
INDICES Summary Exercise LOGARITHM Fundamental Laws of Logarithm Summary Exercise

Indices

We know that the result of a repeated addition can
be held by multiplication e.g.

4 + 4 + 4 + 4 + 4 = 5(4) = 20

a + a + a + a + a = 5(a) = 5a
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Indices
Now,

4× 4× 4× 4× 4 = 45,

a × a × a × a × a = a5.

It may be noticed that in the first case 4 is multiplied 5 times

and in the second case’a’ is multiplied 5 times.

In all such

cases a factor which multiplies is called the “base” and the

number of times it is multiplied is called the “power” or the

“index”. Therefore, “4” and “a” are the bases and “5” is the

index for both. Any base raised to the power zero is deffied to

be 1; i.e. ao = 1. We also define r
√
a = a1/r
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If n is a positive integer, and ‘a’ is a real number,
i.e. n ∈ N and a ∈ R (where N is the set of positive
integers and R is the set of real numbers), ‘a’ is
used to denote the continued product of n factors
each equal to ‘a’ as shown below:

an = a × a × a . . . , to n factors.

Here an is a power of a whose base is a and the
index or power is n“ For example, in
3× 3× 3× 3 = 34, 3 is base and 4 is index or power.
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Law 1: am × an = am+n, when m and n are positive
integers;

Law 2: am/an = am−n, when m and n are positive
integers and m > n.

Law 3: (am)n = amn. where m and n are positive
integers

Law 4: (ab)n = an · bn when n can take all of the
values.
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b am × an = am+n (base must be same)
Ex. 23 × 22 = 23+2 = 25

b am × an = am−n

Ex. 25 × 23 = 25−3 = 22

b (am)n = amn

Ex. (2) = 25×2 = 210

b ao = 1
Ex. 20 = 1, 30 = 1

b a−m = 1/am and l/ a = am

Ex. 2−3 = 1/23 and 1/2−5 = 25
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b If ax = ay , then x = y

b If xa = y a, then x = y

b m
√
a = a1/m,

√
X = x1/2,

√
4 = (22)1/2 =

21/2×2 = 2
Ex. 3
√

8 = 81/3 = (23)1/3 = 23×1/3=2
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4x−1/4 is expressed as

Options

(a) −4x1/4 (b) x−1 (c) 4/x1/4 (d) none of
these
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√
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(a) 8 (b) 2 (c) 4 (d) none of these
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y−8
)
1
4 has simplified value equal to
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(a) xy 2 (b) x2y (c) 9xy 2 (d) none of these
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(a) 20 > (1/2)0 (b) 20 < (1/2)0 (c)
20 = (1/2)0 (d) none of these
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If x1/p = y 1/q = z1/r and xyz = 1, then the value of
p + q + r is

Options
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Logarithm

The logarithm of a number to a given base is the
index or the power to which the base must be raised
to produce the number, i.e. to make it equal to the
given number. If there are three quantities indicated
by say a, x and n, they are related as follows:

If aX = n, where n > 0, a > 0 and a 6= 1 then x is
said to be the logarithm of the number n to the
base ’a’ symbolically it can be expressed as follows:
log n = x i.e. the logarithm of n to the base ’a’ is x .
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Logarithm

F The two equations aX = n and x = loga n are
only transformations of each other and should be
remembered to change one form of the relation
into the other.

