C11-4.1-Solving x — intercepts Notes Solve for x — intercepts.

y=x2—4x+3 1 X 5 =5 Factor
y=(x-1)(x-3) 1 _+_5 =6 x — int: Set y equal to zero, (y = 0)
0=((x-1)(x-3)

Set the brackets equal to zero

x—1=0 x—3=0 seperately
+1 +1 +3 +3
x=+1 x=+3 Solve
(1,0) x—int: (3,0) State x — intercepts (x, 0)
2 A
\‘ Draw a graph and label x — intercepts.
j\ |
i
(1,4 (3;0) i (@) =0
a=0 b=20
y=2x%—-3x—2 -4 X _ 1 =-4 Factor
y = (2x% = 4x)(+1x — 2) Group
y=2x(x—-2)+1(x—-2) GCF
y=x-2)2x+1) Switch
0=(x—-2)2x+1) x — int: Set y equal to zero, (y = 0)
x—2=0 2x+1=0
+2 +2 -1 -1
x=2 2x 1
2 21 State x — intercepts (x,0)
X = —E
x — int: (2,0) (- 1, 0) Draw a graph and
o -2 label x — intercepts.
N
Set the brackets equal to zero
seperately
i
1 ¢ Solve
—510 (2.00
2 G
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C11-4.1-Solving x — intercepts Notes

Sety = 0 and factor to

y=x?>—-6x+5
0=x%>—6x+5
0=(x-5x-1)

x—5=0
+5 45
x=5

+1 +
X =

(5,0) (1,0)

x—1=0

find x — intercepts.

(x,0)

x intercepts:sety =0

Factor.

Set brackets equal to 0

S

1 separately and solve.

1

x — intercepts

-
~
=3

x int = (1,0)

AN
int = (5,0)

y=2x2+7x+6
0=2x2+7x+6
0=2x*>+4x+3x+6
0=2x(x+2)+3(x+2)
0=02x+3)(x+2)

2x+3=0
-3 —3
2x = —3
2x_—3
2 2

L dol

x int = (—é,O)

3
xint = (_E'O)

)

x+2=0
-2 =2
x=-2

x—2=0
+2 +2
X =2

GCF: —1

Factor.

"SI

= N W

L dol

D

™

x int = (=2,

BOW

\ N

V. xint = (2,0)

—x2% 4+ 2x
—x% 4+ 2x

x int = (0,0)

¥
w

x int = (2,0)
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Cl1-4.2 - x — int/Standard Form Notes

x int = (2,0),(6,0)

x=2 X =
-2 =2 -6 —6
x—2=0 x—6=0

y=(x-2)(x-6)

y=x%—8x+12

Write down the x values.

Add or subtract to both
sides to make= 0

Factored Form
Standard Form

L 4ol

¢ ¥
s8]

i I
[« N R N

1
x int = (E,O),(LL,O)

le x=4

21 —4 —4

2Xx=§X2 x—4=0
2x =1
-1 -1
2x—1=0

y=0Q2x—-1(x—4)
y=2x?>—-9x+4

Multiply and Add or
subtract to both sides to
make = 0

2 2
y=x 2x+2

0=x2—2x+2
2

1
x int = (E'O>'(4'O)

—_—

VV“

——

[S3]

£

(s}

1
*=3 x =4
1 -4 -4
2 T2 x—4=0
1—0
x ===

1
y=(x-3)-
1
y=x2—4x—§x+2
S x42
y=x*—-x

[e2}

y=2x?2—-9x+4
0=2x2—-9x+4

Notice: two different graphs in standard form can have the same x-intercepts.

QEqg Page 3



C11-4.2 - Find Standard Form x-int "a" and a Point Notes

Find equation in Standard Form using x — intercepts and "a"

y=alx+#)(x+#)

x —int=2and 6

_ x=2 x=6 Set x — int = # and make equal to zero
a=1 -2 =2 -6 —6
x—2=0 x—6=0
y=a(lx+#)(x+#) Write Factored Form
y=1(x —2)(x — 6) Substitute Factors
y=x-2)(x—-6)
y=x%2—-8x+12 Foil

x—int=2and —2

X = x=-2
a=2 -2 =2 +2 +2
x—2=0 x+2=0

y=alx+#)(x+#)
y=2(x—-2)(x+2)
y =2(x%+2x —2x — 4)

y=2(x%—4)

y=2x%-8
L d 7 3 7
x—mt—zan 3 xZE X =—-=
2xx=2x2 ZXx=5x2

2
2x= 2x = =7

2x —3 = 2x +7 =

y=alx+#)(x+#)
y=02x—-3)2x+7)

y = 4x? + 14x — 6x — 21
y = 4x? +8x — 21

x—int=-1and3 y=a(x+1)(x —3)

(2,-6) —-6=a(2+1)(2-3)
—6=a(3)(-1)
—6 = —3a
a=2

y=2(x+1)(x—-3)
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C11-4.3 - x —Intercepts/Vertex/AOS Form

y=x2-2x—-8
y=x-2)(x+4)

x—2=0 x+4=0
+2 + 2 —4 —4

x — int: (2,0) (=4,0)
The x coordinate of the vertex is always halfway between the two x-intercepts.

