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Math 30-1

Unit:  Permutations and Combinations

Topic: 

The Fundamental Counting Principle

Objective:
The students will apply the fundamental counting principle and factorial notation to various problems.

Example
In how many ways can the letters ABC be arranged?

Example

A toy manufacturer makes a wooden toy in three parts:


Part 1: the top part may be coloured red, white or blue. 


Part 2:  the middle part may be coloured orange or black


Part 3:  the bottom part may be yellow, green pink or purple

Determine how many different coloured toys can be produced.

Example
In how many ways can the letters ABCDEF be arranged?

Fundamental Counting Principle (FCP) 

Example

A new car is available in 3 models, 6 colours, 2 transmissions and 4 different option packages.  How many versions of the car can be created?


Example

A math quiz consists of eight multiple choice questions.  Each question has four choices A, B, C or D.  How many different sets of answers are possible?

Example 
In how many ways can 5 paintings be arranged on a wall?

Example 
In how many ways can the letters of the word BOLAGNY be arranged?  (and yes, I realize this is not how to spell the word “bologna” ()

Example

How many different routes are there to travel from Edmonton to Lethbridge through Red Deer and Calgary as shown on the map?

Example
Determine the number of paths from A to C in the diagram below.
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Example 
In how many ways can the letters ABCDEFGHIJKLMNOPQRSTUVWXYZ be arranged?

Note

Factorial notation
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Calculator . .. .

Example

Evaluate

a.  11!


b.  
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c.  
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d.  0!
Example

Write as a single factorial.

a.  27 x 26 x 25 x 24 x 23!


b. 
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Example
Write 
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 as a quotient of factorials.

Example
Simplify
a.  
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b.  
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Example
Solve
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Note

A permutation is an arrangement of all or part of a set of objects.   The order of arrangement is important.  If n objects are arranged r at a time, then there are 

 arrangements.

Example

Use the formula to evaluate 
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Example 
How may 4 letter arrangements can be made using the letters of the word

a.  FACTOR





b.  HYPERBOLA

Example

Caillou has 10 different trophies.  Her shelf can only hold 7 of them.  How many different ways can the trophies be arranged on the shelf?
Example

Mr. Math has 10 multiple choice questions on Permuations.  He can only put four of them on the test.  How many unique tests can Mr. Math make?

Example
Solve 
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Example
Solve 
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Textbook Page 524 #1-4, 6, 7, 22, 24

Math 30-1

Unit:  Permutations and Combinations

Topic: 

Permutations with Restrictions and Repetition
Objective:
The students will permutations to solve problems involving restrictions and  repetition 
Example

The telephone numbers allocated to subscribers in a rural area consist of one of the following:

· The digits 345 followed by any three further digits, or
· The digit 2 followed by one of the digits 1 to 5 followed by any three further digits
How many different telephone numbers are possible?
Example

In an African country, license plates consists of a letter other than I or O followed by 3 digits, the first of which cannot be zero, followed by any two letters which are not repeated.  How many different car license plates can be produced?

Example

If repetitions are allowed, how many 4 digit numbers are possible if

a.  there are no restrictions?


b.  the number can not contain 7?

c.  the number must contain at least one 7?
d.  the number is even?
Example

How many 4 digit numbers can be made using the digits 2, 5, 6, 7, 8 without repetition?

Example

How many even, four digit numbers can be made from the numerals 2, 3, 5, 8, and 9, if there are no repeated digits allowed?

Example

How many even, 4 digit numbers can be made from the digits 0, 2, 3, 5, 7, 8?

Example

How many 4 digit arrangements greater than 5000 can be made using the digits 0, 2, 5, 6, 8?  Assume repetition IS allowed.
Example

How many numbers greater than 7000 can be made using the digits 0, 5, 6, 7, 9?   Assume repetition is allowed to a maximum of 5 digits.

Example

Determine the number of distinguishable four letter arrangements that can be formed from the word ENGLISH if;

a.  There are no restrictions?  (always assume that letters of a word can NOT be repeated unless otherwise stated)
b.  The first letter must be E?
c. The arrangement must contain a G?
d.  The first and last letters must be vowels?
Example

In how many ways can all the letters of the word LOGARITHM be arranged if
a.  there are no restrictions?


b.  the first letter must be M?

c.  the first and last letters must be vowels?
d.  the first two letters must be LO in any order?

e.  the vowels must be together and the consonants must be together?

f.  the letters GAR must be together?

g.  the letters GAR must not all be together?
Example

How many arrangements are there of the letters of the word

a.  READ




b.  REED

Note

The number of permutations of n objects where there are a alike of one kind, b alike of another kind, c alike of a different kind and so on is 
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Example

Find the number of permutations of all the letters of the word

a.  ARRANGEMENTS


b.  MISSISSIPPI

Example

In how many ways can all the letters of the SUCCESS be arranged if

a. there are no restrictions


b.  the first two letters must be S
c. the S’s must be together

Example

A race at the Olympics has 8 runners.  In how many orders can their countries finish if there are 2 Canadian, 1 Russian, 1 German, 1 South African and 3 American athletes?

