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Learning Objectives

By the end of the lesson, | would hope that you have an understanding and be able to apply to questions the following
concepts:

* To know how to solve exponential equations by rewriting in logarithmic form using the given base
* To be able to solve an exponential equation using base 10
* To be able to use technology to evaluate logarithms

Examples have been extracted, with permission, from the Cambridge Essentials (Year 10) Textbook www.maffsgu ru.com




Recap of past learning

If you are watching this in order, you will now know: x
logg x +log, y = log,(xy) a~ =Yy
* How to convert “normal numbers” into logarithmic numbers X
* What a log graph looks like loga x — loga y = ]Oga —
* How to manipulate logs by: y
* Adding | ny —
og,(x") =nlog,(x
e Multiplying ga( ) ga( )
* Raising them to a power _
* As well as some of the more important log rules loga 1=0 1 _
loga a = 1 08q(y) = x
All of the above means we can now start to use the learning to solve equations.
logg | =) =loga(x™") = —log, x
X

Examples have been extracted, with permission, from the Cambridge Essentials (Year 10) Textbook www.maffsgu ru.com




What is an equation?

This is where we have an expression equals to something. Generally, we want
to be able to find the value of a pronumeral (or unknown) which will make the
equation true on both sides.

It’s useful to think of this as finding the points of intersection of two graphs!

When we have something like x? + 2x — 5 = 0 what we are really doing is
finding the crossing points of the graph x? + 2x — 5 and theliney = 0
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Examples have been extracted, with permission, from the Cambridge Essentials (Year 10) Textbook www.maffsgu ru.com



Finding the solutions to harder questions

It’s not easy to find the solutions using pencil and paper methods to the
following:

10* = 20 (1.301, 20)

We could draw a graph!

X =
Hc[o 3 LD

1.5

Hold on .. This look nothing like the logarithm graph!!!

Examples have been extracted, with permission, from the Cambridge Essentials (Year 10) Textbook www.maffsgu ru.com




What if we don’t have access to Desmos?

£ Edit Action Interactive
Then we can use the CAS to solve this for us:

5o [iaafsme [ [ [+ T
X —
10* = 20 solve(10"°x=20, x)
{x=1.301029996}
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Examples have been extracted, with permission, from the Cambridge Essentials (Year 10) Textbook
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Another way to solve this

£ Edit Action Interactive
5o [aa]sme [l [ ST
solve (10"x=20, x)

{x=1.301029996}

Then we can use the CAS to solve this for us:

10* = 20
x = logqo 20 ¥

\rD Q0 = X £ Edit Action Interactive
g et o [l mo [ T T
solve (10"x=20, x)
{x=1.301029996}

log(10, 20)

____________________________

1.301029996

Examples have been extracted, with permission, from the Cambridge Essentials (Year 10) Textbook www.maffsgu ru.com




Example: Solving using the given base

Solve the following using the given base. Round your answer to three decimal places.
A =] b 50 x 1.1* =100

N _Z)Qf’? b. 53X,'()C: (oo
og,7 7 ® 772
* = 2_:2_07 lcgl-\-l -
o | = £ 1272
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Examples have been extracted, with permission, from the Cambridge Essentials (Year 10) Textbook www.maffsgu ru.com




Example: Solving using base 10

Solve using base 10 and evaluate, correct to three decimal places.

a @=5 b 1000 x 0.93* = 100 ., oD x ©0-93 7 (vO
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Examples have been extracted, with permission, from the Cambridge Essentials (Year 10) Textbook www.maffsgu ru.com



Change of base formula

This is a little outside of the “standard” Year 10 course, but it’s interesting to look at something called the “Change of
Base” formula

a " J
g, a* = log, ) bgey ==
o ('OS ba - lﬁjbj

e . X = (@jbﬁ
bg_;, G
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Examples have been extracted, with permission, from the Cambridge Essentials (Year 10) Textbook www.maffsgu ru.com




Example: Change of base formula

Let’s see how this might be applied:

Use the change of base formula to write the following with a base of 10:

log, 7 —
i log,7 ~ 05 >
oG 1o &
—

Examples have been extracted, with permission, from the Cambridge Essentials (Year 10) Textbook www.maffsgu ru.com




Learning Objectives: Recapped

By the end of the lesson, | would hope that you have an understanding and be able to apply to questions the following
concepts:

* To know how to solve exponential equations by rewriting in logarithmic form using the given base
* To be able to solve an exponential equation using base 10
* To be able to use technology to evaluate logarithms

Examples have been extracted, with permission, from the Cambridge Essentials (Year 10) Textbook www.maffsgu ru.com




AAF E S E“nu‘ SearchContent Pricing  Contact e A

Live Streamed Year 12 General Maths on Twitch and YouTube: Click here for information ‘
|

Making Maths
Easy, Engaging
Educational, Entertaining kN A

Navigation: Home

Why ehoose MaffsGuru?

| hate talking about myself.

So, here are some of the amazing comments | receive about the videos and content | produce followed by reasons to use the resource:

66 | wish | watched your videos before naplan
Overjoyed Cherry (youtube)

. | currently presel
This resource isn't just meant downloadable notes mbridge Uni
Whatever | write on the and Nelson -
for students. | hope it will be
produce my own content for

) screen, you can download for
useful for teachers both new

www.maffsguru.com



