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Performance Expectations

The New York State Grade 7-12 Multi-Subject teacher 

• Demonstrates deep knowledge of the structure of algebraic expressions, how 

algebraic manipulations are governed by properties of operations and exponents, 

the nature of solutions to equations, and reasoning processes for manipulating 

expressions and solving equations. 

• Demonstrates skill and accuracy working with expressions and equations and uses 

algebra to model and solve mathematical and real-world problems. 

• Demonstrates deep knowledge of the concept of a function and how functions are 

used to describe relationships between quantities. 

• Represents and interprets functions in various ways, uses functions to model 

situations, and builds new functions from existing functions. 

• Demonstrates understanding of the connections among functions, expressions, 

equations, modeling, coordinates, and graphs.

Introduction to Competency 0002- Algebra and Functions 

New York State Education Department
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2.1 Algebra

• Uses properties of operations to generate equivalent expressions

• Solves mathematical and real-world problems using numerical and algebraic 

expressions and equations

• Understands the vocabulary of mathematical expressions (e.g., terms, factors, 

coefficients) and interprets their structure)

• Writes expressions in equivalent forms to solve problems (e.g., factoring quadratic 

expressions, completing the square, using properties of exponents)

• Performs arithmetic on polynomials and understands the algebraic structure of the 

set of polynomials (i.e., analogous to the integers)

• Analyzes and applies the relationship between zeros and factors of polynomials

• Uses polynomial identities to solve problems and understands the binomial 

theorem for positive integer exponents

• Rewrites rational expressions and understands their algebraic structure (i.e., 

analogous to rational numbers)

Introduction to Competency 0002- Algebra Performance Indicators

New York State Education Department
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2.1 Algebra 

• Creates equations and inequalities in one variable and uses them to solve 

mathematical and real-world problems (e.g., based on verbal descriptions, tables, 

graphs), including equations that arise from linear, quadratic, and simple rational 

and exponential functions

• Creates equations in two or more variables to represent relationships between 

quantities, and graphs equations on coordinate axes with labels and scales

• Understands solving equations as a process of reasoning; explains the reasoning; 

solves equations and inequalities in one variable; and solves systems of equations 

in two variables, including graphical solutions

• Uses systems of equations or inequalities to represent situations, including 

constraints (e.g., using inequalities to represent nutritional and cost constraints on 

combinations of different foods)

• Demonstrates knowledge of how to analyze and interpret assessment data to 

inform and plan instruction that engages and challenges all students to meet or 

exceed the NYCCLS related to algebra

Introduction to Competency 0002- Algebra Performance Indicators

New York State Education Department
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Below are properties associated with expressions as well as a video:

• Additive Inverse Property:  a + (-a) = 0

• Multiplicative Inverse Property: a ∙  1⁄a=1

• Associative Property: The grouping changes  (a+b) + c = a + (b+c) or 

a(bc) = (ab)c

• Commutative Property: The order changes a+b = b+a or   ab = ba

• Distributive Property of Multiplication over Addition: a(b+c) = ab+ac

• Identity Property of Addition and Multiplication: a+0 = a and a ∙ 1 = a

Watch these Videos on Properties

Algebra:  Properties of operations and equivalent expressions 

https://learnzillion.com/lessonsets/480
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Below you will find videos on writing algebraic expressions and equations to model 

real world problems:

Expressions

Expressions Part 2 with Practice Exercises

Equations

Equations Part 2 with Practice Exercises

Additional Practice on Writing and Solving Algebraic Expressions and Equations

Algebra:  Real world problems using algebraic expressions and equations 

https://www.khanacademy.org/math/cc-sixth-grade-math/cc-6th-expressions-and-variables/cc-6th-alg-expression-word-problems/v/more-fancy-expressions-from-word-problems
https://learnzillion.com/lesson_plans/680#fndtn-lesson
https://www.khanacademy.org/math/cc-seventh-grade-math/cc-7th-variables-expressions/cc-7th-linear-eq-word-probs/v/linear-equation-word-problem-example
https://learnzillion.com/lessons/1511-convert-a-real-world-situation-into-an-equation
https://www.illustrativemathematics.org/7.EE
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Below are the definitions of terms associated with expressions as well as additional references:

Expression: consists of numbers, variables, and operations.  Does not contain an equal sign.  (e.g. 

