SOUTH SYDNEY HIGH SCHOOL
MATHEMATICS

LOGARITHMS WORKSHEET

1. Simplify 6. Write in index form: |

@ &xd g 5 xsd’ | (a) log,1000=3 (b) log,16 =4
9 T 15a®
G Sa (© logy4v2=25 (@ logs(zk)=-2
4
4 3a? 7. Solve the following logarithmic equa-
(@ (2a5) (d -(-—3—)2 tions:
(2a ) (a)log64=x (b) log,125 =x
4 = d) log,,1 000 000 =
@ XaT g (#) x(at) ) x=loge V27 (@ Lo ’
e S A W A
& (o) xa? © loga(d)==  ® logz=3
= = .1.
2. Evaluate: 1 ® logx=2 () logsx=3
| @) log,x=-1 @) log,x=-3
(@) 81t ®) 81F (0 2°x64? B
1 1 L k) loggx=-% () log,256 =8
(d) 2562 x1672 (e) 21877 |
| (m) log (3)=-2 () log 4=%
-2 1 _3 !
) 12573 (g) 10003 x167+ “1 8. By first completing the following table
3. Solvefora: of values:
(@ 3'=81 () a"=1024 \ z[-2|-1]0]o05] 1]|15[ 2
(© 5°=625 (@ 10°°=10000 y |
e 2°=1 € 5= 2 \l sketch the graph of y = 3.

" | 9. Complxete the following table for
@ (V38) =27 ) (L] =625%1 | y = 10 and then sketch the curve.
N ‘

x{-11-0.5{ 0 102}05}0.8]| 1

4. Simplify the following expressions using
the tables of powers. Express your 1 Y
answer without an index. \

10. Rewrite y = logx in index form and

@ 9x27x27 (b) 2% 16x64x 128 | complete the following table:
256 x
© 729 @ [3125%125 | yl -2]-1] 0|o5] 1|15 ] 2
625 Sketch the curve y = log,x.
(e) (8Y)* (9)3 11. Rewrite y = log, x in index form and

X

|

(27)* 5 complete the following table:
5. Write in logarithm form: j
|

3 | y| -1{-0.5 0102/ 05{08] 1
- -3 _ 3
@) 5=125 0) 37 =g (© fB=2t | Sketch the curve y = log,, x.
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12.

13.

14.

15.

Simplify the following logarithmic
expressions:

(a) log, N +1log, M
(b) log, N -log, M

(c) ilog, N

(d) iloga N+jlog, M
(e) $log, N

® lloga N-2log, M

Expand the following logarithmic

expressions:
(b) loga(ij
y

(c) loga(%) (d Io’ga«f:;

2 2
® loga[x—J ® loga[" ﬂ
y z

(a) log, xy

Use the laws of logarithms to evaluate

the following expressions:

(a) log, 64 (b) log, 64

(©) log;v3  (d) logs5+5

(e) logs(%) (f log, a®

@ log,va  (h) log,a+log, Vo

() log,(log, 2)

@ log,,(::c2 - 2x) -log.(x~2)
(k) log; 40-1log; 8

(D log354-Tog, 2

Given log,,3 = 0.477 and log, 5 = 0.699,

evaluate the following correct to three
decimal places:

(a) log 1015
(c) logyg \/5
(e) log;o 53

(g) log,00.2
(i) logy, 75

(®) logyo(§)
(d) log,o 33
® logyo(3)

(h) log,x45
G) log,p5.4

16.

17.

18.

19.

20.

21.

Given log,7=2.38 and log, 5 = 2.3, f
evaluate the following correct to one |

decimal place: i

(a) log, 35 (b) loga@) /
(0 log, 1.4 (d) log, 7 f
(e) loga(%) ® 1084(2%) |
@ Ioga(ﬁ) (h) log, 175 rI
(i) log, V35 @) log, 9.8 I]

)

Ifx =log,2 and y = log,3, write the |
followmg in terms of x and y:

|
(a) log,, 6 () log,(2) /
(¢) log,1.5  (d) log,v2 ‘f
(e) log, V6 ) log, 24 |
(@) log,6v2  (h)log,4.5
() log, (%) () log, 0.5

IfN=1og 10 and M = log 3, write
simple loganthmlc expressions for:

(aN+M bN-M
() M (d) %M—%N ]
(e)2N+3M (H4M-2N |

Express y in terms of the other
variables.

