	10th Grade Geometry


	Probability


	

	Probability

How do we use probability in everyday life?

What are the attributes of probability?

How does probability affect the odds of the situation?

What if there was no chance then how would it affect your life? 

Thoughtful Education




	Identify Your Purposes

	


	Vocabulary 

Probability

Odds

Sample Space

Independent Probability

Dependent Probability

Theoretical Probability

Experimental Probability

Permutation

Combination


	State Learning Goals


Core-Content
      

     Students will:
MA 11-4.4.1

· Determine theoretical and experimental (from given data) probabilities.

· Make predictions and draw inferences from probabilities.

· Compare theoretical and experimental probabilities.

· Determine probabilities involving replacement and non-replacement.

MA  11-4.4.1a

· Recognize or identify the differences between combinations and permutations and use them to count discrete quantities.

MA 11-4.4.1b

· Students will represent probabilities in multiple ways, such as fractions, decimals, percentages, and geometric area models.

Knowledge
What do you want students to know?

· How to determine theoretical probability.
· How to determine odds.
· How to determine independent/dependent probability.
· How to determine permutations and combinations of a theoretical situation.
· How is probability used in everyday life.
.
Attitudes
What habits of mind do you want students to develop?

· Inquiry in real life problems in order to solve particular situations.
· Accuracy of answers.
Understanding
What big ideas, concepts, or generalizations do you want students to understand?

· Distinguish between combinations and permutations and compare and contrast theoretical and experimental probability.
Skills
What skills do you want students to develop?

· Notemaking           
· Vocabulary
· Inference
· Questioning ~ analyzing problems
· Interpretation
· Planning and organizing
· Communication
· Writing Explanation
Essential Questions

1. How do we use probability in everyday life?

2. What are the attributes of probability?

3. How does probability affect the odds of the situation?

4. What if there was no chance then how would it affect your life?

Guiding Questions

Mastery

What are different kinds of probability?

How are they alike?

How are they different?

Interpersonal

Explain how you use probability in everyday life.

Understanding

How does probability affect the odds of the situation?
Self Expressive

What if there was no chance then how would it affect your life?

When is it worth taking a chance?




	Assessments


Culminating Assessment
	Content Standard
(Mastery):
Probability
	
	Context (Interpersonal):


Researcher

	
	
	

	
	Task

· What is one of your biggest medical fears?

· Research the number of cases of the “medical fear” occurring in Kentucky.

· Determine the probability of that “medical fear” happening to someone in Kentucky

· Use the following criteria to explain your results.
	

	Thinking Frame
(Understanding):
Analysis and Application
	
	Product (Self-Expressive):


Product Explanation

	
	
	


Panic Attack

Explanation Criteria

	· Describe the “medical fear”.
· Include statistics for the number of cases that occur in Kentucky, the probability of the “medical fear” occurring to someone in Kentucky, and the probability of dying of this medical condition.
· What advise would you give the governor about the percent of his budget for the state to research this medical condition?



Task Rotation                           Probability 

	The Hook

      Have the students take 2 cards from a deck of cards once they enter the room.  On the overhead the teacher has already selected 2 cards, one of which is showing.  Have the students determine the probability of beating the teacher’s cards.


	Mastery Task

· Determine the theoretical probability of drawing a king of hearts from a deck of cards.

· Determine the theoretical probability of drawing a king of hearts twice from a deck of cards when the first card is replaced.

· [image: image3.wmf]Determine the theoretical probability of drawing a king of hearts twice from a deck of cards when the first card is not replaced 
	Interpersonal Task

· Pick a situation that you would want to happen to you.  Describe it and determine the probability of it happening to you.

For example:  stuck by lightning, marrying a millionaire, winning the lottery, etc.

	Understanding Task

· Compare and contrast probability and odds and describe situations in which you would use each.
· Compare and contrast permutations and combinations and describe situations in which you would use each.

	Self-Expressive Task

· Design a situation in which the experimental probability gives a different outcome from the theoretical probability of the situation.


