SUMMER PACKET
PREPARING FOR PRECALCULUS

SUFFIELD PUBLIC SCHOOLS

Supply List Video/ App Resources Pre-Requisites
Pencils https://www.khanacademy.org/ Adding and Subtracting Polynomials
Colored Pencils https://mathantics.com/ o Simplifying Algebraic Expressions
Graph Paper https://webmath.com/ using Properties of exponents.

Graphing Calculator (T!
84 — Preferred))
Ruler

hitps://www.mathplanet.com/

http://www.math.com/ -

https://www.ixl.com/math/algebra-1

https://www.purplemath.com

Solving Linear Equations
Graphing Linear Functions
Writing Equations of Lines
Solving and Graphing Systems of
Linear Equations

Solving and Graphing Absolute Value
Equations

Factoring

Solving Quadratic Equations
Graphing Quadratic Functions
Solving Rational Equations
Graphing Rational Functions
Solving Radical Equations
Graphing Radical Functions




To Any student entering Precalculus in the fall —

To ensure your success in Precalculus, you need to be proficient in the foundational skills and
concepts that you have learned over the course of Algebra 1, Geometry, and Algebra 2 as this
will enable you to easily grasp the new concepts that will be covered, and apply them to solve
mathematical and real-life problems. We highly recommend that you take time to review and

solidify your knowledge of these topics over the course of the summer.

Attached is a summer review packet which has practice problems for several of the major topics
that you have studied in Algebra 1, Geometry, and Algebra 2. There are some review notes and
also links to on-line tutorials for these topics. Please take the time to work through the packet
and use the resources that are provided for review when you do not remember how to solve a
problem. You can certainly use other on-line resources that you can find for help, or ask relatives
and/or friends for help. Please remember, that even though the completion of this packet is not

required, this is an opportunity for you to review and make sure you are ready for Precalculus in
the fall.

Learning Mathematics is like building a house; if your foundation is weak, you can’t build high,
and if there are gaps or floors that are not complete, the next floor is nearly impossible to build.
Our wish and hope for all our math students is not just to get by, but to excel in
mathematics, and to ultimately enjoy and appreciate the beauty and power of mathematics
— a subject we love and hope we can get you excited to continue learning. We are providing you
with resources to do as much preparation and solidification of the basic skills needed to engage
with the course material fluently and confidently.

We wish you a happy summer, and hope you return in the fall with high expectations for
yourself, the willingness to ask questions and reach out for help when you are struggling, and
with the confidence that you can be successful.



Simplifying Polynomial Expressions

Objectives: The Student will be able to —

e Apply the appropriate arithmetic operations and algebraic properties
needed to simplify an algebraic expression.

e Simplify polynomial expressions using addition and subtract

Polynomials:
To add/subtract polynomials, combine like terms,
EX:  8x-3y+06-{6y+4x~9) Distribute the negative Hhrough the parantheses.
=8x—3y+6-6p—4x+9 Combine like terms with similar variables.

=8x~dx~3y~Oy+6+9

=4x-9p+15

Simplifying Polynomials:
https://www.youtube.com/watch?v=ZvL9aDGNHgA

https://www.khanacademy.org/math/algebra-home/alg-polynomials/alg-introduction-to-polynomials/v/simply-a-
polynomial

https://www.youtube.com/watch?v=2vL9aDGNHgA

Multiplying Polynomials:
https://www.youtube.com/watch?v=fGThIRpWEE4

https://www.youtube.com/watch?v=2v19aDGNHgA




Simplify:

1. 8x—9y+l6x+12y 2Ux +3ﬁ

2. 14y +22-15y% +23y -l532'—+ 3?’\6’*‘ 22
3. 5n—(3-4n) 9N -3

4. —2(11x-3) =224 + (o

5. 3(8z—4w)+2(10z—6w) MUY Z = 240

6. 5(3x-4)-2(4x—6) THK =¥

Multiply the FoIIoWing:

1. 2x2(4x2—3x—5) 2. (x+5)(x—8)
o 10X ~3x-H0
gX =l - 10X X —2X
4. (2x-5)(3x+2) 5. (3x+4)

(oxz_\\/x.,]a 0\)(1-1' 24x 4k

3. (x+4)(x—4)
Xé-*\(o

6. (2x - 5) (3x2 +4x— 2)

b -7X 24X +10



Solving Linear Equations
Objectives: The Student will be able to —
e Solve one and two step equations.
e Solve equations with variables on both sides.
e Solve Multi-step equations that need to be simplified first
e Solve Literal Equations for a specific variable.

