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HS College Math First Semester 

Module 1: Number and Set Theory (20 Days) 
Chapter 6 (Number Theory and the Real Number System 6.1 - 6.6); Chapter 2 (Set Theory 2.1 – 2.4) 

 
Number theory is the field of mathematics associated with studying the properties and identities of real numbers.   
 

Big Idea: 
 Numbers are all around us. 

 Mathematics can be used to classify objects. 

Essential 
Questions: 

 How do the numbers of the Real Number System relate to each other and how are they different? 

 What is the relationship between whole numbers and their properties? 

 How do the four operations relate to one another? 

 How do we use and compute with rational numbers 

 How can you represent very large and very small numbers? 

 How do power functions model real-world problems and their solutions? 

 What are the differences between arithmetic and geometric sequences? 

 How are the terms of an arithmetic or geometric sequence found from its formula? 

 How is set notation used to denote elements of a set? 

 How are set notations used to show elements, subsets, complements, intersections and unions of sets? 

 What characteristics make up a set that is infinite? 

 How are Venn diagrams used to solve survey problems? 

 What are set operations and why is order important in operating with sets? 

Vocabulary 

natural number, counting numbers, number theory, divisor, factor, multiple, divisibility, prime factorizations, fundamental theorem of arithmetic, GCD, LCM, 
whole numbers, addition, subtraction, division, rational numbers ,denominator, numerator, equality of rational numbers,  lowest terms, improper fractions, 
mixed number, repeating decimals, irrational number, closure, commutative, associative, identity, inverse, distributive, scientific notation, sequence, common 
difference, sum, Empty (null) set, universal set, set notation, well defined, element symbol, cardinal number, equal, subset, proper subset, Venn diagram, 
equivalent, union, intersection, complement, difference, DE Morgan’s laws, one-to-one correspondence, infinite set, countable set 

Standard Common Core Standards Explanations & Examples Comments 
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N.RN.A.1 A. Extend the properties of exponents to 
rational exponents 

Explain how the definition of the meaning of rational 
exponents follows from extending the properties of 
integer exponents to those values, allowing for a 
notation for radicals in terms of rational exponents. For 
example, we define 5

1/3
 to be the cube root of 5 because 

we want (5
1/3

)
3
 = 5

(1/3)3
 to hold, so (5

1/3
)

3
 must equal 5. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.3. Construct viable arguments and critique 
the reasoning of others. 

Students may explain orally or in written format. 

 

N.RN.A.2 A. Extend the properties of exponents to 
rational exponents 

Rewrite expressions involving radicals and rational 
exponents using the properties of exponents. 
 
HS.MP.7. Look for and make use of structure. 

Examples: 

 

2

3 2 35 5  ; 

2

3 235 5  

 Rewrite using fractional exponents:  

4
5 45 516 2 2   

 Rewrite 
2

x

x
in at least three alternate forms.  

Solution: 
3

2
3 3
2

1 1 1
x

x xxx



    

 Rewrite 
4 42

.using only rational exponents. 

 Rewrite 
3 3 23 3 1x x x    in simplest form. 

 

N.RN.B.3 B. Use properties of rational and irrational 
numbers 

Explain why the sum or product of two rational 
numbers are rational; that the sum of a rational 
number and an irrational number is irrational; and that 
the product of a nonzero rational number and an 
irrational number is irrational. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 

Since every difference is a sum and every quotient is a product, this 
includes differences and quotients as well. Explaining why the four 
operations on rational numbers produce rational numbers can be a 
review of students understanding of fractions and negative numbers. 
Explaining why the sum of a rational and an irrational number is 
irrational, or why the product is irrational, includes reasoning about 
the inverse relationship between addition and subtraction (or between 
multiplication and addition). 

Example: 

Explain why the number 2π must be irrational, given that π is irrational. 
Answer: if 2π were rational, then half of 2π would also be rational, so π 
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would have to be rational as well. 

A.SSE.B.4 Write expressions in equivalent forms to 
solve problems 
 
Derive the formula for the sum of a finite geometric 
series (when the common ratio is not 1), and use the 
formula to solve problems. For example, calculate 
mortgage payments. 

 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.4. Model with mathematics. 
HS.MP.7. Look for and make use of structure. 

