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Accelerated 7th Grade Math Fourth Quarter 

Module 5:  Statistics and Probability (25 days) 
Unit 8:  Probability of Compound Events 

This unit supports continued work with 7.SP.C.5, 7.SP.C.6, and 7.SP.C.7 as students extend their understanding of probability to include compound events. 
 

Big Idea: 

• The probability of a chance event is a number between 0 and 1 that expresses the likelihood of the event occurring. 
• The probability of a chance event is approximated by collecting data on the chance process that produces it, observing its long-run 

relative frequency, and predicting the approximate relative frequency given the probability. 
• A probability model, which may or may not be uniform, is used to find probabilities of events. 
• Various tools are used to find probabilities of compound events. (Including organized lists, tables, tree diagrams, and simulations.) 

Essential 
Questions: 

• How are probability and the likelihood of an occurrence related and represented? 
• How is probability approximated? 
• How is a probability model used? 
• How are probabilities of compound events determined? 

Vocabulary Sample spaces, simulation, probability, sample space, random sample, outcome, theoretical probability, experimental probability, relative 
frequency, tree diagram, likelihood, counting principle, compound event 

G
rade 

Cluster 

Standard 

Common Core Standards Explanations & Examples Comments 

7 SP.
C 

8 C. Investigate chance processes and develop, use, 
and evaluate probability models.  
 
Find probabilities of compound events using organized 
lists, tables, tree diagrams, and simulation. 
a. Understand that, just as with simple events, the 

probability of a compound event is the fraction of 
outcomes in the sample space for which the 
compound event occurs. 

b. Represent sample spaces for compound events using 
methods such as organized lists, tables and tree 

Students use tree diagrams, frequency tables, and organized lists, and 
simulations to determine the probability of compound events. 
 
Example 1: 
How many ways could the 3 students, Amy, Brenda, and Carla, come in 
1st, 2nd and 3rd place? 
Solution: 
Making an organized list will identify that there are 6 ways for the 
students to win a race 
A, B, C  
A, C, B  
B, C, A  
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diagrams. For an event described in everyday 
language (e.g., “rolling double sixes”), identify the 
outcomes in the sample space which compose the 
event. 

c.  Design and use a simulation to generate frequencies 
for compound events. For example, use random 
digits as a simulation tool to approximate the answer 
to the question: If 40% of donors have type A blood, 
what is the probability that it will take at least 4 
donors to find one with type A blood? 

 
7.MP.1. Make sense of problems and persevere in 
solving them. 

7.MP.2. Reason abstractly and quantitatively. 

7.MP.4. Model with mathematics. 

7.MP.5. Use appropriate tools strategically. 

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

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

B, A, C  
C, A, B 
 C, B, A 
 
Example 2: 
Students conduct a bag pull experiment. A bag contains 5 marbles. 
There is one red marble, two blue marbles and two purple marbles. 
Students will draw one marble without replacement and then draw 
another. What is the sample space for this situation?  Explain how the 
sample space was determined and how it is used to find the probability 
of drawing one blue marble followed by another blue marble. 
 
Example 3: 
A fair coin will be tossed three times.  What is the probability that two 
heads and one tail in any order will results? (Adapted from SREB 
publication Getting Students Ready for Algebra I:  What Middle Grades 
Students Need to Know and Be Able to Do 
Solution: 
HHT, HTH and THH so the probability would be 3/8. 
 
Example 4: 
Show all possible arrangements of the letters in the word FRED using a 
tree diagram. If each of the letters is on a tile and drawn at random, 
what is the probability of drawing the letters F-R-E-D in that order? 
What is the probability that a “word” will have an F as the first letter? 
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Solution: 
There are 24 possible arrangements (4 choices • 3 choices • 2 choices • 
1 choice) The probability of drawing F-R-E-D in that order is 1/24. 
 
The probability that a “word” will have an F as the first letter is 6/24 or     
1/4. 
 

7 RP.
A 

3 A.Analyze proportional relationships and use 
them to solve real---world and mathematical 
problems.  
 
Use proportional relationships to solve multistep ratio 
and percent problems. Examples: simple interest, tax, 
markups and markdowns, gratuities and commissions, 
fees, percent increase and decrease, percent error.  
 
7.MP.1. Make sense of problems and persevere in 

In 6th grade, students used ratio tables and unit rates to solve 
problems.  Students expand their understanding of proportional 
reasoning to solve problems that are easier to solve with cross-
multiplication.  Students understand the mathematical foundation for 
cross-multiplication.  An explanation of this foundation can be found 
in Developing Effective Fractions Instruction for Kindergarten Through 
8th Grade. 
 

7.RP.A.3 is repeated in 
this unit because of the 
strong application of 
percents in this unit.  
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solving them. 
7.MP.2. Reason abstractly and quantitatively. 
7.MP.3. Construct viable arguments and critique the 
reasoning of others. 
7.MP.4. Model with mathematics. 
7.MP.5. Use appropriate tools strategically. 
7.MP.6. Attend to precision. 
7.MP.7. Look for and make use of structure. 
7.MP.8. Look for and express regularity in repeated 
reasoning. 
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Accelerated 7th Grade Math Fourth Quarter 

Module 5:  Statistics and Probability (25 days) 
Unit 9:  Sampling, inferences, and comparing populations 

Students in Grade 6 learn the concepts of ratio and unit rate as well as the precise mathematical language used to describe these relationships. They learn to solve problems using 
ratio and rate reasoning using a variety of tools such as tables, tape diagrams, double number lines and equations. 
Students build upon their understanding of statistics by examining how selected data can be used to draw conclusions, make predictions, and compare populations. 
This unit includes work with single populations as well as multiple populations. In this unit, students apply their understanding of randomness. Ratio reasoning—including percents—
is implicit in this unit (7.RP.A.3).  
 