() log; y=log,a+log, b

(b) log, y=1log, a |
(c) 3logy y=—~logyx |
(d) log, y=1-41log, x /

Solve the following logarithmic
equations for a:

(a) log,p a=1log,;3+log,, 8
(b) logga=2log,, 81
(c) logjpa=1log,,72~-1log, 9 ,
(d) log,pa=3log;g 2~ —-2log 5 /
(e) logjpa=1-2log,, 5
(B log;o6a-1log,p(a+4)=1
(&) logza+logy(e+2)=3
Simplify the following to a single loga-
rithm:

logyo 5 log, N
(a) == —i—
log,p3 log, b

|
|
|
|
|
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22. Calculate the following to four signifi- | WORKED SOLUTIONS
cant figures: 11
| 150
1 e _ 2 =gl |
(a) log, 5 (b) log, 10 | @ P &) 155 ¢
© logaV5 () logy(3) | |
(e) log, 0.1 ‘ © (24)a5x4 =16a2° “
23.  Solve the following for y, giving the , AR s 1
answer correct to two decimal places: @ (—’)—a's—x? = 81"6 = '-szl-az i
‘ 2
@8 =5 (13 =10 | @) e |
©38%=5 (@8 =5 | |
, ~ \
@3 =) ((B3°=2%"F ot ot | \
(g) 23—3 = 52x+1 (e) —?—-a = ;—{ = |
24. Evaluate the following (all to the \
base 10): .
8
® o xal _a¥xat
@ log 16 ®) log81 eI af xat
log2 . log27 aH )
(c) S8 @ g2 _ | =5 |
ogf) og025) o
(e) log2+log(}) () log2-1log(3) = oft
(g) log12 - *
g) log 125 +1log 32 log('g}) a
= a’iu'll,
25. Evaluate: -4
=a

(a) log.,(lo'g2 16) (b) logm(log10 10 m)
(e) 2logw(%5§)+ 3 logm(%)+ logm(—l%)

2. (a) J81=9 [Esmg table of poweg‘

® #81=3

© sx§/6—4=tié<2

@ /256 x

@ (2187%

\..._/»
1
-3
é\
[y
(o}
~
—

|
o
oy

® 125‘%=—-1-.T
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@ 431000x(16%) =10 X —* -

(a)

(b)

(e)

@

(e)

®

®

(h)

(a)

(b)

(e

G

)

1
=10X1’T

=10x+

=5 1
=7 01'14

3°=3* | Using table of powers|

a=4o

a®=1024

a=w/1024

=32.

5% =5*
. 20=4
a=2,

103!-2 104

2
o
[

D

[
] R
o unn

=]

"
N

'hll-c
L
[~

2" =

]
|
|
N
N
b

5z+1 = 5—3
x+1=-3
x=-4.

(3% )x =3° | |
|
37 =3 |

7%=3,
that is, x =6. f

_1\4= _ (e4)25-15 [

(%) =) |

5—21 = 54(2.!—15) |

s -2x=8x—-60 |

that is, 10x = 60
y x=6.

32x3%x3% =38 |
=6561.
2x2¢x28x27 218
B T
=210
= 1024.

5 3 8
0 {E-
— 54
=52
= 25.
i
o P g
334 312 ‘
S
T3
=32

®) logg(&)=-3
(©) logp8= 3

(a) 10®=1000
®) 2*=16
( ) 22.5 - 4&
@ 52=2%

Change to index form and solve the
index equations as in Question 3.

(@) 2* = 64 | Using table of powerﬂ!

