SOLVING EQUATIONS WITH LOGARITHMS

1 Solve for x:

(a) log,x=3 (b) log,81=2 () log,x=3
3o x x> =8l L
ma=2% x=19 =2l
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35 A=t 4o P= 64
L=t X =4 = &
) @) log;27V3=x a} log,x=2.5 () log, (log,x) =2
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2 Without using a calculator, solve each equation:

) (@) log, x=log, 4+log 2 (b) log, x=log 4-log 2
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(d) log 343=3
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SOLVING EQUATIONS WITH LOGARITHMS

(d) logiox = 1"’8!0(") () 2log,ox +3=log,,(x) 0 logor=2
eéjlol QOJ‘O() = Z&gwl -}-3:-_50?7‘0% d—ox _ |0*~ 100
5 i = _L)/J_=J__ => 5?0(?‘09(_23 a=> 2 =2x 10
/4 ﬁ— - log, _ | (Nof'e_k'aoj‘imm%e/
=1 J L el be \ouﬂ‘ive or
2 S (R, o bofl ore
Fm\LQL w W& NM Qﬂwﬁ
4 Solve:

(@ log,2+log, 5+log x~log 3=2 (b) 2log, x+3=5log, x

a=> Q%IO(ZX?;XDL,:Z_ &=> Ze()(j|°x +33—5Q?l021:0 |
X =

a=> 603 o (%) oy o &ywm = 3 eo(j &

. Qo(j‘o = |
o 0% = 100
- ..%O
(c) log,2+5log, x~log, 5~log (x')=log, 40 (d) log,x=4log 2-2log x
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SOLVING EQUATIONS WITH LOGARITHMS

(e) log, x~log, (x=1)=1 H log,x= 2logm3+log,05 log,,2-1
_ 5_10 — log 0
= b A=b 0 gz g3 S,
_ X5 .[Lb;
00 % = 'O ‘00 (0 X = JIO (f b = ()Oglo(ZO)
_ 3 2 x (0
x—| . ,
5 ,X':’Ox-—lo 9L=__5=i:Z.L
Ci 9
)
5 Solve 27" = 5. Indicate whether each ;latcmem below is a correct or incorrect step in the solution.
@) x=:—2§ NO b x=log1(§))’& © x:'—’%i Vos d) x=-232 ('7dp) YM
5 -z __0
2_1_—_5/60@02[:@0(37— a=> l\g\/&g P 057,
J or x 0‘2?
=, e
Y kA
poétoz!
) A Q%'__«Z ~ )3
&g.ol
) 3
6 Solve, correct to 3 decimal places:
(@ 2"=7 (b) 3*=18 ) 55=2 (d) 04°=2

2% b3 WA= | ST W2 | G0t -t
x bl = bF 3=l | o b5-b2) o, _ g2

e W AL8F) w8 | a-h2 0.4
u b3 "o v —0.756

(ned 2**03) [ xwpg3) | wm043)
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SOLVING EQUATIONS WITH LOGARITHMS

(e) 65=21 _ M 3*=0.1 (@) 5*=16 ) 4°=5

W= 02 | G300 G566 | kS
b= G2l | _y 32001 | x0E=nlb6] , g4 =05

=Gl J o _ 60l [ x=lb | o5
Ow 6 b 3 O 5 bw &

an 1690 [ om0 096 2 L35 | L Ll

) 7 Find the values of x (to 2 decimal places) for which:
(@ 5">2 (b) 1.6°20.5 {c) 3"<0.2 d) 37*>27

n &>l O 167> 0.5 | f 3%00.2 3—x> 53
x Wd 7L 5l W05 x w3 <02 e
> £ 5 005 | oy bd

5 ™ o3 <=3
Ly Obd | ey~ 147 < —14b
8 If y=a10™, then: (orrect
A x=logy2 NO B x=yloged C y=jlogok N0 D x=llog,2

0" y le, 0™ ) o b f‘éi'ﬁ“ o
B by = ?og,‘,@-) 4l x:.}’; @o(j,o/a%})
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SOLVING EQUATIONS WITH LOGARITHMS

9 Iflog, A =bt+log, P, express A in terms of the other symbols.

A'_—_— lO(bt+GoJmP)= IOB(:X lo%g,oP _ !Obbx P
50 )A(:_ P X !O bt

10 Iflogy=loga + nlogx, find an expression for y.
) <=0 Qo(w = @ocja + Qo(j S QOJ (OL;U>

/YO g:&x/n

1M lfy= izgz, express x in terms of y.

_ 2 = Qog 29
).G—D €05X_=gxoo(j (g

o x ol

12 If x=a* b, express logx in terms of loga, logband loge.

eogx, Qo( \/—_—) Qo(j(l +Q<3(Jb?)l@oja+00[bc
o by =2ga + o[l fbe]= 2bga L flgb*+ by ]
o @089(_-2@0(?& +23_€o(ﬁb *2’—& c
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SOLVING EQUATIONS WITH LOGARITHMS

13 Iflogx=0.6 and logy = 0.2, evaluate lag(T}

(Og() 0051 @9([—) Z_rojx—_@ogj
&roj(@_) 2406 _ 1x0:2 <.

14 If y=ae", express t in terms of a and y. o> € = J/ &

&\( e e 4t.&e:&/g/ﬂL)
o b B Eo L0

15 Iflog,a=pand c=4a’, find the followingin terms of p: (@) log,¢ (b) log b

16 Iflog 2 =log, 16, show that b=a'".

L= log, 16 = 2-481}‘4%‘“
9b b

:___/ => Qc’)g&B* Zf /50 & = b
@3”
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SOLVING EQUATIONS WITH LOGARITHMS

17 $5000 is invested at 7% p.a. compound interest. How long does it take for this money to:
(@) double in value (b) grow to $20000 (c) grow to $30000?

For coupuad (it o ol Pe = ST x( [+ 0.0%)"
S P §oo(1.03)"

‘“} for Pr\ to be oﬁwﬁ Are)
= 0F =2 o O I.0F"

N 2 0.2 years
Oa .OF W

0, 000  Han 10,00 = 5M0x (1.0%)"
/ s
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) ‘(\ (0 &ﬂw& vy 20 L, (0O y /5O 20, )

0 |.07~n: L no N = by = ZO.SggMS .m{y\ox
o .07

v 30,00 = 5 000 X l.oF"

4 5,100
) so 1 M 10T _ Q6
N 26.5 gsws
ow LOF
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SOLVING EQUATIONS WITH LOGARITHMS

18 $5000 is invested at 6% p.a. compound interest. If the interest is calculated monthly, how long does it take for
this money to:

(a) double in value (b) grow to $20000 (c) grow to $30000?

6, p.o  omopds to 9_.{929_:0.005 pr wonlX .
4 P < S0 x/H-0.00J)“: 500 x 1.005"

S aCPn:fo,cm, G 005" 22 o w= Bl 13T wads
mo affen Hfm and F nonfls

Y somo - som0x 005" a0 m=d _ 798 pals

:,QD x25 s ond meﬁa
) ;1({@050: a;z;O « 1.005" o n= 6 _ 369 wanlis

&’s [nws

19 Marika and Joe deposit $4000 in an account that pays 9% p.a. compound interest, to be withdrawn when it

has grown to $20000. If the interest is calculated monthly, for how many whole months must they leave the
money in the account?

Pn _ 4000 x (J+M>n _ 4000 x 100FS"

- iz |
w i 2000, Bw: 200D = 400 X 100357
w 05" 5 g On 0075 = O 5

= n x On 10075 = On S
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o 1.00FS |

Section 5-Page 8 of 8