 

Big Idea: 

• Statistics can be used to gain information about a population by examining a sample of the population; generalizations about a 
population from a sample are valid only if the sample is representative of that population. 

• Random sampling tends to produce representative samples and support valid inferences. 
• Two data distributions can be compared using visual and numerical representations based upon measures of center and measures of 

variability to draw conclusions. 

Essential 
Questions: 

• How can two data distributions be compared? 
• How can statistics be used to gain information about a sample population? 
• How can a random sample of a larger population be used to draw inferences? 

Vocabulary Random sample, biased sample, unbiased sample, histogram, box plot, dot plot, double box plot, double dot plot, inferences 

G
rade 

Cluster 

Standard 

Common Core Standards Explanations & Examples Comments 

7 SP.
A 

1 A.Use random sampling to draw inferences about 
a population.  
 
Understand that statistics can be used to gain 
information about a population by examining a sample 
of the population; generalizations about a population 
from a sample are valid only if the sample is 
representative of that population. Understand that 
random sampling tends to produce representative 
samples and support valid inferences.  

Students recognize that it is difficult to gather statistics on an entire 
population.  Instead a random sample can be representative of the 
total population and will generate valid predictions.  Students use this 
information to draw inferences from data.  A random sample must be 
used in conjunction with the population to get accuracy.  For example, 
a random sample of elementary students cannot be used to give a 
survey about the prom. 
 
Example 1: 
The school food service wants to increase the number of students who 
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7.MP.3. Construct viable arguments and critique the 
reasoning of others. 

7.MP.6. Attend to precision. 
 

eat hot lunch in the cafeteria. The student council has been asked to 
conduct a survey of the student body to determine the students’ 
preferences for hot lunch. They have determined two ways to do the 
survey. The two methods are listed below.  Determine if each survey 
option would produce a random sample. Which survey option should 
the student council use and why? 
 
1.   Write all of the students’ names on cards and pull them out in a 
draw to determine who will complete the survey. 
2.   Survey the first 20 students that enter the lunchroom. 
3.   Survey every 3rd student who gets off a bus. 
 

7 SP.
A 

2 A.Use random sampling to draw inferences about 
a population.  
 
Use data from a random sample to draw inferences 
about a population with an unknown characteristic of 
interest.  Generate multiple samples (or simulated 
samples) of the same size to gauge the variation in 
estimates or predictions. For example, estimate the 
mean word length in a book by randomly sampling 
words from the book; predict the winner of a school 
election based on randomly sampled survey data. 
Gauge how far off the estimate or prediction might be. 
 
7.MP.1. Make sense of problems and persevere in 
solving them. 

7.MP.2. Reason abstractly and quantitatively. 

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

7.MP.5. Use appropriate tools strategically. 

7.MP.6. Attend to precision. 

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

Students collect and use multiple samples of data to make 
generalizations about a population.  Issues of variation in the 
samples should be addressed. 
 
Example 1: 
Below is the data collected from two random samples of 100 
students regarding student’s school lunch preference.  Make at least 
two inferences based on the results. 

 
 

Solution: 
•    Most students prefer pizza. 
•    More people prefer pizza and hamburgers and tacos 
combined. 
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7 SP.
B 

3 B.Draw informal comparative inferences about 
two populations. 

Informally assess the degree of visual overlap of two 
numerical data distributions with similar variabilities, 
measuring the difference between the centers by 
expressing it as a multiple of a measure of variability. 
For example, the mean height of players on the 
basketball team is 10 cm greater than the mean height 
of players on the soccer team, about twice the 
variability (mean absolute deviation) on either team; on 
a dot plot, the separation between the two distributions 
of heights is noticeable. 

7.MP.1. Make sense of problems and persevere in 
solving them. 

7.MP.2. Reason abstractly and quantitatively. 

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

7.MP.4. Model with mathematics. 

7.MP.5. Use appropriate tools strategically. 

7.MP.6. Attend to precision. 

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

 

This is the students’ first experience with comparing two data sets.  
Students build on their understanding of graphs, mean, median, Mean 
Absolute Deviation (MAD) and interquartile range from 6th grade.  
Students understand that 
1.  a full understanding of the data requires consideration of the 
measures of variability as well as mean or median, 
2.  variability is responsible for the overlap of two data sets and that an 
increase in variability can increase the overlap, and 
3.  median is paired with the interquartile range and mean is paired 
with the mean absolute deviation . 
 
Example: 
Jason wanted to compare the mean height of the players on his 
favorite basketball and soccer teams. He thinks the mean height of the 
players on the basketball team will be greater but doesn’t know how 
much greater. He also wonders if the variability of heights of the 
athletes is related to the sport they play. He thinks that there will be a 
greater variability in the heights of soccer players as compared to 
basketball players. He used the rosters and player statistics from the 
team websites to generate the following lists. 
Basketball Team – Height of Players in inches for 2010 Season 
75, 73, 76, 78, 79, 78, 79, 81, 80, 82, 81, 84, 82, 84, 80, 84 
Soccer Team – Height of Players in inches for 2010 
73, 73, 73, 72, 69, 76, 72, 73, 74, 70, 65, 71, 74, 76, 70, 72, 71, 74, 71, 
74, 73, 67, 70, 72, 69, 78, 73, 76, 69 
 
To compare the data sets, Jason creates a two dot plots on the same 
scale. The shortest player is 65 inches and the tallest players are 84 
inches. 
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In looking at the distribution of the data, Jason observes that there is 
some overlap between the two data sets. Some players on both teams 
have players between 73 and 78 inches tall. Jason decides to use the 
mean and mean absolute deviation to compare the data sets. 
 
