Upper St. Clair High School Summer Assignment

Course: Honors Geometry

Assignment Title: Summer Algebra Packet

Due Date: First Day of School (8/19)

Purpose of the assignment. | |¢/|Review foundational material, concepts, or
skills

Build interest

v/ |Provide a diagnostic measuring tool to help
guide student differentiation & instruction

¢/ [Establish a supportive class culture &
environment

ZlExpose students to required material,

) concepts, skilis, and/or texts that will be

: referenced throughout the academic year

Resources needed to Textbook assigned by school
complete assignment: Book(s) supplied by student
v/ (Packet provided by teacher (please
visit the Interactive Program of Studies)

V| Other supplies:
Khan Academy (optional as needed)

Estimated time for Students may average an estimated 6-8 hours
Completion: hours to complete the assignment, but we

encourage students to spend time on this
assignment over several weeks.

Impact on Semester 1 Graded:|¢/|ves] INo

Grade Teacher Note:

There will be a quiz based on the skills in this
packet.




Khan Academy: www.khanacademy.org

Khan academy is a free online resource that provides mathematical tutarial
videos and guided practice preblems. [f you find any problems or topics in the
summer packet difficult, then you should refer to khan academy for help. | have
listed below the titles to different sections from khan academy that would be
helpful in order to complete any topic with in the summer packet. You can use
your USC student email account to log into the site since itis a "Google
Account,” Once logged into the site you need to click the “practice” tab in the top
left hand corner of the site in order to find and use the practice sections listed
below,

Complete each of these units in Khan Acaderny until it says you are “practiced”.

Systems of Equations:
Solutions to systems of equations

Systems of equations with simple elimination

Systems of equations with substitution

Systems of equations with elimination

Systems of equatiens , -

Systems of equations word problems

Understanding systems of equations word problems (

L

Slope Intercept form
Simplifying radicals

Factoring:
Factoring linear binomials

Factoring difference of squares 1
Factoring polynomials 1

Factoring difference of squares 2
Factaring polynomials 2

Solving quadratics by factoring
Factoring difference of squares 3
Factoring polynomials with two variables
Factoring polynomials by grouping
Solving quadratics by factoring 2




(~ Simplifying Radicals

Simplest Radical Form

Sometimes it is convenient to leave square roots in radical form instead of using
a calculator to find approximations (decimal values). Look for perfect squares
(e, 4,9, 16, 25, 36, 49, ...) as factors of the mumber that is inside the radicai
sign (radicand) and take the sqnare root of any perfect square factor. Multiply
the root of the perfect square times the reduced radical. When there is an existing
value that multiplies the radical, multiply any root(s) times that value.

For example:
Vo =3 5/9=5.3=15

VIB =402 =0-4/2=3/2 308 = 3449.2 =3.742 =212
VB0 =\16.5=V16-V5 =445  V35+4/20=9-5+44-5=3J5 +4.2J5 =115

( When there ate no more perfect square factors inside the radical sign, the product
of the whole number (or fraction) and the remaining radical is said to be in
SIMPLE RADICAL FORM.

Rationalize the Denominator

Simple radical form does not allow radicals in the denominator of a fraction. If
there is a radical in the denominator, RATIONALIZE THE DENOMINATOR
by multiplying the numerator and denominator of the fraction by the radical in
the original denominator. Then stmplify the remaining fraction. Examples:

22\/'2«5& 45 45 V& 4/30 2430

e — T m— o — g v—

V2 V2 2 2 Y6 J6 J6 6 3
In the first example, V2-2=4=2 apd 2 7=1. In the second example,
V6-J6=136=6 and 3=2.




Simplest Radicol Form

Vrite ench expression In simplest radical form.

1) V48

312

5) V36

7 V128

9) v18

11y V50

2 \f75
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6) Ve4

8) \20

t0) 3z

12) V27




Rationalizing the Denominator

Simplify.
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Solving Systems of Equation Using Ellmination

The elimination method can be used to solve a system of linear equations. By adding or
subtracting the two linear equations in a way that eliminates one of the variables, a single
variable equation is left. Also see the textbook, pages 250, 252, 254, and 264.

Example 1
Sotve: % 2¥ =18

First decide whether to add or subiract the
equations. Remember that the addition or
subiraction should elimipats onc variable. In
the system above, the x in each equation is
positive, so we need to subtract, that is, change
all the signs of the terms in the second
equation,

X +2y =16

x+2y=16
—(x+y=2)

= xey=-2 =y =14

Substitite the solution for y into either of the
oxiginal eqnations to solve for the other
variable, x.

x+2(14) =16 = x=-12

Chieck your solution (-12, 14) in the second
cquation. You couald also use the first equation
to check, your solution.

