log (¢) = Olog (¥)

log (£) = 0 Olog ()
log()=2"1og(®)
log(*1)=log(&)+log(&) '

Log(x)

o= Log Rules:
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log (&) = Olog (&)
log (&) = 0 Olog (%)
log(\f.i/z):zlzlog(fui)
log(*1)=log(&)+log(&)

Log-a-rhythms
The key to success at logs is memorising the 5 rules and being good at algebra. Just know your rules and when to use them. It is just a process of elimination! If one rule doesn’t work ask yourself, can | apply
the other? Also remember that the rules work both ways, not only from left to right, hence the < sign below. A log has the form log,b = ¢ where = a > 0,b > 0 (Note: when no base a is written it means

base 10 by default)

Rule In Words

Examples

Common Mistakes

Logs

clogy b & log, b we can bring the power up and

down

logx" =

Example 1: 2log; 5
This is the same as writing log; 52 = log; 25

Example 2: log, 9
This is the same as writing log, 32 = 2log, 3

(log, b)¢ # clog, b
This is because (log, b)€ is not the same as
log, b
Instead,
log, b¢ = clog, b

writing a log is the same as
writing an index form, so we can
get rid of log completely and
write it in index form. This rule is
used all the time, especially for
solving when we want to get rid
of the log.

Example 1: simplify/evaluate log, 8
we set this equal to x.
If we can find what x is then we know the value of log, 8

log, 8 =x
2*=8
x=3

Failure to realise the following extra
cancellation laws resulting from this rule:

log,a* =x
log,a=1
alo8aX —

we can make two logs added into
one multiplied and vice versa

log, b +log, c & log, bc

The coefficients must be 1 to use
this rule:
1log, b + 1log, ¢ < log, bc
If they aren’t use rule

clogy b & log, b

Example 1: Simplify 4logs x% + 3log; y°
logs(x?)* + logs (¥°)® = logy x° + logs y** = log; x°y*®

Example 2: Given logs x = p,logs g, find log;, xy® interms of p & q
logs xy® = logsx + logsy® = logsx + 3logsy = p + 3q

log(a £+ b) # loga * loghb
You can’t expand/distribute a log, it is fixed
with its argument

In(142+3) = In1 + In2 + In3

Remember ONE log multiplied gé)s?f) TWO
added, two logs do not go to two logs!

b i : Simpli 3 — z loga
T el e T T
logs(x7)° — logs =logz x™> — logz y® = logz =
y loga a
The coefficients must be 1 to use logh # log b

this rule:
b
1log, b — 1log, c & logaz

If they aren’t use rule

clogy b & log, b

Example 2:Given logs x = p,logs = g, find log,, ;—: interms of p & q

logS;—: =logs x* —logs y* = 4 logsx — 2logsy = 4p — 2q

Remember ONE log divided goes to TWO
subtracted, two logs do not go to two logs!

log. b we can change the base of any Example 1: log, 2 = 2, log, 5 = y. Find log, 25 & log, 20 in terms of We only use this when the bases don’t
log, b & 8a 8a Y. 82 82 y
8a log. a log if it isn’t the base that we log, 25 = 10gq25 _ 10ga5® _ 210ga5 _ 20)) _ match.
loga 2 loga 2 loga 2 2
need/want T ) = 104 20 _ loga (4x5) _ loga (22X5) _ 2loga2+l0g,5 _ 2()+y _ 4+y
82 = logaz _ logaz  _  logaz l0gg 2 == =5 © MyMathsCloud

Ln and Exponentials

The rules for In x work the exact same way for log x.In x is the same as log, x
e!™ = x (e and In are inverses so cancel each other out - remember e takes a power)
Ine* = x (e and In are inverses so cancel each other out-remember [n takes an argument)

4 Solving Types

Solving with a power x and base other than e

1) Take the log of both sides if you can’t make the bases
the same (if have 2 terms, one on each side)

2) Use indices rules and then becomes a hidden quadratic if
have 3 terms)

Example 1: 5572 =7
Log both sides
log 5*72 = log 7
(x—2)log 5 =1log7
(log 5)x —21log 5 =log 7
(log5)x=1log7+ 2log5
log7+ 2log5 log7 +log5* log175

log 5 - log 5 = logs

5 a loga
Example 2: 22%+3 = 32*2_Give your answer in form —e=

logb
log 22%+3 = Jog 32442
(2x +3)log2 = (2x + 2)log3
(2log2)x + 3log2 = (2log3)x + 2log 3
(2log2)x — (2log3)x = 2log3 — 3log2
x(2log2 —2log3) = 2log3 — 3log2

9
_ 2log3 —3log2 710g9—10g871035

x_210g2—210g3 " log4 —log9 _logi
9

Watch out for hidden quadratic questions where we have to
use a substitution first before taking logs

Solving with a power x and base e
Take the natural log of both sides

Solving with the form log, b = ¢
UseRule log,b=c < a=b
If you have more than one log you will need to

Example: 2¢*73 = condense them into one log using the rules:

ox-3 = E log, b +log, c < log, bbc
Z 5 log, b —log, c & log,—
In(e*3) =In(= P
- . 2 Example 1: log, x +log,(x — 2)=3
x—S:Zn(E) log,x(x —2) =3
x=In (E) +3 log,(x% —2x) = 3
2

28 =x2 - 2x
x2—2x—8=0
x=4,x=-2
Example 2:log,(11y — 5) —log, 3 = 2log, y + 1
log,(11y — 5) —log,3 —2log,y =1

11y -5
logzv:
11y-5

=2 =2
11y — 5 = 6y?
5
6y2—11y+5:0:>y:1,y:€

Solving with the form In x
Either replace as log, x and proceed
as normal or raise both sides to the
power e

Example: In(x — 2) =5

Way 1: Way 2:
Raise e both Replace with
sides log, x
eln(x—Z) =5 loge(x — 2) =5
x—2=¢S eS=x-2
x=e5+2 x=e+2
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