
 Pre-Calculus Unit 1: Algebraic, Exponen�al, and Logarithmic Func�ons 
 September-November (45 instruc�onal days) 

 Targeted Standards 

 Cluster:  Analyze func�ons using different 
 representa�ons. Analyze regression 
 equa�ons and their behavior. Understand 
 polynomial and ra�onal func�ons and their 
 behavior. 

 ●  F-BF.B.5  : (+) Use the inverse rela�onship between  exponents and logarithms to solve problems 
 involving logarithms and exponents 

 ●  A-REI.A.2  : Solve simple ra�onal and radical equa�ons  in one variable, and give examples showing 
 how extraneous solu�ons may arise. 

 ●  A-REI.D11  : Explain why the x-coordinates of the points  where the graphs of the equa�ons y = f(x) 
 and y = g(x) intersect are the solu�ons of the equa�on f(x) = g(x); find the solu�ons 
 approximately, e.g., using technology to graph the func�ons, make tables of values, or find 
 successive approxima�ons. Include cases where f(x) and/or g(x) are linear, polynomial, ra�onal, 
 absolute value, exponen�al, and logarithmic func�ons.★ 

 ●  S-ID.B.6B  :  Informally assess the fit of a func�on  by plo�ng and analyzing residuals, including 
 with the use of technology 

 ●  F.IF.A.3  : Recognize that sequences are func�ons,  some�mes defined recursively, whose domain is 
 a subset of the integers. For example, the Fibonacci sequence is defined recursively by f(0) = f(1) = 
 1, f(n+1) = f(n) + f(n-1) for n ≥ 1. 

 ●  F-IF.C.7D  : (+) Graph ra�onal func�ons, iden�fying  zeros and asymptotes when suitable 
 factoriza�ons are available, and showing end behavior. 

 ●  F-IF.C.7E  : Graph exponen�al and logarithmic func�ons,  showing intercepts and end behavior, and 
 trigonometric func�ons, showing period, midline, and amplitude. 

 Ra�onale and Transfer Goals  : 

 This unit introduces students to algebraic, exponen�al, and logarithmic func�ons.  Students build on Algebra II knowledge and review key areas 
 of that course.  Students begin to understand how to apply knowledge and skills in algebra, specifically involving exponents into the 
 calculus-based applica�on of logarithms.  This bridge helps transi�on students to Calculus. 



 Enduring Understandings: 
 Algebraic func�ons model real-world problems and solu�ons. 
 Exponen�al func�ons and logarithms are mathema�cal ways of explaining real-world phenomena. 
 Mathema�cians can determine best-fit models for given sets of data. 
 Math can be used to explain, understand, and predict real-world situa�ons. 

 Essen�al Ques�ons  : 
 How do algebraic func�ons model real-world problems and their solu�ons? 
 How do exponen�al func�ons model real-world problems and their solu�ons? 
 How do logarithmic func�ons model real-world problems and their solu�ons? 
 How are expressions involving exponents and logarithms related? 
 How do you determine the best-fit model for a given set of data? 

 Content/Objec�ves  Instruc�onal Ac�ons 
 Content 

 What students will know 
 Skills 

 What students will be able to do 
 Ac�vi�es/Strategies 

 How we teach content and skills 
 Evidence (Assessments) 

 How we know students have learned 
 ●  Algebraic and Geometric 

 Sequences and Series 
 ●  Distance/midpoint 

 formulas 
 ●  Ver�cal/horizontal line 

 test 
 ●  Linear/quadra�c/cubic/q 

 uar�c func�ons 
 ●  Absolute value/radical 

 func�ons 
 ●  Greatest integer func�on 
 ●  Piecewise func�ons 
 ●  Circle equa�ons 
 ●  Parent func�ons 

 ●  Derive the formula for 
 the sum of a finite 
 geometric series 

 ●  Iden�fy func�ons from a 
 variety of 
 representa�ons. 

 ●  Dis�nguish between 
 linear, exponen�al and 
 quadra�c func�ons from 
 mul�ple representa�ons 

 ●  Relate the domain of a 
 func�on to its graph and 
 to the context. 

