Math 12 Pre-Calculus

Warm-Up

1. The graphof y = 9 - x? is shown to the right.

Write the equation for each of the following graphs that are
transformations of y =




1.3 Combining Transformations

Part 1
Sketch the graph of y = |x| on the grid below. Then, perform the following transformations on the

function.
a) Translate 4 units to the right.
b) Compress horizontally by a factor of /2.

Write the equation of the transformed function, and sketch its graph on the same grid below.
(4) — (3,1) —(1.5,1)
(0:0)— (4.0) — 2,0

- Equation of the transformed function:
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Part 2
As in Part 1, sketch the graph of y =|x| on the grid below. This time, however, perform the same

transformations but in the reverse order.
a) Compress horizontally by a factor of1/2.

b) Translate 4 units to the right.
Write the equation of the transformed function, and sketch its graph on the same grid below.

’ Equation of the transformed function:
(-1) = (-5,0— (335))
(00) = (0,0) — (4,0
(WD) = (50) — (us))

Y‘ic(ﬁ‘) - \f‘\t(lﬁ) - \f=1r(2(x-a+))
e l*\ e llxl — Y- \1(x—~n\

X=22x X—> X-4

What can you conclude about the order of applying a horizontal translation and a horizontal compression
ion?
or expansion? ) o ovder d085 ma\_}e(‘



Part 3
Sketch the graph of y = |x| on the grid below. Then, perform the following transformations on the

function.
a) Translate 4 units down.
b) Compress horizontally by a factor 0f1/2.

Write the equation of the transformed function, and sketch its graph on the same grid below.

(‘Ql)-) — (‘2,'2) — (=1,-2)
} (0,0) = (0,-4) ™ (0,-u)
Ow)—) — (1\-2\ — (( -2)

Equation of the transformed function:

. \}:‘FL\C) > \I:]qu_q_ — > \.i-.{:(lx) -y

\i:\x\ — \I:\x\-'—} — \I: \')_5(\ -4

Part 4
As in Part 3, sketch the graph of y :|x| on the grid below. This time, however, perform the same

transformations in the reverse order.
a) Compress horizontally by a factor of 1/2.
b) Translate 4 units down.

Write the equation of the newly transformed function, and sketch its graph on the same grid below.

’ . Equation of the transformed function:

Cag) > by — (1,2)
(60— (00) — (02

Y — 1y — (1,2)
Vo = v fay — yfen ¢
Vol = yofar] = e 4

What can you conclude about the order of applying a vertical translation and a horizontal compression or

expansion?
ovdev  dos ot wmalley.




Example 1:
Describe what happens to the equation of a function y = f(x) when you expand its graph vertically by a

factor of 2, then translate 3 units up.

Vefeny —— Ve2fey — V= 2f(x) +3

Describe what happens to the equation of a function y = f(x) when you translate 3 units up, then expand

its graph vertically by a factor of 2.

g ___)\}= ZECX)*‘S = \i'-)_{j(x“()
“Fe) —— V= fys

Describe what happens to the equation of a function y = f(x) when you reflect in the y-axis, expand its

graph vertically by a factor of 2, translate 3 units up, compress horizontally by a factor of %2 and finally

translate 9 units left.
ovder wmoadlecs

Transformation Equation
Original function y = f(x)
reflect in the y-axis \J = «g (- %)
expand vertically by a factor of 2 \i: 2 g (_ )C)
translate 3 units up \i = 2,( (-x) + 3
compress horizontally by a factor of % N= 2 f\: (-’).X) 2
translate 9 units left \/ - 2_? (___1 (X " 01)) _1_3)

Example 2: Given the equations, complete the following table by describing the transformation that has
occurred at each stage of the mapping.

Original function Trensiormaten Eg”:f(i?n
N Veﬂeo’(\'oh N K-OX'S | y=-x’
N ponsion \'Dq qfacjrn»/ o%'-t y =—4x°
h. Compresdion bu] fadm( 0{3 3 y =4[]
. lr‘”O\Y\S Obj\\b‘(\ U\mlf TlO\\/\JY y =-4[3(x -1
V. ’rmns\ajn' n O um\é C\owr\‘ y=—af(x-1f -5




Example 3:
The function y = f(x) is transformed to y = f(2x +4). Identify the horizontal expansion or compression

factor, and then describe the following translation that occurs. g ‘(‘
“Y0xy4) o =

¥ Fla ) I = yerlea)

Cow{\)( esdon bﬁj

\'I’[;(“\ - \1:— Q(xw\ — \j=£(1x+'-t) ?6\03(0“ 0%'\2“
Pis Shows  Nandlodion F\(SJI 1'“‘9'“ Yaen Nandshon )

Co A .
Example 4: WWY >IN A ULY\I)IS \fgj\'

In the diagram below, y = f(x) is graphed as a solid line. Write the equationh of the function defined by
the broken line.

V. {X‘PO\Y\ NI \)\j

fadoe of 2. \f:‘)_](bc—\)

h. Frandaded R
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Example 5
The point (-4, 6) is on the graph of y = f (x). Determine the coordinates of the point on the

transformed function:

Mn: -(6)-5 Mn=-3(6) +8 “-3= 5{(2x+8)
N =\ Yaz: -0 “N= 50(x48) +3
s o V= - 5faxe) -3

3,-1) (3, -10)
5\“04”{ Fo \CW/{ X, -4 — - % — Nns -3

Y, = whakever 15
Nsicle {Ln(;\\bh \ ( 6‘—/55{(

Example 6
Given the graph of y = f (x) below, determine the

equation of the transformed graph to the right.
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