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A. FRACTIONS

Multiplying Fractions

1) Multiply the numerators (tops)
2) Multiply the denominators (bottoms)

3) Simplify/reduce the final fraction if possible.

Examples:
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Adding and Subtracting Fractions

1) In order to add or subtract fractions, you must have a
Comnmon  deaominotor .

a. If needed, multiply the top AND bottom of the fraction by the same number so
that your denominators match.
2) -Add (or subtract) the numerators (leave the denominators alone)
3) Simplify/reduce the final fraction if possible.

Examples:
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B. SOLVING LINEAR EQUATIONS

‘ Sclear Featkions, muwlhiol, al
1) _Expond : brackets and clear £ro i on S = JC,FE:F::! by aw:: &en(:m;fo;,w‘
2) Moveall Nac olo € terms to one side and all other terms to the other side TCEM ﬂg%
. epec o
3) Collect _like decme and divide to isolate variable 2Ad) sbdoth.
Ls come varisble seme @ xp>nent
Examples:
= Y \ A N Na) @9 1(5)
1. 4x—-1=9 2. 3(x+2)-24=2(4x—3)+x Clj‘fx +18) _%— 3
£ 34! : A ——
37<+b ——1‘-{ = _)c—f: -\-é Jerm Feon  teEAn
Ux=10 T e~ —~
H " 3%x -1§ = Cx- S(8) = ald)x —3(A)
: = : ~ -
g _ay TG - ax 1 ‘ = - 30
R0 n ot E " LA S Kl
o T —px =12 e
oo = D
i Mo X = S| ¢ f = =
"~ > = -2
J(V‘O‘O‘L() 2 k, ~ - 40
Your turn!
1. 3x+6=12 2. 7x —3 =18 3. 2x+ 100 = 200
. -t Y ~ leo =100
= 5 -
S Fr=2l 2% =10
s + Ea = 2
X= 2 X =3 ©w=S0O
-5 1 7y \ 5 P m(ﬂ
4. 5(x+2)=x+2(x—3) 5. W _ LTI L)

2

£ = (B)ng) ~ 5(2)13) = 2/({}?)

Sx¥lo = Tx —6
—3x T\ <o 7O A% — |8 = 2x+10
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. Fx = ZE
T E
y:—’g

x =Y



C. GRAPHING LINEAR RELATIONS

Finding Slope of a Line

Slope is the steepness of the graph. We think of “rise over run.”

rise Y2 — )1

slope =m =
run X, — Xq

Example: Sketch a line with a...
Positive Slope

Negative Slope Slope of Zero

>
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Finding x- and y- intercepts

Undefined Slope

<

X-intercepts are where the graph crosses the x-axis (where height = 0, o.

y-intercepts are where the graph crosses the y-axis (where you are “zero over” oﬁ X = Oﬂ.

Examples:

Find and label the x- and y-intercepts and the slopes of the following graphs:

1. 2.

x-intercept: _ | “3, O)

x-intercept: (']] D)

A2 y-intercept: (O 13 o

y-intercept: CO ‘2/ )

X 2_

Slope (m): 2

(U\o 2

lope (m): s

doin 2

('\(MB rign |

Your turn!
Find and label the x- and y-intercepts and slopes of the following graphs:
1. 2.

\ x-intercept: (2 \ O ) x-intercept: é Zl O§

#2
4 y-intercept: éO ,3 2 . ae y-intercept: (O ,'- \>
: Slope (m): ’_;— Slope (m): _* (
Cs >




Graphing Linear Relations (y = mx + b)
If your Linear Relation is in y = mx + b form (also called “slope-intercept” form), then

o m (the coefficient of x) is the = lO “@Q
and
. b (the constant term) is the k\ﬁ —\ (\’\‘U CWX'

To graph:

1) Rearrange intoy = mx + b if needed (make sure “y” is by itself on its own side of the
equation)

2) Start on the y-axis at “b” -- plot the y-intercept, which is at (0, b)

3) Use the slope to “travel” (rise/run) to the next point and plot it

4) Plot a few points and connect the dots with a ruler!

