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MATHEMATICS COMMON CORE STATE STANDARDS 
Geometry 

Congruence 
Experiment with transformations in the plane 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

CO.A.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. 

 Identify vertex, sides, and interior of an angle. 

 Identify the basic parts of a circle (center, radius, 

and diameter). 

 Identify parallel vs. perpendicular lines. 

 Compare and contrast lines, rays and segments.  

Define each term 

and draw an 

example of each 

including proper 

labeling: circle, 

angle, 

perpendicular line, 

parallel line, and 

segment  

Prior 

Circle, Angle, 

Line, Point, 

Plane, Distance, 

Ray, 

Circumference, 

Arc length, 

Symmetry  

 CCSS.Math.Content.HSG-

CO.A.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). 

  Manipulate a given figure to represent the different 

transformations (rotation, reflection, translation). 

 Represent a translation as a function in coordinate 

notation. 

 Compare transformations that preserve distance and 

angle to those that do not. 

Given a trapezoid 

in the first 

quadrant: sketch a 

90˚ rotation about 

the origin. Sketch 

a reflection about 

the x-axis.  

Prior 

Function, Plane, 

Input, Output, 

Congruent, 

Similar 

Explicit 

Dialation, 

Translation, 

Rotation, Line of 

reflection, 

Refection , 

Isometry, Image, 

Preimage  

 

 

http://www.corestandards.org/Math/Content/HSG/CO/A/1
http://www.corestandards.org/Math/Content/HSG/CO/A/1
http://www.corestandards.org/Math/Content/HSG/CO/A/2
http://www.corestandards.org/Math/Content/HSG/CO/A/2
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MATHEMATICS COMMON CORE STATE STANDARDS 
Geometry 

Congruence 
Experiment with transformations in the plane 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample 
Assessment  

Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

CO.A.3 Given a rectangle, 

parallelogram, trapezoid, or 

regular polygon, describe the 

rotations and reflections that 

carry it onto itself. 

 

 Given a figure identify the type(s) of symmetry the figure 

has.  If it has line symmetry sketch the figure and the lines 

of symmetry.  If it has rotational symmetry state the angle 

of rotation. 

Given a regular 

pentagon, draw 

the line(s) of 

reflection and 

give the angle(s) 

of rotational 

symmetry.  

Prior 

Regular 

polygons, 

Parallelogram, 

Rectangle, 

Square, 

Trapezoid, 

Image, 

Preimage 

Explicit 

Line 

symmetry, 

Rotational 

symmetry, 

Angle of 

rotation 

 

 

 

 

http://www.corestandards.org/Math/Content/HSG/CO/A/3
http://www.corestandards.org/Math/Content/HSG/CO/A/3
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MATHEMATICS COMMON CORE STATE STANDARDS 
Geometry 

Congruence 
Experiment with transformations in the plane 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample 
Assessment  

Items 

Academic 
Vocabulary 

CCSS.Math.Content.HSG-

CO.A.4 Develop definitions 

of rotations, reflections, and 

translations in terms of 

angles, circles, 

perpendicular lines, parallel 

lines, and line segments. 

 Develop a definition for a reflection using perpendicular 

lines. 

 Develop a definition for a translation using parallel lines. 

 Develop a definition for a rotation using angles and/or 

circles. 

Write the correct 

definition for 

translation and 

rotation in terms 

of parallel or 

perpendicular 

lines, circles or 

angles. 

Prior 

Angle, 

Circle, 

Perpendicular 

lines, Parallel 

lines, Line 

segment. 

Explicit 

Reflection, 

Rotations, 

Translation, 

Dilation, 

Vector 

 

 

 

 

 

 

http://www.corestandards.org/Math/Content/HSG/CO/A/4
http://www.corestandards.org/Math/Content/HSG/CO/A/4
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MATHEMATICS COMMON CORE STATE STANDARDS 
Geometry 

Congruence 
Experiment with transformations in the plane 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample 
Assessment  

Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

CO.A.5 Given a geometric 

figure and a rotation, 

reflection, or 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. 

 Given a geometric figure, draw the new figure under 

the given transformation. 

 Given a preimage and an image, specify the sequence 

of transformations that will map the preimage onto 

the image.  

Given a rectangle, 

draw the image 

given a 

translation of 

(x+2, y-3) 

Prior 

Translation, 

Rotation, 

Reflection, Line 

of relflection 

Explicit 

Composition of 

transformations 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.corestandards.org/Math/Content/HSG/CO/A/5
http://www.corestandards.org/Math/Content/HSG/CO/A/5
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MATHEMATICS COMMON CORE STATE STANDARDS 
Geometry 

Congruence 
Understand congruence in terms of rigid motions 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

CO.B.6 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. 