- 2:=26
x=6.

®) 5% =125
- 5x = 53
x=3.
© 3% =427
. 33 )%

I
ofes GO
.l (Y5 0&

®
[

@ 10* = 1000 000
that is, 10* = 10°
g x=0.

(e) 2% = %
o 25=272
oo x=-2.

® 2% =z,
thatis, x=8.

(@ 52=x
x=25.
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9. = 10° i
(h) 3 =x 7 |
© =43 z [-110.5 0 [0.2][05]08] 1|
@) 10—1=x y 0.1 ==0.q 1 |=1.6=3.4~6.3 10 |
L= Y ‘
B 2=y o
z=-L 8 |
_i ’ |
8" 6 ]
, ; |
x=-L |
8} 3 J
_ 1 2 ’j
¥ |
~§/§ < '—X N T S T j
b -1-08-06-04-020 02040608 1 5 |
10. y=1logx [Rewritex=3"] }
8
@ x° =256 or \ TR |
. 5 _ g8 x | Y| Y| 1|17 3|59 9
o x x=(256)3
thatis, x=2. = Yy {-2{-1| 0]05] 1|15} 2
-2 — i
(m) =2 or x%=1 | y A
thatis, x2 =32 22=9 2F y =loggx
x=3. R x=+/9
i 1_
2 2
< _ - 1 1
) x:—4 ’ or x3=4 1 0 L " e
L x3 =(8)s x=(4)7 |
x=8. 133 | -1
-(¢)]
=2 | -2
= i 11 y=log,x
8 y=3z |
f x |0.10.3 1 |=1.6=3.2<6.3 10
x[-2{-1] 0(05 1.5] 2 /
1
AEAKARISE E1EY IR |
|
y4 |
o |
8- y=33 /
7l
6l-

D w s e

-1
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12. (a) log, NM @ log,1 [log,2=1]
N =0
®) log, (X{-)
() log, N’ , x% -2« 2=7))
o 1o, =lo |
(d) log, N'M/ O logs =5 € ==2) )
(e) log,vN =log . x
N =1
® loga(—‘,;} !
m © ‘
() logs(¥)=logs5
13. (@ log,x+log,y . | =1 ‘
. |
(b) log,x-log,y | ()] loga(i;-) =logy 27
-1__ | =log, 3°
(C) IOga y = IOga y = 3log3 3 |
@ logxt=1l =3 |
0g, ¥ =log, x v
Ba ¥ =2 0 15. (a) logo3+logyy5=0.477+0.699
(&) log,x* —log, y=2log, x—log, ¥ =1.176
. ®) log;5-log,,3=0.699 - 0.477
® log, 2% +log, \y - log, 2 =0.222
=2log, x + log, y% —4log, 2z o
=2log, x +3log, ¥ —4log, z (c) logy33 =3log;y3
. =1(0.477)
14. (a) logz2"=6log;2 }Ismg . =0.239
= 6 = I
=15log;, 3
(b) 10g4 64= 10g4 43 10
=3log, 4 =1.5(0.477)
-3 =0.716
1 = 1
() logsv3= log, 37 (&) logyo 5+logyo 3 =0.699 + (0.477)
1 =0.938
= z Ioga 3 1
=1 ) logy3'= —log, 3
T2 =-0.477
(@ logy5v5 = logg 5% g @® logy 3=—logy57!
=15logs 5 ! =-logy, 5
=15 | =-0.699
| (h) 9x5=45
(e) 1°g5(—];-) =logs 57 | log109 +log10 5= log10 3° + log 109
57 ? =210g10 3+10g105
=—1logs5 / =2(0.477) + 0.699
=1 | =1.653
2 i
]! @  log, 25+ logo3=10g,, 5% + logys 3
® log,a’=3log,a =2log;o 5+ log;o 3
= ( =2(0.699) + 0.477
‘ =1.875 |
® log,az=%log,a } f
g | =log, 27-logyy 5 ;
() log,ava = log, a'® I =log;u3° -log 4 5 |
=15log,a =3log;o3-log,, 5 !
=15 = 3(0.477) - 0.699 |
=0.732 ;
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16.

