Period 2 Finite

The fast food chain, Kennedy’s Pizza, is running a competition.  You obtain a card which has 12 circles covered up and you can scratch off up to four circles.  You win if 3 or more Leprechauns are revealed but lose if 2 or more Centurions are revealed.  If you win you can then scratch off one of the three prize squares to show what you have won.
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One of the cards is shown here with all the circles and all the squares revealed.  Kennedy’s Pizza want the game to be both fun to play and relatively easy to win.  Here we find out your chance of winning if the Leprechauns and Centurions are always in the ratio 2:1.
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1)  If all the circles are now covered up, on your first choice what is the probability of revealing:

a. A Leprechaun



b.  A Centurion

2) What is the probability of revealing (a) a Leprechaun   (b) a Centurion on your second turn, if you revealed a Leprechaun on your first turn.

3) Draw a tree diagram that shows all the possible outcomes for scratching off 4 of the circles.  On the diagram make sure you label the probability of each branch of the tree.

4) Show the probability of each possible way a person might win the game.  For example one might win by getting a Leprechaun, a Leprechaun, a Centurion, then a Leprechaun.

5) Find the probability of winning.

6) If the prizes are worth $100, $50 and $25, what should a person pay to play this game for it to be a fair game?

7) Repeat steps 1 through 6 if there are:

a.  9 Leprechauns and 3 Centurions

b.  6 Leprechauns and 6 Centurions

Please answer each question in complete sentences with clear explanations of how you obtained each answer.  Your report should be typed and presented neatly and clearly.  This assignment is worth ___________ points and will be due on __________________.

Keno Pick 10

Background:
To play Keno, think of bingo mixed with the lottery.  The idea is that you pick a set number of numbers in the beginning, for example if you are playing pick 10, you would pick out 10 numbers.  The numbers are chosen from 1-80.  Then the house will pick 20 numbers (normally by picking numbered balls from a spinning basket, again the numbers are chosen from 1-80).  Then depending on how many of your numbers match the houses numbers you win money.  Here is your pay out table which depends on how much you paid to begin with:

	
	$2 pays
	$5 pays
	$10 pays

	6
	46.00
	115.00
	230.00

	7
	300.00
	750.00
	1,500.00

	8
	2,000.00
	5,000.00
	10,000.00

	9
	10,000.00
	25,000.00
	50,000.00

	10
	80,000.00
	200,000.00
	200,000.00


Your job:  Please type your project.  Include an explanation of how you solved each part, this should be done in complete sentences!

1) What is the probability that none of your numbers are picked by the house?

2) Calculate the probability of getting each of the possible number picks shown above.

3) Calculate the expected value for each amount of money a player might play.

Please answer each question in complete sentences with clear explanations of how you obtained each answer.  Your report should be typed and presented neatly and clearly.  This assignment is worth ___________ points and will be due on __________________.

Choose either the Pizza Project or Keno Pick 10.

You will submit your report to turnitin.com, class ID: 8586434, password:  infinity

You will receive a digital receipt containing a paper ID both on screen and in e-mail for every successful submission. Write down this paper ID on your hardcopy above your name.  If you do not receive a digital receipt for a submission, the submission was not successful and you will need to resubmit.

Remember the IRISH way! I stands for Integrity.  You may discuss this project orally with your classmates, but all written/typed work must be entirely your own.  You may NOT share by saying I will type # 1-3 and you will type #4-7, then we will put them together.  Plagiarism/copying in part or whole will result in a zero on this assignment and as a referral to your assistant principal (which goes into your permanent record) as well as other consequences for all parties involved.

The investigation will be due on Tuesday, 10/14.  Even if you are absent, make sure it gets turned in by 7:50 am to turnitin.com and a hardcopy to me by the beginning of period 2!
Finite ch 4 notes

4.1 notes:  Systems of linear equations in 2 variables hwk:  p185#5,7,9,13,19,23,35,63,65 (on graph paper)

Linear system:

ax+by=h

cx+dy=k

a, b, c, d(
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 is a solution if each equation is satisfied by the pair.

Some ways to solve:

1. Graph

2. Substitution

3. Elimination

Three types of solutions

1. (-5,12)  one solution:  consistent, independent

2. –5=12:  no solution:  inconsistent

3. –5=-5, 0=0:  infinitely many solutions (identity):  consistent, dependent

Ex 1  Klara’s piggy bank has only quarters and nickels in it.  There are 4 more nickels than quarters.  How many more quarters and nickels are there if the coins are worth $2.30?  Solve using graph, substitution, and elimination.

Define the variable(s): 

Write the equations: 

Graphing method: 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


The graphical solution is the point of intersection=(

,

).  

There are ______quarters and ______ nickels.  This is one solution:  consistent, independent.
Substitution method:

Solve one equation in terms of x or y and substitute into other equation.

(
,
) means there are ________quarters and ________ nickels.  This is one solution:  consistent, independent.

Elimination method:

Get either the coefficient of x (or y) on both equations to be the same, but opposite in sign, then add up two equations to eliminate one of the variables.

(
,
) means there are ________quarters and ________ nickels.  This is one solution:  consistent, independent.