Solving Linear Equations (One Step):

https://www.khanacademy.org/math/algebra-home/alg-basic-eg-inea/alg-old-school-equations/v/algebra-
linear-equations-1

Solving Linear Equations (Two Step):

https://www.khanacademy.org/math/algebra-home/alg-basic-eg-inea/alg-old-school-equations/v/algebra-
linear-equations-2

Solving Linear Equations (Multi - Step):

https://www.khanacademy.org/math/algebra-home/alg-basic-eq-ineg/alg-old-school-equations/v/algebra-
linear-equations-3

https://www.khanacademy.org/math/algebra-home/alg-basic-eq-ineq/alg-old-school-equations/v/algebra-
linear-equations-4

Solving Literal Equations:

hitps://www.khanacademy.org/math/algebra-home/alg-basic-eq-ineg/alg-old-school-equations/v/solving-
for-a-variable

https://www.youtube.com/watch?v=gqSfw2gmMsg




Solve each equation. You must show all work.

1 5x—2=33 ¢ = + 2. 140=4x+36 X = 2
19
3. 83x-4)=196 = T 4. 45x—720+15x=60 X = |B
5. 132=4(12x-9) I = % 6. 154+7x—68=198 i = |l
7. —5Gx-8)+6x=-131 =|9 8 —7x-10=18+3x == 14
5
9. 12x+8-15=-2(3x~82) A 13 10 —2x-6)=2x-14 N = 10
=3z >
Solve the Literal Equations for the indicated variable.
11. Y+M=Z, forM 12. 2x-3y=9, fory L
-2 - 9-2x o =3t =
M=2z-% d= L& or
13. 2xy+w=10, forx 14. 4x+y—-5h=10y+k, forx

Ly 3



Solving Absolute Value Equations
Objectives: The Student will be able to —

e Solve absolute value equations.

Solving Absolute Value Equations:
https://www.voutube.com/watch?v=_cHbhzQVd7Y

https://www.khanacademy.org/math/algebra-home/alg-absolute-value/alg-absolute-value-equations/v/absclute-
value-eguations :

Solve the following:

1. [2x|=12
2. [3x+4|=8
3. 2[3x-2[+5=15

4. |5x+2|=—-7 .

1, lx)en / 2. |ax+il=§ R 2|ax-2) 5= 8

/N 2|3g-2| ='¢
%m{ \gpﬁzji?v =&  Bx4H=-9

) = = -~ ) -
Xzt "}@ﬁ%) 3)(-3' 3%; - ):) /{ ! g
C(\'? R / 32: S 3K-1% " ;

- g X :?N




Properties of Exponents
Objectives: The Student will be able to -
o Simplify expressions using the properties of exponents

1. d=a Any-number raised to the power of one equals ftself,
2o A=l One raised to any power isone.
34" =1 Any nonzero numberiraised to the power of zerp is one.

4 g% = g™ When multiplying two powers that have the sane base, add the exponents.
5. dem g™t When dividing tive powers With thesarie base, subtract the exponents.

‘6o {@"Y'=a" Whenapower israised to another power, miﬂﬁpi}' the exponents.

1

o

o

=a" Anyneonzerc number raised to a negative power equals its reciprocal raised

T i = —1;— and
£

6 the opposite positive power.

Properties of Exponents:
https://www.voutube.com/watch?v=tePk4uUBrsU

https://www.youtube.com/watch?v=etMK3xViMAc

https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-operations/cc-8th-exponent-

properties/v/exponent-properties-involving-products




Simplify each expression. Express answers with positive exponents.

&
1. x°-x-x*= X 2. ﬂ_,,—= N
5 20 ,
3. (k)= X 4= 4
Y 3 3,10
5. (p*n)-(p"r)= ?\ n 6. 22 _QqZ

¥ 5 476 ;
7. (4h3)- (1572 = LO\n K g 12a bc= A2
e

9. (3mty) = 2?Mg 10, (3257 (22ym) - 36 % (d 0’}

11. 4x( l=‘

2
WX



Slopes of Lines & Equations of Lines
Objectives: The Student will be able to -
¢ Identify and calculate the slope of a line.
e Write the equation of a line in Point-Slope Form.
e Write the equation of a line in Slope-Intercept Form.
e Write the equation of a line in Standard Form.
e Write the equations of parallel and perpendicular lines.

Equations of Lines:
Slope-intercept forme y=mx + b Vertical line: x=¢ {slope is undefined}
point-slope form: y— ¥, = m{x — x,} Horizontal line: y=¢ ({slope is zero}
Y- ¥
Standard Form: Ax+By=C Slope: m =
Xy~ X
Slopes:

https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:linear-equations-
graphs/x2f8bb11595b61c86:slope/v/siope-of-a-line-2

https://www.youtube.com/watch?v=id UgMLAXzY

Equations of Lines: ,
https://www.youtube.com/watch?v=izqgTDOIWwhY

https://www.youtube.com/watch?v=xizDiC11udE

https://www.youtube.com/watch?v=4u7MZvFgFlo

Equations of Parallel and Perpendicular Lines:
https://www.voutube.com/watch?v=LTb2-LE7StE

https://www.khanacademy.org/math/geometry/hs-geo-analytic-geometry/hs-geo-parallel-perpendicular-
ea/v/perpendicular-lines-2




- Calculate the Slopes of the lines with following pairs of points.

