C12 - 1.0 - VHT VHCE VHR Function/Point Transformations Review

y%_ af(b (x — h)) + k 2 +k:Vert?caITransIation VT =k (up)

—k: Vertical Translation VT = k (down)

(x— h): Horizontal Translation HT = h (right) (h is positive)
(x + h): Horizontal Translation HT = h (left)  (h is negative)

a < 0: Vertical Reflection (VR) over the x-axis b < 0: Horizontal Reflection (HR) over the y-axis
|a| > 1: Vertical Expansion VE = a |b| > 1: Horizontal Compression HC =%

0 < |a| < 1: Vertical CompressionVC = a 0 < |b| < 1: Horizontal Expansion HE = 1
b

Mapping X
(x,v) ; old point > new point; (5 + h,ay + k)

lal = —
—> VE =2 —> (2,3) muItipIy y-valueby two (%, 2Y)
=2 s o |ew
al ==
2 Ve =+ —> (3,4) >@ multiply y-value by a half (x,Ey)
1
Ib] = 2 > HE=2 —> (2,3)mu|tip|y x-value by two  (2x,y) -
1 1 (Ex' Y)
|b| = > HC = 5 — (4,1)%@ multiply x-value by a half (Ex' ¥)
a<0 —_— VR —_ (3,5) Multiply y-value by —1 (x,—y)
b<0 —_— HR —> (—4,3) Multiply x-value by —1 (—x,7)
k=3 > VT =+3 —> (2,1) add 3 to y-value Gy +3)
(x,y k)
k=—2 —> T=-2 —> (1,4)%@ Subtract 2 from y-value  (x,y — 2)
h=-2 — T=-2 —> (4,1) %Subtract 2 from x-value (x — 2,y)
(xthy)
— HT = +4 —> (2,3) Add 4 to x-value (x +4,7)

h=4

Invariant Points:

Inverse f~1(x):switchxandy
Inverse 1st

Horizontal Ref/Exp: y-intercepts (O, i ;
y=fx)->x=f@) pry pts (0,y) | Functions Qperatlons 1st.
DMAS, Inside Out

A reflection over the xy axis (y = x) Vertical Ref/Exp: x-intercepts (x,0)

Inverse Check: Inverses: (a,a) (2,2) (any points on the line y=x)

fF') =x FRU) =2 | poots: (x,0) (x,1)

Switch Domain and Range*.

Rationals (x, +1%)
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C12 - 1.0 - VHT VHCE VHR Function Sub Review

VT = +3

Vertical
Translation up 3

HT = +3
Horizontal
Translation right 3

HT = -3

Horizontal
Translation left 3

y =x§ Put'y — 3" in for'y'
y—3=x
y = x? Put'x — 3" in for 'x'

x—>x—3

& Put 'x + 3'in for 'x'

f(x) = x?
f(x) —3 =x?
flx)=x%+3

Substitute the
Opposite Operation
for the Variable

flx) =x?
flx—3)=(x—3)?

Substitute the
Opposite Operation

for the Variable

Substitute the
Opposite Operation
for the Variable

x—>x+3
VE =2 = x2 1. 1!
O PutZyinfor'y Substitute the
Vertical Ey = x? 1 Opposite Operation
Expansion of 2 Yooy for the Variable
HE =2 y=x° Put = x in for 'x' fx) =x*
2 - ) Substitute the
Horizontal f lx _ lx Opposite Operation
Expansion of 2 X = —x 2 2 for the Variable
Ve =1 y = x? Put 2v in for "' Substitute the
2 2y = x? v Y Opposite Operation
. for the Variable
Vertical . @ y - 2y -
Compression ofz
. Substitute the
.2 Put —xin for x _
HR y=x ) f Opposite Operation
Horizontal Reflection X - —X for the Variable
VR y = x2 Put —yin fory Substitute the
—y = x2 Opposite Operatior]
Vertical Reflection for the Variable
y - -y for the Variable

Vertical Translation up 3

Horizontal Translation right 3

y—-y—3

xX—>x—3
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