 

o  

 Determine if two given geometric figures are 

congruent in terms of rigid motion. 

 Given two geometric figures transformed by 

rigid motion, determine if the conditions of 

congruency have been met.  

 

 

 

 

Why would a 

reflection followed 

by a rotation 

maintain 

congruence under 

rigid motion? 

Would a translation 

followed by dilation 

maintain 

congruence? Justify 

your response.  

Prior 

Polygon, 

Vertices, 

Congruent, 

Isometry 

Explicit 

Rigid motion 

 

 

 CCSS.Math.Content.HSG-

CO.B.7 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. 

 Given two triangles transformed by rigid 

motion, determine if the conditions of 

congruency have been met. 

Given two triangles 

determine if they 

are congruent using 

the definition of 

congruence.  Justify 

your response and 

write a congruency 

statement for the 

two triangles if they 

are congruent.  

Prior 

Triangle, 

Congruent, 

Rigid motion 

 
 
 
 

http://www.corestandards.org/Math/Content/HSG/CO/B/6
http://www.corestandards.org/Math/Content/HSG/CO/B/6
http://www.corestandards.org/Math/Content/HSG/CO/B/7
http://www.corestandards.org/Math/Content/HSG/CO/B/7
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MATHEMATICS COMMON CORE STATE STANDARDS 
Geometry 

Congruence 
Understand congruence in terms of rigid motions 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

CO.B.8 Explain how the criteria for 

triangle congruence (ASA, SAS, and 

SSS) follow from the definition of 

congruence in terms of rigid motions. 

 

o  

 Describe why ASA, SAS, and SSS satisfy 

the congruency conditions for triangles. 

 

 

 

 Given two angles 

and the included 

side of one triangle 

are congruent to the 

corr. Angles and 

side of another, 

explain how you 

know the remaining 

measures are 

congruent.  

Prior 

Sides and 

vertices of 

triangles 

Explicit 

Postulate 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.corestandards.org/Math/Content/HSG/CO/B/8
http://www.corestandards.org/Math/Content/HSG/CO/B/8
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MATHEMATICS COMMON CORE STATE STANDARDS 
Geometry 

Congruence 
Prove geometric theorems 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-CO.C.9 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. 

  

 Given two parallel lines and a transversal, 

identify the special angle pairs and justify 

your answers.  

 Given two parallel lines and a transversal, 

solve for missing angle measures. 

 Prove the vertical angle theorem, alternate 

interior angle theorem. 

 Solve for lengths of segments on a 

perpendicular bisector. 

 Prove the perpendicular bisector theorem.  

Prove that 

corresponding 

angles are 

congruent given 

two parallel lines 

cut by a transversal.  

Prior 

Perpendicular, 

Parallel, 

Perpendicular 

bisector, 

Equidistant, 

Transversal 

Explicit 

Alternate 

interior and 

exterior 

angles, 

Corresponding 

angles, Same 

side interior 

angles. 

 

 

 

 

 

 

http://www.corestandards.org/Math/Content/HSG/CO/C/9
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MATHEMATICS COMMON CORE STATE STANDARDS 
Geometry 

Congruence 
Prove geometric theorems 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

CO.C.10 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. 

  

 Verify/prove the triangle sum theorem, 

isosceles triangle theorem, triangle 

midsegment theorem (use a variety of 

methods). 

 Use angle bisectors and perpendicular 

bisectors to solve for segment lengths and 

angle measures. 

 Identify the centroid, incenter, orthocenter 

and circumcenter of a triangle. 

Prove the isosceles 

triangle theorem.  
Prior 

Angle 

bisector, 

Perpendicular 

bisector 

Explicit 

Base angles, 

Median of a 

triangle,   

Point of 

Concurrency, 

Centroid, 

Incenter, 

Orthocenter, 

Circumcenter, 

Altitude  

 

 

 

 

 

 

http://www.corestandards.org/Math/Content/HSG/CO/C/10
http://www.corestandards.org/Math/Content/HSG/CO/C/10
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MATHEMATICS COMMON CORE STATE STANDARDS 
Geometry 

Congruence 
Make geometric constructions 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

CO.D.12 Make formal 

geometric constructions with a 

variety of tools and methods 

(compass and straightedge, 

string, reflective devices, 

paper folding, dynamic 

geometric software, 

etc.). Copying a segment; 

copying an angle; bisecting a 

segment; bisecting an angle; 

constructing perpendicular 

lines, including the 

perpendicular bisector of a 

line segment; and 

constructing a line parallel to 

a given line through a point 

not on the line. 