F The logarithm of 1 to any base is zero. This is
because any number raised to the power zero is
one. Since a0 = 1, log 1 = 0

F The logarithm of any quantity to the same base
is unity. This is because any quantity raised to
the power 1 is that quantity only. Since a1 = a,
log a = 1
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Law 1: Logarithm of the product of two numbers is
equal to the sum of the logarithms of the
numbers to the same base, i.e.

logamn = logam + loga n

Law 2: The logarithm of the quotient of two numbers
is equal to the difference of their logarithms to
the same base, i.e.

loga

m

n
= logam − loga n

J. Maria Joseph PhD Department of Mathematics

Chartered Accountants - Foundation Course



INDICES Summary Exercise LOGARITHM Fundamental Laws of Logarithm Summary Exercise

Logarithm

Law 1: Logarithm of the product of two numbers is
equal to the sum of the logarithms of the
numbers to the same base, i.e.

logamn = logam + loga n

Law 2: The logarithm of the quotient of two numbers
is equal to the difference of their logarithms to
the same base,

i.e.

loga

m

n
= logam − loga n

J. Maria Joseph PhD Department of Mathematics

Chartered Accountants - Foundation Course



INDICES Summary Exercise LOGARITHM Fundamental Laws of Logarithm Summary Exercise

Logarithm

Law 1: Logarithm of the product of two numbers is
equal to the sum of the logarithms of the
numbers to the same base, i.e.

logamn = logam + loga n

Law 2: The logarithm of the quotient of two numbers
is equal to the difference of their logarithms to
the same base, i.e.

loga

m

n
= logam − loga n

J. Maria Joseph PhD Department of Mathematics

Chartered Accountants - Foundation Course



INDICES Summary Exercise LOGARITHM Fundamental Laws of Logarithm Summary Exercise

Logarithm

Law 1: Logarithm of the product of two numbers is
equal to the sum of the logarithms of the
numbers to the same base, i.e.

logamn = logam + loga n

Law 2: The logarithm of the quotient of two numbers
is equal to the difference of their logarithms to
the same base, i.e.

loga

m

n
= logam − loga n

J. Maria Joseph PhD Department of Mathematics

Chartered Accountants - Foundation Course



INDICES Summary Exercise LOGARITHM Fundamental Laws of Logarithm Summary Exercise

Logarithm

Law 3: Logarithm of the number raised to the power is equal to
the index of the power multiplied by the logarithm of the
number to the same base i.e.

loga m
n = n loga m

Law 4: Change of Base. If the logarithm of a number to any
base is given, then the logarithm of the same number to
any other base can be determined from the following
relation.

loga m = logb m loga b = logb m =
loga m

loga b
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Logarithms

If x is the logarithm of a given number n with a
given base then n is called the antilogarithm
(antilog) of x to that base. This can be expressed as
follows: If log n = x then n = anti log x
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Let x = logam and y = logy n
∴ ax = m and ay = n

So axay = mn
or ax+y = mn
or x + y = logamn
or logamn = logam + loga n
Also, (m/n) = ax/ay

or (m/n) = ax−y

or loga(m/n) = (x − y)
or loga(m/n) = logam − log n [loga a = 1]
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Let logb a = x and loga b = y
a = bX and b = ay

so a = (ay)x

or axy = a
or xy = 1
or logb a × loga b = 1
Let logb c = x& logc b = y
c = bx & b = cy

so c = cxy or xy = 1
logb c × logc b = 1
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K logamn = logam + loga n

K loga(m/n) = logam − loga n

K logam
n = n logam

K loga a = 1, a = 1

K log 1 = 0

K logb a × loga b = 1

K logb a × logc b = loga b
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Logarithms

K logb a = log a/ log b

K logb a = 1/ loga b

K aloga x = x (Inverse logarithm Property)

K The two equations ax = n and x = loga n are
only transformations of each other and should be
remembered to change one form of the relation
into the other. Since a1 = a, loga

a = 1
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Logarithms

Notes:

K If base is understood, base is taken as 10

K Thus log 10 = 1, log 1 = 0

K Logarithm using base 10 is called Common
logarithm and logarithm using base e is called
Natural logarithm { e = 2.33 (approx.) called
exponential number}.
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Question

log 6 + log 5 is expressed as

Options

(a) log 11 (b) log 30 (c) log 5/6 (d) none of
these
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The value of log 0.0001 to the base 0.1 is

Options

(a) −4 (b) 4 (c) 1/4 (d) none of these
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