Math 20-2 o Uy

24 — . Solving b undeatic Squation

Solving a quadratic equation

2:+ 2 15=0 Method 2: Factor
X orexmio= (x=3)(x+5)=0

Method 1: Graph
\ p Method 3: Quadratic Formula
X /
i / ax’+bx+c=0
X =5 '/:cm-' - —h+Vb —4dac
AN % r= 2a

While in Standard Form, y = ax? + bx + c, the zeroes of the function can be solved using the Quadratic
Formula:

—b +vb? — 4dac
r=—————
2a
This gives you two possible solutions:
Xy = —-b+vb2-4ac X = —-b—Vvb%—4ac
1= o 2 == -

2a 2a

Use this to solve for the x-intercepts of a quadratic function that cannot be factored easily.
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Step #1: Switch to Vertex Form

Step #2: Solve for the Zeroes

W Yev ot

y=ax®*+bx+c

y = (ax®+ bx) + ¢

b
= 2 —_
y a(x +ax)+c

= ( 2+ b + b )+
y=alx 2ax 2ax c
S P LA o + c
y=agr Zax 20" T i €T ia

b\? b?
y=a(x+—a) +Cc——

b\? b?
0=a(x+—) +c——
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Part 2~ When would we use it?

BHKevl

This is ideally used for a quadratic that isn’t factorable.

Q1: Solve x? + 13x + 40 = 0 using each method.

Factoring

Quadratic Formula

X% +13x +40 =0
(x+5Xx+8) =0
£ N
)(45 20 X+8 =0

Q2: Solve x2 + 4x — 4 = 0 using each method

J¢?+13¢+40 20
2zl b=3  (c=4p

vz =hE /b fgar
20
VE = i’V/SZ-*-I(nX*Io)
i 2(\)
¥ -3 Va1’
z
Xz ~132
2
A =333
2
v

Factoring Quadratic Formula
xZedx-q =0 Ix? +4x -4 =0
0+0 =\ )
IxQ= azl b  cr-d

N‘*’ G\cb(‘t.bl(, ’

e -

x= bt Vb odae

o
x= -4t \4* 4() )
20)

x: o+ 32
2-

X * 2422
083

Has <=2
¥ 143
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Part 3 - Two, One, br Zero Answérs

Q3: For each of the following functions, solve for the zeroes.

x> —-8x+16=0

x> -2x—-8=0

X2 +4x+6=0

ﬂ=x2 —-‘9)(4'16 = xz_z)‘_g = X2 +Yxa+b
18 19 i | BN}
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7 14,1 ®
§ ;S“ &
10 201 b
x: -b* ybiac’ x: =b? bdac = -b* /b tac
Za 20, 2a
*: =(8) + VBI-qQXs) xz = (-2)t M -4()-g) x= (1) VIB-AON8)
2¢1) 2() 2()
x= 8 =Jo’ x> 2% /i3’ xz -Hx\Jp-2q
2 2 2
X 8 x* 2% 3] x= -4z =g
i z 2 R
[x=4 t x: 226 No  selotions
2. T
¢ S
Xz 2+6 x= 2-6
2 2—
,X. sy )X: -2 S
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:Pai't 4 - E‘xarﬁples froin Word Problems

Use the following information to answer Q4:

An object is shot vertically off the edge of a 20m tall cliff at 4m/s [up]. The height of the object, as a
function of time, is given by the equation

h(t) = —=5t% + 4t + 20

where h(t) is measured in meters, and t is measured in seconds.

Q4: Use the quadratic equation to determine how long it takes the object to reach the ground.
(j = -5x? +Yx +20
oz -5 b=

x= -b*\/b*-Yac

c=20

< R
xz -y \/lb-4 (-s)20)

2(-5)
x> -t hg’
—{0
L/ \
)= =4 + 5’ X2> -4 - /g’
=1C

3 (C]

}7‘: ‘,-6'{ ;)(2': + 2.4Y !

/ﬁbﬁ 2.4 22 4o
i+ the wuad