The mean height of the basketball players is 79.75 inches as compared 
to the mean height of the soccer players at 72.07 inches, a difference 
of 7.68 inches. 
 
The mean absolute deviation (MAD) is calculated by taking the mean of 
the absolute deviations for each data point. The difference between 
each data point and the mean is recorded in the second column of the 
table The difference between each data point and the mean is 
recorded in the second column of the table. Jason used rounded values 
(80 inches for the mean height of basketball players and 72 inches for 
the mean height of soccer players) to find the differences. The absolute 
deviation, absolute value of the deviation, is recorded in the third 
column. The absolute deviations are summed and divided by the 
number of data points in the set. 
 
The mean absolute deviation is 2.14 inches for the basketball players 
and 2.53 for the soccer players. These values indicate moderate 
variation in both data sets. 
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Solution: 
There is slightly more variability in the height of the soccer players. The 
difference between the heights of the teams (7.68) is approximately 3 
times the variability of the data sets (7.68 ÷ 2.53 = 3.04; 7.68 ÷ 2.14 =  
3.59). 
 

 

Soccer Players (n = 29)  Basketball Players (n = 16) 
Height 
(in) 

Deviation 
from Mean 
(in) 

Absolute 
Deviation 
(in) 

 Height 
(in) 

Deviation 
from Mean 
(in) 

Absolute 
Deviation 
(in) 

65 -7 7  73 -7 7 
67 -5 5  75 -5 5 
69 -3 3  76 -4 4 
69 -3 3  78 -2 2 
69 -3 3  78 -2 2 
70 -2 2  79 -1 1 
70 -2 2  79 -1 1 
70 -2 2  80 0 0 
71 -1 1  80 0 0 
71 -1 1  81 1 1 
71 -1 1  81 1 1 
72 0 0  82 2 2 
72 0 0  82 2 2 
72 0 0  84 4 4 
72 0 0  84 4 4 
73 +1 1  84 4 4 
73 +1 1     
73 +1 1     
73 +1 1     
73 +1 1     
73 +1 1     
74 +2 2     
74 +2 2     
74 +2 2     
74 +2 2     
76 +4 4     
76 +4 4     
76 +4 4     
78 +6 6     
Σ = 
2090 

 Σ = 62  Σ = 1276  Σ = 40 
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     Mean = 2090 ÷ 29 =72 inches                  Mean = 1276 ÷ 16 =80 inches 
     MAD = 62 ÷ 29 = 2.14 inches                    MAD = 40 ÷ 16 = 2.53 inches 
 

7 SP.
B 

4 B.Draw informal comparative inferences about 
two populations. 

Use measures of center and measures of variability for 
numerical data from random samples to draw informal 
comparative inferences about two populations. For 
example, decide whether the words in a chapter of a 
seventh-grade science book are generally longer than 
the words in a chapter of a fourth-grade science book. 

7.MP.1. Make sense of problems and persevere in 
solving them. 

7.MP.2. Reason abstractly and quantitatively. 

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

7.MP.4. Model with mathematics. 

7.MP.5. Use appropriate tools strategically. 

7.MP.6. Attend to precision. 

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

Students compare two sets of data using measures of center (mean 
and median) and variability MAD and IQR). 
 
Showing the two graphs vertically rather than side by side helps 
students make comparisons. For example, students would be able to 
see from the display of the two graphs that the ideas scores are 
generally higher than the organization scores. One observation 
students might make is that the scores for organization are clustered 
around a score of 3 whereas the scores for ideas are clustered around 
a score of 5. 
 

 
 
Example 1: 
The two data sets below depict random samples of the management 
salaries in two companies. Based on the salaries below which 
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measure of center will provide the most accurate estimation of the 
salaries for each company? 

•    Company A: 1.2 million, 242,000, 265,500, 140,000, 
281,000, 265,000, 211,000 
•    Company B: 5 million, 154,000, 250,000, 250,000, 
200,000, 160,000, 190,000 

 
Solution: 
The median would be the most accurate measure since both 
companies have one value in the million that is far from the other 
values and would affect the mean. 
 
Measures of center include mean, median, and mode. The measures of 
variability include range, mean absolute deviation, and interquartile 
range. 

Example: 

• The two data sets below depict random samples of the 
housing prices sold in the King River and Toby Ranch areas of 
Arizona. Based on the prices below, which measure of center 
will provide the most accurate estimation of housing prices in 
Arizona? Explain your reasoning. 

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

Toby Ranch homes {5million, 154000, 250000, 250000, 
200000, 160000, 190000} 
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Accelerated 7th Grade Math Fourth Quarter 

Module 6:  Geometry (35 days) 
Unit 10:  2-D figures 

In this unit, students build on their Grade 6 work with two---dimensional figures and extend their learning to work with circumference and area of circles. While working with formulas 
for area and circumference, students will be reinforcing previous work with expressions and equations.  
 

Big Idea: 
• Real world and geometric structures are composed of shapes and spaces with specific properties. 
• Shapes are defined by their properties. 
• Shapes have a purpose for designing structures. 

Essential 
Questions: 

• How are forms and objects created or represented? 
• How are specific characteristics and a classification system useful in analyzing and designing structures? 
• How does our understanding of geometry help us to describe real-world objects? 

Vocabulary 
Two dimensional, surface area, volume, inscribed, circumference, radius, diameter, pi, ∏ , supplementary, vertical, adjacent, complementary, 
pyramids, face, base 
 

G
rade 

Cluster 

Standard 

Common Core Standards Explanations & Examples Comments 

7 G.B 4 B.Solve real-life and mathematical problems 
involving angle measure, area, surface area, and 
volume.  
 
Know the formulas for the area and circumference of a 
circle and use them to solve problems; give an informal 
derivation of the relationship between the 
circumference and area of a circle.  
 
