@ Exercise 2.4 Q

A Without using calculator, evaluate the following:
() log, 18 —log, 9 (i) log, 64 +log, 2

(iii) %l'og,B-—log_,, 18  (iv) 2log 2+log 25

1
V) 510g4 64 + 2logs 25 (vi) log,12+log,0.25

Solution: Let's solve each equauon step by step with a little
more detail:
(i) logx = 0.0065
The equation logx = 0.0065 is in base 10. To find x, we use the
property of logarithms: :
logx ='0.0065 = x = 1090065
Now, calculate 1099965 ysing a calculator:

x =~ 1.0153
Thus, the value of x is:

x ~[1.0153

@ii) logx =1.192
Again, using the property of logarithms: |
logx =1.192 = x = 101192
Now, calculate 10192
_ x =~ 15.559
Thus, the value of x is:
x ~.115.559
Gii) logx = —3.434
For this equation, we have:
logx = -3434 = x = 1073434
Now, calculate 10~3:434.
x ~ 0.000369
Thus, the value of x is:

x =~ |0.000369
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(iv) logx = —1.5726
For this equation:
| logx = —1.5726 = - x = 10~1:5726
Now, calculate 10715726,
x =~ 0.0267
Thus, the value of x is:

x = |(0.0267
(v) logx = 4.3561
For this equation:
logx = 4.3561 = x = 10%3561
Now, calculate 1043561:
x =~ 22684.3

Thus, the value of x is: |

x ~|22684.3
(vi) logx =-2.0184
* For this equation:
logx = —2.0184 = x =10720184
0-2.0134’:

x ~ 0.000095

Thus, the value of x is: '

x = |0.000095

Now, calculate 1

2, Write the following as a single logarithm.
(i) %log 23+ 21og 3 | (i) log 9 - log -;-’
(iii)  log,b’.log, 5’ Gv) 2log,x+log;y

(v) 4log x—log, y+log; z
(viij 2Ina+3Inb-4Inc

Solution: Let's simplify each of the logarithmic expressions
step-by-step using logarithmic properties.
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(i) —logZS + 2log3
Use the logarnthmw property alogb logh?:
e For 3 log25, we have:

4
ElogZS = log25'/2 = log5

e For 2log3, we have:
. 2log3 = log3? = log9
Now, combine the two terms using the property log,a +
logbc = logy(a - c): _
log5 + log9 = log(5 - 9) = log45
Thus, the single logarithm is:

log45

i) log9—log;
Use the logarithmic property log,a — log,c = log,, %z

1 9
log9 — log = log| 1 | = log(9 - 3) = log27
3
Thus, the single logarithm is:

log27

(iii) logsh? + log,53
Step-by-Step Solution:
For logsb?®:
Using the property alog,x = log,(x%), we have:

logsb? = logs(b?) = 2logsh
For log,53:
Similarly, using (h¢ same property:.

log,53 = log,(5%) = 3log,5
Now, combine the two terms:
Using the property logya + logy,c = log,(a - ¢), we now
combine the two expressions:
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logsh? + log,53 = logsh? + log,5°
Thus, the single logarithm is:
logsb? + log, 53
(v)  4logsx —logsy + logsz
Use the property alog,c = log,c? for the first term:

| 4logsx = loggx*

Now, combine the terms using log,a — log,c = log, % and
logpa + log,c = logy(a - c):

x*.z
log5x4 = logsy + logsz = logs ( )

h
Thus, the single logarithm is:

: (x‘z)
0 ——
gs y

(vi) 2Ina + 3Inb — 4Inc
Use the property alnb = Inb? for each term:

‘  2lna =Ina?, 3Inb =Inb3 —4Inc =Inc™*
Now, combine the terms using Ina + Inb + Inc = In(a - b - ¢)

and Ina — Inb = In<: ’

b
2b3
Ina® + Inb3 — Inc* = In (a - )
c
Thus, the single logarithm is:
a’b?
e
3. Expand the following using laws of logarithms:
11 '
(i) log (?] (i) log,V8a®
Zb _l
9
(iti) In [i—J (iv) log( ﬁ’i]
| C .
5
(V) ln : 16x3 (Vi) logz (1_;_9:)
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Solutions: We will expand:ﬁch logarithmic expression using
logarithmic properties such as:

1. log-‘;’i = loga — logb

2. log(ab) = loga + logb

3. loga™ = nloga

@ log(F

Using the property log% = loga — logb, expand:

11 .
log (?) =logll — log5

Final result:

- /11
log (—5-) = logl1 — log5

i) logsV8as
First, rewrite V8a® as (8a%)/2.
Using the property loga™ = nloga, expand:

1
logsv/8aé = 51085 (8a®)

Next, use log(ab) = loga + logb:
logs(8a®) =logs8 + logsa®
Now expand logsa® using loga™ = nloga:
logsa® = 6logsa

Substitute back:

1 i !

51085 (8a®) = 5 (logs8 + 6logsa)
Distribute %:

1
> logs8 + 3logsa

Final result:

| 1
logey/8ab = ilog58 + 310g5_a
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Gi) I (22)

c
. a .
Using In o Ina — Inb, rewrite:

In (?) = In(a?b) — Inc

Now use In(ab) = Ina + Inb:
In(a?b) = Ina? + Inb
Expand Ina? using Ina" = nlna:
Ina? = 2Ina
Substitute back:

a’b
In .5 = 2lna + Inb — Inc

Final re_sult:

a‘b
In - = 2lna + Inb — Inc

o\ 1/9
(iv) log (}Z

Using loga™ = nloga, expand:
1/9

- log (?) = %log (_le

Using l'ogg = loga — logb, rewrite:

log (%) = log(xy) — logz

Using log(ab) = loga + logb, expand log(xy):
- log(xy) = logx + logy
Substitute back:
log (J—CZ) = logx + logy — logz
z
Now distribute %:
%(Iogx + logy — logz) = -;-logx + al-logy.— %logz
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Fimal resali:

w 1 1 1
-=(2) O bl el i

) V16
Rewrite V16x3 as (16x3)Y3,

Usmg Ina™ = nina, expand: |
Iny/16x® = -;-In(lﬁz")

Using In(ab) = Ina + Inb, expand In(16x>):

- Im(16x®) = In16 + Inx>
Expand Inx? using Ina™ = nina:

Inx® = 3inx

Substitute back-

Inv16x3 = -;-(InIG + 3lnx)

1
§h16 + Imx

Fimal result:

lln’,hep’- =%In16+ mﬂl

\) logz(l';_-"-s A
Using loga™ = nloga., expand:
1—a\” -
e (75-) =S (5
Using log - = loga — logh, expand:
log: (—5—) =logz(1 — a) — log:
Subsitute back:
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srogz( ) 5(1082(1 a) — logzb)
Distﬁbl.l‘les o -:. _'. ' DO

[ feped 5 aa
Final result: Ex Lyl

1 —ar\S g ST Y Cr T
logz( - ) = Slogz(1 —a) — §logzé] i

4. Find the valueot' x in the following equations:
®  log2tlogxs=1 =~ (@)  log,x+log,8=5

s 2 —:i".'-'\'ll 5‘_6_
G @ =@y 27) =27

v) log(5x—l10)y=2 =

o) log, (x+1)-log, (x-4)=2
Solution: We will solve cach eqaation step by step:
(H logZ+logx=1
Using the property loga + logh = log(a - b), rewrite:

logZ+logx—log(Zx)
Now the equation becomes:
log(2x) = 1
Rewntemexponcnbal formm | 2——
lgg_a =b>a= ) A
2x = 10t
Simplify:
2x=10 = Iﬁlq'
4 Z
Solation: — . =
X=5

(@) log,x+log,8=5 |

Step 1: Apply the property log, +log,, = log(a - b)

We combine the two logarithms using the property:
log,x + log,8 = log,(x - 8)
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TR e L R i o % o paners
og2(Bx) =5 VS= (i
Step 2: Rewrite in exponential form .
Now, wemtcﬂielomthmlcwmmmexpmenudfm |
Since log,a = c is equivalent to a = b%; we rewrite:
fx =2
Step 3: Smplify the exponential expression
We know that 2° = 32, solheeqnauonbecqnea,B s oily il
8x =32 .
Step 4: Solve for x a0 25 St sistn?
To solve for x, divide both sides'by 8;¢
32 Traraie

Final Amwcr :
Thus, the value of x is: B
x_; 4

(iii) 81 =243**2 _
Rewrite 81 and 243 aspowersof 3: =~ = (U1 —i.c)gol
81 = 34 243 _iigs 81} XS 1]
Substitute: = V1 e
g @ = @2
Simplify the exponents: :
Okl J* — 35(x+2)
Equating the cxponents ts-
4x = 5(x+2) foiieios
Expand: l_h - _
i 5.I+10 N~ (1 +x)cg0!