I (-L4)and (1-2) M=z-3 2. (3,5)and (-3,1) 1Y) = &=~
3

4. (2,-5) and (4,-5) "= O

5. (3,-2) and (3,7) m:_%s“nalﬁd

Write the equation of the lines with given slope and a point on the line.

3 (2,5) and (5,10) M. _S_
3

Write the eqautions of the lines in:
(a) Point - Slope Form.
(b) Slope - Intercept Form

(c) Standard Form

1. Slope = -3 Point : (2,3)
2. Slope =5 Point : (-2,4)
3. Slope = %— Point : (3,-5)

OV ()
e L\

(wy=5x =7

(€)-2x 13y =2

@ y-3= -3 (x-2
(o Y= -3%x+9
@ 3x+y=1
@54= 5(x+?)
(b} Lﬁ = 5y + \Y
(€ - 5% + y: 4

Write the equation of the lines through the given points on the line.

Write the egautions of the lines in:
(a) Point - Slope Form.

(b) Slope - Intercept Form

(c) Standard Form

1. Points : (2,-3) and : (5,-12)

2. Points : (—4,-5) and : (2,19)

3. Points : (5,—1) and : (10,2)

0 Shpe = =3 \@ s/a =Y
(& \3»&»‘3 = aﬁg&wzjﬁ {(ay 3+5°; "‘(X*‘"A
5+\$r; 3 (k-5 y-1a: 4 (x- Ql>
(Y= =342 | ) y=Ux+l
(> 3x*ﬂﬂ3 (e) 4% +j =l

) aaH = 3/§()( -‘Sﬁ\;

(> =&y 455&&2&3
er ,
U=z = Yelertod



4. Rewrite the equation into Slope-Intercept Form : 8x—2y =24.
Identify the slope and y-intercept.

5. Rewrite the equation into Slope-Intercept Form : 3x+5y =30.
Identify the slope and y-intercept.

6. Write the equation of the line through the point(3,8)
and parallel to the line 6x +3y = 30.

7. Write the equation of the line through the point(—4,5)
and perpendicular to the line 3x -9y =18.

Equations of Parallel and Perpendicular Lines:
hitps://www.youtube.com/watch?v=LTb2-LE7StE

https://www.khanacademy.org/math/geometry/hs-geo-analytic-geometry/hs-geo-parallel-perpendicular-
eq/v/perpendicular-lines-2

@ g% "25: 2»—"‘ S\DPQ;—L‘,
e Zﬂj - g% ot 2.4 H-—m‘*" 2 C&,’W’)

Lj':: ‘—Ix- |2,

S

O 3x 4'53 20 éﬁcfe, - =3

53:”?)‘:%36 \t:ﬁem (C) )
3“W%gx vl

P .

Pa\n'\' 50?& %ﬂ’ﬂ N

) bx+3ys30 Shee = - 2 ' Slope = -2
\j ope m~> Powt ls'?) L 8-‘—2(X 3\)

3ysz-lx+36
53 -2% + 10 R\m \ ‘WN?) l\q}it Same. &ag&,

® sx-ay T3 ﬁ
Slope = = mm@:?mﬁ?e”””z’ .
-9y = =34 \& °p T3 B int Cb’e) B -5= ‘ﬁ(x %’“%

e i«ﬂ X - P@mew\zuﬁmr } nes \f\a wd &}ayé."‘
37 | | | (a)
sm 3 D\DPDSt & T‘em@té




Graphing Linear Functions

Objectives: The Student will be able to —
e Graph lines given in Slope — Intercept form.
e Graph lines given in Point — Slope form.
e Graph lines given in Standard Form.
¢ I|dentify the equation of a line from its graph.

Graphing Linear Functions
https://www.khanacademy.org/math/algebra/x2{8bb11595b61c86:forms-of-linear-
equations/x2f8bb11595b61c86:standard-form/v/plotting-x-y-relationships

https://www.youtube.com/watch?v=BtcKotD6Ni8

https://www.youtube.com/watch?v=Ft2 QiXAnh§

Graphing Linear Functions:
https://www.youtube.com/watch?v=zihUQJgDkv0

https://www.khanacademy.org/math/in-in-grade-9-ncert/xfd53e0255cd302{8:linear-eguations-in-two-
variables/xfd53e0255cd302f8:graph-of-a-linear-equation-in-two-variables/v/graphs-of-linear-equations

https://www.youtube.com/watch?v=UgtMbCl4G |




Graphing Linear Functions

Objectives: The Student will be able to -

Graph lines given in Slope — Intercept form.
Graph lines given in Point — Slope form.
Graph lines given in Standard Form.

