y=ax-—#Hx-#)

Find Eq
(@)(b) =0

C11 -4.0 - Quadratics

x — int: Set y equal to zero, (y = 0)

a=20 b=0

Factor to Solve for x — intercepts

Ny

1

X y
y=x*—4x+3 1 x_-3 =3 / 0 3
y=x—-1)(-3) -1 4+ =3 = —4 (1,0 ) C1 0o D
0=0x>1D(x3) 3,0)
/ Y Factor. ) 2 1
_ 1 = x—3 = 0 Set y equal to zero.
3 <E>,
Set the brackets equal [ 1) Get=0,a = 1* 4 3
to zero seperately. 2) Factor
- Solve. 3) Set Algebra
y=2x2—3x— 4 x 1 =-4] | factors/brackets= Get = Zero!
y = 2x% — 4x + 1x —2]_=4 +_ 1 =-3 gsseplarate'y 22y = 2% — 3
y = (2% — 4x) (+1x — 2) actor ) Solve _ oy — o
y=2x(x—-2)+1(x—-2) Decompose | x% —4x = =3
y=x-2)2x+1) Group I +3 +3
0=(-2)Qx+1) GCF _’ v | x*—4x+3=0
x=2=0 2x+1=0 GCF / Sk,
+2 fz -1 -1 (x—1D(x—-3)=2x>2—-8x+6
oz [ x2—4x+3=2x2-8x+6
2 2 0=x2—4x+3
=
y=-x"+4 GCF:-1
0= —x22+ 4 Differences of Squares
__ B y=—x%+42x KTy P
0=—-(x+2)(x-2) 0= —x2 +2x *
0= — -2 - \\
x+2=0 x—-2=0 i *(x—2)  GCR:—x v N
-2 -2 4242
EHEF SEIR s
N Vil +2 42
—2,0) x —int: (2,0) @ 0
) x —in 00) x —int: (2
1
; . 1 __ -
Find Standard Form : xint : (E’ O) (4,0) y=|x 2) (x—4 \ v ,/7\
xint : (2,0),(6,0) 1 _x—2xo I
x =4 N
x =2 xX=6 E —/ —4 2 i * *
o _ . 1 -m NB /l
2 2 6 2Xx==X2 X v /
2 ) /
, G DETI~N L

x—int=2and — 2
a=2

y=2(x—2)(x+2)
é

No Fractions
Notice: Two different graphs in standard form have same x-intercepts.

x —int =—1and 3
(2:_6)

y=alx+1)(x—3)
—-6=a(2+1)(2-3)

—6 =—3a

x —int : (—4,0)

x =—4
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C11-4.0 - Quadratics Square Root Method

x2—-4=0 x2—4=0 4x2-9=0 2
= -9= x*+16=0 (x+2)?24+2=0
+42 +44 (x+2)(x—2)=0 4x* 9 —~16 —16 2
\/f;_ x+2=0 x—2=0 4 _g x? =—16 (x +2)2 =2
3;_=+J—r2‘/z D xi= JZ=4+V=16  Jx+2)% = +V=2
[x2 = -4+ root a negative.
R e

(x-2)%2-1=0 (x=2)*-1=0 4+ 3 =0
+12 +1 _22)(: - 22 - i fg (x? — 4x®)@+ 3=0 Complete Square
(x—2)"=1 X —2x+ T (x—2)2-1=0 Alternative Method
Ja-22=+V1 (xl—)(“x+3~°3=g
_2= x—1Dx-3)=
% 320 x2—4x = -3 2x2 +4x =1
1= x—3= _
x—2=41 x—2=-1 ¥ 1=0 @ xz_‘“‘@—_?’@ 2(x* +2x) = 1
DD - D=1 o 2 D= 10D
(D)
2x+1)?-8=0 2(x—=2)*-7=0 2 1\2
+8 +8 2x—2)2 =7 §<x+§ -8=0
2(x+1)>=38 7 )
2(x+1)2_8 (x—2)2=+ |- Ex+1 =8
DN 2 3\
(x+1)2=4 . 1\
\/(x+1)2=i\/Z x—2=+ 3 <x+§> =12
x+1=42 2
1
x+1=2 x+1=-2 @ x+§> = +V12
.a 1 New
(x—2)2-7=0 LoV 22 Xhg =iz
(x—2)2=7 i\/7+2\/§x\/§ - 2
X = —
VO —2)2 =17 N V2 Lotz 1
‘ 2 2
x—2=4y7 X=EVT+2 % _+2V12-1
— i
Rationalize
Exact Valui .
Decimal Algebra
Get equal to zero, Divide/Multiply* both sides by "a" — 1*x?
2x2—8x+6=0 —x245¢x—3=0 1x2—3x+5=0 Exz—x+2=0
2x* 8x 6 0 —x2 5y 3 0 2 4 % )
22 2 2 2 _1+__1___1=__1 1x2—3x+5=0 X 2 —x?2—x+2=0|x=
x2—4x+3=0 x2—5x+3 =0 2 4 2 3
2 4
D) 2 gD 2 2 . 4_
@ X 6x+2—0 x 3x+3 0
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C11 - 4.0 - Quadform Notes

