SM3H-2 3 Chopping Logs - A3.notebook September 20, 2016

Questions on 2.2 HW? 2.1 HW is due today.
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Use the graph and the table X Y1
of values for the graph to 1 =2
write the equation of the graph. g :1-369
Explain which numbers in the ; :ggga
table helped you the most to 9 3' ]
write the equation.
Use the graph and the table X Y
g of values for the graph to = ERRI:R ¢
write the equation of the graph. -1 0
2 C 0 .63093
Explain which numbers in gte 1 1
table helped you th# go t to s 1.7712
write the equation. (g g %-8928
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Answer the questions about each graph. (You may want to use a straightedge to find f (x). I

7.

What is the value of x when f(:C?= 07y = '
What is the value of x when f(x) = 17 ¢ = 2
What is the value of f(x) when x = 2? _ng)= |
What will be the value of x when f(x) = 4?
What is the equation of this graph? X= lb

- O fog,X=§09

What is the value of x when f(x) = 0?
What is the value of x when f(x) = 1?
What is the value of f(x) when x = 9?
What will be the value of x when f(x) = 4?
What is the equation of this graph?
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Logarithms Quiz #1: Graphing

How have the following logarithms been
translated from logsx?

1) logs(x-2) + 4

2) logs(x+4) - 3
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2.3 Chopping Logs
A Solidify Understanding Task

Abe and Mary are working on their math
homework together when Abe has a brilliant idea!

Abe: [ was just looking at this log function that
we graphed in Falling Off A Log:

y = log,(x + b).
I started to think that maybe I could just “distribute” the log so that I get:
y = log; x + log; b.
I guess I'm saying that I think these are equivalent expressions, so I could write it this way:

log,(x + b) =log, x +log, b

Mary: 1don’t know about that. Logs are tricky and I don’t think that you’re really doing the same
thing here as when you distribute a number.

1. Whatdo you think? How can you verify if Abe’s idea works?

.. !
Chobs-e X=3

b-5
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2. If Abe’s idea works, give some examples that illustrate why it works. If Abe’s idea doesn’t
work, give a counter—exampl

40@,_(’)“5) = log, '5+L092
0% = ;L « 232
2739

Abe: [ just know that there is something going on with these logs. I just graphed f(x) = log,(4x).
Hereitis:

Log, (Q+27f R

It’s weird because I think that this graph is just a translation of y = log, x. Is it possible that the
equation of this graph could be written more than one way?

3. How would you answer Abe’s question? Are there conditions that could allow the same
graph to have different equatio
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Mary: When you say, “a translation of y = log; x” do you mean that it is just a vertical or horizontal
shift? What could that equation be?

4. Find an equation for f(x) that shows it to be a horizontal or vertical shift of y = log, x.

\ = 2"’ L097_X
Uy) = (_032 94 (.o

Mary: [ wonder why the vertical shim outtobeu when the s multiplied by 4. |
wonder if it has something to do with the power that the base is raised to, since this is a log
function. Let’s try to see what happens with y = log,(8x) and y = log,(16x).

5. Tryto write an equivalent equation for each of these graphs that is a vertical shift of y =
log; x.
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: 3y Log, X
a) y =log,(8x) Equivalent equatidss Py .
. ~> Logl TR \,0(37_)(
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b. y =log,(16x) Equivalent equation

sty Qog, % =
Qoo \b + Loa.x
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Mary: Oh my gosh! I think I know what is happening here! Here’s what we see from the graphs:
log,(4x) = 2 +log, x

log,(8x) = 3 +log, x
log,(16x) = 4 +log, x
Here's the brilliant part: We know that log, 4 = 2,log, 8 = 3,and log, 16 = 4. So:
log,(4x) = log; 4 + log, x
log,(8x) = log, 8 + log, x
log,(16x) = log, 16 + log, x

I think it looks like the “distributive” thing that you were trying to do, but since you can’t really
distribute a function, it’s really just a log multiplication rule. I guess my rule would be:

—_— ==

log,(ab) = logza +log, b
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6. How can you express Mary'’s rule in words?

7. Is this statement true? Ifit is, give some examples that illustrate why it works. If itis not
true provide a counter example.

Mary: So, I wonder if a similar thing happens if you have division inside the argument of a log
function. I'm going to try some examples. If my theory works, then all of these graphs will just be
vertical shifts of y = log, x.

8. Here are Abe’s examples and their graphs. Test Abe’s theory by trying to write an
equivalent equation for each of these graphs thatis a vertical shift of y = log; x.

a) y=log, (E) Equivalent equation: = 0t Wa.x =

(o9, (8Y +Log %

frrt e
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b) ¥ —logz( ) Equivalent equation: 3 !DS X = “[(5 < '\é >+(ogzx

- 1(_’_‘__)_ ______ 3 = Logzéd (,oq,(@ ________________________________

9. Use these examples to write a rule for division inside the argument of a log that is like the
rule that Mary wrote for multiplication inside a log.

10. Is this statement true? If it is, give some examples that illustrate why it works. If it is not
true provide a counter example.
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Abe: You're definitely brilliant for thinking of that multiplication rule. But I'm a genius because I've
used your multiplication rule to come up with a power rule. Let’s say that you start with:

logz(x*)
Really that’s the same as having: log,(x " x - x)
So, I could use your multiplying rule and write: log, x + log, x + log, x

[ notice that there are 3 terms that are all the same. That makesit: 3log,x
So my rule is: @ = 3log, x
If your rule is true, then I have proven my power rule.

Mary: Idon't think it’s really a power rule unless it works for any power. You only showed how it
might work for 3.

Abe: Oh good grief! Ok, I'm going to say that it can be any number x, raised to any power, k. My
power rule is:

log(x%) = klogax

Are you satisfied?

11. Make an argument about Abe’s power rule. Is it true or not?
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Abe: Before we win the Nobel Prize for mathematics I suppose that we need to think about
whether or not these rules work for any base.

12. The three rules, written for any base b > 1 are:

, Log of a Product Rule: logy(xy) = logpx + logyy
Log of a Quotient Rule: logy G) = logpx —logpy
Log of a Power Rule: log,(x*) = klogy x

Make an argument for why these rules will work in any base b > 1 if they work for base 2.

3./klow are these rules similar to the rules for exponents? Why might exponents and logs
have similar rules?
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Homework

Finish 2.3 "Ready, Set, Go"
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