indices & logarithms 3
1
eg. 1: The number “9” can be writtenas 3> , 9' |, 812 > 10%9% .
Therefore log;9 = 2 | log,9 = 1 | 1logg9 = 5 and log9 ~ 0.9542
In general A = af = log, A = x *
e.g.2: log; 25" logs (5°)° = logs5* = 2x = xxX2 = x logg25 .
In general log, A* canbe writtenas xlog, A *
eg.3: Solve 25" = 125
answer:
25 =125 = (=5 = 5=5 = Xx=3 = x=]
) log. 125 3
alternative : 25% = 125 = x log: 25 = log, 125 = X = 5
logs 25
: . X _ — M ek
alternative: 25% = 125 = x log 25 = log 125 = X log 25 = 15
eg.4: Solve the equation 9° — 10 = 3*"* giving your answer correct to 3 significant figures.
answer: v _ 3z
9" — 10 = 3 = (3 - 10 = F¥x3" . y=
(3" = 9(3) =10 = 0 .
3+ 1)3 —10) = 0
Either 3* = —1 = no solution, since 3* > (
Or 3* = 10 = xlog 3 = log 10 //
log 1
Therefore x = fogg 30 ~ 210 X
note that 3" is always greater than zero
exercise 1 :
1 Write numbers to represent each of the following;
@  log,32, ()  log.g (i) logsg; .
(iv) 10@;3%7 , (V) log 4.13 { giving this answer correct to 4 decimal places }
2 Write logarithms of each of the following with base 16, base 4, base 2, and base 10
{The logarithms in base 10 should be written correct to 4 decimal places.}
(a) 256 (b) % (©) 4 (d) 1
{use log (A/B) =log A — log B }
3 Write each of the following as single logarithms . {use log (AB) =log A + log B }
(1) x logsa | (i) log,5 + log, 12 | (iii) log, 48 — log, 16
(iv) 4 log,2 + 5 log,9 , v) 2 log, 16 — 2 log, 8



4 (a) Solve the following equations
(1 16 = 128 , (ii) 9" =27 , (iii) 1000 = 100000 ,
(iv) 8 =4, ) 27 =9 , (vi) 1000° = 10 ,
.. x 1 x _ 1 . x _ 1
vip 4 =g, i) 3' =g (0 100" =G
(b) Solve the following equations giving your answers correct to 3 significant figures.
(i) =14, () 7'=2, di) ) >4 (iv) 02" < 05
5 () Solve the following equations
(@) 87" =16 , (ii) 97 = 27, (iii) 100" = 100000 ,
(b) Solve the following equations giving your answers correct to 3 significant figures.
@@ 3?2 =18, (ii) g =100 (i) 08! > 05
6 (a) Solve the following equations
@) 3 +9 =10(3") , () x = (Vx) + 6, i) 2™ = 27 + 32
(b) Solve the equation 4° = 2" 4+ 9 giving your answer correct to 3 significant figures.
eg.5:
(@) Change log, 16 to a logarithm in base 2 .
(b) Hence solve for x log,x + log 16 = 5 .
answer :
log,16 4
log 16 = =
(a) ng 10g2 X logzx
b If log,x + log 16 = 5 log,x + 4 =5
(b) 8 816 = = 82 log, x
2
log,x — 5 + 4 _ 0 _ (log,x)” — 5log,x + 4 - 0
log, x log,x
(log,x)> — 5log,x + 4 = 0 = (log,x — 4)(log,x —1) = 0

Either log,x=4 = x=2 Or log,x=1 = x=0 .



exercise 2 :
1. (a) Write log,81 as a logarithm in base 3 .
(b) Hence solve for x log,x + log,81 = 4 |
2. Solve log,x = log, 16 .
3. Change the following to logarithms with base 2 .
. 1 .o 1 con 10 2 ces 1 - 10 1
(1) logx8 > (11) logx 32 ° (111) gx > (111) ) gx 2
answers to the questions in the exercise 1:
1 @i 5, (i) -6, (iii) -3 , (iv) -3, (v) 0.6160
2 (@ 2, 4, 8, 24082. (b) -1, -2, -4, -1.2041.
(¢) 05, 1, 2 , 0.6020. d o, 0, 0, O
3 (i) logsa* , (i) log,60 , (i) log,3 , (iv) log,48 , (v) log,?2
. 7 .. 3 5 . . .. .
4 (a) @ 5 ,G) 2, G 3,60 5,03, &) 3, (i) —3 , (vii) -4 ,3(x) —3
(b) (i) 2.40, (i) 1.36, (i) x < -1 , (iv) x > 0431
. 7 .. 9
5 @ 0 3, i 5 . (i) 5
(b) (i) 3.89, (i) 1.21, (iii) x < 411
6 (a) i x=0 or x=2 , (i) x=4 or x=9 , (i) x=3 . (b) 3.17.
answers to exercise 2 :
1 4 b =9
. (a) 10g3x 5 ( ) X=
2 x =4 , X = %
3 (i) 5 logx (i)  log,x (iii) (iv) —log,x or log (l)
: 3 ) 5 ’ log,x 2 2lx)



TEST 1:
1. (@
(d) (@)
(ii)
(iii)
(©
2. (a)
(b)
@)
(ii)
(©)
@)
(ii)
3.

If the exact answer cannot be obtained, then write your answer correct to 3 significant

figures, unless otherwise instructed.

Write log A + log M — log X as a single logarithm .

Write 4 as a logarithm in base 2
Write 3 log,A asa single logarithm .

Hence write 4 + 3 log, A as a single logarithm.

Giventhat log;y = x  express y intermsof x

2

Simplify {% } 3 writing your answer as a mixed number .

Solve for x XER .
377 = 4

x log 0.25 > log 0.5 .

Show that 2**1 isequivalentto 2 (2%

Hence or otherwise solve for x , XER ,
4 X _ 2x+1 — 8
Solve for xeR , log,x + 1 = log, 16 .

TOTAL = 24
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