Advanced Math – Pre-Calculus Guiding Questions

Unit 1
1. Can students identify functions in their various representations?

      2. Can they find the domain and range of functions? 

3. Can they describe local and global behavior? 

4. Can they identify even and odd functions?

5. Can they use translations, reflections, and dilations to write rules and graph new functions from parent functions?

6. Can they combine two functions using the operations of addition, subtraction, multiplication, and division?

7. Can they find and use compositions of functions?

8. Can they verify that two functions are inverses of each other? 

9. Can they use the graphs of functions to decide whether functions have inverses?

10. Can they interpret inverse functions within the context of a real-life application?

11. Can they rewrite an absolute value function as a piecewise defined function?

12. Can they sketch the graph of a piecewise defined function?
Unit 2

13. Can students identify polynomials given the equation or a graph?

14. Can students sketch and analyze graphs of polynomial functions using the zeros, local maxima and minima, and end behavior?

15. Can students determine the roots of a polynomial equation and apply the fundamental theorem of algebra?

16. Can students use quadratic and cubic functions to model real-life problems?

17. Can students identify rational functions given the equation or a graph?

18. Can students determine the discontinuities of a rational function and name their type?

19. Can students find horizontal and vertical asymptotes of rational functions?

20. Can students analyze and sketch graphs of rational functions?

21. Can students model and solve real-life problems using rational functions?

Unit 3

22. Can students recognize exponential functions in each of the function representations?

23. Can students identify the growth or decay factor in each of the exponential functions?

24. Can students graph exponential functions?

25. Can students recognize, evaluate, and graph exponential functions with base e?

26. Can students use exponential functions to model and solve real-life problems?

27. Can students recognize and graph logarithmic functions with any base?

28. Can students use logarithmic functions to model and solve real-life problems?

29. Can students use the properties of exponents and logarithms to simplify expressions and solve equations?

30. Can students rewrite logarithmic functions with different bases?

31. Can students use exponential growth and decay functions to model and solve real-life problems?

32. Can students fit exponential and logarithmic models to sets of data?

Unit 4

33. Can the student solve real-life problems involving right triangles?  

34. Can the student use the Law of Cosines and Law of Sines to model and solve 

             real-life problems?

35.  Can students find the areas of oblique triangles?

36. Can students use the fundamental trig identities

37.  Can students represent vectors as directed line segments?

38. Can students write the component form of vectors?

39. Can students add, subtract, multiply and find the magnitude of the vector algebraically?

40. Can students find the direction angles of vectors?

41. Can students use vectors to model and solve real-life problems involving quantities that have both size and direction?

Unit 5  

42. Can students describe an angle and convert between degree and radian measure?

43. Can students use angles to model and solve real-life problems involving arc length, areas of sectors, linear speed, and angular speed?

44. Can students identify the unit circle and its relationship to real numbers?

45. Can students evaluate the trigonometric functions of sine and cosine using the unit circle?

46. Can students use reference angles to evaluate trigonometric functions?

47. Can students use trigonometric functions to model and solve real-life problems?

48. Can students use the unit circle to graph the sine and cosine functions identifying their domains and ranges?

49. Can students identify the other four trig functions from the fundamental identities?

       50.Can students use amplitude, period, phase shift, and vertical displacement to 

             sketch the graphs of sine and cosine?  Can they use the same information to write 

             their equations?

Unit 6

51. Can students identify the other four trigonometric functions, define them according to the unit circle, and sketch their graphs?

52. Can students write a trigonometric equation in the form of an inverse relation? 

53. Can students find the values of the inverses of the trigonometric functions?

54. Can students find the principal values of inverse trigonometric functions?

55. Can students evaluate the compositions of trigonometric functions?

56. Can students use the sum and difference identities and the double angle identities?

57. Can students use the identities to solve trigonometric equations

58. Can students graph polar coordinates and simple polar equations?

59. Can students change rectangular coordinates to polar coordinates and vice versa?

60. Can students graph a complex number and find its absolute value?

61. Can students write a complex number in polar form?

62. Can students multiply and divide complex numbers written in polar form?

Unit 7

63. Do students understand that a sequence is a function whose domain is the set of natural numbers?

64. Can students graph a sequence?

65. Can students recognize, write, and find the nth term of a finite arithmetic or geometric sequence?

66. Can students give the recursive definition for a sequence?

67. Can students recognize, write, and find the sum of an arithmetic or geometric series?

68. Can students determine whether or not the sum of an infinite geometric series exists and if so find the sum?

69. Do students recognize the convergence or divergence of a sequence?

70. Can students find the limit of terms of an infinite sequence?

71. Can students use summation notation to write sums of sequences?

72. Can students use sequences and series to model and solve real-life problems?