Notice that all 3 methods should give us the same answer.  However, with the graphical method, we may have to eyeball the point of intersection, which makes it the least accurate of the 3 methods.  So, unless the problem specifies, choose substitution or elimination, which will gave us the exact solution, without having to estimate.

Ex 2 Solve:

(1)  -x-3y=2

(2)  2x+6y=-4

Since this is always true, this is the identity:  infinitely many solutions, consistent, dependent.  Graphically, this is the case of the same line on top of each other.

Ex 3 Solve:

2x+6y=-3

-2x-6y=-4

When we add the 2 equations together:  0=-7.  This is not possible!

This is no solution, inconsistent.  Graphically, these 2 are parallel lines which never intersect.

4.2 notes:  Systems of linear equations and augmented matrices hwk:  p196#1,7,11,39,

43- 63 every other odd

matrix A=
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 has 6 elements, 2 rows, and 3 columns.

Order of a matrix=its dimensions:  row by column:  2 by 3

Position given by subscript:  a12=2
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 has ones in its principle diagonal.

Turning equations into a matrix:

2x-3y=-5

x+2y=-3  becomes
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 is called the coefficient matrix,
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 is called the constant matrix, and
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 is called the augmented matrix.

Operations that produce equivalent systems:

1. Two equations are interchanged.

2. An equation is multiplied by a nonzero constant.

3. A constant multiple of one equation is added to another equation.

Ex 1  Solve:

3x1+4x2=1

x1-2x2=7

Write as a matrix:  
[image: image10.wmf].  We are trying to get it to look like 
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(x1,x2)=(3,-2) one solution, consistent, independent

Possible final forms
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 one solution, consistent, independent.  Graph is 2 lines that intersect once.
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 infinitely many solutions, consistent, dependent.  Graph is the same line.
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 no solution, inconsistent.  Graph is 2 parallel lines that never intersect.

4.3:  Gauss-Jordan Elimination hwk:  p207#33,37,41,45,57,66,67,69

Reduced matrix (aka redueced row-echelon form):

1. Each row consisting entirely of zeros is below any row having at least one nonzero element.

2. The leftmost nonzero element is 1.

3. All other elements in the column containing the leftmost 1 of a given row are zeros.

4. The leftmost 1 in any row is to the right of the leftmost 1 in the row above.

Ex1  Which of the following matrix is not reduced?  Why?
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Gauss-Jordan Elimination Procedure

Step1.  Choose the leftmost nonzero column and use appropriate row operations to get a 1 at the top.

Step 2.  Use multiples of the row containing the 1 from step 1 to get zeros in all the remaining places in the column containing this 1.

Step 3.  Repeat step 1 with next column.

Step 4.  Repeat step 2 using new column.

Step 5.  Repeat until entire matrix is in reduced form.

Examples 2 and 3 are for you to read on your own.  We will do page 209 #65 as a class.

Ex2  Solve:  

3x1+x2-2x3=2

x1-2x2+x3=3

2x1-x2-3x3=3
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, one solution, consistent, independent  

We can check our solution on the graphing calculator by typing in the original augmented matrix as a 3 by 4 matrix into matrix A.  Back to the main screen.  2nd X-1, which is MATRIX, MATH B:  rref(A).

Directions for TI-83 only:  MATRIX, MATH B:  rref(A).

Be sure you know how to reduce a matrix by hand, because you will be expected to do so on the non-graphing calculator section of the quiz.

Ex3  Solve:

3x1+6x2-9x3=15

2x1+4x2-6x3=10

-2x1-3x2+4x3=-6
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Reduced matrix is 
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.  How do we read this?  Throw away the all zero row.  We are left with 2 equations:

x1+x3=-3

x2-2x3=4

Choose a variable to be a number t:  x3=t, then

x1+t=-3

x2-2t=4, so

x1=-t-3

x2=2t+4

This system has infinitely many solutions, consistent, dependent:  (x1,x2,x3)=(-t-3,2t+4,t).  So if we know t, then we have a specific solution.

Finite Math review 4.1-4.3  (do on your own graph paper, NO graphing calculator!)
1) A chemical manufacturer wants to lease a fleet of 24 railroad cars with a combined carrying capacity of 520,000 gallons.  Tank cars with 3 different carrying capacities are available:  8,000 gallons, 16,000 gallons, and 24,000 gallons.  How many of each type of tank car should be leased? 

Set up a system of linear equations (inequalities) and solve using Gauss-Jordan elimination.  Indicate any of the following that apply:  one solution, ∞ solutions, no solution, consistent, inconsistent, dependent, independent.

 (Don’t forget to define your variables, translate to matrices, and answer the question in a complete sentence.)

