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x
Y
-z =4x2 O

2& 3x+1 =-5x Clog,(x+5 + log(x-3)=10923 Don'tforget
to check answers

/by completing the squarel x
4
-4x2 - 2 =0

log,(x+5)(x-3) =10g23 for domain

3x2+5x +1 =0 (x22- 4(x) - z =0 issues.!

x+5x +5 =0 Lete =x
2

↳=note, I must &q(x+5)(x-3) -323
e-4u - z =0 be positive

[x+x +()2] +5 -) =0
-

(x+5)(x-3) =3

(x+)= 5

a =

+8 e x2+2x -15 =3

x
2
+2x - 18 =0

Butn =2-16 is regative, so Let'suse Po-Shen Loh..
-itcan't equal any X2.
-i sol

4 +iz =-2 -aug==z = - 1

↓= -

82fEE
(- 1 +n)(- 1-1) =-18

1- n2=-18
> X=- 1I9

19I But--

0 x2-4x =1 8 5t28t =3 Caves
ademog

luse Po Shen Lohl
(by completing the squarel softAra oforiginal equation

x
2
-4x - 1 =0 -

+ =4 - Tag
=I=27 5(t2- Et +() - =3

ri=-12/2 aut

(+x)(z-x) =-1)
5(t -1)- =3 soesee

yer=2 +5 5(t -2)2=I
u =IE 22 =2-55

(t-)=
E

- =s))A5

X Be aware⑦
x5 x8x+15 ofdomain.. Let'suselah for fun...

Genom. Must x+4x- 1
=0 <

divide by to getleading
notbe zero!

coef. =1

x35 =x 9 +2=-4
-

(
=2 =

22 -
3 sisixes

ir=- 12 [ ↑ Ix= -2155
I

12=(2 -x)
thankfully, no tomain issues

x2+5x +x2+3x =2

~ r =(-2+u)

-

-

(-2+u))-z -x) = - 1
x(x+5) +x(x+3) =2

yure
=

2x4+8x -2 =0



⑨ 5xe=3 ⑭
lusing Lambert'sW) e-xe+5 =0

mewe wantto see he ↑
for some u. We almost note e=(eY)2 so let'suse

have (2x).e*), except a e-substitution ofe =ex

the first2 is a 5 (C42- Tex +5 =0
in our equation. So let's

42 - 7u +5 =0

+r =4 - Targ
=1

for our insertion... we try to facto-the above,
inserta 2 and compensate

S i
=

5L fEin↳5.2xe* =3
buttono avail. Hence, we ( -u)(z +x) =5
should try either"completing

I the square"or Po-shen Loh. -u=5 -- sockashoes from

5. WRx) =y Se Let'sto the latter...
- u
=
5- 1

WRx) =INole asI
-4=-2-we only need

WRx) == 7
to worry about Ia solution on

2x =w() the 1st"branch"

li.e., we don't
x =w(5) need a separate↳ case where W

is applied toboth
siles

①
log, (2x+1) - log, (x-4) =log, in

- 1 =
Be aware, given the potential
Comain issues with the log, function
we should check any potential solutions this should be solvable infount

by zero-productproperty
Using the zero-product propertylooks difficult, since we have many tools
as the logarithms don'tlend themselves to tofactor the polynomials
easyfactoring. So let'stry towork in a rational expression - just -xto
towards "sock and shoes"by getting all don'tforgettogetzero on

the x variables together where they one site firs-! "
can better interact- then maybe we'll

-x46x+1 =0 a4see something... Garn!The left
site doesn't factor

-we divide
log, (2x+1) - log, (x-4) -log x =0 nicely! No matter. by zero3 S

c)- Recall the log properties: it'squadratic - so let's
here

with exponentiation, base 3
I

(x -6x +9) -9 - 1 =0

les

109(x) =0 logz A +logzB =log,AB "completethe square" Ialternatively,
we could

Ir

log A-log,B =log,
- also use Pen Sho Lah

now kill offthe logs 3 x2-6x - 1 =0
logz A
=
plog,A

on both sites to make this simple! (X-3)2-10 =0 Finally! socks and shoes!

3109() =3
(x-3)

=
=10 Check ifthere were/ X-3 =No' - any domain issues!

X =3To logixis undefined ifx <o

-But don't forgetSo, x
=3 +to



-① -5 +3 ⑯ exponentiate(x) =

log? logt 2x +11x =3 both sitesI

e -

base e to
seeing log) in two places makes lusing Lambetswi introduce
us wonder ifasubstitution mighthelp

G
2 to a power

reveal something... e2x
+1nx

= 3Letu=

log). ThenI

e4.x =3

5.eerstein(3 +m =3
e. elnx = 3

Using the zoo productproperty
apart and

seems difficult, butmaybe we / 2x.e* =6 simplie
could reduce the number ofa variables We are

by "freeing"them from their square root"cages" missing w"(2x) =6
↳- notingjusta 2

so they can better interact.
to manufacture 2x =W(b) 630

we can

Remember - squaring both sites as they confine

currently stand would produce an undesirable
wil=w.eMG- x =Wb ourselves

n?n. So isolateeachmittle term of2↳ Same e W to the
3 There n =2x) first

ratical in turn andonly then, once you have
branch.

One isolated, should you square both sites...

3 =3-e
Note: domain issues

(5)=13-r) with the square root

and the non-invertibility

y-3 =4 -6 +y ofsquaring
will require

checking the solutions

Starting toisolate the this produces!
r- i by moving the ion

the right tothe
left (by

subtracting in from both Don'tforget- we want

a solution for x, note
sites) leaves an equation this step is notessential,
withonly one occurrence ofe. 4 =log, S butremembering the 2 properties

Socks and Shoes time! C- below can sometimes make the numbers

-12 =-6Fu I
4=-log2 ) logx=plog,x

2 =Fu~ -4 =loge 2) logex=blogu =4
10922

*= *

↳ Don'tforget to check!
x =2

-4 -
e ↳

to check to

Check: Trs-3 +TogFal
x =1

16 Joniforget

ensure no domain issues!
-*3+

we'regood. butwe are fine here =

1 +2

=3
we!


