Station 1:1can factor a trinomial Wh-ere a%1.
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Station 1: ican factor a trinomial where a = 1.
Factor each quadratic expression.
a. x+8x+15= ( KEZ LYY |

X —8x+16 = (x-2)x-5)
X4 2x— 15 = (x-3Yyy5) &=

b= N
=2 =16 = (x-S (xx3 €717

= |
% {
=19

\

T
(S B )

b. X+ 10x + 24 = () x44) 0= A
N . h=10 i0
= 10X+ 24 = (x-(Xx-) g4
A2 —24= (AN o) 4.

X —2x —24= (x-L)X-4) D=
(=AY




Station 2: i can factor the difference of two squares, |

X
First multiply these factors: | | ¢, v
1} (x-4)(x+4) X(kr4) = 4(xr4) = X A% Ax o = ?5 "’”gﬁ?’
8 o'.’
2)  (x+3)(x-3) (% -2 + 3(x-3)= X -3X+3X-9 = %é,)-—?‘;a
3) (3x-1)(3x+1) 3k (3x+) + Si(Exk) = ISR =IH - Off;)fa’l
4)  (2x°+3)(2x*-3) 23 (2383 +a(3x2-3)=4x" w@'x + X -9 =49
What pattern do you notice is always true when you multiply (a+b)(a-b)?
W mddle forms a(mags
Now use the pattern in reverse: d 4D Zevo, The first 15 a
f% ware ound Lash 1s f}r
5) Factor 9)(2—25 C)> qx %r‘ . (3>< ‘\"%)C%X Sﬂﬁ\/‘l ¢ .
6) Factor 16-z ! oV
) (o) ,
2 A
) Lo 2 _ (4-2 442
Vo

iy G o




Station 3: cansolvea quadratic equation by factoring.

The solutions to a quadratic equation are called roofs. The roots indicate where the graph of
a quadratic equation crosses the x-axis. So, rools, zeros, and x-inlercepts are all related.

. b
N g 1 = (\ =
To caiculate the roots of a quadratic equation using factoring: q] 9 - & ;{ + 0 \0 = T AR
,ﬂ(

» Parform transformations so that one side of the equation is egual 1o zero,

3yl =X +7=0 €=
(3x2-200 + (Hx£7) =0
2 (X -7+ ~1(x-1)= 0
(x ~1XBx-1)=0

» Factor the quadratic exprassion on the other aide of the equation.

¢ Set mach factor equal 1o zero.

# Solve the resulting equations for the roats. Check each solution In the otiginal equation.

F y-=0 o IR —}=0
%—? *You can catculate the roots for the quadratic equation xz 4y = 3. « =T BY = L
Xt = =3 CL{wa, s Sef it equad f20 XF3
A+ 3= 32 8 :
o drs =D Uoe g dmmom:é: Yo Fackor: \9‘) WP gw = =T o=
3 - =0 ) 7 o ) - L b:‘: g
(-3)=0 or  f—1y=0 WA RW T =0
X—3+3=0+3 or x—14+1=0+1" C,:‘T
x =3 oF . x=1 ¥ 2 - —
| WA Tlw H T = ©
Check: - ) e . . 5

S3 = (O A =912 8
iy M- dxE(f-dif) =t 4= 3

(W2rtu) + (IW+1) =0
WOWED + (W= 0

Gt D (Wil ) =0

Solve by factoring: ' Wi = 0O o WHL = O
a) 3x5-22x+7-0 \//\; =] VY = '

b) w’+8w=-7




Station 4: 1 can identify the axis of symmetry without a calculator.

Standard Form of a Quadratic Function: y = ax” + bx + ¢

;ﬂ‘hc E‘{Mﬂ"ﬂnh .1;

Given each quadratic equation, write the equation for the axis of

symmetry of the graph. _ (0 ﬂ)a O S
‘ a) f(x) = 6x%+ 24x — 10 10 a4 X = =8
C=-)0 A
X = 2
by h(t) = —16t% + 120t + 3 =2
X =78
)a,e.» Ao A0 b
=120 *FT2
@ 3 X=-120
2(-10)
K =120
-3 2

[x =375 |




Station 4: | can sketch a graph of a quadratic without my calculator.

1. A group of students are worlting fogether on the prohlam shown, _ 2. Fora quadratic function wiitten in fackored fown M = afy — v Xx — £

. . d : - ?
Wirita a quadralic kinoton 0 fackonad foro fo reprasent a parabola that opons a. what doas e sign of the variable 2 ol you abiout the graplt?

dowrr-wamand has zaros at (4, 0} and (-1, Oh | ' fp ﬂ b() Om{"]\/& W m U V
0 v vw%avhv@ W@wh fhced dﬁwm@

k. what do the vavablos r, and 7, 1ol yous about the graph?

| (oand 2 QAhe Hu 28405 ; OF

& Use the given infarmation to welte a quadratic functlon In fagtored Tonr),

fis) = aix — #lfx = 3.

