MAT 012 Lecture Notes 11

Example| f(x)=x* +2x-3

a) vertex (Give the point):

ob -2
h= 2a 2 e
k= .ﬂ(.“i) ‘-‘C"l)z-rZ(-;)-:% = l~2-3=z-4

Utrkex (-—J, - 'f)
b) equation of the axis of symmetry: y= -]

¢) vertex-form:
z 2
Lix) = (=(-) -4 = (x+) -4
d) y-intercept (Give the point): :
aﬁlo)= Dz+ 2:0 -3 = —3 (O;"'?’)
e) x-intercepts (Give the points if they exist):
x e ik =3 =D
(x-)(x+3) =0
X =\ =-3

é-';o) (—3’0)

D 2
ﬁt-z) =G +2(-2) -3
= 4 -4-2
= -3

l2)s 4 +4 -3=¢

Jl-4)= 1-3-3=§

g) This parabola opens __ upard . This vertex isa _iminimum
HeEre
To obtain this function, x* is net Stretured v the “stretch-factor” L
The parabola is shifted | unitg to the lg{:{- (horizontal shift)

and 4 units  down (vertical shift).
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ixanple] f() =2 ~8x+6 | WEpLp MY B
a) vertex:
L’L"‘ "/{T 3
= -‘2—-—~ =g = 2 Lrevi<x :(2(-—2)
&

‘Qz'e(:‘") 2:2%-32+¢6 = 24—l +e = Fotb+rt = 2

1

b) equation of the axis of symmetry: X = 2
¢) vertex-form: '
Ll)= 2{x-2)*-3
d) y-intercept (Give the point):
Llo)= ¢ (oe)
¢) x-intercepts (Give the points if they exist):
24be8x+6 =0  divide by2
Xy e % 2D
(x=1)(x -3) =0

X= o x =13 ponts: Q,D) (3,0

—
=

¢) This parabola opens _up Ward . This vertexisa _ #m/himarm
To obtain this function, x*is Sfretuned by the “stretch-factor” 2

The parabola is shifted 2L units to the _reght (horizontal shift)
and _'2 units  doln (vertical shift).




MAT 012 Lecture Notes 11
Example:| f(x) =-2x* +12x 14

a) vertex:
) A —lz |
h= w T B e
2a —4
k ,{,(3)"‘"’2 94 +12-2 - |14 = <18+ 36- 14 = 4
verkex (3, %)
b) equation of the axis of symmetry: X= 3

c) vertex-form:
2
Lin= —2(x-32) +4
d) y-intercept:
Jlo) = ~2. O+ 12D — % = — 14 {O -—{H—)
. ! }
e) x-intercepts:

-2x’+12x-1% =0  divue Ly -2

2
X - bx +7 =0 does AOT faver a= 1l Mr=- ¢=
<+ - § -
% = ‘-\/36-%-!-1-: ¢t Vie-24" X3
Z 2
X.= ‘—-——‘-ﬁﬁ 1
3~ %y
- 6= 7
X2 7 & 154
f) AY

.ﬁu)': =2 % G iy
v =8 t24 -4 =2

:
6
5

48) = =200+ 49—y | i ;‘
2
1

t

T2+ 48 -1y = 2
=2:26 + (0 -1y

]

L&)

Vo=

ETLEEIR

~ 80 + b0 -1 = -y

-1

224

'ﬁl-') T 724121y = -4 -3t

-4+

-6+

74
g) This parabolaopens _downward . This vupie ir 6 csipon
To obtain this function, x> is _Stcetune A by the “stretch-factor” &

The parabola is shifted 3 units to the right (horizontal shift).
and 4  units wp (vertical shift).




(“‘Lf'(:;)' 55 Igmm;i-ra
‘ﬁil): :%. {1'*‘--'2';I +3 =i1—2.+3 = S'zl_

Lb J‘gwmcﬁrctj: (—-—5‘; gé)
L=}
= ,,2+1-|- +3 = 9

C—‘é/ 7)

.2 ""'22"'3"" Y+ 4+3

g) This parabola opens

G{‘/O Ward

. . {
by the “stretch-factor” =

(horizontal shift) and | units __&p
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’f\‘(:?}@plﬂl}(k) F2x —FJ 8 i: . A=l . €23
o 2 ; ¥
a) vertex 2
‘/__ '/'6-__ _-'- - i.::__,z U&’f‘d-\::(-—_z‘f{)
2e 2% J
- - { z
~,€(—1) = e+ 2{-2)+3 = Lov—n+3 2 2-4+3 =/
b) equation of the axis of symmetry: Yo
¢) vertex-form: '
{ z
fio= 7(x+2) +1
d) y-intercept (Give the point):
Llo) = 3 (0,3)
e) x-intercepts (Give the points if they exist):
2
>c2'+-ﬂf-x +6 = O @oer ﬂ ,ﬁad-nw
-4 t+ T Y S _—
X= Tz o — 4l w -4 T {b—2Y - wedp "B Yed /U‘:’rcal
2 B - Jobuhon s

= it X=latercepts

. The parabola is shifted -2 units to the

L);oituc.d. /
. To obtain this function, x* is _Jgueczed

ekt

(vertical shift).
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Back to the first type of exercises: If the vertex forin of a function is given, we kuow a lot about
the resulting parabola just by looking at the function.

Exampfe:p'(x) = — L (x - 6)2 +38

a) This parabolaopens _downwevd . This vertex isa _ma ximum

To obtain this function, x* is Squeezed 1 widened by the “stretch-factor” __ 4
The parabola is shifted _ _é ‘units to the feft  (horizontal shift)

and _g ~units 27 [ (vertical shift).

The vertex of the parabola is the point _ (—_ é_,_z)_ -

b) Convert the given vertex form to the standard form f(x) = ax’ +bx+c.
fue) = -4 r(x-t-(.)(x-:- (-)j +8
I
5= -‘“}(x?'q-é,x t Cx +3¢) + F
= =k Dubeiin »80) £

_ Z

= 'E}'«K#Bx-—l

Example:| f(x) = 4(x—2)2 -7 l

a) This parabola opens ___ctp Word . This vertex isa _ s nimum

To obtain this function, x> is Stretihed [ norrowed by the “stretch-factor” ___L’i

The parabola is shifted _o?— units to the  right (horizontal shift).

and  F  units  dewn (vertical shift)
The vertex of the parabola is the point ( 2 - —’})

b) Convert the given vertex form to the standard form f(x) =ax* +bx+c.
{Lx} %f{x—z)(x—ﬂ]—:}
s b $ze=2x+4) =%
= Ll’()dt—‘-tx +4) -2
e Gy —{lx #lb -7

1)

= foa"f‘ax + 4