Example: 
In February, the Bezanson family starts saving for a trip to Australia in 
September. The Bezanson’s expect their vacation to cost $5375. They 
start with $525. Each month they plan to deposit 20% more than the 
previous month. Will they have enough money for their trip? 

 

F.BF.A.2 A. Build a function that models a relationship 
between two quantities 

Write arithmetic and geometric sequences both 
recursively and with an explicit formula, use them to 
model situations, and translate between the two forms. 

HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

An explicit rule for the nth term of a sequence gives an as an expression 
in the term’s position n; a recursive rule gives the first term of a 
sequence, and a recursive equation relates an to the preceding term(s). 
Both methods of presenting a sequence describe an as a function of n. 

Examples: 

 Generate the 5
th

-11
th

 terms of a sequence if A1= 2 and 

1)( 2
)1(  nn AA  

 Use the formula: An= A1 + d(n - 1) where d is the common 
difference to generate a sequence whose first three terms 
are: -7, -4, and -1. 

 There are 2,500 fish in a pond. Each year the population 
decreases by 25 percent, but 1,000 fish are added to the pond 
at the end of the year. Find the population in five years. Also, 
find the long-term population. 

 Given the formula An= 2n - 1, find the 17
th

 term of the 
sequence. What is the 9

th
 term in the sequence 3, 5, 7, 9, …? 

Given a1 = 4 and an = an-1 + 3, write the explicit formula. 
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F.IF.A.3 Understand the concept of a function and use 
of function notation 
 
Recognize that sequences are functions, sometimes 
defined recursively, whose domain is a subset of the 
integers. For example, the Fibonacci sequence is defined 
recursively by f(0) = f(1) = 1, f(n+1) = f(n) + f(n-1) for n ≥ 
1. 
 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

 

 

S.CP.A.1 A. Understand independence and conditional 
probability and use them to interpret data 
 
Describe events as subsets of a sample space (the set of 
outcomes) using characteristics (or categories) of the 
outcomes, or as unions, intersections, or complements 
of other events (“or,” “and,” “not”). 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 
 
 
 
 
 
 
 
 
 
 
 

 

Intersection: The intersection of two sets A and B is the set of elements 
that are common to both set A and set B. It is denoted by A ∩ B and is 
read ‘A intersection B.’  

 A ∩ B in the diagram is {1, 5} 

 this means: BOTH/AND 
 
 
Union: The union of two sets A and B is the set of elements, which are 
in A or in B or in both. It is denoted by A ∪ B and is read ‘A union B.’ 

 A ∪ B in the diagram is {1, 2, 3, 4, 5, 7} 

 this means: EITHER/OR/ANY 

 could be both 

Complement: The complement of the set A ∪ B is the set of elements 
that are members of the universal set U but are not in A ∪ B. It is 
denoted by (A ∪ B)’ 

(A ∪ B )’ in the diagram is {8} 
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HS College Math First Semester 

Module 2: Geometry (25 days) 
Chapter 10 (Geometry 10.1 – 10.6) 

Big Idea: 

 Geometric language can be used to describe spatial relationships in day-to-day life. 

 Geometry can be learned through problem solving, inquiry, and discovery. 

Essential 
Questions: 

 How are the basic properties of geometric objects used to solve problems? 

 What is the difference between Euclidean and non-Euclidean geometries? 

 What is the difference between perimeter and area of a two dimensional figure? 

 What is the relationship between the volume and surface area formulas for cylinders, spheres, and cones? 

 How do you convert numbers within the metric system? 

 What are the similarities and differences between the images and pre-images generated by translations? 

 What is the relationship between the coordinates of the vertices of a figure and the coordinates of the vertices of the figure’s image 
generated by translations? 

 How can translations be applied to real-world situations? 

Vocabulary 

ray, line segment, parallel lines, intersecting lines, angle, acute, obtuse, right, straight angle, vertical angles, complementary, supplementary, 
perpendicular, transversal, circle, radius, center, diameter, circumference, closed, simple, polygon, edges, regular, convex, similar, non-
Euclidean, perimeter, area, parallelogram, triangle, Heron's Formula, trapezoid, Pythagorean theorem, rectangular solid, volume, surface area, 
right circular cylinder and cone, metric system, meter, liter, gram, prefixes, rigid, reflection, translation, rotation, symmetry, tessellation, glide 
reflection 

Standard Common Core Standards Explanations & Examples Comments 

G.CO.A.1 A. Experiment with transformations in the plane 

Know precise definitions of angle, circle, perpendicular 
line, parallel line, and line segment, based on the 
undefined notions of point, line, distance along a line, 
and distance around a circular arc. 

