Section 1.9: Operations with Fractions, Decimals and Percent
Chapter 1: Introduction to Algebra

Properties of real numbers

Property Addition Multiplication
Commutative Property You can add in any order You can multiply in any
at+b=b+a order
2+4=442=6 axb=bxa
Ixd=4x3=12
Associative Property When you add, you can When you multiply, you can
group the numbers in any group the numbers in any
combination combination
at(b+c)=(a+b)+e ax(bxe)=(axb)xc
I+53+4)=(1+3)+4 23 (3x5)=(2=3)x3
Identity Property The sum of zero and any The product of 1 and any
number is the number number is the number
a+l=a axl=a
44+0=4 3x1=3

1) Rewrite using the associative property of addition: (x + 2) + y

2) Rewrite using the associative property of addition: (y + 2) + «x



Properties of real numbers

Property Addition Multiplication
Commutative Property You can add in any order You can multiply in any
at+b=b+a order
2+4=4+2=6 axb=bxa
Fxd=4x3=12
Associative Property When you add, you can When you multiply, you can
group the numbers in any group the numbers in any
combination combination
a+(b+e)=(a+b)+c ax(bxe)=(axb)x=c
I+53+4) =(1+3)+4 23 (3x5) =(2x3) x5
Identity Property The sum of zero and any The product of 1 and any
number is the number number is the number
a+0=a axl=a
440=4 3x1=73

3) Rewrite using the associative property of multiplication: 6(c X d)

4) Rewrite using the associative property of multiplication: 7(a X b)



Properties of real numbers

Property

Addition

Multiplication

Commutative Property

You can add in any order
athb=b+a

2+4=4+2=6

You can multiply in any
order
axb=hbxa

Fud=4x3=11

Associative Property

When you add, you can
group the numbers in any
combination
a+(b+e)=(a+b)+c
I+53+4) =(1+3)+4

When you multiply, you can
group the numbers in any
combination
ax(bxe)=(axb)xe

2x(3x5)=(2=3)x5

Identity Property

The sum of zero and any
number is the number
a+l=a

4+0=4

The product of 1 and any
number is the number
axl=a

Ix1=3

5) Rewrite using the commutative property of addition: x + 5

6) Rewrite using the commutative property of addition: y + 9




Properties of real numbers

Property

Addition

Multiplication

Commutative Property

You can add in any order
atb=b+a

244=4+2=6

You can multiply in any
order
axb=bxa

Fud=4x3=11

Associative Property

When you add, you can
group the numbers in any
combination
a+(b+e)=(a+b)+c
I+53+4d)=(1+3)+4

When you multiply, you can
group the numbers in any
combination
axibxe)={(a=xb)=c

2x(3x5)=(2x3)x=3

Identity Property

The sum of zero and any
number is the number
a+l=a

44+0=4

The product of 1 and any
number is the number
axl=a

3xl=3

7) Rewrite using the commutative property of multiplication: x5

8) Rewrite using the commutative property of multiplication: y9




Properties of real numbers

Property

Addition

Multiplication

Commutative Property

You can add in any order
atb=b+a
24+4=4+2=6

You can multiply in any
order
axb=bxa

Fud=4x3=11

Associative Property

When you add, you can
group the numbers in any
combination
a+(b+e)=(a+b)+c
I+(3+4)=(1+3)+4

When you multiply, you can
group the numbers in any
combination
axibxe)={(a=xb)=c

2x(3x5)=(2x3)x=3

Identity Property

The sum of zero and any
number is the number
a+l=a

44+0=4

The product of 1 and any
number is the number
axl=a

3xl=3

9) Rewrite using the commutative property of multiplication:

(x - 3)7

10) Rewrite using the commutative property of multiplication:

(x - 2)5
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i The Distributive

Property
The lt.lish'ibuti})e prilopflrty enables us to m‘fl ditributie prowerts :m o
simplify expressions that have an expression weltiph o sum by matiplying cach

being multiplied by a single term. A e

5"6+2)=?. ‘G4

General Algebra Example 30 + 10
a(b+c)=ab +ac 3(x+3)=3x+9
(b +c)a=ba+ca (4+ 2n)5=20+10n —~
a(b—c) =ab—ac 2(3b — 4c) = 6b — 8¢ 5(x+2)=5*x+5%2
(b-c)a=ba-ca (7 -—2x)3 =21 -6x
S5x + 10
(Sx)z§x+\5)=5x'3x05x‘6
15x° + 30x
=

