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Find the value of x in each case below.

0. x= Iogg(%+%) wherea+b=21and ab=9.

1. x:logg|%—%|wherea+b=9and ab=09.

2. x=log, (3% +32)wherea+b=6andab=2.

a’+

B2

_ 2 _
3. x_Iog(Sﬁ_m)(a —4a+1) where a=-3"5

>

X = logs (a% — ab + b%) wherea =+/3 —+/2, and b = /3 +/2.

5. Assuming

L ; +log, y= —%,find the value of (x%y — 1)(y*x — 1).

X

6. Show that logs 2 is not a rational number.



Suggestions or Solutions
To the Examples 3 on Definitions for Logarithms
The definition for logs is A = b* < x = log; A.
So using the definition, we can get the solutions the way below.

0. x= Iogg(%+%)where atb=2landab=09.

First, we can have - + +% = ﬁjf which is positive.

o

And next, squaring it, we get (ﬁﬁbﬁ)2 = a*');f@ = 21+92J5 =2 =3

=

Vardb 1 1 _ Aa+
So we can get W‘*@' And we know &+ L =J2b

)
o

Thus, we get X = Iogg(ﬁ+%) =log, J3. Sowe get x =log, J3.
And by the definition, we get X = log, V3o 3=9%

And we have /3 =3%°, and 9 =3%*. Sowe get /3 =9*= 3%5=3%

Thus, we get 2x = 0.5 = x = 1/4.

In short:

To begin with, we can get =+ = fjf and (IM) = asbidab _ 228 _ 21 _ 3

So we can get %:\@: x:Iogg(%Jrﬁ):logg\/g: x=|oggx/§<:>\/§:9x.

And thus, we get +/3=9"=3"°=3%=2x=05=x = 1/4.
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1. x:logg|%—%|wherea+b:9and ab=09.

First, we can have L —-L =3ab of which we don’t know the sign.

Ja b b
And next, squaring it, we get (£2b)? = 202 _ 920 _ 51

And we know |¥2=t( > 0if a # b, of course.

Jab
Vab|_ 1 11| _|Jab
So we can get 35 _\/;. And we know |ﬁ—ﬁ_ 35 |

Thus, we get x =log, %—ﬂ =log, @ So we get x =log, \/%
And by the definition, we get x =log, \/% & \/% = 9%,
And we have /3 =4 =--=37° and 9" =3, So we get JE=9"=30°=3%

37

Thus, we get 2x =-0.5 = x =-1/4.

In short:

To begin with, we can get f—% = ﬁ_f , and (Ji;_f)2 = a”’;s@ = 9*29@ =3=1

So we can get

%|=\/%:>X=|Ogg

%—ﬂzlogg\/%:x:logg\/%@\/%:y.

And thus, we get /L =9*=30°=3% = 2x=-05= x = -1/4.



2. x=log, (2% +2)wherea+b=6andab=2.

To begin with, we can have 32+ -3

__3b(b®+2)+3a(a’+2) __ 3b%+3a’+6(a+h) _

3(b3+a®)+6(a+h)

a+2 = b%+2 (a2+2)(b%+2) aZb%+2(a?+b?)+4

Next, we can have a? + b? = (a + b)? — 2ab.
So we get a® + h? = 62— 2.2 = 32.
And next, we can have a* + b* = (a + b)* — 3ab(a + b).

So we geta® + b* = 6°-3.2.6 = 6° — 62 = 6%(6 — 1) = 365 = 180,

3(b®+a®)+6(a+b) _ 318046:6 _ 540436 _ 576 _ 8
Thus! we get a%h?+2(a+b%)+4 T 02,9304  A+64+4 T T2 T

So we get x =log, (32 +-32)=log,, 8 = x =log, 8.

a?+2  b%+2

And by the definition, we get x =log,, 8 < 8=16"

And we have 8 = 2%, and 16 = 2%,

Thus, we get 4x = 3 = x = 3/4.

a%b?+2(a?+b?)+4 "
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V32

2
3. x=log,; ,5 (@ —4a+1) where a ="

. . va B2 (\/3++/2)2 _ 3424246 _
To begin with, we can have: a = 7o = o = 55 =5+2./6.

So next, we can have @ —4a+ 1= (5+2/6)2 - 4(5+2y6) + 1

= 25+ 24 + 2076 — 20 — 86 + 1 = 30 — 1246 = 2(15 - 64/6 ) = 2(15 - 2+/9-6)
=2(9+6-29-6)=2(/9-6)2=2(3-+/6)

= (v/2)*(3-/6)? = (32 —\12)? = (3v2 - 2/3)".

Soweget x= Iog(sﬁ_m)(a2 —4a+1)= Iog(aﬁ_m)(3x/§—2x@)2.

And next, setting b = 32 —2+/3, we get x = logy b.

And by the definition, we get x = logy b? < b? = b*. Thus, we get x = 2.

4. x=logs(a?-ab +b% wherea=~/3-+/2, and b=+/3 ++/2.

To begin with, we can have a’ — ab + b® = (a — b)? + ab.
So next, we can have a2 — ab + b% = {(+/3 -v2) - (/3 +V/2)¥ + (3 =2)(/3 +/2)

=(—2)*+(3-2)=4+1=5,
So we get x = logs (a® — ab + b%) = logs 5 = x = logs 5.

And by the definition, we get x = logs 5 <> 5 = 5*. Thus, we get x = 1.

5



5. Assuming L
lo

+log, y= —%,find the value of (x’y — 1)(y*x - 1).
x Y
Assuming first, a = logy y, we can set 1/a + a = -10/3.

Next, we can solve for a the equation above the way below.

l/a+a=-10/3=1+a’=-10a/3 = 3 + 3a’=-10a = 3a®+ 10a+ 3 = 0.
3a°+10a+3=3a’+9% +a+3=3a(a+3)+(a+3)=(a+3)(Ba+1)=0.
So we geta =-3 or -1/3. And we know a = logyy.

So first, we can get logyy = -3 =y = X by the definition for logs.

And next, by the definition for logs again, we can get logyy = -1/3 =y =x" = x = y*.

So putting threads together, we have y = x> or x = y>.

And we can put them this way, too: X’y = 1 or y*x = 1.

So first, X’y = 1 = (x°y - 1)(y*x - 1) = 0.
And next, y’x = 1 = (x%y - 1)(y’*x - 1) = 0.

6. Show that logs 2 is not a rational number.

Assuming logs 2 is a rational number, we can set logs 2 = m/n where m and n are
integers prime to each other.

Then, by the definition for logs, we get 2 = 3™". So we get 2" = 3™, which is not possible,
because 2" is even, but 3™ is odd.

So it is not the case where 2" = 3™, which means it cannot be the case where we can set
logs 2 = m/n where m and n are integers prime to each other, which means logs 2 is not a
rational number.