 

 Create a list of steps needed to construct congruent 

segments, angles, bisect segments and angles, parallel 

and perpendicular lines. 

 Use a compass and straightedge to construct congruent 

segments, angles, bisect segments and angles, parallel 

and perpendicular lines.  

 Use multiple methods to do the above.  

Construct an angle 

congruent to the 

given angle.  

 

 

 

 

 

 

Prior 

Bisector, 

Perpendicular, 

Compass, 

Straightedge.  

 

Explicit 

Construction  

 CCSS.Math.Content.HSG-

CO.D.13 Construct an 

equilateral triangle, a square, 

and a regular hexagon 

inscribed in a circle. 

 Construct an equilateral triangle, a square, and a 

regular hexagon inscribed in a circle. 

Construct an 

equilateral triangle 

in a circle.  

Prior 

Regular, 

Hexagon, 

Inscribe, 

Circumscribe 

 

http://www.corestandards.org/Math/Content/HSG/CO/D/12
http://www.corestandards.org/Math/Content/HSG/CO/D/12
http://www.corestandards.org/Math/Content/HSG/CO/D/13
http://www.corestandards.org/Math/Content/HSG/CO/D/13
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Similarity, Right Triangles, & Trigonometry 

Understand similarity in terms of similarity transformations. 
CC  STANDARD Declarative Knowledge 

Procedural knowledge 
Sample Assessment  

Items 
Academic 

Vocabulary 

 CCSS.Math.Content.HSG-

SRT.A.1 Verify experimentally 

the properties of dilations given 

by a center and a scale factor: 

o CCSS.Math.Content.HSG-

SRT.A.1a  

o A dilation takes a line not 

passing through the center of the 

dilation to a parallel line, and 

leaves a line passing through the 

center unchanged. 

 Identify the center of dilation and classify it as a 

reduction or enlargement based on preimage and 

image. 

 Draw the image of a dilation given the center and 

scale factor. 

 Compare and contrast the properties of the 

preimage and image.   

 

 

 

Given a preimage 

and a image under 

dilation, determine 

the center of 

dilation 

graphically.  

 

 

 

Prior 

Dilation 

 

Explicit 

Similarity 

 CCSS.Math.Content.HSG-

SRT.A.1b The dilation of a line 

segment is longer or shorter in 

the ratio given by the scale 

factor. 

 

 Identify the ratio of sides of image to preimage and 

relate it to the scale factor of dilation. 

 Given a preimage and scale factor, determine the 

lengths of the sides of the image. 

Given the scale 

factor of .75 and 

sides of a 

preimage 3, 4, 5 

what are the 

lengths of the sides 

of the image? 

Prior 

Scale factor 

 

 

 

http://www.corestandards.org/Math/Content/HSG/SRT/A/1
http://www.corestandards.org/Math/Content/HSG/SRT/A/1
http://www.corestandards.org/Math/Content/HSG/SRT/A/1/a
http://www.corestandards.org/Math/Content/HSG/SRT/A/1/a
http://www.corestandards.org/Math/Content/HSG/SRT/A/1/b
http://www.corestandards.org/Math/Content/HSG/SRT/A/1/b
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Similarity, Right Triangles, & Trigonometry 

Understand similarity in terms of similarity transformations. 
CC  STANDARD Declarative Knowledge 

Procedural knowledge 
Sample Assessment  

Items 
Academic 

Vocabulary 

 CCSS.Math.Content.HSG-

SRT.A.2 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. 

 Determine if two polygons are similar.  If so, write 

a similarity statement and give the similarity ratio. 

If not justify your answer. 

 

 Prior 

Similar  

 CCSS.Math.Content.HSG-

SRT.A.3 Use the properties of 

similarity transformations to 

establish the AA criterion for 

two triangles to be similar. 

  

 Given limited information about two triangles (two 

proportional side lengths, one proportional side and 

two congruent angles, etc.) determine if the 

triangles are guaranteed to be similar.  What is the 

least amount of information needed to guarantee 

tow triangles are similar? 

  

 

 

 

http://www.corestandards.org/Math/Content/HSG/SRT/A/2
http://www.corestandards.org/Math/Content/HSG/SRT/A/2
http://www.corestandards.org/Math/Content/HSG/SRT/A/3
http://www.corestandards.org/Math/Content/HSG/SRT/A/3
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Similarity, Right Triangles, & Trigonometry 

Prove theorems involving similarity 
CC  STANDARD Declarative Knowledge 

Procedural knowledge 
Sample Assessment  

Items 
Academic 

Vocabulary 

 CCSS.Math.Content.HSG-

SRT.B.4 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. 