Identify the equation of a line from its graph.

Graphing Linear Functions:
https://www.voutube.com/watch?v=zihUQJgDkvO

https://www.khanacademy.org/math/in-in-grade-9-ncert/xfd53e0255cd30218:linear-equations-in-two-
variables/xfd53e0255¢cd302f8:graph-of-a-linear-equation-in-two-variables/v/graphs-of-linear-equations

https://www.youtube.com/watch?v=UgiMbCl4G |

1. Graph the line : y =2x+5
Slope = 2 Y-intercept = | 0,8 \3

& A e




2

2. Graph the line : y =lx—3
1

Slope = P

Y-intercept =

{é,ﬁ;>

T

&

3. Graph the line :y=—%x+4

2 /m .
Slope=_~ /S Y-intercept =

Y- nt (0,2
Kot/ a; ;359,,\

O:f’éKwB

34
3 = 7 X

b=«
(6

%

0,1

o ol Yiio
ks

~

ij -un‘l' - (6;4\)
« «-m‘% (“‘i:{"‘

O=-Z
Z x+
-y _ 2
4 = X

-20 & =2/
D = X

o s



4. Graph the line : y =-3x

Slope =

b
.

e s
Koo e

PRV EREEEE RS

—

5. Graph the line : 3x+y =3
X-intercept=_{ 1,9 ) Y-intercept =

3 Y-intercept=_( 0,0 )

Y »m“r‘ (5;93
'X'IV\Q* 6)/0 h)

(oY

: P
-
=

-




6. Graph the line : 5x -2y =10

X-intercept = QWZT ©)  Y-intercept=

(0,-5)

Kornt (y=00

/

7. Graph the line: —2x+6y =12

X-intercept =

Y-intercept =

5x-2y= 10
5x - 2(e>= (0
AX = LD
X = 2
(@am

-k ()

“2¢ 4 by L
—2y 4 L(ey= 12

R

lx‘»ﬁh‘%" (}4"”07

2% ¥ &9: (2.
ézujff f&.

(o2



8. Graph the line : x =

Q Y-intercept = _/A

X-intercept={ =4 ©

g1
5

e
[ S T

B

X = Cans‘gm:\ = v&vl’ié&&

Line



G. Graph Inequalities in two variables

Objectives: The Student will be able to —
e Graph inequalities in two variables

Graphing Inequalities in two variables:
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:inequalities-systems-
graphs/x2f8bb11595b61c86:graphing-two-variable-inequalities/v/graphing-linear-inequalities-in-two-variables-

example-2

(6,2
(o)

13

1. Graph the inequality: 2x+3y <12 'K-mlerce{;%

"

b - m!erteﬁ"




2. Graph the inequality : 3x+5y>30

A~tate mff% | 10193

Sndorcept @10

X -1 hl’éh{.@ﬁ"’ (é, D

| ;‘ﬂvmlam@{?’ 6’5/ ...3)




Solving Systems of Equations
Objectives: The Student will be able to —
e Solve systems of linear equations by graphing
e Solve systems of linear equations by elimination
e Solve systems of linear equations by substitution

Systems of Equations:
(Bx+y=6
l2x-2y=4
Substitution: Elimination:
Solve T equation for 1 variable Find opposite coefficients for 1 variable
Rearrange. Multiply equation{s)} by constant{(s).
Plug into 28¢ equation. Add equations together (lose 1 variable)
Solve for the other variable. Solve for variable.
Then plug answer back into an original equation to solve for the 2+¢ variable.

y=6-3x Solve 1= equation fory 6x+2y=12 Multiply 1st equationby 2
2x-2(6-3x)=4 Plug into 2nd equation 2x~2y=4 coefficients of y are opposite
2x~1246x=4 Distribute 8x =16 Add
Sx=16and x=2  Simplify rwm 2 Simplify.

Plug x==2 back into the original equation Zt’:}ﬂ 6

Solving Systems by graphing:
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-systems-topic/cc-8th-systems-
graphically/v/solving-linear-systems-by-graphing

https://www.youtube.com/watch?v=Pd4hwS8gHms

Solving Systems by Elimination:
https://www.khanacademy.org/math/algebra-home/alg-system-of-equations/alg-equivalent-systems-of-
equations/v/solving-systems-of-equations-by-elimination

hitps://www.voutube.com/watch?v=HL2fDIOMLIC

Solving Systems by Substitution:

hitps://www.khanacademy.org/math/algebra-home/alg-system-of-equations/alg-solving-systems-of-
equations-with-substitution/v/solving-linear-systems-by-substitution :

hitps://www.youtube.com/watch?v=cblHUeqg3bkE




1. Solve the system of equations by graphing:

| wﬂ =%
e empi" ( "ho‘
) : mhrﬁeﬁ CO b

x+y=6 X{wﬁ = (s
2x—2y=-8 -
W-2yo & AR
| /737 3»i%a'§€k'£éff"'~(@g ey
N\ 5
X
3 i > <'Junlwm
NG @’
‘ B \ x
;»: .......... \\
. v»mg:b

