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Chapter 2
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The first set of numbers that our ancestors 

developed were:
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2. Whole Numbers, W
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3. Integers, I
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4. Rational Numbers, 
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1. Equivalent fractions

- two fractions are equivalent if you can 

multiply, or divide, the top and bottom 

number of one fraction by a constant, and 

have it equal the other

Ex:
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2. Fractions -> Decimals

- To turn a fraction to a decimal, simply 

divide the numerator by the denominator 

(top divided by bottom)

- In the case of mixed numbers, simply leave 

the number in front of the fraction in front of 

the decimal
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Examples:

¼  =

-3/10 =

7 ½  =

-5/16 =

2/-3 =

-8  54/99 =



	
[image: image9.emf]Comparing Rational Numbers

•

There are several ways to order rational 

numbers from smallest to largest, or vice-

versa



	
[image: image10.emf]Comparing Rational Numbers

Ex. -1.3, 5/8, 3/5, -0.6, -3/4 from small to large
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- Scientific calculators have a minus button AND 

a negative button.  You may get an error 

message if you use the minus button when 

entering, eg. -3, instead of the negative button

- Line up the decimals if calculating by hand

- Eg.  2.65 + (-3.81)  =
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•

Remember the sign rules:

( + ) ( + ) =

( + ) (  - ) =

(  - ) ( + ) =

(  - ) (  - ) =



	
[image: image13.emf]Problem Solving with Fractions

•

Adding or Subtracting Fractions

- requires a common denominator

Eg.   2/3 + 3/4 (-1/2) – 3/10
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•

When you are multiplying a fraction by a 

fraction, you are finding a fraction of a 

fraction.

Eg. 2/3 x 1/2  or 1/2 of 2/3
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•

The rule for multiplying fractions is:

TOP X TOP, BOTTOM X BOTTOM, THEN REDUCE

Eg. 3 X 5 =

4 6
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•

You can think of multiplying mixed numbers 

like calculating the surface area of an object 

from its net

•

We can model 2 ½ x 1 ¾  using a rectangle

2            ½ 

1

¾ 
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•

By adding all of the products, you get the 

answer:

2 x 1 = 2

½ x 1 = ½ 

2 x ¾ = 1 ½ 

½ x ¾ = 3/8
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•

However the easiest way to multiply mixed 

numbers is to turn them into improper 

fractions first, then multiply them like regular 

fractions

Eg. 3 ½ x 1 ¾ 
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fractions

Steps: 1.  Denominator/bottom number

3 ½ =   /2 doesn’t change

2. Multiply the large number by

the denominator and add the

numerator/top number

3 ½ = 3 x 2 + 1  /2
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Eg. 3 ½ x 1 ¾ 

= 7 x   7 (4 x 1 + 3)  /4

2 4
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•

Dividing 3 by ½ is asking how many times does 

½ go into 3
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•

When dividing whole numbers, mixed 

numbers or fractions, convert the whole 

numbers and mixed numbers into improper 

fractions, and use the division rule

Eg. ¾ ÷ 6  =
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•

When dividing whole numbers, mixed 

numbers or fractions, convert the whole 

numbers and mixed numbers into improper 

fractions, and use the division rule

Eg. ¾ ÷ 6  = ¾ ÷ 6/1
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Eg. 1 ½  ÷ 2 ¾ 
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•

The Pythagoreans used to make squares in the 

sand with stones.  A square with sides of 2 has 

4 stones, with sides of 3 has 9 stones, sides of 

4 has 16 stones, etc.

2

2

= 4 3

2

= 9 4

2

= 16
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•

We use the 

2 

to mean squaring a number or 

multiplying it by itself, and pronounce it as 

either ‘squared’ or ‘to the power/exponent of  

2’.

•

Eg. 5

2

=

6

2

=

7

2

=
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•

Finding the square root, denoted is the 

reverse.  It is finding the side length of a 

square made up of a given number of stones, 

or rather a number that when multiplied by 

itself gives the number under the  .

Eg. 64  =

81  =

144 =
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•

If you have to estimate a square root without 

a calculator:

1.  First determine which perfect squares the 

number is between

2.  Use trial and error, adding decimal places 

to the end to find the approximate square 

root
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•

Example, find  30 to one decimal place
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•

Using a grid, we can show the √16 with
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•

Only positive numbers have square roots, 

however each number has two square roots 

since (-) x (-) = (+)

•

Eg.  The square root of 100 is 10 or -10

•

Usually we only want the positive or principal 

square root
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•

Calculators will only calculate the principal 

square root

Eg.  √289 = 17

For some calculators type: 289  √

Other calculators type:    √ 289     =

MAKE SURE YOU KNOW WHICH KIND OF 

CALCULATOR YOU HAVE!