Examples: v
1. y=-2x+6 'X%Q
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y-intercept: (ﬂ o ( 0) b>
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2. x—2y=4 ¥
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"2, - —xX + k?‘ f
’__23 —2 _—/z,
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%Y 54 32 10,1 2 2 5
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Your turn!
1. y=3x—6
y 77\
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y-intercept: Q %Y 54 32 ¢ ) i / 4 3
Slope (m): +2- 2 ’/
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55
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x+y=3
—Y —-¥
Y =-X + 3
y-intercept: 3

Slope (m): .\ A |
‘ k

~
x—2y=6

'—'ZLA = ~\C+_(Z

— —

y-intercept:

Slope (m): __* L w!

wn C@Q

iy

+

_

-
\J

ha

A G

>

M)
<)
W)

F

e

1N I S I - N
t+ N

ol



T\n'u\\l .

oo Yh T 1"‘J
G

I T ey

D. FACTORING

1) Check for a Greatest Common Factor (GCF)

2) How many terms are there? If there are TWO terms, check if it’s a DIFFERENCE
of SQUARES

3) If there are THREE terms in the form ax? + bx + ¢, checkifa = 1

4) If there are THREE terms in the form ax? + bx + ¢, and a # 1, you’ll need a
few extra steps

5) Check at the end to see if anything factors further

6) Optional: Expand out again (distribute/FOIL) to check that it’s correct

Factoring a GCF

Look for numbers and/or variables that can “divide out” of EVERY term. (Terms are separated
by add/subtract/equals signs).

Divide the common factor out of every term, write the common factor out front, and write the

“leftovers” in a bracket. é 7<I3 . gxz Tt oleays divide oud A
' ox X T pegakive as wel if your
Thiak: 2 X2 N ghesk pove” off % ir
) - o\,d" neﬂa‘h'ut-(
Examples: Factor Xt bx S
1. 4x* + 12 2 6x3 + 5x? 3. —9x%*+12x + 3 gok: -3

~ou ot all

(4—25 wmr'aw
’ BECELLD i

Wiy O m \
R O -3 (3-d4x
L YORT ae xm) Ohse (
O Yxtriz I - Gx A 2x k3
Your turn! Factor x>+ Sxcv
1. —5x2 + 10 2. 4x% + 9x 3. 12x3y? + 6x2y> — 21xy3

—

2 3
”g(Xl’Z\ = PX[L‘EX’\‘Q) = 3')(32 (L{X -+ Z'XJ —\?3)



Factoring a Difference of Squares

If you have TWO terms, check if it’s a “Difference of Squares” (a perfect square with a

SUBTRACT and another perfect square). Something of the form:
a’ — b?
Which will always factor into (a+b)(a—D>b)

(these brackets are called “conjugates”)

*Remember to check for a GCF first, and remember that you can always check by expanding

out! Also, check if anything factors FURTHER.

1
Examples: Factor 0Lj‘ =7

'

1. 4x2% — 25 2 2t> — 162t

wo (v O - ) aEli-8)

(2% +$ Y(ax -5)

2+ ) £ -9)

Loctoss mofc!é

3 x* -1

fethers roce !

(L V(=)
| (x2+ 1) [x +1)1x -1)

{at \Dy §porme o dEE,
V¥ > ox ot Wil
o|pfide Slan

Your turn! Factor

1. x%? -9 2. 8x2% —72

— (x+3)(x=2) _ Qx2-9)

= S (nA3)(x=3 )

S 7 i §;zw+aw +3E))|

3. 25x*—16

= (s )(5¥=Y)



10

Factoring a Trinomial whena=1
If you have a trinomial of the form x? + bx + c, then
1) check to see if you can find the two numbers that
___X___=c (multiply to the outside)
+__ =b(add to the middle)

2) If those numbers exist, then the trinomial factors into two brackets with those numbers
“dropped in”. Remember the + or — sign.