11) Rewrite using the distributive property, and simplify: 5(2 + 4)

12) Rewrite using the distributive property, and simplify: 7(5 + 3)
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i The Distributive

o Property
The 1(.Ilstrlbutl'l,v(—: p:holtu}alrty enables us to The  disributve propesty e you
simplify expressions that have an expression weltiph o sum by matiplying cach

being multiplied by a single term. A e

5"6+2)=?. ‘G4

General Algebra Example 30 + 1
a(b+c)=ab +ac 3(x+3)=3x+9 7 :
(b +c)a=ba+ca (4+ 2n)5=20+10n -
/\‘ o
a(b—c) =ab —ac 2(3b —4c) = 6b — 8¢ 5(x+2):5‘x+5‘2
(b-c)a=ba-ca (7 -—2x)3 =21 -6x
S5x + 10
(5x) z§x+\5) =5x*3x+5x %6
15x° + 30x
=

13) Rewrite using the distributive property, and simplify: (7 + 3)8

14) Rewrite using the distributive property, and simplify: (5 + 2)9
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i The Distributive

- Property
The 1(.hstrlbutl_l,ve p:holt)(flrty enables us to The disribuiive propety et you
simplify expressions that have an expression oot B By e B

being multiplied by a single term. o
5(6+2)=5" "0+

General Algebra Example 30 + 10
a(h+c)=ab +ac 3(x+3)=3x+9
(b+c)a=bha+ca (4+2n)5=20+10n —_~
a(b—c) = ab — ac 2(3b — 4¢) = 6b — 8¢ 5(X+2)=5%x+5"2
(b—-cla=ba—-ca (7 -2x)3=21-6x

5x+10

(5x) xR):Sx‘:’:x*Sx‘s
15x° + 30x

15) Rewrite using the distributive property, and simplify: 5(10 — 4)

16) Rewrite using the distributive property, and simplify: 7(5 — 3)



n * o X o -
The Distributive
- Property
'.I‘he (_Ilstrlbuupe property enables us to The  ditributive  property lets you
simplify expressions that have an expression multiply a sum by mnll‘pl_\h:i’urh
. g 5 addend separately “and then the
being multiplied by a single term. 5
5(64-2):-’_. R
General Algebra Example 30 + 1
a(b+c)=ab +ac 3(x+3)=3x+9 Z ;
(b +c)a=bha+ca (4+ 2n)5=20+10n —_
a(b—c) =ab—ac 2(3b —4c) = 6b — 8¢ 5(x+i):5‘x+5'2
(b—cla=ba-ca (7 —2x)3 =21 —6x
Sx+ 10
(5x) (3x +8) = 5x * 3x + 5% *6
15%° + 30x

17) Rewrite using the distributive property, and simplify: (2 — 3)8

18) Rewrite using the distributive property, and simplify: (1 — 2)9



The distributive property enables us to
simplify expressions that have an expression
being multiplied by a single term.

General Algebra
a(b+c)=ab+ac
(b +c)a=ba+ca
a(b—c)=ab—ac
(b—-cla=ba—-ca

Example
3(x+3)=3x+9
(4+2n)5=20+10n
2(3b —4c) = 6b — 8¢
(7 —2x)3 =21 —6x

* o X o

The Distributive
Property

The distributive  property  lets  you

multiply a sum by unll‘pl_\ll.lidurh

addend separately ‘and then the
..

5(6+2)=5"0C+°
30 +10

§a+i):5‘x+5‘2

Sx+ 10
(Sx)éxo\t)ﬁx *3x+ 5% 6
15x° + 30x

19) Rewrite using the distributive property: 5(x + y)

20) Rewrite using the distributive property: 7(a + b)




The distributive property enables us to
simplify expressions that have an expression
being multiplied by a single term.

