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Chapter 11 is a chapter on division.  There are many applications of division in this chapter such as rate and ratio conversion.  After we cover this chapter students will be able to perform integer division, calculate rates, divide fractions, calculate ratios, and solve simple proportions.

Day1

Lesson Title:  Integer Division  (Student Centered Lesson Plan Using Manipulatives)

Grade Level:  8th
Materials:  algebra chips, calculators

Lesson Overview:  Students will investigate how to divide integers.

Lesson Objectives:  Students will be able to divide integers.  Students will be able to use integer division in real situations.

New York State Standards:  NYS Learning Standard 8.CN.6 Recognize and provide examples of the presence of mathematics in their daily lives.  

7.N.12 Add, subtract, multiply, and divide integers.

Anticipatory Set:  Ask class to write down responses to the following questions on a sheet of paper.

i) How many $7 baseball tickets can you buy with $25?  How much money will you have left?

ii) Box seats hold 7 people. How many box seats are needed for 25 people?

iii) If the opening baseball game is 25 days from today, and today is a Wednesday, on what day of the week is the opening game?

iv) Twenty-five days is how many weeks?

Go over the answers to these questions.

Developmental Activity:  Pass out algebra chips to each student in the class.  Make sure each has enough chips for the activity.  Ask them to take 20 chips, and divide them into 7 groups.  Ask how many groups are formed?  How many chips are “left over”?  Say that the number of groups that are formed is called the quotient and the number of chips that are left over is called the remainder.  Next, ask them to take 12 chips and divide them into 4 groups.  They should all get 3 in each group, called the quotient, with none left over, therefore the remainder is zero.   

Next, read to the class the example 1 on page 593.  Tell them they need to divide 600 by 44.  The calculator shows 13.6363.  Tell them this means that 13 buses could be filled.  Tell them to multiply 44 by 13 to determine how many students could be in those buses, 572.  Tell them now we subtract 572 from 600 to see how many students will be left over, 28.  So the quotient is 13 and the remainder is 28.  Have them observe that 

600 = 44 * 13 +28, or this formula

n=d*q +r where d is the divisor, n is the dividend, q is the quotient, and r is the remainder. Say this is called the Quotient-Remainder Formula.  Ask them to use their chips again to divide 20 by 7 and 12 by 3 and plug the results into the Quotient-Remainder Formula to check their answers.  Answer any questions students may have.

Have them identify n,d,q, and r and the problems where they used chips.

Assessment:  Ask the students to solve 1b of Covering the Reading using their chips.  For homework assign number 5,8,9,12, and 13.

Closure:  Summarize with the students the key points that were encountered, such as the quotient-remainder formula and how it was derived.

Day 2

Lesson Title:  The Rate Model for Division

Lesson Overview:  Students will calculate many kinds of rates and learn how to associate these with division.

Lesson Objective:  Students will use the rate model for division.

New York State Standards:  NYS Learning Standard 8.CN.6 Recognize and provide examples of the presence of mathematics in their daily lives.  

Anticipatory Set:  Have students think of as many rates they can.  Then work with classmates, and write some of them on the chalkboard.

Developmental Activity Overview:  Go over Day 1 homework questions.  Go over examples 1 and 2 in the book.  Go over “Rate Model for Division” definition.  Go over examples 3 and 4 in book.  

Assessment:  Do number 1 under Questions for the class, accompany them with necessary questions and help.  Assign 2-7, 13-17 for homework.

Closure:  Summarize main ideas of the lesson, such as the rate model for division definition.

Day 3

Lesson title:  Division of Fractions

Lesson Overview:  Students will learn the algebraic definition of division to explain division of fractions and the rate model for division to supply a number of instances where division of fractions is needed.

Lesson Objectives:  Students will be able to divide fractions with numbers or variables.  Students will be able to use the rate model for division.

New York State Standards:  NYS Standard 6.N.17  Multiply and divide fractions with unlike denominators.

Anticipatory Set:  Have students write each fraction as a decimal.

8/5, 9/4, 7/16, 29/20, 13/13, 9/32

Developmental Activity Overview:  Go over homework from Day 2.  Go over the Algebraic Definition of Division.  Go over examples 1-4 in the book.  