()
*Remember to check for a GCF first, and remember that you can always check by expanding
out! R -
EAAR N L ) Tl_xé—-—(oé

Examples: Factor RS PG b L yb =-%
1. x*+9x+20 2. x*+3x—-28  3.z2-12z+32 4. a*—5a—66

—x2= ~z-N=z-4 )| [(a-11)a+ b

w5 G W ol [(anare)

e > (% Yye ) ()c-\ﬂryy-“})

Your turn! Factor

1. x>+ 7x+ 12 2. x> —9x+8 3 x%+ 5x — 66 4 x% —6x —27

- Y A - 3 _ _
3 0o s ey Q4.3 --23
Faic¥ 148 4 Lt é‘ﬁ_‘__?__-_é

—_— —

= (w3 \x+¢) [Y Nlx-€) =0t =(e-a)(x43)
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Factoring a Trinomial whena z1

If you have a trinomial of the form ax? + bx + ¢, and a # 1, then you can use EITHER the “ac

method” or “decomposition”.
Oex Lz 3Ix§ = (N

Example: Factor 3x% + 16x + 5 b =1L
o~ 'S C

ac method \ Decomposition
1) check to see if you can find the two numbers that

| x!> =15 ac (multiply to the outside numbers multiplied together, a times c)
| +15 =1L b(addtothe middle)

If those numbers exist, then you can use them for EITHER the “ac method” or
“decomposition”.

2) Write two helper brackets set up with 2) “split” the middle (b) term into two
x in each bracket and a fraction over terms using the numbers you found in
“a”, like this: step 1 (that multiply to ac and add to

b)
* T I\X L ax*+_x+_x+c
Here, a = ?_ so the helper brackets are Here, we would get
3x2+ 1 x+5 x+5
x =|{x = — —
) 3 qcd: ok :
x ¢

3) Drop the numbers you found in step 1 3) Group the first two terms together,
(that multiply to ac and add to b) into and the last two terms, and take out a
the brackets “over a” GCF from each pair:

5 ) (3D +S G
R d Ll

4) Reduce the fractions (if they reduce), 4) The bmrwétch. They are
and any fractions that do not reduce, a “common bracket” and can be
take the bottom of the fraction and factored out. Write the matching
make it the coefficient of x: bracket once, and the “leftovers” in

their own bracket:
+ lx ( X+ S’\ ( B
( 3x 3y AL X+ S
(o thring (\efto~ss)
lorentkirt)




0 -S_ _so 1B =n

—X—_" -4 =3 -~ _ 12
(0 i‘f = § LAl =7
Examples: Factor NEYAAZS1)
1. 2x%+5x—25 Dewep2. GyP-Ty+2 ﬁéftzufr)
4 A% D‘pk
— 2 _
(x z)x =) T e
( D %) W
|
-Cd\AC!l oy éQ;\DM i
ot i 24 (34-2)—1 (34 -2
[ r5) (5
Your turn! Factgr
7~ T~
1. 3xP-13x+12 L =36 20 2x243x—14 7Y 2 o
ERSEREN Ttz

(e )y 3) © (it

=| (x- 3 )Cx-4) | (2 ) e2)
dewme Syb- 13\ 2% 3% —IY
2 _qy -Ux +\ 2 “Yy =Y
_lziﬂfdjL_zﬁ:) = 2 +Fx
ok s 9 s . @cﬁsy 6&0: -2

- (_X—33(37€ -4) = C’Lx 4—?—) éX"L)




E. SOLVING QUADRATIC EQUATIONS

13

Quadratic Equations can have O | ,Df' 9\ solutions.
(Xe}( —> 1) Move all terms to one side of the equation, leaving zero on the other side
quo‘n" %ed ‘. 2) If you can factor, factor! The SOLUTIONS are the “zeros of the brackets.”