4𝑥𝑦3 −
2

𝑥
+ 8)

Terms:  either a single number or variable, or numbers and variables multiplied together. Terms are 

separated by + or − signs. (e.g. 3x and 4 are both terms in the expression 3x+4)

Coefficients: a numerical or constant quantity placed before and multiplying the variable in an 

algebraic expression (e.g., 4 in 4x y).

Degree: for a polynomial with one variable the degree is the largest exponent of that variable (e.g.   

3𝑥2 + 4𝑥 the degree is 2).  For polynomials with more than one variable, the degree is found by 

adding the exponents of each variable within each term and taking the largest value.  (e.g. 4𝑥𝑦6 +
2𝑥𝑦4𝑧 first term has a degree of 7, second term a degree of 6, therefore the degree of the 

polynomial is 7).

Constant:  A quantity that is unknown but assumed to have a fixed value (e.g. 9 in 4x+9)

Watch this video

Additional Reference

Algebra:  Vocabulary associated with expressions 

https://www.khanacademy.org/math/cc-sixth-grade-math/cc-6th-expressions-and-variables/cc-6th-parts-of-expressions/v/expression-terms-factors-and-coefficients
https://www.mathsisfun.com/algebra/definitions.html
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Below are the rules for Polynomials:

Polynomial:  an expression of more than two algebraic terms, especially the sum of several 

terms that contain different powers of the same variable.  Each piece of the polynomial, 

each part that is being added, is called a "term". Polynomial terms have variables which 

are raised to whole-number exponents (or else the terms are just plain numbers); there 

are no square roots of variables, no fractional powers, and no variables in the 

denominator of any fractions. Polynomials with one term are monomials.  Polynomials 

with two terms are binomials, and Polynomials with three terms are trinomials.

Practice Problems

Algebra:  Vocabulary associated with expressions 

http://www.purplemath.com/modules/polydefs.htm

6x –2 This is NOT

a polynomial term...

...because the variable has 

a negative exponent.

1/x2
This is NOT

a polynomial term...

...because the variable is 

in the denominator.

sqrt(x)
This is NOT

a polynomial term...

...because the variable is 

inside a radical.

4x2 This IS a polynomial 

term...

...because it obeys all the 

rules.

http://www.mathopolis.com/questions/q.php?id=342&site=1&ref=/algebra/polynomials.html&qs=342_343_1095_1096_3182_3183_3184_3185_1097_4002
http://www.purplemath.com/modules/polydefs.htm
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Below are rules you can use when factoring quadratic expressions:

1. Factor out the GCF of the expression, if one exists.  

2. Check to see if the expression is  a difference of perfect squares.

If so, you should be able to write the expression as a product of 

the sum and difference of the square roots of the terms.

Algebra:  Write expressions in equivalent forms- Factoring Quadratic 

Expressions

http://www.regentsprep.org/regents/math/algtrig/atv1/revFactoring.htm

http://www.regentsprep.org/regents/math/algtrig/atv1/revFactoring.htm
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Below are rules you can use when factoring quadratic expressions:

3. If the expression is a trinomial and it has a leading coefficient of

one, then look for two numbers that multiply to be the constant 

and add to be the coefficient of the linear term.

Algebra:  Write expressions in equivalent forms- Factoring Quadratic 

Expressions

http://www.regentsprep.org/regents/math/algtrig/atv1/revFactoring.htm

http://www.regentsprep.org/regents/math/algtrig/atv1/revFactoring.htm
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Below are rules you can use when factoring quadratic expressions:

4. If the leading coefficient is not equal to one, find two numbers that multiply 

to be ac and add to be b in the equation 𝑎𝑥2 + 𝑏𝑥 + 𝑐.  Then rewrite b as the 

sum of these numbers and factor by grouping.