Assessment:  Have students complete number 3 under Questions, accompany them with any necessary questions and help.  Assign 5-15 odd for homework.

Closure:  Summarize key points of the lesson, such as the algebraic definition of division.

Day 4

Lesson Title:  Division with Negative Numbers (Student Centered Lesson using Technology)

Grade Level:  8th
Materials:  calculator, pen, and paper

Lesson Overview:  The rules of division of positive and negative numbers are developed in this lesson using the algebraic definition of division and the rate factor model for multiplication.

Lesson Objectives:  Students will be able to divide positive and negative numbers.  Students will be able to know the general properties for dividing positive and negative numbers.  Students will be able to use the rate model for division.

New York State Standards:  NYS Learning standard 7.N.12 Add, subtract, multiply, and divide integers.

Anticipatory Set:  Have students multiply –7 by –14, 23 by –5, -4 by 11, -9 by –3 by 0, -3 by –3 by –3, (-2)^4, -4 * 30 * -5, and –5 * 10 * 5 * -4.  Using pen and paper, then check with calculator.

Developmental Activity:  Go over the homework from Day 3.  Next, go over Example 2 from the book. Which says “what is 10 divided by –2?”  Explain that the answer is simply found by multiplying 10 by the reciprocal of –2 or 1/-2, so you get –5.  Have them check this in their calculators.  

Next, go over example 3 in the textbook which reads “what is –150 divided by –7?”  Explain to them how to get this answer by using their calculators.  Go over the elephant model after example 3.  

Next, write the rules for division on the board and say that they are the same for multiplication. Write:

A negative divided by a negative is a positive.

A negative divided by a positive is a negative.

A positive divided by a positive is a positive.

A positive divided by a negative is a negative.

Now tell the class that always if you’re not 100% sure about a problem always use your calculator.  Explain that the calculator will always give the correct answer if you put the problem in the right way.  As far as mean problems go over how to input all the data from #8 under questions into the calculator.  Make sure the class knows that you need parenthesis around the numbers you add up and then close the parenthesis before you divide.

Assessment:  Ask students to do number 14 under questions and accompany them with any help they may need. Assign for homework numbers 1-13 odd under questions.

Closure:  Summarize what we went over in class, especially how to divide integers using the calculator.

Day 5

Lesson Overview:  Quantities with the same units are compared using division.  A quiz will be given on the topics from day 1-3.

Lesson Objectives:  Students will be able to use the ratio comparison model for division.

New York State Standards:  NYS Learning Standard 7.N.12 Add, subtract, multiply, and divide integers.

Anticipatory Set:  Ask if the sales-tax rate is 5%, what is the sales tax on a $15 CD?

Developmental Activity Overview:  Give them the “Ratio Comparison Model for Division”.  Go over Examples 1-3.  Give “is over of” rule and also percent rule “n/100”.

Assessment:  Assign 1-13 odd for homework.

Closure:   Summarize key ideas, such as “is over of” rule.

Hand out this quiz:
1) How many years and days old is a person who is 10000 days old?

2) Is it possible for a person to live to be 50000 days old? Why or why not?

3) A teacher has 1000 sheets of paper and decides to distribute them equally to 23 students. How many sheets will each student get? How many sheets will be left over?

4) A person drove 500 miles in 11 hours. What is the rate that person was driving?

5) 170 students signed up for 8 math classes. About how many students will be in each class?

6) Simplify:  (8/9)/(4/3)

7) Simplify:  (17/6)/ (2/3)

8) Divide (17/4) by (17/5).                                           All questions worth 5 points!

Day 6  ( Student Centered Lesson on Cooperative Learning)

Lesson Title:  Proportions

Grade Level:  8th
Materials:  pen/pencil, paper

Lesson Overview:  Students will be introduced to the language of proportions and shown that the usual equation-solving rules can be applied to solve proportions.

Lesson Objectives:  Students will be able to solve proportions.  Students will be able to recognize and solve problems involving proportions in real situations.

New York State Standards:  NYS learning standard 6.N.7 Express equivalent ratios as a proportion.