Solution
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. 1\X—6
™ () =27
Rewrite 27 and%as powers of 3:

1
>7 34, 27=3

Substitute:

(3—3)::—-6 — 33
Simplify the exponents:

3-3(x—6) — 33
Equate the exponents:

—-3(x—6)=3
Simplify:

Solve for x:
—3x=3-18 = —-3x=-158 > x=5

—3x+18=3

Solution:

x=5

(v) log(5x—10) =2
Rewrite in exponential form:

5x — 10 = 10?
Simplify: )
5x—10=100
Solve for x:

5x=100+10= 5x=1 10 > x--]_;_o_zz

Solution:

xX= 22
i) logz(x+1)—log(x—4)=2
Using the property loga — logh = log » rewrite:

x+1

. Rewrite in exponential form:
x+1

x—4
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-Simplify:
; x+1 o
x—4
Multiply through by x — 4 (assuming x > 4 to keep the
logarithm defined):

x+1=4(x—4)

Expand: .
x+1=4x—16
Simplify:
1+16=4x—x=>17-3x = FE
Solution:
ks 17
g

5. Find the values of the following with the help of
logarithm table: ‘
3.68 x 421

@) : (i) 4.67 x2.11 x2.397
_ (2046)*x(2.4122) . #9364 x 21.64
543 3.21

Solution: We will solve each part step by step using logarithm
tables. The procedure involves converting the numbers into their
logarithmic form, performing the operations, and then converting
back using the antilogarithm.
® 3.6:;;11 _
STEP 1: FIND THE LOGARITHMS
- ® Logarithm of 3.68: log(3.68) ~ 0.5658
e Logarithm of 4.21: log(4.21) = 0.6243
e Logarithm of 5.234: log(5.234) ~ 0.7188
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STEP 2: PERFORM THE CALCULATION IN

LOGARITHMIC FORM
3.68 X 421
log 5 23 7 : ) = log(3.68) + log(4.21) — log(5.234)
Substitute values: | ;
(3'68 % 421) — 05658 + 0.6243 — 0.7188 = 0.4713
s ) REcEh = A T > RaTh

STEP 3: FIND THE ANTILOGARITHM
Antilog(0.4713) ~ 296
Solution: ;

2.96

() 4.67x2.11x2397
STEP 1: FIND THE LOGARITHMS

e Logarithm of 4.67- log(4.67) =~ 0.6693
e Logarithm of 2.11::log(2:11) =~ 0.3243
o Logarithm of 2.397: log(2.397) ~ 0.3797

STEP 2: PERFORM THE CALCULATIONIN
LOGARI'I‘HM[C FORM
~ log(4.67 x 2.11 x 2.397)
= log(4.67) + log(2.11) + log(2.397).
Substitute values:
log(4.67 x'2.11 % 2:397) = 0.6693 + 0.3243 + 0.3797
- = 13733
STEP 3:; FIND THE ANTILOGARITHM
Antilog(1.3733) = 23.62

2l g

Solution:

23.62

(20.46)%2x2.4122

7543
STEP 1: FIND THE LOGARITHMS

e Logarithm of 20.46: log(20.46) =~ 1.3109
e Logarithm of 2.4122: log(2:4122) ~ 0.3824
e Logarithm of 754.3: log(754.3) ~ 2.8775

(i)
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STEP 2: PERFORM THE CALCULATION IN e
LOGARITHMIC FORM B
(20.46)2 X 14122
log .
. '-75_43 1 B :
= Zlog(ZO 46) + log(2.4122) — log(754.3)
Substitute values:

(0AG) = 2RIZZN 2(1:30) + 0.3824 — 2.8775
- 7543 Fiteen ez y
(20A6)2x2.4122 e e R
. | 0.3824 — 2877
| 1 ( o3 = 26218 + 0.3824 . 8775
isdW G - —-0.1267 D4 rii s 00 L =t

