
Camden City School District

Algebra II 

Unit 1:  Polynomial, Rational, and Radical Relationships 
48 days

Unit Focus Essential Questions Key Vocabulary Summative Assessment

Unit 1 will draw on analogies 
between polynomial arithmetic 
and base-ten computation, 
focusing on properties of 
operations, particularly the 
distributive property.  Unit 1 
will connect the processes for 
multi-digit multiplication and 
division with the processes for 
polynomial multiplication and 
division.  Unit 1 will address 
identification of zeros of 
polynomials, including complex 
zeros of quadratic polynomials.  
Lastly, Unit 1 will focus on the 
key features of a graph or a 
table of a polynomial function.   
The module culminates with 
the fundamental theorem of 
algebra as the ultimate result 
in factoring.

• How do you add, 
subtract, multiply, and 
divide polynomials? 

• How are radical and 
rational exponents 
related? 

• When does a quadratic 
equation have imaginary 
solutions? 

• How do you find the 
imaginary solutions of a 
quadratic equation? 

• What is the difference 
between the linear 
factors, the zeros and 
the solutions of a 
quadratic equation? 

• How do I find the 
solutions to a quadratic 
and linear system of 
equations? 

Axis of Symmetry 
End Behavior 
Even Function 
Odd Function 
Parabola 
Rational Expression 
A Square Root of a Number 
Vertex of a Parabola 
Binomial 
Degree of a Polynomial 
Function 
Discriminant of a 
Quadratic Function 
Polynomial Function 
Quadratic Function 
Trinomial 
Zeros or Roots of a 
Function

Sample Mid- Unit Assessment: 
https://www.engageny.org/file/
121726/download/algebra-ii-m1-
mid-module-assessment.pdf?
token=mHmRz2pc !
Sample End of Unit Assessment: 
https://www.engageny.org/file/
121716/download/algebra-ii-m1-
end-of-module-assessment.pdf?
token=cIKy_Msb

Mathematical Practices: 
1. Make sense of problems and persevere in solving them.  
2. Reason abstractly and quantitatively.  
3. Construct viable arguments and critique the reasoning of 
others.  
4. Model with mathematics.  
5. Use appropriate tools strategically.  
6. Attend to precision.  
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning.  

New Jersey Student Learning Standards for Mathematics 
A.APR.1,  A.APR.6,  N.RN.2,  A.SSE.2,  A.SSE.3,  A.APR.3,  A.APR.
2 
A-REI.2,  A-REI.4b,  A-REI.6,  N-CN.1,  N-CN.2,  N-CN.7,  A-REI.7,   
N-CN.9 !
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!
Unit 1A: Polynomial Arithmetic                      Approximate Number 
of Days: 9 

New Jersey Student Learning Standard(s):  

A.APR.1:  Understand that polynomials form a system analogous to the integers, namely, they are closed under the operations of 
addition, subtraction, and multiplication; add, subtract, and multiply polynomials. 

A.APR.6: Rewrite simple rational 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 inspection, long division, or, for the more 
complicated examples, a computer algebra system. 

!
Student Outcomes Clarifications, limits, 

emphasis and other 
Information

Relationships 
to 

Mathematical 
Practices(MPs)

Resources
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!
!
Unit 1B: Rewriting Radicals                       Approximate Number of 
Days: 5 

New Jersey Student Learning Standard(s):  

N.RN.2:  Rewrite expressions involving radicals and rational exponents using the properties of exponents. 

A.SSE.2: Use the structure of an expression to identify ways to rewrite it.  

A.SSE.3: Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by 
the expression.  

A.APR.3: Identify zeros of polynomials when suitable factorizations are available, and use the zeros to construct a rough graph of 
the function defined by the polynomial. 

• Students develop the 
distributive property for 
application to polynomial 
multiplication. 

• Students connect 
multiplication of polynomials 
with multiplication of multi-
digit integers. 

• Students connect long division 
of polynomials with the long 
division algorithm of 
arithmetic and use this 
algorithm to rewrite rational 
expressions that divide 
without a remainder. 

• Students perform arithmetic 
operations on polynomials and 
write them in standard form.

• Examples will be 
simple enough to 
allow inspection or 
long division !

• Simple rational 
expressions are 
limited to 
numerators and 
denominators that 
have degree at most 
3.