HS.MP.6. Attend to precision. 

G.CO.1  Understand and use definitions of angles, circles, 
perpendicular lines, parallel lines, and line segments based on the 
undefined term of a point, a line, the distance along a line, and the 
length of an arc. 
  

G.CO.A.2 A.Experiment with transformations in the plane 

Represent transformations in the plane using, e.g., 

Students may use geometry software and/or manipulatives to model 
and compare transformations. 
 

The expectation is to 
build on student 
experience with rigid 
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transparencies and geometry software; describe 
transformations as functions that take points in the 
plane as inputs and give other points as outputs. 
Compare transformations that preserve distance and 
angle to those that do not (e.g., translation versus 
horizontal stretch). 

HS.MP.5. Use appropriate tools strategically. 

G.CO.2  Use various technologies such as transparencies, geometry 
software, interactive whiteboards, and digital visual presenters to 
represent and compare rigid and size transformations of figures in a 
coordinate plane. Comparing transformations that preserve distance 
and angle to those that do not. 
 
G.CO.2  Describe and compare function transformations on a set of 
points as inputs to produce another set of points as outputs, to include 
translations and horizontal and vertical stretching. 
 

motions from earlier 
grades. Point out the 
basis of rigid motions in 
geometric concepts, e.g., 
translations move points 
a specified distance along 
a line parallel to a 
specified line; rotations 
move objects along a 
circular arc with a 
specified center through 
a specified angle. 
 

G.CO.A.3 A. Experiment with transformations in the plane 

Given a rectangle, parallelogram, trapezoid, or regular 
polygons, describe the rotations and reflections that 
carry it onto itself. 

HS.MP.3 Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

Students may use geometry software and/or manipulatives to model 
transformations. 
 
G.CO.3  Describe the rotations and reflections of a rectangle, 
parallelogram, trapezoid, or regular polygon that maps each figure 
onto itself. 
 

The expectation is to 
build on student 
experience with rigid 
motions from earlier 
grades. Point out the 
basis of rigid motions in 
geometric concepts, e.g., 
translations move points 
a specified distance along 
a line parallel to a 
specified line; rotations 
move objects along a 
circular arc with a 
specified center through 
a specified angle. 
 

G.CO.A.4 A. Experiment with transformations in the plane 

Develop definitions of rotations, reflections, and 
translations in terms of angles, circles, perpendicular 
lines, parallel lines, and line segments. 

HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 

Students may use geometry software and/or manipulatives to model 
transformations. Students may observe patterns and develop 
definitions of rotations, reflections, and translations. 
 
G.CO.4  Using previous comparisons and descriptions of 
transformations, develop and understand the meaning of rotations, 
reflections, and translations based on angles, circles, perpendicular 
lines, parallel lines, and line segments. 
 

 

G.CO.A.5 A. Experiment with transformations in the plane 

Given a geometric figure and a rotation, reflection, or 

Students may use geometry software and/or manipulatives to model 
transformations and demonstrate a sequence of transformations that  
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translation, draw the transformed figure using, e.g., 
graph paper, tracing paper, or geometry software. 
Specify a sequence of transformations that will carry a 
given figure onto another. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 

will carry a given figure onto another. 

G.CO.5 Transform a geometric figure given a rotation, reflection, or 
translation using graph paper, tracing paper, or geometric software. 
G.CO.5  Create sequences of transformations that map a geometric 
figure on to itself and another geometric figure. 
 

 

G.CO.B.6 B. Understand congruence in terms of rigid 
motions 

Use geometric descriptions of rigid motions to 
transform figures and to predict the effect of a given 
rigid motion on a given figure; given two figures, use 
the definition of congruence in terms of rigid motions 
to decide if they are congruent. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 

A rigid motion is a transformation of points in space consisting of a 
sequence of one or more translations, reflections, and/or rotations. 
Rigid motions are assumed to preserve distances and angle measures. 

