In math, properties are statements that are true for any numbers.

They justity steps when simplifying expressions and solving equations.

PROPERTY

MAIN IDEA

EXAMPLES

COMMUTATIVE
Propenty

(of Addition or
Multiplication)

of values

does not matterl

ASSOCTATIVE
Propenty

(of Addition or
Multiplication)

of values

does not matterl

IDENTITY
Propenty

(of Addition or
Multiplication)

INVERSE
Property

(of Addition or
Multiplication)

Using

to “cancel” a value!l

PROPERTY
OF ZERO

Multiplying by

always equals

DISTRIBUTIVE
Propenty

a

value to an expression

inside
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PROPERTY

MAIN IDEA EXAMPLES

REFLEXIVE
Propenty

SYMMETRIC
Propenty

TRANSITIVE
Propenty

CLOSURE
Propenty

A set is closed (under an operation) if the operation always
produces an element of the same set. If an element outside the
set is produced, then the operation is not closed.

Directions: Answer True/False. If false, give a counterexample.

1) Integers are closed under multiplication.

2) Natural numbers are closed under subtraction.

3) Even numbers are closed under addition.

4) Irrational numbers are closed under division.

5) Perfect squares are closed under subtraction.
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1. 16 =16 A. Commutative Property

B. Associative Property

2. 7+@+b)=F+a)+b o
C. Distributive Property

3. (4y+1)-0=0 D. Identity Property

E. | P T
4. 1f5-2=10 and 10 = 100, nverse Froperty

then 5-2 =100 F. Property of Zero

20 -y) = -2x + 2 G. Reflexive Property

) H. Symmetric Property
=1

3.2
3 I. Transitive Property

If 8x = 24, then 24 = 8x
2Q+1)+9=(1+2)+9

9. 6m-1=6m

10. True/False: Negative numbers closed under subtraction.
Provide an example if false.
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PR:PERY€: of REAL MY BERs

Inmath properties are statements that are true for any numbers.
They justify steps when simplifying expressions and solving equations.

Propenty

PROPERTY MAINIDEA EXAMPLES
COMMUTATIVE Otb = bta
}QWW 0 rder  of values 2¥3 = 3+2 .
(6F Ao oF does not matter! o x-g = Y - X
Multiplication) 5 "i = 4.5
ASSOCIATIVE | Qvouping (a+b) ¥ ¢ = a4 (b+c)
Propenty of values 5+ )43 = 5+(143)
H I?'di;ﬁﬁ?-" o does not matter! (o"b) c = o (b e)
ultiplication) (Z""D'_l = 2-(4-1)
IDENTITY Stays At+o =
7 : +ihe Same | -l =0
(of Addition or
Multiplication)
ot (&) =0
INVERSE s te
(oF Addilion or to “cancel” a value! O - _— [
Multiplication) A
I7-0 =0
PROPERTY Multiplying by _ O 0.0 =0
OF ZERO always equals O 1 I
- o D =0
Mu lHelu & O-(_b'l'C) = ob tac
DISTRUBITVE L J

value to an expression

inside L ) .

2(X+7)= 2X + 14
-8(\-2) < -5y 1562

© Gina Wilson {All Things Algebra®, LLC}), 2012-2016



New PROPERTES

PROPERTY

MAIN IDEA EXAMPLES

REFLEXIVE
Propenty

A value always =10
equats itself! 5% = 5%

0n=o Hy? =1y *

SYMMETRI(C
Proepenty

\ £ a=b, £ X=3, thén 3=Xx.

Then b=0.. \¢ BX =30, then

30=5X%.
¥ a=b andk £ 4+43=7 omd
TRANSITIVE | b=c¢, then T=V4a, then

Preopenty

= H+3=\49.

CLOSURE
Propenty

A set is closed (under an operation) if the operation always
produces an element of the same set. If an element outside the
set is produced, then the operation is not closed.

Directions: Answer True/False. If false, give a counterexample.

