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Unit 2
Quadratic Functions

Day 1
Forms of Quadratic Functions

Examples.  Examine the following functions. Which are quadratic functions? Why?

I f(x)=3x+7 2. gx)=4-x
e Yes > input (s Sepuared
3. h(x)=x*—x 4. k(x)=3x"-x'
N0 ble VU por NO

Wy e L % POt poad ot 9 naqve) #

Recall that quadratic functions can be written in three different forms:
e Vertex form: f(x)=a(x-h)’ +k
e Factored form: f(x)=a(x—r)x-r)

o Standard form: f(x)=ax" +bx+c

Transforming equations into different forms
Algebra steps can be used to convert quadratic functions into different forms if careful attention is paid to the

order of operations.

Examples. 1dentify the form of the following quadratic functions, then write the function in standard form.

5. f(x)=-2(x+1)(x+4) 6. g(x)=2(x—6)"+5
Veyte x -ﬁJ'. m '

Facto YL@ form ~\ 5
= >
(x) = -2 x+|)(x+q) =2 0e 6&“ >
(X & L
= Lx)’7(x'~—w=o><+ 26) +5
f(x z ”(‘kl‘\'u\)")"(*q) o‘ ¥26)
2'"};\“4) &xY= 2 (x2-2x ¥26) 15
fony =2 (¥ +5x% u)m—. INE-24% Y7245

e ——— e

- - _10x =81 Caondavd
M e [C)'(x):lx _24 +77] Stondard

Examples: Write the following functions in factored form:

7. m(x)=x"-14x+24 g\q 8. h()= 200 -3t +1 < e
‘ -1 -12=-\4
i) = x A2) (X -2)) (Nﬂ/ (20 =)t = )
‘t -1%- | & chad\e Vv
Assignment 2.1
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Day 2
Finding Zeros of Quadratic Functions

The zero (or root) of a function is a solution of the equation f(x)=0

Use the zero property to find zeros of quadratic functions from factored form: a(x—rXx—7)=0

Hnd x
Examples. Find the geros: )
L f(x)=2(x-1)x+5) 2. f(x)=(x-11
=2(x-\\(x45) 0 =(x—\\) (X-\D
X \>(+b __i\:O /t r)o/’ Ne rf‘t-)"\(iry
X:\ :f\ A ) 5 X ST AL To do YWice,
[X=) X =15 ¢ Zeros [x=W)

F mdmg zeros of quadratic functions from vertex form: a(x—h)’ +k=0
e Solve for (x-h)*. (Add over constandt \L} tren dinte by couf it o .

Take square root of both sides.
Remember that there are TWO square roots for every real positive number.

Solve for x and simplify (if possible).

Examples. Find the zeros:

3. f(x)=3(x—2)-12 4. f(x)=(x+1*-2
s d 3 5 o3 (-2 0= (o) 2
7 n s T =
J 2=+
1= jg (X’ZL
PSR T2 =2+l
o c(3 (_’ /.—-—m-i ) -1
W e x - _
Ya® {4 =)(x-D -1 T2 = x
-\'Q B i < Y \ Leaye 1IN Yoot vm.
- 42 x= ) e ;
7 g%y =y = X =0 X = -]+ {2 ’
Finding zeros of quadratic functions from stan‘dard form: ax’ +bx+c=0 f
e Factor if possible 10 nmm\acr\
N con
. . N el
e Otherwise, use the quadratic formula: x=———— > . Simplify if possible.
a
Examples. Find the zeros: \;’g
5. f(x)=2x"+3x-1 6. f(xX)=x"—4x+2 5 /\.',‘
=9 b=% c=-| a=\ p=-4 C=Z b
_ 2 nin () i
259 Y (2)( X= ,(«lh - 8y (2)
X Em D e Bt e NN
2(2) 20 5 X anz
_— = ‘/ . *
X=-Lryoq-"8 W X= 4116 —© [ = —
—_— ‘-—_— \ S\(r‘() n — \ \ = =N {
T —— N\ 5§ . =
X2 =-1_- g SN 2=
;- Y * Sy 1
S
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Quadratics and Complex Numbers

ed in the early 1600s but not proved until the

The Fundamental Theorem of Algebra was first propos :
ly n zeros (root, solutions of f(x)=0). These

1800s. It states every polynomial function of degree n has exact
solutions can be imaginary, complex (a+bi) or real. Any zero may be multiple.

Quadratic functions are polynomial functions of degree 2, so every quadratic function has exactly two zeros. If

there seems to be only one zero, it is really a double zero.

