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mathematics Standards for High School
The high school standards specify the mathematics that all students should 

study in order to be college and career ready. Additional mathematics that 

students should learn in order to take advanced courses such as calculus, 

advanced statistics, or discrete mathematics is indicated by (+), as in this 

example: 

(+) Represent complex numbers on the complex plane in rectangular 

and polar form (including real and imaginary numbers). 

All standards without a (+) symbol should be in the common mathematics 

curriculum for all college and career ready students. Standards with a (+) 

symbol may also appear in courses intended for all students.

The high school standards are listed in conceptual categories:

• Number and Quantity

• Algebra

• Functions

• Modeling

• Geometry

• Statistics and Probability

Conceptual categories portray a coherent view of high school 

mathematics; a student’s work with functions, for example, crosses a 

number of traditional course boundaries, potentially up through and 

including calculus.

Modeling is best interpreted not as a collection of isolated topics but in 

relation to other standards. Making mathematical models is a Standard for 

Mathematical Practice, and specific modeling standards appear throughout 

the high school standards indicated by a star symbol (★). The 
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mathematics | High School—number and 
Quantity
Numbers and Number Systems. During the years from kindergarten to eighth 

grade, students must repeatedly extend their conception of number. At first, 

“number” means “counting number”: 1, 2, 3... Soon after that, 0 is used to represent 

“none” and the whole numbers are formed by the counting numbers together 

with zero. The next extension is fractions. At first, fractions are barely numbers 

and tied strongly to pictorial representations. Yet by the time students understand 

division of fractions, they have a strong concept of fractions as numbers and have 

connected them, via their decimal representations, with the base-ten system used 

to represent the whole numbers. During middle school, fractions are augmented by 

negative fractions to form the rational numbers. In Grade 8, students extend this 

system once more, augmenting the rational numbers with the irrational numbers 

to form the real numbers. In high school, students will be exposed to yet another 

extension of number, when the real numbers are augmented by the imaginary 

numbers to form the complex numbers. 

With each extension of number, the meanings of addition, subtraction, 

multiplication, and division are extended. In each new number system—integers, 

rational numbers, real numbers, and complex numbers—the four operations stay 

the same in two important ways: They have the commutative, associative, and 

distributive properties and their new meanings are consistent with their previous 

meanings. 

Extending the properties of whole-number exponents leads to new and productive 

notation. For example, properties of whole-number exponents suggest that (51/3)3 

should be 5(1/3)3 = 51 = 5 and that 51/3 should be the cube root of 5. 

Calculators, spreadsheets, and computer algebra systems can provide ways for 

students to become better acquainted with these new number systems and  
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The Real Number System

• extend the properties of exponents to rational 
exponents

• Use properties of rational and irrational 
numbers.

Quantities

• reason quantitatively and use units to solve 
problems

The Complex Number System

• Perform arithmetic operations with complex 
numbers

• represent complex numbers and their 
operations on the complex plane

• Use complex numbers in polynomial identities 
and equations

Vector and Matrix Quantities

• represent and model with vector quantities.

• Perform operations on vectors.

• Perform operations on matrices and use 
matrices in applications.

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.

number and Quantity overview
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the real number System  n-rn

Extend the properties of exponents to rational exponents.

1. 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 51/3 to be the cube root of 5 
because we want (51/3)3 = 5(1/3)3 to hold, so (51/3)3 must equal 5.

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

Use properties of rational and irrational numbers.

3. Explain why the sum or product of two rational numbers is 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.

Quantities★  n-Q

Reason quantitatively and use units to solve problems.

1. Use units as a way to understand problems and to guide the solution 
of multi-step problems; choose and interpret units consistently in 
formulas; choose and interpret the scale and the origin in graphs and 
data displays. 

2. Define appropriate quantities for the purpose of descriptive modeling.

3. Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities. 

the Complex number System  n-Cn

Perform arithmetic operations with complex numbers.