1) Integers are closed under multiplication. _“T¥\&

2) Natural numbers are closed under subtraction. EQ‘SC
5-0 = -4

3) Even numbers are closed under addition. 1Y WU&

4) Irrational numbers are closed under division. False

I -

™

5) Perfect squares are closed under subtraction. False
25 -4 = 2)
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Pro€ti€s W

G 1. 16=16 A. Commutative Property
B. Associative Property

B 2 7+@+b)=(F+a)+b o
C. Distributive Property

F 3 (4y+1).0=0 D. Identity Property
E. | i t
I 4. 1f5.2=10 and 10 = 100, LS
then 5-2 = /100 F. Property of Zero
. 2x-y)=-2x+2y G. Reflexive Property
H. Symmetric Property

I. Transitive Property

. If 8x = 24, then 24 = 8«
A 8 (2+1)+9=(1+2)+9

D 9 6m-1=6m

10. True/False: Negative numbers closed under subtraction.
Provide an example if false.

False )y -3-CN =4 (et negative)
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

ALGEBRAIC
EXPRESSION

SUBSTITUTION
Propenty

If

, then

EVALUATING
Expressnions

To evaluate an expression with variable replacements:

. the variables with their given values.

» Each time you substitute a variable with a number, put

around the number!

e Follow the

to evaluate!

EXAMPLES

Directions: Evaluate each expression u

sing the variable replacements.

1.0 + ¢ fa=2,b=4c=7

2. 3x2-4x if x = -2

YOU TRY!

Directions: Evaluate each expression u

sing the variable replacements.

3. a?b - b? ifa=3and b= -4

4. a*h - b ifa=4and b = -7

5. -y — 3xy if x=-4andy =2

6. -2 —3xy if x = —gandy= -12
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ifa=3and b =4

a’ +b®
a—->b

8. ifa=-3and b =-5

9. ¥*-2(x-y)-22 ifx=2,y=-2, [10.x*-2(x-y)-2 ifx=-3,y=4
andz = -3 andz = -1
11. -a> - 2bc - |c| ifa=-2,b=3, |12. -a*>=2bc—|c| ifa=-3,b=-5
and ¢ = -3 andc =2

Summary:
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Name:

Date:

Bell:

Unit 1: Algebra Basics

Homework 5: Evaluating Expressions

Directions: Evaluate each expression for the given variable values.

2 _ ; — 2
1. -3n+8 ifn=4 2. % 24y if x = 4and y = -3
3. 4|m - n| ifm=-7andn=2 |4.19-x2 if x = -5
2 3 i = - e
5. % — 10 ifs=-8andt=% 6. 4"+ 7q Fp=-3andg=-2
5 2 2
7. @) fa=6andb=-8 |8 29 *3 if c = -1and d = -4
a—2b 2c-4d
9.-¢?— 1 + 35 ifg=9,r=-65=-20]| 10. 3|x + y|> — (x)? ifx=3andy = -5

11. 2x? - 5xy —)?

ifx=-3andy = -2

12. -2 + 7p* - 263

fa=-4,b=-2,¢=-3
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

ALGEBRAIC
EXPRESSION

0f numbus and vosriables -

SUBSTITUTION
Propenty

If &f'b , then

O way be veplaced fv b in Qg eXpression

EVALUATING
Erprenrnions

To evaluate an expression variable replacements:
. Su bsH PUAC.  the variables with their given values.
« Each time you substitute a variable with a number, put
mmmf:s is

« Follow the Ordev:

around the number!

of o pcm:h' OIS to evaluate!

EXAMPLES

Directions: Evaluate each expression using the variable replacements.

1.ab +c ifu=2b=4c=7 |2 3x2—4x ifx=-2

Y2+ 1 3(-2)2 -H(-2)
2016) 17 34+ 3

32471 =[39] 1242 =[20]

YOU TRY!

Directions: Evaluate each expression using the variable replacements.

3. &db-¥ fa=3andb=-4 |4. a’h-b* ifa=4andb =-7
@D - (+)H? WD -1
(-4 - () IW(-1)-4q

-3k -1b = -112-49 = [1u]

5. -2 = 3xy ifx=-4andy =2
-(2)2-3(-4)(2)

-4 +12(2)
ity =

6. -y’ - 3xy
~(-12)*= 3 (-9,) (-12)
144 1 (52)(-12)

-4+ =30 = @

ifx = —%andy =12

0]
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a* + b

7. — ifa=3andb=4
(3 +()?