~12414=2 = 2=24

Example 2
2x+3y =10
Solve: 3x - 4Y =2

Sometimes the equations need to be adjusted by
muitiplication before they can be added or

subfracted to eliminate a variable. Multiply one
or both equations to set them up for elimination.

Multiply the first equation by 3:
3(2x+3y) =10(3) = 6x+9y=230

Mauitiply the second cquation by -2:
—2(3x-dy)=-2-(-2) = -6x+8y=4

Deccide whether ta add or subtract ths equations
ta eliminate one variable, Since the x-terms are
additive opposites, add these equations.

6x +9y =230
~6x+8y= 4

17y=34 so y=2

Substitute the solotion for y into either of the
original equations to solve for the other variable,

2x+3(2) =10 = 2x=4 = x=2vV

Check the solution (2, 2) in the second equation.
3(2)-4(2)= 2 = 6-8=-2 = 2 =-2




C

C

Solving Systems of Equations Using Elimination

Solve each system by elimination.

1) dx—~2y==12
4x+8y=-24

3) x—-y=11
Ix+y=19

35) =2x—=9y=-25
—4x-9y=-23

7y —6x+6y=6
~6x+3y=-12

9) S5x+y=9
10x-7y=-18

1) =3x+7y=-16
~9x+35y=16

2) 4x+8y=20
—4x +2y=-30

4) ~bx+Sy=1
6x+4y=-10

6) 8x+y=-16
—3x+ y=-5

8) 7x+22y=24
8x+2y=30

1) ~4x+9y=9
Xx=—3y=-6

12y ~Tx+y=-19
-2¢+3y=-19



13) 16x— 10y =10
—8x—6y=6

1S) —4x—~ 15y=—17
~X+5y=-13

17) -7x—8y=9
~4x+9y=~22

19) ~4x-2y=14
—10x +Ty=-25

14) 8x+ ldy=4

~6x—Ty=-10
16) ~x=Ty=14
—4x — 14y=28

18) Sx+4+4y=-30
3x~9y=-~18

20) 3.!—2_]#:2
5x—-5y=10



MATH 11011 SLOPE AND FINDING THE EQUATION OF A LINE K8U

Definitions:
» Slope: of a line tells how (et y changes for ench unit of change in z.

» Linear equation in two variables: is an equation that con be written e
ex+by=c

where a,b, and ¢ ure renl numbers and a and b connot both be zero.

Important Formulas;

» Slope formula: The slops of the line through the points (z;, ;1) and (23, y2) Is given by

_y1~rz=yz—yz_chnuguiny=L!s_o
Ly =23 =Zg=r1 changelnz run

"

Note that it does not matter if you start with y; or y;. However, you must start with its carrespond-
ing = in the denominater. '

* Slope-intercept form: The slope-intercept form of an equation with slope m and y—intercept b is

given hy

« Point-slope formula: The equation of the line with slope m ond passing theongh (21, ¥1) can be

found using
{¥=n =mz-=)]

Comm istakes to Avoid:

¢ When identifying the slape and y—intercept using the slope-inteccept form, remember to divide each
term by the coefficient on y. The slope nand y~intercept can only be identified once you have isolated
7R

« Remember that the change in g is in the numerator of the slope formula, DO NOT place it [ the
denominator. '



Blops and equ of lines, page 2

PROBLEMS

1. Identify the siops sid the y—intsrcept
af sach line.

(0} B3z~ =6
dz—2=t

=2y = 3 4 6

4 =-§z -3

_— 3
N ]
[ # ~ intercept = (0, ~3) |
(b} 5z + 10p-= -3
Sz b 10jp = w3
10y = w5z —3
pmetg 3
=% " 14
T S 2
BT
- . 1
m= '-;5

—

92, Find the slope of the line pssaing

o BTH
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I
§
JTL e v

g

M= -

enfin

3. Find the slops of tha line pssing
through (~9,%7) and (~5,5).

4, Find the equation of the line with slops
m == ~3 and passes through (§,-2).

