Algebra 2 Honors Unit 3 Notes

~
3.1 Factor and Solving Quadratics

Summary of factoring quadratics:

Trinomials Difference of Two Perfect Squares GCF
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ax* +bx +c
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Solving Quadratic Equations 5 _
The solutions of a quadratic equation {or any equation) are called the 72Y0%\ rm)‘\'ﬁ
or x-wnk .
Solve each polynomial by factoring:
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3.2: Solve by Square Rooting

What is a QUADRATIC FUNCTION? A function with degree

2; shaped like a parabola.

Exploration: Make a table of values to graph y = 3x* + 2x — 4.
inputs. Identify as many key features as you can.

Vi
- y-intercept
[
= i
H
. | X
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ariz of 5 N man
symmetry vertex

Use-2,-1,0,1, 2 as the

Y
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Then use the graphing calculator to Y J
find the vertex, y-intercept, x-intercepts. X =1 nwt: ~| 54 >
(Show them how to do these!) O£

Review word problems:

Vertex: (-0.33 ~4.33)

Pod : x=-033

1) The area of the triangle shown iSLZ:./l units squared. Find the value of x.

loh=A A
2 ‘-IZ(%({—Q(%X) =272
@x A)(3x)= 54 ---4/‘ o
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Q'w =5
bh=h
2) ATectangle has an area of._?ﬁ u?. The length is 5 units longer than the width. Find the
dimensions of the rectangle, B

Lw =R
A yd=s  (wew =3
a L‘““"gta wEEHwW =30

W Buo -3 =0

3) Storage Building The storage building shown can be modeled by
the graph of the function y = — 10x? + 24,000x where x is the horizontal
distance and y is the height (in cm). What is the width of the building at

the base? . 7
. , =10 x° +24000 X
F\M X"V\"\' Lﬁ ~1Ox ~10x

O = -10x ()g .-L°IOO)

v L

X= 0 ) 2400

2 {Wiol“Hm is zqow

Other methods of solving:

*Quadratic Formula ax*+bx+c=0 *Solving Equations by Square Rooting (no 5 term)
1) Isolate the squared portion of the equation
b e 2) Square root both sides (2 solutions)

=T

2a '
3) Solvefor x.

Examples: Cond Q‘OLCJ"OV— 7. 3
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Solve #7 above by graphing the quadratic and the line y = 0 (find the intersection points.) Why does this work?

(x-2"-9=0 '{

L D The x-ink.
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Vertical Motion Formulas ;: Memovrize these!
In feet; = 61 + Vot + Hg
In meters: h=-4.92+ vt + hy
Note: v is the initial velocity; ko is the initial height; 4 is the height at time /. )

VO ho

PR r
10) An object 1s launched at mrs per second (im/s) from a 58.8-meter tall platform. When does the
object strike the glound‘7 ‘

l l:
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X-m‘\' -1 %

O =-4at" rlt +58.% L Second
—ol £ 44 (58.9)
z(.-cm\

11) A rectangular garden measuring 12 meters by 16 meters is to have a pedestrian pathway 12 N
installed all around it, increasing the total area to 285 square meters, What will be the width ‘
of the pathway?
2t £ o=h (Z,;(%’ ) (ex -3\’0 |
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(::\—%o b (e 1) (1 125) = 285 1 !
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3.3 Notes: Intro to Graphing Quadratics

Have student’s complete page 1 of the foldable. Go over domain and range in interval notation,
end behavior and increasing/decreasing in interval notation.

The Parent Function

Use a table of values to graph the parent function
y = x* and identify as many key features as possible.

Dohain: [—-m, C’Q) | LHEKL S
Range: EO, m) -: T— 4 4.\ i T e 5
Vertex:(ol\o\ o Cl) LT J 4L
Max/min: pAy @0 N ) . | |
End Behavior: 4% x —5 £ o0 (> 0 L L* IRESSREAN
Increasing or Decreasing? 4~ ; (O,OQ\ | HEEERERN

y-intercept: (D \ D\ O ('00, D\ |

x-intercept: (,O;O\
Axis of symmetry: ¥ =0

Review the transformations on page 2 of the foldable.