Probability Open Response

Casey placed six white cards in a box.  Each card was marked with on integer using each of the integers 0, 1, 2, 3, 4, and 5.  Each number was used one time only.  Casey is going to draw two cards at random; one at a time without replacing the first card before the second on is drawn.

A. Make a list, chart, or diagram of the possible outcomes when choosing two cards in this manner.

B. Using the chart from step A, what is the probability that the sum of the integers on the two cards is nine?

C. Using the chart from step A, what is the probability that the sum of the integers on the two cars is greater than nine?

D. Using the chart from step A, what is the most frequently occurring sum of the integers?  What is the probability that this sum will occur?  Remember to explain all of your answers and show all work.

	0
	1
	2
	3
	4
	5


Scoring Guide for Open Response

	4
	Student gives correct answers for parts A, B, C, and D.  All explanations are clear and complete.  There is evidence of clear understanding of the concept

	3
	Student gives correct answers for at least 3 (of A, B, C, and D) parts of the question.  Explanations are correct, but possible unclear. There is less evidence of clear understanding.

	2
	Student answers 2 (of A, B, C, and D) parts of the question completely correct.  There is some evidence of understanding.

	1
	Student gives only one correct answer, or parts of correct answers.  There is little evidence of understanding.

	0
	Response is totally incorrect or irrelevant (does not add any new information to the question)


Reflection Assessment
	Content Standard
(Mastery):
Probability
	
	Context (Interpersonal):


Game Player

	
	
	

	
	Task

· Use your Geometric Dart Boards (see attachment) from the previous unit and the data obtained of the Geometric Probability of each color on the dart board.

· Determine the theoretical probability of hitting each color.

· You are to now determine the experimental probability of throwing a dart 50 times.  Record your results on the cart provided (see attachment) based on the color that is hit.

· Using the following criteria to explain your results. 
	

	Thinking Frame
(Understanding):
Analysis and Application
	
	Product (Self-Expressive):


Explanation

	
	
	


Geometric Dart Boards

Explanation Criteria

	· Explain how the geometric probability and the theoretical probability are similar and different.

· Show the relationship between experimental probability and theoretical probability of your data.

· Give a clear explanation of why the experimental probability does not always match the theoretical probability

· Correct mathematical terminology should be used.

· Written explanation should not be more than one page.


Geometric Dart Boards

Task: 

1.  Construct a felt dart board. 

2.   Decide what geometric shape you want the 

      board to become, for example: square, circle, rectangle,   

      hexagon, etc. 

3. The dart board must not have any dimension larger than 12 inches.

4. Cut the base of your dart board from a sheet of poster board.

5.  Draw your design on one side of the poster board.  The  
     design must be composed of only geometric shapes.

6. Choose from the different shades of felt provided by your teacher and cover your geometric designed dart board.  You must use at least 4 different colors.  You may not glue felt on top of felt, as the felt will not stick to each other.  You can only use school glue to adhere the felt to the poster board.  Please use a light application of glue.  If too much glue is used, then the darts (ping pong balls with attached Velcro) will not adhere to the surface. 

Assignment:


Determine the total area of the dart board, area of each color on the dart board, and the geometric probability of each color on your dart board.  Use the attached chart for you data collection.  Make sure you show all of your work.


Upon the completion of the next unit we will then determine the experimental probability of throwing a dart 50 times.

Geometric Probability Activity

	Color
	area of the

color
	Total area of the board
	Geometric probability

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Experimental Probability

	Color
	Times that the color was hit
	Experimental probability

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Establish the Lesson/Unit Blueprint

	
	Foyer
	

	
	Introduction

Connection to Prior Knowledge

Hook:  

      Have the students take 2 cards from a deck of cards once they enter the room.  On the overhead the teacher has already selected 2 cards, one of which is showing.  Have the students determine the probability of beating the teacher’s cards.
Bridge:  

       Talk about the meaning of probability and how to determine it.


