MCR3U Linear Piecewise Transformations

The base function f{x), shown below, is being transformed in one or more ways. Graph the transformed function by
finding the new location of the three key points.

(a) translation up 2 units (b) translation ,eft 5 units
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(c) vertical stretch bva factor of 3 (d) horizontal S Fetch by a factor of 2
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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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(g) ahorizontal com ?ression by 2 (h) vertical compression by 2, translation up 4
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(i) reflection over the x-axis, translation down 3 (j) a reflection over both axes
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(k) a reflection over the y-axis, (1) a vertical stretch by 2, horizontal stretch by 2,
a horizontal stretch by 2 and reflection over x, translation left 3
a translation up 5 units
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Building and Using Input Quiput Diagrdins usE 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, Xx=8

a) f(x)=3x+4

1
b) f(x)= ;,\'—3

cJr(x)=—2x-4

d) f(x)=x*+2

e) g(x) =0.5x*

f)fx)=(x-3)

g) h(x)=2(x—4)’

h) k(x)=—x* -5

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

j) px)=—(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)|—s| +3 | —> 9(X)
5 5
-1 1
4 4
8 8
Equation: }D(q\ e Equation: c\*(_{\/} -
<) d) )
XK—=| ()P |—2| +2 |—>h(x) | X—>| -8 |—> ()2 |—=h(x)
11 16
6 9
-3 4
-2 i
Equation: \(\(‘x\,: Equation:
e) f)
X—>|()? = ()| —>| +1 | —=1X) | X—=>| 43 |—>| ()? |—>|+4 |—PX)
1 8
0 13
-3 20
-8 29
Equation: Equation: Dl i~
f




,Lf;

3. Complete the values of the input output dia;gram by working outwards. Write an equation.

a) b)
X—>| 4 = (P |—>| x2 |—>pPK) | x—=>|+5 |—>| ()2 |—>| -2 |—>pX)
-2 4 % 2
4 ] 2 1
0 0 0
1 -y 1
2 -3 2 H
Equation: Equation:
c) d)
X—=1x0.51—>| () | —> | X(-1)| —> t(x) X—3| +1 [—>| ()2 |—=2|X(-))[—>| +5 [—=>1(x)
-2 -2
-1 -1
0 0
1 1
2 2
Equation: Equation:
4. Given the values, complete the input-output diagram. Write an equation to match.
a) b)
X—> —| | —>p(x) X—3 — — —>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: Equation:
) d)
X—> — —> —>p(x) X—> — — —> p(X)
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
Eauation Eauation
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MCR3U Linear Piecewise Transformations e

e function f(x) is shown below-In each-Gase it is being transformedto give a new function,
g(x). Start by identifying the@ey points of f(x). Then, using a separate paper, in each case:

a) Build an input/output diagranmfor 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.

1. g(x)=2f(x) 2. gx)=f(x-3)
o inv)
6 16x 6 f(x
\\ ak ‘k n
\NHF N/ \NEF
\ 1/ A |/
101 I8 -6 = _')‘_, p & b4 1 =101 -8 -G - =12 P T bid 1
3. g®)=rfx)+2 4. g(x)=f(2x)
o o
8 8
. (x . fix
v )
4 4
\\ n \\ n
\NEF \NEF
N\ [/ \ [/
_dol dg I Jgl 1o | b\ ¢ | 8 |1 _dol gl g s | b\ ) (T g
—LO LG




6 1
5. g(x)=2f(x+2) 6. g(x)=—f(-x)
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7. gx)= f(%x)——fz 8. g(x)=-2f(0.5(x-1))+1
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Input/Output Diagrams, POin‘lt Mapping and Transformations

raph each function on the grid to the right, and provide the information requested.

1. f(x)=x"

Input/Output Diagram:

2. g(x)=(x+6) =5
Input/Output Diagram:

Description of transformations to J(x):

Point mapping:

5 h(x)=-2(x—4)"+7
Input/Output Diagram:

Description of transformations to J(x):

Point mapping:
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(x5°0-)=(x)3

€+ vllm\( =(x)8
[-(x0)/s0=(x)8
x0)-=(x)8
€+ (X)us— = (x)3 €+(x)f—=(x)3
(x=)f =(0)8
(€-0))T=(*)8
8-S —xpM=(x)3

- ==

| = (2r¢) =(¥)b

1—(T+x)) =(x)3

(p+x)us = (x)8

(7 +2)=(8

(e—x)f =(x)8

S—(x)f =(x)38

M-T K\((,..w u\fxzwmg m\ + /K\’m/ MA«NVW M\j_. rdvm\ Hﬂﬁ\?\m c+(x)f =(x)3
xurs = (x)/f X =(x)[ () josuerup

p=(0)]
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