
Common Core Algebra H – 3110      Full year - 1 credit 

Grade 9   

Prerequisites:  Completion of Math 8 and Honors Policy Applies   

 

The New York State Common Core Algebra program, in association with selected enrichment topics, is melded 

to form the curriculum for this honors class.  Instructional units include:  Seeing Structure in Expressions, 

Arithmetic with Polynomials and Rational Expressions, Reasoning with Equations and Inequalities, Creating 

Equations, Interpreting Functions, and Interpreting Categorical and Quantitative Data. This course is very 

similar to the one offered to accelerated students in the eighth grade at the Garden City Middle School.  It will 

only be offered when there are sufficient numbers of qualified ninth grade students. Graphing calculators 

(TI84+) will be used extensively in this course and are required for the Regents examination.  This class will 

prepare students to take the Common Core Algebra Regents examination in June. This Regents examination is a 

requirement for a high school diploma.  

 

General Department Philosophy 

 

The Garden City Mathematics Department presents courses that align with either the New York State Regents 

curriculum or the College Board’s Advanced Placement curriculum.  In either case, the course material 

prepared by the Department (Grades 6 – 12) is fully consistent with these standards.  In particular, our 

Advanced Placement syllabi have been approved by the College Board.  Our Regents courses address the five 

NYS content strands as well as the five process strands.  Our instructional activities are created to promote 

written and verbal mathematical communication and critical thinking skills that employ accurate mathematical 

ideas.  The Department develops student assessments that are also consistent with the New York State and/or 

College Board assessment in both style and content.  The scoring rubrics employed by the Department are 

modeled after the particular associated scoring guides.  Additional information about the NYS Mathematics 

program can be found at https://www.engageny.org/resource/high-school-algebra-i. 

  

Members of the Department encourage their students to explore, discover and question the many fundamental 

concepts developed within each courses.  The primary objective is to engage our students in lessons that are 

meaningful, inspiring and enjoyable and promote a greater interest in mathematics – at the post-secondary level 

and beyond.  Technology applications, such as calculator usage, are incorporated as developmentally 

appropriate and as specified by the NYS and/or College Board curriculum.  The Department wants each student 

to realize that they can make a contribution to their class and that others can benefit from their input.  The 

Department wants all students to maximize their mathematical potential as we move through the challenging 

curriculum and prepare to master all course requirements. 

 

1. Real Numbers  

    

Content  

- The Real Number System  

- Properties of the Real Numbers and its subsets 

- Operations with finite sets  

- Review Order of Operations  

 

Skills  

- Define and identify natural numbers, whole numbers, and integers.  

- Define and identify rational numbers and irrational numbers.  

- Use and recognize the symbols that represents the sets of real numbers, rational numbers, integers, and  

  natural numbers.  

- Perform all basic operations with integers, fractions, equivalent fractions, and decimals.  

- Define base, exponent, and power.  Evaluate exponents and powers of integers and fractions.  

- Evaluate algebraic expressions using the order of operations.  

https://www.engageny.org/resource/high-school-algebra-i


- State and apply the commutative and associative properties of addition and multiplication. 

- State and apply the distributive property of multiplication over addition. 

- State and apply the additive identity and multiplicative identity properties 

- State and apply the additive and multiplicative inverse properties.  

- Locate and order real numbers on a number line.  

- Define closure and determine whether or not finite and infinite sets are closed under specific operations. 

 

2. Expressions, Equations, and Inequalities  

 

Content  

- Algebraic expressions  

- Linear equations and inequalities 

- Literal equations  

- Word problems  

- Compound inequalities 

 

Skills  

- Translate verbal phrases into algebraic language representing unknown values as variables.  

- Translate a given mathematical expression into a verbal phrase. 

- Distinguish the difference between an expression and an equation.  

- Add and subtract “like terms” in an algebraic expression/equation.  

- Solve one-step/two-step equations, and equations that have variables on both sides.  

- Solve equations that involve using the distributive property.  

