May 2024

UPPER SCHOOL SUMMER MATH
Rising 8" Grade
Algebra Il Readiness Packet

Dear Upper School Students,

This summer, we encourage you to continue to foster a belief in the importance and enjoyment of
mathematics at home. Being actively involved in mathematical activities enhances learning.

In preparation for the 2024-2025 school year, each student in middle school is required to complete a summer
math review packet. Each packet focuses on the prerequisite concepts and skills necessary for student success
in each math class. The topics within this packet are important foundational concepts. READ THE
INSTRUCTIONS. Even if it doesn’t say “Show Your Work” at the top of the page, you are expected to show your
work on all pages. If you need extra space, you must use and attach scratch paper to the back of the packet.

Please bring your completed math packet (with scratch work attached) with you on the first day of school in
August. Your math teachers will be collecting them, and the packets will be graded for timeliness and
thoroughness of completion.

Have a wonderful summer!

The Middle School Mathematics Department



Solve each equation.

. -3%-9=-27

2. 25+2(n+2)=130

3. -db-6=-3b+ U8

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

5. <24 - 10k = -8(k + 4) - 2k

6. £-(-19) = IIf +23-20f

8. -0.5g + 13 =3g

9. 5(h+12)-(Wh-2)=h-8

0. |3x + U] =16

IL. 3|x — 5] = 27

2. -8|2x — 6] + b = —60

Solve each word problem algebraically.

13.  The sum of two consecutive integers is one less | It
than three times the smaller integer. Find the

Two integers.

inches.

The length of a rectangular picture is 5 inches
more than three times the width. Find the
dimensions of the picture if its perimeter is 74




{

K Solving Multi-Step Equations

(. Clear parentheses using the distributive property. Ex: 3 (2:X “5)-3=2x+ 8+ 0x
2. Combine like terms within each side of the equal sign. X -15-3=2x+8+0x
ox - 18 = 8x +
3. Add/subtract terms to both sides of the equation to get the terms 8 -
with variables on one side and constant terms on the other side. g;: -2 = 2:;(
4. Isolate the variable by multiplying/dividing both sides of the equation -26 = X
by the number with the variable. 2

\ -'3=X9x="3/

/ Solving Absolute Value Equations \

I. Isolate the absolute value. Ex: -3[3x+2| ~ 2= -8
2. Break the absolute value equation into two separate equations. For -313x+2] 1% = I%
the first equation, set the expression inside the absolute value 13|3x+2| = 6
notation equal to the opposite side of the equation. For the second . .
equation, make the number on the opposite side negative. |3x+2| = 2
3. Solve each equation. I +2=2 X +2=-2
\ Yy
x=0 =-7

\ x={0, - %) j

4 Solving Word Problems Algebraically N

EX: Bobby is 4 years younger than twice Jimmys age.

. Define a variable. If Bobby is 26 years old, how old is Jimmy?
2. Write an equation. Let j = Jimmy's age
3. Solve the equation. Y- u' = 26

J=1

i 4. Label your answer with the a iate units.
K your answer wi ppropriate un > [Gimmy is 15 years OHJ




Solve each inequality. Graph the solution on a number line.

5. -bx + 3>-39

. 25-3(n-2)2-8n+6

7. 8g - 6(g + 1) < U4(2g - 9)

8. 7Tk +1<8 or -7<k-10

9. -4 <3b+2<720

20. 9<-Im <24

2. y+(-6)2-13 or -3y+8>-7

22.|2x + 5| < 13

23. 7w — 6] > 2I

24. -2|3m| + 3 <-5I




/ Solving & Graphing Inequalities \

I. Solve the inequality as if it is an equation. Ex: -24 > 3x - & - 9x

2. If you muﬁiplg or divide'both sides of the inequality by a negative U > b -
number, flip the inequality sign. 6 Ji

3. Write your answer with the variable on the left of the inequality sign. 18 > -Ux

4. Graph the solution on a number line. Make an open circle on the A '_%T

number if the number is not included in the solution (< or >) and
make a closed circle if the number is included (< or 2). Shade to the
left for less than (< or <) and shade to the right for greater than (>

\0'“2)- -louzssuseJ
/ Compound Inequalities \
Ex: x+2>6 or -2x2-2

"Or" Inequalities

. Solve each inequality separately and graph the solution to each on A +_% >‘_% or %% 22

one number line. -2
Ix>U4 or x<I|

3<x 2x>3

10123456
Ex: 3<2x-3<7

"And" Inequalties:
I. Isolate the variable, making sure to do the same thing to all 3 parts

of the inequality. 3 < 2% - % <7
2. Graph the solution to each part of the compound inequality and see 7 23 3
where those grophs overlap. The overlapping part is the solution. —%5 Tx -L,ZO—
[3 <x<5]|

———— Gl
\ -10123456/

- Absolute Value Inequalities I

Ex: [x+1]-3 > —

. Isolate the absolute value.