2) Solve using graphing:

3x – y = 7

2x + 3y = 1

3) Solve using substitution:

   
2x – 3y = -8


5x + 3y = 1

4) Solve using elimination:

2x + 4y = -8

x + 2y = 4

5) Solve using augmented matrices: 

a.    
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b.   
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6) Solve using Gauss- Jordan elimination:
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7)   Only one of the following augmented matrices of a linear system is in reduced form.  Indicate by circling the letter which one.

a. 
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b. 
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c. 
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d. 
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8)  Solve the linear system corresponding to the following matrix: (Use x, y, z to show answers)

a) 
[image: image28.wmf]
b) 
[image: image29.wmf]

 

4.4:  Matrices:  basic operations hwk:  p220#1,3,7,12,19,25,27,31,39,53,57,63

Add and subtract matrices with matching elements:  only works when dimensions are the same.

Ex 1 
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 EMBED Equation.3  [image: image31.wmf]ú
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Ex 2 
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Matrices are commutative and associative under addition, but NOT under subtraction nor multiplication nor division!

Commutative:  A+B=B+A

Associative:  (A+B)+C=A+(B+C)

Zero matrix has all zero elements in it.

When we multiply a scalar k by matrix M, we distribute k to every element of M.

Ex 3
 
[image: image33.wmf]
When we multiply matrices, we must first check that the column number of the first matrix matches with the row number of the second matrix.  When match, continue.  When mismatch, not defined!

Ex 4
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  The dimensions are 2x2 and 2x1.  Since the column # of the first matrix matches the row # of the second matrix, the order of the product matrix must be 2x1.  We can proceed to multiply:
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.  Check that the dimension of the answer is 2x1:  yes.

Ex 5        
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.  Find AB and BA.  What do you notice?

4.5 Inverse of a square matrix hwk:  p234#3,11,15,23,35,39,47,57,65,71

If IM=MI=M and I and M are matrices, then I is the identity matrix.  The identity matrix is always a square matrix with only 1’s in its principle diagonal and zeros everywhere else.
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Ex 1  Multiply 
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The product is still
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.  When we multiply a matrix by an identity, we get the same matrix back!

Inverse of a square matrix:  Let M be a square matrix of order n and I be the identity matrix of order n.  If there exists a matrix M-1 st M-1 M=I=MM-1, then M-1 is called the multiplicative inverse of M.

Ex 2  Find the inverse of M= 
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We want to find M-1 st (such that) 
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So 2a+3c=1   (1)     2b+3d=0   (3)

     1a+2c=0   (2)     1b+2d=1   (4)

Add –2(equation 2) to equation 1:  -c=1(c=-1

Plug c=-1 into equation 1:  2a+3(-1)=1(a=2

Add –2(equation 4) to equation 3:  -d=-2(d=2

Plug d=2 into equation 3:  2b+3(2)=0(b=-3

Therefore, M-1 = 
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Ex 3 Find the inverse of M=
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Rewrite as 
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Goal:  
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Then M-1 = 
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Ex 2 can also be done using this method.

Rewrite as 
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Goal:  
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Then, M-1 = 
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Ex 4  Check the results of ex 2 on graphing calc.

Be sure you know how to find the inverse of a matrix by hand, because you will be expected to do so on the non-graphing calculator section of the test.

Here is yet another method for finding the inverse of a 2x2 matrix.  This method only works for the 2x2.  All the previous methods will work for any square matrices.

A=
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A-1 = 
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If det=0, then inverse dne!  Why?

Ex 5  Find the inverse of A=
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Det A=

Ex 6  Find the inverse of A=
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Det A=

A-1 =

Cryptography:

To encode a message, pick a square key and multiply it to the message.

Ex 7 I pick A=
[image: image56.wmf]ú
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 as the key.  Let’s say my message is “do your hwk.”  

Let A=1, B=2, C=3,…,X=24, Y=25, Z=26, space=0.  

So “do your hwk” is 4-15-0-25-15-21-18-0-8-23-11-0.

Write this string of number as a matrix with the same # of row as your key.

Message=
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.  Use 0 as filler.

To encode this message so no one can read it unless they have the key:  

multiply key to message:  
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How do we decode a message?

Since A[message]=[code],

then A-1 A[message]=A-1 [code],

so I[message]=A-1 [code],

therefore [message]=A-1 [code].

Ex 8 Decode:  35-9-112-32-100-25-35-9-84-24-129-38-35-10-56-14 given that key=
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[message]=A-1 [code]= 
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The message is:  8-1-16-16-25-0-8-1-12-12-15-23-5-5-14-0: 

Matrix equations and systems of linear equations:  

_______4.6 and Rev p254#1,2,4c,19-27,43,46-49,52 

_______Group quiz

_______Correct group quiz thru ch 4

_______Individual test thru ch 4

Solve using an inverse matrix:

AX=B

A-1AX=A-1B     Be careful!  Order matters since mult is NOT comm:  A-1B(BA-1. 

IX=A-1B

X=A-1B

Ex 1 Solve using an inverse matrix:

x1-x2+x3=1

    2x2-x3=1

2x1+3x2=1

AX=B ( 
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To solve, multiply A-1 to both sides:  X=A-1B.

To get A-1 normally, we would turn 
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Since we already found A-1 in example 3 from the last section’s notes, we’ll just multiply it to B to get X:

X=A-1B=
[image: image68.wmf].  (x1,x2,x3)=(5,-3,-7).  This is one solution, consistent, independent.
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