Transformations:

The transformations for a quadratic equation in vertex form work the same as
the transformations for absolute value functions.

op ldown




Complete pages 3 and 4 of the foldable

: x-inT
Foldable for Graphing Parabolas: s
| O=-2.(x-2) 1§
Vertex Form: Example: y = ~2(x~-3)24+8 —¢=-2 (K—Sl
= (x-$
yv=a{x—-h?+k U= (x )
T = x-3
The vertex is at / I/\\V_\‘ \IET'\'LK:(%')%) xX-3=T X-3=-
’ . - - 5 X =
The max/min is at I A OS PoX=3 X
The axis of symmetry is X"Jk) X"'f(\'h ng"\
R N | .
To find roots: %E—{} S sove. for X % ‘N L$ e f
The graph opens __yp _ifa>0 Mﬂ\)(lwh 50%7(‘
The graph opens _(i.(l&h ifa<0 N
mw\%uvﬂz(_m, %3
The graph is _ Sdvedbed if la] >1 . )
The graph is (Qmixess iflal < 1 “nd N,
To find the y-intercept: 08 X—> £ CQ \ﬁ—a -~
SX\ SO% Domain: (~o9 )
oWe C
\j 'P—O’\V\ﬁe (00 / g)

Extra Examples for notes (in notes packet):

1) Find the vertex and max or min value: y = -4(x —3)*+ 5,

L

L max @5
(3,%)

2) A football is kicked in the air, and its path can be modeled by the equation
Six)=-16(x — 5)* + 21, where x is the horizontal distance, in feet, and Ax) is the height, in feet.
What is the maximum height of the football?

£ Vey +ex: (5 ) 2

Find ! |
Vertex . l o @ zﬂ




Complete pages 7 and 8 of the foldable 4 -\

- 3.
Intercept Form Example: y = -2(x — 4)(x + 1) Tz 1.5
y=ax-p)x-q) -2(15 -q) (p.sf—h'
x-intercepts are: P ‘} O—Il- | Vertex:(\_s) ”—63 . Id‘::. ""ZCD "‘DO-H)

The axis of symmetry has an equation of Axis of symmetry: X =[5 : (j: €
X = ﬁ______%ﬂ: —_ \r\fk\-‘? way betuseln - :
- TAOE '

The  Veri¢x is halfway between (p, 0) and int:
(¢, 0). Find y! vint:

|
+ - o
The vertex is at: (Ei.ﬂ ) S?'( 'P";'?:\\ Max/min: Az @/R 5 I[
Increasing: (..p() 1.5) BERE U B <
The graph opens 2;\2 ifa>0 _ ) ERER S
Decreasing: [!5 JDQB Lo
The graph opens 'QLQA& ifa<0

End Behavior: S X - e \)S - X))

Th hi A if >1
egrapusiﬁ@({_l fa Domain:[ 90, 003
The gra hismcoﬂpﬁmf al <1 a3
grap la Range:(,po) {2 )

To find the y-intercept:

X=L 'y Solve Sor .

Quadratics with Inequalities ¢ foigabie)

Example: y < 2(x —5)% —1
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open C\Ose
3) Graph y = x? over the domain (-3, 0] u [2, 4) y
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3.4 Notes: Completing the Square

Completing the Square: We can change a quadratic in standard form into vertex form by
completing the square.

In order to complete the square we need to create a perfect square trinomial that can be factored
into a binomial squared. | 5 Ex: (_)c-*L-\.\ (x ""‘1\ = L><.—-'-l\z“

peviecy o XPogx o
Steps to completing the square: "‘Y\MMPO\\

~3 Ge. qurot\'e- e '\DTOblPJV\ — SIW‘\Q\;‘F—UJ
—3 Use. (-‘3—)2’ , Mol PNDSOR: Hag, pom.

Examples: Write each quadratic in vertex form.

) y=x—dx+3 2) y=-3x*~ 18x— 10
(e + 4 ) r3- 4 ggﬁ%ﬁ (-3x—\§x )10~ ___
(4= ()= . T3 laxr )10 22
7 (LY = (3 =9 Becavse of

Q—‘ ~3({ X +3Y +|7 Ger

Examples: Write each function in vertex form. Draw a sketch that includes the vertex, x-
intercepts, and domain and range in interval notation.

Ny=22—12%+7 o F I |

S e

2(P—toxr AN - 1% AN
(k) 3= e A/

Lo 0 = 2(x -3\
&Z(X -z) —\ | | ’:’LOC%\:,__ DX (,OQ , o’o)
| 5,5-:.0&-6)
I455 = X-3

33‘-—.@3-‘—%

9

Xw/l.;l?) ) 0-(.06




4y y=x*-2x+5 (note: why no x-intercepts?)

