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Chapter 4 notes
Rational Numbers











This packet belongs to __________________________________________



FACTORS AND DIVISIBILITY	

Divisibility rules

2 ___________________________		7 ___________________________

3 ___________________________		8 ___________________________

4 ___________________________		9 ___________________________

5 ___________________________	          10 ___________________________

6 ___________________________	          11 ___________________________

Examples 












Find the factors of each number.                           Prime factorize each number.

         63                            15x2 			              72                       144a3b2








Find the greatest common factor of the given numbers.

                3 and 15                      12 and 18                      96 and 144              12a2b3 and 16a4b2     







1. Use the divisibility rules to complete the table.  Write yes or no.
	

	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
91

	
	
	
	
	
	
	
	
	
	

	
3,150

	
	
	
	
	
	
	
	
	
	



2. Find all the factors of each number.  Write as many as will fill the box 
	                12




	                   60
	                 36

	                24x3






	                  32a2b4
	                96m4n3



3. Prime factorize completely. 
	                12c3







	                   300ab2
	                 250x2y3z4



4. Find the greatest common factor of the following terms
	                3,  5





	                  8, 10
	                 a4, a2

	              12c3, 4c2







	            18a2c3,  16a3b2
	         a3b7c3,  x3y7c3
	


Equivalent Rational Numbers

Properties of equivalent rational numbers for all whole numbers 

a, b & c where  (b  0, c  0)



	                         



Example: Write as an equivalent fraction with a denominator of 12.




1.	  			2.				3.	



A fraction is in lowest terms when the greatest common factor (GCF) or the numerator and the denominator is ____.   Reduce each rational number to lowest terms.





4.	  			5.				6.		






Change from an improper fraction to a mixed number or vise versa.






7.	  		8.			9.			9.	





Least Common Denominator

The least common denominator (LCD) of two or more fractions is the least common multiple (LCM) or their denominators.


Method 1: Listing multiples.





    and   						      and   	




Method 2: Multiplying the highest powers from each denominator’s prime factorization.





    and   						      and   	




Method 3: Slide





    and   						      and   	



Write the fractions as equivalent fractions with the least common denominator.







1.	 				2.	 ,









3.	 				4.	 ,


Adding & Subtracting Rational Numbers with Like Denominators

For all numbers a,b and c (c  0)



			

Add or subtract.  Express your answer in simplest form.




1.				       2.			       3.	









4.		       5.			       6.	












7.			               8.    	                  9.   






Terminating and Repeating Decimals


All fractions can be represented as decimals.  Some decimals terminate and others repeat.  

Steps to change a fraction to a decimal
1. Determine if it is terminating or repeating.

**The decimal representation for a fraction in lowest terms will terminate if the prime factorization of its denominator contains only 2’s and/or 5’s.**


Which of the following rational numbers’ are in lowest terms and the prime factorization of their denominators contain only 2’s and/or 5’s?








a)                        b)                        c)                          d)                       e)   









f)                          g)                         h)                         i)                          j)   



2. If its terminating, multiply by the correct number of 2’s or 5’s to make the denominator into a power of 10.  If its repeating, long divide until you see a pattern. 







a)                        b)                        c)                          d)                       e)   









f)                          g)                         h)                         i)                          j)   









**Changing a terminating decimal to a fraction.

Write it as it sounds using place value, then reduce.

1)   3.35				2)   -6.48				3)  .0025




**Changing a repeating decimal into a fraction
You already know how to write a terminating decimal as a fraction.  Changing a repeating decimal into a fraction only takes a few more steps.  To change a repeating decimal into a fraction, first you have to understand some fractional patterns.  

 =					 =					 =			
=					 =					 =	
=					 =					 =	
=					 =					 =	
=					 =					 =	
=					 =				 =		
=					 =				 =	
=					 =	 				
=					 =					

Change each of these repeating decimals into a fraction.  Simplify.





1)			2)   			 3) 	   	         4)       









5)			6)   			      7) 	      	         






Multiplying Rational Numbers

Rules for multiplying rational numbers.

For all numbers a,b,c & d (a,b,c & d  0)




				


Multiply.  Express your answer as a rational number in the form  where b  0.




1.						2.				








3.					4.			