7.MP.1. Make sense of problems and persevere in 
solving them. 

7.MP.2. Reason abstractly and quantitatively. 

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

 

Students understand the relationship between radius and diameter.  
Students also understand the ratio of circumference to diameter 
can be expressed as pi.  Building on these understandings, students 
generate the formulas for circumference and area. 
 
The illustration shows the relationship between the circumference 
and area.  If a circle is cut into wedges and laid out as shown, a 
parallelogram results.  Half of an end wedge can be moved to the 
other end a rectangle results.  The height of the rectangle is the 
same as the radius of the circle.  The base length is 1/2 the 
circumference (2∏r).  The area of the rectangle (and therefore the 
circle) is found by the following calculations: 

Students in Grade 7 have 
not previously studied pi. 
When addressing 7.G.B.4, 
they should develop an 
understanding of pi as 
the ratio of the 
circumference of a circle 
to its diameter.  
 



6/25/2013     Page 13 of 35 
 

reasoning of others. 

7.MP.4. Model with mathematics. 

7.MP.5. Use appropriate tools strategically. 

7.MP.6. Attend to precision. 

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

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

Students solve problems (mathematical and real-world) involving 
circles or semi-circles.  Note:  Because pi is an irrational number that 
neither repeats nor terminates, the measurements are approximate 
when 3.14 is used in place of ∏. 
 
Example 1: 

The seventh grade class is building a mini-golf game for the school 
carnival. The end of the putting green will be a circle. If the circle 
is 10 feet in diameter, how many square feet of grass carpet will 
they need to buy to cover the circle? How might someone 
communicate this information to the salesperson to make sure he 
receives a piece of carpet that is the correct size?  Use 3.14 for pi. 

 
Solution: 
Area = ∏r2 
Area = 3.14 (5)2 
Area = 78.5 ft2 

To communicate this information, ask for a 9 ft by 9 ft square of carpet. 
 
Example 2: 
The center of the circle is at (5, -5).  What is the area of the circle? 
 
Solution: 
The radius of the circle is 4.  Using the formula, Area = ∏r2, the area of 
the circle is approximately 50.24 units2. 
 
Students build on their understanding of area from 6th grade to find 
the area of left-over materials when circles are cut from squares and 
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triangles or when squares and triangles are cut from circles. 
 
Example 3: 
If a circle is cut from a square piece of plywood, how much plywood 
would be left over? 

                                     
 
Solution: 
The area of the square is 28 x 28 or 784 in2.  The diameter of the circle 
is equal to the length of the side of the square, or 28”, so the radius 
would be 14”.  The area of the circle would be approximately 615.44 
in2.  The difference in the amounts (plywood left over) would be 
168.56 in2 (784 – 615.44). 
 
Example 4: 
What is the perimeter of the inside of the track? 

 
Solution: 
The ends of the track are two semicircles, which would form one circle 
with a diameter of 62m.  The circumference of this part would be 
194.68 m.  Add this to the two lengths of the rectangle and the 
perimeter is 2194.68 m. 
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“Know the formula” does not mean memorization of the formula.  To 
“know” means to have an understanding of why the formula works 
and how the formula relates to the measure (area and circumference) 
and the figure.  This understanding should be for all students. 
 

7 G.B 6 B.Solve real-life and mathematical problems 
involving angle measure, area, surface area, and 
volume.  
 
Solve real---world and mathematical problems involving 
area, volume and surface area of two--- and three-
--dimensional objects composed of triangles, 
quadrilaterals, polygons, cubes, and right prisms.  
 
7.MP.1. Make sense of problems and persevere in 
solving them. 

7.MP.2. Reason abstractly and quantitatively. 

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

7.MP.4. Model with mathematics. 

7.MP.5. Use appropriate tools strategically. 

7.MP.6. Attend to precision. 

Students continue work from 5th and 6th grade to work with area, 
volume and surface area of two- dimensional and three-dimensional 
objects.  (composite shapes)  Students will not work with cylinders, as 
circles are not polygons.  At this level, students determine the 
dimensions of the figures given the area or volume. 
 
“Know the formula” does not mean memorization of the formula.  To 
“know” means to have an understanding of why the formula works and 
how the formula relates to the measure (area and volume) and the 
figure.  This understanding should be for all students. 
 
Surface area formulas are not the expectation with this standard.  
Building on work with nets in the 6th grade, students should recognize 
that finding the area of each face of a three-dimensional figure and 
adding the areas will give the surface area.  No nets will be given at this 
level; however, students could create nets to aid in surface area 
calculations. 
 
Students understanding of volume can be supported by focusing on the 
area of base times the height to calculate volume.  Students solve for 
missing dimensions, given the area or volume. 
 
Example 2: 
A triangle has an area of 6 square feet.  The height is four feet.  What is 
the length of the base? 
 
Solution: 
One possible solution is to use the formula for the area of a triangle 
and substitute in the known values, then solve for the missing 
dimension.  The length of the base would be 3 feet. 
 
Example 3: 
The surface area of a cube is 96 in2.  What is the volume of the cube? 

7.G.B.6 only includes 
perimeter and area, 
including the 
circumference and area 
of circles. Work with 3---
dimensional figures will 
be the focus of unit 11. 
 
