Indices and Logarithm

CHAPTER 5 : INDICES AND LOGARITHMS

Topic S Indices and Logarithm::::::

sz v 5011 Indices

s e SRR e N S
= 2200006
D 2 =t oy = s =T =
xx
eg.l: eg?:

Solve the equation 3" +3% = 3" + 3%,

Solution:

33 1 9= (3x )-33 +(3X)

(3) 3 +9=(37)3" +(3")

Let 3" =u,
3u'+9=2Tu+u
3u’ +9=28u

3u’ —28u+9=0

BGu—-1Dwu-9)=0
1
MZEE@9
3I:l §3x:9
3
ce s E?ax:32
x=-1 1" x=2

Solution:
250 4 =14+ 27
22 2 a2} =14.27
SR B el )

2" = —l(rejected)

Let 2" =u,
8u' +8u=1+u
ul+Tu—-1=0
Bu—-D(u+1)=0
u=-1@

Solve the equation 27" + 27 =14 2",

***Index can not negative:
2’ =8>0
=10

24=1>0
8

Topic S Indices and Logarithm:::::::

l. (xm)n:xm”

2. o"set=a™

3. d"+ad"=d""

4 (£) ==
5. V2xB=+6

6, 2w =¢°

7 i—z—éf
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Topic 5 Indices and Logarithm:::::::2:2: v 5.1 Indices i v 5.13 Same Indices

1. 2°x3"=(2x3)
=6
=36
[f the power is same, then we can multiply directly.

2. (xy)2 =x’y?

4. 2237 =10
QH%JJQ
273" =36

6" =36
6 =6’
x=2#

4. Form 6 Question:

ekIf 2 =37 =67, state the z in terms of x and y. ***

=6, 1 F=6u. {3} {2} x{4},
(xy) { (xx) 29 %39 = 6% x 67
AV e {2} E V=67 {4} 697 = grere
- - ~ : Xy=yz+xz
xy=z(y+x)
2= 4
y+x
Topic § Indices and Logarithm:::::::2:2: v 5.1 Indices itz v 5.14 Zero Indices
0 _
L. w=l 7 F=l
[ Except O () |
M. A
Combined the {1} and {2},
Solve the equation (x2 - 3364—1)3r Faq
©-2x
(x*-3x+1) " =1
From the {1}, ! Fromthe {2},
¥ -D%=0 P M
x(x-2)=0 E X =3x=0
x=0@2 * ¥(x-3)=0
x=0@3
p vy
YT
Lx=0@2@3#
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Topic S Indices and Logarithm:::::::::: v 5.1 Indices iz v 5,16 Fractional Indices
L Y-
2 47 =17

Topic 5 Indices and Logarithm::::::::::: v 5.1 Indices :::::::: v 5.17 Indices Table
Index of 2:| Index of 3. | Index of 4: Index of 5| Index of 6:| Index of T:
2l el 4'=1 el b=l Pl
=) 3=3 A= 4 5b=5 6'=6 7 =7
2i=4 3t=9 A =16 5'=125 6% =36 7' =49
78 3¥ =27 & =64 5* =125 6 =216 7 —343
24l 3* =81 AF=l50 5%=:025
27=30 3° =243 57=:3125
20 =64 3° =729
2" =128
2P =256
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Topic 5 Indices and Logarithm::::::::i:: v 5.2 Logarithms @i v 5.21 Definition Of Logarithms
eg.l:
Solve the equation 2* =7.
Method 1: Method 2
=7 =17
log 7 =log. 7 log, = In
O =10 X —

210 20 log, 2" =log, 7 Blapropmares
log; (2°) =log,y (7) xlog, 2=log, 7 e=2.718281828
xlog,, (2)=log,, (7) Lolog.7 7 =3.141592654

log 2
- 18 (7) 20257 3d
logm( ) X=c. ( p)
x=2.807(3d.p)

IfN=a", then log, N=x
N=a'
log, N =log, a’
log, N=xlog,a

log, N =x(1)
log, N=x
x=log N#
eg?:
Find the value of x if 3" = 8.
3" =8
log,3" =log;,8
xlog,,3=1og,,8
_log,, 8
log,, 3
x=1.893(3d p.)
Topic 5 Indices and Logarithm::::iiiiii v 5.2 Logarithms i v 5.22 Definition Of Inverse Logarithms

If log, N==x, thenN =a"

egl: eg.2: i
10g2 =3 logm x=031 i logm x=0.31
r=7° x=10%% E x= antilog 0.31
x=8# ~ £ J

10" = antilog 0.31= 2.042(3d.p.) #
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Topic 5 Indices and Logarithm::::::::::: v 5.2 Logarithms ::::::: *#*v 5,23 Laws Of Logarithms

**a) logxy=logx+logy
*%5) log{ilzlogx—logy
¥

¢) logx*=2logx
d) log.x=1
e) log, x(x>0,y>0)

***Important Notes:
logx® # (logx)2

log[ij # fop
y) logy

e.g.l:

e 1 3 5 7
Simplify log —+log = —log — —log —.
plify B hloR 1o - loes

Solution

1 5
log—+log——log ——log —
g2 g4 ;2 gg

_egl:
Solve log, x+log; (2x—3)=1.
Solution :
log, x +log, (2x-3)=1 < Original Equation
log, [ x(2x-3)]=1

1 Ix3x x8 2% —BE=5!
=10 e Bl e
5 2x4x5x 2% —~3x—5=0
18 2x-5)(x+1)=0
=log = t 5
=—@-1
x 2@
5
But x = —1, thenxza#
** Check back the answer from the original equation.
e.g.3:

Solve log5+log(2y—1)=1log2 +log(y+2).

