	JSD Pre-Calculus Curriculum Map (Based on Utah State Core & Pacing Guides)

	Sequences and Series
Core Alignment: Objective 1.2
Time: 2 weeks
	Essential Questions: How are patterns identified as arithmetic or geometric series, or neither?  How does looking at patterns relate to functions?

	Content Targets
	Instructional Strategies, Resources, Assessments

	1. Describe a sequence as a function where the domain is the set of natural numbers.

2. Represent sequences and series using various notations.

3. Identify arithmetic and geometric sequences and series.

4. Discover and justify the formula for a finite arithmetic series.

5. Discover and justify the formulas for finite and infinite geometric series.


	

	Graphing and Analysis of Functions
Core Alignment: Objectives 2.2 b, c; 2.3 
Time: 6 weeks; Ongoing throughout the year
	Essential Questions:  What is the relationship between a function and its inverse?  What things are critical to understanding the nature of the graph of a function?

	Content Targets
	Instructional Strategies, Materials

	6. Graph polynomial, rational, piece-wise, exponential, and logarithmic functions.

7. Identify the effects of changing the parameter a in y = af(x), y = f(ax),

        y = f(x – a), and y = f(x) + a, given the graph of y = f(x).

8. Identify the domain, range, and other attributes of families of functions and their inverses.

9. Approximate instantaneous rates of change and find average rates of change using graphs data.

10. Identify and analyze continuity, end behavior, asymptotes, symmetry (odd and even functions), and limits, and connect these concepts to graphs of functions.

11. Determine intervals over which a function is increasing or decreasing, and describe the intervals using interval notation.

12. Relate the graphical representation of discontinuities and end behavior to the concept of limit.

	

	1st Benchmark

	Solving Polynomial Functions
Core Alignment: Objectives 2.1; 2.3 c 
Time: 4 weeks; Ongoing with Modeling Real-world Relationships
	Essential Questions:  What methods can be used to find solutions to polynomial functions?  How is the number of solutions of a polynomial equation related to its degree?  How can these solutions be interpreted?

	Content Targets
	Instructional Strategies, Materials

	13. Raise a binomial to a power using the Binomial Theorem and Pascal’s Triangle.

14. Determine the number and nature of solutions to polynomial equations with real coefficients over the complex numbers.
15. Factor polynomials to solve equations.
16. Understand the relationships among the solutions of a polynomial equation, the zeros of a function, the x-intercepts of a graph, and the factors of a polynomial.
17. Write an equation with given solutions.

	

	Model Real-world Relationships with Functions
Core Alignment: Objectives 2.1 c; 2.2 a; 2.3 b, e 

Time: 2 weeks
	Essential Questions:  How do you translate real-world problems into mathematics?  How do you translate mathematical solutions into real-world meaning?

	Content Targets
	Instructional Strategies, Materials

	18. Factor polynomials to solve real-world applications.

19. Model real-world relationships with functions.

20. Approximate instantaneous rates of change and find average rates of change using numerical data.

21. Relate the graphical representation of discontinuities and end behavior to the concept of limit.


	

	Model Real-world Relationships with Matrices
Core Alignment: Objectives 1.1

Time: 2 weeks
	Essential Questions:  What does a matrix represent?  Why are matrices used to solve systems of equations?  How do matrix operations and properties relate to real number operations and properties?

	Content Targets
	Instructional Strategies, Materials

	22. Represent real-world situations with matrices.

23. Add, subtract, and multiply (including scalar multiplication) matrices using paper and pencil, and computer programs or calculators.

24. Demonstrate that matrix multiplication is associative and distributive, but not commutative.

25. Determine additive and multiplicative identities and inverses of a matrix when they exist.

26. Solve systems of linear equations with up to three variables using matrices.


	

	2nd Benchmark

	Trigonometric Definitions, Functions, and Graphing
Core Alignment: Objective 3.1 a, b, e
Time: 5 weeks; Ongoing with Solving Trigonometric Equations
	Essential Questions:  How do the trigonometric functions relate to one another and to the Cartesian plane?  What are the properties and behaviors of trig functions?

	Content Targets
	Instructional Strategies, Materials

	27. Define the six trigonometric functions using the unit circle.

28. Prove trigonometric identities using definitions, the Pythagorean Theorem, or other relationships.

29. Construct the graphs of the trigonometric functions and their inverses, and describe their behavior, including periodicity and amplitude.


	

	Solving Trigonometric Equations

Core Alignment: Objectives 3.1c, d; 3.2 d 
Time: 3 weeks
	Essential Questions:  How does solving trigonometric equations relate to solving algebraic equations?  How do you determine whether to use the Law of Sines or the Law of Cosines to solve any triangle?

	Content Targets
	Instructional Strategies, Materials

	30. Simplify trigonometric expressions and solve trigonometric equations using identities.

31. Solve problems using the Law of Sines and the Law of Cosines.

32. Use DeMoivre’s Theorem to find roots of unity (using unit circle).


	

	3rd Benchmark

	Conic Sections 

Core Alignment: Objective 3.3 
Time: 3 weeks
	Essential Questions:  How do conic equations relate to their graphs?  How do the attributes of a conic section help to graph it?

	Content Targets
	Instructional Strategies, Materials

	33. Write equations of conic sections in standard form.

34. Identify the geometric properties of conic sections (i.e., vertex, foci, lines of symmetry, directrix, major and minor axes, and asymptotes).

35. Solve real-world applications of conic sections.


	

	Polar and Parametric Equations

Core Alignment:  Objective 3.2        

Time: 2 weeks
	Essential Questions:  How do polar and parametric planes help us understand and work with conic equations?

	Content Targets
	Instructional Strategies, Materials

	36. Define and use polar coordinates and relate them to Cartesian coordinates.

37. Represent complex numbers in rectangular and polar form, and convert between rectangular and polar form.

38. Translate equations in Cartesian coordinates into polar coordinates and graph them in the polar coordinate plane.

39. Multiply complex numbers in polar form.

40. Define a curve parametrically and draw parametric graphs.


	

	Linear Regression 

Core Alignment: Objective 4.2         

Time: 1 ½ weeks
	Essential Questions:  What can linear regressions tell us?  Why should we use them?  How are regression methods used to make predictions?

	Content Targets
	Instructional Strategies, Materials

	41. Fit regression lines to pairs of numeric variables and calculate the means and standard deviations of the two variables and the correlation coefficient, using technology.

42. Compute predictions of y-values for given x-values using a regression equation, and recognize the limitations of such predictions.

43. Compute and use the standard error for regression.


	

	Discrete Probability 

Core Alignment: Objective 4.1       

Time: 2 weeks
	Essential Questions:  What is the difference between discrete and sampling distributions?  What determines the best way to calculate a probability?

	Content Targets
	Instructional Strategies, Materials

	44. Obtain sample spaces and probability distributions for simple discrete random variables.

45. Compute binomial probabilities using Pascal’s Triangle and the Binomial Theorem.

46. Compute means and variances of discrete random variables.

47. Compute probabilities using areas under the Normal Curve.

48. Calculate parameters of sampling distributions for the sample average, sum, and proportion.

49. Calculate probabilities in real problems using sampling distributions.
	

	4th Benchmark