¥~y = m{E -~ 24}
{2 = =dz=5)
Y4 2= ~3n4 15




5. Find the equation of the line with
m = } and passing through (~1,2).

¥~ =m(z—z)
§=2= 3z ~(~1))

3 3

) R P
-2 4.:+4
y=§z+§—1

3 11
y--z+T

6. Find tha equation of tha lina passing
through («~2,3) and {4, -§).

NOTE: Firat, we must find the slope of the
Une,
mfmd =8 —d

TEEE T T

g~ = m{z—-'n)

3= =Sz (~2)
a

4

Slope and equ of lines, page 3

7. Find the egquation of the line passing
through (-7, 2) and has a y—intercept
at 3.

NOTE: First, we must find the slope of the
line. Remember that a y—intercept ot 3
translates to the ordered paix (0,3).

sy _2-3 -1 1
fpmx =T~0 ~7 7
b=mz+b
y=é=¢.+{l
ym::}'z+3

B. Find the equation of the lne which has
an z—intercept at -2 and a y—intercept
-ab 4.

NOTE: This means that the line passes

through (~2,0) aad (0,4).
2o 4-0
zg -y iy {(~3}

4
-2;-2

y=mz+b
y=2rid

Yym3iz+d

5. Find the equation of the line pasaing
through (—7,2) and has s g~intercapt.
at 3.

2-0 _ 2
iy Sad 10

J? o
Iﬂ"’-‘t

= -

Ullt-

~0=~{z~1)

i 3
yn—gm’i'g

3
y=--5-:r+§




Finding the Slape of ¢ Line

Find the slope of the line through each pair of points,
) (19,-16), (-7.-15) 2) (1,-19).(=2,-7)

3) (4, 7), (-6, —4) 4 (20, 8), (9, 16)

Write the equation of the line in slope-intercept form and then Identify the slope and y-intercept.

1) 3x—2y=-16 2) B3x-1ly=-12

3) x~Ty=-7 4) x~3y=6



Algebra | CSL Wriling Equations of Lines Name

Writing Equations of Lines Review for Quiz Pc}ind___

A. Write the sfope-intercept form of the equation of each line given the slope and y-intercept.

1) Slope=35, y-intercept=~3 2) Slope =‘__.:1;’ yeintercept =5

3) Slope=0, y-intercept=2 4) Slope=~1, y-intercept=35

B. Write the point-siope form of the equation of tlhe Lige through the given point with the given slope.

5) through: (5, 3), slope =-g- 6) throngh: (-3, -2), slope =——§-

C. Write the slope-intercept form of the equation of each line,
N A 8)
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A
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N
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N

Y Y

D. Write the point-siope form of the equation of the line through the glven points.
9) through: (-5, -5) and (1, -3) 10) through: (4, 3) and (1, 2)

E. Write the point-slope form of the eguation of the line descrihed.

I1) through: (~5,—1), parailel to y=x+5 12) through: (4, -5), paralle] lo y = -%x +3

13) through: (~3,0), pemp. to y=-——;—v- 2 14) through: (4, ~3), perp. to y=—-§_‘l‘- 1




F. Write ihe slope-intercept form of the equation of exch line.

15) y=5=-10(x-4) 16) y+3='§'(x+3)

K. Write the slope-intercept form of the equation of the lice through the given point with the given slape.

17) theough: (4,—4), slope =2 18) through: (5, -1), 5‘°P=’§'

19) through: (0, 2), slope =0 ' 20) through: (—5, 1), slope =undefined

L. Write the slope-intercept form of the equation of the line through the given points.
21) through: (3, =3) and (4, 0) 72y through: (3, 5) and {0, 1)

HORIZONTAL & VERTICAL LINES: Write the equation of (he line through the given pointy.
23) through: (-3, 4) and {1, 4) 24) through: {2, 4) and (2, 3)

HORIZONTAL & VERTICAL LINES: Write the equation of the line,
25) through: (=3, 3), pasallel to y=0 26) theough: (4, 0), parallel to x=0

27) through: (5, ~2), perp. to x=0 28) through: (~1, 1), perp. to y=~5



Factoring Summary

Before factoring any polynomlial, write the polynomisl in descending order of one of the
variables. Then nate how many terms there are, and proceed by using one or more of the
following techniques.

I, ALWAYS Factor out the Greatest Common Factor (GCF) first. Look for this in evary
problem. This includes factoring out the negative sign if it precedes the leading term.
Example: —x*+6x~3 = ~1(x* ~b6x+3)

Example: 4x'y* - 8x*y* = 4x*p*(n* - 2) where 4x*y* was the GCF.

2. Ifthere are FQUR TERMS, by to factor by grouping (GR). Group two terms at a time,
and factor out the greatest common factor from each group.

