Rising Geometry
Summer Packet 2025

This packet provides practice on prerequisite skills needed
for the Honors Geometry course.

Simplifying Expressions and P.1-2
Combiving Like Terms
Solving Eduations and Systems of p. 2-4
Eduations/Ivedualities
Functions p.5
Linear Functions p. @
Quadratics: Factoring & Solving p. 7-©
Radical Expressions P. 4
Auswer Keys P. 1017
Additional Math Resources P.19%




Part 1: Simplifying Expressions and

Problem Set 1
Evaluare each expression.

L.1+46—3 1543

9

224 (10— 1) = 3 3. — 5

—18

-3

—27-8

2
5.(10 - 7) - m

Evaluate each expression using the values given.

1.z +}72—%, ifx=—9,y=—3 andz =— 4

2
X

2y—x+-if x=2andy =— 9

Problem Set 2

Simplify each of the following expressions.
L7m+1+7m+ 4 210 -7p+p -5

4—6(—84+9) + 4a 5.— 2(—= 1+ 6m) + 8m

7.— 7k(1 — 8k) + 5k(— 3 — 2k)  $8.7a(l + 8a) — 8a(a + 9)

10. (5x — 3x2) — (7x + axz) 1L (k + 5k2}+ (k +4 - ?kz)

13.3n — 2 —8n") + (7 — 8n —7n°) 14— 5(u — h)

7.-9e5—[10 - (- D]’

Combining Like Terwms

(—B+3)e2—(—-2)
4 -

-2

8.— 4[5 -4 9)

3.6(5x +7) — 7

6.— 3k — 3(5k+ 7)
9.(6 + 5n) + (4n — 8)

12, [5:,-:2 + ?v3) - (51:»3 2 — 8)

15.(1 — 4a — 5a’) — (6 + a’ + 4a)



Problem Set 3
Simplify each of the following expressions using the FOIL method.

Remember:

When multiplying two polynomials, you must distribute every term in the first expression to every term in the second
expression. For binomials, it is helpful to remember the FOIL method, which reminds you to multiply the first terms
together first, then the outer terms, then the inner terms, then the last terms. Finally, simplify by putting like terms

tcgether. When multiplying la.rger pnl}rncmials, you can follow the same pattern.

L.(2x — 7)(x + 6) 2.(2x — 6)(8x — 1) 3. (x + 6)(8x — 3)
7.(5p + 6)((3p" + p + 6) 8.(7x + 5)(4x" + 8x + 5) 9.(3¢ — 5)(26" — ¢ + 8)
Remember:

Rules for exponents
Product Rule~a” + @’ = a*"”

When terms with the same base are multiplied, you add the exponents.

E

. a
Quotient Rule ~ = = a
a

=y
When terms with the same base are divided, you subtract the exponents.

oy

y
¥

Power Rule ~ [ﬂ ) =a

When a term is raised to another exponent, you multiply the exponents.

Zero Exponent ~ =1

Anything raised to the zero power is equal to one.
a\™* by*

Negative exponents ~ (T) = (?)

A negative exponent is equivalent to taking the reciprocal of the base number, and applying the absolute value to the

exponent

Problem Set 4

Simplify each of the following expressions. Your answer should include only positive exponents.

3 _ _ -1
1.(41’}1)2 2,—{7 34u 2070 S (y‘]
4xy
2 3

1] 3 2 3
~ 3 -1 2x b 2ab
5.(%) (267" 3 (—zy) 7= s

N 4 4, -3 B -3

9.a b « 2b)* 10— i, (2] 1267 °y% o (x°)

ixy 2ba



Part 22 Solving Equations and Systewms of Linear Equations &
Twvedualities

Solve each equation:

