Algebra 2 Chapter 4 Calendar
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Monday 9/30/ 19 (A) 4.1 Worksheet
Tuesday 10/01/19 (B) Graphing quadratics in (hk) form
Wednesday 10/02/19 (A) 4.2 Worksheet
Thursday 10/03/19 (B) Rewrztzng Quadrattc Functions into vertex (h k) form
Friday o, 10/04/ 19 (A) | : 4; 3 Worksheet
10/7/19-10/11/19 FALL BRIJAK

Monday

- 10n419 (B)‘ e B

" 4,3 Worksheet

' S"l"‘”gﬁ om (h k) form using square (SR B gt

10/15/19 (A)

10/22/19 (B)

Tuesday 4.4 Worksheet
Wednescay 10/16/19 (B) More graphzng identify key features of quadratics
. Thursday . -t = 10/17/19 (A)- ~ f ; Ch 4 Review and Foldable |
c-Friday-&io o -0 0/18/19.(B) - L Converfmg to standard, vertex, and. intercept form - -
%1123:; e Ch 4 Practice Test

* Be prepared for daily quizzes.
# Every student is expected to do every assignment for the entire unit.
#* Try www.khanacademy.org if you need help outside of school hours.

#* Students who complete 100% of their homework for the semester will receive a 2% bonus!

4.1: Graphing in (h,k) form or vertex form
The Parent Function of the Quadratic:

y =x*

% Y= %2
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y=a(x—h)*+k

This is called vertex form or (h, k) form or graphing form!
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Examples: ‘J ’j = —
l.y=(x+2)>-5
Vertex: (_o -4

ertex (_,2_, 9>
Transformations?

<25
UMaxifn) -5 bweat | -valuc
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omain: }_,\ xé,ﬂﬁRange 31 j e g
Axis of symmetry:

y
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3. y=(x+2)?
Vertex: (,7_) O)
Transformations?
&2
o o
Domain: R

Axis of symmetry:

y

y-intercept: (o ; ,_;)

Range: j 20

i
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2 y:—(x—3)2+6
Vertex: y-intercept:
ertex (3)@) (O )_\

Transformations?

331, Qflecled (a=-1)
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Domain: K Range: j Zlb

Axis of symmetry:
X=5
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4. y=-x*+6 ¢
Vertex: (o \ (z\) y-intercept: (O | lg)
Transformations?
™o reflegt

Mg/Min: o
Domain: (8 Range: \7 7,
Axis of symmetry: P
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You try!!!
) y=(@x+4)2-4

= (04 &
5 2 L\z—"e

Yy=17
Vertex: (—*“f , —Lf\ y-intercept: \/
Transformations? (0) \'L\
<4 L4

R
Domain: . Range: 3 2
Axis of symmetry: _ _
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c) y=-—x%-2

ex: - -intercept: (¢, _
Transformations?

L2 Raktech
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Domain: ¢/ Range: lﬂ&—'}-

Axis of symmetry: X =70
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=-(0-2)" +|
= -y = —5
y-intercept: (

by y=—(x—-2)*+1
Vertex: (2) \>
Transformations?

=2 7| Relect
MayMin: |

Domain: §_ Range: j & -
Axis of symmetry: X =2

o -3
) >

y
A
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d) y = (x+5)?

Vertex: G 5} ,O)
Transformations?
<5,
Max/h@ O
Domain: (’Q Range: j e
Axis of symmetry: =\

y-intercept: (O) Zj)

y
)
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When a = 1 or a = —1, there’s When a = 2... ) 2%
no stretch or compression....| Yy = X
y Y
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When a = 4... y = 4x? Whena = ... y=21x2
. y -~
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When |a| > 1, a is said to be STRETCHED.

When |a| < 1, a is said to be COMPRESSED.
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xamples:
. y=3(x+2)?%-5

ferten: ) ‘O/\ y-intercept: (0 ) ’/\
N ) 4 %

(ransformations?
PIL T 5‘W@¥()U5
Max@ = 5

Domain; 1%~ Range: 35‘5

Axis of symmetry: G2
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D3 y=;x+42-1
v A R
ertex (L\)D

Transformations?
=4 |
Max/Nih: \

Domain: {2

y-intercept: (ol-f)

Range: Y 2\
Axis of symmetry: X=-4
y

{3l | [
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i
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2. y=—-4(x—-3)%2+6
Vertex: (5 b
)

Transformations’

=3 N Wolloch Sheleh
@(/Min: Lé

Domain: ((Z

y-intercept: éO, -3

Range: j £le
Axis of symmetry: X=3
Y
T
/1\
/]