34

+i -

u —_.2—'2 = =258

_' -1

a® + b?
a-b
(3)24(-5)2
(-3 ¢-5)

AQ+25 _ 34 _
-3+5 "z 'JE

8'

ifa=-3and b =-5

9. ¥*=2x-y)-= ifx=2y=-2
andz=-3

(D2-2(2-1-2)) - (-3)*
H-2(4) -(-27)

H=-% +27
[23]

]

-4 +27

10, 2 -2(x—y) -3 ifx=-3,y=4

2 andz=-1

(3)%-2 (-3 H) - (-3
Q-2C-1-D

A+14 +I

11, -’ - 2bc - |c| fa=-2,b=3,
andc =-3

~(-2)?-2(3)(-3) -|-3]

-4 -6(-3)-3

12, -a’=-2bc-|c| fa=-3,b=-5
de=2

~(-3)*-2(-5)(2) - |2 |

-q9+1002)-2

-9 +20 -2

-2 = J@

Summary:
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Name:

Unit 1: Algebra Basics

Date:

Homework 5: Evaluating Expressions

Directions: Evaluate each expression for the given variable values.

1. ”-3n+8 ifn=4 x -4y :
2. . ifx=4andy = -3
()*-304) +3 i T
lb-12 +8 2l = =Ltz - 23
2
H +8 =l12
=
3. 4|m—n| ifm=<7andn=2 |4.19~x? ifx=-5
4| -2 | 19- (-8)*
ql-ql 19~ 25 =_E(a’
H(a) =306
5.5% - 10 if.s'=-8andr=% S 4P2+7‘i; s fp=Samg==2
)*(34) -10 :(’3;) +’(’—(”Z)
-
L4 (3/y)-1o gf: ;-l )
' -5 = \|-20
Hg - 10 = 133_
, latb) fu=6andb=-8 |8 35 =4 *+3 i oL andd= 4
a-2b 2c-4d
2
(Lres)® _ (2% |, -32 [560)-LH 43 5 -k +3
mz S b2 (128 2= =4 (D) -2 +le
=82 =-8 = |- L 4
122 |l 14 1
9. -g?=r*+3s ifg=9,r=-65=-20[10.3[x + y|? = (xy)? fx=3andy=-5
-(4)? - (-L))? +3(-20) 3[3+(9)|*- (3--5)2
"'3' -3 -LoO 2 I'le - (-18)2
~W1-to = [[A77] 3(4) - 225
12-228 = |-213
11,235y fx=-3andy=-2 |12.-a + 76" - 20 fa=-4,b=-2,c=-3

2(-3)%-5(-3)(-2) -(-2)3
2(9) 28 (-2) -(-2)

g 30 +8
4]

-12+8 =

241D -2.(-3) 3
=1L +100) - 2(-27)

-+ H2Z+54
aL 154 =
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arm-opl

TrahsiaTe The FoloWle expressions, eauaTions, § (heaualiies:

“The product of a number and 7"

“Nine subtracted from twice a number”

“"One less than the quotient of a number and -5.

“Three times the sum of a number and 10 is 24"

“The difference of twice a number and 3 is -21.”

“One-third of a number increased by 8 is 37.”

“x is at most 6”

“You must be at least 18 years old to vote”

L
2
2
O
O
L0
1
O
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Qarm-opu

TrahsiaTe The FoloWhe exPtessions, eadgTions, q headalimies:

“The product of a number and 7 —] A

“Nine subtracted from twice a number”

"One less than the quotient of a number and -5.

B —

“Three times the sum of a number and 10 is 24"

“The difference of twice a number and 3 is -21.”

“"One-third of a number increased by 8 is 37.”

"X is at most 6”

“You must be at least 18 years old to vote”

®© Gina Wilson {All Things Algebra®, LLC), 2012-2016




Name: Date:
Topic: Class:
Main Ideas/Questions | Notes/Examples
1.7(x + 4) 2.2(b-3) 3.-4(y + 3)
Distributive
pI'OPeI'tY 4. -5(m - 2) 5.-(y - 9) 6.8(4 - b)
/
Recall: 7. -4(-w — 10) 8. 5(2m - 3) 9. -3(2x - 4)
a(b+c) =
10. 3(m + n) 11. x(y + 4) 12. d(c-4)
ora(b-c)=
13. 6a(b + 2¢) 14.2(x -y + 8) 15. x(2y -5z + 1)
- /
1 1(3 1(4
16. —(8x-4 | = Ly
4( ) 17. 6{5x+18j 18. S(SX 24]
Distribute To simplify an expression means to ensure there are
. no parentheses and no like terms. In order to do this, distribute
AND Combmel first (if needed),then combine like terms.
19. 8(2x — 3) — 6x 20. 92k — 4) - 2(7k - 12)
Examples
21.10-(y-6) -y 22.6 +8(4w-7)-(2w + 1)

9(10 1
e e Al s
23 4(3x ] 2

(2x—8)

24, §[§x+16]+§[%x—10]
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Name:

Unit 1: Algebra Basics

Date:

Homework 8: Simplifying Expressions

Directions: Simplify each expression by distributing.