	

	Workroom
	Library
	Porch

	Practice & Extension

· Mixed-up vocabulary match

· Probability/Odds worksheet

· Independent/Dependent worksheet

· Permutation worksheet

· Combination worksheet

· Permutation/Combination worksheet
· Compare/Contrast Organizer
	Knowledge Acquisition

· Peer Practice Vocabulary

· New American Lecture

· Probability/Odds

· Permutations/Combinations

· Compare and contrast permutation   and combination

· Predictions

· Experimentations

· Modeling

· Inductive Learning

· Mastery Review


	Reflection

· Revisit key concepts and essential questions.

· Test reflection

· Reflection Assessment
· 4-2-1 Strategy

	
	
	

	
	Kitchen
	

	
	Application of Knowledge & Skills

· Task rotation

· Open Response

· Unit Test

· Culminating Assessment
	


Unit Sequence

DAY 1

Introduce probability by using the Hook.  Focus on the key vocabulary terms: probability, odds, sample space, theoretical probability, and experimental probability by giving each pair of students an envelope with the key terms and its definition on separate slips of paper and have the students match terms to their definitions.  Assess misconceptions about probability versus odds.

DAY 2
Introduce compound events.  Focus on the key vocabulary terms; independent and dependent probability.  Have the students distinguish between replacement and non-replacement.

DAY 3
Compare/Contrast strategy Phase I: Description by introducing permutations.  Show the students how to use the counting principle and the permutation formula.  Also, show the students how to calculate an arrangement of letters in a word that repeat as well as a circular permutation.

DAY 4
Compare/Contrast strategy Phase I: Description by introducing combinations.  Show students how to recognize the difference between combinations and permutations.

DAY 5
Compare/Contrast Phase II:  Have the students compare and contrast permutations and combinations by using the “Top Hat” Strategy.  Compare/Contrast Phase III Conclusions:  Have the students draw conclusions about the two topics.  Homework Application Phase IV: Give the students a worksheet over both combinations and permutations in which they have to distinguish which type of problem they are assessing and thus which formula they need to use to solve the problem.

DAY 6
Have the students complete their choice of two tasks from the task rotation.  Have all of the students complete the Probability Open Response Question.

DAY 7
Reflect upon key concepts and essential questions by conducting a Mastery Review and take the unit test.  

DAY 8
Have the students complete the culminating assessment.

DAY 9
Complete the reflection assessment.  Implement the 4-2-1 Strategy (Tool Book)