 

 Prove the side-splitter theorem and its converse. 

 Prove the Pythagorean Theorem. 

 Prior  
Pythagorean 

theorem  

Explicit 

 

 CCSS.Math.Content.HSG-

SRT.B.5 Use congruence and 

similarity criteria for triangles to 

solve problems and to prove 

relationships in geometric 

figures. 

 

 Use congruence and similarity criteria to solve for 

missing information in triangles. 

 Use proportions to identify missing information in 

similar triangles.  

   

 

 

 

 

http://www.corestandards.org/Math/Content/HSG/SRT/B/4
http://www.corestandards.org/Math/Content/HSG/SRT/B/4
http://www.corestandards.org/Math/Content/HSG/SRT/B/5
http://www.corestandards.org/Math/Content/HSG/SRT/B/5
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Similarity, Right Triangles, & Trigonometry 

Define trigonometric ratios and solve problems involving right triangles 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

SRT.C.6 Understand that by 

similarity, side ratios in right 

triangles are properties of the 

angles in the triangle, leading 

to definitions of trigonometric 

ratios for acute angles. 

 Using the special right triangles, identify the ratios of 

sides within the same triangle and how these relate to 

a similar triangle. 

 Given side lengths of a right triangle, write the sine, 

cosine, and tangent ratios. 

 Explicit 

Special right 

triangle, Sine, 

Cosine, 

Tangent, 

Adjacent leg, 

Opposite leg. 

 

 CCSS.Math.Content.HSG-

SRT.C.7 Explain and use the 

relationship between the sine 

and cosine of complementary 

angles. 

 Compare and contrast the sine and cosine of the two 

acute angles in multiple right triangles. 

 Compare and contrast the sine and cosine of two 

complimentary angles.  

 Prior  

Complimentary 

 CCSS.Math.Content.HSG-

SRT.C.8 Use trigonometric 

ratios and the Pythagorean 

Theorem to solve right 

triangles in applied problems. 

 Solve right triangles given one side length and an 

acute angle using trigonometric ratios and the 

Pythagorean Theorem. 

 Use trigonometric ratios and the Pythagorean 

Theorem to solve right triangles in applied problems.  

 Prior  

Sine, Cosine, 

Tangent  

 

http://www.corestandards.org/Math/Content/HSG/SRT/C/6
http://www.corestandards.org/Math/Content/HSG/SRT/C/6
http://www.corestandards.org/Math/Content/HSG/SRT/C/7
http://www.corestandards.org/Math/Content/HSG/SRT/C/7
http://www.corestandards.org/Math/Content/HSG/SRT/C/8
http://www.corestandards.org/Math/Content/HSG/SRT/C/8
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Similarity, Right Triangles, & Trigonometry 

Apply trigonometry to general triangles 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

SRT.D.9 (+) Derive the formula A = 

1/2 ab sin(C) for the area of a triangle 

by drawing an auxiliary line from a 

vertex perpendicular to the opposite 

side. 

Pre-calc  Prior 

 

Explicit 

 

 CCSS.Math.Content.HSG-

SRT.D.10 (+) Prove the Laws of 

Sines and Cosines and use them to 

solve problems. 

 

 Pre-calc  Prior 

 

Explicit 

 

 CCSS.Math.Content.HSG-

SRT.D.11 (+) Understand and apply 

the Law of Sines and the Law of 

Cosines to find unknown 

measurements in right and non-right 

triangles (e.g., surveying problems, 

resultant forces). 

 Pre-calc   

 

http://www.corestandards.org/Math/Content/HSG/SRT/D/9
http://www.corestandards.org/Math/Content/HSG/SRT/D/9
http://www.corestandards.org/Math/Content/HSG/SRT/D/10
http://www.corestandards.org/Math/Content/HSG/SRT/D/10
http://www.corestandards.org/Math/Content/HSG/SRT/D/11
http://www.corestandards.org/Math/Content/HSG/SRT/D/11
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Circles 

Understand and apply theorems about circles  

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

C.A.1 Prove that all circles are 

similar. 

 

  Using diagrams or a geometric software package, 

show that all circles are similar and justify your 

results.  

  

 

 CCSS.Math.Content.HSG-

C.A.2 Identify and describe 

relationships among inscribed 

angles, radii, and 

chords. Include the 

relationship between central, 

inscribed, and circumscribed 

angles; inscribed angles on a 

diameter are right angles; the 

radius of a circle is 

perpendicular to the tangent 

where the radius intersects the 

circle. 