Examples. Find all zeros of the quadratic functions:

5. A cliff diver dives off a cliff 80 feet above the water. The equation that gives his height  seconds after
the dive begins is given by: h(f)= —16¢* +80 . How many seconds will it take for the diver to hit the

. k(x)=-2x+3)’ 2. wx)=x'-2x+5 | o
0= -7 % y)(XH %) con Lactor > ( 'h‘f,f..‘(~\ﬂ'1'C/'(C)\“nu'f.l'v
\ - . |
\CC/‘lc,(!(,h +o¥IM WI[‘.H)( L»‘,_"‘U“to ZeYO. X=2* vy g (V)" ) !\‘X_' vE21) v
A ; \ )/ '
Y45 =06 Y = -2 AN
L b =21 = 2 x4 o4 v
7, Z 2 v
3. f(x)==3x(x-9) 4, f(x)=(x-5)"+9 e
8 ( —C &

0 =-bx (x-A) o =(X-5) 10 ®

- — ’C"‘I —= (’\ ~ CA = =
%:A K C;) y fq + A ,( r)z_ .
2 R +.-A =y X2 L

T/X - (73 {" :q\ =Y |
I - )("6 '
1 bl ¥5 L
Using zeros to solve problems: + B ) , .y i q
F. i ’le =X .x =57 J[_:_‘

Examples. ¢
|
|

r

water (round answer to nearest tenth of a second)? ~ % 7~ b P IYS
E 4 ) = ‘\(ctz+?;o +2/b 3 Pr‘rnuu B
V\(f) = heann 2 " O (o) VL i ‘
0 \ _50 - ?‘ ’ Nesy HYne-
£ = ;e o ds | ) \ +* { = 142 dparites
: o= -%0 = 2l 1= — . X
v etegm=0 28 F5EE 979 50 conds

-

6. John holds a pistol straight upward and fires. The height of a bullet is a function of time and is
described by: A(?) = —16¢* +1200¢ where 7 is in seconds and 4 is in feet. How long does John have to
move out of the way of the bullet falling from the sky?

N = heigh w e oA £ 2ok FEOOE
1= Seconds - k .
| 0 =*'“';"o-£('t’_’m
'e——mi’j‘ﬁ"—o 220
\;‘,/L -\bt=0_ t-1=2=%
X Pl 15 475
=0 o t=15
2eY0 Lxione $ 15 S 0 OvY
ASSINMENL2 A e sy
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Day 4
Graphing Quadratic Functions

Characteristics of quadratic graphs:
e Shape ) pParabola
e Vertex = rounded
e Symmetry = Vel
e Concave up/down jh’))’}f/},; /ffmvﬂlf‘/‘)
/ - U N L
T )

Start with the Basics: .
Examples. Consider the structure of f(x)=x" and its corresponding graph.

This is the parent function for the quadratic family of functions.
1. Complete the table. Then plot and label the points on the coordinate plane.

x  fg=x
0 o
— 1 | IV
2
»e =0

the equation for the axis of s Iy.

2 Draw a dashed line to represent the axis of symmetry. Wil
draw a smooth curve to represent

Then plot and label the symmetric points in quadrant I1. Finally,

o) =x. Gy G2 H)

]

- Graphing from Vertex Form: f(x)= a(x—h)’ +k
- e Vertex: (A, k)

- e y-interceptis f(0)

»
»
)
)

Graphing from Factored Form: f(x)=a(x—r)x—")
e x-intercept(s): (,0) and (7, 0)
o Vertex: x-coordinate of the vertex is half-way between the x-intercepts

o y-interceptis f(0)

Graphing from Standard Form: f(x)= ac* +bx+c
o Vertex: - x= ——b—
2a

e - intercept is (0, ¢)

Graphing from All Forms:
e Use a to determine concavity (up/down) and dilation/compression

e Use symmetry to get additional points
o Use zeros to get x-intercepts

13
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Examples.

Graph. Identify (label) th iti ints:
S rardarg y ) the vertex and two additional points:

=2().53¥2)(1.5-94)
~2(4.8)-2.5)

2 oron— - Vertex _
Vortex 3. J()=x"+4x=-2 =Y o - D, 4, m(x)=_(x_4)2+'2€9r‘m
. « =4 | verdex: (M ,2)
N~ ‘,’ o) N ﬁ - ‘__/(TD ':—2. (J7I”€3) Q\P #:\:\-\': Y\U: N Zerd
= 1 \ 2 1 ® ov %X .
= J I v sl F aYy 3 , o .
] ,1»,'5) \/f: -6-2 = ~Y_2--p \\” f (- WY 4 q
\}’]h'f: | 10 51 (0-)‘L l ( (7 yo= -2 = 14
(0,-2) 0 S S mpredry 1o TIne (4 -9 : SN 8”0 4 2= —\
__W;';lfg(}_- y=%(x/-§3)2+o Voray: 6. h(x)=—2(x+3)(x—4)-th’tOY€d-':CJV’M :
a (%,0) XV s &
(Opjb_ i N-int 3,0) (4,9) =
— n(0-2)2 =7 1(4) yorde x -
J -
(0,72) =7 (0,4.5) (\.5,22-5) ‘
\
\

Using the vertex to solve problems
The vertex gives the maximum or minimum poin

22 ¢
t of a quadratic function.
Examples.