(@ log,7+log,5=2.8+23

=5.1

(b) log,7-log,5=2.8-2.3 |

=0.5

() log,14= loga(%)
=0.5 [from (b)]

d) loga ﬁ = ]oga 751
=1log, 7
=1(2.8)
=14

) log, (%) =log, 77!
=-log, 7
=-2.8

® loga(s—é) =log, 572

=-2log, 5
=-2(2.3)
=-~4.6

(h) log, 175=1og, 25+ log, 7

=log, 5% +log, 7
=2log,5+1log, 7
=2(2.3)+28
=74

@ log, 35t = 2log, 35

=4log,(5x7)

=2[log, 5+1log, 7]

=4[2.8+2.]

=2.6 [one dec. placef
|

G) log,9.8= loga[9-g~]

= loga[-‘*sﬂ]
=log,49-log, 5
=log, 7*~log, 5
=2log, 7-log, 5
=2(2.8)-2.3
=3.3

17. (a) log,(3x2)=log,3+1log, 2
=y+x.
(orx+y)

®) ]ogn(g*) =log, 2-log, 3
=x-y.

(e log, (g) =log, 3-log, 2
= y —-X.

@ log, 2% =}log, 2
=4z

) log,6%= 2log, 6
=3(x+y) [from (a)l.

@ log,(6x4)=log,6+log, 4 |
=1log, 6 +log, 2
=log, 6+2log, 2
=x+y+2x
=3x+J.

|
|
(4] log,,(6 X J§)= log, 6+1log, 2t ‘
=log, 6+4log, 2|
=x+y+ix |
=$x+y.

@) log,(43)=1og.(3)
=log, 9-log, 2
= IOgn 32 - log,‘ 2
=2log, 3-1log, 2
- =2y-2x.

@ log,(4)=log, 16-log, 3
=log, 24— log, 3
=4log,2-log, 3
=4x— Y.

G log.(3)=1log, 2"
-log, 2
-x.
18. (@ N+M=log,10+log,3

=log,(10 x 3)
=log, 30.

) N-M=log,10-1log,3
= loga(%l

() 1+M=42log, 10
=log, 10%

= log, V10.

l

|




19.
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d) 3M-1N=1[log,3-log, 10]
=4log, &

=1log, +/0.3.

© 2N +3M=2log, 10+3log, 3
=log, 10% +log, 3°
=log, 100 +log, 27
=log,(100x27)
=log, 2700.
() 4M-2N =4log,3-2log, 10 |
=log, 3* - log,, 10? “

= log, 81-log, 100 !

=log, (%) |
=log, 0.81. |

(@) log, y=log,ab 1
S y=ab

®) log;y=log,at J
=log,Ya ‘
y=¥a. |

(© logyy® =log, x* I

(d logyy=1log,2- 3log, x

Note use of}»> =log, 2~ log, x?
1=1log,2

= logy 2-1log, Jx

20.

2

=‘°g2($)

2

y=—=

e
(@)  logio a=1log;(3x8)

a=3x8
=24

(b)  logya=logy, g1t
= 10310‘15I
a=+81
=9

©  loga= log1o(%)
=log; 8
a=8

21.

(d)

(e).