Example: 2x2 + 7x + 3

Step 1:  ac is 2×3 = 6 and b is 7

So we want two numbers that multiply together to make 6, and add up to 7

In fact 6 and 1 do that (6×1=6, and 6+1=7)

Step 2:  Rewrite 7x with 6x and 1x:

2x2 + 6x + x + 3

Step 3:  The first two terms 2x2 + 6x factor into 2x(x+3)

The last two terms x+3 don't actually change in this case

So we get:  2x(x+3) + (x+3)

In this case we can see that (x+3) is common to both terms

So we can now rewrite it like this:

2x(x+3) + (x+3) = (2x+1)(x+3)   Check: (2x+1)(x+3) = 2x2 + 6x + x + 3 = 2x2 + 7x + 3 (Yes)

Algebra:  Write expressions in equivalent forms- Factoring Quadratic 

Expressions

http://www.regentsprep.org/regents/math/algtrig/atv1/revFactoring.htm

http://www.regentsprep.org/regents/math/algtrig/atv1/revFactoring.htm
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Try it out!  Put the rules all together!  Some quadratic expressions require the use of 

multiple factor rules.  See the examples below.  Some of these resources take it a 

step further than the PPT.

1.  Factor:  −12𝑓2 − 38𝑓 + 22 Solution

2.  Factor:  8𝑘2 − 24𝑘 − 144 Solution

3.  Factor:  45𝑥2 − 125 Solution

Additional Notes on Factoring

Factoring Practice

Additional Factoring Practice

Algebra:  Write expressions in equivalent forms- Factoring Quadratic 

Expressions

http://www.regentsprep.org/regents/math/algtrig/atv1/revFactoring.htm

https://www.khanacademy.org/math/algebra/introduction-to-polynomials-and-factorization/factoring-polynomials-2-quadratic-forms/v/factoring-trinomials-by-grouping-6
https://www.khanacademy.org/math/algebra2/polynomial_and_rational/quad_factoring/v/factoring-trinomials-with-a-common-factor
https://www.khanacademy.org/math/algebra2/polynomial_and_rational/quad_factoring/v/factoring-to-produce-difference-of-squares
https://www.mathsisfun.com/algebra/factoring-quadratics.html
http://www.mathopolis.com/questions/q.php?id=362&site=1&ref=/algebra/factoring-quadratics.html&qs=362_1203_2262_363_1204_2263_2100_2101_2102_2103_2264_2265
https://www.ixl.com/math/algebra-2/factor-quadratics
http://www.regentsprep.org/regents/math/algtrig/atv1/revFactoring.htm
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Below are the steps for completing the square as well as a helpful video with practice 

problems:

Completing the square video

Algebra:  Write expressions in equivalent forms- Completing the Square

http://www.regentsprep.org/regents/math/algtrig/ate12/completesqlesson.htm

1. Be sure that the coefficient of the highest power is one. If it is not, 

divide each term by that value to create a leading coefficient of one.
𝑥2 + 8𝑥 − 4 = 0

2. Move the constant term to the right hand side. 𝑥2 + 8𝑥 = 4

3. Prepare to add the needed value to create the perfect square 

trinomial. Be sure to balance the equation. The boxes may help you 

remember to balance.

𝑥2 + 8𝑥 + = 4 + 

4.  To find the needed value for the perfect square trinomial, take 

half of the coefficient of the middle term(x-term), square it, and add 

that value to both sides of the equation.

𝑥2 + 8𝑥 + 16 = 4 + 16

5. Factor the perfect square trinomial. (𝑥 + 4)2

https://learnzillion.com/lesson_plans/797#fndtn-lesson
http://www.regentsprep.org/regents/math/algtrig/ate12/completesqlesson.htm
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Algebra:  Write expressions in equivalent forms- Properties of Exponents

Below are the properties of exponents and two very good videos to further explain

• If multiplying two powers with a like base, then add the exponents: 𝑥𝑎 𝑥𝑏 =

𝑥𝑎+𝑏

• If raising a power to a power, then multiply the exponents: (𝑥𝑎)𝑏 = (𝑥𝑎𝑏)

• If dividing two powers with a like base, then subtract the exponents: 
𝑥𝑎

𝑥𝑏
= 𝑥𝑎−𝑏

o Also know that 
1

𝑥𝑎
= 𝑥−𝑎

• Great example videos:

o Exponent Rules Video 1

o Exponent Rules Video 2

https://www.khanacademy.org/math/pre-algebra/exponents-radicals/exponent-properties/v/exponent-rules-part-1
https://www.khanacademy.org/math/pre-algebra/exponents-radicals/exponent-properties/v/exponent-rules-part-2
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Algebra: Write expressions in equivalent forms- Rules for Radicals