7. Does the following function have a maximum or a minimum value? Identify the point that gives the
maximum or minimum:

g(x)=-2(x-3)*+4

Mo g (2,4)

8. A chain store manager learns that the daily profit, P, is related to th
day, x, according to the equation P(x)=

e number of clerks working that
and what is the

_25x% +300x . What number of clerks will maximize the profit,

—Crardo -~ Povip— Fnd oy (vevies)
| 0\N=-2% b= 2,00
Y= b
1A | -200 _ -20@

== %k
2(-25) 5o

Assignment 2.4

:|lIIIIlLlll.114LlllI]J.lIllllllllllllllllL|'|
e chte Jiw SEE ZEE L]

.
LI

Scanned by CamScanner



Day 5
Transforming Functions

Transformations:
¢ Rigid transformations (translations and reflections)

o Non-rigid transformations (dilations)

Given a function f(x) :

S+ o sk unMTS
fx=e) yight ¢ 0nits
f(x)+c vp C oni1s
f-¢ dpwon C oniis

c

S0 pefocd opey Yy AXS

Ve
—f(®) yefleet over X XIS (ﬁi?dow\/\,gw'f“m”? face)
(§var1i60)
¢ £ Voytical SArcich by C 'y >, verdical Shnh¥ by € i§ o<c<l
F oCH\

f(cx) forizontal Ftyetdn by © it o<c<), honzontal Shnk Lyl

Transformations can be used to graph quadratic functions. Start with the basic points for the parent function:
(0, 0), (1, 1) and (2, 4). Identify the transformations and then shift, reflect, and/or adjust the points and draw

wnf
G
=4
_
=
_
9
4

)

)

the graph.
When there are multiple transformations, do reflections/dilations first, then shifts.

Examples. Given f(x)= x, state the transformations and graph the new function.
I g(0)=/f(x+3)-2 2. h(x)=-2/(x) 3. j()=-05/(x=1)+3

as

Tﬂ! SEEHpAY
v | \

7

Yedoed 0wy X-a xic  YeFkd oyery -0
les4 7), dow 2 s A0 %15 Wikt

V-341ctth by 2 gl up 2
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Transformations can be used to graph other types of fi unctions, as well as quadratics.

ew function.
1y P ONLY b A
y=f(x) 4 fx+3) WY 5. y="2/(%)  y.Qetchny?

s ' (rultip\,
L1 e // 1 N by
| A '._' I
6. y=/f(2%) H,ghﬁn\f'b\[l 7. y=f=0)+1 fipovery
T (@wde ¥ M o}

P oy 2)
R AENE

Examples. Determine the transformations and use the graph of fto sketch each n

P par e

S T T

Writing functions “in terms of”
k(x)=3(x+1)* —4 is written in terms of x
g(x) = f(x—4) is written in terms of £(x)
m(x) =—r(x)+1 is written in terms of r(x)

Example 8. If f(x)= x* , write an equation for g(x) in terms of f(x) that will produce the following
g

transformations:
a. Shifted left 4 . b. Shiftedup 6

oo = F0¢ glxy = 70 +9

¢. Reflected across the x-axis d. Vertical stretch by a factor of 2

Alx) = - INGS) @LX) = ?_-f-\(x)

J

e. Horizontal compression by a factor of 3
En nnk)

glx) = (2>

Examples. Given the graph of g(x) =2(x-3) +4 BL { JEJI”*iI+3 ”\ l:f*“’ AN
9. Graph m(x)=-g(x). b s AREES

10. Rewrite m(x)in terms of x u,i,; R
2 HHH e T
miw = -2(x-2) 44 HHHH 11
NENSEREREE 2 18N INEERE
16
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Examples.
I If A(x)=x", write an equation in terms of x for the transformed graphs.