Equivalent Rational Numbers

Examples:

¼  =

-3/10 =

7 ½  =

-5/16 =

2/-3 =

-8  54/99 =












Multiplying Mixed Numbers

You can think of multiplying mixed numbers like calculating the surface area of an object from its net

We can model 2 ½ x 1 ¾  using a rectangle



	  2            ½ 



1





¾ 







Multiplying Mixed Numbers

* You can think of multiplying mixed numbers
Tk calculating the surface area of an object
fromit nat

* We can modsl 2% x1 % using 8 ractangle






Multiplying mixed numbers

Eg.	3 ½ x 1 ¾ 

	=	7   x   7		(4 x 1 + 3)  /4

		2	4









Multiplying mixed numbers

B Eax
=1x1 x1e3) /s
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Dividing Mixed Numbers

Eg.	1 ½  ÷  2 ¾ 









Dividing Mixed Numbers

o1k x





Estimating Square Roots

If you have to estimate a square root without a calculator:

	1.  First determine which perfect squares the number is between

	2.  Use trial and error, adding decimal places to the end to find the approximate square root







Estimating Square Roots

* Ityou have to estimate a square rootwithout
scalculstor:
L. First determine which parfect squares the
numberis betwaen
2. Use trial and error, dding decimal places
tothe end o find the approximate square





Exploring Square Roots

Using a grid, we can show the √16 with







+ Using  grid, we can show the V16 with





Square Roots

Only positive numbers have square roots, however each number has two square roots since (-) x (-) = (+)

Eg.  The square root of 100 is 10 or -10



Usually we only want the positive or principal square root







Square Roots

+ Onlypositive numbers have squsre rocts,
Rowevar asch numbar his two square roots
snce () xb) = 4]

+ £ The square rootof 10015 100r -10

+ Ususlly we only want the pasitive or principsl
square oot





Using Calculators to Find Square Roots

Calculators will only calculate the principal square root

Eg. 	√289 = 17



For some calculators type:	 289  √

Other calculators type:    √	     289     =

	MAKE SURE YOU KNOW WHICH KIND OF CALCULATOR YOU HAVE!













Using Calculators to Find Square Roots

*+ Calculatorswill only calclate the principal
square oot
e vassa17

Forsome calculstorstype: 289

Other calculators type: [T 289 [=]
MAKE SURE YOU KNOW WHICH KIND OF
CALCULATOR YOU HAVE!





Estimating Square Roots

Example, find  30 to one decimal place







Estimating Square Roots

+ Bample, indy3Tto one decimal place





Squares and Square Roots

We use the 2 to mean squaring a number or multiplying it by itself, and pronounce it as either ‘squared’ or ‘to the power/exponent of  2’.

Eg.		52 =

		62 =

		72 =







Squares and Square Roots

* We use the 2to mean squaring  number or
multiplyingit byitslf, and pronounce it a5
sither squaredor o the power/exponent of
)

AP

.






Square Roots

Finding the square root, denoted	is the reverse.  It is finding the side length of a square made up of a given number of stones, or rather a number that when multiplied by itself gives the number under the 	  .

	Eg.		64  =

			81  =

		         144 =	 







Square Roots

+ Findingthe square root, denated” isthe
reverse. Itifinding the side length of 2
square made up of a gven numbar of stones,
o rathar 2 numbr that when multiplied by
itsefgives the numbr under the

e Ve
61 -

=8





Squares and Square Roots

The Pythagoreans used to make squares in the sand with stones.  A square with sides of 2 has 4 stones, with sides of 3 has 9 stones, sides of 4 has 16 stones, etc.







	22 = 4		32 = 9		42 = 16

































































Squares and Square Roots

+ The Pythagoreans usad to mske squares in the
sand with stones. A squara with sdes of 2has
§tones, with s of 3 hss 9 stones, ez of

4 16 stones, st cooe
oo ccee
.o soee

ccee
24 416






Dividing mixed numbers

When dividing whole numbers, mixed numbers or fractions, convert the whole numbers and mixed numbers into improper fractions, and use the division rule



Eg.	¾ ÷ 6  =







e

Dividing mixed numbers

When dividing whole numbers, mixed
numbersor ractions, convart the whal

numbersand mixed numbars into improper
fractions,and use the division rule

%6-





Dividing mixed numbers

When dividing whole numbers, mixed numbers or fractions, convert the whole numbers and mixed numbers into improper fractions, and use the division rule



Eg.	¾ ÷ 6  = ¾ ÷ 6/1







Dividing mixed numbers

* Whendividingwhols numbers, mixed
numbersor ractions, convart the whal

numbersand mixed numbars into improper
fractions,and use the division rule

B xegexze





Dividing Mixed Numbers

Dividing 3 by ½ is asking how many times does ½ go into 3















Dividing Mixed Numbers

* Dividings3 by % s asking how many times doss
sgointe3





Multiplying mixed numbers

However the easiest way to multiply mixed numbers is to turn them into improper fractions first, then multiply them like regular fractions