Solve Quadratic Equation :

Casel: b?> —4ac >0

Inside the root is positive

Quadratic Formula: Discriminant: b2 — 4ac
o hEVhr—dac | b +Q/DISCRIMINAND
2a x= 2a

Two x-intercepts b2 —dac>0

Two Real Roots

Discriminant > 0

1 -4 3 a=1 [Substitute Two Solutions 2 Real Roots.
1x? —4x+3=0 b=—%4[with
¢ =3 |Brackets
. 2x>—6x—7=0
Lo ZEDE/EHADE) _—(6 £ JCOP D7)
2(1) 2(2)
x=_+4§ﬂe Typen o285V [V57 - Gx < 23
Calculator| —f———— 4 V92 = 24/23 = 9.59
ott2 : 6 + 273 '
2 X=— Divide top and
bottom by 2
442 4-2 [ v 3423 y
r=— r=— 2 2 Irrational Roots.
@ @ 2 Rational Roots.
@ Exact
| If we add and subtract a positive number we get two answers.| Value. \ =
& =3.90> Decimal.
Case 2: b? — 4ac < 0 Inside the root is negative b2 — 4ac < 0
3x2 12x 15 0 Divide top and ﬁ ﬁy Discriminant < 0
= + = + 373 bottom by 3 No Real Roots.
x2+4x+5=0
=@ V)24 (5) 3 Zero x-intercepts
x= 2(1) 7\ No Real Roots/Solutions
v -4 ++v—4 X Cant Square ()/ Imaginary Roots
2 Root Negative
e solution)
Case 3: b? — 4ac = 0 __Inside the root is zero| Perfect Square 2e2rffciigujrg
X2 4 4x+4=0 1 '\ Discriminant =0
- One Root.

GO RGO 1¢91C))
x= 2(D)

®©

One x-intercepts

x = ﬂ Two equal/real roots
2 If we add and subtract One Solution
Y= —4 10 |zerowegetoneanswer| |/ 4 \ |
2
@ | 1 Rational Root | 77777777777777777777
Find k if : 2 solutions 1 solution 0 solutions kx? 4 8x + k
x?+10x + k 100—-4k>0 100—4k =0 100 — 4k < 0 )
—4k > —100 —4k = —100 4k < —100 | D7 dac
b%*—4ac —4k  —100 —4k  —100 _4k  —-100 (8)2 — 4(k) (k)
(10)* — 4(1) (k) 4 > _a i T 1 — < 64 — 4k2
100 — 4k @ - —
Inequalities Ch9
Sketch the graphs!
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C11 - 4.0 - Quadratics #'s WPs Notes

Find a # where the sum of
itself and its square is six.

Let x = 1st # x+x2=6
-6 —6
x> +x—-6=0

x—2)(x+3)=0

x—2=0 +3=0
D D

24+22=6 —34+(=3)%2=6
6=6 -3+9=6
Two #'s sum to 9, product 20.

leta=1st #
let b =2nd #

a+b=9
a=9-b>

a=9-b>
a=9-5

a=9-b
a=9—-4

R

b—5=0

Find two consecutive

integers whose product is 56.

Let x = 1st #
Letx+1=2nd#

x(x+1) =56
x> +x—-56=0

x+8)(x=7)=0
&

ab =20

(9—b)xb =20
9b — b2 = 20

b2  9p 20
b2—9h + 20 = 0
(b—4)(b—5)=0

b—4=40
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Find two consecutive odd
integers whose product is 15.

Let x = 1st #
Letx+2=2nd #

x(x+2)=15
x> +2x—15=0

(x+5xx=3)=0
G

Ist# =4
nd # =75

Check
544=0 5x4=20 J



C11 - 4.0 - Quadratics Rectangles WPs Notes

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

Let w = width
_ A =36 I P =21+ 2w
Let [ = length P — 30 30 = 21 + 2w

30 20 2w

+ —_—
Length = 12 v 125 _ 12 2
Width = 3 =ttw
-w -w

Length = 3m 15-w=l
Kidth = 12m l=(15-w)
1=15-3) | or | L=15-(12)

[=3

A=1lxw
36 = (1) X w
36 =(15—w) xw
36 = 15w — w?
+w? + w?
36 + w? = 15w
—15w — 15w

w?—=15w + 36 =0
w—-12)(w-=3)=0

w—12=0 w—3=0

A rectangular fence that is split in half against a wall. The total fencing length is 39in, and it has a total

area of 66in?. What are the dimensions of the fence?