More properties of exponents dealing with radicals 

• First, 𝑥
𝑚

𝑛 =
𝑛
𝑥𝑚 or equivalently 

𝑛
𝑥𝑚 = (𝑛 𝑥)𝑚

o Then, if n is odd 
𝑛
𝑥𝑛 = 𝑥

o But, if n is even 
𝑛
𝑥𝑛 = 𝑥

• Example videos with radical expressions:

o Radical Video 1 

o Radical Video 2

https://www.khanacademy.org/math/algebra/exponent-equations/simplifying-radical-expressions/v/radical-equivalent-to-rational-exponents
https://www.khanacademy.org/math/algebra/exponent-equations/simplifying-radical-expressions/v/simplifying-square-roots
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Algebra:  Write expressions in equivalent forms 

Want some more practice with polynomials and/or exponents? Check out the 

links below. Some problem sets take it a step further than what was shown in 

the PPT

o Practice Problems: 

 Multiplying Expressions

 Factoring linear binomials

 Multiplying Expressions

 Multiplying Polynomials

 Exponents

 Radical Practice

 Radical Practice 2

 Completing the Square Practice

http://www.khanacademy.org/math/algebra/polynomials/multiplying_polynomials/e/multiplying_expressions_0.5
http://www.khanacademy.org/math/algebra/polynomials/multiplying_polynomials/e/factoring_linear_binomials
http://www.khanacademy.org/math/algebra/polynomials/multiplying_polynomials/e/factoring_linear_binomials
http://www.khanacademy.org/math/algebra/polynomials/multiplying_polynomials/e/multiplying_polynomials
http://www.khanacademy.org/math/arithmetic/exponents-radicals/exponent-properties/e/exponent_rules
http://www.khanacademy.org/math/arithmetic/exponents-radicals/radical-radicals/e/multiplying_radicals
http://www.khanacademy.org/math/arithmetic/exponents-radicals/radical-radicals/e/adding_and_subtracting_radicals
https://www.ixl.com/math/algebra-1/complete-the-square
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When adding polynomials, keep in mind that you can only combine “like” terms.  

“Like terms have the same variable and degree.  A common misunderstanding often 

occurs when subtracting polynomials.  Remember to always distribute the negative 

to each value within the parenthesis!  

Video with additional practice

Algebra: Arithmetic on Polynomials 

www.learnzillion.com

https://learnzillion.com/lesson_plans/1382#fndtn-lesson
http://www.learnzillion.com/
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To find the zeros of a function, set y=0 and solve.  If the polynomial is a quadratic 

function check to see if it can be factored.  If it cannot be factored, then use the 

quadratic formula (described in the next slide).  Below you will find an example of a 

quadratic function that can be solved using factoring.

Example:  𝑓 𝑥 = 𝑥2 − 8𝑥 + 15

0= (x-3)(x-5) 

x= 3 or x = 5

These solutions represent where the graph 𝑓 𝑥 = 𝑥2 − 8𝑥 + 15 intersects the x axis.

Watch this video on identifying the zeros of a polynomial

Algebra: Zeros and Factors of Polynomials 

https://learnzillion.com/lessons/800-identify-the-zeros-of-a-quadratic-function-in-standard-form-by-factoring
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Algebra:  Zeros and Factors of Polynomials-Quadratic Formula

When a quadratic function is not “factorable” use the quadratic formula to 

identify the zeros or x-intercepts.  

The first video is long, but has great examples. The second one, isn’t necessary, 

but it’s awesome. It’s a proof of the Quadratic Formula 

o Quadratic Formula Video 1

o Quadratic Formula Video 2

a

acbb
x

2

42 


https://www.khanacademy.org/math/algebra/quadratics/quadratic-formula/v/quadratic-formula-1
http://www.khanacademy.org/math/trigonometry/polynomial_and_rational/quad_formula_tutorial/v/proof-of-quadratic-formula
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How do you know which method is “the best” for finding the zeros of a quadratic 

function?  

This video is great! It will lead you through various examples, including quadratics in 

vertex form (not covered in the PPT), ones that can be factored, and others that 

require the quadratic formula or completing the square.  At the end of the video, 

there are additional practice problems. 