4. y= —%xz

Vertex: (o, 03
Transformations?
Cefle et
¥ayMin:  ©
Domain: {f_

Axis of symmetry:
y try X =0
¢

y-intercept: (o, o)

Compfies) '/3

Range: - j (Yo
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5. Describe the transformations on the functions shown below from the parent function
f(x) = x% and write the equation for each parabola.
A / A
BEEFLLELE]
NEEEREERD)
SRR
LR
A R
I %FHIHHLU
‘ \ b I i R ey
\ ' H
ENEDOEEDE
A
\ FEEEEEE HHHZI
\ EENNEEENINE 1]
verk ] : ;
erlex (4,5) Verx: (o, L) Verlex © (3,0)
- s
2T YU 53
Rolloc ¥ Stedch 3 ((/(16&1"
- z —ale0) Tol gtrefh 7
i -x+) -9 J ) :
2
y- Ax -l b 2<X—-5)

4.2: Rewriting Quadratic equations into vertex (h, k) form
ESQ: Can you rewrite a quadratic equation in vertex form?

y=alx-h*+k

Vertex: (h, k)

Vertex Form:

Standard Form:
y=ax*+bx+c

" Vertex: (—EbZ'f(— EbZ))
|0
4 1
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xample 3: Rewrite the equation in vertex
rm.

1= 4x? —24x 4+ 31 Q—/L‘
b=-24
- -b c=2)
Viey
# (-qu
a ) ordex
2(H) ( N
-9

s By BB

Steps to writing an equation in vertex
form:

1) Put the equation in SWA

y=ax*+bx+c

2) Identify a, b, and c.

3) Find the x-coordinate of the vertex using the equation
b

2a

4) Fmd the y -coordinate of the venex by evaluating

‘A k= f(——)
Pl

5) Substitute a, h, and k into the equation.

y=alx-—h)?+k

Example 4: Write the following equations in (h, k) form, then write the vertex and draw a sketch.

a) y=x%—6x—2

peiCel i

j—l:ﬂ#;&

Vetrtex: C3) =i 1)
y-intercept: _ -
Domain: (- D ) c0)

Range: E—\L ; OO)

e

2y
Yz (%) )%
E g
= =1\
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Max/Min: = ”

Transformations:

-3 bl




| % a).3 = 8%
b)) y—x2—8x+25 fffl g L
e i o s q /\ - ‘(’(07 ,‘:(‘-/‘- - c N
e ne (g\(/x i = Sy e el
' (4t -8C4) ¥22 , 15 30 F ,
= lU;i ¥z 5D -l -
‘ -7 A
W . (b\' ; \/O)’J@X' \/ :
Lo . ) q} (1 BT />

. T
What is the range in example b? Eq 00> What is the max/@ in example e? il
)

s in example b?

What are the transformation: What is the y-intercept in example cPn 2,

q
You try!!! & i
d)y=x2+8x+12
L aF ek ,
Z:
’ 2

verlex: (4 ; 0 |

Example 5: Write the following equations in (h, k) form, then write the vertex and draw a sketch
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a) y=x*+18x+4 b) y=2x2+20x+6 0 =2
X= :—% = ...Q p -;3’2— = "_7'/0 = =%
: R T f o
e (-9) +18C-D+< .z
e g \j - 2(-5)*v20(9) rlo
- e
: et m
7 V\ = 2 x5) ) ) ;
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6] ME2e =Bed b - A = -7 d) y=-x?+18x +4 a=-|
) x;(_) S MR ¢
2(2) =i B @ v
3:-2(-7-3—@@ ¥5 q= LDHADFE = TS
e verley 1(4 .€5)

VIR \_.-/Z_‘ 15 : .
e et /\* 3=—(x—9)14r83 ’
U W

You try!!!

@) y=2x*+8x+12 %
0.=2 ,
o e 1L
C T
T

<

=

° j: 2(—757+-8L—L) HL = Y

L
VN P ,

Example 6:
What are the transformations on the function y = 2x? + 12x + 19?

X:ﬁ\ 5—_&::_5
A7) & Q:?—

gru-3r el =
gesder: (=3,1)
q= 20 X3 )

(% e
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4.3: Solving Quadratics Using Square Roots e y
Can you solve an equation by completing the square? Can you graph a function includin,
the vertex AND the x-intercepts?

Work with a partner to solve the following quadratics by Square Rooting. If needed, write answers in
terms of i, and simplify radical answers.