2)+(-4) -2
x = =— Find the average between the two x-intercept values.

2 @ (Or any two horizontal x-values)

y=((x-2)(x+4)
y=(-1)-2)((-1)+4) Find the y value of the vertex by putting in the x value of
y=(=3)3) the vertex

Vertex: (—1,—9)

x y
-3 -5 .
-2 -8 T T
-1 -9 Vertex: (—4,0) \ X / (2,0)

0 -8 \ A
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C11 - 4.3 - Solving by Square Root Method Notes

x+2=0

ST

2c+1)2-8=0

+8 +8
2(x+1)?=38
2(x+1)2_8

2 )
(x+1)?%?=4
JG+1)7 = 13

x+1=4+2

x+1—2 x+1=-2

-1

£V7 X 5+
YTy

2

1
2(x+—) -8=0

2
12
2 Z) =
(x+2) 8
12
(“5) =
12
(x4+3) =+
P
X 2—_
—ip- ]
X=xe73

(x—2)2-1=0

+1 +1
(x—2)>=1
JG=2)7 = +V1
x—2=+1
x—2=1 x—2=-1

=

(x—2)2-1=0
(x=-2)x—2)—-1=0
x’—4x+4-1=0
x> —4x+3=0
x-—1Dx-3)=0

x—1=0 x—3=0

DO &

2x—2)2—7=0
2x—2)2 =7

G-27=t 3

(x—2)?%2-7=0

+7 47
(x—2)?%=7
Jx—2)2 =47
x—2=+V7
x—+\/_+2

=
I
[\]
Il
—+

|
thﬁ??ﬁ

=
I
H
N
+
N

=

I

-+
N
~

[l
S

3

H
a5

=
I
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x>+16=0
—-16 — 16
x?=-16
Jx2 =4+V/-16

Can't square root
a negative.

(x+2)2+2=0
-2 =2
(x+2)*=-

Ja+2)2 = £V=2

+3v14 + 2V6

X = 6

Rationalize



C11-4.4 - Quadratic Equation Notes

Solve

=D

One Roots.

)

a=1 a =
1 -4 3 b=—4 2 +5 1 _c
1x2—4x4+3=0 c=3 2x>+5x+1=0 c=
—b +Vb?% — 4ac| Quadratic —b +VbZ — dac
xX = 2a Equation x = — 2
Substitut
with | ) £ /B @D
—(— + —4)2 _ X =
x = =H £ \/( H7—4MHEG) Brackets 2(2)
2(1) _ —5++17
L TAEVEE= (4B =4 | T 4
4 +22 Type underneath Square \ Exact
X = ? Root into Calculator Value
442 4-2 =021 x = —2.28 > Decimal
xX=— =—
2 2 b% — 4ac >0
Discriminant > 0
2 Rational Roots. 2 Irrational Roots. 2 Real Roots.
2 -6 -7 a=2 =
b= —6 1 6 11 a=1
22 —6x—7=0 _ 5 b=6
c=-7 x2+6x+11=0 c=11
—b+Vb%2 -4
X =— P e o —b +Vb? — 4ac
X =
—(—6) +/(—6)2 — 4(2) (-7 2a
M O E NGORG] —(6) +/(6)*=4(D(11)
2(2) 4 = 2(1
6 + 92 —2M
x=—7 V92 =2 x2 %23 j 5 X = —61v-8 on Square
e 6 + 223 V92 = 2+/23 2 Root Negative
B 4 Divide top and 6 2 4 Y
x=3i\/2_3 bottomby 2 2 3 2 1 2 X=——"
2
b? —4ac <0
Discriminant < 0
No Real Roots.
3 —6 3 a=
3x% —6x+3=0 b=-6
c= 3x2—-6x+3=0
2
—b +Vb? — 4ac 3i_6_x+§=9
x = o 32 3 3 3
—-2x+1=0
_—Coyeor—aee | T e G E N GOREEIOIE
2(3) 2(1)
X =—c b? —4ac =0 o =2
Discriminant =0 Simplify 1st!
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C11 -4.5 - Discriminant Notes

Discriminant: b2 — 4ac

Casel: b2 —4ac >0

X
BN

Quadratic Formula:
_—bt vb? — 4ac
x= 2a
Inside the root is positive ‘= —b + VDISCRIMINANT
2a
x%—2x-3 VA
x = —2 tvi6 Two x-intercepts
b* — 4ac 2 Two Real Roots
(-2)? - 4(1)(-3) Two Solutions
4+12
+16

If we add and subtract a positive
number we get two answers

Case2: b2 —4ac <0

Inside the root is negative

Ll

x> +4x+5

b? — 4ac
(4)*—4(1)(5)
16 — 20
—4

Zero x-intercepts
No Real Roots
No Solutions
Imaginary Roots

Cant Square Root Negatives

Case3: b’ —4ac=0

Inside the root is zero

b? — 4ac = 0, Perfect Square

\ """ R I () R T
T 7 I o o
T T - oo
- (r.£): ! (Lt ! ! B

g ! -
IR NC O s (I
bbb da e

x> +4x+4

b? — 4ac

(4)? —4(D#)
16 - 16

_—4+0
2

X

One x-intercepts
Two equal/real roots
One Solution

If we add and subtract zero we
get one answer
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C11 - 4.6 - Rectangular Garden

A rectangular garden has an Area of 36 and a Perimeter of 30. What are the lengths and widths?

