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O
o ‘] f : Exercises for Examples 1 and 2
i e e R e
gl'f ;'Ii Graph the function. Label the vertex and axis of symmetry.
o W/ i 1. y=6x? 2. y=—-x2+1 3. y=—4x? -1
g i oo, 1 ¢ | i«
Eo | § ~x=0 | 4.y=x2+_4x+4 5. y=2x2—8x-_|~6 6. y=x>—4x—4
« ko el
I’é’)‘ - =] Find the minimum or maximum value
L - Tell whether the function y = —2x2 + 8x — 7 has a minimum value or a
/ u maximum value. Find the minimum or maximum value.
!" A Because a < 0, the function has a maximum value. The coordinates of the vertex are
bt === ——So = andy = —2(2)2 + 8(2) —7 = 1. The maximum value is y = 1.
ANE RS & |

Find the maximum value of a quadratic function

Revenue A street vendor sells about 20 shirts each day when she charges $8 per shirt.
If she decreases the price by $1, she sells about 10 more shirts each day. How can she
maximize daily revenue?

STEP 1 Define the variables. Let x represent the price reduction and R(x) represent
the daily revenue.

STEP 2 Write a verbal model. Then write and simplify a quadratic function.

Revenue | _ Price . | Number
(dollars) (dollars/shirt) of shirts
R(x) = (B—x) + (20 + 10x)
R(x) = 160 — 20x + 80x —10x?
R(x) = —10x% + 60x + 160

STEP 3 Find the coordinates (x, R(x)) of the vertex.
b 60

X=—— =

2a = 2(—10)
R(3) = —10(3)* + 60(3) + 160 = 250 Evaluate R(3).

The vertex is (3 250). The vendor should reduce the price by $3 to maximize
daily revenue.

=3 Find x-coordinate.

Exercises for Examples 3 and 4

Tell whether the function has a minimum value or a maximum value.

Then find the minimum or maximum value. - (-2,)"" U2}~ 1]
&)y=2.x2+8x—3 @y—-x + 6~ 8§ ! y=—xt—dx—12[ _
Mintimumwm X Tmum ’ﬂ Max H‘V] um 8
-@ . -2z ST rbG) e\ Algebra2
5(_;) ? -1 2(-1) =] z¢ lEhapterﬁlF!esourr:e Book i:
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R 4 Graph quadratic equations in vertex form or intercept form.
1 ) -
TT,00 E Vocabulary
3; T L1 | *: The vertex form of a quadratic equation is given by
= y=alx—h?+k
CIN T FE=T] " | The intercept form of a quadratic equation is given by
— s Y= —p)E—g)
_ / A1
e A nEE Graph a quadratic function ‘
2 { Ki a. Graphy=2(x — 1 +3,a b. Graphy = 3(x — 4)(x + 2),
3 quadratic function in vertex form. a quadratic function in intercept form.
STEP 1 Identifya =2,h=1,and STEP 1 Identify the x-intercepts.
5 k = 3. Because a > 0, the Becausep = 4and g = -2, (4, 0)
parabola opens up. ; and (—2, 0) are the x-intercepts.
STEP 2 Plot the vertex (1, 3) and STEP 2 Find the coordinates of the vertex.
draw x = 1, the axis of _p+q_4+(—2)_2_1 s
symmetry. A ST e T = s
STEP 3 Evaluate y forx = 0 and x = 2. y=3(1—-4)01+2)=-27 .

Plo.t the points (0, 5) and (2, 5). The vertex is (1, —27).

STEP 4 Draw a parabola through the

STEP 3 Draw a parabola through the

Exercises for Example 1

Graph the function. Label the vertex, axis of symmetry, and the
Xx-intercepts.

®y=(x+1)2 ' gy=—(x—1)2

g

o

A _ g
vertex and the points where the S
EA Y x-intercepts occur. £

J | - =

0,5\ | /2,5 A S [ Tf 5
\ (4,0) g

(1,3)] | = IE =

X =1 =

3 | I= =

N |V =

< £

(1, -27) =

| =]

a

=

=

e

=)

=

S

;3))2=2(x+2)2 a4) y=x+Dx—-1)
(8) y=2(x - 2)(x - 3) @y=—(x+4)(x+2) .