52x—1 — 57x—8

36 92x+1 — 27x—1
1. )
4. — Z(Bm — 3) = B& 5.x + 16 =— 8(5x — 2) 6.— 9 4+ 4m = 3(m — 5)
7.2x + 6x =— 10 ﬁ.%=—p+%p ‘J.—;—'n—En =—%
Problem Set 6
Solve each of the following proportions.
2 m 4 b x—2 2 6 10
1'6_4 2'5_4 3'5_6 4'5_!{—1
17d 51 x—4 7 3w 2 8a—>5 13
5. 25 125 6. x 9 7. 10w+2 7 8. S5a—4 8
Use substitution to solve each system of equations.
y=4x x=2y—3
7 {3x—y=1 & {x=2y+4
Use elimination to solve each system of equations.
2x+3y=6 3a—b=2
13'[x+2y=5 u {3420 23



Solve each inequality and graph the solution on a number line.

1. 2(t+3)=>16 2. 3x+10>8— (x + 14) 3.2(y—2) > —4+2y
4. m+17<-3m—-13) 5 k-6<—(10+k) 6. n—4<-3(2+n)
7. 3<3wor 3w=9 8.2y+2<120r y—3=2y
9. §n>—20r2n—2<6+n 10.3a+2250r7+3a<2a+6
Graph each inequality.
11. y<4 12. . x=1 13.  3x =<y
ey o -
0| X 0 X
0 X
i
4. —x>y 5. x —y=1 16. 9x —3y <6




Part 3: Functions

51. Identify the domain and range of the following. Is the relation a function?

Y

a. {(-1,3).(5,3),(2,6),(8,1)} C.

b. {(0,3),(4,1),(-2,4).(4,5),(-10,2)} “ 1
D |

e

52. Characteristics of Graphs: For each function below: sketch the graph, state x and y intercepts,
and state domain and range

a) 2y-x+5=0 b) 7x=15
c) y=3*+5 d) y=2(x—4)>+3

53. For the function: y = —3(x +5)? —4

a.) State the y-intercept
b) What transformations take place from the parent graph of y = x?

c) State the end-behavior of the graph of this function

Ji€3) =%x2 +4x+6 isin form.
Domain- Interval: Set:

X
Range: Interval: Set: Y
Vertex: Max or Min (circle one)

Axis of symmetry:

Number of real solutions (circleone): 0 1 2

Which are and (write n/a if there are 0)

y-intercept:

Interval of Increase:

Interval of Decrease:

Asx —> o,y —>

Asx — -0,y —>




Part 4: Linvear Functions

Remember:

Slope-Intercept Form is y = mx + b, where m is the slope, and & is the y-interecept.
rise
run *

Slope can also be understood as

Y.y
The slope can be found from 2 points using the formula %
2

X
1

Problem Set 8

Write an equation in slope-intercept form that satisfies each of the following requirements.

1. Slope = -2, y-intercept=1 2. slnpe=%, passes through the point (— 3, 2)

Write the following equations in slope-intercept form.

3.5x + y = 30 4x-—y=7 5.— 4x + 3y = 12

Remember:

Lines are parallel if the slopes are the same.

Lines are perpendicular if the slopes are the negative inverse of each other, such as %a_nd — %

Problem Set 9

State whether each pair of lines is parallel, perpendicular, or neither.

Ly=6x—4 2y=2x+1 3.2 — 3y =— 6
y:ﬁx—3 y=—%x—4 2x—y=2

IX: Writing Equations of lines using POINT SLOPE FORM y — y; = m(x — x;):
54. Write the equation of a line passing through (6,5) with slope 1/2.
55. Write the equation of a line passing through (-1,3) and (7,2).

56. Write the equation of the line that is perpendicular to the graph of 2x — 3y = -3,
and passes through (-3, 0).



Part 5: Quadratics: Factoring & Solving

Factoring Guide

Type of When to Use It Method Example
Factoring
1. Greatest Anvtime, ALL THE TIME, Find the greatest common 14x +21x
Common if Possible. You should multiple of each term and
Factor always look for the GCF factor it out. Factored: Tx(2x + 3)
before you do any other type
of factoring.