1. Know there is a complex number i such that i2 = –1, and every complex 
number has the form a + bi with a and b real. 

2. Use the relation i2 = –1 and the commutative, associative, and 
distributive properties to add, subtract, and multiply complex 
numbers.

3. (+) Find the conjugate of a complex number; use conjugates to find 
moduli and quotients of complex numbers.

Represent complex numbers and their operations on the complex 
plane.

4. (+) Represent complex numbers on the complex plane in rectangular 
and polar form (including real and imaginary numbers), and explain 
why the rectangular and polar forms of a given complex number 
represent the same number.

5. (+) Represent addition, subtraction, multiplication, and conjugation of 
complex numbers geometrically on the complex plane; use properties 
of this representation for computation. For example, (–1 + √3 i) conjugationSEMC 5(FEFF0020>>ext<FEFF0020>>> BDC S( )TjSEMC S/C2_1 1 TfS<029A>TjS/T1_1 1 TfS(3)TjS/Span<</ActualText<FEFF0020>>> BDC S( )TjSEMC S(i))TjS4.909533)10lText S( )TjSEMC S[(c)15(onjuga)5(tionSEMC 5(FEm�.>026a)5(tion)]TJS/Span<</ActualText<FEFF0055.967537)TjSEMC S[(c)15(ol)TjSEMC5EFF0020>>> BDC S( )TjSEMC S[(c)15(omput8/C2_1 1 TfS<029A>TjS/T1_1 1 TfS(3)TjS/Span<</ActualTDC S( )TjSEMC S01tb92.3EMC S[(cb037)TjS0FEFF0f BDC S((onju027)5(tion)]TJS/Span<</ActualText<FEFF0128.3EM70192.3EMC S[(c0(—)]TJS/T1_5a)5(tionSEMC 5(FEFF0020>>ext<FEFF0020>>> BDC S( )TjSEMC S/C2_1 1 TfS<029A>TjS/T1_1 1 TfS(3)TjS/Span<</ActualText<FEFF0020>>> BDC S( )TjSEMC S(i))TjS4.909533)10lText S( )TjSEMC S[(c)15(onju1 1 TfS<029A>TjS/T1_1 1 TfS(3)TjS/Span<</ActualTDC S( )TjSEMC S172.89180192.3EMC S[(c0(4FEFF002</Actual2(3)170f BD10f BDC(onju027)5(tion)]TJS/Span<</ActualText<FEFF0222.6350192.3EMC S[(c0(—)]TJS/EMC > BDC S( )TjSEMC S(numbers)TjS/BDC S( )TjSEMC S/32.73160192.3EMC S[([<FEFF00222)170Actual22)TjTextr0f B9 201300222)35C S(iju027)5(tion)]TJS/Span<</ActualText<FEFF0288.29880192.3EMC S[(c0(—)]TJS/EMC 42)TjS204°BDC SMC S<</ActualText<F176.81MC S[(c017 )TjSEMC S[(subt66.81MC S[(c26ion,)]TJS/Span<</ActualText<FEFF0020>>> BDC S( )TjSEMC 2221l�tS/Span<</AclText<FEext<FEF S( )TjSEMC S(+)TjS/Span<</ActualText<FEFF0020>>>  )TjSEMC S[(pr)22(operties)]TJS/Span<</37)TjSEM35o7)TjS2637)TjSEMCtext<FEF S( )TjSEMC S(+)TjS/Span<</ActualText<FEFF0020>>> 214)T1 S( )T20703022129 201. the  properties 

of (use)TjS/Span<</ActualText<FEFF0020>>> BDC S( 7[(c)15(omple)30(x)]TJS/Span<</ActualText<ualTe37)TjSEMC S[(pr)22(operties)]TJS/Span(ext<Fb037)TjSpan<</A  
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Seeing Structure in Expressions

• Interpret the structure of expressions

• Write expressions in equivalent forms to solve 
problems

Arithmetic with Polynomials and Rational  
Expressions

• Perform arithmetic operations on polynomials

• Understand the relationship between zeros and 
factors of polynomials

• Use polynomial identities to solve problems

• rewrite rational expressions

Creating Equations

• Create equ�(ela)5(tio�Tt<F5f1 equ�(ela)5(tio�Tt<F5f1 e—pc016oner)13022)15(utf7 els)]TJlc016ors of p\203 between z•  Use polynomia]TJl017s Use polynomia]TJl017s rewrite ra0 cs 1  scnl/GS0 go soly2m3ti0ms
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Seeing Structure in expressions   a-SSe

Interpret the structure of expressions

1. 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.

