Elizabethtown Area School District
8™ Grade Algebraic Concepts
Curriculum Guide

Unit 0: Review of Integers

2-1 (Pre-Alg) Adding Integers. . o.vver i e
2-2 (Pre-Alg) Subtracting Integers. ......ooouviiiiiiiii e,
2-3 (Pre-Alg) Multiplying and Dividing Integers..........cocvvvviiiniriiiiinian...

Unit 1: Rational and Irrational Numbers

Essential Questions:

° What are different ways to represent numbers?

° How is representing numbers in different ways beneficial for
problem-solving?

Fractions-Decimals-Percents

8-1 (Pre-Alg) Relating Decimals, Fractions, and Percents................ccooovvvvnnns

Exponents

2-6 (Pre-Alg) EXpPOnentS. . ..vtiiiiitiie ettt e e

Perfect Squares, Square Roots, and Cubes

3-8 (Pre-Alg) Squares and Square ROOIS:. ..« vcsssvsiissis svseves ussse s o aas o3 sssgess

Compare and Order Rational and Irrational Numbers

3-10 (Pre-Alg) The Real NUMbers........coovviiiiiiiii e,
2.1 (Alg) Use Integers and Rational Numbers..............oocvviiiviiiiiiniiinnnnnn,
2.7 (Alg) Find Square Roots and Compare Real Numbers......................c....



Unit 2: Radicals and Integer Exponents

Essential Questions:

°* How do mathematical operations relate to each other?

* How is simplifying expressions with integer exponents useful?

° Why is generating equivalent expressions worthwhile?

* How do I determine the best numerical representation for a
situation?

Product and Quotient Rules for Exponents

2-7 (Pre-Alg) Properties of EXponents.........ooouviiiiiiiiiiiii e, 88
Negative Exponents Rules

2-8 (Pre-Alg) Problem Solving Skill: Look for a Pattern in Integer Exponents....... 92
Basic Operations on Any Number (including Scientific Notation)

8.4 (Alg) Use Scientific NOtatION. ....ovvneiriieiie et 512
Equivalent Numerical Expressions (w/o calculator)

256 (Pre-Ale) EXpousnlsi . s somms s s i suo0i0ss v e Soi s i e b ai i 84
2:9 {Pre-Aig) Séientific Netafion, ..y smavssmmmevessmiss s s smb sy 96
8.4 (Alg) Use Scientific NOtatioN. ... vvverini e, 512
Square Roots and Cube Roots

3-8 (Pre-Alg) Sguares and Square RO vy oo ia i i i siasin o 146
S0 (Pis-Alg) Finding Saiiate Re6IS....mvmyveesmmmsmmmiopemyss st ins 150

Lab 3b (Pre-Alg) Explore Cube and Cube ROOtS..........covvvvviiiiiiiiiiiiannn, 154



Unit 3: Proportions, Linear Equations, and
Systems of Linear Equations

Essential Questions:

 What is meant by equality when solving equations?

° How are solutions for systems of equations located/found?
* How is slope calculated?

1-2 step Equations, Distributive Property, and Combine Like Terms

1:1-6 (Pre-Alg) Equations and Inequalities (entire chapter)............coovviiiiiinn 4-33
10-1 (Pre-Alg)Solving D-step EOUATIONG: o s s o v a9 o ey S ase s 498
3.1, 2 {Alg) Solve 1-step, Solve 2-step BEQUations. .o s enessimpss covsnums evvsss 130, 134
Solving Multi-step Equations

10-2 (Pre-Alg) Solving Multi-step EQUations........c.veeviviiiiiiiiiiiiiiiiiiia, 502
10-3 (Pre-Alg) Solving Equations w/ Variables on Both Sides.......................... 507
3.3 (Alg) Multi-step EqUation soessss veses s v ey s oo iam 5155y v o suviss 148
3.4 (Ale) Solve Equations w/ Variables on Both: Sides... csuvasssimamansssavesvinis 154
Use Right Triangles to Show Slope on a Graph

11-2 (Pre-Ale) SIODETOTE LIt s inbei i cinsgnss St i st e iest s 545
4.4 (Alg) Find Slope and Rate of Change...sueevisss e ssssnivens svovsss oo eoms spsss 235
Graph Proportional Relationships and Interpret Rate of Change as Slope

11-1 (Pre-Alg) Graphing Linear EQUAtIONS.......c.oovvvviiiiiieiiiciiiiiniieinane 540
A 2UAE) CHADH, LITEHE BBTIOTIN o v scemmnmison i i i i s ih S S LS BE 215
Write Equations

