Algebra Summer Packet 2022
This packet is intended for students who are entering Algebra 1 as 7th or 8th graders.  It is NOT required, however, it is strongly recommended.  This packet provides practice for skills necessary to be successful in Algebra 1.  Please turn the completed packet in to your math teacher upon our return to school.
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Practice: Name all the sets to which each number belongs.

4.9
2. 35 5. 16
5
3.
3 8

6.-3
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V. Properties of Real Numbers

Following are properties of Real Numbers that are useful in evaluating and solving
algebraic expressions.

Additive Identity For any number 3, a + 0 = a
Multiplicative Identity For any number a,a- 1 = a.

Multiplicative Property of 0 | For any number a,a 0 = 0.

“‘P itiplicative Inverse For every number £, a, b + 0, there is exactly one number £ such that &
Reflexive Property. For any number ,a = a.

‘Symmetric Property For any numbers a and b, f a = b, then b - a.

Transitive Property For any numbers a, b, and c, f a = band b = ¢, thena = c.
‘Substitution Property 1@ = b, then a may be replaced by bin any expression.
Commutative Properties | For any numbers aand b,a + b~ b+ aanda-b=b-a.

Associative Properties | For any numbers , b, and ¢, (a + b) + ¢ = a + (b + ¢ ) and (ab)c = a(bx).
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Practice: Name the property illustrated in each equation.

1.3ex=x°3

2. 3a+0=3a

3. 2r+(3r+4r)=(2r+3r)+4r

1
4. 5y —=1
y 5y

. 9a+(-9a)=0

. (10b+12b) + 7b = (12b +10b) + Th

L Sx+2=5x+2

L If9+4 =13and 13=2+11then 9+4 =2+11
L If x =7 then 7=x

10. 31=3

© ® N o o«
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VL The Distributive Property
The Distributive Property states for any number g, b, and c:

1. a(b+c)=ab+ac or (b+c)a=ba+ca
2. a(b-c)=ab-ac or (b-c)a=ba-ca

Practice: Rewrite each expression using the distributive property.

1. 7(h -3) 2. 3(2x+5)
3. (5x-9)4 i %(14—-6)')
5. 3(7x* =3x+2) 6. %(161—12)44:)

7.(9—2x +3xy) -4 8.0.3(40a +10b - 5)




image9.png
Vi 'ombining Lil ‘erms

Terms in algebra are numbers, variables or the product of numbers and
variables. In algebraic expressions terms are separated by addition (+) or
subtraction (-) symbols. Terms can be combined using addition and
subtraction if they are like-terms.

Like-terms have the same variables to the same power.
Example of like-terms: 5x* and -6x*

Example of terms that are NOT like-terms: 9.x* and 15x
Although both terms have the variable x, they are not being raised to
the same power

To combine like-terms using addition and subtraction, add or subtract the
numerical factor
Example: Simplify the expression by combininglike-terms
87 49x-12x 474" = (84 7)x" +(9-12)x
1527 +-3x
15x =3x
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Practice: Simplify each expression

1. 5x-9x+2 2.3¢° +q-q°

3. +4d’ -7d* 4. 5x° +6x-12x" -9x+2

5. 2(3x—4y)+5(x+3y) 6. 10xy—4(xy+2x7y)
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VIIL_Solving Equations with Variables on One-Side

To solve an equation means to find the value of the variable. We solve equations by isolating
the variable using opposite operations.

Example:
Solve.

x-2

+2

Check your answer
3@-2
12-

10

10
10
10

Opposite Operations:
Addition (+) & Subtracton (-)
Multpication (x) & Division (+)
Isolate 3x by adding 2 to each side.
Simpldy 10 do the same step on
Isolate x by dividing each side by 3. ‘each side of the equation
Simpldy
Always check your
work by substitution!
Substitute the value in for the variable

Simplty
Is the equation true?  Ifyes, you solved it comectyl
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Practice: Solve each equation.

1. 98=bH+34 2. -14+y=-2




image13.png
5. 14n-8=34 6. 8+L =13
12

7. ——=16 8. —£+12=—7
6




image14.png
IX. Solving Equations with Variables on Each-Side:

To solve an equation with the same variable on each side, write an equivalent
equation that has the variable on just one side of the equation. Then solve.

(T Solve 4(2a - 1) = ~10(a — 5).

4(2a — 1) = —10(a — 5) Original equation
8a — 4 = —-10a + 50 Distributive Property
8a — 4 + 10a = —10a + 50 + 10a  Add 10a to each side.
18a — 4 = 50 Simplify.
18a —4+4=50+4 Add 4 to each side.
18a = 54 Simplify.
% % Divide each side by 18.
a=3 Simplity.

The solution is 3.
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Practice: Solve each equation.

1. 543r=5r-19 2. 8x+12=4(3+2x)

3. -5x-10=2-(x+4) 4. 6(-3m+1)=5(-2m-2)

5. 3(d-8)-5=9(d+2)+1
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L Writing algebraic expressions I In algebraic expressions, letters such as x and y are called
variables. A variable is used to represent an unspecified number or value

Practice — write an algebraic expression for each of the verbal expressions:

1... Four times a number decreased by 5

2. Three more than the product of five and a number
3. The quotient of two more than a number and eight

4. Seven less than twice a number

IL Order of Operations  To evaluate numericalexpressions containing more than one operation,
use the rules for order of operations. The rules are often summarized using the expression
PEMDAS.

Examples: 583 x 42+ (8-4) + 2

P for Parenthesis 58-3 x4+ (4)+2
E for Exponent 58_3x16+(4)+2
M D for multiply or divide (from left to right) 58-48+2

A'S for add or subtract (from left to right) 10+2

Simplify

12
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Practice: Evaluate each expression.
1250 = [5(3 7 +4)]

5(4)

3 %-26—3: 4.82:(2+8)+2

2:4°-8+2

5. 5+[30-(6-17] (G+2)2
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1IL._Evaluating Algebraic Expressions

To evaluate algebraic expressions, first replace the variables with their values. Then,
use order of operations to calculate the value of the resulting numerical expression.

Example: Evaluate x* —5(x —y) ifx =6andy = 2

x*=5(x—y)=(6)*-5(6-2)

=(6)?-5(4)
=36-5(4)
=36-20
=16

Practice: Evaluate each expression.
3xy-4

1. 5x’-y whenx=4andy=24 2. whenx=2andy=3

i3

3. (:+.n~'+%.r whenx=2and z=4 whenx=12,y=9,andz =4
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1V. The Real Number System

Real Numbers

Rational 3 06 o002 | Irrational

Integerst..,-2,-1,0,1,2, .} 5 & 010010001

Whole (0,1,2,3,..}

Natural ¢

‘The Real number system is made up of two main sub-groups Rational numbers
and Irrational numbers.

‘The set of rational numbers includes several subsets: natural numbers, whole
numbers, and integers.

* Real Numbers- any number that can be represented on a number-line.
o Rational Numbers- a number that can be written as the ratio of two
integers (this includes decimals that have a definite end or repeating
pattern)

Examples: 2,~5,~,

,0.253,0.3
= Integers- pasitive2 and negative whole numbers and 0
Examples: —5,-3,0,8 ...
* Whole Numbers - the counting numbers from 0 to infinity
Examples: {0,1,2,3, 4, ..}
= Natural Numbers- the counting numbers from 1 to infinity
Examples: {1,2,3,4..}
Irrational Numbers- Non-terminating, non-repeating decimals
(including m, and the square root of any number that is not a perfect
square.)

Examples: 27, V3, V23, 3.21211211121111