2. Use the structure of an expression to identify ways to 
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Rewrite rational expressions

6. Rewrite simple rational expressions in different forms; write a(x)/b(x) 
in the form q(x) + r(x)/b(x), where a .(DC S2ctualText<FEFF0020>>> BDC S( .(DC S2ctualText<FEFF0020>>)]TJS/Span<</ActualText<FEFF0020>>> BDC S( )TjSEMC S/T11 TfS8.4211 0 0 8 157.5428 688.1601 TmS())TjS/Span<</ActualT.3EFF0020>>)]TJS/Span<</ActualText<FEFF0020>>> BDC S( )TjSEM>> BDC S( )TjSEM>> BDC S( )37)2689201 TmS(<</At<FE3025)TjS/T1_1.2037 
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6. Solve systems of linear equations exactly and approximately (e.g., with 
graphs), focusing on pairs of linear equations in two variables.

7. Solve a simple system consisting of a linear equation and a quadratic 
equation in two variables algebraically and graphically. For example, 
find the points of intersection between the line y = –3x and the circle x2 + 
y2 = 3.

8. (+) Represent a system of linear equations as a single matrix equation 
in a vector variable.

9. (+) Find the inverse of a matrix if it exists and use it to solve systems 
of linear equations (using technology for matrices of dimension 3 × 3 
or greater).

Represent and solve equations and inequalities graphically

10. Understand that the graph of an equation in two variables is the set of 
all its solutions plotted in the coordinate plane, often forming a curve 
(which could be a line).

11. Explain why the x-coordinates of the points where the graphs of 
the equations y = f(x) and y = g(x) intersect are the solutions of the 
equation f(x) = g(x); find the solutions approximately, e.g., using 
technology to graph the functions, make tables of values, or find 
successive approximations. Include cases where f(x) and/or g(x) 
are linear, polynomial, rational, absolute value, exponential, and 
logarithmic functions.★

12. Graph the solutions to a linear inequality in two variables as a half-
plane (excluding the boundary in the case of a strict inequality), and 
graph the solution set to a system of linear inequalities in two variables 
as the intersection of the corresponding half-planes.
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mathematics | High School—functions
Functions describe situations where one quantity determines another
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Interpreting Functions

• 
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Interpreting functions   f-If

Understand the concept of a function and use function notation

1. Understand that a function from one set (called the domain) to 
another set (called the range) assigns to each element of the domain 
exactly one element of the range. If f is a function and x is an element 
of its domain, then f(x) denotes the output of f corresponding to the 
input x. The graph of f is the graph of the equation y = f(x).

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

3. 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. 

Interpret functions that arise in applications in terms of the context

4. For a function that models a relationship  
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9. Compare properties of two functions each represented in a different 
way (algebraically, graphically, numerically in tables, or by verbal 
descriptions). For example, given a graph of one quadratic function and 
an algebraic expression for another, say which has the larger maximum.

Building functions   f-Bf

Build a function that models a relationship between two quantities 

1. Write a function that describes a relationship between two quantities.★ 

a.	 Determine an explicit expression, a recursive process, or steps for 
calculation from a context. 

b.	 Combine standard function types using arithmetic operations. For 
example, build a function that models the temperature of a cooling 
body by adding a constant function to a decaying exponential, and 
relate these functions to the model.

c.	 (+) Compose functions. For example, if T(y) is the temperature in 
the atmosphere as a function of height, and h(t) is the height of a 
weather balloon as a function of time, then T(h(t)) is the temperature 
at the location of the weather balloon as a function of time.

