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5. INDICESAND LOGARITHMS

IMPORTANT NOTES:
UNIT 5.1 Law of Indices
. a'x d =da""
1. an Ld=a""
1 @n" = am
L1
Other Results: &%= 1, at =5 (ab)™ = a"b"
1. | 100° = 32 = (3p)° =
51.1 “BACK TO BASIC”
BIL am y an - am+n am N an - am—n (am)n — amn
1. a3x a2 — a3+2:a5 a4 - a= a5—1:a4 (a3)2 — a3x2 - a6
23x 24 — 23+4 a3 . a5: a3_5= aD
] O]
2 — 2 1 (32)4 — 32X4 — 3
T oA
Fx pt = p~t s pS= p4s
O]
O - _5x
3 - p =p Py =p* =0p
_ _ 1 =
- = 5
2 % (2K (4 + 20= (4d) + (22%) | (3:)® = Fx 2
= 2k3x 22 x k3 16a*
4. - = 2a° =
=( ) =
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UNIT 5.2 SSMPLE EQUATIONSINVOLVING INDICES

Suggested Steps:

S1 Usethelaws of indicesto simplify expression
(if necessary)
Make surethebaseisthe SAME

S2
S3 Form alinear equation by equating the indices
A Solvethelinear equation

No Example Exercisel Exercise 2
1L | 3¥=81 2 =32 4 = 64
3x: 34
X=14 X = X=
2 | & =16 4 =32 27 = 9
(23)x — 24
23x — 24
X =4
« = 4
3 — =
3. 8x — 16x—3 4x+2 — 32x-1 271—x — 92x
(23)x — 24(x—3)
23x — 24x—12
33X =4x-12
X = 12
X = X=
4. | 2x8* =16""° 16 x 4%7° = 32°7% 25'"% = 5x 125"
2l x (23)x — 24(x+3)
21+3x — 24x+12
1+3x = 4x+12
1-12 = 4x-3x
Xx = =11 X = X=
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UNIT 5.2 LOGARITMS
Do YOU know that ....

I —

If a number N can be expressed in the
form N =a*, then thelogarithm of N to
thebaseaisx?

N— A

N =a < logsN= x

N—_ S

100 = 10° < logio 100 = 2
64 = 4° < log,64= 3

N—

™~

0.001 = 10° < 10g;p0.001= —3

S
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Unit 5.2.1To convert numbersin index form to logaritmic form and vice-versa.

No. Index Form L ogaritmic Form
1. | 10° = 100 log;o100 = 2
2. 12° =8 log, 8 = 3
3./ p% =1 log, r = ¢
4. | 10* = 10000

5. & = b

6. |81 = 3

7. logp, m = Kk
8. |20 =y

9. |V = 10

10. logs x =y
11. log. v = 2
12.12° = 32

13. logs; (Xxy) = 2
14.|10x = y°

15. logc100y = p
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UNIT 5.2.2 To find the value of agiven Logaritm

IMPORTANT : —_—
log, & =
No. L ogaritmic Form Notes
1. | | 1000 3 107 = 1000
. | lo =
o dan log;o 10° =3
2. || 32 5 2 =%
.| lo =
%2 dan log,2°=5
10~ = 0.01
3. | logyy 001 =
dan logyg =
4V = &4
4. | log, 64 =
dan log, =
5. |log, +Jp =
(REINFORCEMENT)
6. | log, p8 = l0g 4 a2 —
7. |logm mt = logr, % =
8. |log, a* = log, p°> =
9. | log, al—4 = log, bX —
10.| log, (pxp%) = log, pVp =
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UNIT 5.3 Lawsof Logaritm

l. loga (Xy) =  logax +log, ¥y
1. l0g. (%] = logax—log, ¥
I log. x™ = mlog, X
Other Results :  log, 1 = 0 (sebab 1 = &)
log. a = 1 (sebab a' = 1)
NO. Examples Exercises

1. | loga 3pr = loga3+10g.p +10gar

(@log, 2mn =

(b) loga 3aq =

(c) logw 10yz =

(d) logip 1000xy =

(e) log, 4mn =

& log,, g = logap—100aQ (@) loga 2—'“; = logap—log, 2r
= logap—(l0ga2 +10gar)
4
(b) log, — = (¢) 1010 (gj -

3a
d) lo —ij = e)log, — =
(d) 10g10 (100 () 10ga -
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UNIT 5.3.2 Aplication of the law :

log, X" = nlog,X

3. | Example:

loga X = 3logs X

(@) loga —

X

-2
= logs X

(b) log, (xy*) = log, X +logz y*

= log, x +

(c) logz (4y*) =

Y
(@ log, ¥

(@ log, L =

Reinforcement exercises (Laws of Logaritm)

1. | Example:

logyo 100x° = 1010 100 + l0g;0xX°

2 + 3logyg X

|Oglo 102 +3 |Oglo X

(a) logy, 10000x°> =

(0) log, (") =

(c) log, (8p°) =

k* _
(@ log, &5 =

Y oo
(€) logs
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UNIT 5.4 EQUATIONSIN INDICES (Which involvesthe use of LOGARITM)

o X
|. Equationintheform A

Stepsto be followed:
S1

b

Takelogaritm (to base 10) on both sides.

