2025 Summer Math Packet
8t" Grade Algebra

This is the summer math packet for all students entering into
the 8™ grade Algebra. It was designed to give extra practice in
the skills they will need for 8" grade Algebra. Itis
recommended that a portion of the packet be completed each
week. This is due by the 1% week of the 2025-26 school year.

[ have listed websites below that can be used as resources or

extra practice.

I hope everyone has a wonderful summer full of fun and rest!

Many Blessings,

Mrs. Wendi O'Brien

Websites:

www.khanacademy.org

www.studentguide.org




205 Summer Math Packet Name

Algebra 1 Score

Computation with Fractions

Perform each operation. All answers must be simplified.

2
1.)lx1l= 8.)31x2:=
2 3 g s
2.) 3i>< L 1 1
16 5 9)1~ +1= =
4 2
3.) 18 x L= 10.)34 + 5 -
1 _ 11)6L s 21
4) 16 x 2 = Ve, i
3.3
5.) 62 x 12 = 12y 5L 222
8 5 2 Sy 2
6.) 22 x 43 - a3 T
30008 R
8 8
4 2 2 3
7.) 45 x 4; . 14); T %:
> =



Rates and ratios Using Rules of Algebrg

If %and b are two quantities measured in different units, then the average rate of ¢ per b

s - For example, if a car was driven a distance of 200 mites and it used 10 galions of gas,

the average gas mileage would be: 200 miles 200 miles
it gallons = 10 dallons

= 20 miles per gatlon

if @ and b are two quantities measured in the same units, then the ratio of a to & is %.

For example, if the basebal! team won 12 out of its last [4 games, the win to (655 ratio
would be:
games won 12 games 12

win-loss ratio = games lost = 2 games ~ 3

Usually ratios are left in fraction form.

note: The difference between rates and ratios is that rates compare two quantities
measured in different units and ratios compare two quantities measured in the same unit.

1. Explain the difference between o rote and a ratio,

Tell whether each of the following are describing a raie or a ratio. Write each unit in
fraction form.

2. miles per hour 3. comparing areas of two rooms

4. hourly wage 5. comparing price of a single scoop of
ice cream versus the whole container
of ice cream

Solve.
6. A car uses 8 gallons of gas to travel 236 miles. Find the average number of miles per gallon.

7. You ger pgid $105 for working 20 hours, Find your hourly rate of jele)%
8. You drove 245 milas in 3% hours, What was the average speed?

9. During a golf game, you scored an 84 on an 18-hole course. What was your average score
per hola?

N



Mixed operations Using Rules of Aigebra

When simplifying prablems using alt the rules for operating with real numbers, be very
careful not to confuse the rules.

-2+ (-8) = -10 -2 - (-8} =-2+8 -25-8=16 25 (-8) =2+

=6 = I';.

Remember:

I. The sum of lwo negative numbers is negative.
2. The difference between two negative numbers has the sign

of the number with the greater absoluie value.

3. The product of two negative numbers is positive.
i 4. The auotient of two negative numbers is positive.

%:’-'i:- T A e e T T R e YL o e T e g i D et o e

Simplify.
1. 3+4+9 2. 6 - 82 3. 67 - (-1)?
4. -As7-5 5. -2+ (-10)2 8. 11 -(-3)3

Evaluate each problem given each variable value,

7. ¥ -5 x=-4 8. -8-7% 1=-3
9. 8-4y, y=6 10. 9£5%0 g- 2 p=5

Simplify. Then evaluote when x=-2, y=-3, and z = 4,

11, 3dx+ 28y -7)) 12, &x+ (206 + 4y)) - 3

13, -3x+ 54z + 204 + 3yn 4. 2v-32)+(-2x+5)

oy



Connecting with Algebra

| Combination of like terms

The expression 3x% + 2x + 1 has three terms, 3x?, 2x, and 1. The definition ¢f terms in an

| expression is those parts of the expression connected by addition. A term in an expression
without a variable is called a constant, as 1is above. For terms to be considered “like” terms,
they must have the same variable and corresponding variables must have the same

‘ exponents. All constant terms are considered “like” terms.

| & .
| like terms unitke terms
| Ix and 8x qy and 107

[ 2x%y and 3x%y 3ab and 4ac

’ In the example, 3x and &x are like terms witn numerical coefficients of 3 and 8. A numerical
coefficient of a term is simply the number before its correspond; Ing variable. When combining
i like terms, simply keep the variable the same and combine the numerical coefficients.

| Uy + 10y = 14y 6b + 45 — 5p = 10b
;' 10X — 3x = 8x 12X = 10X%y + 2X%Y = 4x2y
I L D S B oy B et ey e N R L e ag

Identify the like ferms in each problem.