2. Solve the system of linear equations by elimination: 3 [- Ix + 2‘3 P 2‘] X + by= - L

3x+2y=-—

4x-3y =20 (2 L*B

3. Solve the system of linear equations by substitution:
5x-3y=2 ‘

b =3x 46 /4 — _,,,.,,w--m_mu\
— N,y X . d/ }A \“xf ;

T Sx-3(3x46) =2 | 9 =3(-)
Sx-Qu-lg=2. | J="'6%b
-«H)(—‘K”‘Z 3m”@i

=HY = (5 }

Z["‘/X' 3‘J = Zb-j ' vﬁ\y:"fo

[TFx =3Y
N=2
3X+2y=-2
3()+2y =%



| Factoring

Factoring:
Follow these steps in order to factor polynomials.

STEP1: Look for a GCF in ALL of the terms,

STEP 2: How many terms does the polynomial have?

2 Terms a) is it the difference of two squares? a’ ~b" =(a+b)(a~b)
EX: X ~25=(x+5{(x~3%)

a’ ~b =(a~b)a' +ab+b")

b) Is it the sum or difference of two cubes? = | , .
a +b =(a+b}a ~ab+b)

EX: m +64 = (m+ 4" ~4m+16)
P =125=(p~5}p* +5p+25)

3 Terms EX:

Fabrve=(x+ Yx+ ) ¥+ Tx+12=(x+3)x+4)
X mbx—c=(x=- Yx—_) X ~Sx+4=(x~1)x~4)
X bx—c={x~ Yx+_) x4+ 6x~16=(x~2)x+8)
& -bx—c={x~_Hx+ ) ¥ - 2x—24 =(x~-6)x+4)

4 Terms—-Factor by Grouping

a) Pair up first two terms and last two terms.
b} Factor out GCF of each pair of numbers.

¢) Factor out front parentheses that the terms have in commeon.

d} Putleftover terms in parentheses.

Ex:x' +3x" +9x+27 =(x" + 32" }+(9x+27)
= X x4+ 3)+9x+3)

=(x+3)(x* +9)

Factoring Polynomials
htips://www.voutube.com/watch?v=U6FndtdgpcA

https://www.voutube.com/watch?v=mXvt90umKHS8

https://www.khanacademy.org/ math/aIgebra/x2f8bb11595b61é86:quadratics—multiplving-
factoring/x2f8bb11595b61c86:factor-quadratics-intro/v/factor-completely-common-factor




Factor Completely:

3. x2-3x-40

(X-(X +s’>

6. 2x3+32x2+128x
X (X4 XM

2x (x+8>( X+E S

1. x*+4x-12 2. x*2+8x+15
XHYX-D (XD
4, 4x>-25 5. x*-11x+30
(2x45D0%-5)  (x-63(x-6D
7. x> +3x%-4x-12 8. 9x3+12x%—45x
L(K{l'?))""f({(?@\) (35 +Hx =[S
Y -4 (X3 - [ —
gileiden eh
10. a®-8p° - 11. n ——2ntnp+2p
[(a-2b) s 2abty | - p2pCo-2
GBS

9. 6{ —18x?

ex (X-3)

12. 12x —2x%—24x?

Z>< (px -X-I 2\3
[ 2" 1x-2 {3+




Solving Quadratic Equations
Objectives: The Student will be able to —
e Solve quadratic equations by using square roots.
e Solve quadratic equations by factoring.
e Solve quadratic equations by using the Quadratic Formula

Solving Quadratic Equations by Square Roots:
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratic-functions-
equations/x2f8bb11595b61c86:untitled-1082/v/simple-quadratic-equation

Solving Quadratic Equations by Factoring:
https://www.khanacademy.org/math/algebra/x2f8bb11595b61¢86:.quadratic-functions-
equations/x2f8bb11595h61c86:quadratics-solve-factoring/v/example-1-solving-a-quadratic-equation-by-factoring

https://www.youtube.com/watch?v=geBYhTFSWEwW

https://www.youtube.com/watch?v=zc2CpyRtivY

Solving Quadratic Equations using the Quadratic Formula:
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratic-functions-
equations/x2f8bb11595b61c85:quadratic~formula-a1/v/ using-the-quadratic-formula

https://www.youtube.com/watch?v=IINAII36-10




Solve Quadratic Equations
Objectives: The Student will be able to —
e Solve quadratic equations by using square roots.
e Solve quadratic equations by factoring.
e Solve quadratic equations by using the Quadratic Formula

