~CR3U Linear Piecewise Transformation J 4&
 The base function f{x), shown below, is being transformed in one or more ways.

-aph the transformed function by
finding the new location of the three key points. -

(a) translation up 2‘_units (b) translationﬂeft 5 units
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(e) reflection over the x-axis and f) reflection over the y-axis and
a translation up 4 units a translation right 5 units
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Building and Using Input Qutput Diagrdms usk A SEPARATE SHEET OF PAPER AS NEEDED

1. In each case build an input output-diagram and use it to find the outputs for x=-4, x=0, x=3, x=8

a) f(x)=3x+4

1
b) f(x)=-x-3

r(x)=—2x-4

d) f(x)=x*+2

e) g(x) =0.5x"

f) f(x)=(x-3)"

g) h(x) =2(x—4)

h) k(x)=-x*-5

i) f(x)=3(x+2)*-5

j) por)=—(x-1)°

2. Given the input-output diagram, find the inputs for the given outputs.
Then write an equation that is represented by the input output diagram.

a) b)
X—>|x2 |—>| -1 |—>1(x) X—> [x(-1)]—>| +3 | —> 9(X)
5 b 5 -2 A 5
o 0 -1 L“ ’L{ -1
59] 5 4 —| | 4
Equation: P(%): 17./\ Equation: 3(7()i =% 47
c) d)
X—>| ()2 |—|+2 |—hXx) | X—>| -3 [—>| ()? |—>h(x)
E 9 11 + 4 16
7 q 6 b 3 9
\ ( 3 9 2L 4
—< Y -2 4 ! 1
Equation: E’”(?‘): 2+ L Bquation: E/\(ﬂﬂ): (ixv"}) )
e) f)
X—>[()? |[—=x(-1)|—>| +1 | =X | X—>| 43 |—3| ()? |—>[+4 |—>PX)
0 O o) 1 - z Y 8
‘ \ —]| 0 o > Ci 13
1 7 — -3 ( Y G 20
Y 9 /Cj -8 A S LS 29




3. Complete the values of the input output diagram by working outwards. Write an equation.

a) b)
X—>| -4 || () |—| x2 |—>pK) X—>|+5 |—>| (P |—>| 2 |—>p®K)
. 2 o L I S L
b -1 1 = =I5 1 { i
4 0 0 0 -5 0 o -
F 1 \‘ 1 /L" 1 | —|
0 2 4 9 -3 2 Y 2
oY g 7 Ty =
Equation: {)(ﬂzi{fﬁ/ 1) Equation: ;ﬂ(?ﬂ: k25 ) -1
c) ‘ | d) d
X—2>[x0.5|—>| ()? |—>|X(-1)] —> t(x) X—3| +1 |—3| ()? |=[x(-1)[—| +5 |—>1(x)
/(_{ ) Y =~ -3 By 4 -4 {
- -1 1 - -+ -1 \ -4
O 0 o 9, — | 0 (o) c <
- 1 \ -\ O 1 \ -\ Y
102 T r2 LI B
— WL N .
Equation: &(’7‘)?“’(\0 . 543‘ Equation: P( %)Z - é?‘\\ A1) + S
4. Given the values, complete the input-output diagram. Write an equation to match.
a) b)
X—>| - |— O] +4 —> p(x) X—>1, 8 [—> O |— x'\fz,] —> p(x)
3 -1 1 5 -7 -2 4 -8
4 0 0 4 -6 -1 1 -2
5 1 1 5 -5 0 0 0
6 2 4 8 -4 1 1 -2
7 3 9 13 -3 2 4 -8
-
Equation: [/ (7< >: Equation: \D(’*) ?“z(’?"(" S_)
c) ' d)
Xx—>| ] =Xy —>| - |—>PK) X—2> kD> <3 |—| ] |[—PX)
1 1 -1 -3 -3 3 0 0
4 2 -2 -4 -4 4 1 1
9 3 -3 -5 -7 7 4 2
16 4 -4 -6 -12 12 9 | 3
Eguation: /) {'(\ \ T, ’ A = ?_ Equation: ﬂ('ﬁ\xf: iV 7< - :S
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MCR3U Linear Piecewise Transformations

The function f(x) is shown below. In each case it is being transformed to give a new function,
g(x). Start by identifying the key points of f(x). Then, using a separate paper, in each case:

a) Build an input/output diagram for g(x) using the equation, and add the key points of f(x)

b) Work outwards in your input output diagram to identify inputs and outputs of g(x)

c) Graph the transformed function g(x) using the points from your input-output diagram

d) Identify the transformations applied to f(x) to result in g(x). Use your graph or I/O diagram.
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