Align Assessment Task to Essential Questions

	Essential Question
	Assessment
	Hidden Skills/Attitudes

	1. How do we use probability in everyday life?

2. What are the attributes of probability?

3. How does probability affect the odds of the situation?

4. What if there was no chance then how would it affect your life?


	· Panic Attack

· Student work samples

· Task rotation

· Student notes

· Student discussion

· Compare and Contrast

· 4-2-1

· Graphic Organizers

· Student work sample

· Student discussion

· Open Response

· Task rotation

· Task Rotation

· Graphic Organizers

· Student work sample

· Student discussion

· Task Rotation

· Graphic Organizers

· Student work sample

· Student discussion


	· Summarizing

· Explanation

· Vocabulary

· Writing Explanation

· Self-Assessment and monitoring

· Planning and Organization

· Communication

· Summarizing

· Explanation

· Vocabulary

· Writing Explanation

· Self-Assessment and monitoring

· Describing

· Drawing conclusions

· Inference

· Notemaking

· Analytic Reading

· Communication

· Summarizing

· Explanation

· Vocabulary

· Writing Explanation

· Self-Assessment and monitoring

· Describing

· Drawing conclusions

· Inference

· Notemaking

· Communication

· Explanation

· Vocabulary

· Writing Explanation

· Self-Assessment and monitoring

· Describing

· Drawing conclusions




Sequence of Learning Activities

	Core Content
	Lesson Title
	Strategy/Tool
	Product
	Learning Styles

	MA 11-4.4.1

MA 11-4.4.1b


	Day 1
	Hook and Bridge

Vocabulary Peer Practice

Vocabulary’s Notebook
	Group work discussion of vocabulary

Vocabulary notebook
	ST SF

 FORMCHECKBOX 
   FORMCHECKBOX 


	MA 11-4.4.1

MA 11-4.4.1b


	Day 2
	Vocabulary’s CODE

Vocabulary’s Notebook
	Vocabulary notebook
	ST   FORMCHECKBOX 

 FORMCHECKBOX 
   FORMCHECKBOX 


	MA 11-4.4.1b

MA  11-4.4.1a


	Day 3
	Vocabulary’s Notebook

Graphic Organizer

Compare and contrast
	Descriptions

Notes

Vocabulary notebook

Classroom Discussion
	ST   FORMCHECKBOX 

 FORMCHECKBOX 
   FORMCHECKBOX 


	MA  11-4.4.1a

MA 11-4.4.1b


	Day 4
	Vocabulary’s Notebook

Graphic Organizer

Compare and contrast
	Student’s conclusion and generalizations
	ST   FORMCHECKBOX 

NT   FORMCHECKBOX 


	MA  11-4.4.1a

MA 11-4.4.1b


	Day 5
	Top Hat

Compare and contrast
	Student worksheets

Synthesis of comparison
	 FORMCHECKBOX 
   FORMCHECKBOX 

NT NF

	MA 11-4.4.1

MA 11-4.4.1b


	Day 6
	Task Rotation

Scoring Guide
	Open Response

Responses to task rotations
	ST SF

NT NF

	MA 11-4.4.1b


	Day 7
	Mastery review
	Notes from Mastery review

Unit Test explanations
	ST   FORMCHECKBOX 

 FORMCHECKBOX 
   FORMCHECKBOX 


	MA 11-4.4.1b

MA 11-4.4.1


	Day 8
	Scoring Guide
	Culminating Assessment
	STSF

NT   FORMCHECKBOX 


	MA 11-4.4.1b


	Day 9
	4-2-1

Scoring Guide

Reflective Writing
	Reflecting Assessment

Summary of 4-2-1
	 FORMCHECKBOX 
   FORMCHECKBOX 

NT NF


Appendix

1. Mixed-Up Vocabulary Match

2. Vocabulary Organizational Tool

3. Probability/Odds In-class Examples

4. Probability/Odds worksheet

5. Independent/Dependent In-class Examples

6. Independent/Dependent worksheet

7. Permutation Notes (student worksheet)

8. Permutation worksheet

9. Combination worksheet

10. Compare/Contrast organizer

11. Permutation/Combination worksheet

12. Unit Test

Mixed-Up Vocabulary Match

Cut the words and definitions out and place into an envelope for the students to match.

	Probability


	A number between 0 and 1 that expresses the likelihood of an event occurring

	Experimental Probability


	The chances of something happening based on repeated testing and observation

	Theoretical Probability


	The ratio of the number of ways the event can occur to the total number of the possibilities

	Odds in Favor


	The number of successes to the number of failures

	Odds Against


	The number of failures to the number of successes

	Sample Space


	The set of possible outcomes for an experiment

	Independent Probability


	2 or more events occurring in which they have no affect on each other

	Dependent Probability


	2 or more events occurring in which the first event affects the outcome of the next event


Probability Vocabulary

	Term
	Definition
	Formulas

	Probability


	
	

	Experimental Probability


	
	

	Theoretical Probability


	
	

	Odds in Favor


	
	

	Odds Against


	
	

	Sample Space


	
	------------------------

	Independent Probability


	
	

	Dependent Probability


	
	


Probability and Odds In-class Examples

Example 1:  A spinner with equal sections numbered 1 to 8 is used to answer the  

                     following questions.

a. draw the spinner

b. Find the probability of the event that an odd number results

c. Find the probability of the event that a number less than 4 results

Example 2:  Suppose you grab a handful of coins from a purse.  You hold in your hand

                     11 pennies, 5 quarter, 2 nickels, and 6 dimes.

a.   Find the probability of selecting a nickel.

b. Find the probability of selecting a penny or a dime.

c. Find the odds of not selecting a quarter.