1. 7c+ 12¢c-2 2. 19y-10 3. 12rt-10r+ 181
4. 5r-10r+ 8rs 5. 5F+7/-1 6. g+9+2g+5g

simplify, If not possible, wiite already simplified.

7. 8m-3m 8 8y+ 12y + 3y 9. 35+ 4(75-2)
10. 2+ 10k il. 8g+10g+ 14 i2. 4+8x+ 11y
13. 50+ 60-9%a id. 1+8m+4t-4m 15 4w+ 2) + w

Simplify. Then evaiuate given the vaiue of the variable,

16, 6(3a+ L) +54a-2). =5 17. b+ 7)+ 20~ 14+ (b+10)., b=8

%)



Solving Equations - Variables on Both Sides

= il
5x+6=2x+5
Sx-2x+6=2x-2x+15 |
3Ix+6-6=15-6 ;
x_9 |
33 '
x=23 :
_ _ _ I |
20y +5=5y+65 7 5x—l:3x——5—
4 4
13~-ft=1t-7 8 x-2=1-2x
Bk+i10=k+2 @ 3k+10=2k-2]
Cr=20+7r 10. 8y-6=5y+12
ém—2%:m+?2;~ . -+ 10=r+¢
12. dm-9=5m+7

18 + 450 =60+ 12



Integers and the coordinate system Graphing
y-axis
1 Positive numbers are to
1 the right on the x-axis

integers are graphed on a numuoer tine. Ordered pairs of integers
are graphed on two number lines, called axes. The horizontat

number tine is called the x-axis, and the vertical number line is 1 " A
called the y-axis. Look at the coordinate system to the right with i
important parts labeled. SR R xaxis

To graph an ordered pair of integers, starting at Negative numbers are to T The starting boint is at

4
2
B 3T ™
N origm, move right (x is positive) or left the left on the X-axis and | (0,_0_). This is called the
down on the g-axis. 5t origin, labeled O

(x is negative), then up (yis positive} or down (y is 1
negative). For example, graph (3, -2} and (-4, 1)
on the graph below. y

o)
The numbpers of an ordered pair are called coordinates. To : A
name the coordinates of a point, state the ordered pair of AU | ¢
numbers that corresponds to the point. For example, on the LS 0e an o i e o o 2 4
graph, find the coardinates of A and B. M o
The coordinates of A: (5, 2). By ol ’
The coordinates of B: (-2, -4). ~l

1. Which direction are the positive numbers ¢n the x-axis?

2. Which direction are the negative numbers on the y-axis?

State the moves that would be made to graph each ordered pair.

3. (3.-2) 4. (7,6) 5. (0.-3)

6. (-1.4) 7. (-4,-5) 8. (7.0

Name the coordinates of each point.

9. A 10. B
1. C 12. D X
13. E id. F

15. On groph paper, draw and label a pair of axes. Then graph each peint telow, labeling ecch
ooint with its letter,

ACTLD. 3G 4. CW0.-2,D(6. 3).EC4-1),F(-50

.



Skill: Variables, Tables, and Graphs

nAna.t-;ALAA‘-..-a.-sa.....‘---aquA..‘A.nnaq.ngn;a--.-n.gA..ana‘ﬂﬂaatgtﬁﬂqQ“ -

Complete each table given the rule.

Rule: Outpul = Input - 3 Rule: Outpul = Input - 2 Rutle: Output = [nput + 3
Volpat (112 13 |2 B Z‘ilnput 10 ’W)|1D 40150 3'fj?put ERERERE
T = * i

Output' S 10115, !Output 20 | 40 60 | . [Outputls 17 + 8 |

Graph the data in each table.

4. Hours ’ Wages I ; 5. Gallons | Quarts {77
i ] e |
t 0 8IS f | 4
2 | 830 2 A }
300 45 3 12
4 | 360 4 15
6. A parking :arage charges $3.50 per hour to park. The equation RN R

¢ = 3.5 £ shiows how the number of hours 4 relates to the parking
charge ¢ Geaph this relationship.