1. 8(x +5) = 2.3(2y-7)=
3.-23m +9) = 4.-6(z-1) =
5.-(5x + 1) = 6. —(x +4) =
7. b(a—6) = 8.7a(3b - 2c + 4) =

1
9- g =
2(8x+2)

Directions: Simplify each expression by distributing and combining like terms.

11. -7(w—4) + 3w - 27

12.6(x + 1) -5(x + 2)

13.-5(k+6)+ 7(k—4)

14.8(x + 5) —4(x + 4)

15. -9(m + 2) + 4(6 — 7m)

16. -3(-9v — 4) — 2(v - 2)

17.-4(8 - ¢) - (3¢ + 7)

18.6(p + 6)— (p - 6)

19.21-8w+3)+3 + 7w

20. 1(3c-8|+2[2:14
AG a5
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Name: Date:
Topic: Class:
Main Ideas/Questions | Notes/Examples
. . . 1. 7(x + 4) 2.2(b-3) 3.-4(y + 3)
PI‘OPE.I‘tY 4.-5(m-2) 5.-(y-9) 6. 8(4 - b)
-5m 4 10 -y +9 32-%b
om0\
Recall: 7. -4(w - 10) 8. 5(2m - 3) 9. -3(2x - 4)
a(b+c)= Hw 40 [0 -5 "UX'HZ.
a'b +ac 10.3(m + n) 11. x(y + 4) 12. d(c-4)
Falh-a)= 3m+3n Xy +H¥ de -4Hd
O.b -ac 13. 6a(b + 2¢) 14.2(x —y + 8) 15, x(2v -5z + 1)
bab+tl2ac | Z¥-2y+iIt IxY-SXZ+X |
16. %(Bx ~4) 17. %{%x + 18} 18. -%[%.\- ~24)
-1 L oy
by 3 EAR+3 T 3
Distribute To simplify an expression means to ensure there are
. no parentheses and no like terms. In order to do this, distribute
AND Combme‘ first (if needed),then combine like terms.

Examples

19, 8(2x - 3) - 6x

20. 9(2k - 4) - 2(7k - 12)

lux-24 -l 18k-30 -I4k +24
= 10X -24 ’EEEEJ
21,.10-(y-6)-y 22,6+ 8(4w—-7) - (2w + 1)
10-y +b -y U +32w-50 -2w - |
A-zg+lb. =3ouJ-5w

9(10 1
23. Z[?x—‘fl]—z(Zx—S)

T
%x.q 2'><+2,

= X1

24, %[%xﬂﬁ]-k%(—;-x—lﬁJ
T X+ 4 FX -0

=X+§]
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Name:

Unit 1: Algebra Basics

Date:

Homework 8: Simplifying Expressions

Directions: Simplify each expression by distributing.

1.8(x +5) = _3X +H0O

2.3(2y-7) = _loy - 2|

3.-2B3m+9) = “bm-13

-LZ+0

4.-6(z~1) =

§ -Grisd)m ~B¥ !

-X -4

6. —(x + 4) =

ab-lsb

7.b(a—6) =

8.7a(3b-2c+4)=_2Zlab -14ac 428

9. (8x+2) = H¥+ |

X -1

2(1 _
10. 3(?-6] =

Directions: Simplify each expression by distributing and combining like terms

11, -7(w—4) + 3w - 27
-TwW+28+3W -27

Sy

12.6(x + 1) = 5(x + 2)
x4+l -5x ~10

13. 5(k + 6) + 7(k—4)

-B5K -30 171k -28
= 2K -5%

14.8(: + 5) - 4x + 4)

3% +40 -4X -1
= [4 X 424

15.-9(m + 2) + 4(6 — 7m)
“AIm-18+24 -28m

=E3’1m+l4

16. 3(-9v-4)-2(v-2)

2IV412-2V 4
=|£5\/+W

17.-4(8-¢c)—(3c + 7)

18.6(p + 6) - (p - 6)

=[c -39] =|5p+42
10.21-8(w +3) + 3 + 7w — L
2| -EW "2L| +3 ']‘-,W 20. E[gx'8]+z[§x+4]

= [-W

3 - _|
x4+ 2t -lx'+3
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