Students may use geometric software to explore the effects of rigid 
motion on a figure(s). 
  

G.CO.B.7 B. Understand congruence in terms of rigid 
motions 

Use the definition of congruence in terms of rigid 
motions to show that two triangles are congruent if and 
only if corresponding pairs of sides and corresponding 
pairs of angles are congruent. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 

G.CO.7  Use the definition of congruence, based on rigid motion, to 
show two triangles are congruent if and only if their corresponding 
sides and corresponding angles are congruent. 
 
A rigid motion is a transformation of points in space consisting of a 
sequence of one or more translations, reflections, and/or rotations. 
Rigid motions are assumed to preserve distances and angle measures. 

Congruence of triangles 

Two triangles are said to be congruent if one can be exactly 
superimposed on the other by a rigid motion, and the congruence 
theorems specify the conditions under which this can occur. 

 

G.CO.B.8 B. Understand congruence in terms of rigid 
motions 

Explain how the criteria for triangle congruence (ASA, 
SAS, and SSS) follow from the definition of congruence 
in terms of rigid motions. 

HS.MP.3. Construct viable arguments and critique the 

G.CO.8  Use the definition of congruence, based on rigid motion, to 
develop and explain the triangle congruence criteria; ASA, SSS, and 
SAS. 
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reasoning of others. 

G.CO.C.9 C. Prove Geometric Theorems 

Prove theorems about lines and angles. Theorems 
include: vertical angles are congruent; when a 
transversal crosses parallel lines, alternate interior 
angles are congruent and corresponding angles are 
congruent; points on a perpendicular bisector of a line 
segment are exactly those equidistant from the 
segment’s endpoints. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

Students may use geometric simulations (computer software or 
graphing calculator) to explore theorems about lines and angles. 
 
G.CO.9 Prove theorems pertaining to lines and angles. 

o Prove vertical angles are congruent. 
o Prove when a transversal crosses parallel lines, alternate 

interior angles are congruent and corresponding angels are 
congruent. 

o Prove points on a perpendicular bisector of a line segment are 
exactly those equidistant from the segment’s endpoints. 

 

Precise definitions are 
important as students 
begin to formulate proofs 
about lines and angles as 
described in G-CO.C.9. 
(Definitions related to a 
circle will be addressed in 
another unit.)  
 
Prove and apply. 

G.CO.C.10 C. Prove geometric theorems 

Prove theorems about triangles. Theorems include: 
measures of interior angles of a triangle sum to 180°; 
base angles of isosceles triangles are congruent; the 
segment joining midpoints of two sides of a triangle is 
parallel to the third side and half the length; the 
medians of a triangle meet at a point. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

Students may use geometric simulations (computer software or 
graphing calculator) to explore theorems about triangles. 
 
G.CO.10  Prove theorems pertaining to triangles. 

o Prove the measures of interior angles of a triangle have a sum 
of 180º. 

o Prove base angles of isosceles triangles are congruent. 
o Prove the segment joining midpoints of two sides of a triangle 

is parallel to the third side and half the length. 
o Prove the medians of a triangle meet at a point. 

 

The expectation in 
Geometry is to 
encourage multiple ways 
of writing proofs, such as 
in narrative paragraphs, 
using flow diagrams, in 
two-column format, and 
using diagrams without 
words. Students should 
be encouraged to focus 
on the validity of the 
underlying reasoning 
while exploring a variety 
of formats for expressing 
that reasoning. 
 
Implementation of 
G.CO.10 may be extended 
to include concurrence of 
perpendicular bisectors 
and angle bisectors as 
preparation for G.C.3 in 
the circle unit. 
 

G.CO.D.11 C. Prove geometric theorems 

Prove theorems about parallelograms. Theorems 
include: opposite sides are congruent, opposite angles 

Students may use geometric simulations (computer software or 
graphing calculator) to explore theorems about parallelograms.  
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are congruent, the diagonals of a parallelogram bisect 
each other, and conversely, rectangles are 
parallelograms with congruent diagonals. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

G.SRT.A.2 A. Understand similarity in terms of similarity 
transformations 

Given two figures, use the definition of similarity in 
terms of similarity transformations to decide if they are 
similar; explain using similarity transformations the 
meaning of similarity for triangles as the equality of all 
corresponding pairs of angles and the proportionality of 
all corresponding pairs of sides. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 

A similarity transformation is a rigid motion followed by dilation. 