(F-rx v AN5 =1 o (x4

(-

2
(Y = Y= - 4= K"?
2 T2 =XT
No real X-int

N Aptches ﬂra?k

S)y:—§x2+§x+§

2z
o= ~5 (x>

e Ve
3 et — \ A
-3 =5 (x-1)

iy
s(A x4 5 gy
r3=Xx-¢

T
69'7;\ :(‘Z\%—;q X =5,~\ y
Z
~3(x-2) *% = ~5(x-2) *3 A
6) y=2x*+10x+3 /:} . D:CvO’O@j
< : -+ X
(2o v V3 J S 15 o)
2 (xF+5 X 2 N ¥3-5 ! »
(= 25 T
(£)=% L= o -
2 L
ZCX—L%AL”%% O:Z(K*%ZJQ% v
| ).j: > -5 "‘[E.,
2 7t 2 x=Z 57
-
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3.5 Notes: Standard Form
Complete pages 5 and 6 of the foldable

Foldable for Graphing Parabolas:

Standard Form Example: y = 3x? + 6x 3(4) (_ |+ l)
y=ax*+bx+c ‘SX(X"’ZX _3(”
y-intercept is: g — -3

To find the vertex: Vertex: (" I '"3)

Z_(ompleke Hee are. Axis of Symmetry: X = ~| , B S
%fé_. ‘C/z,a \ g—(‘"‘%"&\z\, xint: () =2, N . i A4

To find the X-intercepfs: y-int: O | AR :

% Soddor Max(ED@, — 3 Lo
o;' B ol Increasing:C# | )o{)) '7
D ing: o 5
The graph opens | P ifa>0 Bereasing ("'670; ’\ s =
End Behavior: oS X — + o0 —> D
The graph opens dM ifa<0 Lj
Domain: [ D
The graph is %‘\’\F&M ifia] > 1 (' a )
Range: [,.. \)
The graph is_ﬁﬂm@_&@iﬂa] <1 ’S ) 0
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Complete Page 9 of the foldable

Word problems with Quadratics

s Asking for max or min? Find vertex
o Asking for horizontal distance? Find the x-intercepts

e Note: A graphing calculator can find both of these. X Nﬁﬂ
, . e
Example) A rocket is shot into the air, and its path can be modeled by horiowkal 2 20
y = —5x2 + 30x + 1400, where x is the horizontal distance, in feet, and h is the vertical
distance, in feet. Find the max height reached and the total horizontal distance traveled by the

rocket when it returns to thé ground. Ve % x X-wvk , hz -8 4% y30x +1400©
—-b _ 30 ~5(3) 130 HH00 \, rrev O = A" —lax ~280

ETNY I R _

2¢ 1445 (/3}‘._]145 0—()(\—2,0\()(’1’!‘4\
1) An object in launched directly upward at 64 feet per second (ft/s) from a platform 80 feet \J
high. What will be the object's maximum height? When will it attain this height?

Y=\ tr Ut the  Nertex

Y=-lbot" +it & +80 L
—to4 () rlod(2)¥g0 =14
2(-10) At 7 Sec.

('LHLH\ il be O YAOX € \H4 ¢

2) The path of a placekicked football can be modeled by the function y = -0.026x(x — 46)
where x is the horizontal distance (in yards) and the y is the corresponding height (in yards).
How far is the football kicked? What is the football’s maximum height?

X— v Nertyex
~13.7%
Xint. O 4l _0.006 (333 "‘L*“b '3
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Some review, more word problems:

1) A rainbow’s path follows the quadratic #(x) = — % (x + 30)(x — 64), where x is the

horizontal distance in miles, and r{x) is the height of the rainbow, in miles. What is the distance
between the two places where the rainbow appears to hit the ground?

XAt T (x #30) (x- 0 4\

X = *BOJCOL{.
A ot

-1—'

\

X ‘

2) Your factory produces lemon-scented widgets. You know that each unit is cheaper, the more
you produce. But you also know that costs will eventually go up if you make too many widgets,
due to the costs of storage of the overstock. The guy in accounting says that your cost for
producing x thousands of units a day can be approximated by the formula

C = 0.04x* — 8.504x + 25302, Find the daily production level that will minimize your costs and
state what the cost would be. —

¢ 504 Verdex

o) o3 (1063 | 24¢50.0124)
0 04(106.3)~€ 504 (166.3) +2550 L:j

l0G300  widgers ao(ﬁt)\
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3.6 : Modeling Quadratics

h ke

Example 1: Write a quadratic function in vertex form with a vertex at (8, 2) that passes

troseh (1 9) Y=alx-n)Tre A a
7 —
Fird o ~5=a(-4-§) *T
-5 :aﬁwtﬂ T2
9 = ohM9)

Example 2: Write a quadratic function in intercept form whose graph has x-intercepts at -7
and 2 and passes through the point (-6, -2).

