LOGARITHMS

IMPORTANT FORMULAS

Logarithm:

If a is a positive real number, other than 1 and a™ = x, then we write:
m = loga.x and we say that the value of log x to the base a is m.

Examples:

(i). 1031000 = logi 1000 = 3.

(i). 3¥=81 = logs 81 = 4.

1 1
(iii). 23 = P = log: s =-3.

(iv). (1)2=.01 = logy .01 =2.

Properties of Logarithms:
1. loga (Xy) = loga X + loga y

X
2.10ga ; =1loga X - l0ga y
3. |ng XxX=1
4.10ga1=0
5. 10ga (x") = n(loga x)
1
6. loga x =
d logx a

logp x logx

7.100ax = OO X _ 09X

logra loga

Common Logarithms:

Logarithms to the base 10 are known as common logarithms.

The logarithm of a number contains two parts, namely 'characteristic' and 'mantissa’.
Characteristic: The internal part of the logarithm of a number is called its characteristic.

Case |: When the number is greater than 1.

In this case, the characteristic is one less than the number of digits in the left of the decimal point in

the given number.

Case Il: When the number is less than 1.

In this case, the characteristic is one more than the number of zeros between the decimal point and
the first significant digit of the number and it is negative.
Instead of -1, -2 etc. we write 1 (one bar), 2 (two bar), etc.

QUESTIONS -




1. Which of the following statements is not correct?
A. logw10=1

B. log(2+3)=log (2x23)
C. logwl=0

D. log(1+2+3)=logl+log2+log3

Answer: Option B
Explanation:
(a) Since logaa =1, so logio 10 = 1.

(b)log(2+3)=log5andlog (2x3)=log6=log2+log3

" log (2 +3) #* log (2x3)
(c) Sinceloga1 =0, sologw 1 =0.
(dlog(1+2+3)=log6=log(1x2x3)=log1l+log2+log3.

So, (b) is incorrect.

2. Iflog 2 =0.3010 and log 3 =0.4771, the value of logs 512 is:
A. 2.870

B. 2.967
C. 3.876

D. 3.912

Answer: Option C
Explanation:

log 512
logs 512 = ———
log 5

_ log2°
" log (10/2)

B 9log 2
" log 10 - log 2

_ (9x0.3010)
~ 1-0.3010

2.709

0.699

2709

699
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= 3.876

log 8 .
——— is equal to:
log 8

A.

el o

ENJI

O
N

1

D. —

8
Answer: Option C

Explanation:
1

log 8 = log (8)¥2 = §Iog 8
log 8 log 8 log 8

=1
2

If log 27 = 1.431, then the value of log 9 is:
A. 0.934

B. 0.945
C. 0.954

D. 0.958

Answer: Option C
Explanation:

log 27 = 1.431

= log (33) = 1.431

= 3log 3=1.431

= log 3=0.477

~ log9=10g(32)=2log 3=(2x0.477) = 0.954.

a b
If log b + log 3 =log (a + b), then:

A. a+b=1
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B. a-b=1
C. a=b

D. az-bh?=1

Answer: Option A
Explanation:

log & +1og 2 =log (a + b)
g - +log ~ =log

a b
= | +b) =1 - X —| =log 1.
og (a+b) og[ban og
So,a+b=1.

1
If logo 7 = a, then Ioglo[7—o] is equal to:

A. -(1+a)
B. (1+a)*
a
C. —
10
1
D. —
10a
Answer: Option A
Explanation:
1
|Oglo[%J =logw 1 - logwo 70

= -logwo (7 x 10)
= - (logwo 7 + logio 10)

=-(a+1).

If log 2 = 0.3010, then log- 10 is equal to:

699
A —
301
1000
B. ——
301

C. 0.3010
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D. 0.6990

Answer: Option B
Explanation:
1 10000 1000

logn2 03010 ~ 3010 _ 301

log- 10 =

If logio 2 = 0.3010, the value of logio 80 is:

A. 1.6020
B. 1.9030
C. 3.9030

D. None of these

Answer: Option B
Explanation:
logi 80=l0g10 (8 x 10)

=1logw 8 + logi 10
=logw (23) +1
=3logw2+1
=(3x0.3010) +1

=1.9030.

If1og10 5 + l0g10 (5% + 1) = logwo (X + 5) + 1, then x is equal to:
Al

B. 3
C. 5

D. 10

Answer: Option B

Explanation:

l0g10 5 + l0g10 (5% + 1) = logw (X + 5) + 1

= logo 5 + logio (5% + 1) = 10g10 (X + 5) + logio 10
= logwo [5 (5x + 1)] = logao [10(x + 5)]

= 5(5x +1) =10(x + 5)

= bx+1=2x+10

= 3x=9

= x=3.
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10.

11.

12.

1 1 1
The value of + + is:
[|Og3 60 logs 60 logs 60]

A. O
B. 1
C. 5

D. 60

Answer: Option B
Explanation:
Given expression =10geo 3 + l0gso0 4 + l0geo 5

=logeo (3 X4 x 5)
= logeo 60

=1

If log 2 =0.30103, the number of digits in 2% is:
A. 18

B. 19
C. 20

D. 21
Answer: Option C
Explanation:
log (2%4)= 64 x log 2
= (64 x 0.30103)

=19.26592

Its characteristic is 19.

Hence, then number of digits in 2% is 20.

9 1
If IOQX[EJ =- 5 then x is equal to:
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4

8L
256

256
81

Answer: Option D
Explanation:
9 1

16) " 2

D.

logx

13. If ax = by, then:

A. lo a.zx
: gb_y
I

5 loga _x
logbh vy
I

c loga_vy
logb X

D. None of these

Answer: Option C

Explanation:

ax = by

= log a* = log by

= xloga=yloghb

_, loga_y
logh x

14. If logxy = 100 and log: x = 10, then the value of y is:
A, 2100

B. 2100
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15.

C i 21000

D i 210000

Answer: Option C
Explanation:

logx=10 = x=2v

* logxy =100
) y = x100

=y = (21°)100 [put value of x]

= y = 21000,

The value of log: 16 is:

1
A.

8
B. 4
c. 8

D. 16

Answer: Option B
Explanation:

Letlogz 16 =n.
Then,2n=16=2¢* =
~ log. 16 = 4.

n=4.
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