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HS Geometry Third Quarter 

Module 3: Extending to Three Dimensions (10 days) 
Unit 7:  Understanding and Modeling with Three-Dimensional Figures 

Module 3: Students’ experience with two‐dimensional and three‐dimensional objects is extended to include informal explanations of circumference, area and volume formulas. Additionally, 
students apply their knowledge of two‐dimensional shapes to consider the shapes of cross‐sections and the result of rotating a two‐dimensional object about a line.  They reason abstractly 
and quantitatively to model problems using volume formulas. 
 
This unit explores three‐‐‐dimensional geometry including representations of real‐‐‐world situations with three‐‐‐dimensional objects and calculating volume.  Students make connections 
between two‐‐‐dimensional and three‐‐‐dimensional representations of objects. Students culminate the course with modeling problems involving three‐‐‐dimensional objects, allowing them 
again to integrate their knowledge and apply complex geometric reasoning.  
 
The problems presented in this unit should require students to struggle and collaborate, thus building their mathematical persistence (MP.1). Students should see ways to use the geometric 
relationships they have been learning throughout the course to model real‐‐‐ world situations (MP.4). As students model situations geometrically, they will often have to decontextualize the 
problem and apply geometric properties (MP.2).  
 

Big Idea: 
• The relationship between a three‐dimensional object and two‐dimensional cross sections of that object. 
• The relationship between a rotated two‐dimensional figure and its resulting three‐dimensional object. 

Essential 
Questions: 

• If a two‐dimensional cross section of a three‐dimensional object is taken, what geometric figure is formed by this cross section? 
• If a two‐dimensional geometric figure is rotated 180° about a line, what three‐dimensional object is formed? 

Vocabulary Modeling, sphere, cross section, cylinder, cone, rotation, density 

Standard Common Core Standards Explanations & Examples Comments 

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. 
 

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 

http://www.daviddarling.info/encyclopedia/V/volume.html
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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. 

 formulas and applying 
them to more complex 
situations.  
 

++G.GMD.A.2 A. Explain volume formulas and use them to 
solve problems 
 
Give an informal argument using Cavalieri’s principle 
for the formulas for the volume of a sphere and other 
solid figures. 

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. 

HONORS ONLY 
 
The (+) standard on the 
volume of the sphere is 
an extension of G‐GMD.1. 
It is explained by the 
teacher in this grade and 
used by students in G‐
GMD.3. Note: Students 
are not assessed on 
proving the volume of a 
sphere formula until 
Precalculus. 
 

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

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, 
pyramids, cones, and spheres. 
 

 

G.GMD.B.4 B. Visualize relationships between two-
dimensional and three dimensional objects 
 
Identify the shapes of two‐dimensional cross‐sections 
of three‐dimensional objects, and identify three‐
dimensional objects generated by rotations of two‐
dimensional objects. 
 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Students may use geometric simulation software to model figures and 
create cross sectional views. 

Example: 

• Identify the shape of the vertical, horizontal, and other cross 
sections of a cylinder. 

 
G.GMD.4  Given a three‐ dimensional object, identify the shape made 
when the object is cut into cross‐sections. 
G.GMD.4  When rotating a two‐ dimensional figure, such as a square, 
know the three‐dimensional figure that is generated, such as a 
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cylinder. Understand that a cross section of a solid is an intersection of 
a plane (two‐ dimensional) and a solid (three‐dimensional). 
 

G.MG.A.1 A. Apply geometric concepts in modeling 
situations 
 
Use geometric shapes, their measures, and their 
properties to describe objects (e.g., modeling a tree 
trunk or a human torso as a cylinder). 

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 simulation software and modeling software to 
explore which model best describes a set of data or situation. 
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HS Geometry Third Quarter 

Module 4: Connecting Algebra and Geometry Through Coordinates (25 days) 
Unit 8:  Using Coordinates to prove Theorems Algebraically 

Building on their work with the Pythagorean theorem in 8th grade to find distances, students analyze geometric relationships in the context of a rectangular coordinate system, 
including properties of special triangles and quadrilaterals and slopes of parallel and perpendicular lines, relating back to work done in the first module. Students attend to precision 
as they connect the geometric and algebraic definitions of parabola. They solve design problems by representing figures in the coordinate plane, and in doing so, they leverage their 
knowledge from synthetic geometry by combining it with the solving power of algebra inherent in analytic geometry. 

 

Big Idea: 

• Geometric figures can be represented in the coordinate plane. 
• The algebraic properties (including those related to the distance between points in the coordinate plane) may be used to prove 

geometric relationships. 
• The algebraic relationship between the slopes of parallel lines and the slopes of perpendicular lines. 
• Relationships between geometric objects represented in the coordinate plane may be determined or proven through the use of 

similarity transformations. 
• The geometric relationships that come from proving triangles congruent or from proving triangles similar may be used to prove 

relationships between geometric objects represented in the coordinate plane. 
• The distance formula may be used to determine measurements related to geometric objects represented in the coordinate plane (e.g., 

the perimeter or area of a polygon. 
• Different relationships among inscribed angles, radii, and chords of a circle, and between the angles of a quadrilateral inscribed in a 

circle are provable using previously proven relationships between geometric objects. 

Essential 
Questions: 

• What is the relationship between the slopes of parallel lines and of perpendicular lines? 
• How are dilations used to partition a line segment into two segments whose lengths form a given ratio? 
• Given a polygon represented in the coordinate plane, what is its perimeter and area? 
• How can geometric relationships be proven through the application of algebraic properties to geometric figures represented in the 

coordinate plane? 
• What are the different relationships among inscribed angles, radii, and chords of a circle, and of the angles of a quadrilateral inscribed in 

a circle? 

Vocabulary Circle, radius, diameter, arc, chord, tangent, central angles, inscribed angle, circumscribed angle, intercepted arc, radian, sector of a circle, 
coordinate plane, parallel, perpendicular, slope, polygon 
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Standard Common Core Standards Explanations & Examples Comments 

G.GPE.B.4 B. Use coordinates to prove simple geometric 
theorems algebraically 
 
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). 
 
HS.MP.3 Construct viable arguments and critique the 
reasoning of others. 

 

Students may use geometric simulation software to model figures and 
prove simple geometric theorems. 

Example: 

• Use slope and distance formula to verify the polygon formed 
by connecting the points      (‐3, ‐2), (5, 3), (9, 9), (1, 4) is a 
parallelogram.  

G.GPE.B.5 B. Use coordinates to prove simple geometric 
theorems algebraically 
 
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). 

 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

Lines can be horizontal, vertical, or neither. 

Students may use a variety of different methods to construct a parallel 
or perpendicular line to a given line and calculate the slopes to 
compare the relationships. 

 

G.GPE.B.6 B. Use coordinates to prove simple geometric 
theorems algebraically 
 
Find the point on a directed line segment between two 
given points that partitions the segment in a given 
ratio. 

Students may use geometric simulation software to model figures or 
line segments.  

Examples: 

• Given A(3, 2) and B(6, 11),  

o Find the point that divides the line segment AB two‐thirds 
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HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

of the way from A to B. 

The point two‐thirds of the way from A to B has x‐
coordinate two‐thirds of the way from 3 to 6 and y 
coordinate two‐thirds of the way from 2 to 11. 

So, (5, 8) is the point that is two‐thirds from point A to 
point B. 

o Find the midpoint of line segment AB. 
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. 

 

 

 