Solution :

log5+log(2y—1)=1log2 +log(y+2)

log[5(2y—1)] =log[2(y+2)]
52y-1)=2y+2)

10y—5=2y+4
8y=9

0
.
g
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Topic 5 Indices and Logarithm::::::::::: v 5.2 Logarithms ::::::: v §.24 Change Of Base Of Logarithms
_log,x log, x 1
(a) logyx—m (b) logyx=-1 8 x =~
: a - og.y log,y
og
eg.: log,3=—10"
- - log,; 2
=1.585(3d.p.)

eg.l:
1
Solve Elog5 x=log 5

Solution : log, 8 =1log, (23)
- 3
-1—10g5x=10gx5 —10g2(2 )
0 i =3log, 2
—logs x= =3(1)
16 1
1 0gs ¥ _3¢
E(logsx) =
(log;x) =16
log, x=+4
»=5@5"
1
=025(@ —#
SR

28.2.
Solve log, x+2log 3=3
Solution :

log, x+2log,3=3

log, x+ 2[ : }
log, x

2
log, x+
Log3 x}

(log, x)’ +2=3log, x

3

3

(log, x)" —3log, x+2=0
(log; x—2)(log, x—-1)=0

log, x=1@2
log,x=1 :log, x=2
x=3# E x=9#
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m

6 Types Of Question: 1) Definition Of Logarithms

Solve the following equation:

1
D F=10 P 5U=3 5 pxieg
x=l .
2) 5F=2 4) 3%1=121 6) y=px"'+1, giventhaty=13,x=2andy=49,x=4, find n.
D 3"=10 | @) 5% | gy Lag¥og !
Solution ) Solution : ! 2 _ :
' i ' Solution : '
3 =10 | 37 =2 i 1 i
| x | —e5" =3 :
log,;3" = log,,10 ' 5—:2 : z .
1 1 1 ¥ ]
log, 3" =1 : . ! =g !
: Sx :]_0 : 5"‘51 :6 :
xlog,3=1 , x i -
1 | logy (5 ): log,; 10 i 5= o i
L 1 1 5 1
X= ' _ 1 1
long : xlogm Jomm] : ) 6 :
: 1 ; log), (5 ): logye| — i
------- T log,; 5 ! xlog, 5 =log,, 6—log,, 5 !
4] BT F x=1431G3d.p) | Tyl
Solution : ' : xz% !
_________________________ 4 0215 I
37032 =21 v - -
£ ebidi : 5) 2".3"‘1 =6 i 5201133(4@{}3) i
i ! Solution : UE) yeptatr=2y=13x=ay=e0 i
Fi= E i 59 3% ¢ i Solution : ' i
' PRI ' X I
- : 3 i 13= p(2)" +1 v EER(E) :
1 37 )=1 — ' z x : n i ¥ o !
Og( ) Og[Bj : Z2h Y=g i p(z) e {l}k p(4) =48 {2} :
1 . 1 [ 6" =18 ! l
xlog3=log| — ' ] i
. g[3] E log6” = log 18 L (-1, E 10g4=10g(2”) :
1 1
log[z] 1 zlog 6 =1log18 i 48_?(4") ! logd=nlog2 i
L 3 I x:10g18 i 12 p(2) E 10g4:f1 E
log3 E log 6 i 4=(2") 1 log2 !
x=0.771243749 : x=1.613(3d.p.)# L p=2#
x=0.7712#% E | ' !
6 Types Of Question: 3 ) Given Information
egl:
Given that log,3=1.585, log,5=2.322, find log, 30,log,1.2 and log, 90.
Solution .
log,3=1.585
log, 5=2.322
() log,30=log,(5%3x2) (iif) log,90=log, (3 x2x5)
=log,5+log,3+log, 2 =log, 3" +log, 2 +log, 5
=2.322+1.585+1 =2log,3+log,2+log, 5
=4.907(3d.p.) #

() log21.2=logz[g}

=log,6-1log,5
=log,(2x3)-log,5
=log,2+log,3-1log,5
=1+1.585-2.322
=0.263(3d.p.)