 Math prac�ce individually, whole 
 group, and small group. 
 Peer group leadership 

 Student presenta�ons of concepts 
 and demonstra�on of skills 

 Students given access to online 
 textbook 

 Partners or group work (groups 
 formed heterogeneously 
 according to ability) 

 Forma�ve/Summa�ve: 
 ●  Wri�en sec�on 

 assessments 
 ●  Review Games 
 ●  Prac�ce exercises and 

 assignments 
 ●  White board 

 demonstra�ons 
 ●  Desmos Ac�vi�es 
 ●  Wri�en Topic 

 Assessments 
 ●  Technology Assessments 
 ●  Benchmark 1 Assessment 

https://drive.google.com/file/d/1oYcX2jKs8L5vRIh1z-jy01gEdvubmULw/view?usp=sharing


 ●  Horizontal and Ver�cal 
 shrinks and stretches 

 ●  Increasing/decreasing 
 func�ons 

 ●  Asymptotes and Domain 
 restric�ons with ra�onal 
 func�ons 

 ●  Rela�ve 
 maximum/minimums 

 ●  Synthe�c 
 subs�tu�on/division 

 ●  Ra�onal zero test 
 ●  Factor/remainder 

 theorems 
 ●  Intermediate value 

 theorem 
 ●  Leading coefficient test 
 ●  Upper and Lower bound 

 rules. 
 ●  Asymptotes 
 ●  Sign Analysis 
 ●  Proper�es of exponents 
 ●  The defini�on of a 

 logarithm. 
 ●  The graph of f(x) = log (x) 

 has a domain of x>0, a 
 ver�cal asymptote at x=0, 
 and an x- intercept at x = 
 1. 

 ●  Change of base formula. 

 ●  Relate values of a 
 func�on back to the 
 original context. 

 ●  For a func�on that 
 models a rela�onship 
 between two quan��es, 
 interpret key features of 
 graphs and tables in 
 terms of the quan��es, 
 and sketch graphs 
 showing key features 
 given a verbal descrip�on 
 of the rela�onship. Key 
 features include: 
 intercepts, intervals, 
 where the func�on is 
 increasing, decreasing, 
 posi�ve, or nega�ve, 
 rela�ve maximums 
 func�on in increasing, 
 decreasing, posi�ve, or 
 nega�ve, rela�ve 
 maximums and 
 minimums, symmetries, 
 end behavior, and 
 periodicity 

 ●  Transform graphs based 
 on changes in equa�ons 
 and write equa�ons 

 Open Source ac�vi�es below 
 from Illustra�ve Math and 
 Desmos: 

 ●  Snake on a Plane - 
 Sequences 

 ●  Two Squares are Equal - 
 Solving Quadra�cs 

 ●  Will it hit the Hoop? - 
 Graphing Quadra�cs 

 ●  Introduc�on to 
 Polynomials 

 ●  Graphing Ra�onal 
 Func�ons 

 ●  Polygraph: Ra�onal 
 Func�ons 

 ●  Exponen�al Kiss 
 ●  Iden�fying Exponen�al 

 Func�ons 
 ●  Exponen�als and 

 Logarithms I 
 ●  Radical Equa�ons 
 ●  Basketball - Ra�onal 

 Equa�ons 
 ●  Who wins the race? - 

 Radical and Ra�onal 
 ●  Canoe Trip - Ra�onal 
 ●  An Extraneous Solu�on 

http://tasks.illustrativemathematics.org/content-standards/HSF/IF/A/3/tasks/1695
http://tasks.illustrativemathematics.org/content-standards/HSF/IF/A/3/tasks/1695
http://tasks.illustrativemathematics.org/content-standards/HSA/REI/D/11/tasks/618
http://tasks.illustrativemathematics.org/content-standards/HSA/REI/D/11/tasks/618
https://teacher.desmos.com/activitybuilder/custom/56e0b6af0133822106a0bed1
https://teacher.desmos.com/activitybuilder/custom/56e0b6af0133822106a0bed1
http://tasks.illustrativemathematics.org/content-standards/HSA/REI/D/11/tasks/1551
http://tasks.illustrativemathematics.org/content-standards/HSA/REI/D/11/tasks/1551
http://tasks.illustrativemathematics.org/content-standards/HSF/IF/C/7/tasks/1694
http://tasks.illustrativemathematics.org/content-standards/HSF/IF/C/7/tasks/1694
https://teacher.desmos.com/polygraph-rationals
https://teacher.desmos.com/polygraph-rationals
http://tasks.illustrativemathematics.org/content-standards/HSF/IF/C/7/tasks/1824
http://tasks.illustrativemathematics.org/content-standards/HSF/IF/C/7/tasks/2115
http://tasks.illustrativemathematics.org/content-standards/HSF/IF/C/7/tasks/2115
http://tasks.illustrativemathematics.org/content-standards/HSF/BF/B/5/tasks/600
http://tasks.illustrativemathematics.org/content-standards/HSF/BF/B/5/tasks/600
http://tasks.illustrativemathematics.org/content-standards/HSA/REI/A/2/tasks/391
http://tasks.illustrativemathematics.org/content-standards/HSA/REI/A/2/tasks/702
http://tasks.illustrativemathematics.org/content-standards/HSA/REI/A/2/tasks/702
http://tasks.illustrativemathematics.org/content-standards/HSA/REI/A/2/tasks/1915
http://tasks.illustrativemathematics.org/content-standards/HSA/REI/A/2/tasks/1915
http://tasks.illustrativemathematics.org/content-standards/HSA/REI/A/2/tasks/1926
http://tasks.illustrativemathematics.org/content-standards/HSA/REI/A/2/tasks/1927