 

 Solve for the measures of inscribed and central angles 

and their corresponding intercepted arcs. 

 Solve for the lengths of segments and measures of 

angles formed by radii, chords, secants and tangents of 

circles.  

 Prior 

Semicircle 

 

Explicit  
Major arc, 

Minor arc, 

Chord, Secant 

line, Tangent 

line, Central 

angle, Inscribe 

angle, 

Intercepted 

arcs. 

 CCSS.Math.Content.HSG-

C.A.3 Construct the inscribed 

and circumscribed circles of a 

triangle, and prove properties 

of angles for a quadrilateral 

inscribed in a circle. 

 

 Construct an inscribed and circumscribed circle of a 

triangle.  

 Prove opposite angles are supplementary in an 

inscribed quadrilateral.  

 Prior 

Circumscribed, 

Inscribed and 

Supplementary. 

 

http://www.corestandards.org/Math/Content/HSG/C/A/1
http://www.corestandards.org/Math/Content/HSG/C/A/1
http://www.corestandards.org/Math/Content/HSG/C/A/2
http://www.corestandards.org/Math/Content/HSG/C/A/2
http://www.corestandards.org/Math/Content/HSG/C/A/3
http://www.corestandards.org/Math/Content/HSG/C/A/3
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Circles 

Find arc lengths and areas of sectors of circles 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

C.B.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. 

 Given circles of differing radii and specified central 

angle, determine the relationship between arc length 

and radius (identify radian measures). 

 Derive the formula for the area of a sector.  

 Explicit 

Radian, Sector 

of a circle 

 

 

 

 

 

 

http://www.corestandards.org/Math/Content/HSG/C/B/5
http://www.corestandards.org/Math/Content/HSG/C/B/5
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Expressing Geometric Properties with Equations 

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

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

GPE.A.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. 

 

 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.  

 Prior 

Complete the 

square 

 CCSS.Math.Content.HSG-

GPE.A.2 Derive the equation 

of a parabola given a focus 

and directrix. 

 

 Given the equation of parabola, identify the 

coordinates of the vertex, directrix, and focus and 

graph the parabola.  

 Write the equation of a parabola given any two of the 

following: vertex, focus, or directrix.  

 Prior 

Vertex 

Parabola 

Explicit 

Focus  

Directrix 

 

 

 

 

 

 

http://www.corestandards.org/Math/Content/HSG/GPE/A/1
http://www.corestandards.org/Math/Content/HSG/GPE/A/1
http://www.corestandards.org/Math/Content/HSG/GPE/A/2
http://www.corestandards.org/Math/Content/HSG/GPE/A/2
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Expressing Geometric Properties with Equations 

Use coordinates to prove simple geometric theorems algebraically 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

CCSS.Math.Content.HSG-

GPE.B.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). 

 Given three points in a coordinate plane, fine a fourth 

point to make the figure a parallelogram and prove 

your results.  

 Prove or disprove that a given point lies on a circle 

given the center and a point on the circle. 

 Prior 

Slope 

Distance 

 

 CCSS.Math.Content.HSG-

GPE.B.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). 

 Construct parallel or perpendicular lines and calculate 

the slopes to compare relationships. 

 Given the equations of two lines, determine if they are 

parallel, perpendicular or neither.  

 Find the equation of a line parallel or perpendicular to 

a given line that passes through a given point. 

 Prior 

Slope  

Parallel 

Perpendicular 

Negative 

reciprocal  

 

 

 

http://www.corestandards.org/Math/Content/HSG/GPE/B/4
http://www.corestandards.org/Math/Content/HSG/GPE/B/4
http://www.corestandards.org/Math/Content/HSG/GPE/B/5
http://www.corestandards.org/Math/Content/HSG/GPE/B/5
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Expressing Geometric Properties with Equations 

Use coordinates to prove simple geometric theorems algebraically 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

GPE.B.6 Find the point on a 

directed line segment between 

two given points that 

partitions the segment in a 

given ratio. 

 Given the endpoints of a segment, find a point on the 

segment that divides it into a given ratio. 

 Given one endpoint of a segment and a point on the 

segment with a given ratio, find the other endpoint. 

 Find the midpoint of a segment.  

 Prior 

Midpoint 

Endpoint 

Segment 

 

 CCSS.Math.Content.HSG-

GPE.B.7 Use coordinates to 

compute perimeters of 

polygons and areas of 

triangles and rectangles, e.g., 

using the distance formula. 

 Use coordinates to compute perimeters of polygons 

and areas of triangles and rectangles.  

