@ Exercise 2.2 Q

B Express each of the following in logai'ithmic form:
(1) 10° = 1000 (i) 2%3=256
: 1
i) 33=— iv 202 =400
(iii) 7 (iv)
Fi '
(v) 16 * == (vi) 112=121

(vii) p=q' (viii) (32)° 5%

Solution: To express the given exponential equations in
logarithmic form, we follow the basic rule of logarithms:
a”? = ¢ canbe rewrittenas log,(c) = b
Let's solve each part:
(i) 10% = 1000
We can express this as:
log,,(1000) = 3
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This is the logarithmic form where the base is 10, the result'is
1000, and the exponent is 3.

(i) 28 = 256
To express this in logarithmic form:
log,(256) =8 -
Here, the base is 2, the result is 256, and the exponent is 8.

1

v
i) 377 = r
This can be expressed as:

1
}°g3(27)

The base is 3, the result is %, and the exponent is -3.
(iv) 20% =400
In logarithmic form, this is:
iog20(400) =2
Here, the base is 20, the result is 400, and the exponent is 2.

1
v) 1671 = %

To express this in logarithmic form:

| 1 -1
() 3
The base is 16, the result is -_‘1;, and the exponent is — %.
(vi)y 112=121
Step 1: Exponential Form
112 = 121
Step 2: Logarithmic Form
log,,(121) = 2

Explanation:

e The baseis 11.

e The resultis 121.

e The exponent is 2.
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(vii) p=4q"
Expressing this in logarithmic form:

logq P)=r
The base is q, the result is p, and the exponent is r.
i) (32)F = >
To express this in logarithmic form:

g2z (3) =~
0832 5) = 7%

' ) 4
Here, the base is 32, the result is = and the exponeént is — %
2. Express_ea'ch of the following in exponential form:
@ ‘Qlog. 125=3 Gi) log, 16=4
(iii)  logy 1;0 (iv) log, 5=1
¢ o= ) o=log,3
wiiy 5=log, 100000 (viii) log, TIE e

Solution: To convert the given logarithmic expressions into
exponential form, we use the basic rule of logarithms:
log,(a) = ¢ canberewrittenas b° =a
Let's solve each part separately:
(i) logs(125) =3
We can express this in exponential form as:
| 5% = 128
This means 5 raised to the power of 3 equals 125.
(ii). log,(16) =4
In exponential form, this is:
2*=16
This means 2 raised to the power of 4 equals 16.
(i) logy3(1) =0
We express this as:
23% =1
Any number raised to the power of 0 equals 1.
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(iv) logs(5)=1
This can be expressed as:
§*=5

This means 5 raised to the power of 1 equals 5.

1
w logz(3)=-3
In exponential form:

2 3=_
8

This means 2 raised to the power of -3 equals P

1
(vi); = logy(3)
We express this in exponential form as:

1
92 =3
s ; 1

This means 9 raised to the power of = (the square root of 9)
equals 3.
(vii) 5 =1o0g,0(100000)
In expcnential form:

. 10°* = 100000
Tk.s m2ans 10 raised to the power of 5 equals 100000.

(viii) lbg4 (ﬁ = —2

We express this as:

42 =

16
1

| —

This means 4 raised to the power of -2 equals 16

3. Find the value of x in each of the following:
(1) log 64=3 (i) log,1=x

i) log, 8= ) log, x=-3
® logx=2 @) log1024=x
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Solutions: We will solve each Iogarithmic equation separately
and find the value of x.

(i)  log.(64)=3 i
The equation log,(64) = 3 can be rewritten in exponential form

as:

_ x3'= 64
Now, to find x, we take the cube root of both sides:
_ x=V64=4
Thus, the value of x is: -
x=4

(iii) logs(1) =x _
We know that any logarithm of 1 is equal to 0, because:
log,(1) =0 forany base b
Thus:
x=0
So the value of x is:

2= 0

(i) log,(8)=1 :

This equation can be rewritten in exponential form as:
x'=8

Thus, x = 8,

So the value of x is:

xX=8

(iv) log;o(x) = -3
Rewriting the equation in exponential form:

103 =x
‘This gives: X= AW
10' 1000
x = 0.001
So the value of x is:
|x = 0.001]
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v)  logy(x) =3
~ Rewriting this in exponential form:
3
x = 42
3 »
We can simplify 42 as follows:
‘ x=4—%=(22)§=23=8
Thus:

So the value of x is:

(vi) log;(1024) = x

Rewriting this in exponential form 4 1024
We get 2*=1024 2 512
2% = 2!0 2 256

Thus: 2 128
Sox =10 2 9%

So th ] T X 2 32
O the value oI x 1S: 2 16
x = 10| 2 8

2 4

2 2

I
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