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

Build new functions from existing functions

3. Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), 
f(kx), and f(x + k) for specific values of k (both positive and negative); 
find the value of k given the graphs. Experiment with cases and 
illustrate an explanation of the effects on the graph using technology. 
Include recognizing even and odd functions from their graphs and 
algebraic expressions for them.

4.  Find inverse functions.

a.	 Solve an equation of the form f(x) = c for a simple function f 
that has an inverse and write an expression for the inverse. For 
example, f(x) =2 x3 or f(x) = (x+1)/(x–1) for x ≠ 1.

b.	 (+) Verify by composition that one function is the inverse of 
another.

c.	 (+) Read values of an inverse function from a graph or a table, 
given that the function has an inverse.

d.	 (+) Produce an invertible function from a non-invertible function 
by restricting the domain.

5.	 (+) Understand the inverse relationship between exponents and 
logarithms and use this relationship to solve problems involving 
logarithms and exponents.

Linear, Quadratic, and exponential models★  f-Le

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

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

a.	 Prove that linear functions grow by equal differences over equal 
intervals, and that exponential functions grow by equal factors 
over equal intervals.

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

c.	 Recognize situations in which a quantity grows or decays by a 
constant percent rate per unit interval relative to another.
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2. Construct linear and exponential functions, including arithmetic and 
geometric sequences, given a graph, a description of a relationship, or 
two input-output pairs (include reading these from a table).

3. Observe using graphs and tables that a quantity increasing 
exponentially eventually exceeds a quantity increasing linearly, 
quadratically, or (more generally) as a polynomial function.

4. For exponential models, express as a logarithm the solution to  
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Congruence

• experiment with transformations in the plane

• Understand congruence in terms of rigid 
motions

• Prove geometric theorems 

• make geometric constructions

Similarity, Right Triangles, and Trigonometry

• Understand similarity in terms of similarity 
transformations

• Prove theorems involving similarity 

• define trigonometric ratios and solve problems 
involving right triangles

• apply trigonometry to general triangles

Circles

• Understand and apply theorems about circles

• find arc lengths and areas of sectors of circles 

Expressing Geometric Properties with Equations

• translate between the geometric description 
and the equation for a conic section

• Use coordinates to prove simple geometric 
theorems algebraically

Geometric Measurement and Dimension

• explain volume formulas and use them to solve 
problems

• Visualize relationships between two-
dimensional and three-dimensional objects

Modeling with Geometry

• apply geometric concepts in modeling 
situations

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.

Geometry overview
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Congruence  G-Co

Experiment with transformations in the plane

1. 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.

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

3. Given a rectangle, parallelogram, trapezoid, or regular polygon, 
describe the rotations and reflections that 
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Find arc lengths and areas of sectors of circles 

5. Derive using similarity the fact that the length of the arc intercepted 
by an angle is proportional to the radius, and define the radian 
measure of the angle as the constant of proportionality; derive the 
formula for the area of a sector. 

expressing Geometric Properties with equations  G-GPe

Translate between the geometric description and the equation for a 
conic section 

1. Derive the equation of a circle of given center and radius using the 
Pythagorean Theorem; complete the square to find the center and 
radius of a circle given by an equation.

2.  Derive the equation of a parabola given a focus and directrix.

3. (+) Derive the equations of ellipses and hyperbolas given the foci, 
using the fact that the sum or difference of distances from the foci is 
constant.

Use coordinates to prove simple geometric theorems algebraically

4. Use coordinates to prove simple geometric theorems algebraically. For 
example, prove or disprove that a figure defined by four given points in the 
coordinate plane is a rectangle; prove or disprove that the point (1, √3) lies 
on the circle centered at the origin and containing the point (0, 2).

5. Prove the slope criteria for parallel and perpendicular lines and use 
them to solve geometric problems (e.g., find the equation of a line 
parallel or perpendicular to a given line that passes through a given 
point).