1) X?+25=0 2) -3x%-30=6
. it
g/’ b 0N Lm0
=5 2
X=£5¢ K= 12
W o
3) (x=2)2-9=0 4) 2(y-6)>=8

G LT (fz - 3T
X‘?— —_ +‘ 5 /- j L"\J/
N P e
—x sl
Solving Quadratics by Square Rooting
« Wecan have g 2 (solutlon lre solution (0), or (}Zf(ﬂ’(‘solutions.

v [/ , ?.”j

pra
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w that we can change a quadratic function from standard form to

rtex formt we can easily find the vertex.

Fteps to solving by completing the
square:

ordgr to find the solutions (roots, x-intercepts, zeros), all we need
»do is solve by using square roots.

xample 1) Solve y = x% — 8x — 33 by rewriting in vertex form and
sraph completely.

1) Rewrite the equation in vertex
form.

%= L=

vecdex (Y -
3=(4\1—%(w\—33:—0<? el

2) Graph the vertex

-

e —-L—
o (=) =9

3) Sety =0 and solve by using
square roots.

%3;0

4) graph x-intercepts (solutions)

0 = (x-«) A%

4q = (x««)’
=t

)‘*\

A\
x N
Rl 53
r Example 2) Solve y = —x2 — 2x + 3 by rewriting in vertex form and graph completely.
{ a-‘ ey \
vertex (-
X = ‘_(;Z—} = "\
21y
1
Yy = ~(—\§L -—ZL“\)‘.«") =il
7
3: ~ ey o4
\
Tz K4l pon sty
-\ TZ .
Vertex: (- | 3 u\) Solutions: | 2 :—3
Domain: Range: j T .,_\
4 @xYMin. ‘4 y-intercept: CO) 3>
(((
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Example 3) Solve y = x? + 6x + 9 by rewriting in vertex form and graph completely.

;—(p =i
o
Y23V +e(-9)+9 = © iy
: : D =y
Ver dea ! (-'5)1;) 3)

b= X+3

3==(xk§f X="3 :

Vertex: L—% ) O\> Solutions: "5
Domain: (‘K Range: j L e
Max/@'r O y-intercept: (D) 43

You try!!!
a) y=x?—4x-21

i-:?._

&M )

Y= 27:"’{(7’>’2-\ =29

Yo |

3 o (X -’7_)1—/ 25

0= (x-2) -2

25 e A 7

285 zX < =~y
—\

Solutions: /7 i -3
Domain:  |f_ Range: 4 L
Maxl@ _’29—/ y-intercept: (O) _7_(3
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nple 4) A football is kicked in the air, and its path can be modeled by the equation

= ‘16_(" = 5)% + 21, where X is the horizontal distance (in feet) and f(x) is the height. What
> maximum height of the football?

VRGe (5 i)

i

max :

cample S) A rocket is launched off a platform with an initial velocity of 19.6 meters per
cond. The path of the rocket can be modeled by the equation h = —4.9(t — 2)* + 78.4
here h is the height of the rocket, and ¢ is the time in seconds.

Vhat is the maximum height the rocket reaches? \/Cf@ e (7- ) v L.’)

g
NG X Mj\/\/{'

\

After how many seconds will the rocket hit the ground? Wg}*} =0 WCUf\ OL L
e
—1 9(£-2)"+78.4 =0

Example 6) Given the function f (x) = x% 4+ 2x + 7, state whether the parabola opens up or
down and the maximum or minimum. What do you need to find the maximum or minimum?

X = ‘_2'2—-— ol V@f‘t@){
O(wld (/(’P ﬂ(-l)z¢2(’b+7= '
oen &) Lo 1 v
. . 2
@ 3:: (Gx 4*\} o
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4.4: More Graphing - Key Features of Quadratics

Can you identify key features of a quadratic and analyze....

With a partner, fill in the tables. ..

| ]

——

>

|
B,
=R
1 lﬂJ_]‘
] B
T EH
T [
BiixstERsacE
e
[ EL
R 8 ElZ
BEL En
T\ WE
B i

Vertex:

(3.,4)

y-intercept: O) iy )

Domain:

.oi}}oé)

Range: (__ e L{_]
@/Min: ﬁ'

Transformations:

73 T4 vetleet
Roots: ] i 5’
Vertex: il

Ly=iZ)

y-intercept: ‘(O) —-QB
Domain: ( i OO) OO>
Range: E_ IZ' co)

Max/@ i)

Transformations:

<

Roots:

(2

—S%

Stredch 3

I

1) I(x+3)(x — 1) = (x = h)? + k, then what is the value of k?

