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Day #: Transformations of Graphs..kf(x) and f(kx)

Warm-Up Day 7: Transformations
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The Lesson

Graph the parent function y = (3)*

using a table of x and y values. Also,
CLEARLY INDICATE the horizontal asymptote.
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On the same grid, graph ¥y

using a different color or mark. Also, wh(aiev j»i ¥o
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SUMMARY of Horizontal Transkations

Subtracting “c” in the exponent shifts the graph to the _¢¢

‘Adding “c” in the exponent shifts the graph to the g@(;j‘?“ ¢ units.
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Graph the parent function

again:y = (3)*

On the same grid, graph
y=0@)+l

using a different color
or mark.
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HA: W=~ Adding “c” to the whole equation shifts

Explain how the graph
shifted from the parent

Explain how the graph
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Explain how the parent graph changed SUMMARY of Reflections:
to get the graph of V — (2)_l : Negative on x causes the graph to reflect in the
CORCS 1€, direction over the i ~— _axis.
Explain how the parent graph changed i3 %
to get the graph of ¥ = ____(2)x - Negative on the frorf of the equation causes the.z graph to
' reflect in the C&/4C Sth-2 direction over the A ™ axis.

Day 7 Part 2: Inverses of Functions

The word “inverse" is used in several different ways in mathematics, For example, we say that -6 is the
additive inverse of 6 because -6 + 6 = 0. Essentially adding the inverse of -6 has the effect of undoing the
addition of 6. You can think of this property as a way of retrieving the original number.

Similarly, we say that (7) is the multiplicative inverse of (1/7) because (7/1)(1/7) = 1. Multiplying by 7 and
then by (1/7) has the effect of undoing the multiplication by 7 and retrieving the original number.

Look at the situation below:

Kathy and Kevin are sharing their graphs for the same set of data. Both students insist that they are
correct, but their graphs are different. They have checked and re-checked their data and graphs. Can you explain
what might have happened? Has this ever happened fo you?

Kathy's Graph Kevin's Graph
t mi{{;\;j: : 4 yo

Ty eised )

RS i

anih u\}% ,,,»:.

B
-3

You are correct if you thought the independent and dependent variables were just reversed. Inmathematics, when
the independent and dependent variables are reversed, we have what is called the inverse of the function. If you
look at Kathy and Kevin's graph again, you might notice that the ordered pairs have been switched. For example in
Kathy's graph the ordered pairs of (0,1) and (2,4) are (1,0) and (4,2) in Kevin's graph.

We talked about inverse aperations above and how they help to undo the operation. The inverse of a function helps
to get back to an original value of x. Do all functions have inverses? Sometimes this is best explained by looking at
a mapping of functions, as shown in the illustration below.
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Does f(x}= |x have an inverse? Does g(x)= x+ 3 have an inverse?
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For each of the functions above, follow steps 1 ~ 4. R ’L m; %j?;m

1) Make a table of 5 values and graph the function on'a .,epar'a?e sheet of graph paper.

2) Make another table by switching the x and y values and graph the inverse on the same coordma’re plane.

3) What do you notice about the two graphs? e ‘twerse of g L}»’Rgﬁ\ ¥ 3 the hverge ol

4) What line are the inverses r‘efle}c?e%over? s are f“‘ el
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Part 2: Equations of Inverse Functions

We saw in part 1 of the investigation that functions 1 and 2 are inverse functions. We also know that we can find
inverses of tables by switching the x and y values in a table. So the question we want to explore now is how to find

the equation of an inverse function. 59 3> %= ot D Y % o )) X _ﬁm(w é‘}
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The equation for the function I's inverse should be function 2 and the'inverse for funchon 2 should be the equation
for function L. _% «-;L j

This process will work for any function which has an inverse. So, let's try some different fypes in the problems
below.
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However, if you consider half of the parabola, then...

Let's look at a simpler functiony = x°. If you only consider the positive values
of X in the original function, the graph is half of a parabola. When you reflect
the “half” over the y = x line, it will pass the vertical line test as shown on the
right.

Algebraically, let's switch the x and y values and solve fory.

Function: y = x°, where x 2 0

Switch the x and vy values: P@M ‘“} ‘
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Solve fory 1 ?K = ?}L i‘ iﬁc S A 5 3L@¢_.¥\

“/ As shown, $#& both graphs pass the vertical line tests and are inverse functions of each other, The above example

"4, means that if you restrict the domams of some func’rlons then you will be able to find inverse functions of them.
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