects/ Reports/Presentations

· Effective use of  the Promethean board
· Web-site MsVolynskaya.weebly.com

	· 


New Jersey Quality Single Accountability Continuum (NJQSAC)

	Department: Mathematics


	Course Title

      Pre-Calculus

	Textbook(s):   Ron Larson  Precalculus with Limits 

                                     A Graphing Approach (Sixth Edition)
	

	
	Unit 5, February 11- March 31
	Unit 2, October

	Essential Question(s):
	· How trigonometric identities can be used to simplify trigonometric expressions?
· How do we solve trigonometric equations?

· How many solutions can have trigonometric equation?

· What are some popular strategies to solve trigonometric equations?

· What are some common incorrect methods in solving trigonometric equations?

· How do we use sum and difference formulas to evaluate trigonometric functions?
· How do we use standard algebraic techniques to solve trigonometric equations?

· How do we use inverse trigonometric functions to solve trigonometric equations?

· How do we derive double angle and half-angle trigonometric formulas?

· How do we use a graphing utility to approximate the solutions of trigonometric equation?

· What are some applications of trigonometric equations in real-life?

· How can we use the fundamental trigonometric identities to solve real-world problems?

· How do we decide which formula would be useful while solving each particular problem?


	

	Content
	· 5.1 Using Fundamental identities
· 5.2 Verifying Trigonometric identities.

· 5.3 Solving Trigonometric equations.

· 5.4 Sum and Difference Formulas.

· 5.5 Multiple angles and Product-To-Sum formulas.


	· 

	Skills:
	· Recognize and write the fundamental trigonometric identities.

· Use the fundamental trigonometric identities to evaluate trigonometric functions, simplify trigonometric expressions, and rewrite trigonometric expressions.

· Verify trigonometric identities

· Solve trigonometric equations of quadratic type

· Solve trigonometric equations involving multiple angles

· Use sum and difference formulas to verify trigonometric identities, to solve trigonometric equations and to evaluate trigonometric functions

· Use variety of trigonometric formulas (multiple-angle, power –reducing, half-angle and sum-to –product formulas) to rewrite trigonometric functions in more convenient form

· Use trigonometric formulas to solve real-life problems

· Use trigonometric equations to model and solve real-life problems.
	· 

	Standards/Benchmarks
	F-BF 1-5; F-IF 1-9; A-REI 10-11; F-TF 1-9; F-IF 1-2, 4-5; N-Q 1-3; A-SSE 1-2; A-CED 1, 4
	· 

	Assessments/Resources
	· Tests/Textbooks/Notebooks

· Projects/ Reports/Presentations

· Effective use of  the Promethean board
· Web-site MsVolynskaya.weebly.com

· Study tips Tutorials 

· Tutorials on Applications of trigonometric identities and equations   



New Jersey Quality Single Accountability Continuum (NJQSAC)

	Department: Mathematics


	Course Title

Pre-Calculus

	Textbook(s):   Ron Larson  Precalculus with Limits 

                                     A Graphing Approach (Sixth Edition)
	

	
	Unit 6 April 1- May 15
	Unit 2, October

	Essential Question(s):
	· How do we apply the law of Sines?

· How do we apply law of Cosines?

· Can we use law of Sines to solve oblique triangle?
· How do we apply laws of Sines and Cosines to solve real-world problems?

· How do we recognize which law to use?
· What is The AAS or ASA triangle?
· What is the SSA triangle?
· How do we choose the most effective way to solve oblique or right triangles?

· Can we derive new formula of area of triangle using Law of Sines?

· How do we define and apply vectors?

· How do we use vectors to model and solve real-life problems?
	

	Content
	· 6.1 Low of Sines.
· 6.2 Low of Cosines.

· 6.3 Vectors in plane.

· 6.4 Vectors and Dot products.

· 6.5 Trigonometric form of a Complex Number
	· 

	Skills:
	· Derive the formula A = 1/2ab Sin(C) for the area of triangle by drawing an auxiliary line from a vertex perpendicular to the opposite  side.

· Prove and  Use the Law of Sines and Cosines to model and solve real-life problems
· Use trigonometry to find unknown sides or angles of a right triangle.

· Find the area of a triangle given the length of two sides and the measure of the included angle

· Use the law of Sines to find unknown parts of triangle.

· Use the law of Cosines to find unknown parts of a triangle.

· Apply Law of Sines and Law of Cosines to solve geometry problems.

· Use trigonometry to solve navigation and surveying problems.
· Represent vectors as directed line segments.

· Perform basic vector operations and represent vectors graphically.

· Write vectors as linear combinations of unit vectors.

· Find the direction angles of vector.

· Use vectors to model and solve real-life problems.
	· 

	Standards/Benchmarks
	N-RN 1-3, A-SSE 3c; F-LE 1-5; F-BF 1; N-Q 1-3;  G-SRT.9 

G-SRT.10-11 
	· 

	Assessments/Resources
	· Tests/Textbooks/Notebooks

· Projects/ Reports/Presentations

· Effective use of  the Promethean board
· Additional reinforces – Tutorials on additional topics in trigoonometry
· Web-site MsVolynskaya.weebly.com

	· 


New Jersey Quality Single Accountability Continuum (NJQSAC)

	Department: Mathematics


	Course Title

Pre-Calculus

	Textbook(s):   Ron Larson  Precalculus with Limits 

                                     A Graphing Approach (Sixth Edition)
	

	
	Unit 7, May 16- June 11
	Unit 2, October

	Essential Question(s):
	· What is the system of linear equations?
· What is the matrix?

· How do we find out if system has a solution without actually solving it?

· Can we predict the number of solutions before solving a system?

· What is substitution method of solving linear systems?

· How do we solve systems graphically?

· How do we solve system using elimination method?

· What is a Gaussian elimination strategy of solving linear systems?

· Do we know any applications of linear systems?

· What is the determinant? How do we find a determinant of 2x2 matrices?

· Which techniques do we use to multiply matrices?
	

	Content
	· 7.1 Solving systems of equations.
· 7.2 Systems of linear Equations in two variables.

· 7.3 Multivariable Linear Systems.

· 7.4 Matrices and Systems of equations.

· 7.5 Operation with matrices

· 7.6 The inverse of square matrix

· 7.7 The Determinant of a square Matrix

· 7.8 Applications of Matrices and Determinants
	· 

	Skills:
	· Use the methods of substitution, elimination and graphing to solve systems of equations.

· Graphically interpret the number of solution of a system of linear equations.

· Use systems of linear equations in two variables to model and solve real-life problems.
· Graphically interpret three-variable linear system.

· Write matrices and identify their dimensions. Perform basic operations with matrices.

· Find determinant of a matrix. Decide if two matrices are equal

· Use matrix operations to model and solve real-life problems

· Use inverse matrices to solve systems of linear equations.

· Use Cramer’s rule to solve systems of linear equations.

· Verify that two matrices are inverses by each other.
	· 

	Standards/Benchmarks
	A-CED 1-4; A-REI 1-2,5-7; F-IF 1-2, 4-5; N-Q 1-3; N-RN; F-BF 1-5; F-IF 1-9; A-REI 10-11; N-Q 1-3A; N-VM.1- 3, 4 a-c, 5a-b; N-VM.6- 10.
	· 

	Assessments/Resources
	· Tests/Textbooks/Notebooks

· Projects/ Reports/Presentations

· Effective use of  the Promethean board
· Web-site MsVolynskaya.weebly.com

	· 