 ●  Exponen�al func�ons 
 ●  Growth and decay 

 formula 
 ●  Common/natural 

 logarithms 
 ●  Base e 

 based on a transformed 
 parent graph. 

 ●  Explain the features of a 
 func�on in rela�on to its 
 context and to its 
 mathema�cal structure. 

 ●  Iden�fy the effect on the 
 graph of replacing f(x) by 
 f(x) + k, k f(x), f(kx), and 
 f(x + k) for specific values 
 of k (both posi�ve and 
 nega�ve), and find the 
 value of k given the 
 graphs. 

 ●  Experiment with cases 
 and illustrate an 
 explana�on of the effects 
 on the graph using 
 technology. Include 
 recognizing even and odd 
 func�ons from their 
 graphs and algebraic 
 expressions for them. 

 ●  Iden�fy asymptotes and 
 relate them to the 
 restric�ons of a func�on 
 in algebraic form. 

 ●  Graph a func�on using 
 basic transforma�ons. 



 ●  Compare transforma�ons 
 that preserve distance 
 and angle to those that 
 do not. 

 ●  Create inverse func�ons, 
 and solve an equa�on of 
 the form f(x) = c for a 
 simple func�on f that has 
 an inverse and write an 
 expression for the 
 inverse. and composite 
 func�ons 

 ●  Create composi�ons of 
 func�ons by accurately 
 using func�on nota�on. 
 Use composi�ons to 
 prove inverse 
 rela�onships. 

 ●  Create equa�ons and 
 inequali�es in one 
 variable and use them to 
 solve problems. Include 
 equa�ons arising from 
 linear and quadra�c 
 func�ons, and simple 
 ra�onal and exponen�al 
 func�ons. 

 ●  Create equa�ons in two 
 or more variables to 
 represent rela�onships 



 between quan��es; 
 graph equa�ons on 
 coordinate axes with 
 labels and scales 

 ●  Prove and use polynomial 
 iden��es 

 ●  Graph a polynomial given 
 in factored form, 
 indica�ng all intercepts 
 and direc�ons of end 
 behaviors. 

 ●  Use the structure of an 
 expression to iden�fy 
 ways to rewrite it. 

 ●  Create equa�ons in one, 
 two, or more 
 variables and use them to 
 solve problems. 

 ●  Construct viable 
 arguments to jus�fy a 
 solu�on method. 

 ●  Write the equa�on of a 
 polynomial func�on 
 given its graph or defining 
 characteris�cs of its 
 graph. 

 ●  Solve ra�onal equa�ons 
 in one variable, 
 checking for extraneous 
 solu�ons. 



 ●  Perform the long division 
 algorithm for polynomials 
 in order to rewrite simple 
 ra�onal expressions in 
 different forms; use 
 computer algebra 
 systems to perform the 
 same on complicated 
 examples. 

 ●  Perform the synthe�c 
 division method to solve 
 for zeros, rewrite 
 polynomials to find 
 binomial factors. 

 ●  Use direct/synthe�c 
 subs�tu�on to evaluate 
 polynomials 

 ●  Use technology (graphs, 
 tables) to solve the 
 equa�on f(x) = g(x), 
 where f(x) and/or g(x) are 
 polynomial or ra�onal 
 func�ons. 

 ●  Compare proper�es of 
 two func�ons each 
 represented in a different 
 way (algebraically, 
 graphically, numerically in 
 tables, or by verbal 
 descrip�ons). 