In this unit, students 
engage in MP.7 and MP.8  
as they relate formulas in 
this unit to particular 
real---world and 
mathematical problems. 
As students persevere in 
solve real---life and 
mathematical problems 
involving measurement 
(MP.1), they need to 
consider the units 
involved and attend 
carefully to the meaning 
of the quantities (MP.2).  
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Solution: 
The area of each face of the cube is equal.  Dividing 96 by 6 gives an 
area of 16 in2 for each face.  Because each face is a square, the length 
of the edge would be 4 in.  The volume could then be found by 
multiplying 4 x 4 x 4 or 64 in3. 
 
Example 4: 
Huong covered the box to the right with sticky-backed decorating 
paper. The paper costs 3¢ per square inch.  How much money will 
Huong need to spend on paper? 

 
Solution: 

 
The surface area can be found by using the dimensions of each face to 
find the area and multiplying by 2:  The surface area is the sum of these 
areas, or 222 in2.  If each square inch of paper cost $0.03, the cost 
would be $6.66. 
 
Example 5: 
Jennie purchased a box of crackers from the deli. The box is in the 
shape of a triangular prism (see diagram below). If the volume of the 
box is 3,240 cubic centimeters, what is the height of the triangular face 

Front: 7 in. x 9 in. = 63 in2 x 2 = 126 in2 
Top: 3 in. x 7 in. = 21  in2 x 2 =  42 in2 
Side: 3 in. x 9 in. = 27  in2 x 2 =  54  in2 
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of the box? How much packaging material was used to construct the 
cracker box?  Explain how you got your answer. 

 
 
Solution: 
Volume can be calculated by multiplying the area of the base (triangle) 
by the height of the prism.  Substitute given values and solve for the 
area of the triangle 
V = Bh 
3,240 cm3 = B (30cm) 
3,240  cm3 =  B(30cm) 
30 cm           30 cm 
 
108 cm2 = B (area of the triangle) 
 
To find the height of the triangle, use the area formula for the triangle, 
substituting the known values in the formula and solving for height.  
The height of the triangle is 12 cm. 
 
The problem also asks for the surface area of the package.   Find the 
area of each face and add: 
2 triangular bases: ½ (18 cm)(12 cm ) = 108 cm2 x 2 = 216 cm2 
2 rectangular faces:   15 cm x 30 cm =  450 cm2 x 2 = 900 cm2 
1 rectangular face:     18 cm x 30 cm = 540 cm2 
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Adding 216 cm2 + 900 cm2 + 540 cm2 gives a total surface area of 1656 
cm2. 
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Accelerated 7th Grade Math Fourth Quarter 

Module 6:  Geometry (35 days) 
Unit 11:  3-D figures 

In this unit, students begin working with three---dimensional figures by exploring their plane sections and volumes. In Grade 6, students worked with the volume of rectangular prisms 
and determined surface areas from nets. This unit extends those understandings as students work with non---rectangular prisms and pyramids.  
 

Big Idea: 

• Real world and geometric structures are composed of shapes and spaces with specific properties. 
• Shapes are defined by their properties. 
• Shapes have a purpose for designing structures. 
• Three-dimensional figures have relationships to specific two-dimensional figures. 
• Planes that cut polyhedra create related two-dimensional figures. 

Essential 
Questions: 

• How are forms and objects created or represented? 
• How are specific characteristics and a classification system useful in analyzing and designing structures? 
• How does our understanding of geometry help us to describe real-world objects? 
• How are two-dimensional and three-dimensional space related? 

Vocabulary 
Two dimensional, surface area, volume, vertex, cross sections, right triangle prism, right rectangular pyramid, virtual manipulative, planar 
section, compose, decompose, inscribed, circumference, radius, diameter, pi, ∏ , supplementary, vertical, adjacent, complementary, 
pyramids, face, base 

G
rade 

Cluster 

Standard 

Common Core Standards Explanations & Examples Comments 

7 G.
A 

3 A. Draw, construct, and describe geometrical 
figures and describe the relationships between 
them.  
 
Describe the two-dimensional figures that result from 
slicing three- dimensional figures, as in plane sections 
of right rectangular prisms and right rectangular 
pyramids.  
 
7.MP.2. Reason abstractly and quantitatively. 

Students need to describe the resulting face shape from cuts made 
parallel and perpendicular to the bases of right rectangular prisms and 
pyramids.  Cuts made parallel will take the shape of the base; cuts 
made perpendicular will take the shape of the lateral (side) face.  Cuts 
made at an angle through the right rectangular prism will produce 
a parallelogram; 

The balance of this 
cluster is taught in 
Modules 1 and 4. 
 
7.G.4 is taught in Module 
3; 7.G.5 and 7.G.6 are 
introduced in Module 3. 
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7.MP.4. Model with mathematics. 

7.MP.5. Use appropriate tools strategically. 

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

 
If the pyramid is cut with a plane (green) parallel to the base, the 
intersection of the pyramid and the plane is a square cross section 
(red). 
 

 
If the pyramid is cut with a plane (green) passing through the top 
vertex and perpendicular to the base, the intersection of the pyramid 
and the plane is a triangular cross section (red). 

 
If the pyramid is cut with a plane (green) perpendicular to the base, but 
not through the top vertex, the intersection of the pyramid and the 
plane is a trapezoidal cross section (red). 
http://intermath.coe.uga.edu/dictnary/descript.asp?termID=95 
 

http://intermath.coe.uga.edu/dictnary/descript.asp?termID=95
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7 G.B 6 B. Solve real---life and mathematical problems 
involving angle measure, area, surface area, and 
volume.  
 
Solve real-world and mathematical problems involving 
area, volume and surface area of two- and three-
dimensional objects composed of triangles, 
quadrilaterals, polygons, cubes, and right prisms.  
 
7.MP.1. Make sense of problems and persevere in 
solving them. 

7.MP.2. Reason abstractly and quantitatively. 

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

7.MP.4. Model with mathematics. 