Example 3:  Toss two coins

a.   Give the sample space for the experiment.

b. Find the probability of tossing two tails.

c.   Find the probability of tossing a heads and tails.

Example 4:  Each letter of the word RANDOM is written on a separate card.  The

                     Cards are shuffled, and one card is drawn.

a.   Find the probability of selecting a vowel.

b.   Find the probability of not selecting an M or a N.

c. Find the odds of selecting a D.
Example 5:  A six-sided dice is rolled.

a.   Give the odds in favor of rolling a 2.

b.   Give the odds in favor for rolling a multiple of 2.

Name________________________________________________________

Probability and Odds Worksheet

Find the probability of each outcome if a die is rolled.
1.  a 1





2.  a number less than 3

3.  an odd number




4.  a number greater than 6

5.  an even number less than 6


6.  a number greater than 0

Find the odds of each outcome if a die is rolled.
7.  a multiple of 2




8.  a number less than 2

9.  a factor of 6




10.  a 5

11.  not a 1





12.  a number greater than 5

A card is selected at random from a standard deck of 52 cards.
13. What is the probability of selecting a red card?

14.  What is the probability of selecting an ace?

15.  What are the odds of selecting a diamond?

16. What are the odds of not selecting a black 2?

The number of male and female doctors in Camron is listed by age in the table at the right.  Use this data to answer the following questions.
	Age
	Male
	Female

	Under 35
	29
	18

	35-44
	36
	8

	45-54
	19
	3

	55-64
	17
	2


17. What is the probability that a doctor 



      Carmon Doctors
 chosen is in the 45-54 age groups?

18.  What is the probability that a doctor 
 chosen is a female?

19.  What are the odds that a doctor chosen 
 is a female under 35 years?

20.  What are the odds that a doctor chosen
 is a male between the ages of 35 and 54 years?

Compound Events In-class Examples

INDEPENDENT EVENTS

Example 1:  


Find the probability of spinning a B and then a C on a spinner lettered A to F.

Example 2:  


What is the probability of selecting a 10, then a 10 from a normal deck of cards?  Each 

time the card is put back in the deck.
DEPENDENT EVENTS

Example 3:  

What is the probability of selecting a 5, then a 9, and then a 10 from a normal deck of 

cards if each time you withhold the card you chose?
Example 4:  


What is the probability of selecting a King and then another King?  (no replacement)
Name________________________________________________________

Probability of Independent and Dependent Events Worksheet

Each spinner is spun once.  Find each probability.
1. P(A and 1)


2. P(C and 2)

3. P(B and 3)

4. P(A and 4)

5. P(C and 3)

6. P(B and 2)

7. P(a consonant and an odd number)

8. P(a consonant and a prime number)

9. P(a vowel and a 5)

10.   P(a vowel and a number less than 3)

In a bag, there are 4 red marbles, 5 white marbles, and 6 blue marbles.  Once a marble is selected, it is not replaced.  Find the probability of each outcome.
11.   a red marble and then a white marble

12.   a blue marble and then a red marble

13.   2 red marbles in a row

14.   2 blue marbles in a row

15.   a red marble three times in a row

16.   a white marble three times in a row

17.   a blue marble, a white marble, and then a red marble

18.   a blue marble three times in a row and then a white marble
Notes – Permutations

Factorial of positive integer: The product of the given integer and all positive integers less than the given integer.


Examples:


A.  3! =

B. 4! 6! =

Permutation:  An arrangement of the elements of a set in a definite order.
1.  The LONG WAY

How many ways can 6 students be arranged in a row of 5 desks?

2. The number of permutations of n objects taken r at a time, denoted nPr is given by the formula:

How many ways can 6 students be arranged in a row of 5 desks?

3. If a set of n elements has elements that are alike, the number of Permutation is calculated:

A.  In how many ways can the letters in the word summer be arranged?

B. In how many ways can the letters in the word Mississippi be arranged?

Circular Permutations – objects arranged in a circle.  