3) If you can’t factor, use the quadratic formula:
For ax?+bx+c=0,

—b +Vb?% — 4ac
X =
2a

Solving Quadratic Equations by Factoring

Examples: Solve by factoring

“ a
1. x?=13x + 48
-\Ix-4¢ -3x  -M¢

_Rx-9F

~-\b '5____ 9%

‘E.\_} - =173
(% -1 )x+3)=0
: \r/mx- valve ™

% woke [ Wnis brodeek =0 X¥3=-0O

X-lb=0 Y=-3

Y = lb

x= —3,!6

Your turn! Solve by factoring:

1. x2-5x+6=0

(v-2)(x-3)=0

Y = 2)>C33

2. 6x°4+4x =0

2Ax (3x+2) =0

Tl':l Al

A x)(3x+2) =0
N

/ 3Ix+2=0°
)(:D Ix=-2
-2
3

X:OI -z

3

F/‘

2. x?+7x =—10
flo tw

KE4 FREIO= O

(x +2 Y x+S ) =D

X=~2, X=-%

’pv.(,-bon.f]
\[‘ C\ee U et )’U

e (¢)
4?51x2 43 &

%))

3.

27 g
U~ 43 = 8 x
—gy - §x -b '1___ l2
™ :_‘, L g
(x ) :)E et
H ot me °
: ( X~ q )LY’ q :é_ U‘E decomp
t so%
¥ -2 ¥ 1) pre ber!
(zx 3 )(2%-1)=0
_ 3 A
X== o 3z
“ 9 1§-3_ _
3. 2x% = 27 — 15x —xz= "

¥ 3 = 17
B T Ve e T

2x*4ISx -2 F = 0O

(2%-3 Yx #9 )= D

D

(~t L)L )
(x+9)(2x-3)

QXQ“_RX—})(——Z:’
2% (x¥6) =3 (x#9 )

(xta) (2%-3)



Solving Quadratic Equations with the Quadratic Formula )

Example: Solve using the quadratic formula X =

(give exact answers AND decimal approx.)
(.‘41
1. 5x2+2x=6
_(’ -
5_)42- PRAVARS =0
=S b=2 c=-6b
_y E -4a9)
b = o7 T 7
2 O

_y £ B
() = {2 XE

2(S)
Y = -2z r{useo

\O

‘)6:

I

X
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Your turn! Solve using the quadratic formula (give exact answers AND decimal approx.)

A
1. 2x2 +3 =7x
~Fx -~

Ayt-Ax+3 =0

a=2 b--F ¢=73

= (N T A HE6)

2(2)
7(,_ q, + L'LQ"Z\{
- o3 a2t
L.l
-tz 25
4
x= (F25)
k{
_ .7 -)
x= 0 @y g
X = ’?L = =
A\ 656 v
;.3 X; '\[ng
¥ (0 &
> )

(Tl/\if one wowld how —@adure c{}

—b+VbZ%—-4ac
2a S'\Mﬂ\?%
v eckicelr
NIPAY
X = 2 * =43
[O :Z\E)
(10) =72
I S
% = "\ : {R3) L Execk onsuerd
S
¢ - | G\)/C
e (CLyN/A ¥ De e
vz 0AI3S x= —\3B5
&
2. x> —10x=9
-¢ ——A)

xt_wox—9= 0O

o=1 b=-lp ¢=—~-9

X= - C._.\o) * @Z-’ Q 3("9)"
2C 1D

o + 4 100 ¥36

2

x = 102 Ji¢

16 = Vise = Jusy
2 = 20w
x - Uot ale )it
(> > 2
S = BBY |~ exadr velve

X

\

'x::

C;, x= 543y = 1083995 | g
Ln{x>5‘—xf;f =| —OE305 | e
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F. GRAPHING QUADRATIC FUNCTIONS f(x) = ax? + bx + ¢

Graphing the Basic Quadratic Function y = x?