 ●  Apply the 
 Remainder/Ra�onal Root 
 Theorem: For a 
 polynomial p(x) and a 
 number a, the remainder 
 on division by x – a is 
 p(a), so p(a) = 0 if and 
 only if (x – a) is a factor of 
 p(x). 

 ●  Iden�fy zeros of 
 polynomials when 
 suitable factoriza�ons are 
 available, and use the 
 zeros to construct a rough 
 graph of the func�on 
 defined by the 
 polynomial. Rewrite 
 simple ra�onal 
 expressions in different 
 forms; write a(x)/b(x) in 
 the form q(x) + r(x)/b(x), 
 where a(x), b(x), q(x), and 
 r(x) are polynomials with 
 the degree of r(x) less 
 than the degree of b(x), 
 using inspec�on, long 
 division, or, for the more 
 complicated examples, a 
 computer algebra system. 



 ●  Simplify complex 
 numbers by using 
 magnitudes and 
 conjugates. 

 ●  Recognize visual 
 representa�ons of higher 
 degree polynomials and 
 their characteris�cs. 
 Apply Descartes Rule of 
 Signs to determine upper 
 and lower bound. 

 ●  Design polynomial 
 func�ons to represent 
 real-world applica�ons 

 ●  Analyze graphs of ra�onal 
 func�ons Solve 
 polynomial/ra�onal 
 inequali�es Write a 
 polynomial equa�on 
 and/or func�on to model 
 a real-life situa�on. Use a 
 model of a polynomial 
 func�on to interpret 
 informa�on about a 
 real-life situa�on. 

 ●  Translate among 
 representa�ons of 
 polynomial func�ons 
 including tables, graphs, 
 equa�ons and real-life 



 situa�ons. Rewrite 
 polynomial and ra�onal 
 equa�ons to reveal new 
 informa�on. 

 ●  Create a sca�erplot from 
 data and interpret the 
 rela�onship of the 
 quan��es represented. 

 ●  Appropriately fit a model 
 to data 

 ●  Review exponen�al laws 
 and simplifica�ons, 
 including integral and 
 ra�onal exponents 

 ●  Define and iden�fy 
 transcendental numbers 

 ●  Use logarithms to solve 
 exponen�al 
 equa�ons in base 2, 10, 
 or e. 

 ●  Evaluate logarithms 
 based on the defini�on 
 for simple cases. 

 ●  Evaluate logarithms using 
 the change of 
 base formula with 
 technology. 

 ●  Graph exponen�al 
 func�ons, iden�fying 



 intercepts and end 
 behavior. 

 ●  Graph logarithmic 
 func�ons, iden�fying 
 intercepts and end 
 behavior. 

 ●  Construct a viable 
 argument to jus�fy a 
 solu�on method when 
 solving exponen�al 
 equa�ons 

 ●  Understand the inverse 
 rela�onship between 
 exponents and logarithms 
 and use this rela�onship 
 to solve problems 
 involving logarithms and 
 exponents. 

 ●  Determine the best 
 func�on to fit a certain 
 situa�on or set of data. 

 ●  Use technology to fit 
 exponen�al models to 
 data. 

 ●  Model applied situa�ons 
 using exponen�al and 
 logarithmic func�ons and 
 answer ques�ons using 
 those models. 



 ●  Apply exponents to 
 model popula�on 
 growth, business/finance, 
 health/medicine, and 
 physics/science 

 ●  Reason quan�ta�vely and 
 use units to solve 
 problems. 

 ●  Interpret key features of 
 graphs and tables in 
 terms of the quan��es, 
 and sketch graphs 
 showing key features 
 given a verbal descrip�on 
 of the rela�onship. 

 Spiraling for Mastery 
 Content or Skill for this Unit  Spiral Focus from Previous Unit  Instruc�onal Ac�vity 

 Students should already be able to: 
 ●  Graph linear equa�ons and 

 inequali�es 
 ●  Systems of Equa�ons 
 ●  Basic Complex Number Opera�ons 
 ●  Simple Log Opera�ons 
 ●  Solving Quadra�c Equa�ons 
 ●  Factoring Quadra�cs 
 ●  Graphing Quadra�cs 
 ●  Domain and Range 
 ●  Simple Opera�ons on Func�ons 
 ●  Factor a quadra�c expression over 

 the integers. 