< See Logt

irce Book
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4
BT Use a quadratic mode! in vertex form
\ 0 , ‘Bridges A bridge is designed with cables that connect two towers that rise above
l:'} = ¥t ‘) (x+ a roadway. Each cable is modeled by
i T (x— 160072
—’{@” | e 2 1]
% = - E(x -0 x- D‘J Find the distance between the towers.
= "'vif C— x-2xt1] Solution
The vertex of the parabola is (1600, 30). The cable’s lowest point is 1600 feet from
[’ 3_-{ either tower. The distance between the towers is d = 2(1600) = 3200 feet.
2_ (x +z§( xtZ :
2 [xr b dxtd] Exercise for Example 2
= NEPRERFL | e e e e s S SR SRS T _
i : — 1500)?
—— C) Rework Example 2 where y = %wi + 28.

1O (1500, 2—9) lowest  pt j500 ft from eithes Fower
4 2[__;« - 5:«+L:l Change quadratac functions to standard form dishan «w be ez
15 3ooe -feg;

Write the quadratic function in standard form.

a. y=3x—Dx+2)
b. y=(@x+1)%+2

o/
"'IL;‘?"I";X H;]

S Solution .
g a. y=3x—Dkx+2) Write original function in intercept form.
E =3(2+2x—x—2) Multiply using FOIL
% =3x2+x—-2) Combine like terms.
:g’ =3x2+3x—6 Distributive property
= b. y=@x+12+2 Write original function in vertex form.
ig =@x+DEx+1)+2 Rewrite (x + 1)2
:% =(xZ+x+x+1)+2 Mul-tiply using FOIL.
% /]\\l =x2+2x+3 Combine like terms.
. | ExercisesforExamples
g Write the quadratic function in standard form. ;
% ‘!\% y=(x+l)%:')\2’fz7‘fl | @y=——(x—])2 "j:""z\l 2R - |
& (1, y=2(x+2)23:2>«‘+‘&x+9 _ (x+1)(x—1)y xZ - |
12) y=2(x — 2)(x — 3) "13 y= —-(x+3)(x+2)
@ \Lj:Z%?'«IOXTIZ. 'j:# =K =l
1,

Algebra 2
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13 [ Solve quadratic equations.

“Vocabulary

A monomial is an expression that is a number, a variable, or the
product of a number and one or more variables.

A binomial is the sum of two monomials.
A trinomial is the sum of three monomials.

A quadratic equation in one variable can be written as
ax® + bx + ¢ = 0 where a # 0.

A solution of a quadratic equation is called the root of the equation.

Because a function’s value is zero when x = p and x = g, the numbers
p and g are also called the zeros of the function.

Factor trinomials of the form x2 + bx + ¢

Factor the expression w2 — 2w — 15,

Solution

. You want w2 — 2w — 15 = (w + m)(w + n) where mn = —15 and
m+n= -2,
Factorsof —15:m,n | 1,15 | 1, ~15 | 3,5 | 3, -3
Sumoffactorssm+n| 14 | —14 | 2 | -2

-

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.

Notice thatm = 3 and n = ~5. So, w? — 2w ~ 15 = (w + 3)(w — 5).

Factor with special patterns

Factor the expression. _

a. g— 20g+ 100 = g — 2(g) (10) + 102 Perfect square trinomial

=(g— 107 "

b. 22— 64=272-¢ Difference of two squares
=(z + 8)(z — 8

Factor the expression. If the expression cannot be factored, say so.

®y2 B — 4(51‘%\(34@ A-11+ 30 L;)(Jb}j 24— 5 Mot fachrable
-

Pri./\f\é
. @) s?+4 | d*+14d+49 (8) 2542 - k2
Nt Factorabie (dﬂ)(a{ﬂ) O (Sa t+k)(5a -K)
Vg N '
P (d+7Y : " Algebra2

Chapter 4 Resource Book 3¢
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Ei= Find the roots of an equation

Find the roots of x2 — 13x + 42 = 0.

x> —13x+42=0 ; Write original equation.
x—6)(x—7=0 Factor.
x—6=0o0rx—7=0 Zero product property
x=6or x=17 Solve for x.