Formula:



If the object can be flipped then divide by 2.

Examples:

A. In how many ways can 8 people be placed around a circular 

table?

B. In how many ways can 6 charms be placed on a bracelet 

without a clasp?

Your Turn 

1. How many ways can 9 knights sit at a round table?

2. How many arrangements of the word BACKPACK are available?

3. How many ways can 8 students sit in 4 desks?

4.  Evaluate 
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Permutation Worksheet



Name_________________________

Evaluate each expression.

1.     8!  




2.  P(8,6)

        5!

3.   10P7




4.    P(7,5)  








       P(4,3)

How many different ways can the letters of each word by arranged?

5.  CANADA




6.  ILLINOIS

7.  ANNUALLY



8.  MEMBERS

Solve.

9.  A license plate consists of five different letters.  How many five-letter license plates are possible?

10.  In how many ways can nine mopeds be parked in a row?

11.  In how many ways can 6 charms be place on a bracelet that does not have a clasp?

12.  In how many ways can 12 people be placed at a circular table?

13.  In how many ways can the numbers 0 – 9 be arranged for a three-digit combination if no numbers are repeated?

14.  In how many ways can the numbers 0 – 9 be arranged for a five-digit combination if numbers can be repeated?

Notes – Combinations

Combination:  A collection of objects without a regard to order.
The number of combinations of n objects taken r at a time, denoted nCr is given by the formula:

Examples:

A. Find the number of combinations of 10 objects taken 6 

at a time.

B. Suzie must read 4 books on a list of 10 books, what is the possible combination?

C. A class consists of 15 boys and 8 girls.  

1. How many ways can a committee of 5 be selected, if everyone is eligible?

2. How many ways can we select a committee of 3 

boys and 3 girls?

Your Turn 

1. How many combinations can be formed form the letter in NUMBER, taking them 4 at a time?

2.  A sample of 4 light bulbs from a group of 25 light bulbs is to be inspected.  How many different samples could be selected?

3. Seven boys and eight girls want to participate in a school play.  In how many ways can a cast be selected if it must have 4 boys and 5 girls?

Combination Worksheet



Name_________________________

Evaluate each expression.

1.     C(8,4)




2.  C(8,6)

3.   12C6




4.    C(7,5)  








       C(4,3)

Solve.

5.  The math club consists of 28 members.  In how many ways can a committee of three students be selected?

6.  There are 15 people out for the softball team.  How many teams of nine players can be formed if a player can play any position?

7.  How many three topping pizzas can be formed from a selection of 10 toppings?

8.  The P.E. teacher is selecting students for kickball.  There are 6 boys and 7 girls in the class.

A. How many teams of 4 students can the teacher select?

B.  How many 3 member male teams can be selected?

C. How many 4-member teams can be selected if 3 players must be a boys and one player must be a girl?

9.  How many combinations of 3 digit area codes can be selected from the 

numbers 0 – 9?

Compare and Contrast Organizer
	Permutation
	Criteria
	Combinations

	
	Definition 

	

	
	Order


	

	
	Uses


	

	
	Formula

	


Top Hat Organizer

	Similarities

	


Differences
	Permutations
	Combinations




Conclusions:
Describe how permutations and combinations are related and different.

Analysis:
Create both a permutation and combination word problem.
Permutation and combination worksheet   

Name____________________

Solve each problem.

1. 4!

2. 8!5!

3. 12C8
4. 
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How many different ways can the letters of each word be arranged?

5. TENNESSEE

6. AMANDA

7. HORRIBLE

8. PURPLES

9. FOOTBALL

Solve each word problem.

10.   In how many ways can 4 charms be placed on a necklace that     

  does not have a clasp?

11.   How many three-scoop sundaes can be formed from 31 flavors?

12.   In how many ways can 6 cars be parked in a row?
13.   There are 8 boys and 10 girls in gym class.  The teacher wants to select a ball    

       team that consists of 4 boys and 4 girls.  What is the total possible  

       combination?