Example:

X +6x* -2x~12= group the first two terms, then the last two terms
¥ (x+6)-2x+6) = Jactor the (x +6) out of boih terms

(x+6)(x* ~2) this i the factored answer

3. Ifthers are TWO TERMS, ook for one of these patterns:
a.  The difference of squares (DQS) factors into conjugate binomials (conjugare means
terms are separated by a plus sign in one binomial and a minus sign in the other binomial):
a® -8 =(a-b)(a+h)
Example: 9x* - 64y* = (3x! =8y)(3x +8y)
Note: avariable is apecfect square if the exponent is even

b, The sum of squarcs daes not factor: a®+5* is prime (doesn’t factor)
Example: 9x* + 64y* does not factar because it is the SUM of squares

c. The sum of cubes (SOC) or difference of cubes (DOC) factors by these patterns:
(each type contains a binomial limes a trinomial)
a' +b° =(a +bXa® - ab+5%)

Example: (85 + 27)=(2x+ 3}(4x* —6x+9)

a’ ~b =(a-b)a® +ab+b*)

Example: (64x* ~125y°) = (4x* - 5yX16x* +20x%y + 25y%)
Note: avariable is a perfect cube if the exponent is a muitiple of three



4, If there are THREE TERMS, look [or these patterns:
a. Quadratic trinomials of the form ax® +bx+¢ where a=1(QT a=1)factor Into

b.

c.

the praduct of two binomials (double bubble} where the factora of ¢ must add to b,
Example: x*~4x-12=(x—-6)x+2)

Quadratic trinomials of the form ax” +dx+c where a» 1 (QT a=)) eventually

factor into the product of two binomiats (double bubble), but you must first find
the factors of ac that add to b, rewrite the original replacing b with these factors of
ac, then factor by grouping to finally get to the double bubble.

Example:

Ox? +15x+4  ac=(9)(4) =36
Sactors of 36 that add to 15: 12 and 3
9x +12x +3x+4= rewite |5x as \2x+ 3x, then factor by grouping
In{x+4)+1(x+4)=
(x +4)(3x+1)

RQuadratic square tripomials {Q57) of the form ax” + bx+¢ may factor into the
square of a binomial. Look for the pattern where two of the terms are perfect
squares, and the remaining term is twice the product of the squore root of the
squares:
a' £2ab+b* =(at b)?

Example: 16x* «40x+25 =(4x -5)*

Note the patten: Square root of 16x* is 4x. Square root of 25 is 3,
Twice the product of the square rools: 2{#x)(5)=40x, which is the middle lerm

5. Factor all expressions compietely. Sometimes, you will nsed to use two or three types of
factoring in a single problem.

Example: ~2x*+32

-2x' + 2= Jactor out the GCF of -2
-2(x* =16)= Jactor the difference of squares
~2(x* ~4)(x* + d)= Jaclor the remaining difference of squares

=2(x=2)(x+2)(x* +4) (remember that the sum of sguares is prime)




FACTORING A QUADRATIC TRINOMIAL BY GROUPING

Anather method for factering these kinds of quadratic trinomials is called factoring by grouping. Factoring
by grouping can be a bit more tedlous, and is often not worth the trouhle |f you can find the corract

factors by some quick trial and error. However,

It works quite well when the factors are not immediately

obvious, such as when you have a very targe number of candidate factors. When this happens, the trial

and error method becomes very tedicus

Factaring by grouping s best demonstrated with a few examples,

Exampte:

Glven:

Find the product ac:

Think of two factors of 10 that add up to 11:
Write the 11x as the sum of 1x and 10x:
Group the two palrs of terms:

Remove commaon factors from each group:

Notice that the two quantities in parentheses
are now identical. That means we can factor
out @ commen factor of (Sx + 1):

Exampie:;

Given:

Find the product ac:

Think of two Factors of 60 that add up to 7:
Write the 7x as the sum of -5x and 12x;
Group the two palrs of terms:

Remove comman factors from each group:

Notice that the two quantities in parentheses
are now identical, That means we can factor
out 2 common factor of (4x - 5):

Sx 4 1lx + 2

(5)(2) = 10

1 and 10

5;:2 + 1x + 10x + 2
(5% + 1x) + (10x + 2)

x(5x + 1) + 2{5x + 1)

(5% + 1)(x + 2)

4x® + 7x - 15
{(4)(-15) = -60
=-Sand 12

4x* ~5x + 12x - 15
(4x* - Sx) + {12x ~ 15)
x(4x - 5) + 3(4x - 5)

{4x - 5)(x + 3)




The Procedura

Given a general quadratic trinomial

at+bxtc
1. Find the praduct ac.