The roots are 6 and 7.

Exercises for Example 3

Find the roots of the tiomn.

(Pfa p1z
EAEE] Use a quadratic equation as a model

Gardening A rectangular garden measures 10 feet by 15 feet. By adding x feet to
the width and x feet to the length, the area is doubled. Find the new dimensions of

2 (L) = (H rﬂ(i:+><\ the garden.

\Egy = 2M F R x* Newarea | = | Newlength | « | New width |
0= x* Hox~ 2 210)15) =  (10+x -  (15+%)
o = (= Fi2)(%- z) 300 = 150 + 25x + x2 Multiply using FOIL.
CN 2 : 0 = x? + 25x — 150 Write in standard form.
} /\1’< 0= (x+30)x — 5) Factor. '
e reas Y. b-t, Z fect k+30=0" or x—5=0 Zero product property

x=-30 or x=35 Solve for x.

wfeet A & Faet Reject the negative value. The garden’s width and length should each be increased
'\f__,_-—.-—____.——_._‘_-—l-—'_"
by 5 feet. The new dimensions are 15 feet by 20 feet.

Find the zeros of quadratic functions

Find the zeros of y = x2 + 3x — 28 by rewriting the function in

intercept form.

y =x%+ 3x — 28 Write original function.
=@x+ NHx—4) Factor.

The zeros of the function are —7 and 4.

Ex@muses f@r Examp&es 4 and 5

Find the zeros of y = x* — 100 by rewriting the function in intercept form.

4 : = (x+1e) (x-10)

Algebra 2 @ @
40 Chapter 4 Resource Book X “

@ Rework Example 4 where a rectangular garden measures 4 feet by 6 feet

AL e s g [

- Copyright ® by McDougal Littell, a division of Houghton Mifflin Company.
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@ [ Use factoring to solve equations of the form ax? + bx + ¢ = 0.

205 - Txt6) |

Name Date

Factor ax? + bx + ¢ where ¢<0

Factor 2x%2 — x — 3.

F4: You want 2x% — x — 3 = (kx + m)(fx + n) where k and £ are factors of 2 and m and
- nare factors of —3. Because mn < 0, m and n have opposite signs.

& . o . .

: i o 3=l =13 =3,1 1,8
o+ m(ix + ,.,) @x+3)a—1)|@— DE+3)| @ -3+ 1) | @+ D —3)
ax2+bx+c v 22 +x—-3 | 22 45x—3 | 2—-x-3 2-5x—3

The correct factorization is (2x — 3)(x + 1).

Factor with special patterns and monomials

Factor the expression.
a. 62— 24 =6(2—4)
=06(t + 2)(z — 2)

Factor out monomial.
Difference of two squares

Exercises for Examples 1, 2, and 3

Factor the ax{pﬂ-ession. If the expression cannot be factored, say so.

b. 3m?— 18m + 27 = 3(m?*— 6m + 9) Factor out monomial.
=3(m — 3)? Perfect square trinomial

g Solve a quadratic equation
E’ 42+ 11s + 8 =35 + 4 Original equation
E 42+ 85+ 4 =0 Write in standard form.
;g S2+25+1=0 Divide each side by 4.
%‘ (s+12=0 Factor.
% s+1=0 Zero product property
% s=—1 Solve for s.
%‘.
z

\ | D sz b,_gx(

3x2+24x+ @ 6x2-4 ;72
2 g xm)(ﬁ% L % ~3)x-
(4 4x +4x—24 5 Jx-— ) (8) 3x* 121--?6
’ wlx +3)(x-2) S(x- b%(xwt?) -3(),\-&,)()(1-.2)
Solve the eguation.
®2Sx2—9=0 ix—le-l—l =0 (s) 5x2 - S15:-20=0
29x%= 4 Ftx PR )= S(x* 3 IgehraZ
K= —4:-3:??1‘ \GT*F_E: 3(x-2)(x- D C’ SRS ree Book
B i l.i;zg = 7 w = LL rt’—e‘%ah

4s
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EOZE Use a quadratic equation as a model

Paintings The area of a painting is 24 square inches and the length is 5 inches more
than the width. Find the length of the painting.