7.MP.5. Use appropriate tools strategically. 

7.MP.6. Attend to precision. 
 

Students continue work from 5th and 6th grade to work with area, 
volume and surface area of two- dimensional and three-dimensional 
objects.  (composite shapes)  Students will not work with cylinders, as 
circles are not polygons.  At this level, students determine the 
dimensions of the figures given the area or volume. 
 
“Know the formula” does not mean memorization of the formula.  To 
“know” means to have an understanding of why the formula works and 
how the formula relates to the measure (area and volume) and the 
figure.  This understanding should be for all students. 
 
Surface area formulas are not the expectation with this standard.  
Building on work with nets in the 6th grade, students should recognize 
that finding the area of each face of a three-dimensional figure and 
adding the areas will give the surface area.  No nets will be given at this 
level; however, students could create nets to aid in surface area 
calculations. 
 
Students understanding of volume can be supported by focusing on the 
area of base times the height to calculate volume.  Students solve for 
missing dimensions, given the area or volume. 
 
Example 2: 
A triangle has an area of 6 square feet.  The height is four feet.  What is 
the length of the base? 
 
Solution: 
One possible solution is to use the formula for the area of a triangle 
and substitute in the known values, then solve for the missing 
dimension.  The length of the base would be 3 feet. 

Students also investigate 
the volume and surface 
area of right pyramids; 
this is implied in 7.G.B.6.  
Students select 
appropriate tools (MP.5) 
and look for and make 
use of structure (MP.7) as 
they investigate 3---
dimensional figures. They 
also model with 
mathematics as they 
solve multi---step real---
life measurement 
problems (MP.4).  
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Example 3: 
The surface area of a cube is 96 in2.  What is the volume of the cube? 
 
Solution: 
The area of each face of the cube is equal.  Dividing 96 by 6 gives an 
area of 16 in2 for each face.  Because each face is a square, the length 
of the edge would be 4 in.  The volume could then be found by 
multiplying 4 x 4 x 4 or 64 in3. 
 
Example 4: 
Huong covered the box to the right with sticky-backed decorating 
paper. The paper costs 3¢ per square inch.  How much money will 
Huong need to spend on paper? 

 
Solution: 

 
The surface area can be found by using the dimensions of each face to 
find the area and multiplying by 2:  The surface area is the sum of these 
areas, or 222 in2.  If each square inch of paper cost $0.03, the cost 
would be $6.66. 
 
Example 5: 

Front: 7 in. x 9 in. = 63 in2 x 2 = 126 in2 
Top: 3 in. x 7 in. = 21  in2 x 2 =  42 in2 
Side: 3 in. x 9 in. = 27  in2 x 2 =  54  in2 
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Jennie purchased a box of crackers from the deli. The box is in the 
shape of a triangular prism (see diagram below). If the volume of the 
box is 3,240 cubic centimeters, what is the height of the triangular face 
of the box? How much packaging material was used to construct the 
cracker box?  Explain how you got your answer. 

 
 
Solution: 
Volume can be calculated by multiplying the area of the base (triangle) 
by the height of the prism.  Substitute given values and solve for the 
area of the triangle 
V = Bh 
3,240 cm3 = B (30cm) 
3,240  cm3 =  B(30cm) 
30 cm           30 cm 
 
108 cm2 = B (area of the triangle) 
 
To find the height of the triangle, use the area formula for the triangle, 
substituting the known values in the formula and solving for height.  
The height of the triangle is 12 cm. 
 
The problem also asks for the surface area of the package.   Find the 
area of each face and add: 
2 triangular bases: ½ (18 cm)(12 cm ) = 108 cm2 x 2 = 216 cm2 
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2 rectangular faces:   15 cm x 30 cm =  450 cm2 x 2 = 900 cm2 
1 rectangular face:     18 cm x 30 cm = 540 cm2 
 
Adding 216 cm2 + 900 cm2 + 540 cm2 gives a total surface area of 1656 
cm2. 
 

8 G.C 9 C.Solve real-world and mathematical problems 
involving volume of cylinders, cones, and spheres 

Know the formulas for the volumes of cones, cylinders, 
and spheres and use them to solve real-world and 
mathematical problems. 

8.MP.1. Make sense of problems and persevere in 
solving them. 

8.MP.2. Reason abstractly and quantitatively. 

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

8.MP.4. Model with mathematics. 

8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

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

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

Students build on understandings of circles and volume of cylinders, 
finding the area of the base 𝜋𝑟2 and multiplying by the number of 
layers (the height). 

 
 
Students understand that the volume of a cylinder is 3 times the 
volume of a cone having the same base area and height or that the 
volume of a cone is 1/3 the volume of a cylinder having the same base 
area and height. 
 

 
 
A sphere can be enclosed with a cylinder, which has the same radius 
and height of the sphere (Note:  the height of the cylinder is twice the 
radius of the sphere).  If the sphere is flattened, it will fill 2/3 of the 
cylinder.  Based on this model, students understand that the volume of 
a sphere is 2/3 the volume of a cylinder with the same radius and 
height.  The height of the cylinder is the same as the diameter of the 
sphere or 2𝑟.  Using this information, the formula for the volume of the 
sphere can be derived in the following way: 
 

Solutions that introduce 
irrational numbers are 
allowed in this module. 
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Students find the volume of cylinders, cones and spheres to solve real 
world and mathematical problems.  Answers could also be given in 
terms of Pi. 
 
Example 1: 
James wanted to plant pansies in his new planter. He wondered how 
much potting soil he should buy to fill it. Use the measurements in the 
diagram below to determine the planter’s volume. 
 