Use a table of values to generate the graph of y = x?2:

x|y = (5 Y
3l =t =4 ;

_ 21y = () =Y \\2 [

— | :C'\)lbl - _4___1 -
(o]0 =(o)=0 :
NI

2 Lt :(_Z)\:L'P 5

319 =(3Y7=9 A

The shape generated by a quadratic function is called a

PARA RDLA

The VERTEXis _Lhere Hne @m\p% “Yornd around” . Hee /OJ O)

Direction of Opening: ___ /\ni1$ Dl OQ@S l/fQ]
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Sketching Quadratic Functions f(x) = ax? + bx + ¢

In Math 11, we learned how to graph quadratic functions using the vertex and the “basic
count.”

We can also get a quick sketch of a quadratic function by finding its x-intercepts, and using the
“a” value to determine whether the parabola opens up or down.

X-intercepts (when‘y =O!
Setly = 0 and solve the quadratic equation (by factoring or quadratic formula)

The “solutions” are the x-intercepts of your graph!

a-value
Opens yp J

. When a is positive, the parabola

. When a is negative, the parabola ) pen S &D U 1/\/

y-intercept (when&x =0)

Setnd evaluate fory. (Optional)

To sketch:
1) Find the x-intercepts (set y = 0 and solve for x) of the graph and plot them
2) Use “a@” to decide if the parabola opens up or down
3) Sketch the parabola going through the x-intercepts and opening in the correct direction
4) (Optional —find and plot the y-intercept. Set x equal to zero and find y.)
a=-1 . opes é_,o___wzn
Example: Sketch y = —x? — 5x + 6 using x-intercepts. 4

YAnd: etry= 0
(j - X -Sx~+5b

O = —7C2—’§Y+é’
D:—l(xz +§¥’é>>
O :-\Cy—\\tx+é§

0, ' ts!
‘ B :~L> N 10-\— y/mjrﬂ‘(@ .
\:L_Q ? (-6, evd (1, 0)

tj—i/r}: serxz O @ Qe "o wn’ VNGJODlA
\d - - Xl,_s‘x-\—(, @ L&éc/ U—;A’\' (O,&) (DQ%A“‘&J)

- — (0*-S(o)+b
iﬂ = ¢

v
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To sketch:
1) Find the x-intercepts (set y = 0 and solve for x) of the graph and plot them
2) Use “a@” to decide if the parabola opens up or down

3) Sketch the parabola going through the x-intercepts and opening in the correct direction
4) (Optional —find and plot the y-intercept. Set x equal to zero and find y.)

Your turn!

1. Sketch y = x? + 2x — 8 using x-intercepts.
xant: (set y=0)
\j = 7L1 A2 ﬁ_%
O = xt rzx=¥
O = (x+4 Yx-2)
ey xe2 @Plx (4o (20

(B}

Ct/"__\ (po&%l\rﬁ) <o ()N(}»\cb\o‘ oee,\.!' % @gwd/\

v

VM&\LJD]&
Yoins Lgerr=©) (9“\'\’};5]
=
FERSAEL '
T
.02 0) %
v Lokel gt o (0,9
Y -~ -% @ !
a2 _ L
2.Sketch y = —2x? — 9x + 5 using x mt;/ar/c:f;:\]:j{ 1, 2l idn -5
'7(’{/\.‘\'-‘ CS{/&‘{FDX @( :cvo.)L ‘ ) o l=¢g 2+ -Ptbx—bc’()
- ¥t Zv(revs) — | (x+<
Y= 2 —Gqx xS (v 4 (2) Cxae Yk

o = — C2x1+°1>°‘§) /
Oz — (ZY" )CX +S D

S
L x= 3 x=-S O e loH(-5,0) (o5,0) ‘
0= -L (o is neophee, opens dun) @ Skarla Ao " ;
Vcro»Lco\o\