Solve by using Square Roots:
s O ot q = \S C)@.x ‘5\""5 =3l
1. 3x2=9 O 3x = | xA=
¥ =3 ! pa 5( = 24 (fx 55
2. 242 -9=15 e x“=12 e 43k
3. (2x-5)" -5=31 } N +1J3 | PR
f - | 2x-5% by WX=bE= |
Solving Quadratic Equations by Square Roots: 2%: | ; j ) X Ze |
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratic-functions- X= _‘_‘, )(:”“”.%
equations/x2f8bb11595b61c86:untitled-1082/v/simple-quadratic-equation Z
Solve by Factoring:
1 x?~25=0_ '\f--5 2. x*—8x+15=0 =56
3. x2+11x+30=0 4. x*-3x—40=0  N=€
Kez- 5 M=
( 4 8) (44N =0 K-l (’)C—-%)(K-% S:) ~ X=-5 |
5. xX*+5x-24=0 y=-§ 6. 3x2+12x—36=0 5 3 (K463 (%-2) Y= -
48N (X-2) N=3 3(x*rux-12)=0 X = 2%
7. 6x%+x-12= X=Y/ 8. x +9x 12=3x+4 S
3K-4) (2x43)  X=-3/a 246Xl =0 Xe-8
Solving Quadratic Equatiohs by Factoring: X + 2 ) x_ 23 b x = 2‘
https://www.khanacademy.org/math/algebra/x2f8bb11555b61c86:guadratic functions "

equations/x2f8bb11595b61c86:quadratics-solve-factoring/v/example-1-solving-a-guadratic-equation-by-factoring

https://www.youtube.com/watch?v=geByhTFEWEwW

https://www.youtube.com/watch?v=zc2CpyRtjvY




Solve by using the Quadratic Formula:

1. 2x2+6x+3=0
2. 3x*-2x+2=7

3. 5x>—4x+2=4x*—6x+8

Solving Quadratic Equations using the Quadratic Formula:

https://www.khanacademy.org/math/algebra/x2{8bb11595b61c86:quadratic-functions-

eguations/x2f8bb11595b61c86:quadratic-formula-al/v/using-the-quadratic-formula

https://www.youtube.com/watch?v={INAJI36-10
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Radicals

Radicals:
To stmplify means that 1) no radicand has a perfect square factor and

2) thereis no radical in the denominator {rationalize).

i e

Recall the Product Property Jab =-Ja e \/f; and the Quotient Property [~ =

b b

Examples: Simplify 24 = \[4_ . \fff; find the perfect square factor

= 2J6 simplify
N
Simplify ;?; = «—j..—; . %—% multiply numerator & denominator by «I‘E
= —gﬁ = :[—f— rultiply straight acress and simplify

If the denominator contains 2 terms, multiply the numerator and denominator by

conjugate of the denominator (the conjugate of 3+ \5 is 3~ \/5- )

Simplifying Radicals

https://www.youtube.com/watch?v=6QItWflivZo

https://www.youtube.com/watch?v=U7AXF75rC00

https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:rational-exponents-
radicals/x2f8bb11595b61c86:simplifying-square-roots/v/simplifying-square-roots-1

Rationalizing the denominator

https://www.youtube.com/watch?v=KIZPKMDwg6M

https://www.youtube.com/watch?v=gY5TvIHg4Vk




Simplify each of the following:

[\
=
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T
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2

X

L o
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SETE

|

7. (—JE)(J§+J§)

Rationalize the Denominator:

5 o, Iz
Y =

1 2 3
8. & 9. = 10, =
@ (-4
%M“// -
(25 + {10 -(z0 -1 12
iy | /e 6 3 24/s
@ = < 20E ° T2 lE




Complex Numbers:

Complex Numbers:

Form of complex number: g +5if

Where ais the real part and the biis the imaginary part
Always make these substitutions -1 =7and® =-1

To simplify: pull out the /-1 before performing any operation
Example: A J:—l' » «fS— Pull out /-1 Example: (i«/g }“ = inf5 ’f‘y@'
= i3 Make substitution =25 =(~1){5)=~5

Treat flike any other variable when +,—,x,0r+ (but always simplify i* = ~1)

Example: B+ =203+ 2i() Distribute
= 6f 4 267 Simplify
=6i +2{~1} Substitute
=2 4 i Simplify and rewrite in complex form
Since { =+/—1, no answer can have an 1’ in the denominator. RATIONALIZE!

