Unit Planning Guide
Grade Level: 11 - 12

Subject: Pre-calculus
Unit Title/Number:  Unit 2/Transformations, Compositions, and Inverses of Functions
	Stage I -  Desired Results

	Transfer

	The student will be able to independently use their learning to……

	Meaning

	UNDERSTANDINGS

Students will understand that…
1. Equations of parent functions can be transformed by translating, dilating (stretch/compress) and reflecting as in af(x), f(x) +d, f(x – c), f(bx), |f(x)| and f(|x|).
2. Changes in the parameters of parent functions have specific effects on the equation of the function and the graph in the coordinate plane.
3. Real-life situations and data relationships can be modeled using functions that are transformations of the representative parent function.
4. They can describe operations, compositions and inverses using verbal descriptions.
5. Regression equations can be used to model data that has been graphed on a scatter plot.


	ESSENTIAL QUESTIONS

Students will keep considering…
How do you decide which parent function best models a situation or a set of data?
How can basic transformations be applied to modify a graph in order to fit data?

How would you describe the effects of a, b, c and d in the general form af(x), f(x) +d, f(x – c) and f(bx),   when transforming the parent functions?
What kinds of operations are performed on functions?

How does each affect the function model, table or graph?

Under what circumstances would a function’s inverse not also be a function?

How does this affect the equation-solving process?


	Acquisition

	Students will know…

6. How to identify general forms of parent functions from graphs or equations including Polynomial, Rational, Power, Radical, Absolute value, Exponential and Logarithmic.
7. Operations can be performed on functions, which have an effect on their tables, graphs, and symbolic representations.

8. The meaning of transformations including translations, reflections and dilations and recognize symbolic and graphical representations of transformations.

9. The graph of a function and its inverse reflect across the y = x line; the elements of the ordered pairs are reversed; and the x and y variables are interchanged in the algebraic generalizations.

10. Properties of functions including domain, range, intercepts, zeros, rate of change, maximum, minimum, symmetry, asymptotic behavior and end behavior.

	Students will be skilled at…

11. Performing transformations and compositions of parent functions with and without technology.
12. Applying transformations to parent functions including absolute value transformations.
13. Comparing transformations with and without technology using graphs, tables, symbols and verbal descriptions.
14. Finding the inverse of a function algebraically.

15. Interpreting verbal descriptions of inverses of functions.

16. Solving problem situations involving operations, compositions and inverses of functions and relating the effects to a verbal description.
17. Analyzing various problem situations to determine an appropriate model with and without technology based on data, scatter plots and characteristics.
18. Make predictions from function models that represent problem situations.

	Stage II - Assessment Evidence

	Performance Indicator(s):
PI1)   CS Transformation Evaluation:  Select and analyze a real-world diagram that illustrates transformations and can be modeled on a coordinate plane.  Use your knowledge of transformations to formulate functions that can be used to form this diagram.  (P.2A)
PI2)   CS Evaluation:  Function Composition and Inverses.  Model and analyze a real-life problem situation involving functions and create a display of results for the problem situation.  (P.2A; P.3D)

	Student Self-Evaluation/Self-Assessment:
Self-assessment of progress made on learning targets.

Corrections of homework and quiz errors.

Journal entries describing understanding or lack of understanding.


	Other types of assessments:
CSCOPE Unit Assessment, Daily Warm-up questions, Marker-board quick-checks for understanding, Teacher made quizzes (not completed)


	

	

	Stage III - Learning Activities/Plan

	Instructional Vocabulary

Vocabulary (Math and non-math)

Functions

Relations

Inverses

Transformations: adding horizontal stretch and compression and absolute value.

Translations

Dilations

Reflections

Stretch

Compress

Parameters

Data relationships


	Representations:  Symbolic (algebraic), graphical, tabular, verbal (description)

Composition of functions (eg. 
[image: image1.wmf]g

f

o

)

Piecewise functions

Rate of change 

Intercepts

Zeros

Maximum/Minimum

Asymptotic behavior

End behavior

Continuity

constant

Domain/Range

Continuous/discrete

Scatter Plot



	Materials/Manipulatives/Resources needed


	Graphing Calculators, timers, marbles, rulers, blocks, PVC pipe thermometers, cups, graph paper (paper size and chart size), hot water, iced water

	What worked? What didn’t work? What needs to be adjusted for next year? What misconceptions did the kids have before/after the unit?