2. Change the absolute value inequality into o compound inequality. For > Ix+1]-8 = —i
or 2, turn it into an "or" inequality.  For < or <, turn it into an "and" X +3
inequality. For the first inequality, keep everything the same, except Ix+1 = 2
eliminate the absolute value symbols. For the second inequality, make O \+ <2
the number on the opposite side negative and flip the inequality sign. A+ 2_? or X _g B |

3. Solve and graph the compound inequality. X or

<l e
\ 4-32-1 0 1 2 3/




Find the slope of the line that passes through the pair of points.

25. (4,-3) and (4, -8)

26. (-8, 5) and (3, -6)

27.(7, -1) and (15, 9)

Graph each line.

28. g:—%x+2 29.y=x-3 30 g:—;x+5
P T FEHFHT
i 1 - H
| EEEEEEEE
3 xXx-y=-"2 2.x+y=h 333 + by =-12
. T -
i \ [ 1] i n
! J
= = |
11 i ' . H
3.y +3= 5x+2) 3.y~ 1= 5(x~3) %.y-2=0
[ 1 [ | | | i
EENENEEEE EEEE i T
1 m ——
i ] t1] I

Write the equation of the line in point-slope, slope-intercept, and

standard form.

37. Line passing through point
(3, B) with a slope of |

38. Line passing through points
(-4, 2) and (0, 3)

39. Line passing through points
(I, 3) and (2, 5)




4 Finding Slope from 2 Points h

Y2 ~ Y Ex: Find the sb '

) - i F pe of the line that passes through the
Slope Formula: m x2 = points (-4, -3) and (7, -7)

Special Cases: _7-(=3) -4 ,

ms=———-—~ =

7-(-9 - 6 T |'%

% - slope =0 % - slope is undefined

- P
4 Slope-Intercept Form N

Yy =mx+ Ex: 6ro|phg=%x-l

yrintercept is -1

m=spe & b =y-intercept T TTTT sopon? (so from the
‘ i t 2 € right 3
Graphing from Slope-Intercept Form: L Frereeptgo R e fngnt3)
L7
. Make a point at the y-intercept. i T
rise . L 11 L4 |
2. Use the slope (ﬁﬁ) to make more points. Bz l

K 3. Connect the points to form a line. I O

J
( Ax + By = C Standard Form \

Ex: Graph2x - 3y =-6—-

A B EC are integérs” & A is not negative ‘ EEEEN SN
x-intercept: 2x - 3(0) = -6 | //’7
Graphing Using Intercepts: %?;0-)6 > x=-3 AT
I. Find the x-intercept by substituting O for y. ' A ]
2. Find the y-intercept by substituting O for x. Yrintercept: :23(0)_‘ _19 5 © , _} : —
3. Make a point at each intercept and then connect ((;'1 E) I= [ [

\ the points to form a line. J

Point-Slope Form

Y- Ul = YY\(X - X,) Ex: Write the equation of the line passing through the

m = slope & (x,y) is a point on the graph points (-1, 2) and (3, 4} in point-siope form. Then

convert it to slope-intercept and standard form.

Converting Point-Slope Form to Slope-Intercept Form: not=2 2 _ 1

I. Distribute m. I

|

2. Move y, to the other side of the equation. Point-Slope Form: | Y — 2 = 7 (x + )

Converting Slope-Intercept Form to Standard Form: Convert to Slope-llntercept Form: —
[
I. Bring the x term to the left. P Y-Z=gxeg A y=zx+3;
2. I there are fractions in the equation, multiply everything Convert to Standard Form:

through by the least common denominator. 5 (_ 1o, Y= é) shon-5
k& If A is negative, multiply everything through by -i. ¢ z /




Determine whether the lines are paradllel, perpendicular, or neither. Justify your answer.

40. y=2x-8

Y= X+0

b y=x
X+y=-2

42.3x +2y=18
9+H—=-%(x—'+)

Write the equation of the line parallel to the given line that passes through the given point in

slope-intercept form.

3. y=-Ux-2; (0,-I)

Ul 2x -y =-4; (2,5)

Write the equation of the line perpendicular to the given line that passes through the given

point in slope-intercept form.

Us.y=2x-9 (-6,-2)

Uo. Ux +y=-6; (4 5)

Graph the solution to each linear inequality.

47. y<-Ux-3

4. 2x -y < |

Uq, x + 3y > 3




/ Parallel & Perpendicular Lines

Parallel Lines have the same sibpe but different y-intercepts.
Perpendicular Lines have opposite recjprocal slopes.

Writing Equations of Parallel Lines:

I. Find the slope of the original line by first converting it to slope-
intercept form if it is in Standard Form. The slope of the line
parallel will have that same slope.

2. Use the given point along with the slope you just found to write
the equation of the line in point-slope form.

3. Convert the point-slope form equadtion to slope-intercept form.

Writing Equations of Perpendicular Lines:

. Find the slope of the original line. The slope of the line
perpendicular will have the opposite (negative) reciprocal slope.