- Solve for a variable in terms of another variable (literal equation).  

- Solve word problems including perimeter, consecutive integer, coin, distance/rate and age problems.  

- Solve equations involving fractional expressions.  

- Find and graph the solution set of an inequality.  

- Solve compound inequalities and graph their solution sets. 

- Graph conjunctions and disjunctions on a number line. 

- Express conjunctions and disjunctions using interval notation. 

- Use set notation and interval notation to represent a solution set. 

 

3. Polynomials  

 

Content  

- Identifying monomials and polynomials.  

- Operations involving monomials, binomials, trinomials and polynomials.  

 

Skills  

- Define and identify monomials, binomials, trinomials and polynomials.  

- State and apply the rules for combining polynomials using addition and subtraction.  

- State and apply the rules for multiplying a monomial by a monomial.  

- State and apply the rules for multiplying a monomial by a polynomial.  

- State and apply the rules for multiplying a binomial by a polynomial. 

- State and apply the rules for dividing monomials by monomials. 

- State and apply the rules for dividing polynomials by monomials. 

- State and apply the rules for long division of polynomials by binomials.  

- Solve word problems involving area. 

 

4. Factoring  

 

Skills  



- Define and identify prime numbers, composite numbers, and factors.  

- Find the Greatest Common Factor of an expression.  

- Factor trinomials in standard quadratic form when a = 1 and a  1.  

- Factor the difference of two perfect squares.  

- Factor polynomials completely, re-emphasizing the importance of finding a GCF.  

- Factoring by Grouping 

 

5. Laws of Exponents  

 

Content  

- Operations involving numbers and variables containing exponents  

 

Skills  

- State and apply the product and quotient rule for exponents.  

- State and apply the power rule for exponents.  

- Evaluate expressions with integral exponents, including zero and negative numbers.  

- Re-writing expressions that contain negative exponents with positive exponents.  

 

6. Relations and Functions  

 

Content  

- Domain and range  

- Functions and the notation used to represent them 

- Evaluating functions 

- Transformations of functions 

- Building functions 

- Linear, quadratic, and exponential models 

- Exponential growth and decay 

 

Skills  

- Define domain and range.  

- Define relation and function and determine if a relation is a function.  

- Determining functions from ordered pairs and graphs.  

- Write an equation to represent a function from a table of values.  

- Write an equation to represent a function from a table of values.  

- Identify the differences between families of functions. (Linear, quadratic, absolute value and exponential) 

- Graph linear, quadratic, absolute value, exponential, cubic, cube root, and square root functions. 

- Graph piecewise defined functions, including step functions. 

- Define the absolute value function as a piecewise defined function. 

- Perform horizontal and vertical shifts, horizontal and vertical stretches/shrinks, reflections in the x and y axes. 

- Explore the symmetry of graphs of quadratic and absolute value functions. 

- Understand the concept of a function and use function notation. 

- Build a function that models a relationship between two quantities. 

- Build new functions from existing functions. 

- Construct and compare linear, quadratic, and exponential models and solve problems. 

- Interpret expressions for functions in terms of the situation they model. 

- Find the average rate of change of a function on a given interval. 

- Determine the equation of a line given the slope and y-intercept, or the coordinates of two points. 

- Determine the equation of a line parallel to the x-axis or y-axis.  

- Write the equation of a line that is parallel to a given line and passes through a given point. 

- Define and identify the x-intercept, y-intercept, and slope of a line from a graph, table, or equation. 

- Solve systems of linear equations graphically and algebraically.  



- Analyze and solve verbal problems whose solutions require solving a system of equations.  

- Graphing linear inequalities and systems of linear inequalities.  

- Construct linear and exponential functions, including arithmetic and geometric sequences, given a graph, a  

  description of a relationship, or two input-output pairs. 

- Distinguish between situations that can be modeled with linear functions and with exponential functions.  

- Show that linear functions change by equal differences over equal intervals, and exponential functions  

   change by equal factors over equal intervals.  