Let w = width
Let l = length

w w
l
P=2l+2
+aw A=IlXxXw
P =2l+2w
30 =204+ 2w
30_Zl+2w
2 2 2
15=1014+w
—-w —-w
15—-w=1 A=I1lxw
l=15—-w 36=Ilxw
36 =(15—w) xw
36 = 15w — w?
+w? + w?
36 + w? = 15w
—15w — 15w
w?2—-15w+36=0
w—-12)(w-=3)=0
w—12=0 w—3=0
w=12 w =3
l=15—-w
l=15-(12)
=3
Length = 12
Width = 3
OR
l=15—w
l=15-(3)
=12

Length = 3
Width = 12
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Let statements:

Equation 1, equation 2.

Equation #1
Isolate a variable

Equation #2
Substitute the
isolated variable

Factor

Solve

Substitute w into the
other equation.

List the length and width

List the length and width



C11-4.6 - Fence Splitin Two

A rectangular fence that is split in half is against a wall. The total fencing length is 39, and it has a total
area of 66. What are the dimensions of the fence?

Let w = width
Letl = length

P=14+3w
P=14+3w
39=1+4 3w
3w —3w
39-3w=1
=39 —-3w
=39 —-3w
l=39-3(2)
l=39-6
=33

Width = 2
Length = 33

or
| =39 — 3w
=39 —3(11)
| =39 —33
=6

Width = 11
Length =6

Wall
w w
l
A=1lxw
A=1lXw
66 = (39 —3w) X w
66 = 39w — 3w?
+3w? + 3w?
66 + 3w? = 39w
—39w — 39w
3w?2 —39w + 66 =0
3(w?—-13w+22)=0
3w—2)(w—-11)=0
w—=2=0 w—11=0
w =2 w=11
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Let statements:

Equation 1, equation 2.

Equation #1
Isolate a variable

Equation #2
Substitute the
isolated variable

Factor

Solve

Substitute w into the
other equation.

List the length and width

List the length and width



C11 - 4.6 - Rectangular Garden Quad

A rectangular garden has an area of 61 and a perimeter of 40. What are the lengths and widths?

l

Letw = width Let statements:
Letl = length
w w
l
P =2l+2w A=1lXw Equation 1, equation 2.
P =2l+2w
40 = 21 + 2w Equation #1
40 21 2w Isolate a variable
2277
20=1+w
—w —w A=1lxw
20—w =1 91 =Ixw .
[ =20—w 61=020—-w)xw Equation #2
61 = 20w — w? Substitute the
+w? + w? isolated variable
61+ w? =20w
—20w — 20w
w2 —-20w+61=0
- —b +Vb? — 4ac Quadratic Formula
- 2a
—(—20) £ /202 — 4(1)(61)
w =
2(1)
_20—-+V156 _20++V156
20D 20D
w = 3.755 w = 16.245 Solve
l=20—-w
[ =20—-(16.245) Substitute w into the
l =3.755 other equation.

Length = 16.245
Width = 3.755

OR
l=15—-w
[l =15-(3.755)
l =16.245

Length = 3.755
Width = 16.245

List the length and width

List the length and width
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C11-4.6 - Fence Split in Two Quad

A rectangular fence that is split in half is against a wall. The total fencing length is 61, and it has a total
area of 58. What are the dimensions of the fence?

_ Wall
Let w = width T Let statements:
Letl = length
w w w
l
Equation 1, equation 2.
P=1+3w A=1Ixw a g
Equation #1
P =1+3w Isolate a variable
61=14+3w
—-3w —3w
61 —-3w=1 A=1lxw ‘
l=61-3w 58 = (61 —3w)Xw Equation #2
58 = 61w — 3w? Substitute the isolated
+3w? + 3w? variable
58 + 3w? = 61w
—61w - 61w
3w2—-61w+58=0
_ Vp2 —
w = b+ Vb* — 4ac Quadratic Formula
2a
_ —(—61) + /612 — 4(3)(58)
"o 20)
_ 61++v3025 _ 61-+v3025
=% G
w = 19.3 w=1
58
=— Solve
Y=
[=61—-3w
l=61—3 (_) Substitute winto the
3 other equation.
[=61-58
| =
List the length and width
Length =3
or
l=61—-3w
l=61-3(1)
l=61-3
=58
Width = 58
Length = 1 List the length and width
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