g
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j = (-131“2(—6 -3 = _,._{_

verdex (-1, -4

I
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) Find the vertex from #1

) What is the vertex of the function y = 3. Z(X . 4)2 5 1?
(-4,-86.1)

4)) What is the y-intercept of the function f (x) = —2(x — 3)* + 107 e e

ply
1_4\:‘.—"7 (O‘3>7 + O
oA e
B0

5.)) What are the zeroes of the function h(x) = =3(x + 4)% + 37 P[Kj

6= =3k +3
2 = =B () J -t Eyl
| = ()’ Vi
sl = L =X v
6.) What are the x-intercepts of the function y = x% + 6x — 277
& 5 Mj? tor J
O = X Hex -7 e
b= x e X"3)

\Y L
-9 o)

Kl(

501\)@_

o

Wl
7 ) A parabola has a vertex of (—1,—5) and passes through the point (3, —3;). In the

= a(x — h)? + k form of the parabola, what is the value of a?

y= a,b(u}
& Tan = Q_C5+I> O
- 15|Page/6 OL(L‘}
232 =\ a
~~<= G




8.) A parabola has a vertex of (5, 2) and passes through the point (6, 3). In the
¥ = a(x = h)? + k form of the parabola, what is the value of a ?

h=aly -2)r+2
3za(-9) +2
H=i s

You try! e = |

9.) A parabola has a vertex of (—4, 3) and passes through the point (=2, 19). In the
y = a(x — h)? + k form of the parabola, what is the value of a ?

Q4 = a(2ray+>
9 a=%tla 13 Q=
(le = H4a_
10.) If g(x) = —x? + 10x — 21 = a(x — h)? + k, then what is the value of k?

2 ks ~(x-5) +4 (

/(:-'_L?— =)

h e

ﬂ ==l (532-»1003‘)*74 =4 K
11.) Which of the following functions have the range [ 4,0 ) ?

y=2(x+3)2+4 )y =(x+2)?

y

9< D)f(x) =2x*+6x+4
Z(K + %) L——\/rL

-
L1

-

i

12.) The graph f(x) = x? has a vertical stretch by a factor of 5 and is reflected vertically.
What is the equation of the function after the transformation? Py

Gl = —5x "
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13.) Describe in wo d
B rshowthegraphof x) =1 B
the parent function e g(x) : (x +4)% — 3 would be transformed from

£ G o Compresd |/2

14. ey
) The.gr aph f(x) = x2 is compressed by a factor of g, shifted 3 units to the left, and 6 units
UP. What s the equation of the function after the transformation?

—

s

COO) = 75 (x43) 406

15.) When evaluating the function f(x) = =2(x + 1)? + 3 for any real number X, what must

be true about the value of f(x) ? 43 Oy max @3
35\%§3\%/(_°@)5

Example 16: The storage building shown can be modeled by the graph of the function y = —x2 + 24x — 44
where x is the horizontal distance and y is the height (in cm). What is the
maximum height of the building? e

Q= y ;
=2l yh o M’Jﬁu
(CO Cnn

oo i

:i = -—(wf@M@z}## = (10D
t is the width of the building at the base?

Qr\é\ X«\Nf
woiddL . =

sl xs2)y e =0
| 1 20 -2
Q(“Z/) = D0
17 |Page
O e o 0 R 20 Crvy

/12

o D) "‘"\f—\ ~ '




17.) Compare the two functions represented below. Determine which of the following statements is true.

,14’ (x) and g(x) have the same y-intercept.
/I{ f(x) and g(x) have the same roots.
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. f(x) and g(x) have the same range.

Ay b

Find the key features of the function
y=-05x?>—-3x+4

Find the key features of the function
y =2.5(x +10.2)2 -5

(x) and g(x) have the same axis of symmetry. x =|

Vertex: e ki H)
-3, %5

y-intercept: L_}

Domain: (_- ol ‘>€>

(o0 BT |

Range: i

@Lak/Min: K05
Transformations: /
e3 M gs vekeet Coy
Roots: =72 *4' . 12

Function f(x) Function g(x)
: ROOS [ (x-0)*+le =0 . ,
(x-Y =~ (p =7 wf’a?wﬂﬁy
A _k A= 0= Ho| =T
: o |37 s =t e
AREEE -
] \ verlex: 1,
. B X=\ GXiS @j{ Sy

e .

Vertex: (.40‘ ‘2_) _.5>
2555
Domain: ( — 70, D)
Range: E5—J DO>

D 5

Transformations:

cip.n VB Shtka 2.

y-intercept:

Roots: | [ ,(, i - 8%




