Neil Hanson

Monday, April 23, 2007

Grade:


High School Math A

Materials:


Sheet of paper


Calculator

Lesson Overview:


Students will learn the multiplication rule by drawing tree diagrams modeling the number of choices of outfits they have each day. Also, students will find the number of distinct 7 digit phone numbers.

Lesson Objectives:


Students will calculate the number of distinct 7 digit phone numbers using the multiplication rule


Students will understand the need for the number of digits by relating the number calculated to the number of people around them

New York Standards:

4.4.A

Anticipatory Set:


Ask the students why they think that there are 7 digits in your phone number. If the students cannot answer this ask why there are not just 2 numbers in your phone number. The answer should be obvious now that there would not be enough phone numbers for everybody, so the 7 digits provide enough phone numbers for everybody. Don’t worry about area codes, but if they bring that up, great. Even if the students do get the right answer for the 2 digit phone number still explain the reasoning for this in that for each digit in the “first” place, there are 10 digits possible using this first digit, so this is why there are 100 choices for a two digit phone number.
Developmental Activity:


Ask the students about how they decide what to wear each day. Have them give you examples of the different articles of clothing that they must decide on wearing. If they give too many, stick to the essentials. For instance, don’t go farther than deciding on a shirt, pants, socks, shoes, but limit the garments to five. Don’t ask or have the students bring up underwear. Ask the student then how many of each article they have, but again limit the number to 1-7, just for variety in answers. Have the students start with deciding on a shirt, and have them do this on a sheet of paper by listing the shirts they own under each other on a blank sheet of paper. Then ask them to list the choices of pants they could wear with each shirt they have, and how they would pictorially illustrate this. If they can do this by themselves great, but if they need help, draw the branches off of each shirt for them, with branches consisting of each individual pair of pants. Make a comparison now between the 2 digit phone number of problem now by interpreting the first shirt they listed as the number 0, and the branches consisting of the pants as the different digits possible of pairing up with 0 in the second digit of the phone number, although the answers may be different combinatorially. Thus, at this point ask the student to tell you the total number of combinations of shirts and shorts that are possible. Reiterate to the student that in this simple instance we can just multiply the number of shirts by the number of pants, but illustrate the reason for this explicitly by stating and showing that for each shirt we have, we have ? choices of pants, so that this is why we can multiply the total number of shirts by the total number of pants. Move on to the next article of clothing in the diagram, asking for the total number of combinations possible at each iteration, while again reinforcing the idea behind the derivation of the number of combinations possible. When at the last article of clothing, have the student count the total number of branches of the last article of clothing, and then have the student multiply the number of shirts times the number of pants, etc… Then note that the answers are equal. Then make it clear to the student that what we have constructed is called a tree diagram, and that it is useful in explaining the reason behind the multiplication rule. Now have the students consider the problem of why there are 7 digits in your phone number. Ask the student to consider how many distinct 7 digit numbers there are. Let the student know that they may need to use a tree diagram to jog their memory, but that they should not need to do the whole thing. Help the student if needed by telling them to remember that deciding how many there are is equivalent to the problem of solving for the number of different outfits that you have, and that the problem can be viewed as a process consisting in this case of 7 steps, so that there are going to be 7 numbers in the multiplication to find the answer. 
Closure:


Again reiterate to the students that the multiplication rule is a method of solving for the number of distinct combinations that are possible for making a set of choices in succession, or the total possibilities for a sequence of events. Make sure it is clear that there must be a finite number of possibilities at each step in the process in order for there to be a definite answer. Also make sure that you reiterate that if there are restrictions at each step given prior circumstances that the multiplication rule does not work. Have the students understand this by going back to the clothes problem, and ask the students if they would ever wear a navy blue shirt with dark blue pants. The answer is probably no, although I’m definitely not a fashion novice at that, so that the students will realize that making the choice of the navy blue shirt will “cut-out” part of their tree diagram. Have the students illustrate this in their tree diagram by cutting-out an outfit that they would not wear. 

Assessment:


Have the students answer the following statement.

Given a choice of {2,7,4} numbers respectively in a process of 3 steps, can we find the total number of possibilities of choices? (Answer: yes). If so, what is the answer, both procedurally and as one number. (answer: 56).
The answer I gave represents the number of ------ choices possible.

Finally ask the students to list an example of when the mulitiplication rule can be applied, and one in which the multiplication rule cannot be applied, and why for each

(If Time)

Why are combination locks useful? (answer (plausible): there are 3 steps and 49 numbers at each step, so 49*3 possibilities, waste of time for criminal to try and break into such a lock b/c it’s probably not locking up anything incredibly valuable, and it would take too long to reap the rewards of such crime. 

Involving area codes in a phone number, and considering that in 2006 that the total world population stood at about 6,525,170,264 according to the world factbook, why are there 10 digits in a phone number including area codes?