Use the expression to complete each table.
7] ' ' 8. T T R

¥ lx+7 i B el xr |15 -~x
T2 o 3 1 | 15 |
T | 30
F@ | ; ]
T ] 60
_—Tﬁg 75 | 30




FGr'an:)hing linear equations Graphing
Remember, Lo solve an equation means to find a solution that Creates a true sentence. The
solutions of an equation with two variables are ordered pairs. To find a sotution of such an
equation, pick any value for x, substitute it into original equation, and solve for the
corresponding vatue of .
) . . ) x| -3xe2 [ v

Find three solutions to the equation ¢ = -3x = 2.

Choose three values for x. -1 “3(-1) + 2

Use a table 1o help organize the information. 0 -3(0) + 2

Do each computatnon'to sotlve for . 5 (-3)(2) + 2 y

Thus, the three solutions are (-1, 5), (0, 2), and (2, -4).

Nnow, graph the equation ¢ = -3x + 2.

Use the ordered pairs (points) found in the table

and graph each on the coordinate system below. Y

Draw a line to connect the points. tosh 1

Notice, if an ordered pair is a solution to an ecuation
of a tine, it witl be a point on the line. \

Thus, an equation like ¢ = ~3x + 2 is a linear equation

H

> i
because its graph is a straight line. An equation like this ] \
will have an infinite number of solutions because a line [ \('2, -4) i

can go in either direction forever, I

1. Give a definition of a linear equafion.

2. Stafe the steps fo use to graph y=x+ 5

Find four solutions fo each equation. Be surs to write each solution as an ordered pair.

3. y=3x 4. v=-x 5 y-x=4

6. y=4x+8 7.x+y=2 8 y=x-5

On graph paper, graph each equation using a tabie to find points on the line.

9. v=x 10, y=2x 1. x-y=5

12 y=-x+2 13, x+y=1 4. 2x+y=4

é\.



Fslope—inter'cept form of linear equations Writing Linear Equations

Linear eduations are equations of lines. A tinear equation written in slepe-intercept form is
mwher‘e m is the stope of the line and b is the
(e T

y-intercept. The y-intercept is the FYSAS
point at which the line crosses the y-axis.

L\;SE"’?_Q:
L q,«g‘)‘ﬁ"ﬂ
U=3x+2 Y=-5x%+1 Y=Xx-7 U=-8x-10 v o
m=3, y-int. =2 m = -5, y-int. = | m =1, y-int. = -7 m=-8, y-int.=-10 .- pe:

Equations written in standard form can be put in slope-intercept form simpi

y by adding or 219> @
subtracting terms from either side of the equations.

IX =12 SIX - (=Y bX ~ 24 =10
IX - 3XxX+ Yy =12 - 3x SIX s IX -y =4+ X 6X —6X - 2y =10 ~ 6x
G=-3x+12 Y- TX Y -2y _ 1 6x
(Y= (DTx - ¥) 277

g=-Tx-4

SRR SR P
| NER VG E N
1. Write the slope-intercept form of the eqguation of g line. |

State the siope and tha w-intercept of each line.

2 y=2x+5 3. y=x-10 4 v=-x+4
-8 y=-8x+7 6. v=-bx 7. y=5

Put each equation in slope-intercept form,

8 3x+yv=10 9. 7x-v=-12
10, -7x-y=-5 L -3y=12+3x
12. 4y = 4x+ 8 13. x+ 2y =16
T4, 2x:8y=.8 15. -12y = 24x + 12

5



Trons| stions

A translation is the movemen

direction. Then connect

Example: Trangie ABC hag vertices A- 4,

5 units night and 2 units up.

tof a geometric figure in some direction withou turning the figure.
When franslating a figure, every paint of the origr
same direction. Ta graph a translation of 3 figura
the new vertices

-2),B{-2,0 and C(- 1, - 3)
Find the vertices of riangle A'B'C after a ranslation of

nal figure is moved the same distance and in the |

, move each veriex of the figure in the given

[ Al—4, —2)

(=4 +5, -2+ 2}

Aad 5 to each x-coordinate Add 2 to each y-coordinata :
Vertices of AABC x+5,y+2) Vertices of&A’B’C’l i
[ P ] ]

The coordinates of tha vertices of A A’B'C’ are A'(1,0), B'(3,

AL D

| A

2), and C'(4, - 1).

1.) Translate AGH! 1 unit left and 5 uni

ts down.