4 3=a(x’p\(><fgr\ 4
~220, (ot {-6-2)
—2 = (:“6\

Z.
%

=\

Example 3: Write a quadratic function in vertex form whose graph has vertex at (0, 2) and
passes through the point (1, -3). n v

93

tj‘--aﬁk—- N+ e
-3 ":—OLC | "O\L"’L

-5 = &

Example 4: Write a quadratic function in intercept form with roots at (-2, 0) and (5, 0) passing
through, (-1, -6). Which of the following points would be on the parabola? (0, -10)1 (7, 12},

Choose all that apply) Mi(x 4"2_) ()( __5) } C“], t?/\ X (_,3 } g v
— =a(-t+2) (- 5) (0,0 7 1=l (1-5) g:&sqz\('?“’%

~t eal- -1o=fo+z_\_lo-‘6\ 2 = \§
b =al-() ¢ > 2 =\g Sog

l - """OT'“'O



Example 5: Choose all of the following functions that represent a parabola opening downward
with a stretch factor of 2 and x-intercepts at -3 and 2.

@y:—Z(x-l- ) +-2-5-

» 0= -2(x +i) ¢+ E2 d
/_15
1.—‘5

g(x—r*—'z,)z O X rx— (o
y=2(x+3)(x+2) _ £\ B
@ = —2x%— 2x + 12 ey (x = Cx»r’s'\(K ?/)
y—-2(x+3)(x—-2) $5 2 x+k v
y_—-z x+ +12 ~l s x 3. T
( T
- - + -
2(x +l?. 2, -3 =X
-—-|2=~ZQ<+L
1N
b=+ % -—~>L1JE"—"-?<+2;_

Example 6: Write a quadratic function in standard form for the parabola passing through the
points (-4, -8), (1, -3) and (2, 10). Hint: create a system of equations,
K Y X% “ X Lj i 2
. lj~é*~>< rox ¢
-% =Q 20 L (—-L«t) FO

10 = a(2)* rb(2) +C
@ |O=Ho ¥ 2o +C

-32a(0 - bO) +e
@ -~§=leen-dbrc B -3=atbtc

&

~§ =lloen — Liuzc z 10 :qanb% )
- —_ _ - “‘5.‘:“55\ -5
3=-a —b L 3 =-a-v 5@35:,,56”?/&‘;’
® -5 = 150.~5b ® 13:=3,+b Go= 300 '
~3=2 4+ C 13=3(2) tl
Challenge:

T(d =2 x* r?xf“\’?’j

Given the quadratic 0 = ax? + bx + ¢, solve for x. Write your answer as a simplified radical

(Hint, start by completing the square, and then use square roots to solve for x.)

2
O =alx™r o\,xwaf*)ﬂ-“_az > £ b —dac

C——-} b} b0 =G X+ -

20
,...'-lac,+b - a (X -l-——~\ T
Ho, }

b+
S A

‘-iotc. b
Ha

~o y dbhtac




Idea to review:
2 Four Corners Activities! © Divide paper into four quadrants.

Activity 1:
Given the quadratic y = x? — 6x — 7, do the following in each quadrant.

1) In standard form, find the y-intercept.

2) Complete the square to write the quadratic in vertex form. What is the vertex?
3) Write the quadratic in intercept form. What are the x-intercepts.

4) Graph the quadratic, showing the vertex, axis of symmetry, and all intercepts.

Activity 2:
In groups, students will 11 divide a piece of paper into 4 quadrants.

*For the quadratic y = -3x% + 27, they will find the x-intercepts by the following methods:
Factoring, square rooting, quadlatw formula, and by graphing (okay to use graphing
calculator).

*On the back, with the quadratic y = 3x* — 18x - 21, they will find the vertex using the following

methods: '

(:b/2a, completing the square, and by using intercept form.) In the fourth quadrant, they
will write a paragraph about how to decide when to use each method.

Front Back
Factor Square (-b/2a,y) | Complete
rooting the square
Quadratic | graphing Intercept | paragraph
formula ‘ form '
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