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General Introduction:

In its simplest terms, a logarithm is an exponent. It is an exponent needed to produce a
given numberfrom a specific base. It is written in the form loggh=j, which denotes g'=j (g to
the power of /1 equals j).

LOGARITHM BASES
Consider the following sequences. Write the next two terms of each sequence.
l0g28, 10848, 10888, 108168, 108328, ... 108648, 1081288, ...

l0g381, loge81, l0g2781, 1088181, ... 10824381, l0g72081, ...

l0g525, 1082525, 10812525, 10862525, ... 1083,12525, 10g15,62525, ...

l0gmmk, [0gmromk, 10gmazmkK, l10gmaamk, ... l08mrsm* [0gmremK, ...

Find an expression for the nthterm of each sequence. Write your expressions in the form
p/qd, where p and q are integers. Justify your answers using technology.

The firs¥sequence can be opherwise wriven:

l0g27123, 10821223, 1082~323, 10827423, l0g2~523, ...

Prre, | novced a,paﬁérn: e base of eagh logarighm is 2". Using inis/mowledge and
Fhe concgps of e ghange of base rule and verifying my gheories wigh a GDC
calculavor, | develqped re e,ypression ghownjhere by evalua®ng eagh rerm.

(Bagh verm »o be evaluared can be q’vefg&ed by using a GDC calculavor. For exanyple,
logo8 reads”the eyponen?of 2 pharyields 8”. As phese are rela®vely small numbers,
menwal magh can be used ¥ evaluare phe searement whigh sinyplifies ®o 3. To verify
His regponse, one could wpe 273 in ¥heir calcula®or andgpress “enwer” or “solve”.
One could also use phe “solver” func#on on a GDC calcula¥or ¥ qﬁe}}x Freir magh by
sin]plyfpressing re “maﬁ}key, pﬁen/pressing “solve”. The original ska®emen¥can be
wriwgen 2x=8, bu¥in order o inpurpis in®o ghe solver func¥on, iTneeds ® be serro
zero. So, one could il)pu?QX -8=0 and/press solve qﬁe;/yx Keir answer).
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The firsPsequence IO};Xed }ke ris:
logon123=3/1
loganp23=3/2
|0g2/\323 = 3/3
logors23 = 3/4
log2s22 = 3/5

logaan23=3/n

The n? ®erm of whis sequence can be e,ypressed as 3/n.

/ coryplevéd e same s@ps ®o discover pe general e),pressions of eagh of he
following sequences.

logs81, loge81, log2781, logs181, ... can be written logs~134, 10g3~234, 0g3+334, l0g3~434, ...
logar134=4/1

|0g3/\234 = 4/2

logz~334=4/3

|0g3/\434 = 4/4

|0g3’\n34 = 4/“

The n® 'erm of e second sequence can be e),pressed as 4/n.

logs25, log2525, 10812525, 10862525, ... can be written logs~125, logs~225, logs~325, logs~425, ...

logsr152= 2/1
logsro52=2/2
logsra52= 2/3
logs~a52 = 2/4

logs~n52=2/n

The n? 'erm of phe phird sequence can eypressed as 2/n.
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The same rules Wply for ¥he fourph and final sequence.
|0gm"1mk, |0gm"2mk, |Ogm"3mk, |0gm"4mk,
logmramk=k/1

[0gmro Mk =k/2

logmrz mk=Kk/3
logm~a mk=Kk/4

[0gman Mk = K/n

The n* 'erm of ghe fourgh sequence can eypressed a%/n.
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Now, calculate the following, giving your answers in the form p/q, where p and g are both

integers.
logs64, logs64, logz264 3/1, 2/1, 6/5
log749, 1084949, 0834349 2/1, 2/2, 2/3
log15125, 1081/125125, 1081/625125 3/-1, 3/-3, 3/4
logsb12, logr512, log16512 3/1, 9/1, 9/4

Describe how to obtain the third answer in each row from the first two answers.

birse | rb};k re lowesyprime basemossible of eagh.
log2~264, logo~364, loga~564
log7+149, 0g7+049, log7~349
l0g(1/5r1125, 1081513125, 101514125

logorsh12, logo~1512, logars512

In doing whis, | no¥iced aarern : | o[] eyponen?of e base of e answer in ¥he ¥hird column
is sin7ply e sum of phe e,yponemé of ;e bases in ¥he firse#wvo columns when eagh base is
inivs Iowes?prime form. (e,ypbase1+ eypbasez = eypbaseg )

log2~264, logon364, log2~564 (2+3=DH)

log7+149, l0g7~249, log7~349 (1+2=3)

081511125, 1081513125, 1081504125 (1+3=4)

logr512,  logari512,  logaes512  (3+1=4)
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Create two more examples that fit the pattern above.
084256, log16256, 10864256

4) 2) 4/3)
08272256 l0g2~4256 l0g2+6256 (2+4=6)

loge729, logs729, log27729
(3) ©6) 2)
log32729  logz1729  logs»3729  (2+1=3)

Let logax = ¢ and logpx = d. Find the general statement that expresses logapx, in terms of ¢
and d.

Pirse
logax=C can opherwise be wriken x=a° , and logpx=d can ofrerwise be wriwen x= bd
Nex® a and b can be isolared.
x¥/°c=a x¥/d=p
They can ¥en be muI?‘pIied, as pe goal is # find 10gabX.
x1/c+1/d=gh
The variable x can now be isolaved.
X=(ab)1/(l/c+1/d)
The irra®onal fracw¥on in ¥e e),ponenfcan be eradicared my mul?plying by 1, whigh can be
wrimren as cd/cd.
x=(ab)cd/(ct+d)
This eypression can be rewriwen now, as

logapx= cd/(c+d)

Thus, ¥he general staremenwfor 0gapx in terms of ¢ and d is logapbx= cd/(c+d).



Test the validity of your general statement using other values of a, b, and x.

All righe sypose a= 3, b=9, and x=81. Jhe eypression swllfr0lds wrue.

logax=c logpx=d
logz81=4 logo81=2
c=4 d=2

logapx= cd/(c+d)
log»781=8/6=4/3
or

274/3=81

Or syypose a=8, b=4, and x= 64. The e),pression is consisren®

logax=c logpx=d
loge64=4 logs64=2
c=4 d=3

loganx= cd/(c+d)
logz:64= 6/5
or

326/5=64

Discuss the scope and/or limitations of a, b and x.

The variables a and b mus¥be integers greaer ghan zero and no¥equal ® one. If a or
b were equal ® one, ¥hen ¢ and d would be rendered undefined.

(Por exanyple, if a=1 and x=3, phe given staremen®logax=c would be undefined for ¢
because phere is no eyponenﬂ‘ha?can be raised v m}ke one equal paree. One
anymower always equals one.)

This is ¥he same for b. If iTwere equal o one, d would be undefined.

lhey cannorbe negative, as fhis does noFwogk wigh Fre equarons.

The variable c canno¥equal negavive d, as #his would yield a zero in ghe denominavor
of ¥he equation, whigh would m}'&e iTrundefined.

Explain how you arrived at your general statement.

/ e,yplained irsegp by s¥gp above, burgenerally | jus¥used mygnowledge of logarighm
and e,yponen?rules #0 mold and sin;plify the informatfon | was given. For exanyple, [

/knew parlog.x=c was phe same as writing x= ac°, aypoin¥l eyplained in ¥e brief
inﬁ;oducifon, mﬁiqﬁﬁﬁe/ped me no¥only wigh i’ris’porﬁon bu?yﬁe,porifolio in i
envrey.
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