2. Difference

Two Terms. A perfect square

ﬂE_bE

x—4

3. Separate b term into

those 2 factors.

4. Grouping

of Two minus another perfect square.
Squares Factored: (a +b)(a—b) Factored: (x +2)(x -2)
3. Standard Three Terms. Trinomial in Look for factors of ¢ that X —Tr+12
Form the form x* + bx +¢ add up to b.
when Factored: (x - 3)(x—4)
a=1
4. Grouping Four Terms. This is the only | Group the first two and the 3x-4x—-6x+8
type of factoring yvou can fry second two terms. Find
when there are 4 terms. GCF of each group. Factored:
(3x” = 4x)(—6x + §)
x(3x-4)-2(3x-4)
(3x-4)(x-2)
5. Perfect Three Terms. Trinomial in a +2ab+ b
Square the form Factored: (a+b) 4x* —12x+9
Trinomial a +2ab+b or
a’ —2ab+ b at —2ab+ b Factored: (2x —3)°
Factored: (a—b)*
6. Standard Three Terms. Trinomial in Multiply a-c Iyl —5x—13
Form the form ax” + bx + ¢ Look for factors of
when a+c that add up to b. Factored:
axl

(2x* —6x)+(x-3)
2x(x=3N+1Ux-3)
2x+Dix-3)




Factor Completely.

1. x% 4 3x

4. x°-=9

7. x2+10x+9

10. 6x%y + 4xy?

2. x*—4x+3

5. 4x% +12x

8 —4x?2 +19x-21

11. y¢ -8y +15

3. x2—6x+9

6. x*=3x+2

9. 5x? — 25x

12. x2 —y?

13. —81+at 14. 25x% — 20x + 4 15. x¥ +7x* + x
16. 8y? — 200 17. 3x* +2x -8 18, 2x% —4x + 2
19, 2x% —3x -2 20. a’ —18a + 72

Solve the quadratic equation by factoring.
37. x> +2x—24=0 38. 9x2—-25=0
Solve the quadratic equation by using square roots.

39. 2x2—-1=13 40. (x—3)2=-5=19
Solve the quadratic equation by completing the square.

41. x* —6x+4=0 42. 2x* =8x + 16
Solve the quadratic equation by using the quadratic formula.

43. x2 4+ 6x+2=0 44, 3x* —5x+12=0



Part @: Radical Txpressions

Simplify
25. 147 26. 2414 #4/21 27. J? 28. %
L 30. 2+/50 —3+/32 31. bv'40b2 + 3+/90b* 32.vasb3cd®

T EH3



Answer Keys

Part 1: Simplifying Expressions and Combining Like Teyy,.

Problem Set 1

Evaluate each expression

L1+ 4¢6~3 2 24(10-1)+3

| ¥ l"{'.; q- __%
v Ay I
5.(10 - 7)" - =l os(fT;') 7. =9e5=[10 = (- 7))

3 =] <534

Evaluate cach expression using the values given.

l.z+y:—%, fx=~9 y=-3 andz =- 4

ly-x+-if x=2andy =- 9

-0

Problem Set 2
Simplify each of the tollowing expressions.
L7m + 14+ 7m + 4

(twa vs

4= 6(~ 8+ 9) + 4a
-tHa

= 7k(1 — Bk) + Sk(- 3 — 2k)

2.10-7p+__p-5
“p s
5.— 2(= 1 4+ 6m) + 8m

2 -Hw

8.7a(1 + 8Ba) — Ba(a + 9)

L2ty Sa+rt3a*

10.(5% - 3) ~ (7x + 8¢") 10 (k +5K) + (k + 4 - %) (s’
Ix-(Ix* “LETr L

13(3n =2 -8n") + (7 - 8n - 70")  14.- 5(2u - h)
-150n*=Gnrs “l0urSh

L= 5= (=2)

o

15.(1 -~ 42 - 5a°) - (6 + a' + 4a)