 Prior 

Perimeter 

Area 

 

 

 

 

 

 

 

 

http://www.corestandards.org/Math/Content/HSG/GPE/B/6
http://www.corestandards.org/Math/Content/HSG/GPE/B/6
http://www.corestandards.org/Math/Content/HSG/GPE/B/7
http://www.corestandards.org/Math/Content/HSG/GPE/B/7
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Geometric Measurement & Dimension 

Explain volume formulas and use them to solve problems. 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

GMD.A.1 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. 

 Establish the relationship using manipulative that 

circumference divided by diameter is equal to pi. 

Solve for C.  

 Area of a circle argument, more wedges give flatter 

top and bottom.  

 
 Using a prism and a pyramid with congruent bases 

and height, determine the relationship between the 

volumes by filling the pyramid and pouring it into 

the prism.  

  

 CCSS.Math.Content.HSG-

GMD.A.2 (+) Give an 

informal argument using 

Cavalieri’s principle for the 

formulas for the volume of a 

sphere and other solid figures. 

 Pre-calc  Prior 

 

Explicit 

 

 

 

http://www.corestandards.org/Math/Content/HSG/GMD/A/1
http://www.corestandards.org/Math/Content/HSG/GMD/A/1
http://www.corestandards.org/Math/Content/HSG/GMD/A/2
http://www.corestandards.org/Math/Content/HSG/GMD/A/2
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Geometric Measurement & Dimension 

Explain volume formulas and use them to solve problems. 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

GMD.A.3 Use volume 

formulas for cylinders, 

pyramids, cones, and spheres 

to solve problems. 

 Identify base, lateral sides, slant height, altitude, and 

lateral edge of three dimensional figures.  

 Calculate the volume of cylinders, pyramids, cones, 

and spheres. 

 Prior 

 

Explicit 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.corestandards.org/Math/Content/HSG/GMD/A/3
http://www.corestandards.org/Math/Content/HSG/GMD/A/3
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Geometric Measurement & Dimension 

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

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

GMD.B.4 Identify the shapes of 

two-dimensional cross-sections 

of three-dimensional objects, and 

identify three-dimensional 

objects generated by rotations of 

two-dimensional objects. 

 Identify the shapes of two-dimensional cross-

sections of three-dimensional objects. 

 Visualize the relationship between two-dimensional 

and three-dimensional objects.  

 Explicit 

Cross-section 

 

 

 

 

 

 

 

 

 

 

http://www.corestandards.org/Math/Content/HSG/GMD/B/4
http://www.corestandards.org/Math/Content/HSG/GMD/B/4
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Modeling with Geometry 

Apply geometric concepts in modeling situations. 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSG-

MG.A.1 Use geometric 

shapes, their measures, and 

their properties to describe 

objects (e.g., modeling a tree 

trunk or a human torso as a 

cylinder). 

 Use the properties and measures of geometric shapes 

to approximate real world objects.  

 Prior 

 

Explicit 

 

 CCSS.Math.Content.HSG-

MG.A.2 Apply concepts of 

density based on area and 

volume in modeling situations 

(e.g., persons per square mile, 

BTUs per cubic foot). 

 Given the dimensions of a water bed and the weight 

of the water it took to fill it, what is the weight of a 

cubic foot of water? 

 Prior 

Unit rate 

Density 

 CCSS.Math.Content.HSG-

MG.A.3 Apply geometric 

methods to solve design 

problems (e.g., designing an 

object or structure to satisfy 

physical constraints or 

minimize cost; working with 

typographic grid systems 

based on ratios). 

 Given on geometric solid, design a different 

geometric solid that will hold the same amount of 

substance (i.e. cone to prism). 

 Prior 

Geometric solid 

Volume 

Explicit 

 

 

 

http://www.corestandards.org/Math/Content/HSG/MG/A/1
http://www.corestandards.org/Math/Content/HSG/MG/A/1
http://www.corestandards.org/Math/Content/HSG/MG/A/2
http://www.corestandards.org/Math/Content/HSG/MG/A/2
http://www.corestandards.org/Math/Content/HSG/MG/A/3
http://www.corestandards.org/Math/Content/HSG/MG/A/3
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Statistics and Probability Conditional Probability & the Rules of Probability 

Understand and evaluate random processes underlying statistical experiments.  

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSS-

CP.A.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”). 

 Identify the sample space of given events. 

 Identify any intersections in the given subsets from 

the sample space. 

 Given a sample space and two subsets identify the 

compliment elements. 