Finding zeros using differing methods 

Algebra: Zeros and Factors of Polynomials 

https://learnzillion.com/lesson_plans/792#fndtn-lesson
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What do the zeros really mean?  Try this problem:

Algebra: Zeros and Factors of Polynomials 

www.learnzillion.com

http://www.learnzillion.com/
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Solution:  In this problem, there are two zeros (x-intercepts) shown on the graph x=0 

and x = 3.  Each x intercept or zero represents an altitude of zero feet.  Therefore, the 

rocket was at zero feet at liftoff and then at zero feet when it landed down at the 

ground after a time of 3 units.  The total time the rocket was in the air was 3 units 

(seconds, minutes, etc.)  Here are some additional practice problems that use 

applications.

Algebra: Zeros and Factors of Polynomials 

www.learnzillion.com

https://www.illustrativemathematics.org/content-standards/tasks/375
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Binomial Theorem:  

Simpler method:  Use patterns!  Look at the example below.  Notice how the 

exponents of the x values decrease whereas the exponents of the constant increase.  

The coefficients are then found by looking at the corresponding line within Pascal’s 

Triangle.

Example:  What is (x+5)4  = x4 + 20x3 + 150x2 + 500x + 625

Additional Resource

Algebra: Polynomial Identities and the Binomial Theorem 

http://www.mathsisfun.com/algebra/binomial-theorem.html

Start with 

exponents:
x450 x351 x252 x153 x054

Include 

Coefficients:
1x450 4x351 6x252 4x153 1x054

http://www.mathsisfun.com/algebra/binomial-theorem.html
http://www.mathsisfun.com/algebra/binomial-theorem.html
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Algebra:  Polynomial Identities and the Binomial Theorem- Special 

Polynomial Identities

Below are some special polynomial identities. The main ones to remember are the 

Perfect Square identity and The Difference of Two Squares

• Perfect Square:   (x2 + 2xy + y2) = (x + y)2

• The Difference of Two Squares:  (x2 – y2) = (x + y)(x – y)

• The Sum of Two Cubes:   (x3 + y3) = (x + y)(x2 – xy + y2)

• Perfect Cube:   (x3 + 3x2y + 3xy2 + y3) = (x + y)3

http://www.khanacademy.org/math/algebra/polynomials/multiplying_polynomials/v/special-products-of-polynomials-1
https://www.khanacademy.org/math/algebra-basics/quadratics-polynomials-topic/factoring-special-products-core-algebra/v/factoring-difference-of-squares
http://www.khanacademy.org/math/algebra/polynomials/dividing_polynomials/v/factoring-sum-of-cubes
http://www.youtube.com/watch?v=hMiqSOJUvRc&safe=active
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Want some more practice with polynomial identities and the binomial theorem? 

Check out the links below. Some problem sets take it a step further than what was 

shown in the PPT.

 Binomial Theorem

 Polynomial Identities

Algebra: Polynomial Identities and the Binomial Theorem 

http://www.mathopolis.com/questions/q.php?id=615&site=1&ref=/algebra/binomial-theorem.html&qs=615_1299_616_1300_2468_8334_8335_8336_8337_9038
https://www.khanacademy.org/math/algebra2/polynomial_and_rational/polynomial_tutorial/e/polynomial-identities
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A rational expression is a ratio of two polynomial expressions (e.g. 
𝑥+2

𝑥+3
)

Rational expressions can be rewritten using various rules.  Each link below includes 

examples, explanations, and sample problems associated with each.  Some of these 

steps can be tricky, so please be sure to look at each link.

• Use Rules of Fractions 

• Use Factoring

• Use Long Division

Algebra: Writing and Simplifying Rational Expressions 

https://learnzillion.com/lessons/3043-rewrite-polynomial-expressions-by-applying-rules-of-fractions
https://learnzillion.com/lessons/2991-rewrite-polynomial-expressions-by-factoring
https://learnzillion.com/lessons/3056
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Below you will find a task associated with writing inequalities to solve real world 

problems.  Give it a try!  Please see this link for the solution and additional practice.

Algebra: Create equations and inequalities to solve real world problems -

Inequalities

N

https://learnzillion.com/lesson_plans/39#fndtn-lesson
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Below you will find a task associated with writing an linear equation to solve real 

world problems.  Give it a try!  Please see this link for the solution and additional 

practice.

Your class is going on a trip to the state fair. The trip costs $52. Included in that price 

is $11 for a concert ticket and the cost of 2 passes, one for the rides and one for the 

games. Each of the passes cost the same price.  Write an equation representing the 

cost of the trip.