MP.1 Engage NY:   
• https://www.engageny.org/resource/

algebra-ii-module-1-topic-a-lesson-2 
• https://www.engageny.org/resource/

algebra-ii-module-1-topic-a-lesson-4 
• https://www.engageny.org/resource/

algebra-ii-module-1-topic-a-lesson-5 
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https://www.engageny.org/resource/algebra-ii-module-1-topic-a-lesson-2
https://www.engageny.org/resource/algebra-ii-module-1-topic-a-lesson-4
https://www.engageny.org/resource/algebra-ii-module-1-topic-a-lesson-5
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!
Unit 1C: Polynomial Arithmetic & The Remainder Theorem                  Approximate Number of 
Days: 14 

New Jersey Student Learning Standard(s):  

A.APR.2:  Know and apply the Remainder 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). 

A.APR.3: Identify zeros of polynomials when suitable factorizations are available, and use the zeros to construct a rough graph of 
the function defined by the polynomial. 

Student Outcomes Clarifications, limits, 
emphasis and other 

Information

Relationships to 
Mathematical 
Practices(MPs)

Resources

• Students understand that the sum 
of two square roots (or two cube 
roots) is not equal to the square 
root (or cube root) of their sum. 

• Students convert expressions to 
simplest radical form. 

• Students understand that the 
product of conjugate radicals can 
be viewed as the difference of two 
squares. 

• Students find solutions to 
polynomial equations where the 
polynomial expression is not 
factored into linear factors. 

• Students construct a polynomial 
function that has a specified set of 
zeros with stated multiplicity. 

• Tasks have real-world 
context. 

• The equivalent form 
must reveal something 
about the real-world 
context. 

• Tasks require students 
to make the connection 
between the equivalent 
forms of the expression.

MP.1 
MP.2 
MP.4 
MP.7

Engage NY:   
• https://www.engageny.org/

resource/algebra-ii-
module-1-topic-a-lesson-9 

• https://www.engageny.org/
resource/algebra-ii-
module-1-topic-a-lesson-10 

• https://www.engageny.org/
resource/algebra-ii-
module-1-topic-a-lesson-11 
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https://www.engageny.org/resource/algebra-ii-module-1-topic-a-lesson-9
https://www.engageny.org/resource/algebra-ii-module-1-topic-a-lesson-10
https://www.engageny.org/resource/algebra-ii-module-1-topic-a-lesson-11
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A.APR.6: Rewrite simple rational 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 inspection, long division, or, for the more 
complicated examples, a computer algebra system.  

!
Unit 1D: Solving and Applying Equations—Polynomial, Rational, and Radical                Approximate Number 
of Days: 13 

New Jersey Student Learning Standard(s):  

A-APR.6: Rewrite simple rational 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 inspection, long division, or, for the more 
complicated examples, a computer algebra system.  

Student Outcomes Clarifications, limits, 
emphasis and other 

Information

Relationships to 
Mathematical 
Practices(MPs)

Resources

• Students construct a polynomial 
function that has a specified set of 
zeros with stated multiplicity. 

• Students will factor polynomial 
expressions by using the structure 
of the polynomials. 

• Students will use the factored forms 
of polynomials to find zeros of a 
function, and sketch its graph. 

• Students graph polynomial functions 
and describe end behavior based 
upon the degree of the polynomial. 

• Students know and apply the 
Remainder Theorem and understand 
the role zeros play in the theorem. 

MP.1 
MP.6

Engage NY:   
• https://www.engageny.org/

resource/algebra-ii-
module-1-topic-b-lesson-13 

• https://www.engageny.org/
resource/algebra-ii-
module-1-topic-b-lesson-14 

• https://www.engageny.org/
resource/algebra-ii-
module-1-topic-b-lesson-15 

• https://www.engageny.org/
resource/algebra-ii-
module-1-topic-b-lesson-19 !
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https://www.engageny.org/resource/algebra-ii-module-1-topic-c-overview
https://www.engageny.org/resource/algebra-ii-module-1-topic-b-lesson-13
https://www.engageny.org/resource/algebra-ii-module-1-topic-b-lesson-14
https://www.engageny.org/resource/algebra-ii-module-1-topic-b-lesson-15
https://www.engageny.org/resource/algebra-ii-module-1-topic-b-lesson-19
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A-REI.2: Solve simple rational and radical equations in one variable, and give examples showing how extraneous solutions may 
arise. 

A-REI.4b: Solve quadratic equations by inspection (e.g., for x2 = 49), taking square roots, completing the square, the quadratic 
formula and factoring, as appropriate to the initial form of the equation.  

A-REI.6: . Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on pairs of linear equations in 
two variables. 

A-REI.7: Solve a simple system consisting of a linear equation and a quadratic equation in two variables algebraically and 
graphically. 

!