 

 

 

(new standard for Geometry) 

 Explicit 

Sample space 

Union 

Set (set notation) 

 CCSS.Math.Content.HSS-

CP.A.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. 

 Understand if two events are independent by looking 

at all possible outcomes. 

 Given tow independent events, A and B, then P(A 

and B)= P(A)P(B). 

 

 

 

 

(new standard for Geometry) 

 Prior 

Probability 

 

Explicit 

Independent 

events, 

Dependent events 

 

 

 

 

http://www.corestandards.org/Math/Content/HSS/CP/A/1
http://www.corestandards.org/Math/Content/HSS/CP/A/1
http://www.corestandards.org/Math/Content/HSS/CP/A/2
http://www.corestandards.org/Math/Content/HSS/CP/A/2
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Statistics and Probability Conditional Probability & the Rules of Probability 

Understand and evaluate random processes underlying statistical experiments.  

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSS-

CP.A.3 Understand the 

conditional probability 

of A given B as P(A andB)/P(

B), and interpret independence 

of A and B as saying that the 

conditional probability 

of A givenB is the same as the 

probability of A, and the 

conditional probability 

of B given A is the same as the 

probability of B. 

 Identify the probability of two events happening 

given the first either occurs or does not occur.  

 

 

 

 

 

 

 

 

 

(new standard for Geometry) 

 Explicit 

Conditional 

probability  

 

 

 

 

 

 

 

http://www.corestandards.org/Math/Content/HSS/CP/A/3
http://www.corestandards.org/Math/Content/HSS/CP/A/3
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Statistics and Probability Conditional Probability & the Rules of Probability 

Understand and evaluate random processes underlying statistical experiments. 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSS-

CP.A.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.  

 Construct a two way table for categorical data. 

 Find probabilities bases off the data in the two way 

table of specified events occurring. 

 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. 

(new standard for Geometry) 

 Explicit  

Two way table 

 CCSS.Math.Content.HSS-

CP.A.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. 

 What is the probability of drawing a heart from a 

standard deck of cards on a second draw, given that 

a heart was drawn on the first draw and not 

replaced? Are these events independent or 

dependent? 

 At Crook Middle School, the probability that a 

student takes computer science and Spanish is 0.062.  

The probability that a student takes computer 

science is 0.43.  What is the probability that a 

student takes Spanish given that the student is taking 

computer science? 

 

(new standard for Geometry) 

  

 

http://www.corestandards.org/Math/Content/HSS/CP/A/4
http://www.corestandards.org/Math/Content/HSS/CP/A/4
http://www.corestandards.org/Math/Content/HSS/CP/A/5
http://www.corestandards.org/Math/Content/HSS/CP/A/5
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MATHEMATICS COMMON CORE STATE STANDARDS 

Geometry  
Statistics and Probability Conditional Probability & the Rules of Probability 

Use the rules of probability to compute probabilities of compound events in a uniform probability model. 

CC  STANDARD Declarative Knowledge 
Procedural knowledge 

Sample Assessment  
Items 

Academic 
Vocabulary 

 CCSS.Math.Content.HSS-

CP.B.6 Find the conditional 

probability of A given B as the 

fraction of B’s outcomes that 

also belong to A, and interpret 

the answer in terms of the 

model. 

 Determine if A and B are dependent or independent. 

 Identify the common elements of A and B. 

 Find the conditional probability of A given B as the 

Fraction of B’s outcomes that also belong to A.  

 

 

(new standard for Geometry) 

  

 CCSS.Math.Content.HSS-

CP.B.7 Apply the Addition 

Rule, P(A or B) = P(A) + P(B) 

– P(A and B), and interpret 

the answer in terms of the 

model. 

 

 Determine if A and B are dependent or independent. 

 Identify the P(A or B) as P(A) and P(B). 

 If A and B are dependent find P(A and B). 

 P(Aor B) =P(A) + P(B) – P(A and B) if dependent 

otherwise P(A or B) +P(A) + P(B) if independent.  

(new standard for Geometry) 

  

 

 

 

 

 

 

http://www.corestandards.org/Math/Content/HSS/CP/B/6
http://www.corestandards.org/Math/Content/HSS/CP/B/6
http://www.corestandards.org/Math/Content/HSS/CP/B/7
http://www.corestandards.org/Math/Content/HSS/CP/B/7
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The properties of operations  
 

Here a, b and c stand for arbitrary numbers in a given number system. The properties of operations apply to the 

rational number system, the real number system, and the complex number system. 