(~843)e2~(~2)
4

-4

U

2 8- 4(5 - -?» + 9)

bH

3.6(5x +7) - 7
30X ¥4 T

6.— 3k - 3(5k + 7)

(%S¢ -1

9.(6 + 5n) 4+ (4n - 8)

“2.+9n
- ((u" - 20 - 8)

FYveg

-loat*- $a-S

10



Part 2: Solving Equations and Systems of Linear Equaﬁom

Twvequalities
Solve each equation:

slx-l = c"u -8

1 3

241 pgr-1

. 6. ‘?t s e
2x- 1= Tx-8 (3%) '@‘)
Sx = =1 Yl = 3Ix-3

x:% X= —g

4= 2(8m - 3) = B6 5. 4 16 =— 8(5x - 2)

Xx=0

Problem Set 6
Solve cach of the following proportions.
L+ = :

Ao x=2
2.,:.'—4 X

M=% b=

NG
><
I\

wl=

Use substitution to solve each system of equations.

y = 4x x=2y—-3
7 {31—y=1 s !x=2y+4

(-1,-4) No Solution

Use elimination to solve cach system of equations.

L [Zx+3y=06 da~bh=1
Nx+2y=5 $: tuotb—-ﬁl

(_’7)'”1) (Il‘)

6.— 94+ 4m = 3(m -~ 5)

? "
v ) =—=n~-2n m——

11



'ﬂch inequality and graph the solution on a number line.

1 2(t+3)216 2. 3x+10> 8- (x + 14) 3.2(y-2)>-4+2y
k25 X>-Y o Solution

4 m+17 < ~(3m-13) 5 k-=6<-(10+k) 6. n—-4<-3(2+n)
™ < -| ke-2 ne-y

7. 3<3wor3w>9 8. 2y+2<12o0ry-322
W2l oy W2 Y45 or ¥ < -3

9. n>-2o0r2n-2<6+n 10.3a+2250r7+3a<2a+6
n>4or ncg : az\ or 8¢ -\

A\ real aumbprs

Graph each inequality.

1. ¥y<4 12. .x=>1

12



Part 3: Functions

51. Identify the domain and range of the following. Is the relationa function?

34,245, 53 +m O §a16x <73 o (1]

0 {
da. {(-1'3)'(5v3)'(2'6)v(8'1)}11 113, VS YCS t i>< |4 a f fl | t . i7 l_-‘ QY‘: ,3§ oY (:‘l' 'ﬂ
b {(ODAD.24.(5)(102)) V10 Lo T ND
R'-i'ﬂﬁ.‘iﬁg = ‘2
52. Characteristics of Graphs: For each function below: sketch the graph, state x and y intercept_sﬁ
and state domain and range G) x (5.9 L) Y5
" y@r1S) r_g‘l‘f d
a) 2y-x+5=0 b) 7x=15 Y oowm DG ) TE
c) y=3*+5 d) y=2(x-47"+3 ) e B L9 %) ) ?’-i"\“"’?’
¢ I d snOnS
53. For the function: y = -3(x+5)? -4 % o 'fz"?"mu 4
y (x +5) A R g (035)
a.) State the y-intercept (0“‘1 ‘D é’i' 2-;0,":7 26 N

b) What transformations take place from the parent graph of y = x* [€4l€¢fion 0V
siveren of 3
swift V60 S

swikt down 1

c) State the end-behavior of the gravh of this function

f(x) = %xz.+ 4x+6 isin fﬂﬁﬂdﬂﬂd form.