General Algebra
a(b+c)=ab+ac
(b +c)a=ba+ca
a(h—c) =ab—ac
(b—c)a=bhba-ca

Example
3(x+3)=3x+9
(4 + 2n)5 = 20 + 10n
2(3b —4c) = 6b — 8¢
(7 - 2x)3 = 21 — 6x

* X S -

The Distributive
Property
The distributive pn

multiply & sum by maoltiplsi mrh
addend -rpunlrl\ “and then

iperty  lets  you

5;(6+2)=’_.'|‘,+-
30 +10

§a+i):5‘x+5‘2

5% + 10
(5%) Bx + &) = 5% * 3x + 5% *6
15%° + 30x

21) Rewrite using the distributive property: (¢ + d)8

22) Rewrite using the distributive property: (x + y)9
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i The Distributive

- Property
The 1c.llstrlbutl've pﬁlolt)irty enables us to The diribiive property ets you
simplify expressions that have an expression S b olyieg ek

being multiplied by a single term.
5(6+2)=5"6+!

General Algebra Example 30 +
a(b+c)=ab+ac 3(x+3)=3x+9
(b +c)a=ba+ca (4+ 2n)5=20+10n ~
a(b—c) =ab—ac 2(3b —4c) = 6b — 8¢ 5(x+i):5‘x+5'2
(b—cla=ba-ca (7 -2x)3=21-6x

5x +10

(5x) (3x + &) = 5% * 3x + 5x *6
15%° + 30x

23) Rewrite using the distributive property, and simplify: 5(a — 4)

24) Rewrite using the distributive property, and simplify: 7(c — 5)



25) Rewrite using the distributive property, and simplify: (x — 2)8

26) Rewrite using the distributive property, and simplify: (y — 2)9



#27 — 38: Simplify

27) =5(x — 2) 28) =3(y - 4)

29) —(3x - 2y) 30) —(5x - 4y)



31) 8(3x% + 5x - 4) 32) 6(2y% + 3y-9)

33) —2(4x* + 6x - 3) 34) —=3(5y3 -6y + 1)



SHERH ) 56+ %)

7) 3 (6*=3) ) (5 =3)



Section 1.9: Operations with Fractions, Decimals and Percent
Chapter 1: Introduction to Algebra.

Fractions in the form % and division problems of the form 0 + x

Every fraction obeys the following rules

numerator
—F = answer
denominator

° answer X denominator = numerator

For example: gz 3 and 3x2=6

.0
What does the fraction - reduce to?
| know that the above rule must apply to the answer:

0
5 = answer and answer X6 =0

| claim: g =0
| will show you that it does.
we know that g = answer and answer X 6 =0
e change answer to 0
. g=o Then: 0X 6 = 0

e since 0 X 6 does equal 0 [ know my answer is correct

Thus 3- 0
6

Rule for fractions with 0 in the numerator

Rlo

= 0; provided x # 0
and
0 +x = 0; provided x # 0 (since % =0=+x)




Section 1.9: Operations with Fractions, Decimals and Percent
Chapter 1: Introduction to Algebra.

Fractions in the form %, (x # 0) and division problems in the form x ~ 0, x # 0

What does the fraction % reduce to?
| know that the above rule must apply to the answer:

12
- = answer and answer X 0 =12

This is a problem when we try to figure out how to solve this:
answer X 0 =12
e The left side will always reduce to zero, no matter what number | replace with the word
answer. The times 0 on the left side forces the left side to always equal 0.
e There is no number to change the word answer to so that the left side will equal 12

. .12
e There is no way to reduce the fraction -

Thus, we say %2 = undefined

Rule for fractions with 0 in the denominator:

% = undefined; provided x # 0 and
X

+ 0 = undefined; provided x # 0 (since % =x +0)

“fTutor’

Fractions

* The denominator can never be equal to 0.

12
—— = Does not exist!

0

+ A fraction with a numerator of 0 equals o.
0
0 =0 —=0
3 312




#39 — 46: Simplify

39) 2 40) 2

0 0
41) 12 =0 42) 8 =0
43) 2 a4) 2

7 6

45) 0 =3 46) 0 -9