 
 
 

Associative property of addition                                     (a + b) + c = a + (b + c) 

 
Commutative property of addition                                           a + b = b + a 
 

Additive identity property of 0                                               a + 0 = 0 + a = a 

 

Associative property of multiplication                          (a × b) × c = a × (b × c) 

 

Commutative property of multiplication                                   a × b = b × a 

 

Multiplicative identity property of                                          1 a × 1 = 1 × a = a 
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Distributive property of multiplication over addition    a × (b + c) = a × b + a × c 

 

 

 

 

 

 

Common Core Student Math Vocabulary 

                                                                                                                   2013-2014 Version 

Expressions. 

An expression is a record of a computation with numbers, symbols that represent numbers, arithmetic operations, exponentiation, and, at more 

advanced levels, the operation of evaluating a function. Conventions about the use of parentheses and the order of operations assure that each 

expression is unambiguous. Creating an expression that describes a computation involving a general quantity requires the ability to express the 

computation in general terms, abstracting from specific instances. 

Reading an expression with comprehension involves analysis of its underlying structure. This may suggest a different but equivalent way of writing 

the expression that exhibits some different aspect of its meaning. For example, p + 0.05p can be interpreted as the addition of a 5% tax to a 

price p. Rewritingp + 0.05p as 1.05p shows that adding a tax is the same as multiplying the price by a constant factor. 

Algebraic manipulations are governed by the properties of operations and exponents, and the conventions of algebraic notation. At times, an 

expression is the result of applying operations to simpler expressions. For example, p + 0.05p is the sum of the simpler expressions p and 0.05p. 

Viewing an expression as the result of operation on simpler expressions can sometimes clarify its underlying structure. 
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A spreadsheet or a computer algebra system (CAS) can be used to experiment with algebraic expressions, perform complicated algebraic 

manipulations, and understand how algebraic manipulations behave. 

Equations and inequalities. 

An equation is a statement of equality between two expressions, often viewed as a question asking for which values of the variables the 

expressions on either side are in fact equal. These values are the solutions to the equation. An identity, in contrast, is true for all values of the 

variables; identities are often developed by rewriting an expression in an equivalent form. 

The solutions of an equation in one variable form a set of numbers; the solutions of an equation in two variables form a set of ordered pairs of 

numbers, which can be plotted in the coordinate plane. Two or more equations and/or inequalities form a system. A solution for such a system 

must satisfy every equation and inequality in the system. 

An equation can often be solved by successively deducing from it one or more simpler equations. For example, one can add the same constant to 

both sides without changing the solutions, but squaring both sides might lead to extraneous solutions. Strategic competence in solving includes 

looking ahead for productive manipulations and anticipating the nature and number of solutions. 

Some equations have no solutions in a given number system, but have a solution in a larger system. For example, the solution of x + 1 = 0 is an 

integer, not a whole number; the solution of 2x + 1 = 0 is a rational number, not an integer; the solutions of x2 – 2 = 0 are real numbers, not rational 

numbers; and the solutions of x2 + 2 = 0 are complex numbers, not real numbers. 

The same solution techniques used to solve equations can be used to rearrange formulas. For example, the formula for the area of a 

trapezoid, A = ((b1+b2)/2)h, can be solved for h using the same deductive process. Inequalities can be solved by reasoning about the properties of 

inequality. Many, but not all, of the properties of equality continue to hold for inequalities and can be useful in solving them. 

Connections to Functions and Modeling. Expressions can define functions, and equivalent expressions define the same function. Asking when two 

functions have the same value for the same input leads to an equation; graphing the two functions allows for finding approximate solutions of the 

equation. Converting a verbal description to an equation, inequality, or system of these is an essential skill in modeling. 

Algebra Overview 

 Seeing Structure in Expressions 
o Interpret the structure of expressions 

o Write expressions in equivalent forms to solve problems 
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 Arithmetic with Polynomials and Rational Functions 
o Perform arithmetic operations on polynomials 

o Understand the relationship between zeros and factors of polynomials 

o Use polynomial identities to solve problems 

o Rewrite rational functions 

 Creating Equations 
o Create equations that describe numbers or relationships 

 Reasoning with Equations and Inequalities 
o Understand solving equations as a process of reasoning and explain the reasoning 

o Solve equations and inequalities in one variable 

o Solve systems of equations 

o Represent and solve equations and inequalities graphically 

 Mathematical Practices 
1. 1. Make sense of problems and persevere in solving them. 

2. 2. Reason abstractly and quantitatively. 

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

4. 4. Model with mathematics. 

5. 5. Use appropriate tools strategically. 

6. 6. Attend to precision. 

7. 7. Look for and make use of structure. 

8. 8. Look for and express regularity in repeated reasoning.  
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