Domain- Interval: (“')6 lo‘) Set: i""m" “P\Z)

. v
o X-AnNS e (3 )

LS [ A 1
Range: Interval: _(-"2: ’>°> Set: iY| ’Z‘L’\!"o“i y :: ,8 .5!' Z i ;
Vertex: g"ﬂ. -1 2 Max or@circle one) 4 | O Y |

Axis of symmetry; K = 'q
Number of real solutions (circleone): 0 1 @

Which are ( Q ( )and ( p - ; 0? (write n/a if there are 0)

(0l

y-intercept:

Interval of Increase: ('H { 902
Interval of Decrease: "m, "‘”

ASX > D, Y —» /)O

AS X —» -, Y —» m

13



Slope-Intercept Form is y =
priormisy = mx 4 b, where m is the slope, and b is the y-interecept.
Slope can also be understood as == |
run *

The slope can be found from 2 points using the formula

Y =¥,
X -
:

Problem Set 8

Wri 2 N .
fite an equation in slope-intercept form that satisfies each of the following requirements.
1. Slope = -2, y-intercepe=1

4=t ¥ |

2. slopc=%. passes through the point (- 3,2)
-y 4 L+
) ¥

Write the following equations in slope-intercept form.
3.5« + y = 30 4x=-y=17

\

5.— 4x + 3y = 12

-Bx+30  Y=X-T Y- 4R+

\U

Remember:
Lines are parallel if the slopes are the same.

Lines are perpendicular if the slopes are the negative inverse of each other, such as %and - -;-

Problem Set 9

State whether each pair of lines is parallel, perpendicular, or neither.

et el L PorpendilE - - peitr

y=6x~-3 y=—%x-4 2x-y=2

IX: Writing Equations of lines using

y=y, =m(x—x,):
54, Write the equation of a line passing through (6,5) with slope 1/2. \{ -5z "1—2'_ OC S (0)

55. Write the equation of a line passing through (-1,3) and (7,2).
j—%c—ié x+l} ov =2 2 -—J~|(><—’7>

56. Writd the equation of the line that is perpendicular to the grz% of 2x =3y = -3,
and passes through (-3, 0). . ( X + 5)
N

14




Set 3
Plify cach of the following EXPrESIOn iing the FOJL miethod,

RMM-_-

When mulri

o :bu: WO polynomials, yoy must distribute every term in the first expression to every rerm in the second
K O binamialy, it i helpful o remember the FOIL :

together first, then the

L(Zx;— Nx + 6) 1 (2x - 6)(Bx - 1) 3 (x4 6)(8x -~ 3)
X 1k-HY (LR Lk - YEx

5 TxF- x4 x- ¥
Zx lf;X'L{'Z. l‘.x -~ S-DXQ—LP 8\&1’4 q;‘x -\¥

TSP + 6)((3p' + p + 6) 8.(7x 4 5)(4x" + Bx + 5) %.(3¢ - 5)(2c' - ¢ + 8)

\S\ﬁl;phw‘,ﬂ,(ﬁ R0 1SS (e *-(3c2+29¢-40

Rubes for cxponents
Prodect Rube ~a' 4 3" = """

"Mm-“tkwhtnwmﬂhwn

WM-':;IG'-'

W\mlamovtdthumlmm&ndd.ynuulmmlh‘ml

r
Power Rale - (a") = o™
When 2 term & raived 10 anothes

x5 you audeply the ey

Zero Exponcat = 4 = 1
Amything raoel to the sero gower i equal 1o one
N cnpmasas - (] "= (4"

Y
Bl

sl nnuh-g\hcnupn-.dulMIunuulnnMWym;th-dmwu
Tagmmcrs

Problem Sct 4
Simplify cach of the following expr

hould include only positive exponents,

: (‘n), o -0-:‘:"—' s 3“Il‘y2“-! ‘. (Y')-‘ _.‘—-"

S
-~

5. (x') . (Zx"). 6 (‘—"r)z - ¥ & (2a)'

x‘% XN Y % g - Q\;‘

' W' -1

9.0’ » (2b)" oxr e 1257y%e (%)
1

| b

——

Lr I b
al



wmp‘dd".