Soluticn ,
Write a verbal model. Let x represent the width and write an equation.

Area of painting | _ | Width of painting | | | Length of painting
(square inches) (inches) (inches)
24 = X . (x+5)
0=x2+ 5x—24 ‘ ; Write in standard form.
0=(+8)(x—3) Factor.
x+8=0 or x—3 =] Zero product property
x=—38 or x=3 Solve for x.

Reject the negative value, x = —8. The length is x = 3 + 5 inches or 8 inches.

Solve a multi-step problem

Bicycles A bicycle shop sells about 18 b1kes per week when it charges $100 per bike.
; For each increase of $10, the shop sells 3 less bikes per week. How much should the
2ub= % - (x 4 2) shop charge to maximize sales?

STEP 1 Define the variables. Let x represent the price increase and R(x) represent the
weekly revenue.

Lt ix-24 STEP 2 Write a verbal model. Then write and simplify a quadratic eciuation.
(x-fi?}(x'm\ ; ) : .
t Weekly sales | _ | Number of bikes | Price of bike
?‘4\ L (dollars) sold (bikes) (dollars/bike)
‘eﬂﬁ i’\" o tZ R(x) = {18 —23x) . (100 + 10x)
R(x) = =30(x — 6)(x + 10)

STEP 3 Identify the zeros and find their average. The zeros are 6 and —10. The
average of the zeros is —2. To maximize revenue, the shop should charge

R(x) (19- ‘?X)( foe v 10x) 100 + 10(—2) = $80.
-9 (x- l) io (x “”) STEP 4 Find the maximum weekly revenue.
= -9 (x-2) (x 1) R(=2) = —30(=2 — 6)(—2 + 10) = $1920.
i S The shop should charge $80 per bike to maximize weekly revenue.

* o The maximum weekly revenue is $1920.
R -
4 .

Exemases f@n‘ Exampﬂes 4 and B

T Rework Example 4 where the length is 2 inches more than the width,

- U M f - U - .
100 1l "'L) o Re e 5 #here-for eack Triceease o e ells 9 less bikes

sy ‘;,(_l_#_a,_)(q_f Hc.) Pﬁ;rweequ
= 7 ¢ !
Algebra 2 Y

Chapter 4 Resource Book A g1 x 1w #¥1 revinuk s ’& 324

aximniz€ revinue, Chm—g,c ‘a(FU plr b ke
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|GOAE] Solve quadratic equations by finding square roots.

Vocabulary
A number r is a square roet of a number s if 7% = 5. _
The expression Vs is called a radical. The symbol V' is a radical

sign and the number s beneath the radical sign is the radicand of
the expression.

Ak e e

To rationalize a denominator Vb of a fraction, multiply the

numerator and denominator by Vb. To rationalize a denominator
a + Vb of a fraction, multiply the numerator and denominator by
a-— \/5, and to rationalize a denominator a — Vb of a fraction,
35;1 multiply the numerator and denominator by a + Vb.

_-% The expressions a + Vb and a — Vb ‘are called conjugates.

Use properties of square roots

% Simplify the expression.
{ a. V8-V6=VaE=V16-V3=43
B s ol
* V36 " Vg 6

B Rationalize denominators of fractions

Simplify the expression.

7_Y1,V3i_Val
37 -3

Copyright © by McDougal Littell, a division of Houghton Mifflin Company. ‘

V3
5 ... %  axdg
3-V7  3-V7 3+V7
__ 15+5V/7 /
9+3V7 -3V7 =7 /
_15+5V7 ;f
e |
Exercises for Examples 1 and 2 £
implify the sion.
Slenplty the sxce 743 | S
. ) V200 |lodZ (2) V147 V5.V50  [sWVo
p _1‘_ L'| \XE -E- 2 i3 75 = Z\ﬁ i)

[t
l-’—*'f Algebra 2
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