Students may use geometric simulation software to model 
transformations and demonstrate a sequence of transformations to 
show congruence or similarity of figures. 
 
G.SRT.2  Use the idea of dilation transformations to develop the 
definition of similarity. 
G.SRT.2  Given two figures determine whether they are similar and 
explain their similarity based on the equality of corresponding angles 
and the proportionality of corresponding sides. 
 

 

G.SRT.A.3 A. Understand similarity in terms of similarity 
transformations 

Use the properties of similarity transformations to 
establish the AA criterion for two triangles to be similar. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 

G.SRT.3  Use the properties of similarity transformations to develop 
the criteria for proving similar triangles; AA. 
 

 

G.SRT.B.4 B. Prove theorems involving similarity 

Prove theorems about triangles. Theorems include: a 
line parallel to one side of a triangle divides the other 
two proportionally, and conversely; the Pythagorean 
Theorem proved using triangle similarity. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

Students may use geometric simulation software to model 
transformations and demonstrate a sequence of transformations to 
show congruence or similarity of figures. 
 
G.SRT.4  Use AA, SAS, SSS similarity theorems to prove triangles are 
similar. 
G.SRT.4  Use triangle similarity to prove other theorems about 
triangles 

o Prove a line parallel to one side of a triangle divides the 
other two proportionally, and it’s converse 
o Prove the Pythagorean Theorem using triangle similarity. 

       

Prove and apply. 
 
Students revisit 
the Pythagorean 
Theorem, which 
they studied in 
grade 8, but look 
at a proof based 
on similarity (G-‐ 
SRT.B.4). The focus 
is on developing 
logical arguments 
to prove a known 
theorem in a 
different way.  
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G.SRT.B.5 B. Prove theorems involving similarity 

Use congruence and similarity criteria for triangles to 
solve problems and to prove relationships in geometric 
figures. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

Similarity postulates include SSS, SAS, and AA. 

Congruence postulates include SSS, SAS, ASA, AAS, and H-L. 

Students may use geometric simulation software to model 
transformations and demonstrate a sequence of transformations to 
show congruence or similarity of figures. 
 
G.SRT.5  Using similarity theorems, prove that two triangles are 
congruent. 
G.SRT.5  Prove geometric figures, other than triangles, are similar 
and/or congruent. 
 

 

G.GPE.B.7 B. Use coordinates to prove simple geometric 
theorems algebraically 
 
Use coordinates to compute perimeters of polygons 
and areas of triangles and rectangles, e.g., using the 
distance formula. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

Students may use geometric simulation software to model figures. 

 

G.GMD.A.1 A. Explain volume formulas and use them to 
solve problems 
 
Give an informal argument for the formulas for the 
circumference of a circle, area of a circle, volume of a 
cylinder, pyramid, and cone. Use dissection arguments, 
Cavalieri’s principle, and informal limit arguments. 
 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Cavalieri’s principle is if two solids have the same height and the same 
cross-sectional area at every level, then they have the same volume. 
 
G.GMD.1  Explain the formulas for the circumference of a circle and 
the area of a circle by determining the meaning of each term or factor. 

 
G.GMD.1  Explain the formulas for the volume of a cylinder, pyramid 
and cone by determining the meaning of each term or factor. 
 

In G-GMD.A.1, focus on 
three‐dimensional 
objects. Students have 
worked with the volume 
formulas in middle 
school, so the focus here 
should be on developing 
arguments for the 
formulas and applying 
them to more complex 
situations.  
 

G.GMD.A.3 A. Explain volume formulas and use them to 
solve problems 
 

Missing measures can include but are not limited to slant height, 
altitude, height, diagonal of a prism, edge length, and radius. 
 
G.GMD.3  Solve problems using volume formulas for cylinders, 

 

http://www.daviddarling.info/encyclopedia/V/volume.html
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Use volume formulas for cylinders, pyramids, cones, 
and spheres to solve problems. 

HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.2. Reason abstractly and quantitatively. 

pyramids, cones, and spheres. 
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HS College Math First Semester 

Module 3: Financial Applications (45 days) 
Supplemental Material (Employment, Budgeting, Banking Processes, Consumer Credit, Automobile Ownership) 

 
In financial applications, the mathematics necessary for daily living is embedded in content that directly relates to financial decisions adults make in their daily lives.  The 
mathematical formulas, functions, and pictorial representations used in this module assist students in making sense of the financial world around them through mathematical 
modeling and, equip them with the ability to make sound financial decisions based on data. 

Big Idea: 

 Students will explore the world of work from the first time they begin to look for employment to years in the future. 

 Students are introduced to the typical utility bills homeowners must pay. 

 The degree of risk and the degree of reward depends upon the venture undertaken as well as the investor’s comfort level of monetary 
risk. 

 Credit is based on honesty, responsibility, and the ability to pay back. 

 Explore automobile pricing structures, insurance issues, depreciation, and data. 

Essential 
Questions: 

 How has the U.S. workforce shifted in recent years? 

 How diverse and large is the U.S. workforce? 

 Is a job still considered work if it is something one loves to do? 

 Does one know how much money it takes to run a household? 

 What factors will affect a household budget? 

 Once you have money, should you save it or invest it to make more money? 

 What does it mean to live within your income? 

 What are guidelines for when to borrow money and how much you should borrow? 

 What are considerations for purchasing an automobile? 

Vocabulary 

Employment agency, resume, minimum wage, commission, vacation time, unemployment insurance, pension, FICA tax, Social Security tax, 
Medicare tax, pieceworker, utility, meter, watt, net worth, debt-to-income ratio, checking account, EFT, CD, maturity, compound interest, APR, 
APY, outstanding checks, money market account, credit, debtor, FICO score, Truth-in Lending Act, average daily balance, finance charge, 
premium, liability insurance, bodily injury liability, property damage insurance, no-fault insurance, deductible 

Standard Common Core Standards Explanations & Examples Comments 

N.Q.A.1 A. Reason qualitatively and use units to solve 
problems 
 
Use units as a way to understand problems and to 
guide the solution of multi-step problems; choose and 

Include word problems where quantities are given in different units, 
which must be converted to make sense of the problem. For example, 
a problem might have an object moving 12 feet per second and 
another at 5 miles per hour. To compare speeds, students convert 12 
feet per second to miles per hour: 
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interpret units consistently in formulas; choose and 
interpret the scale and the origin in graphs and data 
displays. 

 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

hr24

day1

min60

hr1

sec60

min1
sec24000   is more than 8 miles per hour.  

Graphical representations and data displays include, but are not 
limited to: line graphs, circle graphs, histograms, multi-line graphs, 
scatterplots, and multi-bar graphs. 

N.Q.A.2 A. Reason qualitatively and use units to solve 
problems 
 
Define appropriate quantities for the purpose of 
descriptive modeling. 
 
HS.MP.4. Model with mathematics. 
HS.MP.6. Attend to precision. 

Examples: 

 What type of measurements would one use to determine 
their income and expenses for one month? 

 How could one express the number of accidents in Arizona? 
 

A.SSE.A.1 A. Interpret the structure of expressions 
 
Interpret expressions that represent a quantity in terms 
of its context. 

a. Interpret parts of an expression, such as terms, 
factors, and coefficients. 

b. Interpret complicated expressions by viewing 
one or more of their parts as a single entity. 
For example, interpret P(1+r)

n
 as the product of 

P and a factor not depending on P. 

 
HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.7. Look for and make use of structure. 

Students should understand the vocabulary for the parts that make up 
the whole expression and be able to identify those parts and interpret 
their meaning in terms of a context. 

 

A.SSE.B.3 B. Write expressions in equivalent forms to 
solve problems 
 
Choose and produce an equivalent form of an 
expression to reveal and explain properties of the 
quantity represented by the expression. 

 
HS.MP.1. Make sense of problems and persevere in 

Students will use the properties of operations to create equivalent 
expressions. 
Examples: 

 Express 2(x
3
 – 3x

2
 + x – 6) – (x – 3)(x + 4) in factored form and 

use your answer to say for what values of x the expression is 
zero. 