a. The parabofa opens upaard and the zotos gre (2, O and (4, G

PR = + (X ~(#—4)

h, The parabold opens downward and the zeros are- {— 3, & and (1,

PO = = (43U x-1)

£ “ﬁm parabota opons downward and tha zeros ang {0, 0) aned {5, O '
£x)= x4

ER) = ~(X-0)(X-8) o

4. The parabola opéns upward and the zesos are (—2.5, 0} and (4.3, 0.

£00= +(xta x4 3)

2. Use your graphing calculator to graph aascl student's funcitbsn. What aie the
simllorfties among al the orapha? Wial are the diferances among the graph“ ,

Ao nwird Fim's ol
b. I%ﬁmhanammrm [)O> W%P*#J%W WW .
W chove 0L Wiue Hae ¢ e g

. What, wnul yayut 1all Biched!, Tim, and Judy to corract thalr functlans.

Michaed 4 Tim weed Gtvwaﬁd’w‘@ Wdﬂdlﬁ

d. How many posslble functions can yuu wilie 1o raprosont the giybn characteristics?
Exptain your reasoming.

i virhinde nimloer gue prdsiate




Station 5: 1 can solve a quadratic equation with a perfect
square trinomial by factoring.

First multiply these factors together to find the pattern.
x+4)2 or (x+8)(x+4)  X(X+4) +4(x+4) 5 XH4X FAXH 6 X8+

1)

2) (m-3)%0r (m-3)(m-3) mfm -3) ~3(m-3)—> M>3m-3m+4 > M=6mt]
3) (2p+5)" &p(aprsy +5(Rp+s) » piriop Hoptas > 4p ra0p+as

4) (3%-1)° 3x(3x—1) = 1(3x~)> A X33x-3x +[~> AKbx+ |

i ? .
What patterns do you notice between the factors and the products: ok ey 6 Shuared

Twire are alwage tWo (denH cal desmng n e W%ﬁm mg—%rmw

5) Use the patternsto writeq9%2+302+25 in ‘factore%l f%rmé')(z Ny ; s@n;wﬁd
22 £157 F\52 +ac Z+ 6 )
6) Solve the following equatlonery %actorinj‘é t(ﬁe per?ect square tr nc%u% E?’\D

the left then square rooting: 97°+302+25= 49
(32+5)* =49

J(32+9)° = + 44
224+5="T oOr ??%'7&6:_:”7
222 D% =-12

For T sy Y A— “‘:td"




Station 6: 1cansolve a quadratic equation using the quadratic formula.

4. Javier was determining the exact zeros for fix} = x¥ - 14x +18.
His work is shown.

For a gquadratic equation of the formax? + bx + ¢ =0,
the solutions can be calculated using the

Quadratic Formula x = 2.2 Y20 d8¢ w

. Hentify the emor Javier made
when determining the zeros.

He Aid net veduce oot parts o€
e Frachrm -

et ""‘""‘""'_
w22 {n”:,‘” - ‘i!.'i;U? . Determing the corect zeros af

et PR R ' the funciion. i
B X = 4T 52@’@

2 =
X =4t ez
B

Belare using the Guadratis Farmula, be sure to wrile the quadratic funclionin standard form:
ax’ + bx+ o

2. bse the Quadratic Formmuia to detenmine the zeros for each funclion given. This fime,
leave your solutions in exact formr.

a. fxj=—2x -3+ 7 _ b fx) = —Bx + 19x — 7 i
¢ [bidac WNIE
_ﬂ‘: ~o{ ¥ ~-b b*-dac D _k)«- _b ~Yac
b= -3 2o la 19 260 20
—

C=1 ¥s ca) b AIBYR4ER0) = -0 + Juuly

263 TTACRy 6—3) o3

S A TV, T W R

Gonsider the function fix) = ~4x? ~ 40x -- 99. ™
7 e andbszs :
“whaw Substiludting oy
[ f-rlu mr:ed

First, detarmine the values of &, b, and o, -
a=-4b=-40c=-98

Next, substitite the values into
tha Quindraié Formlla.

E n(\Bn‘h‘ﬁ Si;ns.

{40 =T A0F I AT
x= A=

l'\

(\,{3—&
it

Then, simplify to determing the rerog.
af the funclion.

40 4 V660 ~ 16 \131'55-155

x=
ggs
404
EECR

an+i _an—4
or xm=—g

+ JA+56 = Jel-gy

L=

x=-65 o x=—-45

The zergs of the !unctncn fixy = ~d4xt - 40x —~ 99
Y7 are -55and —4.5. . .




Station 7: 1 can solve a quadratic equation using a calculator.

The x-intercepts of a graph of a quadratic function are also called the zeros of the
quadratic function.

R “{' u can use a gra
tha zerns af a T

?itﬁy 'J‘a“ Fr“é ss‘ EHD

ALﬂr Sﬁlact Ea Iﬁr"ﬁ"" S
' ““'LEQ Er Iﬁeter‘m ‘
_‘ polnt that appaa

EHT£E,¢,-. &

2xt + Gy £ 70

2,0) [uw’l C&Q




Station 8: | can complete the square to solve a quadratic equation.