Anticipatory Set:  Ask the class to write down what is the ratio of boys to students in the class.  Then ask what is the ratio of girls to students in the class.  

Developmental Activity:  Put students into cooperative groups of 3 students per cooperative group.  Have them face each other face-to-face.  Go over previous days homework and quiz.  For each problem ask a group for the answer and how they arrived at their answer.  Put the definition of a proportion on the board.  Explain what a proportion is if students don’t understand but make sure they consult their cooperative group members first before asking me.  Go over Example 1 with the class and the checks.  Next, let the students work together as cooperative groups to solve Example 2.  Make sure they check their work.  Go over the answer on the board, if there are any questions then let the students ask questions as a group, first they should consult their group members and then ask me.  

Next, have them work on the following problems:

Solve for p and check:

(12/p)=(3/4)

(p/1.2) = (1/1.8)

On the school track, eight laps make a mile. Gloria ran 5 laps in 4.5 minutes.  At this rate, how long would it take her to run a mile?

Next, have them survey their cooperative groups and the class as a whole and have them find the proportion of blue-eyed students to the whole class and then the proportion of brown-eyed students to the whole class.  

Assessment:  Have students write down the definition of a proportion as a cooperative group.  Assign 1-12 even under Questions as homework.

Closure:  Summarize with the students the key points that were encountered, such as what a proportion is.  

Day 7

Lesson Title:  The Means-Extremes Property

Lesson Overview:  Students will learn to use the Means-Extremes Property and be able to solve proportions.  Quiz on Days 4-6 material.

Lesson Objectives:  Students will be able to solve proportions.  Students will be able to recognize the Means-Extremes Property and know why it works.  Students will be able to recognize and solve problems involving proportions in real situations.

New York State Standards:  NYS learning standard 8.CN.6 Recognize and provide examples of the presence of mathematics in their daily lives.  NYS learning standard 6.N.9 Solve proportions using equivalent fractions.

Anticipatory Set:  Give students this problem to work on:

The same brand of pen is sold by stores A, B, and C.  3 pens for 50 cents, 12 pens for $2, and 8 pens for $1.50.  Write a proportion using the prices at A and B.  Identify the means.  Identify the extremes.  Is the product of the means equal to the product of the extremes?  Are the ratios equal?

Developmental Activity Overview:   Go over what it says in the book about what extremes and means are.  Write the definition of both terms on the board.  Also write “If (a/b) = (c/d), then b *c = a * d.  Go over example 1 and 2 and the check.  

Assessment:  Have students work on this problem: (4/6) = (24/x), solve for x.  Assign for homework 1-9 odd under questions.

Closure:  Summarize the key points, like the fact that we can cross-multiply to solve proportions.

Quiz:     Each question worth 5 points.

1) Simplify: -100/300

2) Simplify: 60/-2

3) Tell whether the number is positive or negative:  -2.5/7

4) 43 is what percent of 300?

5) A supermarket charges $0.64 tax on a grocery bill of $31.98.  What is the tax rate?

6) If 12 of the 25 students in a class are girls. What percent are boys?

7) Solve:  (8/7) = (112/x)

8) Solve:  (x/24) = (0.5/4)

Day 8
Lesson Title:  Proportions in Similar Figures

Lesson Overview:  Students will examine lengths in similar figures, find that their ratios are equal, and use them to form proportions.  Then they will use the proportions to determine unknown lengths.

Lesson Objectives:  Students will be able to find missing lengths in similar figures.

New York State Standards:  NYS learning standard 6.N.9 Solve proportions using equivalent fractions.

Anticipatory Set:  Ask students this question:

On a road map, one inch represents 4 miles.  Estimate the actual distance from Buffalo to Las Vegas.

Developmental Activity Overview:  Go over previous days homework and quiz.  Put on board “In similar figures, ratios of corresponding lengths are equal.”  Go over Example 1 and 2 on the board.  

Assessment:  Ask students:  If a triangle has sides with lengths 4, 6, 7, and the shortest side of a similar triangle has length 8, find the lengths of the other two sides in the similar triangle.  Assign for homework 2-7 under questions.

Closure:  Summarize with the students the key points that were encountered, such as how to determine unknown lengths in similar figures.