2.) Translate rectangie LMNQ 3 units up and £ units right.

i'l[l‘ff!l! |
E AT

(11 ]

S NN

Ly T !Hl

{
Et;; i
fui T

rghtand 3 units down, Then graph the figure
fransiated image.

3} AXYZ has vertices X{-4,8), v-1, 3} and Z(- 2, 0. )
Find the vertices of AX'Y'Z after a {ranslatior. of 4 units

and its

4.) Parallefogram RSTU has vertices R(-1,-3), 8(0,- 1),
T{4.-1), and U(3, - 3). Find the vertices of RSTY

afier a translation of 2 units left and 3 units up. Ther graph
the figure and s translated image.

T T T
Eﬁl!
|
i

[

I £

T i 1 0
.

!
! |
I [
i
|
|

E

-




Ke lectvns

A type of transformation where a figure is flipped over a line of symmetry is 2 reflection. To draw the refleciion
| of a palygon, find the distance from each vertex of the polygon io the ling of symmetry. Plot the new vertices the
same distance from the tine of symmetry but on the other side of the line. Then connact the new vertices to

compiate the reflectad image

* To reflect a point over the x-axis, use the same x-coordinate and multiply the y-coordinate by -1.
* To reflect a point over the y-axis, use the same y-coordinate and multiply the x-coordinate by -1.

Example: Triangle DEF nas verices D{2, 2), E(5. 4) and F/1, 5). Finc ‘he coordinates of the vertices of DEF after a

reflection over the x-axis Then graph the figure and its refiected image.

Vertices of | Distance from | Vertices of
ADEF zaxis | ADEF
D2, 2 2 | D2 -
E(5, 4) 4 | E'5, -4
T F15 5 T FL -5

Plot the vertices and connect them to form ADEF. The x-axis is the line of symmetry. The distance from a point
on ADEF to the line of symmetry is the same as the distance from the line of symmetry to the reflected image.

BEENS
BN |
— |
1 J
] o BE
{ 23 )
g |
_ /
];F»-“"CJ

1.) AABC has vertces A0, 4], B2, 1), and C!4, 3} Find

the coordinates of the vertices of ABC after a reflection
over the x-axis. Then craph the figure and its raflected

image.

L

I
!
I

|
[

i

|
T

NN

2.) Rectangle MNOP has vertices M{- 2, - 4), Ni- 2, - 1),

O(3, - 1), and P(3, - 4). Find the coordinates of the vertices
of MNOP after a reflection ove~ the x-axis. 7han graph the
figure and its reflectad imaae.

¥
I
i

3
[
|

i
i
L
‘

!

M

3.) Trapezoid WXYZ has vertices WI-1, 3}, X(-1, -4),
Y(-5, -4, and Z(-3, 3). }. Find the coordinates of the
vertices of WXYZ after a reflection over the y-axis.
Then graph the figure and its reflected image.

[T

RN

|
|

T

4.) Acorporate plaza :s to be built around a small .ake.
Building 1 has alrsady been built. Suppose there are axes
through the lake as shown. Show where Building 2 should
e puilt if 1t wil be a reflection of Bullding 7 across the
y-axis followed by a reflection across the x-axs.

Buiding 1
23
Ve

LY La%teh4_
_h lc J,f‘ ix:
L NI ANl
: t : “""-’4 54—i
[ H : 1 T \ ]
[ el
N IR
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RototionsS

I A type of transformation where a figure is turned arcund a fixed point is called a rotation.
The figure can be rotated 90° ciockwise, 90° counterclockwise, or 180° about the ongin.

+ To rotate 2 figure 90° clockwise, switch the coordinates of each point and muitiply the new second coordinate by -1,
* To rotate a figure 90° counterclockwise, switch the coordinates of each point and multiply the new first coordinate by -1.
* To rotate a figura 180°, multiply both coordinates of each paint by -1,

Example: Graph the image of the figure after a rotation of 90° clockwise.