Example

Naval signals are made by arranging coloured flags in a vertical line and the flags are then read from top to bottom.  How many signals using 6 flags can be made if you have 3 red, 1 green and 2 blue flags?

Example
How many ways can you get from point A to B only travelling closer to your destination? Use Permutations with repetitions.
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Example

A town has 10 streets running from north to south and 8 avenues running from west to east.  A man wishes to drive from the extreme south-west intersection to the extreme north-east intersection, moving only north or east along one of the streets or avenues.  Find the number of routes he take.

Textbook Page 524 #5, 8 – 21, 25-27

Math 30-1

Unit:  Permutations and Combinations

Topic: 

Combinations
Objective:
The students will apply combinations to various problems. 




Note

· When objects are selected and arranged it means that the order is important. The arrangement is a permutation.
· A combination is a selection of a set of objects in which the order of selection is not important, since the objects will not be arranged.
Example
	a. A class of 30 students is going to elect a President, Vice President and Treasurer.  In how many ways can this be done?
	b. A class of 30 students is going to elect a committee of 3.  In how many ways can this be done?


Example

Five students take place in a cross-country race.

a.  Suppose the winner of the race gets $50, the runner up gets $25 and third place gets $10.  How many ways is there to award the prizes?

b.  In a different scenario, instead of a first, second and third place prize, three students get chosen to go to a running clinic for free.  How many ways can the 5 students be chosen?

c.  Which scenario is a permutation (where the order in which the recipients are chosen matter) and which is a combination (where the order in which the recipients are chosen do not matter)
Note

If n objects are selected r at a time and the order is not important, then there are 
[image: image19.wmf](

)

!

!!

nr

n

C

rnr

=

-


ways of selecting the objects.

Example

Lotto 6-49 is a ticket where, out of 49 numbers, you choose 6 and hope that your numbers get picked in the weekly draw. How many different tickets are possible?

Example

If a basketball league consists of 7 teams, how many total games must be scheduled so that each team plays every other team
a.  once




b.  three times

Example
Solve for x.

a.  
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b.  
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Example

At a meeting, every person shakes hands with every other for a total of 300 handshakes.  How many people were at the meeting?

Example

A pizza joint has 9 different choices of toppings available.  

· How many different 2-topping pizzas can be made?

·  How many different 3-topping pizzas can be made?
Example

How many rectangles can be made from eight horizontal lines and three vertical lines?

Example

A basketball coach has five guards and seven forwards on his team.  

·  In how many different ways can he select a starting team of two guards and three forwards?

·  How many different starting teams are there if the star player, who plays guard, must be included?

·  How many different starting teams are there if Bob and Joe, who are both guards, cannot be on the floor together?

Example

A committee of 5 people is going to be selected from a group which contains 8 men and 7 women.  How many committees are possible with . . .
a.  no restrictions?



b.   exactly 3 women?
c.  no men?




d.  at least 3 women?
e.  at least 1 man?



f.  at most 1 man?
Decks of Cards

·  52 cards in a deck

· 4 suits – hearts (red), diamonds (red), spades (black), clubs (black)

· In each suit there are 3 different face cards (jacks, queens and kings)

· There are 13 cards in each suit.
Example

Using a standard deck of 52 cards, how many different five card hands are 
possible with

a.   no restrictions?




b.   all hearts?
c.   all the same suit?




d.   4 queens?
e.  exactly 2 kings?




f.   at least 2 kings?

g.  at most 1 ace?

Textbook Page 534 #1 - 20

Math 30-1

Unit:  Permutations and Combinations

Topic: 

Binomial Theorem 

Objective:
The students will use the binomial theorem to expand binomials.

Note

The binomial theorem provides us with a procedure for expanding binomials

Example

Expand
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	# of terms
	Exponent on Binomial
	Coefficients of Binomial Expanded Using Combination Notation 
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Binomial Expansion – Where Pascal’s Triangle Comes From

Note

In the expansion of any binomial 
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· The coefficients of the terms are 
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· The first term contains 
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 and each subsequent term has powers of a that decrease by one and powers of b that increase by 1 until the last term is 
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· The sum of the exponents on a and b is always n
· There are 
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Example

Write the first three terms in the expansion of
a.  
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b.  
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Example

Expand 
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Note

In the expansion of 
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Example

Find the 8th term in the expansion of  
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Example

Find the middle term in the expansion of  
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Example

Find the last term in the expansion of  
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Example

Find the term containing 
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Example

Find the term containing 
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Example

One term in the expansion of   
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Example

Find the constant term in the expansion of
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Example

Find the term independent of x in the expansion of
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