- CHAPTER 4

Section 4.1
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Objectives :

¢ Given a function represented algebraically, determine whether the function is quadratic.

e Convert a quadratic function from general form to standard form.

* |dentify and understand the components of a quadratic function in standard form, and
identify the impact of these components on the graph of the function.

* Complete the square for a quadratic function in general form.

e |dentify the vertex or maximum/minimum of a quadratic function using either the
standard form of the function or the vertex formula.

e Given the graph of a quadratic function, find the equation of the function.

¢ Find the equation of a quadratic function, given the vertex and one other point.

* Find a possible equation of a quadratic function, given two zeros.

Preliminaries “Lfm '
v-—-—'_‘.-'-—‘-.-'-'_'_-

The solutions to ax? + bx +¢ = 0, witha # 0, are given by x = 2 &

Warm-up ' |
1. Solve the equation by completing the square: x? —2x =7

. 2. Consider y = —2(x —1)? + 3.
(A) Identify an appropriate base graph and describe the transformations.

(B) Sketch an accurate graph of y = —2(x — 1)? + 3.
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Class Notes and Examples Y
A quadratic function is a function of the form y = ax? + bx + ¢, where a, b, and c are real
numbers, and a is not equal to 0. There are two other useful ways in which quadratics can

be represented: standard form and factored form.

General form: y =ax?+bx+c
The parabola opens upward if _ A2 O ; downward if aLo .
The y intercept is (0,, C)

— 'b
the x-coordinate of the vertexis x = 24

b \% —b
the y-coordinate of the vertexisy = _4 ( 'i‘:\) +b( - )-t -
A S o=b L4l x-valce,
i Lot — :

55t ply in

Factored form: y = a(x —r)(x — 1p)

The parabola opens upwardif A 20O downward if a<Lo
The x-interceptsare (9, and (0, l".,\

' 4 F! + ('L
The vertex x-coordinate of the vertex is — .

Standard form: y =a(x —h)?> +k
The parabola opens upwardif & 2O . downwardif <0 |
The vertex is at (L_,,_h)

If the parabola opens upward, the function has a minimum value at __ X= L .

If the parabola opens downward, the function has a maximum value at X:L e

The axis of symmetry contains the vertex, with equation X= L
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41.1

Consider the quadratic function f(x) = 4x* — 7x — 2

(A) Write f(x) in factored form. _ , -
O O T e beer Mot (3,0 oA O e poitiny
$o ‘;r: Cowd et Thes  F0I= a6 (KtN) in Ak,

£ we onl nf?e’J ) A & A‘H—v muf'{‘-p(aw?, w’ ﬁ(:-¢)(><+ Z___) |
A A fdmaxte o perd v e THASOT Thop o,
(. L60=q(x) ) i Anibeed  rn

(B) Determine the intercepté.

To fod fle -;;%Hﬂ'—é’—,p«'d' x=o, {()=4 ()= -2 =,
g, tle e ept s (<-2). -

) =v.
J Ao x-iteteps sk - "
T 2 ! _ —(“7)tm:}_ Zf_ﬁ' - Zf—a'-: 2 or -1
o=y =7¥—vL . K= -—T——— = [ 3 4
The x--me-vﬂé P (1/0). od (5 0).

(C) Determine the vertex. _\ ~(-7) >
Tle x-coordjnal. ot Heveder 5 5= 75 = 7

o~ (Oordrnl g 4] A ’ L z
‘f} 2, (o a! ZL d j:t_v-e‘ €x ,¢ —%—)___ t((_%_)l__-?(‘%‘)_.z_: ""g'jz
e Verder 3 &F (1;, % :

(D) Does the parabola open up or down?

ac%0. So 4l forr«foo(c-\. yYe~s  p. U | 'la

(E) Isthe vertex a maximum or minimum?

‘Tie lr—t"/‘}"f’?( (5 &~ miaimum,

(F) Sketch a graph of the parabola.

M
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4.1.2  Consider the quadratic funetion f(x) = 3x% — 24x + 2. Use two different methods to
determine the vertex of the function.