	


5.				







Dividing Rational Numbers

Rule for dividing rational numbers.

For all numbers a,b,c & d (a,b,c & d  0)


	

To divide by a fraction, multiply by its reciprocal.  Any two numbers are reciprocals if their products equal one.

Name the reciprocal of each…





a.			        b.			        c.			   d.	  

Divide, express your answer as a rational number in the form  where b  0.




1.				2.				3.  	










4.						5.	
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Permutations and Combinations         
In each story, determine a) if the order does/does not matter and b) if it’s an example of a permutation/combination.  c) Identify n and r.   

1.  Story A: Four freshmen are chosen from eighteen to be a member of the leadership board.
Circle: Order Matters / Order Doesn’t Matter
Circle: Permutation / Combination
n = _____  ;  r = _____  

      Story B: Four freshmen are chosen from eighteen to be the Class President, Vice President, Secretary, and Treasurer.
Circle: Order Matters / Order Doesn’t Matter
Circle: Permutation / Combination
n = _____  ;  r = _____  

2.  Story A: Choose five students in a class of twenty to sit in a specific seat.
Circle: Order Matters / Order Doesn’t Matter
Circle: Permutation / Combination
n = _____  ;  r = _____  


      Story B: Choose five students in a class of twenty to form a group.
Circle: Order Matters / Order Doesn’t Matter
Circle: Permutation / Combination
n = _____  ;  r = _____ 


3.  Story A: Choose six songs out of twenty to make a specific playlist for your party.
Circle: Order Matters / Order Doesn’t Matter
Circle: Permutation / Combination
n = _____  ;  r = _____  


      Story B: Choose six songs out of twenty to download.
Circle: Order Matters / Order Doesn’t Matter
Circle: Permutation / Combination
n = _____  ;  r = _____ 
                  Formula for permutations                               Formula for combinations

               				

Solve these using permutations or combinations

4.   How many 4-letter words can you make from the letters in the word DECAGON?






5.   How many ways are there to select three coins from a box containing a penny, a nickel, a  
      dime, a quarter and a half dollar?






6.   A general manager of a fast-food chain must select 6 restaurants from 11 for a promotional  
      program.  How many different possible ways can this be done?






7.   The state narcotics bureau must form a 5-member investigative team.  It has 25 agents to  
      choose from.  How many different possible teams can be formed?






8.   How many committees of 5 people can be formed from 22 people?






9.  The call letters of a radio station must have 4 letters.  The first letter must be a K or a W.  How  
      many different station call letters can be made if each letter can be used only once?




Solve using permutations or combinations.  Use a separate sheet of paper to show your work.



1. A group of seven students working on a project needs to choose two from their group to present the group’s report to the class.  How many ways can they choose the 2 students?


2. How many four symbol computer passwords are possible if each password must start and end with a letter, the letter cannot be the same & the two middle symbols must be numbers?


3. Carla wants to take 6 different classes next year. Assuming that each class is offered each period and there are 12 classes to choose from, how many different schedules could she have?


4. A club has nine members.  In how many different ways can a president, vice president, treasurer and secretary be chosen from the members of the club?


5. The girls’ volleyball team has 13 players.  If the coach chooses 6 girls to play at a time, how many different teams can be formed?


6. Janell is having a group of friends over for dinner and is setting name cards on the table to tell each friend where to sit.  She has invited 7 of her friends over for dinner.  How many different seating arrangements are there for Janell and her friends?


7. A website designer is designing the homepage of the new Avon Lake City Schools web page.  He has to put the pictures of all 7 schools in Avon Lake on the homepage.  How many different ways can he arrange the schools’ pictures on the homepage?


8. Nine mountain bikers are on a biking trip.  In how many ways can they follow each other?


9. In how many different ways can Bridgette, Michael, Tommy and Sandy wait in line at the school cafeteria?  What is the probability that they line up in alphabetical order?


10.  A new security measure makes you create a 14-symbol password that must be a combination of symbols.  There are very specific criteria you must use to create the password.  There must be exactly 3 uppercase letters, 9 lowercase letters and 2 numbers.  A student known for not liking Mr. Herman creates a new password using this criteria. What is the probability that you correctly guess their password if it is Herman53StiNks?
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