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By the end of the course, students are expected to: 

 
Semester One 
 explain and apply properties of real numbers 
 represent and analyze linear equations and 

inequalities using a variety of strategies, tools 
and technologies 

 write equations and inequalities 
 solve linear equations and inequalities using 

tables 
 solve linear equations and inequalities using 

graphs 
 solve linear equations and inequalities using 

symbol reasoning 
 make a scatterplot and find a linear regression 

equation if appropriate 
 use a linear regression equation to make 

predictions 
 solve a system of linear equations or 

inequalities using tables 
 solve a system of linear equations or 

inequalities using graphs 
 solve a system of linear equations using 

symbolic reasoning 
 

Semester 2 
 represent and analyze exponential equations 

using a variety of strategies, tools and 
technologies 

 represent and analyze quadratic equations 
using a variety of strategies, tools and 
technologies 

 represent and analyze equations that model 
inverse variation 

 solve right triangle problems using the 
pythagorean theorem and its converse 

  find the probabilities of simple and compound 
events 

 represent the center of data sets using mean, 
median and mode 

 create and interpret appropriate data displays 

 find appropriate regression models and 
then make predictions 
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By the end of the course, students are expected to: 

 
Number and operations 
 understand numbers, ways of representing 

numbers, relationships among numbers and 
number systems 

 understand meanings of operations and how 
they relate to one another 

 compute fluently and make reasonable 
estimates 

 
Algebra 
 understand patterns, relations, and functions 
 represent and analyze mathematical situations 

and structures using algebraic symbols 
 use mathematical models to represent and 

understand quantitative relationships 
 analyze change in various context 

 
Geometry 
 analyze characteristics and properties of two-

space and three-dimensional geometric shapes 
and develop mathematical arguments about 
geometric relationships 

 specify locations and describe spacial 
relationships using coordinate geometry and 
other representational systems 

 apply transformations and use symmetry to 
analyze mathematical situations 

 use visualization, spacial reasoning, and 
geometric modeling to solve problems 
 

Measurement 
 understand measurable attributes of objects 

and the units, systems and processes of 
measurement 

 apply appropriate techniques, tools and 
formulas to determine measurements 
 
 
 
 

Data Analysis and Probability 
 formulate questions that can be addressed 

with data and collect, organize and display 
relevant data to answer them 

 select and use appropriate statistical 
methods to analyze data 

 develop and evaluate inferences and 
predictions that are based on data 

 understand and apply basic concepts of 
probability 

 
Problem Solving 
 build new mathematical knowledge 

through problem solving 
 solve problems that arise in mathematics 

and in other context 
 apply and adapt a variety of appropriate 

strategies to solve problems 
 monitor and reflect on the process of 

mathematical problem solving 
 
Reasoning and Proof 
 recognize reasoning and proof as 

fundamental aspects of mathematics 
 make and investigate mathematical 

conjectures 
 develop and evaluate mathematical 

arguments and proofs 
 select and use various types of reasoning 

and methods of proof 
 
Communication 
 organize and consolidate mathematical 

thinking through communication 
 communicate mathematical thinking 

coherently and clearly to peers, teacher 
and others 

 analyze and evaluate mathematical 
thinking and strategies of others 

 use language of mathematical ideas 
precisely 
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Connections 
 recognize and use connections among 

mathematical ideas 
 understand how mathematical ideas 

interconnect and build on one another to 
produce a coherent whole 

 recognize and apply mathematics in context 
outside of mathematics 
 

Representation 
 create and use representations to organize, 

record and communicate mathematical ideas 
 select, apply and translate among 

mathematical representations to solve 
problems 

 use representations to model and interpret 
physical, social and mathematical phenomena 
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By the end of the course, students are expected to: 

 
Functions, Graphs and Limits 

 
Limits of functions (including one-sided limits) 
 have an intuitive understanding of the limiting 

process 
 calculate limits using algebra 
 estimate limits from graphs or tables of data 

 
Asymptotic and unbounded behavior 
 understanding asymptotes in terms of 

graphical behavior 
 describe asymptotic behavior in terms of limits 

involving infinity 
 compare relative magnitudes of functions and 

their rates of change (for example, contrasting 
exponential growth, polynomial growth and 
logarithmic growth) 
 

Continuity as a property of functions 
 have an intuitive understanding of continuity 

(The function values can be made as close as 
desired by taking sufficiently close values of 
the domain.) 

     understand continuity in terms of limits 
 understand graphs of continuous functions 

(Intermediate Value Theorem and Extreme 
Value Theorem) 

 
Derivatives 

 
Concept of the derivative 
 present  derivatives graphically, numerically 

and  analytically 
 interpret derivative as an instantaneous 

rate of change 
 define derivative as the limit of the 

difference quotient 
 describe relationship between 

differentiability and continuity 
 

Derivative at a point 
 find slope of a curve at a point - examples 

are emphasized, including points at which 
there are vertical tangents and points at 
which there are no tangents 

 find tangent line to a curve at a point and 
local linear approximation 

 find instantaneous rate of change as the 
limit of average rate of change 

 approximate rate of change from graphs 
and tables of values 

 
Derivative as a function 
 find corresponding characteristics of graphs 

of ƒ and ƒ’ 
 determine the relationship between the 

increasing and decreasing behavior of ƒ 
and the sign of ƒ’ 

 explain Mean Value Theorem and its 
geometric interpretation 

 solve equations involving derivatives  
 
Second derivatives 
 find corresponding characteristics of the 

graphs of ƒ, ƒ’ and ƒ’. 
 determine the relationship between the 

concavity of ƒ and the sign of ƒ ∙ 
 describe points of inflection as places 

where concavity changes 
 
Applications of derivatives 
 analyze curves, including the notions of 

monotonicity and concavity 
 optimize both absolute (global) and relative 

(local) extrema 
 model rates of change, including related 

rates problems 
 use implicit differentiation to find the 

derivative of an inverse function 
 interpret the derivative as a rate of change 

in varied applied contexts, including 
velocity, speed and acceleration 
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 interpret differential equations via slope fields 

and the relationship between slope fields and 
solution curves for differential equations 
 