Let w = width
Letl = length

P=1+43w
39 =1+ 3w

A=) xw
66 = (39 —3w) X w

3w —3w
39 -3w=1
l=(39-3w)

Wall

1=39—3(2)
1=39-6

=39 —3(11)
=39 —33
=6

\OR
Width = Zin. Width = 11in
ength = 33i ength = 6i

QEqg Page 5

66 = 39w — 3w?
+3w? + 3w?
66 + 3w? = 39w
—39w — 39w
3w2 —39w + 66 =0
3(w2 — 13w +22) = 0
3w—2)(w—-11)=0

w—2=0

=D

w—11=90



C11 - 4.0 - Quadratics Misc WPs Notes

A rectangle's area is 10 m? with a
length one meter longer than
twice it's width. Find dimensions.

let w = width
let 2w + 1 = length

A=10 [I1=Cw+1)
w
10=w(w +1)
10 =2w?+w

0=2w?+w-10
0=_02w+5Ww-2)

No negative Check Answer J

lengths.
A=10 l=

w=2

A rectangular back yard with

dimensions 12x15m has a pool with

an area of 75% of the total yard
with a wrap around deck of the
same width. Find the width.

A=1lw
135 = (12 — 2x)(15 — 2x)

0 = 4x? —54x + 45

=12 -2x w=15-2x
l=12-2(0.89) w=15-2(0.89)
1 =10.22 w = 13.22

A=1lw

A =10.22(13.22)

A =135

A rectangular back yard 10x8m
has a pool with an area of
48m? with a wrap around
deck of the same width. Find
the width of the deck.

Deck $x
& pool= 48m? é 8m

D

10m

let x = deck width

A=lw

48 = (10 — 2x)(8 — 2x)
48 = 80 — 36x + 4x?
0 4x*> 36x 32
-1 1 t7
0=x?>-9x+8
0=(x-8)(x-1)

x—8=0 x—1=0

Can't cut 8 off twice

1=10-2x w=10—2x
[=10-2(1) w=8-2(1)
=8 w=26
A=1lw
Check

A=6x8
A =148

Double the area of a 60x40m
rectangle by extending
dimensions by same amount.
Find the extension amount.

let x = length increase

60m

A=lw

40m| 2400m2 | A =2400x2
A = 4800

60m X
40m | 2400m?
X
A=1lw

4800 = (60 + x)(40 + x)

4800 = 2400 + 100x + x2
0 = x2 + 100x — 2400
0 = (x — 20)(x + 120)

x—20=0 x+120=0
Reject
[=60+20 w=40+20
1 =80 w = 60

A=1lw

Check A4 =80x60 J
A = 4800

An open top box is made by cutting squares of 3cm from each corner
from rectangle piece of cardboard with a width 7 longer than its
length, then folding up the sides. Find the length of the square that
must be cut from each corner so the box has a volume of 1620 cm?3.

x—7

M 3
V =1620 m? Y —6

x—13
V =1lwh

540 = x2 —19x + 78

1620 = (x — 6)(x — 13)3

3
3
x—3—-3
3
3
x—7—-3-3
V =lwh
1620 = (27)(20)(3)
1620 = 1620

0=x%—19x — 462
0=(x—-33)(x+14)
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C11 - 4.0 - Quadratics Misc WPs Notes

A triangle has a base 2
longer than its height
with an area of 40m?.

Find the Area of a right angle
triangle has consecutive lengths.

letx=a 2 '
letx+1=p 7T X Find the base and the
letx+2=c height.
x+1 ,
a?+b? =c? A=40m
)2+ (x+ 1% = (x+2)?
.(..) (x+1)°=(x+2) —
x> —=2x—-3=0 bh
A=—

2
x(x + 2)
=D w=2022
bh

80 = x% + 2x
2
_i®) AE‘

0=x?+2x—80

0=(x+10)(x—8)

Ao (10)2(80)
A= 40m?

Given the distance between the
following points, find m.

d=+52 (=32) @m)
d =0, =)+ (y, — y1)?

V52 =,/(3——3)2 + (m — 2)2

V52 = /36 + m?2 —4m + 4

V52 = \m? — 4m + 40
52 = m? —4m + 40
0=m?—4m-12
0=(m-6)(m+2)

m—6=0 m+2=0

@=-2>
A

X

4 3 2 52»\ 4
3,-2)

! 2
6% + 4% =52

L4
ya—i
F
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3 lengths of lengths 20, 41 and 44
have the same length removed to
from form a right angle triangle.
Find the removed amount.

let x = length removed

41 — x

20 —x
41 — x
44 — x

(20 — x)? + (41 — x)%? = (44 — x)?

x> —34x +145=0

DD

e e
44— 39 1524367 =392