=2(1.585)+1+2.322

=6.492(3d.p))
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282;
Given that log, 3= p,log, 5=4, find log,; y and log, 155°.
Solution
log, 3=p
log,5=¢
i) lo =
@ B ¥ log, 15
1 4 2 2
= it) log 15y =log (3x5x
og, (5] (i) log,15y* =log, (3x5xy?)
) =log, 3+log, 5+log, y’
_logy 3+log, 5 =P+Q'+2(1Ogy }’)
_ 1 " =p+qg+ 2(1)
ptq =p+qg+2#
egl:
Given that log,a=0.63,log_b=1.47, find log_~/ab and log,, x.
Solution
log, a=0.63
log, b=1.47
() log, b =log, (ab): ) log,a=— "
=lo (a%b%) ’ log, (ab)
2x B )
=log, a +log, b log a+log b
1 1 1
=—log, a+—log_ b =
g o 0.63+1.47
1 1 10
=—(0.63)+=(1.47 =—
2( ) 2( ) 21
=1.05#
ke o

Given that log,, x=a,log, y = b, find log, (EJ
¥

Solution

log,x=a

log, y=b
log,,x=a log, y=b
log, x u log, ¥ i
log,27 log, 9
log, x i log; y _ 5

3 2

log, x=3a log, y=2a

log, [f] = log, x-log, y

=3a-2b#
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6 Types Of Question: 4 ) Change of base

1) log,8+3log, 4= Bud 4| 1084
log,, 5 log,, 3

=5.078#
2 log. x+1=2log_5

log. x=
S log 5

log, x+1=

log. x
(log, x)2 +log, x=2
(log, Jc)2 +log, x—2=0
(logs x+2)(logs x—1)=0

log. x=-2@1
x=5 AB>
x=0.04@5
e.g.2:
If log, xy=2,log, x’y* =3, calculatelog, x and log, y. Hence, find the value of x and y
whena = 2. :
Solution: i log, £y =3
log, xy=2 i log, x* +log, y* =2
log, x+10g, ¥=2.ccovnnne. i 3log, x+210g, ¥=2.cccvrnnnnn. {2}
— 1'\( _
From {1}, b{2)-{3), { whena=2log,y=3
log, x+log, y=2 i log, x=-1 i y=2°
(x2) i From {1}, y=84
2log, x+2log, y=4..oovvee..e. (3} 1 (-1)+log,y=2} whena=2log,x=-1
E log, y=3 i x=2"
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6 Types Of Question: 6 ) Otfier Questions

1. log 16=8
16=x"
=16 2 logm[x2+6x+28]:2
log,, x* =log,, 16 [#* +6x+28] =10’
8log,, x=log,; 16 ¥ +6x+28=100
8log,, x=1og,,16 46— =0
log, gt 8 (x+12)(x—6)=0
x=—12@6#
_ log,, 16
x = antilog,, (Og‘”]
x=1.4143d.p)#

X
=

3. Given that 2log, (ch2 ) =3-log, {
y

]. Express the x in terms of y. If y* —2x+5=0,

Find the value of x and y.

210g3(xy2): 3-log, {17]
¥y
2 x
log., (xyg) +log, (7] =3
. CE T . {2
Subtitute x into {2},

10g3(x2y4)+10g{yi7]—3
¥ —2(3y)+5=0

log, x* +log, y* +log, x—log, y' =3

2log, x+ 4log, y+log, x—Tlog, vy =3 ¥ —6y+5=0
3log, x—3log, y=3 (y—Dy-5)=0
3(log, x—log, y)=3 y=1@5
From {1},
log, x—log, y=1 )
wheny=1x=3(1) ! wheny=35,x=3(5)
10g3[£}=1 =8 =15
y 1

x=3,y=lLx=15y=5#

()

10
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Given that the total of saving money,F for a total money that saved in bank is given by

the equation F =P [1 + ﬁj where P is a derivation of saving money, » is a rate of

annual interest and » 1s the number of year the money saved in bank. If Ali was saved
RM 1200 with the rate of 3.5% per vear, find the period for the total of saving money

is become RM 2000.
F=P|l+—
100
1200(1+£] =2000
100 eg.
(1.035) =2 F =501.10
3 10 Y
n 5 F=50|1+—
log,, [(1.035) }=logIU (5] [ 100]
5 F =55#
nlog, (1.035)=log,, {5}
5
nlog,, (1.035)=log,, [S}Hogw (1.035)
n=log L) D S
"13) log,,(1.035)
n=14852d.p.)
nx 15 years#
Exercise 2.
1. If log,3=m, express log, [s—i] in terms of m.
a
2. Without using tables or a calculator, find the value of sHees?,
3. Find the value of log, Jb -log, [l]
a
4. Giventhat ¢ =37, and b=3?, find log, a +log,,;  in terms of p and ¢.
5. Solve each of the following equation:
(¢) 3™ +3"-12=0 (b)4'=234
(C) 2X+3_7=0 (d) 31.51=8X+1
(e) log,(t-2)+log, (t+5)=2 (/) 2-log y =3log x,express y in terms of x.
(g) logy [1052 (52 2)] =% (#) log, x—log,x=-2

6. (a) Given that 2log, (x+ y)=3+log, x+log, y, show that x*+ y* = 6xy.
(b) Without using tables or a calculator, solve the equation log, [1033 (3x- 6)] = 5ol

n
{c) The value of machine (in RM). after » years is given by 45000 [g] . Calculate the minimum

number of years for the value of the machine to be less than RM 20000 for the first time.

END OF TOPIC 5(Indices And Logarithms)
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