A perfect square trinomial is the result of squaring a binomial. For example,
(2x 4+ 3)? = (2x + 3)(2x + 3)

The pattern is always the same with a perfect square trinomial:

= 2x(2x + 3) + 3(2x + 3)

= 4x” + 6% + 6x + 9

The first term is a perfect square: 4x? = (2x)?

The last term is a perfect square: 9 = 37

And the middle term is twice the product of the roots of the first and last: 12x = 2 - (2x} + 3

So, (ax + b)? = a’x? + 2axb + b?

= 4x? 4+ 12x +9

Use this pattern to determine the unknown value needed to make each expression a perfect square trinomiat. Then write the trinomial as a

binomial squared.

i

(x=1)”

a x*—-8Bx+ Hp

i

b. ¥+ &x -t 6'25 (xkgg)a
- c. X*— goﬁw“}{](]ﬁ { 5__”’0*)9-
d. xﬂ-&cﬁﬂ)(.+1¢4=- vc_yn(_-_u{il)a

-Bx = 20%:b e Ynow a =\
Ao b= =4

o g o=

K. &%

sz%ﬁzf_b
ErlEE

Q.G:‘: 0\-\’)
b?= 100

)OI
We Ien \a@'m@@m“@

\evrm mnst

We Emen e
derm ymustae
S0 b= e

middle

Cd)= e

C@fg)aﬁr A5

Jdaxl
i 'x;(;fl’)
20K

middle derms=
XX b
Sl X1 R

A4 X




3 Bo how does cornpleting the squsre help whan tryling to deterinine the rools of & quadratic
b eguation that cannot be factorad? Let's 1ake a look.

Determing the roots of the equation & — 48+ 3= 0,

Tadlate ¥ — 4x. You caf make this ey

a perfect square trinomial. K By 4 Do 2= (- B
o i

Detarmine the constail term thet CaE Ay = =B

wiolitd complets the sqgitare., e dE b e -7 4

Add this term to bath sides of the W= S d=0

eguation.

Factor the loft side of the squation.

Datermivie the square root of ~ Jix = 21 = 432
each side of the equation. X =2m 7

Set the fastor of the prrect  x=2=xyF
square tinomial equal to each . x= 0w B or x=2= /T
of the square roots of the constant, Ko P wNF oor x=2-4F

cxem Al ar T xoe LBRSH
The raots are approximatety
341 and 0.59.

Sobve Tor &,

. Beterrnine the rooks of each eguatini by complating the squans,

2 # = 4D gl 2Axb =6
XA = =4 b€  2x  AX
gt A = -4+ 4 ab- -3

3

, vy |
(x-3)"= 5 (37%q
Wﬂ = = 5“—-

X -2=VG or A=27 7

X=3+58 or X = 3-V5
b %= 12x+ 6= 0

Xi-fhx = — b U vl

3 jax kBl =GB T bl
(x~C)= 30 Co)'= 26
JGxe)2 = 30

X —b :f@w
X—(=3F0  orx % 7~V

X =(ed30 or X=6-I%




Station 9 | can complete the square to write a quadratic equation in vertex

form.

LR

You can identify the axis of syrmetry and the vertex of any qusdrat;c furnction

written I standard form by completing th uare,
o ¥ pleling the sat T A Mu‘hce ﬂ-wri

ywax*»ﬁbx»{-ﬁ

Siep 1: ¥-co=axd 4 b

- e a{xz ; bx)...,.._.‘ U ¥

Step iy -c Pa( (x2+~z+{§ar}“_
Stepd:  y—c+4

Step I

Step &:

2 W et
- veepberthe .
Tt fo e s nf' §
ymmrtry, you e just - -k
subelitirte hint value for rin "¢

\ ﬂq mgwol equactionfa yi3
Memhu Ve yrvalge of o
o veder | 5T

Gilwer & guadratic function in the formy = ax® & by + ¢
&, fdentify the axis of syimmetry.

X=""2x

8. identify the locaticn of the s,erlex

MR
260 )

Rewrite each quadratic equation in vertex form,

Then dentify the axiz of syimmetry aond the locatior

of the vertex in each. ‘

o Y=k B O G =

s 2 _
‘{f‘ Q= x28% ?‘::gol y ;,,4‘;7
yrdr Lo = %7 ¥ext 2 12 sl

yiag= (x+4) 008 X=-4
Y= (DT RS ey (-4,-25)
B oy =00+ 2¢ ~ 1
3(x? + 5X)

\/.P[:
A 2, & 4 ‘L"'
Y+[+ﬂ§__:,?>(x 4‘“’3(‘*‘4..9;#)
a
:5; A "?‘i‘EJCXJ‘3>
T3 DA

. LN 4
Yy = Z( %+ 5) 5
0.0.5. X = ‘"’;’g
4  Verdey -3, ’%)