6. Find the point on a directed line segment between two given points 
that partitions the segment in a given ratio.

7. Use coordinates to compute perimeters of polygons a<</ActualText<FEFF0020>>> BDC S( )TjSEMC S[(t)15(o)]TJST<</A3<</A3<</A3<</TjS/0EMC S<</TjS16TjSET 9( )T8ualT6/Span<</A
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mathematics | High School—Statistics 
and Probability★

Decisions or predictions are often based on data—numbers in context. These 
decisions or predictions would be easy if the data always sent a clear message, but 
the message is often obscured by variability. Statistics provides tools for describing 
variability in data and for making informed decisions that take it into account.

Data are gathered, displayed, summarized, examined, and interpreted to discover 
patterns and deviations from patterns. Quantitative data can be described in terms 
of key characteristics: measures of shape, center, and spread. The shape of a data 
distribution might be described as symmetric, skewed, flat, or bell shaped, and it 
might be summarized by a statistic measuring center (such as mean or median) 
and a statistic measuring spread (such as standard deviation or interquartile range). 
Different distributions can be compared numerically using these statistics or 
compared visually using plots. Knowledge of center and spread are not enough to 
describe a distribution. Which statistics to compare, which plots to use, and what 
the results of a comparison might mean, depend on the question to be investigated 
and the real-life actions to be taken. 

Randomization has two important uses in drawing statistical conclusions. First, 
collecting data from a random sample of a population makes it possible to draw 
valid conclusions about the whole population, taking variability into account. 
Second, randomly assigning individuals to different treatments allows a fair 
comparison of the effectiveness of those treatments. A statistically significant 
outcome is one that is unlikely to be due to chance alone, and this can be evaluated 
only under the condition of randomness. The conditions under which data are 
collected are important in drawing conclusions from026ed�ed2 effectivenes S( )TjSEMC SGS(important)TjS/Span<</ActualText<FEFFS(be)TjS/Span<</ActualText<FEFF0020>>> BDC S( )TjtC S( 20>>> BDC S( )TjSEMC S(r)25(andomnes)10(s.)]TJS/Span<2JS/Span<</Actt<FEFFSpan<</A( )TjSEMC S[(c)15(onclusions)]TJS/Span<</C S(> BDC S(mC S(one)TjS/Span<</ActualText<FEFF0020>>> BDC S( )Tj S[(r)25(andomnes)10(s.)]TJS/7y)]TJS/Span<</ActualText<FEFF0020>>> BDC C S(under)TjS/Span<</ActualText<FEFF0020>>> BDFEFFS(be)TjS/Span<</ActualText<FEFF0020>>> BDC S( )Tj0>>>DC S(EMC ( )Ttunder)TjS/Span<</ActualText<FEFF0020>>> BDC2TjSEMC S( 207the)TjS/Span<</ActualText<FEFF0020>>> BDC S( )TjSEMC S(this)TjS/Span<</ActualText<FEFF0020>>> BDC Sb37)TjSEMC S[C S(which)TjS/Span<</ActualText<FEFF0020>>> BJS/Span<2JS/Sp20>>> BDC S(NjSEMC S(and)TjS/Span<</ActualText<FEFF0020>>> BDC S( 03720>in)TjS/Span<</ActualText<FEFF0020>>> BDC S( )TjSEMC S(one)TjS/Span<</ActualText<FEFF0020>>> BDC S( )<FEFF0020>>> BDC S( )TjSEMC S(in)TjS/Span<</ActualText<FEFF0020>>> BDC S( )037)TjSEMC S[(chanc)15(e)]TJS/Span<</ActualText<FEFF0020>alText<FEFFC S( 7)TjSEMC S((�ed2)TjS/Span<</ActualText<FEFF0020>>> BDC S( )TjSEMC S[(eff)10(ectiv)30(ene3/Actuat<FEFF0020>>>0037)TjC S(and)TjS/Span<</ActualText<FEFF0020>>> BDC S( 03(mC S(( 7)0<FEFFC0[(da)5(ta)]TJS/Span<</ActualText<FEFF0020>>> BDEMCban<</A((�ed2)TjS/Span<</ActualText<FEFF0020>>> BDC S( )TjSEMC S[(eff)10(ectiv)30(enes)10( S( )TjSEMC S[(fr)22(om026)15(ed)]TJS/Span<</ActualText<(27)TjSEMC )TjSEMC S(important)TjS/Span<</ActualTe0)10(0S( )TjSEMCEMC S[C S(<2JS/Sp27)TjC S(and)TjS/Span<</ActualText<FEFF0020>>> BDC S( )TjSEMC S(this)TjS/Span<</ActualText<FEFF0020>>> BDC S7)TjSEMC S[(eff)10(ectiv)30(enes)10)TjSEMC S)TjSEMC S(27)TjSEMmC S(\035mportant)TjS/Span<</ActualTe0)10(2FF0020>>>jSEMb)3DC S(1)3DC jSEMC S[(ar)22(e)]TJS/Span<</ActualText<FEFF0020>>> B)10oneNext<(27)TjSEMC7oneNC S(>)TjSEMC S[(eff)10(ectiv)30(enes)10( S( )TjSEMC S[(fr)22(om026)15(ed)]TJS/Span<</ActualT)TjSEMC S(E2FF002S( )t<FEFFSpC S(one)TjS/Span<</ActualText<FEFF0020>>> BDC S( )<)TjSEMC S(this)TjS/Span<</ActualText<FEFF0020>>> BDC S7
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Interpreting Categorical and Quantitative Data