Focus on Problem Solving (Pre-Alg)......ovvviiiiniiiiiiiiiciiiieeeae, 513
5.1 (Alg) Write Linear Equations in Slope-Intercept Form...............cooviiinnn 283
Solve Systems of Equations

10-6 {(Pre~-Ale} Systems of EQuatiomns sessususmsemussp s msns oo s s oo v vsste mioves 523
7.1 CAle) Belwe Linear Systems by Graphilif oo veswussmsnammmsmmsssasao 427

7.2 (Alg) Solve Linear Systems by Substitution............ccoviiiiiiiiiiiiiiienninn 435



Unit 4: Functions

Essential Questions:
* How are patterns of change related to the behavior of functions?

e What is the difference between linear and non-linear functions?
 What do the different types of slope look like?

Define Functions

124 (ProwAle ) PO s s s s sy oss s pi g S0y h o e s ass ey s 608
1.6 (Alg) Represent Functions as Rules and Tables...c.ciicvvinisievimmssirsoins 35
1.7 (Alg) Represent Functions as Graphs.........c.oeeveviiireveiiinnerinienianeieeeaen 43
Linear vs. Non-linear Functions

123 (Pre-Algy Litear Funiobions s s s o s a0t s e saras 613
4. 7 1AleY Graph Linear FUunTiDns e s oras s sy dee s v suais sse s sy 262
Determine Rate of Change for Functions

4.4 (Alg) Find Slope and Rate of Change..........coevviiiiiiiiiniiiiiiiiieienen 235
Alg Activityon Slopes of LINESvievs s iesma smsr s sohenmis o6 6 L Seanises s 234

Tests to Determine if a Relations is a Function
1.7 Extension (Alg) Determine Whether a Relation is a Function.................... 49



Unit 5: Analyze and Interpret Bivariate Data

Essential Questions:
* How can we use patterns in math to show different associations?

o Whey is it important to create a line of best fit and how can it be
used?

Construct and Interpret a Two-way Table

1.7 (Alg) Seatter Plotanid Funetions ACLVITE, s aes s esrss s stsssn s tss s sy 42
Construct and Interpret Scatter Plot

7 [Presila Boaller POl oonnsonasmnsosmomumasmwassman s smsmmsimsn s sy 204
5.6 (Alg) Fita Line to Data......c.oueuiiiiiiiiiiiiiiiiii e 325
Identify Line of Best Fit

e TSN ey e o o 3 U P T——— 204
5.5 (Al Fita.Line 10 Iat wewosmmmimssmmmmmssmsns oo esmm s o 325

Interpreting Slope and Intercept
4:7 (Pre-Ale) Spatter PIOtS oo v msesams s e s pessssam anievs sysswe 204
5.7 1Alg) Predict-with Linear Modelsiuuo susman amonswmmeansomms s o 335



Unit 6: Geometry

Essential Questions:

e How can “space” be defined through numbers and measurement?

e How do axioms and theorems help us understand relationships with
and between geometric figures and concepts?

Find volume of cylinders, cones, and spheres

6-6 (Pre-Alg) Volume of Prisms and Cylinders...........ooveiiiiiiiininninn, 307
6-7 (Pre-Alg) Volume of Pyramids and Cones..........coeveeiiiiiiiniiiiii.. 312
610 (Pre-AlR) SPNBIES: cossmwsumumeosinsvm e s vies e s wxe i o s s o5m wusiss ey Sor s 324

Describe the sequence of transformations using coordinates and exhibit the
congruence between them

5-7 (Pre-Ale) Translormmtionsi. s semmmnas o s o smmismsss s 254
4.1 Extension (Alg) Transformation EXtension..........ccoevvviiiiiiiin, 213

Apply the Pythagorean Theorem and its converse to triangles and to find the
distance between two points™

6-3 {Pre-Alg) The Pythagorean ThEorem. . vuvervsmmmuassms snons svnmomsmaners ssnsssis 1aiss 290
11.4 (Alg) before lesson Activity
11.4 (Alg) Apply the Pythagorean Theorem and its Converse...............cooeeinnn. 736

11.5 (Alg) before lesson Activity
11.5 (Alg) Apply the Distance Formula and Midpoint Formula......................... 743



Elizabethtown Area School District Mathematics Curriculum Adopted 2014

Grade/Course: Grade 8/Algebraic Concepts - Analyze and Interpret Bivariate Data 4-26-14
Standards for Mathematical Practice:

Make sense of problems and persevere in solving them. Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning of others. Model with mathematics.

Use appropriate tools strategically. Attend to precision.

