=1+4
Exercise 2.4 =5
1. Without using a calculator, evaluate the | (vi)logz 12 +log30.25
following: log; 12 +log3 0.25
(i) log, 18 —log, 9 = log5(12 x 0.25)
log, 18 —log, 9 _ ( ﬁ)
18 logs (12 X 100
= log; 9 = logs 3
=log, 2 =1
=1 “logga=1 2. Write the following as a single logarithm:
(ii) log, 64 — log, 2 (i) %log 25 — 2log 3
log, 64 — log, 2 1
= log, 64 X 2 510g25—210g3
— 1
= log, 138 = log(5%)z — log 32
= log, 2
= log5 — log9
= 7log, 2 5
=7(1) vlogpaa=1 = log—
9
=7
1
(ii) log 9 — log -
(iii) ; log; 8 — log 18 8 83
1 log9 — log =
§10g3 8 —log; 18 | 9
1 = log—
:§10g323_10g32‘32 g1/3
3 9.x 3
=§Jog3 2 —Tlogs 2 + log; 37] =log 1
= logs7Z — logsZ — 2log; 3 = log27
= —2logs3 B (i) logs b? - log,, 5°
=-2(D “logga =1 logs b? -log, 5°
=2 = 2logs b - 3log, 5
(iv) 2log 2 + log 25 = 6logs b -log, 5
logh log5 log, x
2log?2 +log 25 -6 0gb log + log, x = 8a
= 2log 2 + log 52 log5 loga log, b
= 2log2 + 2log5 :6108b
= 2[log 2 + log 5] loga
=2log2 x5 log, x
= 2log10 08a log, b O8p X
~ ;(li)glo 10 (iv) 2logs x + logs y
—9 2log; x +logs y
= log; x? +logz y
(v) ;logs 64 + 2logs 25 = logz x%y
110g464+210g5 2t (v)4logs x —logs y +logs z
31 4logs x —logs y + logs z
= §log4 43 + 2logs 52 = logs x* —logs y + logs z
x*z
3 = -
=§log44+2x210g55 logs y
= log, 4 +4logs 5 (vij2lna+3Inb—4Inc
=1+4(1 2lna+3Inb—4Inc
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=Ilna’?+Inb3—1Inc*
a’b3

ct

=In

3. Expand the following using laws of logarithms:

oros (1)
o8 5)

=log11 —log5
(i) logs V8a®
a’b
In—
c

=Ilna’?+Inb—Inc
=2lna+Inb—-Inc

weox 1 @%D
(iii) lnT
a’b
In—
c

=Ilna’?+Inb—Inc
=2lna+Inb—Inc

1

(iv) log (2)°

=5z ()]

1
= a[logx + logy — log z]

(v) In V163
In 3\/ 16x3
1
= In(16x3)3

= —[In 2%x3]

[In 2% 4+ In x3]

[4In2 + 3Inx]

W W RPW|RrW| -

==1 2+31
==In zInx

—41 2+1
—51’1 nx

(vi) log; (%)5
oe: (<)

1—a
=510g2< 5 )

= 5[log,(1 — a) — log, b]

5
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4. Find the value of x in the following equations:
(i)log2 +logx =1
log2 +logx =1

log2x =1
logip2x =1
10! = 2x

10
7—36'
5=x
x=25

(ii) log, x + log, 8 = 5
log, x +log, 8 =5

log, 8x =5
2° = 8x
32 =8x
32
E—x
4 =x
xX=4

(i) (81)* = (243)**2
(81)* = (243)**2
(34)x — (35)x+2
34x — 35x+10

= 4x =5x + 10

4x —-5x =10
—x =10
x=-10

(iv) (%)x_6 _ 27
xX—6

@) =7
27 a
(2771H)*6 =27
27—x+6=271
= —-x+6=1
—x=1-6
—x =—=5
x=25

(v) log(5x —10) = 2

log(5x —10) =2
log,o(5x — 10) = 2

102 = 5x — 10
100 =5x —10
100 + 10 = 5x
110 = 5x
110
?—x
22 =x
x =22
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(vi)log,(x + 1) — log,(x —4) = 2
log,(x + 1) —log,(x —4) =2