®

9]

(a)

(a)

(b)

(©

loglo a= Ioglo 23 - log]_o 52
=log,, 8-1log,, 25
=logyo(3)

a=%
logyo @ =1log;q 10— log , 52 [
=log;9 10-log,, 25 |

= 10810(11’%) \‘
a=32 \
= 'é- \l

Ba_ _
S~ 10 )_

6a =10(a +4) ;
= 10g+40 |
4a=-40
a=-10.

oo 525) =31
=3log, 2
=log, 23
=log, 8

a  _
a+2_8

a=8(ac+2)
=8a+16

Ta=-16
a=-1£

Note theuse of 1 = log,,10 and
1=1log,2.

log,5
log N

logy5  0.69897

log;p2 0.30103
=2.3219281
=~2.322

[to four significant figures]

logip10 1
logio2 log;p2
=3.3219281
=3.322
[to four significant figures]

log, 5% = 3log, 5
=4(2.3219281) [from (a)] |
=1.160964
=1.161

[to four significant figures]
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10g2 (%) = logz 5-1

=-log, 5
=-2.322

@
[from (a)]

log, 0.1= logz(-lk)
log, 107!
—log, 10
-3.322

(e

[from (b)]

3*=5

logy03* =log,0 5
. xlogp3=log, 5
_ logm 5
log;3
=1.464 9735,
=~ 1.46
[to 2 dec. places]

G Taking log,,

of each side

23.

On calculator
s5[Lod [ s =]

or express 3* = 5 in log form.

x=logy 5
_logy,5
logy 3

= 1.46
[to two decimal places]

Take logs of

3*F=10
both sides.

(b)

log 4 3% =log,, 10
~oxlog;p3=1
_ 1
logi6 3
=2.0959033
=210
[to two decimal places]

(c) 3% =5
log;o 3% = logyo 5
A 2x10gm 3= logm 5

ox = 198105
log,63
_ logyp5
2 log 10 3
=0.732 4867
=0.73
[to two decimal places]

3* =5
log 3% =log,, V5= log,o 5
=~ xlogg3=4logyy5 ‘
- '%IOE 109
logyo 3
=0.73
[to two decimal places]

GV

3 =57
logy 3" =log;o 57

~ xlogyp 3=—-log,o5
—logyo5

log;03
=-1.46 [from (a)]

(e)

X =

logyo 3% =log;( 2%
=~ zlog;y3=(3x~5)log,, 2
=38xlog,p2-5log;, 2 |
» 3xlogyo2-xlog,o 3=>51og,, 2
x(3log;0 2 log ;o 8) = 5log;g 2)
_ 5log,, 2
3log,02-log;03
=3.5334753
=3.53. »
[to two decimal places] |

®

|

Calculator
2 Eod s 11 » o3
| 3[] 3 [zod][4

52x+1

23—x = !
. logyo 2°°* = log,, 52**! }I
o (8-x)logy 2=(2x+ 1)log;o5 |
» 3logip2-xlog,, 2
=2xlogo5+1logyp 5
. 3logyp2-log,, 5
=2xlogyo5+xlogy 2
=z{2log,o 5+logy 2)
_8logyp2-log,, 5
2log;0 5+ log, 2
=0.120 1433
=0.12
[to two decimal places]

®
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Calculator
[0 2 Lod I s [ 5 [Lod Ol
[0 5 Lod X 2 [F] 2 [LOG[][=]

log2* 4log2

log2 - log2
=4

24. (a)

log3* _4log3

log 3° - 3log3
-

®)

log 23 _ 3log2

log27? T2 log2
--3

(c)

@ log2  log2
log(2) log27®
_ log2
—2log2
=
=-1
2

(e) logy(2x})=logy(3)
log, 27!

~log, 2
-1

or 1+ logz(;%)
=1+log, 2%
=1-2log, 2
=1-2=-1

® logy2-log, (-}) =1-log, 272
=1+2log, 2
=1+2
=3

@ logy(125x32+%)

= logm(125 xﬁkzlsx‘{l— )
=log,o 10 000

= log,, 10*

=4log,; 10=4

25. (a) log4(log2 24) =log,(4l0g, 2)

=log, 4
=1 Remember
loga=1.

(b) logm(lo Iogw 10) = lOg 10 10
1

@ logyo($)° +log1o(3)’ + logio()
=Toguo] (12)" x(8)° x(3)]

=log;o 10
=1

16,16 5. 5.5y 9
BX1EX2X2X2 %1
=10 after cancelling.