 
 
Example 2: 
How much yogurt is needed to fill the cone below? Express your 
answers in terms of Pi. 
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Example 3: 
Approximately, how much air would be needed to fill a soccer ball with 
a radius of 14 cm? 

 
“Know the formula” does not mean memorization of the formula.  To 
“know” means to have an understanding of why the formula works 
and how the formula relates to the measure (volume) and the figure.  
This understanding should be for all students.  Note:  At this level 
composite shapes will not be used and only volume will be calculated. 
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Accelerated 7th Grade Math Fourth Quarter 

Module 6:  Geometry (35 days) 
Unit 12:  Geometric Constructions 

In this unit, students engage in hands---on investigation of the properties of triangles and other geometric shapes. Students also explore numerous angle relationships and use those 
angle relationships to ask and answer questions in a variety of contexts.  
 

Big Idea: 

• Real world and geometric structures are composed of shapes and spaces with specific properties. 
• Shapes are defined by their properties. 
• Shapes have a purpose for designing structures. 
• Three-dimensional figures have relationships to specific two-dimensional figures. 
• Planes that cut polyhedra create related two-dimensional figures. 

Essential 
Questions: 

• How are forms and objects created or represented? 
• How are specific characteristics and a classification system useful in analyzing and designing structures? 
• How does our understanding of geometry help us to describe real-world objects? 
• How are two-dimensional and three-dimensional space related? 

Vocabulary 
Two dimensional, surface area, volume, vertex, cross sections, right triangle prism, right rectangular pyramid, virtual manipulative, planar 
section, compose, decompose, inscribed, circumference, radius, diameter, pi, ∏ , supplementary, vertical, adjacent, complementary, 
pyramids, face, base 

G
rade 

Cluster 

Standard 

Common Core Standards Explanations & Examples Comments 

7 G.
A 

2 A. Draw, construct, and describe geometrical 
figures and describe the relationships between 
them.  
 
Draw (freehand, with ruler and protractor, and with 
technology) geometric shapes with given conditions. 
Focus on constructing triangles from three measures of 
angles or sides, noticing when the conditions determine 
a unique triangle, more than one triangle, or no 
triangle.  
 
7.MP.4. Model with mathematics. 

Students draw geometric shapes with given parameters.  Parameters 
could include parallel lines, angles, perpendicular lines, line segments, 
etc. 
 
Example 1: 
Draw a quadrilateral with one set of parallel sides and no right angles. 
Students understand the characteristics of angles and side lengths that 
create a unique triangle, more than one triangle or no triangle. 
 
Example 2: 
Can a triangle have more than one obtuse angle? Explain your 

In this unit, students 
choose appropriate tools  
(MP.5) to create 
constructions with 
various constraints. 
Investigating and 
describing the 
relationships among 
geometrical figures 
requires that students 
look for and make use of 
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7.MP.5. Use appropriate tools strategically. 

7.MP.6. Attend to precision. 

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

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

reasoning. 
 
Example 3: 
Will three sides of any length create a triangle?  Explain how you know 
which will work. Possibilities to examine are: 
a.    13 cm, 5 cm, and 6 cm 
b.   3 cm, 3cm, and 3 cm 
c.    2 cm, 7 cm, 6 cm 
 
Solution: 
“A” above will not work; “B” and “C” will work.  Students recognize 
that the sum of the two smaller sides must be larger than the third 
side. 
 
Example 4: 
Is it possible to draw a triangle with a 90˚ angle and one leg that is 4 
inches long and one leg that is 3 inches long? If so, draw one. Is there 
more than one such triangle? 
 (NOTE:  Pythagorean Theorem is NOT expected – this is an exploration 
activity only) 
 
Example 5: 
 
Draw a triangle with angles that are 60 degrees. Is this a unique 
triangle? Why or why not? 
 
Example 6: 
Draw an isosceles triangle with only one 80°angle. Is this the only 
possibility or can another triangle be drawn that will meet these 
conditions? 

 
Through exploration, students recognize that the sum of the angles of 
any triangle will be 180°. 
 
 

structure (MP.7) as they 
construct and critique 
arguments (MP.3) that 
summarize and apply 
those relationships.  
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8 G.
A 

1 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

Verify experimentally the properties of rotations, 
reflections, and translations: 

a. Lines are taken to lines, and line segments to line 
segments of the same length. 

b. Angles are taken to angles of the same measure. 
c. Parallel lines are taken to parallel lines. 
 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 
8.MP.8. Look for and express regularity in repeated 
reasoning. 

Students use compasses, protractors and rulers or technology to 
explore figures created from translations, reflections and rotations. 
Characteristics of figures, such as lengths of line segments, angle 
measures and parallel lines, are explored before the transformation 
(pre-image) and after the transformation (image).  Students 
understand that these transformations produce images of exactly the 
same size and shape as the pre-image and are known as rigid 
transformations. 
 
Students need multiple opportunities to explore the transformation of 
figures so that they can appreciate that points stay the same distance 
apart and lines stay at the same angle after they have been rotated, 
reflected, and/or translated. 

Students are not expected to work formally with properties of dilations 
until high school. 

In previous grades, 
students made scale 
drawings of geometric 
figures and solved 
problems involving angle 
measure, surface area, 
and volume. 

8 G.
A 

2 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

Understand that a two-dimensional figure is congruent 
to another if the second can be obtained from the first 
by a sequence of rotations, reflections, and 
translations; given two congruent figures, describe a 
sequence that exhibits the congruence between them. 

8.MP.2. Reason abstractly and quantitatively. 

8.MP.4. Model with mathematics. 

8.MP.6. Attend to precision. 

