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LESSON 15: Probability and Circle Graphs 

 
Lesson Summary: In the warm up, students will solve a probability problem. In Activity 1, they will review notes 

and examples of probability that were presented in the previous lesson. In Activity 2, they learn about and do 

permutations. In Activity 3, they will practice combinations. In Activity 4, they will look at examples of circle 

graphs. In Activity 5, they will solve problems using circle graphs. In Activity 6, they will make their own circle 

graphs. There are also an exit ticket and extra problem at the end. Estimated time for the lesson is two hours. 

 

Materials Needed for Lesson 15:  

 2 worksheets (15.1 and 15.2) with answers on permutations and combinations (attached) 

 Handout 15.3 for students with notes on factorials, permutations, and combinations (attached) 

 Mathematical Reasoning Test Preparation for the 2014 GED Test Student Book (pages 36-37) and 

Workbook (pages 50-53) by Steck-Vaughn © 2013.  

 Paper, rulers, and markers 

 Exit ticket (attached) 

 

 Teacher Note: These probability skills are needed for the GED test, but they are not included in the core 

text. Use the attached notes as the text for this lesson. 

 Teacher Note: There is a fun application activity using QR codes. It is available at the link below but is 

not included here due to lack of time in this lesson:  

http://www.yummymath.com/wp-content/uploads/QR_codes.pdf 

Objectives: Students will be able to: 

 

 Understand and compute factorials and permutations 

 Understand and compute combination problems 

 Answer questions using circle graphs 

 Make a circle graph 

 

ACES Skills Addressed:  N, CT, LS 

CCRS Mathematical Practices Addressed:  Reason Abstractly and Quantitatively, Use Appropriate Tools 

Strategically, Mathematical Fluency 

Levels of Knowing Math Addressed: Intuitive, Abstract, and Application 

 

 

Notes: 

 

You can add more examples if you feel students need them before they work. Any ideas that concretely 

relates to their lives make good examples.  

 

For more practice as a class, feel free to choose some of the easier problems from the worksheets to do 

together. The “easier” problems are not necessarily at the beginning of each worksheet. Also, you may 

decide to have students complete only part of the worksheets in class and assign the rest as homework or 

extra practice. 

 

The GED Math test is 115 minutes long and includes approximately 46 questions. The questions have a focus 

on quantitative problem solving (45%) and algebraic problem solving (55%).  

 

Weekly Focus: probability circle 

graphs 

Weekly Skill: compute 

permutations and combinations, 

solve graph word problems 

http://www.yummymath.com/wp-content/uploads/QR_codes.pdf
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Students must be able to understand math concepts and apply them to new situations, use logical 

reasoning to explain their answers, evaluate and further the reasoning of others, represent real world 

problems algebraically and visually, and manipulate and solve algebraic expressions. 

 

This computer-based test includes questions that may be multiple-choice, fill-in-the-blank, choose from a 

drop-down menu, or drag-and-drop the response from one place to another.  

 

The purpose of the GED test is to provide students with the skills necessary to either further  

their education or be ready for the demands of today’s careers. 

 

Lesson 15 Warm-up: Solve the probability question Time:  5 Minutes 

 

Write on the board: Nora is planning a 10-day vacation. She wants a different outfit to wear 

every day but will wear the same clothes more than one day.  

 

Basic Questions: 

 If she brings 2 pairs of pants, how many shirts does she need? (5 shirts because 2 x 5 = 10) 

 How many days would she wear each pair of pants? (5 days) shirt? (2 days) 

Extension Questions: 

 If she extends her vacation to 15 days and brings a pair of shorts, does she need any more 

shirts? (No because 3 pants x 5 shirts= 15 outfits) 

 Now how many days would she wear each shirt? (3 days) 

 

Lesson 15 Activity 1: Review Fundamental Counting 

Principle 

Time:   10 Minutes 

  

1) Give the students the pages of notes attached to this lesson. 

2) Review the fundamental counting principle that they learned in the previous lesson by going 

through pages 1 and 2 of these notes with examples. 

3) The warm up activity for this lesson used the same principle. 

 

 

Lesson 15 Activity 2: Factorials and Permutations Time:  15 Minutes 

 
1. Example A: Have 3 students volunteer to come to the front of the class and stand in line. Ask 

the class: If we are to change the order of who is in line 1st, 2nd, 3rd every time, how many 

possible combinations can we make? Let the students work it out.  

a. The answer will be 6 (like the example on arranging the letters ACT on p.3-4 of notes) 

 

2. Example B: Nick is making a playlist of songs he likes. Right now his list has only 4 songs on it. 

How many ways can he arrange the list?  

a. The answer is 4x3x2x1=24. The reason is for the first song there are 4 choices, for the 2nd 
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song only 3 choices remain, for the 3rd song only 2 choices remain, and there is one 

song left at the end. 

