[image: ]Math 4 Honors
Lesson 5-3:  
[image: ]















[image: ]












[image: ]





[image: ]











[image: ]




[image: ]







[image: ]

[image: ]





















Lesson 5-3 Homework
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		***You will receive an additional hand-out for this.
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Order and Repetition Revisited In this lesson. you have solved problems that involve counting
the number of possible choices from a collection. For example, you have counted the number of
possible choices of two ice cream flavors from a collection of ice cream flavors, the number of
possible choices of ranked officers from a collection of club members, the number of possible subsets
of elements from a set, and the number of possible choices of computer passwords of license plate
‘numbers from a collection of digits and letters. It is often useful to analyze such problems in terms of
order and repetition. Order may matter or not. Similarly, repetitions may be allowed or not.

Not all problems can be analyzed simply by order and repetition. For those that can, you can
represent them in the cells of the table from Investigation 2 Problem 3, reproduced below.

Analyzing Counting Situations

@ Consider a counting sitation in which repetition is allowed and order matters.

a. Give an example of such a situation from Investigation 1. Does this situation directly
involve permutations, combinations, or neither?

b. Determine a general formula for counting the number of ways of choosing  objects from
n objects when order matters and repetitions are allowed. Enter this formula into the
appropriate cell of the Analyzing Counting Situations table

@® Reread the newspaper article “Take Note: Counting Their Chickens™ on page 562. The counting
‘problem discussed in the article s to determine the number of different three-side-dish choices that
can be made from 16 side-dish choices. Are the three-side-dish choices examples of permutations,
combinations, or neither? Enter “side-dish choices™ into the cell of the Analyzing Counting
Situations table that corresponds to this problem. (To solve this problem, see Extensions Task 26.)
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.’Check Your Understanding

Consider the following counting situations.

a. Four of the 11 members of a championship
‘gymnastics team will be chosen at random to
stand in a row on stage during an awards
ceremony. Assuming it is more prestigious to
stand closer to the podium, how many different
arrangements of gymnasts on stage are possible?

b. A particular bicycle lock has four number dials.
Each dial consists of digits from 0t 9.

i. How many different lock combinations are
possible?

ii. Are these lock combinations actually
“combinations” in the mathematical sense
of the word? Explain.
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@ A researcher distributes a questionnaire to 80 participants. To gain additional insight into
participant responses, she also interviews 14 randomly selected participants.

a. How many different ways could she pick 14 participants to interview?
b. A stack of 500 sheets of paper is about 5 cm high. If she were to write the names of  single
selection of the 14 interview participants on a sheet of paper, how high would the stack of

papers containing all possible selections stand? How does your answer compare to the
average distance from Earth to the Sun, roughly 150 billion meters?
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Customer:
Pizza Chef:

Customer:

Pizza Chef:

Pizza Chef:

4-Year-0ld Boy:

Customer:

4-Year-0ld Boy:

Customer:
01d Man:

So what's this deal?
Two pizzas.

[Looking towards a four-year-old boy.]
‘Two pizzas. Write that down.

And on the two pizzas choose any
toppings —up to five [from the list of
11 toppings].

Doyou...

have to pick the same toppings on
each pizza? No!

‘Then the possibilities are endess.

What do you mean? Five plus five are
ten.

Actually, there are 1,048,576
possibilities

‘Ten was just a ballpark figure.
You got that right.
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@ Suhayla is making an MP3 playtist for Jahanna. She has narrowed the possible songs down to 30
and wants to make a mix with exactly 20 songs.

a. If she carefully chooses the order of the songs, how many possible mixes could she make
for him?

b. The total surface area of Earth is nearly 150 million square kilometers. Though sand grains
vary considerably in size. a reasonable approximation for the average volume of a grain of
sand is 10-12 m3. If Suhayla had one grain of sand for each possible playlist, spread out over
the land surface area of Earth, how deep would the sand be?

@ Examine the following portion of a television commercial.
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a. Do you think the customer’s “ballpark figure” is too low? Explain your reasoning.

b. Suppose you order just one pizza and you must choose exactly 5 different toppings from
11 choices. How many different pizzas are possible?
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@) Find a counting problem in your daily life or in
a newspaper whose solution involves
combinations or permutations. Describe the
problem and explain how it can be solved.
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In the previous investigation, you explored how permutations and combinations could be used to help
solve counting problems that did not involve repetitions. In this investigation, you will first compare
and apply permutations and combinations. Then you will study two new types of counting

problems —those that involve order and repetition, but not directly combinations or permutations. As
you work on the problems of this investigation, look for answers to the following questions

What are similarities and differences between permutations and combinations?

How must the formulas for permutations and combinations be adjusted
if repetitions are allowed? Why does this make sense?

A common notation for the number of different permutations of k objects taken from 1 objects is

P(n, k). Similarly, a common notation for the number of different combinations of k abjects chosen
from n objects is C(n, k). We sometimes read C(n., &) as “n choose k.” because C(n, k) is the number of
ways of choosing & objects from 1 objects (when order does not matter and repetition is not allowed).

@ A general formula for the number of permutations, from Investigation 2 Problem 8. is
POLR) = b
A general formula for the number of combinations, from Investigation 2 Problem 12. is
__
0= G-

a. What restrictions must be placed on n and k for these formulas to make sense?
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b. Compute P(9, 2) and C(9, 2) using each of the methods below. Compare methods and answers.
i.. Compute using the formulas given on page 569. Wite the fractions in simplest form.

Compute using technology that has permutation and combination features. (The notation
used by your technology may be slightly different than that used here.)

c. Wite a formula for C(n, k) using P(n. %)
@ 1tis often helpful, both for using and remembering a formula, to have a verbal description of
the formula.
a. Below is a description by a student at Colonial High School of how to compute P(r., &).
Start with nand carry out a factorial-type computation using exactly k factors.
i.. Explain how this description fits the formula in Problem 1.

ii. Explain how this description fits the counting situation in the French Club officers
context in Investigation 2.

b. Below is a description by another student at Colonial High School of how to compute C(n, §).

Start with nand carry out a factorial-type computation using exactly k factors.
But then you have counted too many, so divide by K.

i. Explain how this description fits the formula in Problem 1.

ii. Explain how this description fits the counting situation in the Executive Commitiee
context in Investigation 2.
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@ Solve each of the following counting problems. In each case, state whether the problem involves
combinations, permutations, or neither.

a. How many different 13-card hands can be made from a deck of 52 cards?
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b. Seven people are running for three unranked positions on the school board. In how many
different ways can these three positions be filled?

c. How many different ways are there for a win, place, and show (first, second, and third,
respectively) positions in a horse race with 7 horses?
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d. Information is stored in computers as strings of Os and s, because 0 and 1 can be interpreted
as “off” and “on” settings for switches inside the computer. 0 and 1 are called binary digits
or bits. A binary string is a sequence of bits. A byte is an 8-bit binary string.

i. How many different bytes ae possible?

i. How many $-bit strings contain exactly 2 zeroes?
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@ A setis any well-defined collection of objects. A set A is a subset of a set B if every element of
set A is an element of set B. For example, if B = {12, 3}, then the subsets of B are
@.{13.42}. {31.41. 2. {1.3}.{2.3}.{1.2.3}.
(The symbol @ denotes the empty set—the set with o elements. The empty set is a subset of
every set)
How many different subsets of 5 elements can be constructed from a set containing 12 elements?