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

This standard is the students’ introduction to congruency.  Congruent 
figures have the same shape and size.  Translations, reflections and 
rotations are examples of rigid transformations.  A rigid transformation 
is one in which the pre-image and the image both have exactly the 
same size and shape since the measures of the corresponding angles 
and corresponding line segments remain equal (are congruent). 
 
Students examine two figures to determine congruency by identifying 
the rigid transformation(s) that produced the figures.  Students 
recognize the symbol for congruency (≅) and write statements of 
congruency. 
 
 
 
Example 1: 
Is Figure A congruent to Figure A’? Explain how you know. 

8.G.A.2 Student will 
investigate and describe 
the effect of dilations on 
two---dimensional figures 
in unit 4.  
 
Students construct viable 
arguments and critique 
the reasoning of others 
(MP.3) as they describe 
the effect of 
transformations. As 
students investigate 
those effects, they attend 
to structure (MP.7) by 
recognizing the common 
attributes and properties 
generated by the 
transformations.  
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Solution:  These figures are congruent since A’ was produced by 
translating each vertex of Figure A 3 to the right and 1 down. 
 
Example 2: 
Describe the sequence of transformations that results in the 
transformation of Figure A to Figure A’. 
 

 
Solution:  Figure A’ was produced by a 90º clockwise rotation around 
the origin. 
 
 

 

8 G.
A 

5 A. Understand congruence and similarity using 
physical models, transparencies, or geometry 
software 

Use informal arguments to establish facts about the 
angle sum and exterior angle of triangles, about the 
angles created when parallel lines are cut by a 

Students use exploration and deductive reasoning to determine 
relationships that exist between the following: 
a) angle sums and exterior angle sums of triangles, b) angles created 
when parallel lines are cut by a transversal, and c) the angle-angle 
criterion for similarity of triangle. 
 
Students construct various triangles and find the measures of the 
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transversal, and the angle-angle criterion for similarity 
of triangles. For example, arrange three copies of the 
same triangle so that the sum of the three angles 
appears to form a line, and give an argument in terms 
of transversals why this is so. 

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

8.MP.4. Model with mathematics. 

8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

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

interior and exterior angles.  Students make conjectures about the 
relationship between the measure of an exterior angle and the other 
two angles of a triangle. (the measure of an exterior angle of a triangle 
is equal to the sum of the measures of the other two interior angles) 
and the sum of the exterior angles (360º).  Using these relationships, 
students use deductive reasoning to find the measure of missing 
angles. 
 
Students construct parallel lines and a transversal to examine the 
relationships between the created angles.  Students recognize vertical 
angles, adjacent angles and supplementary angles from 7th grade and 
build on these relationships to identify other pairs of congruent angles.  
Using these relationships, students use deductive reasoning to find the 
measure of missing angles. 
 
Example 1: 
You are building a bench for a picnic table.  The top of the bench will be 
parallel to the ground. 

 
Explain your answer. 

 
Solution: 
Angle 1 and angle 2 are alternate interior angles, giving angle 2 a 
measure of 148º.  Angle 2 and angle 3 are supplementary.  Angle 3 will 
have a measure of 32º so  
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Students can informally conclude that the sum of the angles in a 
triangle is 180º (the angle-sum theorem) by applying their 
understanding of lines and alternate interior angles. 
 
Example 3: 

 
Solution:   Angle a is 35º because it alternates with the angle inside the 
triangle that measures 35º.  Angle c is 80º because it alternates with 
the angle inside the triangle that measures 80º.  Because lines have a 
measure of 180º, and angles a + b + c form a straight line, then angle b 
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must be 65 º  (180 – (35 + 80) = 65).  Therefore, the sum of the angles 
of the triangle is 35º + 65 º + 80 º. 
 
Example 4: 
What is the measure of angle 5 if the measure of angle 2 is 45º and the 
measure of angle 3 is 60º? 
 

 
 
Solution:  Angles 2 and 4 are alternate interior angles, therefore the 
measure of angle 4 is also 45º.  The measure of angles 3, 4 and 5 must 
add to 180º.  If angles 3 and 4 add to 105º the angle 5 must be equal to 
75º. 
Students construct various triangles having line segments of different 
lengths but with two corresponding congruent angles.  Comparing 
ratios of sides will produce a constant scale factor, meaning the 
triangles are similar.   Students solve problems with similar triangles. 
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7 G.B 5 B. Solve real---life and mathematical problems 
involving angle measure, area, surface area, 
and volume.  
 
Use facts about supplementary, complementary, 
vertical, and adjacent angles in a multi---step 
problem to write and solve simple equations for an 
unknown angle in a figure.  
 
7.MP.3. Construct viable arguments and critique the 
reasoning of others. 

7.MP.4. Model with mathematics. 

7.MP.5. Use appropriate tools strategically. 

7.MP.6. Attend to precision. 

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

Students use understandings of angles and deductive reasoning to 
write and solve equations. 
 
Example1: 
Write and solve an equation to find the measure of angle x. 
 

 
Solution: 
Find the measure of the missing angle inside the triangle (180 – 90 – 
40), or 50°. 
The measure of angle x is supplementary to 50°, so subtract 50 from 
180 to get a measure of 130° for x. 
 
Example 2: 
Find the measure of angle x. 

 
Solution: 
First, find the missing angle measure of the bottom triangle (180 – 30 – 
30 = 120).  Since the 120 is a vertical angle to x, the measure of x is also 
120°. 
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Example 3: 
Find the measure of angle b.  

 
 
Note:  Not drawn to scale. 
Solution: 
Because, the 45°, 50° angles and b form are supplementary angles, 
the measure of angle b would be 85°.  The measures of the angles of 
a triangle equal 180° so 75° + 85°+ a = 180°.  The measure of angle a 
would be 20°. 
 

 