Look for and make use of structure. Look for and express regularity in repeated reasoning.

Big Idea:

Multiple representations of data help us understand relationships between quantities.
Line of best fit shows trends of data.

Pennsylvania Core Standards:
2.4.8.B.1 Analyze and/or interpret bivariate data displayed in multiple representations.
2.4.8.B.2 Understand that patterns of association can be seen in bivariate data utilizing frequencies.

Essential Questions: Understandings: Students will understand THAT ...
- How can we use patterns in math to show - Scatter plots and two-way tables show an association between two different quantities
different associations? and are different representations to summarize data.
- Why is it important to create a line of best fit - Multiple representations of data help us understand relationships between quantities.
and how can it be used? - Line of best fit shows trends in data.
Knowledge: Skills:
Vocabulary: scatter plot - Construct and interpret scatter plots.
- Identify line of best fit.
- Slope, intercepts, linear equations - Construct and interpret a two-way table.
- Patterns of correlation: linear, - Interpreting slope and intercept.
nonlinear, positive, negative,
clustering, outliers
- Coordinate plane




Elizabethtown Area School District Mathematics Curriculum Adopted 2014

Grade/Course: Grade 8/Algebraic Concepts - Functions 4-26-14
Standards for Mathematical Practice:

Make sense of problems and persevere in solving them. Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning of others. Model with mathematics.

Use appropriate tools strategically. Attend to precision.

Look for and make use of structure. Look for and express regularity in repeated reasoning.

Big Idea:

A function can model a linear or non-linear relationship between two quantities.
A function can be represented in different ways that state the same relationship.

Pennsylvania Core Standards:
2.2.8.C.1 Define, evaluate and compare functions.
2.2.8.C.2 Use concepts of functions to model relationships between quantities.

Essential Questions: Understandings: Students will understand THAT ...
- How are patterns of change related to the - y=mxt+tb provides information needed to graph a linear equation.
behavior of functions? - A function can model a linear or non-linear relationship between two quantities.
- What are the similarities and differences - A function can be represented in different ways that state the same relationship (graph,
between linear and non-linear functions? table, description).
- What do the different types of slope look like
and why?
Knowledge: Skills:
Vocabulary: rate of change, function, relation, - Linear vs. non-linear function
domain, range, linear, x-intercept, y-intercept - Determine rate of change
- Determine if a relation is a function

- Plotting points

- Slope

- Solving equations




Elizabethtown Area School District Mathematics Curriculum Adopted 2014

Grade/Course: Grade 8/Algebraic Concepts - Geometry 4-26-14
Standards for Mathematical Practice:

Make sense of problems and persevere in solving them. Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning of others. Model with mathematics.

Use appropriate tools strategically. Attend to precision.

Look for and make use of structure. Look for and express regularity in repeated reasoning.

Big Idea:

The Pythagorean Theorem distinguishes between right triangles and non-right triangles.
Volume is the “space” inside a figure.

Pennsylvania Core Standards:

2.3.8.A.1 Apply the concepts of volume of cylinders, cones and spheres to solve real world and mathematical problems.
2.3.8.A.2 Understand and apply congruence, similarity and geometric transformations using various tools.

2.3.8.A.3 Understand and apply the Pythagorean Theorem to solve problems.

Essential Questions: Understandings: Students will understand THAT ...
- How can “space” be defined through numbers - Volume is the “space” inside a figure.
and measurement? - Angle measures are preserved in rotations, reflections and translations.
- How do axioms and theorems help us - The Pythagorean Theorem is a pattern used to find missing sides of right triangles.
understand relationships with and between - The Pythagorean Theorem distinguishes between right triangles and non-right
geometric figures and concepts? triangles.
Knowledge: Skills:
Vocabulary: volume, surface area, cylinder, cone, - Find volume of cylinders, cones and spheres.
sphere, polyhedron, prism, rotation, reflection, - Describe a sequence of transformations using coordinates and exhibiting the
translation, transformation, axiom, theorem congruence between them.
- Formulas for volume of cylinders, cones, - Apply the Pythagorean Theorem and its converse to right triangles and distances
spheres between two points.
- Volume and surface area of cubes and
prisms
- Meaning of dilation, translation, rotation,
reflection
- What is the Pythagorean Theorem is and




Elizabethtown Area School District Mathematics Curriculum Adopted 2014

its converse?




Elizabethtown Area School District Mathematics Curriculum Adopted 2014

Grade/Course: Grade 8/Algebraic Concepts — Proportions, Linear Equations and Systems of Linear Equations 4-26-14
Standards for Mathematical Practice:

Make sense of problems and persevere in solving them. Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning of others. Model with mathematics.