5 ,
==2(x-1) ow = _2(X -5
12. Given f(x)=x*, use transformations to sketch the graph of d(x)= f(x+4)-2 .

|
i

Rewrite d(x) in terms of x. v

dx) = (X +u)°’~2

13. Given f(x)=x" Use transformations to sketch the graph of d(x)=3(x+4)°

|

Rewrite d(x)in terms of f(x). Y

ol(x) = 2F(x +u)

14. Write m(x) in terms of d(x) . 15. Write m(x) in terms of k(x) .
] . e - —— kix) mix)
resEi e A iaas 1888,

]
=y
g
oy
"
-
J
_J
?
")
W
)
J

)

)

)

D

J

Scanned by CamScanner



Day 6
Quadratic Inequalities - :

o o . . i ratic
Quadratic inequalities can be solved by finding the factored form of an eq\;walc;::igzzim th;‘t;rtc\:”u;)n and
graphing from the zeros and the « value. The vertex is not important. TGHEI alues that
give y-values that make the inequality true.

Example. 1. Given the graph of f(x)shown below, solve f(x)20. Write solution in inequality notation.

X<1 oy X =72

Examples. Solve the following quadratic inequalities. Show a graph to justify answers.

2. x’>9 )(i_t\ 30 3. x*+6x-7<0 (X -DIX +7) <6
' (XAB)(X-2) >0
T2 %<
Y>% or X<-%
4, -x*>25 o> X*415 5. —-x*+5x>-6

“X%By 46 >0
b4 (viEe - S o
P~ _x%195 ¢ o0 - (x*+Bx-6) >«

WDSom . "(X-(;E,C;(#U}C)
i

Ny
( ’\\_X}—_’QE >0 mﬂéj

+x¥t 4 x2

L o
L
%
|
L
Q
¢

1

|

A
e T4 o ol

(WY

Assignment 2.6
FUNTNEEESIESE RUREEERVEN SV RS e s o b R N N N T R B O N N R R
Day 7
Unit 2 Review
Assignment 2.7
S S B B e o B B e S
Day 8
Unit 2 Test All late/absent assignments due for Unit 2
_{.-_'[_i_%{ltlll%{::l{:'Ll'l{{{.}%}::‘{:{{{'::%}llIIIJJlllIlIlIJIlllllillAlll!llllJ._J_

LI L T LB T T TR B R f o PP B Toih P P TP B S T D B N W i Y Y G ! A . 6 O S e o R ML R
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Complex Number Operations

Review: Write 3" intwo different ways as a product of two numbers each raised to a power. Describe the

power rule used. 2 - AN \ =
’ > A7 1 N Y ?-D-J-J-\?‘-',"
2.7 = 2, add e xpohehTs OG- 4L 2 =2
When you solve x* =25, you get two answers: What about x* =-25 ?
e e 4 (5 = N.oe
)ﬁ A28 > X= N25 > [x=%= dxl:(zlﬁ « can- 1a¥e Sg .ri. 0%

Powers of i na.v . NumMmbe b,

i =1
P =(VET1) =- &
(Y - L

So, whatis i*? -2 .2 7 > MemaniZe, - (=C (-
o= ol = = 10T [Py, (=)

Knowing i, i*, i*, and the power rule for exponents, you can simplify i raised to different powers.
Examples. Simplify the following powers of i: 1B =94 +1 4i=4-0 +)

1. it 2. '8 4 3 .41 ‘ PR L 6 - (-

- -2 - / \ ' o s 4 'l< / “i | ,-—\ : ‘{—'Vf,‘ s [ = ) L L

L/: ( sl ( '})'\ = "\ L!%: (L ) w | = k') '('!)':':’__\\: L—'\( ; ~ . -

—_J

Square Roots of Negative Numbers : i =+/-1
Examples. Simplify each square root:

4. =36 5. J-8 6. 5+4-13

EL 2iz B4 (V12
Imaginary numbers: o ) . - I -
NUMhe S N\}U"" L. 24, W, ¢, Bl 2013,
Complex numbers:
numbkers vi| a veal part & \maqinary par - 6+ C 2+ V7,

Working with Complex Numbers
Complex numbers can be added, subtracted or multiplied, similarly to polynomials.

Treod ( Sort of Wi o voviabl whehn adding | multip! *w"f‘z}fvb-m.«:@.__
Examples. Perform the operation. Write answer in a + bi form (standard form). Show your work.’ ‘

7. (3+20)-(1-6i) 8.  4i+3-6+i-1
LLl-) ve HE~24(- )
T 1Bl ECH

9. 5i(9-20) 10. (+§§)/ —}}i)

[ — U ) RN
q6k \ b -AL MN0HL .Hg/
4G -0 Y YR
' l“ﬁ(.,' \ ~ -
Assignment 2.2 \0 4 P ‘* i s
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