	


	


	Timeline
	Activity – all are CS activities unless otherwise noted
	TEKS
	LT
	PI
	Assessment Questions

	Day 1

9/12
	· Warmup – (Graph a rational function/find max, min, d/r, intervals where the function is increasing and decreasing, asymptotes)

· Parent Function Transformation  

· Put on a Happy Face 

· Check these tomorrow together
	P.2A
	1 & 2

8

10

12


	1
	1, 7, 8, 12, 13, 14

	Day 2

9/13
	· Warmup – given specific parameters, sketch a function from transformed parent functions (emphasis that it must be a function when complete) 10

· Check work from Monday - 10

· Student Pairs:  Name that Function (2 pages….page 1 w/o calc)  Check with table group. - 15

· Begin Table Patterns (large group direct instruction) model 1, 2 3 and 10.  Students complete for HW (2 days) remainder of class
	P.2A
	6

7

8
	1
	1, 7, 8, 12, 13, 14

	Day 3

9/14
	· Warmup – Graph a piecewise function on paper and then in the calculator (pay attention to limit on the domain) 10

· Individual practice:  Quadratic & Exponential (10 min in class…if not complete it becomes HW)

· Group projects:  introduce and begin
	P.3D

P.3B
	3

5

17

18
	1
	2, 13, 14

	Day 4

9/15
	· Group projects continued (need all class time for this)

· Remind students to study for tomorrow’s quiz
	same
	same
	1
	2

	Day 5

9/16
	· Quiz – performance assessment

Transformations Evaluation (shortened version)
	All above
	All above
	1
	

	Day 6

9/19


	· Waramup:  Name that Function Transformation (use white boards)

· Engage – Seating Chart to introduce composition of functions (students work in groups)

· Begin – Direct teaching/individual - Evaluating Functions (finish for homework)
	P.2A

P.2B


P.3D
	4,5

11
	2
	1, 3, 6, 7, 8, 9, 10

	Day 7

9/20
	· Warmup:  Review Function Evaluations with white boards

· Demonstration: making pancakes

· Students complete Pancake compositions in pairs

· Students are assigned Composition of Fun. for HW. (2 days)
	P.2B
	4

11
	2
	3, 9, 10

	Day 8

9/21


	· Warmup:  Students answer questions about what they learned from the pancake combinations

· Together:  Begin Composing Graphs

· (finish for homework due tomorrow)
	P.2B
	4

11
	2
	6, 9, 10

	Day 9

9/22


	· All of class:  Texas ink (students complete in groups for 35 min)

· Ask questions and check for understanding 25 min

· More Transformations (homework due Monday)
	P.2A

P2.B
	1, 2, 4

6, 7, 8

11, 12, 13
	2
	1, 6, 7, 8

	Day 10

9/23
	· Quiz:   Evaluation: Questions 1, 2, 4, 5, 6, 7, 8
	P.2B
	
	2
	

	Day 11

9/26
	· Warmup:  Write down everything you remember about inverses from Algebra 2

· Direct Teach and Individual Practice:  Inverses (Model example) Students work in pairs to complete

· Go over assignment and check for understanding

· HW:  Inverses Practice
	P.2B
	9

14
	2
	4, 11

	Day 12

9/27
	· Warmup:  Comp of  Functions; One inverse problem

· Direct Teach:  Finding inverses algebraically

· Complete individually….check answers with table partners and complete for homework
	P.2B
	9

14
	2
	4, 5, 11

	Day 13

9/28
	· Solving Equations and Plug and Chug

· Shoes in Stock (Ticket Probability homework)
	P.3D
	15

16
	2
	2, 3, 4, 5, 6, 11

	Day 14

9/29
	· Review for Assessment
	ALL
	ALL
	
	

	Day 15

9/30
	· Assessment Unit 2
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