Use appropriate tools strategically. Attend to precision.

Look for and make use of structure. Look for and express regularity in repeated reasoning.

Big Idea:

Equations can have a range of solutions, and a System of Equations is two or more equations with a solution that is written as an ordered pairl
Slope is more than the steepness of a line.

Pennsylvania Core Standards:
2.2.8.B.2 Understand the connections between proportional relationships, lines, and linear equations.
2.2.8.B.3 Analyze and solve linear equations and pairs of simultaneous linear equations.

Essential Questions: Understandings: Students will understand THAT ...

- What is meant by equality when solving - Equations can have a range of solutions (for example: one solution, no solution, infinite
equations? solutions, etc.).

- What does a solution to a system of equations | - The intersection point satisfies both equations simultaneously in a system (written as an
mean? ordered pair).

- What is slope? - Slope is the same between any two distinct points on a line in the coordinate plane.
Knowledge: Skills:

Vocabulary: equation, distributive property, - Solve multi-step equations

like terms, inverse operations, solution, system | - Write equations

of equations, solution of a system, ordered - Solve systems

pair, slope, coordinate plane, x-axis, y-axis, - Use right triangles to show slope is the same between two points.

quadrants, origin, slope-intercept form, rate, - Graph proportional relationships, interpreting unit rate as slope.

ratio, unit rate, proportion

- Solve one and two step equations

- Plotting points

- The coordinate plane




Elizabethtown Area School District Mathematics Curriculum Adopted 2014

Use appropriate tools strategically.
Look for and make use of structure.

Grade/Course: Grade 8/Algebraic Concepts — Radicals and Integer Exponents 4-26-14
Standards for Mathematical Practice:

Make sense of problems and persevere in solving them. Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning of others. Model with mathematics.

Attend to precision.
Look for and express regularity in repeated reasoning.

Big Idea:

Mathematical situations can be represented abstractly using variables, expressions, and equations.
The use of equivalent numbers and expressions can simplify problem-solving and calculating.

Pennsylvania Core Standards:

2.2.8.B.1 Apply concepts of radicals and integer exponents to generate equivalent expressions.

Essential Questions:

- How do mathematical operations relate to
each other?

- How is simplifying expressions with integer
exponents useful?

- Why is generating equivalent expressions
worthwhile?

- How do I determine the best numerical
representation for a situation?

Understandings: Students will understand THAT ...

- There is an inverse to every operation including square roots and cube roots.

- Basic operations can be performed on numbers written in any form (including
scientific notation).

- Properties of numbers allow us to generate equivalent numerical expressions (w/o
calc).

Knowledge:
Vocabulary: Exponent, base, squared, cubed,
reciprocal

Skills:
- Rules for multiplying, dividing powers with same base.
- Eliminate negative exponents by writing the reciprocal.
- Use square roots, cube roots to represent solutions to equations.
- Perform operations with numbers expressed in scientific notation.




Elizabethtown Area School District Mathematics Curriculum Adopted 2014

Grade/Course: Grade 8/Algebraic Concepts — Rational and Irrational Numbers 4-26-14
Standards for Mathematical Practice:

Make sense of problems and persevere in solving them. Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning of others. Model with mathematics.

Use appropriate tools strategically. Attend to precision.

Look for and make use of structure. Look for and express regularity in repeated reasoning.

Big Idea:

The set of real numbers is infinite and each real number can be classified as a rational or irrational number.
The use of equivalent numbers can simplify problem-solving and calculating.

Pennsylvania Core Standards:
2.1.8.E.1 Distinguish between rational and irrational numbers using their properties.
2.1.8.E.4 Estimate irrational numbers by comparing them to rational numbers.

Essential Questions: Understandings: Students will understand THAT ...
- What are different ways to represent - Numbers can be written in multiple ways and still have the same value.
numbers? - Rational numbers include integers, fractions, decimals, and percents.
- How is representing numbers in different - Irrational numbers include non-repeating decimals.
ways beneficial for problem-solving? - There is a relationship between the sets of rational and irrational numbers.
- Compare and contrast rational and irrational
numbers.
Knowledge: Skills:
Vocabulary: square roots, intcgers, rational - Evaluate a square root and determine if we can simplify the square roots.
numbers, irrationals numbers, exponent, base, - Compare and order rational and irrational numbers on a number line.
absolute value, cube roots - Know and apply exponents.

- Perfect squares: 1-144

- Cubes: 1-125

- Convert between fractions, decimals,

percents




