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Math 12 Honours: Section 5.2 What are Logs and Basic with Logarithm

biyC

log(AxB)=log A+log B Iog(éjzlog A-logB log A" =nlog A log, b® = logb™
B loga
1. Rewrite each of the following in exponential form:
a) log,81=4 b)log, 2048 =D c) —log. a=13
u -3
3 -3l o= noug 5°-x
dlog.d=e e) log,, 100 =5 fylog ;a="b
e 5 b
c =é ALx = 1000 = = a
2. Evaluate each of the following without using a calculator:
a) log, 8° b) log, /243 ¢) log100 + log, </3
> 3T _|1= Nedt2|Z
= log & = \ = '— =447 =T
d) 3|090125 e) log, (log (0. 0001 [\/256 x 64}
f) log, Jioza
“oof S ETY |- oy (0 @; REN
‘ (—q\— 0% e
D = "3
g) log; 25xlog, 0.2 log,, 125 h) log,, 16 + log,, 9 i) logy, (2 log, 2* + |0910)
1) <2 \og 16212 (2409,
& 9 Y ~\gq (200l )
-@ = \03“ ((QJ): ‘g
3. Expand and rewrite each expression in terms of log A, log B, and or log C
AB loa( A3/B xC™* 10A
a) log (?j b) 09( VB x ) c)log [ﬁilo 5log (1|OOC)
1OA B- woC
Jlond ¢loy @109 C oA LB -l C 4 =l0g0h-5lnB- 5l
DD ‘9.') 03 / VT d / J \04.\%/\.—_\.\:_',6 _k\%loo,-
v\-/\"m A--quq RAZL log C

~\pA-klo8-Lley O
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d) |og(o 001/ab)

-(09 0 -(-(lb(ab)"
= -2 + Gl %‘cab/

o]

(%\00-(—(@0. ‘tﬁ(‘:%
-2 +lgg a-Flogc ~tlgb g =k +hlnb - Floyarlage p

\10b
f) Iog( 3/2] logc™

J%m +log b - (@a -\

%C

a—z
8! g(lOOOb}

-.-(o:) o lcblooo— \%\oz
=Q.(o$ a-=-3 "QIOJ .[9/
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= 603 CO.I- (0&\4)3)-‘
( (g C

T Ry

i Iogabxlogbac

log.a log,c

Togb  lematloc

1620 %“%‘2_}’:
x o " (logy0)

2 *%fr D%

4. Express each of the following as a single logarithm

a) 2loga+5logb b) 3Iogx+%logy c) 2loga+logbh—5logc
2
“05&\05} \ _':g_
= (oé% J"'; V = ¢
d) llogx—glogy e) 3loga—4logh—0.5logc £)10loga 3logb
z Z 0.
—_ % ™~ / ‘ —
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__%q—rn,—y

) 2Ioga+5logb 9) loga N logb h) 3log+/a + 2log 3b —3
3logb 2logb O.4Ig§]c 0.5lo0gc
: o A \oo
_to &+( b% =' 0~+‘%b ‘:‘ WW—‘% 0
= OL % CDC ¢ 1.-.)(0(5 _r
<lloo fa”b* |
c
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5. |If Iog3 2 = X, simplify each logarithm in terms of “x”

a) log,8 b) log,+2

_ Q _);,/ 5 2

'2(033 =) B - (%ga - -(a,-(oﬂs - )_%'—_!/
c) log, 24 d) log,188

T2 Q g; 7
3-‘3.3 3 ::(0332 3 = %’\03 + 0= -5‘0‘--(-’.).
ol (003 =l%33‘- (%39- @ 2

6. Given log, Xx=2 and log, y =5, evaluate each logarithm

a)log, xy b)log, (27x°y)
= \033«1- (O‘(:)_s Df— O.+5=@ = l%zaj'-(- (3&3’)614 \OJQ =3¢ 3(9)1-'; =@
c)Iog{SX] d)log, (810x ?y)
X
. B0 ~lon % « ( =6.096-2(0)+ 5
= loo3+lom % - | 3:[+Qf§(‘$}=[-(1k ‘033 D3 0333
AR 2 09¢

log, b to simplify the following:

09, a or (063(0 -(-S'/

a) (log, y)(log, x) b) (log,8)(log, 7)(log, 5)

?’9&/{"(‘53? 3\%/%

7. Use the fact that log, b =

( 1 ]( 1 J d) (l094 )(logaZa log,, X)

c)
log, x )\ log, x o \
O =l 2
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&) log, a f) log.m log.m
log,, a log,m logym
ﬁ (0o xlaay ‘ c. ‘log,c MM
o) 2 W %«LJ lgsert M
lonC+ley g4

(osmdobn -@/
8. Solve for “ y (log, x)(log, 2x)(log,, y IogX
l9
\033 }ﬁ)ﬁ’%
1053-'1\%3%l03-0 %‘3 -9!5 I/

9. If logx®y® =25 and Iog——3 then what is the value of log x ?
(Oooc +\03~3 = :LS' ®(glx-‘0q w=3
Tlogac+ Slog 3=95 @+ 3D =Sloye3lprgF Boynleng <25+ 9

Yoy x=
11 1 "=
10. Prove the following identity: + = 'Qj Y
log,b log.b log,. b

w'gblﬂs—aﬁ—-%——‘ C‘(QG.C_;‘ \ =R“
oy, gy (10902

999 n
11. Find the value of ZIOQ 3 ol
n+2n+

Sl - i o 2 e 22,
lon - 5D

I0923 Iog45 Iog6 Ioglz4125 log,,s127
Iog43 IogiS log, 7 b 9126125 Iogl 127

=55 \ﬁ

_ loy (2% (28
\0‘99_ = (\.‘) @

12. Simplify the product completely:
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13. If log(xy*) =1 and log(x’y)=1. Whatis log(xy)? Amc 2003 12A
(00 “‘( z-.-
_ | 5‘ 3 logam= 3-% = |
b9¢3+\03'x 3 >l w iy S

14. If a>b >1, what is the largest p055|ble value of log, (/) |Ogb (A) ? AMC 2003 12B
= log -0, b+ ‘°ob - (ogy”

we woar fo mnimice AN valve.

bty e gor wen a=h , Oy w3 2-l-l= @

15. How many distinct four-tuples (a, b,c, d) of rational numbers are there with:
alog,, 2+blog,,3+clog,,5+d log,, 7 =2005
a p ¢ 4
a 4 2005
n ’3b5 '7"‘: (s Q=¢= °°S

oieo Oth ey

16. The numbers log (a3b7 ), log (a5b12 ), log (asb15 ) are the first three terms of an arithmetic

Amc 2005 12B

sequenc arjd the 12 tgrm 3fthe sequence |s<)log( ) . what is the value of “n”? amc 12

l:)s) o (09( > (o:)(a, _(03<o.7b (24h tem= o‘:-l. (n-y el ,
\on & b‘r, (0 ({9 (\o)-&-—\\(O&b
6 q.\Dg v ‘OO b\‘ﬁ-” \O \)
o=k bz L:@;
2°}. What is the

17. Two distinct numbers a” and “b” are chosen randomly from the set {2,2%,2°,......

probability that log, b is an integer? AMC 12 modified

2" 1<yl 5 xty
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