STEP3 FINDTHEANT[LOGARI'I‘[-M PHMDET 201 2
Antilog(0. 1267) 1.339 Ko

Solution: | A

1.339

3/036ax2164
321
STEP 1: FIND THE LOGARITHMS

e Logarithm of 9.364: log(9.364) =~ 0.9715

o Logarithm of 21.64: log(21.64) ~ 13353

e Logarithm of 3.21- log(3.21) = 0.5065
STEP 2: CALCULATE THE CUBE ROOT USING
LOGARITHMS
The cube root is equivalent to raising 9.364 to the power ;, A

1 1
log(V9.364) = 310g(9364) = 3(0.9715) ~ 03238

Step 3: Perform the calculation in logarithmic form

/79364 x 21. 64)
log \ =

= log(V/9364) + log(21.64) — log(3.21)
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Sulbsttutie walnes:
Y9364 % 21.
log 321 ‘
STEP 4 FIND THE ANTILOGARITHM
Antilog(1.1526) = 14.2

(2
)=0.3238+1.3353—0.5065=L1526

Selutem:
(14.21|
6. The formula for measure the magnitude of

carthquakes is given by &Iﬁ%m{‘%). If amplitade

(A)kloﬁnﬂrduma-ph&mﬂ)is 10 What

is the magnitnde of the carthquake?
Solution: Wemgumﬂnﬁmmuhﬁ:nhcmmof

cantihquakes:
M= logm(%)

Given:
o A=10000

e A,=10
sttt the valnes mto the fommmula:

M = logua (g

Simpliifyy the fracts
' M = hgm(hm)

The logamithm of 1,000 with base 10 is-
hﬂnm(lam)=3

Fimal Amswers '

The magmnitude of the canthquake is:

M=3]
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7. Abduliah imvested Rs. 100,000 in a saving scheme and
gaims imferest at the rate of 5% per annum so that the
total value of this investment after f years is Rs y. This
is modelied by an equation y = 100,000 (1.05)' , 7> 0.
Find afier how many years the mvestmemt will be

Solntion: We are tasked with detenmining after how many years

the mvestment will double its mitzal value.

Step 1: Defime the cquation

The mitzal mvestment is 100,000. To double the mvestment:

y'=2x100;ooo=zoo.ooo
200,000 = 100,000(1.05)"
qu.s-pil‘ytbceqnln-

Divide both sides by 100,000:

2 = (1L05)"

Step 3: Selve for I using logarithms

Take the common logarithm log of both sides:

o Logz = 10g (1.05)'

Usimg the logarithmic property loga t= t loga

Log>—1 log 1.05 t = 282

log1.05
03010
00212
= 14.198 years
=14.2 years
Solve for &:
(2
"~ n(1.05)
Step 4: Calculate values :
= 142
Fmal Amswer:

The mmvestment will double in approximately 14.2 years.
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8 'Huriais lilmlg np a moutam wllere the temperatllre
' (T) decreases by 3% (or a factor of0.97) for every 100 metres
gnmedmalu!ude.“chiﬁaltgmpgntum(T)atmlevdn
20°C. Using the formula T'= T; % 0.97) —:;6 calculate the
temperature at an altitade (%) of 500 metres.
Solution: I.a"s solve the problem step by step using the given
formula.
Problem: . ;. ik
'Dac temperature at sea level (7;).is 20°C, and the temperature
decreases by 3% for every 100 metres gained in altitude. The
formula for the temperature at any altitudc his:

T=T;X 0.97K

choodtomlmlatcthewmpaanntatanalumdeofSMmetms
(h = 500).

Step 1: Apply the formula

Substitute the known values into the formula:

S00
T = 20 X 0.97100

Si-mplify the exponent:
. T =20 x 0.97°
Step 2: Calculate 0.97°
We calculate 0.97°:
0.97° = 0.8587

Stcp 3: Multiply by the initial temperature
Now, multiply the result by the initial temperature:
T = 20 x 0.8587

T=17174°C
' Final Answer:
Thetanpa'annealanalnmdeofSOOmdmsmappmxmalcly‘
1L17%C
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