E '__k- 7] L]
Haa UREEEN
W, B |
T{4-2) —»  T(24 |
V21— V12 | 5 | e
W-2 -5 — W52 | y !
20-4,-3) —y Z(-34 l
Z
bl
1) Graph the :image of the figure after a rotation of 90° 2.) Graph the image of the figure after a rotation of 180°.
coeunterclockwise.
: Ly | ! — ¥ .
T4-2 T | T Te4 T ) 1
V(-2,-1) Vi, ) 1] Ilf-j VEZ -1 V) |
3] £ : ! & P L X] . '
A N Ff ] we2-n o w ) NEEREE
! t i T
Z(-4,-3) Z(_,_ ) [z 4-4-3 2, ) 3 1
o W ; l W T
3.} Graph the image of the figure afier a rotation of 90° 4.} Graph the image of the figure affer a retaticn of 1807
clockwise,
— Ty 471 ;
) T IVl 37 S ' A A
BL . ) Bl )= — | B~ Bl B |
[ C IF i ‘i i i : - f ] |
) L PTG LD EEEn
iJI i + | + I Js i_‘ tO : : ;
oy v ) R e | |
S : Pl ! |
M) Vo e Ve Ve )
NEEE | J — =

e
11




Multiplying and dividing monomials Properties Used in Algebra

Remember {he parts that make up a power. For example, 42 is a power, where 4 is the base and
2 1s the exponent. in mathematics, powers that have the same base can be multiplied simply
by adding their exponents.

45 e 4t = y3-3 =yt The base is 4 and remains unchanged. Add the exponents.

nen’ =n2-7=pn° The kase is 7 and remains unchanged. Add the exponents.
Find the product of (8x5H{-3x7).

-12x57 Multiply & and -3. The base x remains unchanged.

= -12x" Add the exponents.

Powers that have the same base can also be divided by simply subtracting the exoonents.
A0 - 10%-2-102 The base is 10. Subtract exponents.

192
- -qab’
Divide —
= -3gb7 5 Divide -9 and 3.

= -3qb? Subtract exponents of base b.

Write a division and a multiplication problem, each with a solution of 5%,

Explain the relaticnship between multiplying and dividing powers.

Find each product or guotient. Leave each answer in exoonential form.,

3.

6.

116 1717 4 b7 et 5,%&_
7 o 1
x3 e x8 7. % 8. ]32}();
25 5 27 . % 11. 4cid s -5ccf?

Find each missing exponent.

12,

i4.

(67)(6% = 6'2 13. S=r°

CJ(O’B)(GS) = 7 15, = ]
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Percents

Examples:
B SALES TAXis a percent of the purchase price and is an amount paid in addition to the purchase price.

Determine the total price of a $17.55 soccer ball if the sales tax is 6%,
Cetermine the sales {ax by changing % to a decimal and multiply. 17.55x0.06 =107 (TAX)
Add price and tax to determine the total price. 17.55+1.07 = 18.82

B COMMISSION is the amount a salesman/woman makes for sefling items. To determine the amount of
commission, change the % to a decimal and multiply by the total amount sold.

Determine the commission for a RY salesman, whose szles far the month of March totaled $148,000. The saiesman
eams a 4% commission.
Change 4% o a decimal. 4% =(.04 Multiply decimal and total seld. 0.04 x 149,000 = 5350
The RV salesman/woman will maxe 2 total commission of $5,960 for the month of March

W SIMPLE INTEREST the amount of money paid or earned for the use of maney. To determine simple
interest |, use the formula | = prt. Principal p is the amount of money deposited or invested. Rate r is the
annual interest rate written as a decimal. Time tis the amount of time the money is invested in years.

Determine the simgie interest earnad in a savings account where $136 is deposited for 2 years if the interest rate 1s
7.5% per year.

| = prt |=136+0.075+2 | = 2040 The simple interest earned is $20.40
1.} Jeramy wants to buy a skateboard but does not know if 1 2.} Blake bought two magazines for $4.95 each. If the
he has enough money. The price of the skateboard is $85 - sales tax was 6.75%, what was the total amount that he
and the sales tax is 6%. What will be the fotal cost of the i paid for the magazines?
skateboard? ;

i

3.) How much interest will Hannzh eam ir 4 years if she 4.) You are a real estate agent. For every house you sell
deposits $83C in a savings account at 8.5% simple you earn 3.8% commussion. This manth you sold 2 houses
interes:? that had a combined total of $560,950. How much
commission will you earmn?

5.) Whan Melissa was born, her parents put $8,000 into 2 6.) A carsalesman earns 7% comimission on his total
coilege fund account that earned 9% simple interest. sales this month  If he sells 2 cars at $15,670 each, and 2
Determ re the fotal amount in the account after 18 years. | truck at $25,995, how much commission will he sam?
{hint: You need o fnd the tota! amount of sales first)

iy