Algebra: Create equations and inequalities to solve real world problems -

Linear

N

https://learnzillion.com/lessons/1511-convert-a-real-world-situation-into-an-equation
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Below you will find a task associated with writing an exponential equation to solve a 

real world problem.  Give it a try!  Please see this link for the solution and additional 

practice.

In science class, you are conducting an experiment to calculate the population of a 

certain bacteria. You take a culture of 100 bacterial cells and discover the bacteria 

doubles every hour.  Write an exponential equation to model this situation and 

determine the population after 10 hours.

Algebra: Create equations and inequalities to solve real world problems -

Exponential

N

https://learnzillion.com/lessons/2767-write-and-graph-an-exponential-function-by-examining-a-real-life-scenario
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Below you will find a task associated with writing a quadratic equation to solve a real 

world problem.  Give it a try!  Please see this link for the solution and additional 

practice.  (about halfway down the page)

Your company is going to make frames as part of a new product they are launching.  

The frame will be cut out of a piece of steel, and to keep the weight down, the final 

area should be 28 cm2 The inside of the frame has to be 11 cm by 6 cm.  What 

should the width x of the metal be?

Algebra: Create equations and inequalities to solve real world problems -

Quadratic

N

https://www.mathsisfun.com/algebra/quadratic-equation-real-world.html
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In this lesson, you will review how to create equations involving two variables.

Writing and graphing a linear function in the form of y=mx+b for a real life scenario

Creating an equation and table involving two variables for a geometric pattern

Writing and graphing a quadratic function from a real life scenario

Algebra: Create equations involving two variables 

https://learnzillion.com/lessons/2526
https://learnzillion.com/lesson_plans/1047#fndtn-lesson
https://learnzillion.com/lessons/662-create-and-graph-quadratic-functions
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Systems of Equations can be solved using three methods.  Please see each link for an 

explanation and problems associated with each method.

1. Graphing

2. Substitution

3. Elimination

There are also three different types of solutions that may occur with linear systems of 

equations:

1. No solution – the lines are parallel and never intersect  (same slope)

2. One solution- the lines intersect at a point

3. Infinite solutions- the lines are the same just written in different forms 

Algebra: Solve systems of equations 

http://www.mathsisfun.com/algebra/systems-linear-equations.html

https://learnzillion.com/lessons/154-solve-systems-of-equations-graphing-1
http://www.regentsprep.org/regents/math/algebra/AE3/AlgSys.htm
http://www.regentsprep.org/regents/math/algebra/AE3/AlgSysAdd.htm
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Now it is your turn!  Try out the problems below using the various methods.   

1. Solve by graphing

2x – 3y = –2

4x + y = 24

2. Solve by using substitution  

Y=36-9x

3x+y/3=12

3. Solve by using elimination

2x – y = 9

3x + 4y= -14

Algebra: Solve systems of equations
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Here are the solutions.  If you need extra practice, try out some of these problems.

1. Solve by graphing

2x – 3y = –2

4x + y = 24

First, write each equation in 

slope-intercept form and then

Choose clean points for x to substitute.

Solution:  (5,4)

Algebra: Solve systems of equations

http://www.purplemath.com/modules/systlin2.htm

x y = (2/3)x + (2/3) y = –4x + 24

–4 –8/3 + 2/3 = –6/3 = –2 16 + 24 = 40

–1 –2/3 + 2/3 = 0 4 + 24 = 28

2 4/3 + 2/3 = 6/3 = 2 –8 + 24 = 16

5 10/3 + 2/3 = 12/3 = 4 –20 + 24 = 4

8 16/3 + 2/3 = 18/3 = 6 –32 + 24 = –8

http://www.mathopolis.com/questions/q.php?id=591&site=1&ref=/algebra/systems-linear-equations.html&qs=591_592_593_594_1240_61_1241_2863_8157_8158
http://www.purplemath.com/modules/systlin2.htm
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Here are the solutions.  If you need extra practice, try out some of these problems.

2.  Solve by using substitution

y = 36 – 9x

3x + y/3 = 12

3x + (36 – 9x)/3 = 12

3x + 12 – 3x = 12

12 = 12

This result proves these two lines are the same.  Infinite Solutions!