S2 Usethelaw logy @ = x logyg a.

S3 Solvethelinear equation with the help of a calculator.
No. Example Exercisel Exercise 2
1 | 3= 18 2 =9 7¢ =20

logio 3°= logy 18

X 10gy0 3= logyo 18

X = = =
5% =16 44 = 28 3¢ =
logi 5= logy 16
(x+2) logyp 3 = logyo 18

X+ 2 = Iogl_016

log,, 5

X+2 =

X = X = X=
2% =200 7 = 28 6>° = 66

IOglo 2X+3 = |Oglo 200
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UNIT 5.5 Change of Base of Logarithms

log, X
Formula : |Oga X = log, a
No. Example Exercisel Exercise 2
1. _ log, 8 _ log, 32 (b) logs 8 =
log, 8 log. 4 () logs 32 Tog, 4
- 3 =
2
(c)logs 2 = (d) loge 27 = (e) logs1 9 =
(With a calculator) — Changeto base 10
1. _ log, 9 _ log, 20 (b) logy 0.8 =
| = P = P
0g; 9 00,, 4 (@ logs 20 100, 5
() log; 2 = (d)loge 77 = (e) logs 9.6 =
(f)logs 25 = (g) logs 2000 = (h) logy, 6 =
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UNIT 5.6 Aplication of the Lawsof Logaritm To Solve Simple Equations
involvong logaritms

EXAMPLE EVERCISE
Cl. | Solvetheequation log, (x+1) =3. L1. Solvetheequation log, (x-3) =2
Answers: log, (x+1) =3 Jawapan:
x+1=2°
X+1=8
X =7
Ans: x=7
C2. | Solvetheequation logyp(3x—2) = —1. L2. Solvetheequation logs(4x—-1) = —-1.
Jawapan: 3 -2 = 10t
3x-2 = 01
3X = 21
X = 0.7
Ans: x=0.3
L3. | Solvethe equation logs (x —6) = 2. L4. Solvetheequation logyo (1+ 3x) = 2
Ans: x=15 Ans: x=33

L5. | Solvethe equation logs(2x—1)+10og.4 = 5 | L6. Solve the equation
: logs (X —2) + 3log, 8 = 10.

Ans: x=6
Ans: x=14
L7. | Solvethe equation L 8. Solve the equation
logz (X +5) = logy (x—2) + 3. logs (4x —7) = logs (X —2) + 1.
Ans: x=3 Ans: x=3
L9. | Solve logz3(2x+3) = 4 L10. Solve log, 8(7—-3x) = 5
Ans: x=12 Ans: x=1

5 Indices & Logarithms 10




http://rahmahsamuri-rahms.blogspot.com

UNIT 5.6.1 To Deter mine the value of a logarithm without using calculator.

EXAMPLE

EXERCISE

CL

Given log, 3 = 1.585, log, 5 = 2.322. Without
using a calculator find the value of

L1. Givenlogs5=1.465,logs 7=1771.
Withouf using calculator, evaluate

@ logz15 = log. (3 x 5) (@ logs 35 =
= log, 3 + log, 5 =
= 1585 + 2.322 =

(b) log225 = logx (5 x 5) (b) logs49 =

(c) 10g,0.6 = log, (g) () logs 1.4 =
= log,3-10g,5 =

(d) logo10 = log, (2% 5) (d) logs21 =
= log22 + log, 5 =

log, 5

e) logg 5 = —2= =

(e) logs log, 4 (e) loge 21
_ 232 )

- =
() logs 2 = log, 2 (f) logs 3 =
log, 5
1
1 =
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Enrichment Exercises (SPM Format Questions)

EXERCISE EXCERCISE

L1 | Givenlogsx= mand log; x =n. L2. Givenlogz x = p and log; X =q.
Find logx 24 in terms of m and n. Find logx 36 in termsof m and n.
[SPM 2001] [4] [4]
(Ans: 3/n + IUm) (Ans 2lp + 2/q )

L3. | Givenlogsx= pandlogsy=q. L4. Givenlogsx = pandlogyy =q0.
Find logs xy? in termsof p and q. Find logs x*° intermsof p and q.
[SPM 1998] [4] [4]
(Ans. p+4q) (Ans: 2p+6q )

L5 | Givenlogs2=mandlogs 7 =p, express L6. Givenlogs2=m and logs 7 = p, express
logs 4.9 in termsof m and p. [4] logs 2.8° intermsof m and p.
[SPM 2004] [4]
(Ans: 2p-m-1) (Ans. 2(p+m-—1)

L7 | Givenlog,T - log, V = 3,expressT intermsof | L8. Given log,T + log, V = 2, express
V. [4] Tintermsof V. [4]
[SPM 2003]
(Ans. T = 8V ™) (Ans. 16V?)

L9 | Solve 4t = 7% [4] |L10.Solve 41 = 9 [4]

(Ans. x= 1.677)

(Ans: x=2.409)
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