 
3. Do you notice a pattern? Yes, we multiply the total number we are given by subsequent 

numbers in descending order. This is called a factorial and is written as n! 

 
4. Do Worksheet 15.1. These are simple permutations because we are including all items when 

counting. We just need to do the factorial n! Permutations mean that the order of the 

responses matter and you do not repeat any item.  

 
5. Now look at notes and examples on pages 3 and 4. In these permutations, not all items are 

needed in the answer, and that is the purpose for the permutation formula. (The example on 

page 4 shows how we choose 3 people out of a total of 7 people.) 

 

 

 

 

Lesson 15 Activity 3: Combinations Time:  25 Minutes 

 

1) Sometimes the order of the items doesn’t matter. Combinations are used when there still is no 

repetition but the order does not matter. 

 
2) Look at the license plate example (bottom of page 5 of notes). 

 

 
3) Read the other examples pages 6 to 8. 

 

 
4) Do Worksheet 15.2 on combinations. Go over challenging problems. 
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Worksheet 15.1—Easy Permutation (Use factorials only) 
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Worksheet 15.1—Easy Permutation Answers 
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Worksheet 15.2—Combinations  
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Worksheet 15.2—Combinations Answers 
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Handout 15.3—Counting Methods: Notes and Examples (9 pages) 
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Handout 15.3 Page 2 
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Handout 15.3 Page 3 
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Handout 15.3 Page 4 
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Handout 15.3 Page 5 
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Handout 15.3 Page 6 
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Handout 15.3 Page 7 
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Handout 15.3 Page 8 
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Lesson 15 Activity 4: Circle Graphs Time:  10-15 Minutes 

 
1. Ask students what they know about circle graphs: when are they used? What type of 

information is depicted?  

2. Draw a circle on the board and cut it in half. Ask students what each side represents. They will 

say half, 0.5, 50% 

3. Cut the circle in quarters. Ask what each section represents now. (25%, ¼, 0.25) 

4. Explain that circles are often used to represent parts of a whole. The sections of the graph 

represent a fast visual way to see information. 

5. Do pages 36-37 of the student book together. 

 

 

Lesson 15 Activity 5: Word Problems Time:   15-20 Minutes 

 
1) Do the word problems in the workbook pages 50-53. 

2) Review any challenging questions. 

3) If there is extra time or for students who finish quickly, change some of the percentages in the 

problems to decimals and fractions and reduce the fractions. 

 

Lesson 15 Activity 6: Application Time:  20 Minutes 
 

1. Tell students they will draw their own circle graph estimating how they spend a typical day. 

Brainstorm how many times you will divide the circle, what each section represents, etc. 

 

2. Have students help you when you draw your own on the board as an example. First write on 

the board how many hours you spend working, volunteering, commuting, cooking and eating, 

cleaning, reading, etc. Make sure the hours add up to 24 hours. Now they can help you 

decide how to divide your circle.  

 

3. Hand out the paper, rulers, and markers. 

 

 

4. For each section, write: activity, hours, fraction, and percent (if you have time). Make sure the 

fractions all add up to a whole. 

 
5. The example below shows 8 hours of sleep (1/3 of day), 8 hours of work (1/3 of day), 2 hours of 

getting ready (1/12 of day), 2 hours of cooking and eating (1/12 of day), 2 hours of watching 

TV (1/12) and 2 hours of commuting (1/12). 
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Lesson 15 Exit Ticket Time:  5 Minutes 
 

Have students work in pairs to draw circle graphs of each other’s prep time on each of the 4 GED 

subjects (Social Studies, Science, Math and RLA)—ask them to take into account the time they 

spend on each subject in class, doing homework, working on online programs, taking practice tests 

and any other work they do outside of class.  Do they spend an equal 25% of their time working on 

each of the four subjects, or are the proportions greater for some subjects than others?  Partners will 

draw circle graphs of one another’s reported percentages.  Share results with the whole group. 

 

Lesson 15 Extra Word Problem: Hanging Pictures Time:  5-10 Minutes 

 

Write on the board:  Sara has 4 photos she wants to hang on the wall. Each photo is 5 inches 

wide and she wants to leave 2 inches in between each one. 
 

Basic Questions: 
 What is the width of all the photos from the first one to the last one if you include the space in 

between each one? Give your answer in feet. Draw a picture if necessary. 

o (5+2+5+2+5+2+5= 26 inches= 2 ft. 2 in. = 2 and 1/6 ft.) 

 How much space is left on the 2 ends if the wall measures 16 feet 10 inches wide? Give answer 

in feet. 

o 16 ft.10 in. minus 2 ft. 2 in. = 14 ft. 8 in. = 14 2/3 ft. 

Extension Question: 
 How many different ways (in how many different orders) can Sara hang the pictures? 

o 4! = 4 x 3 x 2 x 1= 24 ways. There are 4 pictures for the first position, 3 for the second 

position, 2 for the third position, and only one left for the last position. 

 