 Write the expression below as constant times a power of x 
and use your answer to decide whether the expression gets 
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solving them. 
HS.MP.2. Reason abstractly and quantitatively. 

larger or smaller as x gets larger. 

o 

3 2 4

2 3

(2 ) (3 )

( )

x x

x
 

A.CED.A.1 A.Create equations that describe numbers or 
relationships 
 
Create equations and inequalities in one variable and 
use them to solve problems. Include equations arising 
from linear and quadratic functions, and simple rational 
and exponential functions. 
 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Equations can represent real world and mathematical problems. 
Include equations and inequalities that arise when comparing the 
values of two different functions, such as one describing linear growth 
and one describing exponential growth. 
Examples: 

 Given that the following trapezoid has area 54 cm
2
, set up an 

equation to find the length of the base, and solve the 
equation.  

 
Lava coming from the eruption of a volcano follows a parabolic path. 
The height h in feet of a piece of lava t seconds after it is ejected from 
the volcano is given by                   After how many 

seconds does the lava reach its maximum height of 1000 feet? 

 

A.CED.A.2 A. Create equations that describe numbers 
or relationships 
 
Create equations in two or more variables to represent 
relationships between quantities; graph equations on 
coordinate axes with labels and scales. 
 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

 

 

A.CED.A.4 A. Create equations that describe numbers 
or relationships 
 
Rearrange formulas to highlight a quantity of interest, 
using the same reasoning as in solving equations. For 
example, rearrange Ohm’s law V = IR to highlight 
resistance R. 
 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 

Examples:  

 The Pythagorean Theorem expresses the relation between the 
legs a and b of a right triangle and its hypotenuse c with the 
equation a

2
 + b

2
 = c

2
.  

o Why might the theorem need to be solved for c?  
o Solve the equation for c and write a problem situation 

where this form of the equation might be useful. 

o Solve 
34

3
V r  for radius r. 

 Motion can be described by the formula below, where t = 
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HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 

time elapsed, u=initial velocity, a = acceleration, and s = 
distance traveled     
s = ut+½at

2 

o Why might the equation need to be rewritten in terms of 
a?  

o Rewrite the equation in terms of a. 
 

F.IF.A.2 A. Understand the concept of a function and 
use of function notation 

Use function notations, evaluate functions for inputs in 
their domains, and interpret statements that use 
function notation in terms of a context. 

HS.MP.2. Reason abstractly and quantitatively. 

The domain of a function given by an algebraic expression, unless 
otherwise specified, is the largest possible domain. 

Examples: 

 If 124)( 2  xxxf , find ).2(f  

 Let 2)3(2)(  xxf .  Find )3(f , )
2

1
(f , )(af , and )( haf   

If P(t) is the population of Tucson t years after 2000, interpret the 
statements P(0) = 487,000 and P(10)-P(9) = 5,900. 

 

F.IF.B.4 B. Interpret functions that arise in 
applications in terms of context 
 
For a function that models a relationship between two 
quantities, interpret key features of graphs and tables 
in terms of the quantities, and sketch graphs showing 
key features given a verbal description of the 
relationship. Key features include: intercepts; intervals 
where the function is increasing, decreasing, positive, or 
negative; relative maximums and minimums; 
symmetries; end behavior; and periodicity. 
 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

Students may be given graphs to interpret or produce graphs given an 
expression or table for the function, by hand or using technology.  
Examples:  

 A rocket is launched from 180 feet above the ground at time t 
= 0. The function that models this situation is given by h = – 
16t

2
 + 96t + 180, where t is measured in seconds and h is 

height above the ground measured in feet. 

o What is a reasonable domain restriction for t in this 
context? 

o Determine the height of the rocket two seconds after it 
was launched. 

o Determine the maximum height obtained by the rocket. 

o Determine the time when the rocket is 100 feet above the 
ground. 

o Determine the time at which the rocket hits the ground. 

o How would you refine your answer to the first question 
based on your response to the second and fifth 
questions? 

 Compare the graphs of y = 3x
2
 and y = 3x

3
. 
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 Let 
2

( )
2

R x
x




. Find the domain of R(x). Also find the 

range, zeros, and asymptotes of R(x). 