x+1
logz( )=2

x—4
x+1
22 =
x—4
X+ 1
x—4
5. Find the values of the following with the help of logarithm table:
(i) 3.68x4.21
5234
Let
_ 3.68x4.21
~ 5234
l . (3.68 X 4.21)
08% =198\ " 5234

logx = log3.68 + log4.21 — log 5.234
logx = 0.5658 + 0.6243 — (0.7188

logx = 0.4713
Antilog(log x) = Antilog(0.4713)
x = 2.960

(ii)4.67 x 2.11 x 2.397
Let

x=4.67 x 2.11 x 2.397
logx = log(4.67 x 2.11 x.2.397)
logx = log 4.67 +log2.11 +log 2.397
logx = 0.6693 + 0.3243 + 0.3797

logx = 1.3733
Antilog(log x) = Antilog(1.3733)
x=23.62
..oy (20.46)%%(2.4122)
(i) 754.3
Let
(20.46)? x (2.4122)
B 754.3
(20.46)? x (2.4122)

logx = log TTi3

log x = 10g(20.46)? + log 2.4122 — log 754.3

logx = 21og20.46 + log 2.4122 — log 754.3

logx = 2(1.3109) + 0.3824 — 2.8775

logx = 2.6218 + 0.3824 — 2.8775

logx = 0.1267

Antilog(log x) = Antilog(0.1267)
x=1.338
(iv) 3/9364x21.64
3.21

Let

_ V9.364 x 21.64
- 3.21
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4(x—4)=x+1
4x —16 =x+1
4x —x =1+ 16

3x =17
17
X=3
*=93
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19.364 x 21.64
logx = log 391

log x = log 19.364 + log 21.64 —log 3.21
logx = log(9.364)1/3 +log 21.64 —log 3.21

1
logx = §log 9.364 + log21.64 — log 3.21

1
logx = 5(0.9715) + 1.335 — 0.5065

logx = 0.3238 + 1.335 — 0.5065
logx = 1.1523

Antilog(log x) = Antilog(1.1523)

x=14.20

6. The formula to measure the magnitude of earthquakes is given by M = log ( ) If amplitude (A4) is

10, 000 and reference amplitude (A4.) is 10, what is the magnitude of the earthquake?

Since

A
M = logs (z)

Put A = 10000 and 4. = 10

10000
M= 1og10( 10 )
M = log,,(1000)
M =log,, 103
M = 3log;, 10
M.=3(1)
M=3

7. Abdullah invested Rs. 100,000 in a saving scheme and gains interest at the rate of 5% per annum so that
the total value of this investment after t years is Rs y. This is modelled by an equation
y =1,00,000(1.05)%, t > 0. Find after how many years the investment will be doubled?

Since

Initial investment amount = 100000 Rs.
Double the investment = y = 200000 Rs
Time=t="7

y = 100000(1.05)*
200000 = 100000(1.05)"

200000 (105)"
100000
2 = (1.05)t

log2 = log(1.05)¢
log2 = tlog 1.05
log2
log1.05
0.3010
0.0212
142 =t
t=14.2 years
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8. Huria is hiking up a mountain where the temperature (T) decreases by 3% (or a factor of 0.97) for
every 100 meters gained in altitude. The initial temperature (T;) at sea level is 20°C. Using the formula

T=T;x0. 97h/100, calculate the temperature at an altitude (h) of 500 meters.
Initial Temperature = T; = 20°C
Altitude = h = 500m

Final Temperature = T = ?
Since
T =T, x 0.97"100
PutT; = 20and h = 500
T =20 % 0.97° 100
T =20x0.97°
log T = log[20 x 0.97°]
log T =1log20 + log 0.97°
logT =log 20 + 510g 0.97
logT = 1.3010 + 5(—0.0132)
logT = 1.3010 — 0.066
logT = 1.235
Antilog(logT) = Antilog1.235
T =17.18°C
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