 Algebra II knowledge and skills 
 ●  HS.F-IF.A.1 
 ●  HS.F-IF.A.2 
 ●  8.EE.A.1 
 ●  HS.F-BF.B.4 
 ●  HS.F-LE.A.4 
 ●  HS.F-TF.B.6 
 ●  HS.F-TF.B.7 
 ●  HS.A-REI.A.1 
 ●  HS.N-RN.A.2 
 ●  HA.A-REI.D.10 
 ●  8.SP.A.2 
 ●  8.F.B.4 

 Students given handouts of powerpoint notes 

 Students given access to online textbook 

 Partners or group work (groups formed 
 heterogeneously according to ability) 

 iXL Review Sec�ons: 
 ●  Graphing Linear Inequali�es 
 ●  System of Equa�ons 
 ●  Opera�ons with Complex Numbers 
 ●  Basic Log Opera�ons 
 ●  Solving Quadra�c Equa�ons 

https://www.ixl.com/math/algebra-2/graph-a-two-variable-linear-inequality
https://www.ixl.com/math/algebra-2/solve-a-system-of-equations-using-any-method
https://www.ixl.com/math/algebra-2/add-subtract-multiply-and-divide-complex-numbers
https://www.ixl.com/math/algebra-2/evaluate-logarithms-using-properties


 ●  Determine zeros from a factored form 
 of a quadra�c. 

 ●  Manipulate a quadra�c func�on 
 between various forms to determine 
 key features, including zeros, the 
 vertex, maximum/minimum value, 
 and end behavior. 

 ●  Determine domain and range of 
 func�ons involving simple ra�onal 
 expressions. 

 ●  Write, graph, and interpret 
 exponen�al func�ons. 

 ●  Solve equa�ons with unknowns in the 
 exponent by inspec�on or use of 
 exponent rules. 

 ●  Iden�fy the effects of the 
 transforma�ons f(x) + k, k f(x), f(kx), 
 and f(x + k). 

 ●  HS.F-BF.B.3 
 ●  HS.F-LE.A.2 
 ●  HS.S-ID.B.6.a 

 ○  Comple�ng the Square 
 ○  Using Square Roots 
 ○  by Factoring 
 ○  Quadra�c Formula 

 ●  Simple Ra�onal Expressions 
 ●  Exponen�al Func�ons 
 ●  Transforma�ons of Func�ons 

 21  st  Century Skills: 
 CRP2. Apply appropriate academic and technical skills. 
 CRP8. U�lize cri�cal thinking to make sense of problems and persevere in solving them. 
 CRP11. Use technology to enhance produc�vity. 
 Career and Technical Educa�on 
 9.2.12.CAP.2: Develop college and career readiness skills by par�cipa�ng in opportuni�es such as structured learning experiences, 
 appren�ceships, and dual enrollment programs. 
 9.2.12.CAP.3: Inves�gate how con�nuing educa�on contributes to one's career and personal growth 

https://www.ixl.com/math/algebra-1/solve-a-quadratic-equation-by-completing-the-square
https://www.ixl.com/math/algebra-1/solve-a-quadratic-equation-using-square-roots
https://www.ixl.com/math/algebra-1/solve-a-quadratic-equation-by-factoring
https://www.ixl.com/math/algebra-1/solve-a-quadratic-equation-using-the-quadratic-formula
https://www.ixl.com/math/algebra-1/rational-functions-asymptotes-and-excluded-values
https://www.ixl.com/math/algebra-1/match-exponential-functions-and-graphs
https://www.ixl.com/math/algebra-1/transformations-of-quadratic-functions


 Key resources: 
 Pre-Calculus: A Graphing Approach,  Holt, Rinehart  and Winston 2007, Chapters 1 - 5 
 Desmos Ac�vity Builder 
 Desmos Graphing Calculator Explora�ons 
 Geometer’s Sketchpad Explora�ons/Geogebra 
 Interdisciplinary Connec�ons 
 NJSLS ELA 
 NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including visually and quan�ta�vely, as well as in words. 

 NJSLA Science 
 HS-PS4-1. Use mathema�cal representa�ons to support a claim regarding rela�onships among the frequency, wavelength, 
 and speed of waves traveling in various media. 
 HS-PS3-1. Create a computa�onal model to calculate the change in the energy of one component in a system when the 
 change in energy of the other component(s) and energy flows in and out of the system are known. 