Eg.	3 ½ x 1 ¾ 











Multiplying mixed numbers

+ Howevar the sasiest way to multiply mixed
numbersis to tur them into impropar
fractions st then mutiply ther Ik ragular
fractions

[





Turning mixed numbers into improper fractions

Steps:	1. 	Denominator/bottom number

	3 ½ =   /2	doesn’t change	

			2.	Multiply the large number by

				the denominator and add the			numerator/top number



	3 ½ = 3 x 2 + 1  /2

 

			







Turning mixed numbers into improper
fractions

Steps 1. Denominstorfbottomnumber
%= [2doesmechange

2. Wultply thetarge number by

the denominstor and sad tre
numerstorjtopnumber

x2+1 12






Multiplying mixed numbers

By adding all of the products, you get the answer:

	2 x 1 =	2

	½ x 1 =	½ 

	2 x ¾ =	1 ½ 

	½ x ¾ =	3/8 	







Multiplying mixed numbers

+ Byadding il of the products you getthe
2x1-
Axie B






Multiplying/Dividing Rationals

Remember the sign rules:



			( + ) ( + ) =

			( + ) (  - ) =

			(  - ) ( + ) =

			(  - ) (  - ) =









Multiplying/Dividing Rationals

+ Remembarths sgn rules:

(+)+)=
)1-)
[BI]
[BINS






Multiplying proper fractions

When you are multiplying a fraction by a fraction, you are finding a fraction of a fraction.

Eg. 2/3 x 1/2  or 	1/2 of 2/3

















Multiplying proper fractions

* Whenyou are multiplyinga fraction by 2
fraction, you are finding s fracion of =
fraction

£ 2/3x1/2 or 120123






Multiplying fractions

The rule for multiplying fractions is:

TOP X TOP, BOTTOM X BOTTOM, THEN REDUCE



Eg.	3  X	5  =

		4	6







Multiplying fractions

+ The rule for muliplying fractions is:
TOP XTOP, BOTTOM X BOTTOM, THEN REDUCE

B 3xs
i





Problem Solving with Fractions

Adding or Subtracting Fractions

	-	requires a common denominator



Eg.  	2/3 + 3/4			(-1/2) – 3/10

	







Problem Solving with Fractions

+ adding or Subtracting Fractions
- raquiresacommon denominator

23034 F1/2)-3/20





Comparing Rational Numbers

Ex.	-1.3, 5/8, 3/5, -0.6, -3/4 from small to large







Comparing Rational Numbers

B 13,55,350

3/2 rom small tolarge





Adding or Subtracting Decimals

Scientific calculators have a minus button AND a negative button.  You may get an error message if you use the minus button when entering, eg. -3, instead of the negative button

Line up the decimals if calculating by hand

Eg.  2.65 + (-3.81)  =	







Adding or Subtracting Decimals

- Scantifc calcultors have & minus button AND
= negative button. 1oy may gt on eror
message ifyou use the minus button when
entering, a9 3, instead of the negative button

- Lins up the dacimls f calculsting by hand

- e 265+ (381 =





Comparing Rational Numbers

There are several ways to order rational numbers from smallest to largest, or vice-versa









Comparing Rational Numbers

+ There areseveral ways to order ratonsl
numbersfrom smalies to argest, or vice-





Types of Numbers

Integers, I









Types of Numbers

3. Intagers,1





Equivalent Rational Numbers

Equivalent fractions

	-	two fractions are equivalent if you can multiply, or divide, the top and bottom number of one fraction by a constant, and have it equal the other

Ex:		







Equivalent Rational Numbers

1. Equivalent factions
- tworactions are squivalent fyou can
multiply, r divide, the top and bottom
number of ane fraction by 2 constant, and
have it qual the other

=





Equivalent Rational Numbers

Fractions -> Decimals

	-	To turn a fraction to a decimal, simply divide the numerator by the denominator (top divided by bottom)

	-	In the case of mixed numbers, simply leave the number in front of the fraction in front of the decimal







Equivalent Rational Numbers

2. Fractions-> Dacimiz
- Toturn a fraction to 3 decimal, simply.
divide the numerator by the denominator
(top diidad by bottom)

- Inthe case of mixed numbers, simply leave
th numbsrin front of the rsction in frant of
the decims!





Types of Numbers

4.	  Rational Numbers, 







Types of Numbers

5. Rations! Numbers,





Types of Numbers

	The first set of numbers that our ancestors developed were:







Types of Numbers

The frst sat of numbers thst our ancastors
developsduers:





Types of Numbers

Whole Numbers, W

	







Types of Numbers

2. Whole Numbers, W
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