Proof:

3x + y/3 = 12

y/3=12-3x

Y=3(12-3x)

Y=36-9x

Algebra: Solve systems of equations

http://www.purplemath.com/modules/systlin2.htm

http://www.mathopolis.com/questions/q.php?id=591&site=1&ref=/algebra/systems-linear-equations.html&qs=591_592_593_594_1240_61_1241_2863_8157_8158
http://www.purplemath.com/modules/systlin2.htm
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Here are the solutions.  If you need extra practice, try out some of these problems.

3. Solve by using elimination

2x – y = 9

3x + 4y= -14

Solving this, I get that x = 2. I'll use the first equation to solve for y (you can use 

either one, however one might be “easier” than the other).

2(2) – y = 9

4 – y = 9

–y = 5

y = –5

The solution is (x, y) = (2, –5).

Algebra: Solve systems of equations

http://www.purplemath.com/modules/systlin2.htm

http://www.mathopolis.com/questions/q.php?id=591&site=1&ref=/algebra/systems-linear-equations.html&qs=591_592_593_594_1240_61_1241_2863_8157_8158
http://www.purplemath.com/modules/systlin2.htm
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Systems of Equations can be used to model multiple situations.  Try out the problem 

below and then check your solution here.  If you would like additional practice, you 

can find similar problems here and here.  

Algebra: Use systems of equations and inequalities to represent situations 

www.learnzillion.com

https://learnzillion.com/lesson_plans/92#fndtn-lesson
https://learnzillion.com/lesson_plans/95#fndtn-lesson
https://www.ixl.com/math/algebra-1/solve-a-system-of-equations-by-graphing-word-problems
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Systems of inequalities can be used to represent situations.  Use this link to explore 

systems of inequalities and to practice these ideas within real life contexts.

Algebra: Use systems of equations and inequalities to represent situations 

www.learnzillion.com

https://learnzillion.com/lesson_plans/91#fndtn-lesson
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Simplifying Rational Expressions:

If 𝑥 =
3(𝑥2−2)

𝑥2+𝑥−6
, then which of the following must be true?

A. 𝑥 ≠ 2

B. 𝑥 ≠ 3

C. 𝑥 ≠ 2

D. 𝑥 ≠ 3

Additional Practice Problems Algebra

New York State Education Department
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Simplifying Rational Expressions Solution: C

A function of the form 
𝑃(𝑥)

𝑄(𝑥)
must exclude from its domain values of x that result in 

Q 𝑥 = 0 , because when Q 𝑥 = 0, the function 
𝑃(𝑥)

𝑄(𝑥)
is undefined. Since 𝑄 𝑥 = 𝑥2 +

𝑥 − 6 = 𝑥 + 3 𝑥 − 2 = 0 when 𝑥 = −3 and 2 must be excluded from the domain. 

Therefore, 𝑥 ≠ 2.

Additional Practice Problems Algebra
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Systems of Equations:

Use the graph below to answer the question that follows. 

Additional Practice Problems Algebra

New York State Education Department

The graph represents a system of 

linear equations. For what values of 

m will the solution to the system 

be in the first quadrant?

A. 𝑚 <
1

2

B. 𝑚 < 5

C. 𝑚 >
1

2

D. 𝑚 > 5
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Systems of Equations Solution: A

The graphic solution to a system of two linear equations is the point of intersection of the 

two lines. Since both lines are in the form 𝑦 = 𝑚𝑥 + 𝑏, one line has a slope of 
1

2
, and the 

slope of the second line, m, must be determined. In order for the two lines to intersect, the 

value of m cannot equal 
1

2
. In order for the point of intersection to lie in the first quadrant, 

the value of m must be less than 
1

2
.

Additional Practice Problems Algebra

New York State Education Department
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Writing Expressions:

A deposit of $250.00 is made in an interest-paying savings account. The table shows the 

amount of money in the account at the end of each of three equal payment periods. No 

money is deposited or withdrawn from the account, and the interest rate remains 

constant. 

Which of the following expressions could be used to determine the amount of money in 

the account after n payment periods. 

A. 250 + 0.0175 𝑛

B. 250 + 250(0.0175)𝑛

C. 250 0.0175 𝑛

D. 250 1.0175 𝑛

Additional Practice Problems Algebra

New York State Education Department
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Writing Expressions Solution: D

The account pays a constant interest rate at the end of each period. Let r = interest rate. 