2. Find two numbers b and k such that

hk = ac

(h and k are factors of the product of the coefficient of x* and the constant term)
AND

h+k=»b

(h and k add to give the coefficient of x)

3. Rewrite the quadratic as
at+hx+kx+e

4. Group the two pairs of terms that have common factors and simplify.

(ax® + hx) + (kx + €) O
x(ax + h) + (kx + ¢)

(note: because of the way you chase A and k, you will be able to factor a constant out of the
sacond parentheses, feaving you with two identical expressions in parentheses as in the examples).
» Remember that this won't work for alf quadratic trinomtais, because not al! quadratic trinomials can

be factored into praducts of binomials with Integer coefficients. If you have a non-factorable
trinomial, you will not be able to do step 2 above.




1Ly +2)+3y+2)
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ot \Practice Masters Lavel A

Factar wsth polynamial by finding the GCE

LIx=-12

WY O 5 common Factors

1,52 =55~ 20

5. 9% + 362 4 15

7. 100 — 204" + 104

9, 162 + 32

Nt~ 522

2 8z% ~ 4z

a7

a1l —6s+ 8

e, 7b* + 7

10, 60¢* — 452* + 15¢

12, 245 = 150 + 98

Write esch polynomial as the product of twa binomials.

15, (r+ 15)e+ (r -+ 15)3

17 2x({x ~ 3} ~5{x —= 3}

26+ 5 = e(6+d)

25 alb + 2) = o{b + 2)

22~ =5(3-p

Factor by groupling.
2% 34+ ax 4 3b 4+ bx

Fed=3 e+ 2d=6

2, 8%+ 3x+ ay + 3y

MY+ 5p+ 5y 425

T8 = 21t 4 8t~ 2r

4 7(w + 6) ~ x(w + 6)

10 k(k + 5) = 8(k + 5)

18 11(s = 9) = 35 = 9)

20,4{p + 9) = £ (p -+ )

22 4{m -+ 3) ~ n{m + 3)

U 4x{x+7)=5(x+7)

my~yt+ix—3

22, 2% b Sx b 3x 4 18

02~ Sx— 2%+ 10

28 - bx=12¢+9

MAm+12+3m+9

160 Praction Masters Levals A B, and €



Solving Quadratics Instructions

A.) Solving Quadratics using the Quadratic Formuta.

Ex:  Solve: x' +2x—8=20

(thss equation s Eactocabley: |2 + 2y ~8=0
X +2x-8=0

By factoci ByQu&iﬁn?uﬁ:ﬁ:—a=l. =] e=-8

xtx-2=0 oz 2222 -0

2@)
_ 231832 _

x=~4 x=2

— -

B.) Solving Quadratics by Factoring.
Solve x* +5x+ 6=10,
Sa the Fret thing | kave (o da is factor;
L ler 6=+ x+ D)
Set thin equal lo Zera:
e+ x+3)=0

Soive sach fictor

24220 or x+3=D
xaw] o x=~3

The solution to.x® + S+ 6 =@ ja.xw -3, ~2
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g 9.8 Soiving Equations by Factoring

Idantily the zavcs of aach function,

1.y = (x=3)x~4)

3.y = (x+ 4)(x~6)

8,y = (x=10)(x=7)

Ly =x(x+8)

s y=(x—24x+2)

11, p = (2x - 1}z + 3)

Salve by factoring.
10X -xmQ

18380 = |2x=0

17.24+9x4+20=0

2y=(x+7)(x+2)

4y=(x—8)(x+1)

ey = (2= 9)z+5)

sy = (x+11){x— 12)

1.y = (= = 15){x — 15}

12. y = x{4x —~ 3)

mE+12xm0

0 =GP ~ J6x 22 O

Mt =T 120

1%+ 8z 4 16 0 0t edx b 40
AR I TP Y nxt—-Gx4520
axX-1lx+-28=20 A —=3x=10=0
B.xP—~5x w3620 wxt—lz—15=0
2.5 =9x+18=0 2P ~Ix~40=0
26 bx~2 =Y %33~ 2x~130
N23+19x+ 2420 22, 1064 — 26¢+ 12 =90
Bt 1l ~75m0 WAL+ 51620
WIP—4x+1 =0 W2 +3x+1=0
it wx~t=20 w3tk 5x~11=0
Algubra } Practice Mastars Leveis A, B, and C 169