 Let 155)( 23  xxxxf . Graph the function and identify 

end behavior and any intervals of constancy, increase, and 
decrease. 

It started raining lightly at 5am, then the rainfall became heavier at 
7am. By 10am the storm was over, with a total rainfall of 3 inches. It 
didn’t rain for the rest of the day. Sketch a possible graph for the 
number of inches of rain as a function of time, from midnight to 
midday. 

F.IF.C.7B C. Analyze functions using different 
representation 

Graph functions expressed symbolically and show key 
features of the graph, by hand in simple cases and using 
technology for more complicated cases. 

C. Graph polynomial functions, identifying zeros 
when suitable factorizations are available, and 
showing end behavior. 

 

Key characteristics include but are not limited to maxima, minima, 
intercepts, symmetry, end behavior, and asymptotes. Students may 
use graphing calculators or programs, spreadsheets, or computer 
algebra systems to graph functions. 

 
 

F.BF.A.1 A. Build a function that models a relationship 
between two quantities 

Write a function that describes a relationship between 
two quantities. 

HS.MP.1. Make sense of problems and persevere 
in solving them. 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 
HS.MP.8. Look for and express regularity in 
repeated reasoning. 

Students will analyze a given problem to determine the function 
expressed by identifying patterns in the function’s rate of change. They 
will specify intervals of increase, decrease, constancy, and, if possible, 
relate them to the function’s description in words or graphically. 
Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model functions. 

Examples: 

 You buy a $10,000 car with an annual interest rate of 6 
percent compounded annually and make monthly payments 
of $250. Express the amount remaining to be paid off as a 
function of the number of months, using a recursion equation.  
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S.ID.A.2 A. Summarize, represent, and interpret data 
on a single count or measurement variable 

Use statistics appropriate to the shape of the data 
distribution to compare center (median, mean) and 
spread (interquartile range, standard deviation) of two 
or more different data sets. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 

Students may use spreadsheets, graphing calculators and statistical 
software for calculations, summaries, and comparisons of data sets. 

Examples: 

 The two data sets below depict the housing prices sold in the 
King River area and Toby Ranch areas of Pinal County, Arizona. 
Based on the prices below which price range can be expected 
for a home purchased in Toby Ranch? In the King River area? 
In Pinal County? 

o King River area {1.2 million, 242000, 265500,   140000, 
281000, 265000, 211000} 

o Toby Ranch homes {5 million, 154000, 250000, 250000, 
200000, 160000, 190000} 

 Given a set of test scores {99, 96, 94, 93, 90, 88, 86, 77, 70, 
68}, find the mean, median and standard deviation. Explain 
how the values vary about the mean and median. What 
information does this give the teacher? 

 

S.ID.A.3 A. Summarize, represent, and interpret data 
on a single count or measurement variable 

Interpret differences in shape, center, and spread in the 
context of the data sets, accounting for possible effects 
of extreme data points (outliers). 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 

Students may use spreadsheets, graphing calculators and statistical 
software to statistically identify outliers and analyze data sets with and 
without outliers as appropriate. 

 

S.ID.A.4 A. Summarize, represent, and interpret data 
on a single count or measurement variable 

Use the mean and standard deviation of a data set to fit 
it to a normal distribution and to estimate population 
percentages. Recognize that there are data sets for 
which such a procedure is not appropriate. Use 
calculators, spreadsheets, and tables to estimate areas 
under the normal curve. 

Students may use spreadsheets, graphing calculators, statistical 
software and tables to analyze the fit between a data set and normal 
distributions and estimate areas under the curve. 

Examples: 

 The bar graph below gives the birth weight of a population of 
100 chimpanzees.  The line shows how the weights are 
normally distributed about the mean, 3250 grams. Estimate 
the percent of baby chimps weighing 3000-3999 grams. 
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HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

 

 Determine which situation(s) is best modeled by a normal 
distribution. Explain your reasoning. 

o Annual income of a household in the U.S. 

o Weight of babies born in one year in the U.S. 

S.ID.B.6 B. Summarize, represent, and interpret data 
on a two categorical and quantitative 
variables 
 
Represent data on two quantitative variables on a 
scatter plot, and describe how the variables are related. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

 

 

 