s X3 2. X' ~4x 43 3. 2 -6x+9
X (x¥?3) (X';)(X'\) (x-3)*
$ide=9 5 4x*+12x 6. x?=3x+2
(D x3) Hx(x¥3) (x-2)(x-1)
7. x*410x+9 8. —4x? 4+ 19x - 21 9. 5x% - 25x
(xva)(xe) - (2D x-3)  5x(x-5)
10. 6x’y + 4xy? 1. y* =8y +15 12. XX = y?
Lxy (3% 1y) (y-3) (y-5) () (x-¥)
13. -81+q* 14. 25x* - 20x + 4 15 X+ 7 +x
L2 D@« Da-» (5x-2)* X (x*s7x+1)
16. 8y* - 200 17. 3x* + 2x -8 18. 2x* —4x + 2
§ (1) (y-5) (3-4)(n+2) 2 (x)*
19.2x2 = 3x -2 20. a* - 18a + 72
(2x+1)x-D) (a-12) (a-¢)
Solve the quadratic equa—n‘:n; by factoring. (.E ,o)
37.x2+2x—24=0(.1’0) 38. 9x* =25=0 (5 0)
Solve the quadratic equation by using square roots. ,
: (-v7,0) 2wz (32460
39. 2x*-1=13 (ﬁ,o) 40. (x-3)*-5=

P (341%%,0)

Solve the quadratic equation by completing the square.
o .- . x =

Solve the quadratic equation by using the quadratic formula.

43. x* +6x+2=0 4. 3x* =5x+12=0

(.J_'} 1, 0) (éi | 0) SEAE o real 1oots
3 / ) .o o
C L Maqinary viks
x#f ’

16
1 (omplCx yoots



Part . Radical Expressions

Simplify
25 VTA7 (3 26. 2VTAV2T We 27 = 205
29, —= 30. 230 - 3v32 31. bVA0BZ + 3V90b*

-2\1 W0 b*

[ £
33

32.Vasbicd®
atbd* {abc

17



Additional Math Resources

The following is a list of websites to visit for additional help or practice material:

>

Khan Academy
o Take control of your learning by working on the skills you choose at your own pace. ... Math, science,
computer programming, history, art, economics, and more.

Algebasics
O has video tutorials explaining the basics of algebra, equations, ratio and proportion, absolute value,
polynomials, factoring, linear equations, radicals, applications, and much more.

Algebra-Class
O o ers help with solving equations, graphing equations, writing equations, inequalities, functions, exponents
and monomials, polynomials, and the quadratic equation. It also has a list of resources.

Algebra Help
O contains lessons on topics that include equations, simplifying, factoring, distribution, and trinomials, as well
as equation calculators and worksheets. This site also has an extensive list of math resources and study tips.

Help Algebra
O covers topics such as fractions, percents, decimals, algebraic expressions, addition, multiplication, and word

problems. Each section includes explanations and examples.

College Cram
o allows students to choose the algebra subject they are struggling with from a drop down menu, select the
appropriate chapter, and pick your resources. The oages will feature formula solvers, bottomless

worksheets, ashcards, quizzes, interactive overviews, and brief lessons and study sheets.

Interactive Mathematics

O has a large section on algebra, including information on factoring and fractions, the quadratic equation,
exponents and radicals, systems of equations, matrices and determinants, and inequalities.

Math Expression

O has videos, worksheets, and lessons to help you develop your algebra skills. Math topics include algebra,
exponents, symmetry, fractions, measurements, angles, and more. The site also includes a list of useful
resources.

Purple Math

O contains lessons with explanations on everything from absolute value and negative numbers to intercepts,
variables, and factoring. In addition, this site includes a forum that allows students to ask questions and
receive answers, as well as a list of homework tips and guidelines.

18


https://www.khanacademy.org/
http://www.algbasics.com/basics_of_algebra.html
https://www.algebra-class.com/
https://www.studypug.com/basic-algebra
https://www.freemathhelp.com/algebra-help.html
https://college-cram.com/
https://www.intmath.com/
https://www.mathsisfun.com/definitions/expression.html
https://www.purplemath.com/