Student Outcomes Clarifications, limits, 
emphasis and other 

Information

Relationships to 
Mathematical 
Practices(MPs)

Resources

• Students define and compare 
rational expressions and write them 
in equivalent forms. 

• Students perform the four 
arithmetic operations on rational 
expressions and simplify when 
possible. 

• Students solve rational equations, 
monitoring for the creation of 
extraneous solutions. 

• Students solve simple radical 
equations and understand the 
possibility of extraneous solutions. 

• Students solve linear systems in 
three variables algebraically. 

• Students solve systems of a linear 
and a quadratic equation in two 
variables.

• Simple rational 
equations are limited to 
numerators and 
denominators that have 
degree at most 2 

• Understand that care 
must be taken with the 
role of square roots so 
as to avoid apparent 
paradoxes. 

• Coefficients in systems 
are rational numbers. 
Tasks do not require any 
specific method to be 
used (e.g., prompts do 
not direct the student 
to use elimination or 
any other particular 
method).

MP.1 
MP.3 
MP.6 
MP.7

Engage NY:   
• https://www.engageny.org/

resource/algebra-ii-module-1-
topic-c-lesson-22 

• https://www.engageny.org/
resource/algebra-ii-module-1-
topic-c-lesson-24 

• https://www.engageny.org/
resource/algebra-ii-module-1-
topic-c-lesson-25 

• https://www.engageny.org/
resource/algebra-ii-module-1-
topic-c-lesson-26 

• https://www.engageny.org/
resource/algebra-ii-module-1-
topic-c-lesson-31
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https://www.engageny.org/resource/algebra-ii-module-1-topic-c-lesson-22
https://www.engageny.org/resource/algebra-ii-module-1-topic-c-lesson-24
https://www.engageny.org/resource/algebra-ii-module-1-topic-c-lesson-25
https://www.engageny.org/resource/algebra-ii-module-1-topic-c-lesson-26
https://www.engageny.org/resource/algebra-ii-module-1-topic-c-lesson-31
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Unit 1E: Complex Numbers                      Approximate Number of 
Days: 7 

New Jersey Student Learning Standard(s):  

N-CN.1: Know there is a complex number i such that i 2 = –1, and every complex number has the form a + bi with a and b real. 

N-CN.2: Use the relation i 2 = –1 and the commutative, associative, and distributive properties to add, subtract, and multiply 
complex numbers. 

N-CN.7:  Solve quadratic equations with real coefficients that have complex solutions. 

A-REI.7: Solve a simple system consisting of a linear equation and a quadratic equation in two variables algebraically and 
graphically. 

N-CN.9:  Know the Fundamental Theorem of Algebra; show that it is true for quadratic polynomials. 

Student Outcomes Clarifications, limits, 
emphasis and other 

Information

Relationships 
to 

Mathematical 
Practices(MPs

)

Resources
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• Students understand the possibility that 
an equation—or a system of equations—has 
no real solutions. 

• Students define a complex number in the 
form a + bi, where a and b are real 
numbers and the imaginary 
unit i 

• Students understand complex numbers as 
a superset of the real numbers; i.e., a 
complex number a + bi is real when b  = 0. 
Students learn that complex numbers 
share many similar properties of the real 
numbers: associative, commutative, 
distributive, addition/subtraction, 
multiplication, etc. 

• Students solve quadratic equations with 
real coefficients that have complex 
solutions 

• Students understand the Fundamental 
Theorem of Algebra; that all polynomial 
expressions factor into linear terms in the 
realm of complex numbers.

• Tasks are limited to 
equations with non-
real solutions. 

• Tasks have thin 
context or no 
context.

MP.1 
MP.3 
MP.5 
MP.6 
MP7

Engage NY:   
• https://www.engageny.org/

resource/algebra-ii-module-1-
topic-d-lesson-36 

• https://www.engageny.org/
resource/algebra-ii-module-1-
topic-d-lesson-37 

• https://www.engageny.org/
resource/algebra-ii-module-1-
topic-d-lesson-38 

• https://www.engageny.org/
resource/algebra-ii-module-1-
topic-d-lesson-39 

• https://www.engageny.org/
resource/algebra-ii-module-1-
topic-d-lesson-40 
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https://www.engageny.org/resource/algebra-ii-module-1-topic-d-lesson-36
https://www.engageny.org/resource/algebra-ii-module-1-topic-d-lesson-37
https://www.engageny.org/resource/algebra-ii-module-1-topic-d-lesson-38
https://www.engageny.org/resource/algebra-ii-module-1-topic-d-lesson-39
https://www.engageny.org/resource/algebra-ii-module-1-topic-d-lesson-40