2. Use the given point along with the slope you just found to write
the equation of the line in point-slope form.

3. Convert the point-siope form equation to slope-intercept form.

T

EXx: Write the equation of the line that is paralle!

to the line y = 3x - 5 and passes through
the point (-2, 4).

y=3x%-5

m = 3, so slope of paralle! line is 3, too
2 y-4=3x+2

2 yYy-U=3%x+0

> [s=50 0]

Ex: Write the equation of the line that is
perpendicular to the line x - 3y = -6 and
passes through the point (-, ).

X-3Yy=-6 2 -3y=-x-6

> y:—éx+2

3 SO slope of perpendicular line is -3
2 y-I1=-3(x+1)

2 y-I=-3x-3
9

=52

|
m =

/ Linear Inequalities \

. Convert the linear inequality in slope-intercept form. Be sure
the y is on the left and remember to flip the inequality sign if
you multiply or divide by a negative.

2. Graph the line as if it is dn equation, except use a dotted line
if the inequality sign is < or >. If the sign is < or 2, use a
regular solid fine.

3. Shade above the line for a 'greater than" inequality (> or 2).
Shade below the line for a "less than' inequality (< or <). (For
vertical lines, shade to the right for greater than and to the
left for less than).

N

Ex: -3x-2y>8

“x-2y>8
+3x +3x

2y> 3+ 8
2 -2 2

3y .
g<--,zx U




Solve each system of equations by graphing.

1 Yy=2x+1 X—2y==4
50. {9 =X 5. {—-g = —2X + 1 52. {—3x +2y=-8
y = x—I
Solve each system of equations using substitution.
y=2x+3 x+4y=5 y—7x=-13
53. {Sx -2y =6 S {—Zx +5y =16 85. { —Ix +y=15
Solve each system of equations using elimination.
X—-7y=-29 —Ux — 8y =-U38 x -7y =12
S6. {—'4x + 7y =127 57. { 8x + 3y = —34 2. {Gx = 4y + 42

Solve each word problem using a system of equations.

59. Joe bought 5 apples and 4 bananas for $6. Dawn | 60. Wesley and Brian have a total of 87 baseball

bought 3 apples and & bananas for $6.30. How
much does each apple and each banana cost?

cards. Wesley has 30 less than twice as many
cards as Brian. How many baseball cards do
they each own?




4 Solving Systems of Equations by Graphing \

L. Graph both lines on the same coordinate plane. Ex: Solve the system bU graphing: y 2 —
- 11
2. Find the point where the lines meet, and write that solution ] ?J
as an ordered pair. T T
! solution:
Special Cases: ] 3 | I
- parallel lines: no solution A VI T
\- coincident lines (lines that are the same): infinitely many solutions AnvERE. )

4 Solving Systems of Equations Using Substitution )

L x+y=4
. Solve one of the equations for x or y. Ex: Solve the system by substitution: {zx - 3% =

X+3y=4t 2> x=-3y+4

2. Replace the x or y in the other equation with the

expression you found in step | that equals that variable. 2%X-3y=-1> 2(-3y+4)-3y=-
3. Solve the equation. 3 ’29 + g -3y =~
4. Substitute the solution you found in step 3 with the variable S ql[j l q -'9 [y=1

in your step | equation to solve for the other variable.

> x=-3y+U4D>x=3()+4 >[x=1]

mee your solution as an ordered pair. solution: [ "II' /

- Solving Systems of Equations Using Elimination N\

. Write both equations in Standard Form. Ex: Solve the sgmm bg eliminattion: { %+ ty=

X+ 2y=—0
2. Multiply neither, one, or both of the equations by constants oy + U ‘=
i i inj erms opposite ‘2(_2)( + Zlg = _6)
so that either the x coefficients or the y coefficients are terms oppost

coefficients

opposites (i.e. 2 and -2). BN +3x + 49 ok

3. Add the two equations. The terms with the opposite el T 2
coefficients will cancel out. x o=k >
4. Solve the equation for the variable that didn't cancel out. 2 X+Uy=2 > 3(Y+ty=2
5. Substitute the solution you found in step 4 for the variable D> b+ly=2 > Uy=-4 >

in any of the equations, and solve to find the other variable.

solution: (2, -1
wrrte your solution as an ordered pair. ) /

4 Systems of Equations Word Problems N

EX: A 24 question test contains some 3 point questions
and some 5 point questions. If the test is worth

I. Define 2 variables.

2. Write 2 equations. 100 points, how many of each type of questions
. . are there?
3. Sol.ve the system of equations using the method of your Let x = # of 3 point questions
choice. y = # of 5 point questions
4. Label your solution with the appropriate units. ry=124
3x +BY = 100

solve using substitution or elimination = solution: (10, 14)

K | There were 10 3-point questions and 4 5-point questioy




Simplify each expression completely. Write your answer using only positive exponents.

bl X6 - x* 02. (5%)? 63. —6a%b™c - tab?
3b—6 6 3 3 g 0
g, 9 7y 6b. (8w
6 C_2 5 ( 325 ) ( q )
5.5 g _ m _
67, Zdf o6. (2672d%) - 3b’d