Day 9

Lesson Title:  Proportional Thinking

Lesson Overview:  Students will learn to develop intuition for estimating the answers to proportions without using an algorithm.

Lesson Objectives:  Students will be able to solve proportions.  Students will be able to recognize and solve problems involving proportions in real situations.

New York State Standards:  NYS learning standard 6.N.9 Solve proportions using equivalent fractions.  NYS learning standard 8.CN.6 Recognize and provide examples of the presence of mathematics in their daily lives.

Anticipatory Set:  Ask students these problems:  Zak drove 10 miles in 15 minutes. At this rate, how far can he drive in 40 minutes?  If 3 boxes of pasta cost $1.59, how much will 5 boxes cost?

Developmental Activity Overview:  Go over previous days homework.  Go over example 1 and the 3 different possible solutions.  Do example 2 on the board with the 3 different possible solutions shown.  

Assessment:  Ask students to solve this problem in two ways and use one method to check.  Find p:  (2/3)/(3/4) = (8/p).  Assign for homework 1-10 even under questions.  Ask students to think of questions they would like answered on review day.

Closure:  Summarize with the students the key points that were encountered such as how one can estimate the answers to proportion problems.

Day 10

Lesson Overview:  Review of Chapter Before Test

Remind students that they will have a test tomorrow (Day 11).  Go over any questions/problems that the students want answered.  Do as many problems on the board that will be similar to the one’s on the test.  Go over any quiz or homework questions that the students found difficult or confusing.  If time permits, let students go to the board and work on some review problems that were on the homework or quizzes.

Day 11   Unit Test  (100 Points)

1) What is 16 divided by (2/3)?

2) (3/5)/(5/3) = x/(9/25), find x.

3) (2/3)/(4/9)

4) (7/6)/(7/22)

5) (a/b)/(w/x)

6) Divide (x/6) by 3.

7) Divide (15/4) by (15/7).

8) Simplify:  -10/4

9) Simplify: -600/-200

10) Simplify:  -90/-40

11) Simplify: 12/-15

12)  Solve: (40/9)= (12/n)

13)  Solve:  (x/4) = (9/8)

14)  Solve: (7/x) = (2/6)

15)  According to the Means-Extremes Property, if (b/c) = (x/y) what else is true?

16)  To eliminate fractions in the equation (3/x)=(5/6), what can you multiply both sides by?

17) A) How many feet and inches are in 234 inches?

18) How does this (your answer to 17) relate to the Quotient-Remainder Formula?

BONUS: How many points show each question on this exam be worth if they are all worth the same number of points?

a) Why can’t we divide by zero?  If a student asked this I would respond in one of two ways: 1) I would say think about how division and multiplication are related, for example, 14 divided by 7 is 2 because 7 times 2 is 14.  If you had 14 divided by 0 is n, that would mean 0 times n is 14, but 0 times anything is 0 and therefore no number for n would work out.  2) I would say think about the dividing integers activity we did in class.  For example, 14 divided by 2 means that if you had 14 chips you could separate them into 7 groups of 2.  But if you had 14/0, how many groups of 0 chips could you separate 14 chips; it doesn’t matter how many groups of 0 you have because they would never add up to 14 since 0+0+0….=0.  So it doesn’t make sense to divide by zero, so we call it undefined.

b) If a student wants to solve the problem that way then I would simply say that it does not work out that way all the time.  Most of the time when you simply divide across the top and bottom you will get the wrong answer.  I would say you need to always multiply by the reciprocal when dividing.

c) If a student asked this I would respond by saying that you should just think about multiplying fractions. For any fraction (which is actually a form of division) a/b, a/b = (a/1) *(1/b), and a/1 =1 so its just a * 1/b.

d) A negative times a negative equals a positive because 1) If you say for example “I am not, not going to the game tomorrow” it means you actually are going to the game. Two “nots” cancel each other out just like two negatives do. 2) Looking at the distributive property a(b+c)=ab+ac,  if a negative times a negative was a negative, this distributive property would not hold true.  Just let a=-1, b=1, and c=-1.  You would get 0=-2, which is incorrect.