Computation of derivatives 
 explain derivatives of basic functions, including 

power, exponential, logarithmic, trigonometric 
and inverse trigonometric functions 

 explain derivative rules for sums, products and 
quotients of functions 

 apply chain rule and implicit differentiation 
 
 

 Integrals 
 

Interpretations and properties of definite integrals 
 explain definite integral as a limit of Riemann 

sums 
 describe definite integral of the rate of change 

of a quantity over an interval interpreted as 
the change of the quantity over the interval: 

 = f (b) - f (a) 
 apply  basic properties of definite integrals 

(examples include additivity and linearity) 
 

Applications of integrals  
 adapt knowledge and techniques to solve 

model physical, biological or economic 
problems (emphasis on using the method of 
setting up an approximating Riemann sum and 
representing its limit as a definite integral)  

 include in specific applications: 
- find the area of a region 
- find the volume of a solid with known cross 

sections 
- find the average value of a function 
- find the distance traveled by a particle 

along a line  
- determine accumulated change from a rate 

of change 
 
 

Fundamental Theorem of Calculus 
 use the Fundamental Theorem to evaluate 

definite integrals 
 use the Fundamental Theorem to represent 

a particular antiderivative and the 
analytical and graphical analysis of 
functions so defined 

 
Techniques of antidifferentiation 
 determine antiderivatives following directly 

from derivatives of basic functions 
 determine antiderivatives by substitution 

of variables (including change of limits for 
definite integrals) 

 
Applications of antidifferentiation 
 Find specific antiderivatives using initial 

conditions, including applications to motion 
along a line 

 Solve separable differential equations and 
using them in modeling (including the study 
of the equation y’ = ky and exponential 
growth) 

 
Numerical approximations to definite integrals 
 use Riemann sums (using left, right and 

midpoint evaluation points) and 
trapezoidal sums to approximate 
definite integrals of functions 
represented algebraically, graphically 
and by tables of values 
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By the end of the course, students are expected to: 
 

Basic Math Skills 
 use the order of operations with mathematical 

expressions 
 write and solve basic mathematical equations 
 add, subtract, multiply and divide rational 

numbers 
 convert units of measurement 
 
Geometry 
 measure and classify angles 
 calculate the area and volume of geometric 

shapes 
 
Statistics and Probability 
 solve problems using ratios, proportions and 

percents 
 estimate approximate answers 
 find mean, median, mode, and range of a data 

set 
 use multiple representations of data 
 use basic probability rules to solve problem 
 
Personal Finance 
 interpret a pay stub 
 balance and maintain a checkbook 
 calculate interest charges for loans and 

investments 
 create personal budgets 
 comparison shopping 
 interpret basic tax forms 
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By the end of the course, students are expected to: 
 

Apply the concept of congruence to: 
 experiment with transformations in the plane 
 understand congruence in terms of rigid 

transformations 
 prove geometric theorems 
 make geometric constructions 

Apply the concepts of similarity, right triangles and 
trigonometry to: 
 understand similarity in terms of similarity 

transformations 
 prove theorems involving similarity 
 define trigonometric ratios and solve problems 

involving right triangles 
 apply trigonometry to general triangles 

Use the characteristics of circles to: 
 understand and apply theorems about circles 
 find arc lengths and areas of sectors of circles 

Express geometric properties with equations to: 
 translate between the geometric description 

and the equation for a conic section, such as 
parabolas, ellipses, circles, etc. 

 use coordinates to prove simple geometric 
theorems algebraically 

Use geometric measurement and dimension to: 
 explain volume formulas and use them to solve 

problems 
 visualize relationships between two-

dimensional and three-dimensional objects 

Model situations with geometry to: 
 apply geometric concepts in modeling 

situations 
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By the end of the course, students are expected to: 
 
 understand, analyze and interpret graphical 

representations of a variety of different 
functions 

 find the zeroes (real and non-real) of a variety 
of functions 

 find intercepts, and asymptotes of a variety of 
functions algebraically and using tables or 
graphs 

 transform a variety of functions using 
reflections, and horizontal and vertical changes 

 factor polynomials of all degree using a variety 
of strategies 

 use limits to determine the behavior of 
functions at certain points 

 understand and use logarithmic rules in order 
to solve equations 

 apply the logarithmic rules to real-life 
situations 

 understand and interpret trigonometric rules 
and identities and use them to solve equations 

 apply trigonometric rules and identities to real-
life situations 

 understand, analyze and interpret conic 
sections 

 use matrices to solve systems of equations and 
inequalities 

 use the binomial theorem and Pascal’s triangle 
to expand powers of binomials 

 find the instantaneous and average rate of 
change 

 describe how the different rates of change 
relate to derivatives 

 calculate basic derivatives and integrals 
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