Intro to Complex Numbers:

https://www.khanacademy.org/math/algebra2/x2ec2f6f830c9fb89:complex/x2ec2f6f830c¢8fb89:comple
x-num/v/complex-number-intro

Adding/Subtracting Complex Numbers

https://www.khanacademy.org/math/algebra2/x2ec2{6f830c9fb89:complex/x2ec2{6f830c9tb89:comple
x-add-sub/v/adding-complex-numbers

Multiplying Complex Numbers:

https://www.khanacademy.org/math/algebra2/x2ec2{6f830c9fb89:complex/x2ec2f6f830c9fb89:comple
x-mul/v/multiplving-complex-numbers

Dividing Complex Numbers

https://www.youtube.com/watch?v=EfRRpVB62Ko

Operations with Complex Numbers

https://www.youtube.com/watch?v=0Qz1ydBcQSA




Perform the indicated o

1. =49

perations and simplify:

2. 6J-12
6Lz
Lie2(®

3. (2 31) (5+71)

\ SM —6?; 8z)+3(5+7z)

-1 +yg. +16 F210

. (af @
<3 Y LB[B -

G -120-12C416 L

1 d-24L =16
7. (622)(3+50) 3. (3"’-”’”2({53“%"‘1\41-) 0. L6, =S¢
, ’ 2 T
18+30L - (e ~0¢ ('1+82¢,-12L bt ;
& +24c + 10 CI-I(OL -5, =30"C
- @ <A -250
10, 2+
4-5j [ — '*‘51, +30
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G4-S¢ G4 S
huwu;m‘ Ry W
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Graphing Quadratic Functions
Objectives: The Student will be able to —

Graph quadratic functions given in vertex form.

Graph quadratic functions given in standard form.
Graph quadratic functions given in intercept form.

Identify the intercepts of a quadratic function.
Identify the vertex of a quadratic function

Identify the axis of symmetry of a quadratic function

Determine the concavity of a quadratic function.

Graphing Quadratic Functions:
https://www.youtube.com/watch?v=Hg2Up 1Ih5E

https://www.youtube.com/watch?v=0HH7{X_ M8Ns

https://www.youtube.com/watch?v=y99INRgLiBA

1. Graph : f(x)=(x~2)"~9

Identify all key points : Intercepts, Vertex, Axis of Symmetry.
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2. Graph: f(x)=- (x—l)2 +8
Identify all key points : Intercepts, Vertex, Axis of Symmetry.
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3. Graph: f(x)=2(x —4)2

—24
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X iﬁw "2 ng%} v & fz = X~ |
3; A (EX + ¥ N
R S PR
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(oo 1B (»
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Identify all key points : Intercepts, Vertex, Axis of Symmetry.
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4. Graph: f(x)=-3(x —3)2 +24
Identify all key points : Intercepts, Vertex, Axis of Symmetry.
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5. Graph: f(x):x2+6x—3‘

Identify all key points : Intercepts, Vertex, Axis of Symmetry.
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We can aﬁ)wacl« i dwo ways

/

6. Graph: f(x)=—-2x>—-4x+6

&W(‘V!é W\l’\” V'&T'ié-)f- 'Qf‘m
() Dse A Shndard bom and find
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Identify all key points : Intercepts, Vertex, Axis of Symmetry.
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- Graphing Absolute Value Functions
Objectives: The Student will be able to —
e Graph absolute value functions.
¢ Identify the intercepts of an absolute value function.
¢ Identify the vertex of an absolute value function
e Identify the axis of symmetry of an absolute value function
e Determine the concavity of an absolute value function.

Graphing Absolute Value Functions:
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:absolute-value-piecewise-
functions/x2f8bb11595b61¢c86:graphs-of-absolute-value-functions/v/graphing-absolute-value-functions

https://www.youtube.com/watch?v=ld4UD98vHio

1. Graph: f(x)=3|x|-12
Identify all key points: Intercepts, Vertex, Axis of Symmetry
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2. Graph: f(x)=|x+6|—4

Identify all key points: Intercepts, Vertex, Axis of Symmetry
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3. Graph: f(x)=-2[x-3|+16

Identify all key points: Intercepts, Vertex, Axis of Symmetry
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4. Graph: f(x)=-3[x+10[+15
Identify all key points: Intercepts, Vertex, Axis of Symmetry
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Multiplying and Dividing Rational Expressions (Fractions)

Multindying and Pividing: Factor numerator and denominator completely. Cancel any common factors in the top
and bottom. If dividing, change divide to muitiply and flip the second fraction.

EX: x% +10x+21 . X +2x-15 Factor everything completel
Smdx—x" 3t 4+d4xt-2ix TG comprerey:

{x+ N +3) . (x+5¥x—3)
T GHxl-x) x(x-3x+T)

Cancel out common factors in the top end bottom.

_x+3 o
" x(1-2) Simplify.