Then, 250r =4.38 and r =0.0175 rounded to the nearest ten-thousandth. The amount of 

money in the account at the end of Period 1 is 250 + 250 0.0175 = 250(1.0175). To 

facilitate the calculation, let 𝑥 = 250(1.0175). Then the amount of money at the end of 

Period 2 is x + 𝑥 0.0175 = 𝑥 1.0175 = 250 1.0175 2. Continuing the pattern in this way 

shows that 250 1.0175 𝑛 is the amount of money in the account after n payment periods. 

Additional Practice Problems Algebra

New York State Education Department
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Mathematical Vocabulary:

Use the diagram below to answer the question that follows. 

The diagram above could be used to model which of the following? 

A. A function machine

B. The associative property

C. Prime factorization

D. Conditional probability 

Additional Practice Problems Algebra

New York State Education Department
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Mathematical Vocabulary Solution: B

The associative property for addition states that when adding numbers, the grouping of 

the addends can be changed and the sum remains the same. In the diagram 4 + 5 + 2 =
4 + 5 + 2 = 11. Thus, the diagram models the associative property. 

Additional Practice Problems Algebra

New York State Education Department
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Arithmetic with Polynomials:

Given the polynomials P(x) and Q(x) below, calculate R(x) = P(x) + Q(x).

P(x) = x3 + 3x2 - 1

Q(x) = -2x2 - x + 4

A. R(x) = x3 + x2 - 2 + 3

B. R(x) = x3 + x2 - x + 5

C. R(x) = x3 + x2 - x + 3

D. R(x) = x3 + x2 + x

Additional Practice Problems Algebra

New York State Education Department
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Arithmetic with Polynomials Solution: C

R(x) = P(x) + Q(x)                                substitute the expressions in for P(x) and Q(x)

= x3 + 3x2 - 1 + (- 2x2 - x + 4)      combine like terms

= x3 + x2 - x + 3.

Additional Practice Problems Algebra

New York State Education Department
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Solving Equations in One Variable 

How many solutions does the equation 2x + 7 + x = 4x - x + 25

A. one solution

B. two solutions

C. no solutions

D. infinitely many solutions 

Additional Practice Problems Algebra

New York State Education Department
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Solving Equations in One Variable Solution: C

To answer this question we must solve for x.

2x + 7 + x = 4x - x + 25        Combine like terms

3x + 7 = 3x + 25             Subtract 3x from each side

7 ≠ 25                     After subtract 3x from each side, we are left with 7 on the left 

hand side and 25 on the right hand side. Since these are not  

equal, we can conclude there are no x solutions that will  

satisfy the equation, so the answer is there are no solutions. 

Additional Practice Problems Algebra

New York State Education Department
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Create and Use an Equation to Solve a Real World Problem

If half of the money in a mutual fund was invested in stocks, one fifth in bonds and the 

remaining $300,000 in cash, what was the total amount of the mutual fund?

A. $1,800,000

B. $2,200,000

C. $2,600,000

D. $1,000,000

E. $4,000,000

Additional Practice Problems Algebra

New York State Education Department
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Create and Use an Equation to Solve a Real World Problem Solution: D

If the total amount in the mutual fund is x, then we know that half of x is invested in 

stocks, one fifth of x is invested in bonds, and there is still $300,000 remaining in cash, so 

we can write the equation  (1/2)x + (1/5)x + $300,000 = x.

Now we can solve:

(1/2)x + (1/5)x + $300,000 = x.                   Add (1/2)x and (1/5)x  together

(7/10)x + $300,000 = x                    Subtract (7/10)x from each side

$300,000 = (3/10) x         Divide by (3/10) which is the same as     

multiplying by the reciprocal

$1,000,000 = x

Additional Practice Problems Algebra

New York State Education Department
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Systems of Inequalities

The graphs of two lines, y = f(x) and y = g(x) are given below, and four regions, M, N,O, 

and P are also shown with different colors on the same graph. Which region is the solution 

set of the system of inequalities y < f(x) and y > g(x)?

A. M

B. N

C. O

D. P

E. A

Additional Practice Problems Algebra

New York State Education Department
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Systems of Inequalities Solution: D

y < f(x) is true for regions P and O of the coordinate plane.

y > g(x) is true for regions P and M of the coordinate plane.

In conclusion, the only region that satisfies both inequalities y < f(x) and y > g(x) is P. 

Additional Practice Problems Algebra

New York State Education Department