• Summarize, represent, and interpret data on a 
single count or measurement variable 

• Summarize, represent, and interpret data on 
two categorical and quantitative variables 

• Interpret linear models
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Interpreting Categorical and Quantitative data   S-Id

Summarize, represent, and interpret data on a single count or 
measurement variable 

1. Represent data with plots on the real number line (dot plots, 
histograms, and box plots). 

2. 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. 

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

4. 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.

Summarize, represent, and interpret data on two categorical and 
quantitative variables 034nt&34 ,4n<</Act2 
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4. Use data from a sample survey to estimate a population mean or 
proportion; develop a margin of error through the use of simulation 
models for random sampling.

5. Use data from a randomized experiment to compare two treatments; 
use simulations to decide if differences between parameters are 
significant.

6. Evaluate reports based on data.

Conditional Probability and the rules of Probability   S-CP

Understand independence and conditional probability and use them 
to interpret data

1. 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”).

2. Understand that two events A and B are independent if the probability 
of A and B occurring together is the product of their probabilities, and 
use this characterization to determine if they are independent.

3.  Understand the conditional probability of A given B as P(A and 
B)/P(B), and interpret independence of A and B as saying that the 
conditional probability of A given B is the same as the probability 
of A, and the conditional probability of B given A is the same as the 
probability of B.

4. Construct and interpret two-way frequency tables of data when two 
categories are associated with each object being classified. Use the 
two-way table as a sample space to decide if events are independent 
and to approximate conditional probabilities. For example, collect 
data from a random sample of students in your school on their favorite 
subject among math, science, and English. Estimate the probability that a 
randomly selected student from your school will favor science given that 
the student is in tenth grade. Do the same for other subjects and compare 
the results. 

5. Recognize and explain the concepts of conditional probability and 
independence in everyday language and everyday situations. For 
example, compare the chance of having lung cancer if you are a smoker 
with the chance of being a smoker if you have  lung cancer.
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3. (+) Develop a probability distribution for a random variable defined 
for a sample space in which theoretical probabilities can be calculated; 
find the expected value. For example, find the theoretical probability 
distribution for the number of correct answers obtained by guessing on 
all five questions of a multiple-choice test where each question has four 
choices, and find the expected grade under various grading schemes. 

4. (+) Develop a probability distribution for a random variable defined 
for a sample space in which probabilities are assigned empirically; find 
the expected value. For example, find a current data distribution on the 
number of TV sets per household in the United States, and calculate the 
expected number of sets per household. How many TV sets would you 
expect to find in 100 randomly selected households?

Use probability to evaluate outcomes of decisions

5. (+) Weigh the 