Multiplying Rational Expressions:
https://www.youtube.com/watch?v=RROSgr4oXju

https://www.khanacademy.org/math/math3/x5549cc1686316ba5:rationals/x5549¢cc1686316ba5:ration
al-mul-div/v/multiplving-and-dividing-rational-expressions-2

https://www.youtube.com/watch?v=x 5hDLe8ULO

Dividing Rational Expressions:

https://www.khanacademy.org/math/math3/x5549cc1686316baS:rationals/x5549¢cc1686316ba5: ration
al-mul-div/v/multiplying-and-dividing-rational-expressions-3

https://www.youtube.com/watch?v=rMVOdIDNjpA
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Adding and Subtracting Rational Expressions (Fractions)

Addition and Subtraction of rational Expressions.

indicated and leave the denominators as they are.

3x+1 S5x—-4

T iox + Svrd Factor denominator completely.

3x+1 Sx—4
xx+2) Ax+2)

Find LCD, whichis (QxXx+2)

2CBx+1)  x(S5x-4) . . . . .
- - Rewrite each fraction with the LD in the denominator.
2xfx+2) 2x{x+2)

6x+2+5x>—dx

Write s one mefio;i
2x(x+2) f
582 +2x+2 Combine like b
m——— ombine fike terms.
2x{x+2)

First find the least common denominator. Write each fraction with that LCD. Add/subtract numerators as

Add or Subtract the Following:

5x  x+5
x5 x+2 10.
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8 2 12,
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[
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Solving Rational Equations

Solving Rational Equations:

Multiply each term by the LCD of all the fractions. This should eliminate all of our fractions. Then solve the equation as
usual.

3 1 3 )
e e 3 e Find LCD first x{x +2}
x+2 x x
, s o5 \
x{x+2) > + (X + 2y = x{x + 2) Multiply each term by the LCD.
x x X
Sx+Hx+)=5(x+2) Simplify and solve.

S5x+x+2=5x+10
Hx+2=5x+10

x=8 & Check your answer! Sometimes they do not check!

Check: I
’ 8+2 8 8
5. 1.5
10 8 8
5.5
8 8

Solving Rational Equations:

https://www.khanacademy.org/math/algebra2/x2ec2f6f830c9fb89:eq/x2ec2{6{830c9fb89:rational-
eq/v/rational-equation-intro

https://www.voutube.com/watch?v=i72-yXzLgCg

https://www.youtube.com/watch?v=MFjx52NW5Bw

https://www.voutube.com/watch?v=Yaeze9ubCv8

Solve the following Rational Equations:

12,3 3 x 2 2, 3x-1_
L =+373 2 1373 PR
4. 2 + 6 3 5 13x+20 4 6

X+5 x2-25 x-5 © 4135442 x+6 x+7
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Graphing Rational Functions

https://www.youtube.com/watch?v=XE-Z2-F3o0Ww

https://www.khanacademy.org/math/math3/x5549¢cc1686316ba5:rationals/x5549¢cc1686316bas: ration
al-graphs/v/horizontal-vertical-asymptotes

https://www.khanacademy.org/math/math3/x5549cc1686316ba5:rationals/x5549¢cc1686316bas:ration
al-graphs/v/another-rational-function-graph-example

https://www.youtube.com/watch?v=GxynsEIViRA

https://www.khanacademy.org/math/precalculus/x9e81a4f98389efdf:rational-
functions/x%e81a4198389efdf:graphs-of-rational-functions/v/finding-asymptotes-example




Graph the following Rational Functions:
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Radical Equations
Objectives: The Student will be able to -
e Solve Radical Equations
e Identify Extraneous Solutions

Solving Radical Equations
https://www.youtube.com/watch?v=0gicD4STzpg

https://www.youtube.com/watch?v=g3rzuggiglw

https://www.youtube.com/watch?v=y4C81gAa3pY

Solving Radical Equations — Extraneous Solution
https://www.youtube.com/watch?v=m4eiYHL3PP8&vi=en-US




Solve the following Radical Equations:
1. Jx=5 N =725

3. 2x+3=15

4, 5x+2=25

5. x+2=1+Jx
.7
Y42 :(&Hﬂ?ﬁ)
X 42 = |+21x + X
9= \420x




Graphing Radical Functions:
Objectives: The Student will be able to —
¢ |dentify the intercepts of a radical function.

e Graph a radical function.

hitps://www.khanacademy.org/math/algebra-home/alg-radical-eq-func/alg-graphs-of-radical-functions/v/graphs-

of-square-root-functions

https://www.youtube.com/watch?v=SLV600BpHpE

Graph the Following:

1. f(x)=vx-2
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2. f(x)=Jx+4-6
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Special Triangles:

https://www.khanacademy.org/math/geometry-home/right-triangles-topic/special-right-triangles/v/45-45-90-
triangles

https://www.youtube.com/watch?v=p70UBGCHZrQ