- Recognize situations in which one quantity changes at a constant rate per unit interval relative to another.  

- Observe using graphs and tables that a quantity increasing exponentially eventually exceeds a quantity    

  increasing linearly, quadratically, or (more generally) as a polynomial function.  

 

7. Radicals  

 

Content  

- Square Roots  

- Perfect Squares  

- Simplifying Radicals  

- Operations with Radicals  

 

Skills  

- Define a perfect square.  

- Find the square root of a number.  

- Simplify a radical completely.  

- Estimate the value of a radical.  

- Find the length of a side of a right triangle using the Pythagorean Theorem.  

- Adding, subtracting, multiplying, and dividing radical expressions. 

- Rationalizing the denominator of a fraction. ( monomial )  

 

8. Quadratic Equations  

 

Content  

- Solving quadratic equations  

- Standard form of a quadratic equation 

- Graphing quadratics equations 

- Quadratic Formula  

 

Skills  

- Define the standard form for a quadratic equation.  

- Solve quadratic equations in standard form using zero product property of multiplication.  

- Solve quadratic equations not in standard form.  

- State the difference and connection between roots and factors of a quadratic equation.  

- Solve quadratic equations using the quadratic formula.  

- Solve quadratic equations using completing the square. 

- Solve proportions that result in linear or quadratic equations.  

- Identify a function as quadratic. Graph using a table of values and restricted domain.  

- Write the equation for the axis of symmetry.  

- Exploring the Symmetry in Graphs of Quadratic Functions 

- Find the vertex and determine if it is a maximum or minimum.  

- Describe the end behavior of a quadratic function. 



- Write a quadratic equation given a graph showing the roots.  

- Model real world situations with quadratics, i.e. rockets, tossing an object, etc.  

- Solve quadratic-linear systems graphically and algebraically. 

- Solve systems of linear inequalities by graphing. 

- Solve word problems that generate quadratic equations. 

- Given the standard form, write a quadratic function in vertex form by completing the square. 

 

9. Statistics  

 

Content  

- Measures of central tendency  

- Graphical representation of data  

- Correlation vs. Causation  

- Linear, exponential, and quadratic regression  

- Quantitative vs. Qualitative data 

- Bivariate data  

- Scatter plots 

- Correlation Coefficient 

- Distributions and Their Shapes 

- Categorical Data on Two Variables  

- Conditional Relative Frequencies and Association 

- Numerical Data on Two Variables  

 

Skills  

- Define and apply the measures of central tendency, mean, median, and mode, and range.  

- Analyze collected data, i.e. qualitative, quantitative, and bias, etc.  

- Construct and interpret histograms, dot plots and box plots.  

- Draw and interpret a “box and whisker” plot.  

- Define, interpret, and apply quartiles and percentiles  

- Create, analyze and interpret graphs involving real-life situations.  

- Create and analyze a scatter plot and determine a “line of best fit.”  

- Determine using the residual plot, whether or not a set of data indicate a good linear model.  

- Define bivariate data, correlation, and causation.  

- Write an equation for the line of best fit and use to make predictions.  

- Describe the center of a distribution. 

- Describe variability and comparing distributions  

- Summarize deviations from the mean. 

- Measure variability for symmetrical distributions  

- Interpret the standard deviation.  

- Measure variability for skewed distributions. (Interquartile Range)  

- Compare distributions. 

- Summarize bivariate categorical data.  

- Summarize bivariate categorical data with relative frequencies 

- Modeling relationships with a line. 

- Interpreting residuals from a line.  

- Analyze residuals.  

- Interpret correlation between data. 

- Analyze data collected on two variables. 

 

10. Arithmetic and Geometric Sequences 

Skills 

- Find the terms of a sequence given the first 3 terms. 



-Write an equation that models the terms of an arithmetic or geometric sequence. 

-Use recursive definitions of sequences to generate terms of the sequence. 

 

 
Primary Resources  

Algebra 1 Common Core 

Richard J. Anders & Joyce Bernstein 

Amsco Publication 

 