; -b - (%) 2y
T‘-—L )(-r(aof'ol)\a"ﬂ- d‘-ﬁ ’*L" W;Zf?( 15 '7_:: ‘_;_(-;i_ = —Z‘:L/’

Tle ;'(owol.m-adc Ao vertex 5 FH) = 340 1y 4,
=36~ 244+,
= 43 -96 42

) = 4.
Tlt vectex ot tle Pmrq]:o-’a '3 (L{/ _L(é)
4.1.3 Find a formula the parabola graphed below. |

4T ' We can ‘Fﬂno{ '{'Ll; Y—AYZQ'Q;O?&
3+ [.L.fl.\l O‘\C ‘H—L PW’#\LO,G\ !o ,:} wa.,/a/

[_\ ) /f\ (1 ) I?é’ 6‘«5’{‘(_{‘1 '\(“o Ule .'(f-(‘fwc/ ~e

/ \ 14 fad ~

e o e
B Thos Hhe egeatim ot e b )y
34 03 = a (x+1) (x-1)

Do fl.-,. F’tuﬁ"L'i"’-“ “‘"/Soi'.—f‘ '/r,'ﬁ'
1 = o (o+1) (t:a"'lj |
L= (V) ()
y A-=RERLN S35
e
o = —\

Therctoe = — (x4 (-2 |
'(‘oi'm-?r; for +Le Parkinﬂ/a\_-

B«
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4.1.4 Find a formula for a parabola that goes through the points (-5, 0), (3,0) and (1, 16).
'TL,_, - ,J,,-f-ﬁr(-({,'/j 0‘(‘ ‘H-e Pc.ralao(r-\ ore Z-v'l’.." fo /F wou/a{
e Aedored o oo ol 1
be €o~;“‘-51 fo e I o =3 |

Thes, He equatns ot fhe porabelis g = o (o))

To H-d =7 P{ﬁ the fa.'nfj (1/16) ?h{‘b-’f'}‘*/ eﬁ,-m‘%‘m a~d solve

l6:0\(|'+-r)(l-'3) T)-._z/e.-Fw*-r/ tle eﬁum4im
b= (V) /3= S eax ).

d"' ‘fi-‘-’- (arqty,_;!a_ 2

b
16 = —I2
. 7
‘El—-
, 16
T e—
2"
= -4
3

4.1.5 Find a formula the parabola graphed below.

wWe (e td tle verkx of
the Famiw!a_, So [t woulf bhe

E’-(,;,'P;J' "o Jse J“a.\‘!w,( ‘(‘u(‘.«-—..
(L/k)_— (i/q] k=1 k=«
Tl'ws tle eoé‘, a”‘ia—» ot -)tie

parabele s = a (x-1)"+y

al .. 6\/
é: 5‘\(0 |) --}-L'f

6: (/N (—f)ﬂ + 9

f= &t4 -
-y -H
1. - a
a = 1L

Thecetors, ?”1“ ) el s
WJ ‘Fur'r-dl«. “ur ’Hvﬂ Poura.ls' , .
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4.1.6

Find a formula for a ga(abol_a whose v
(0,11). Check your solution.

TL& H_(.!.{x 9“‘ 'H—-L ‘aaraLt//'\ N J{\r(n’ jb ;'1,‘ wp;,{;( Le P"J;'?’.("Z
t e sto~dad  fore, (h,W = (- -1 L=-2 b=-y

. = /ﬂ i = )
thes e g,r..%ﬂ of tle par bo 3 ;- A (x+1) -

ertex is at (—2,—1) and goes through the point

. ) a,}\ﬂ' v ) Jl'\'lb 'fl.ﬂ. e V‘Q.JI“I‘-\ o‘,_/ o
To ded e, plop the per® (o 9 ol

o

for & .
- T}-er€¥»r’/ ﬁ‘—L: 3(5"”')1‘”" 15 én
(= (o) ! equetin - He perabels,
(= a("—)
(1= 4ot
£\
[
(2 =
“u

L,e,"’f; Ve.(,r'?, fL‘-; L‘,JL (0/{0 r»,_/ (...7_/_;) Py r”'}’ﬁfc-h\

L
4= 3(x+0) ! 2:; 3(?<‘”')1
( (e +2)t -1 -l = 3+ I
|{£ 3 - 25— o K 3 (")L"‘"

! .3 3-0 -
n= 3.4 -1 -'1;
= - "‘j 9 =

7 ~ = -
(1 =

e
Bo""L pats  gre on He -(Mo\Lo- _

Page | 84

m_‘._‘_‘_‘_‘_‘_‘_“ 1141114416688 88800800 MA°B B & & o « - _