14. A license plate consists of 4 different letters.  How many four-digit license  

        plates are possible?

15. In how many ways can 5 people sit at a circular table?

16. How many seven-digit phone numbers are available if the first three numbers 
        must be 793-________ and the remaining four digits can not be repeated. 
17. How many 2 topping pizzas be formed from 10 different toppings?
18. How many ways can 10 students be placed in 6 seats?

19. In English you must choose 5 books from a list 20 to read at any time 

       throughout the semester.  What is the possible combination of books?

20. How many three letter initialed napkins can be formed if letters can not be 

        reused?

Probability Unit Test



Name_________________________

Geometry

A jar contains 14 red marbles, 5 white marbles, 3 blue marbles, and 2 orange marbles.  A marble is drawn at random from the jar.
____________ 1. P(red)
____________ 2. P(red or blue)

____________ 3. P(orange)

____________ 4. odds of a blue
____________ 5. odds of purple
One card is drawn at random from a standard deck of 52 cards.
____________ 6. P(a Queen)
____________ 7. P(King, Queen, or Jack)

____________ 8. the odds of not a 6
____________ 9. the odds of a 2, 3, or 5
Solve
____________ 10. In a bag there are 5 math questions and 4 science questions.  Ardie picks a 

       question from the bag.  What are the odds of not picking a science question?
____________ 11.  What are the odds that a person chosen at random got a passing grade on an 

        Algebra test if the scores were 3 A’s, 4 B’s, 10 C’s, 2 D’s, and 2 F’s.

____________ 12.  A box contains 5 triangles. 6 circles, and 4 squares.  If a figure is removed, 

        replaced, and a second is picked, what is the probability that a triangle and 

        then a circle will be picked?

____________ 13.  What is the probability of drawing two cards showing odd numbers from a 

        set of cards that show the first 20 counting numbers if the first card is not 

        replaced before the second is chosen?

____________ 14.  A jar contains 7 lemon jawbreakers, 3 cherry jawbreakers, and 8 rainbow 

        jawbreakers.  What is the probability of selecting 2 lemon jawbreakers in 

        succession providing the jawbreaker drawn first is then replaced before the 

        second is drawn?

____________ 15.  There are 3 quarters, 4 dimes, and 7 nickels in a change purse. Suppose 3 

        coins are to be selected without replacement.  What is the probability of 

        selecting a quarter, then a dime, and then a nickel?
Two spinners are divided into equal sections. The first spinner has the letters A,B, C, and D.  The second spinner has the numbers 1 to 6. Each spinner is spun find the probability of each event.

____________ 16.   P (A and a 4)

____________ 17.  P (B and an even number)

____________ 18.  P (a consonant and a 7)

Find the probability of selecting the following cards out of a standard deck of cards without replacing the cards back into the deck.

____________ 19.  P (King and then a Queen)

____________ 20.  P (a 2 and than a 3)

____________ 21.  P (a red card and then another red card)

____________ 22.  P ( a Jack, am Ace, and then another Jack)

How many different ways can the letters of each word be arranged?

____________ 23.  ISOSCELES

____________ 24.  ANYWAY

____________ 25.  ELIZABETH

____________ 26.  PROBABILITY

Solve each.

____________ 27.  In how many ways can 8 people stand in a row/

____________ 28.  If A license plate consists of 6 different letters, then how many possibilities 

        are available?  

____________ 29.  How many three topping pizzas can be formed from 7 toppings?
____________ 30.  In how many ways can 6 charms be placed on a bracelet that does not have a 

        clasp?

____________ 31.  There are 5 boys and 4 girls in gym class.  The teacher wants to select a ball 

         team that consists of 3 boys and 3 girls.  What is the total possible  

         combination?

____________ 32.  In the same gym class in the previous problem, the teacher wants to select a 

                    team of 5 students regardless of sex.  How many possible combinations are 

        there?

____________ 33.  In how many ways can 6 toddlers sit in a circle to play duck-duck-goose?
A





A





B





C





4





3





3





2





4





1





1





1
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