CLASS 9 + CHAPTER 2 + EXERCISE 2.4

Super Easy

Very short lines. Very small steps.

Read slow. Take your time. You can do this.

How to read this book \—

Read one box.

Stop.

Look at the example.

Say the steps out loud.

|\

Then read the next box.

In thic book you will learn

o MOuestion | to Ouestion & - laws. step by step
X X 7 ’ Y ¥

o Question S - lag table. Characteristic and Mantissa

o Questions 6, 7 and 8 - real-life sums
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Every sum in this exercise uses these 4 laws. Learn them first.

Law | - Times becomes Plus

log (a x b) = log a + log b

Two logs with + can join into one log.

N

One log of a times can split into two logs.

Law 2 - Divide becomes Minus

log (a/ b) = log a - log b

R

Top number first. Bottom number second.
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The 4 Laws - part 2

Law 3 - Power comes in front

log a" = n x log a

The small power jumps down in front.

Law 4 - Change the base

logy, x = log x/ log b

We need this only in Question 2 (i) and Gv).

2 golden facts - use them again and again

log, a =1 (same number, same base = 1)

log, | = 0 (log of | is always 0)
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(i) log, 18 - log, 7

/ \ pd )o 1. 1D ~ N
w Spiit 18, 18 = £ X T,

@ logy (2 x9) —logy @ = logy 2 + logy 9 — log, 9 (Law 1)

@ log> 9 and — log, 9 cut each other. Only log, 2 is left.

E— | )
— : )-logs 2 ="1Csame number, same base)

Answer: |

——

(i log 64 + log., 2
VA4 ’ yA

Y/ wd (A%

®6Qisapower0f2. 2x2x2x2x2x2=64 So64 =25

m log, 26 +log, 2 = 6 log, 2 + log, 2 (Law 3)
N

P

r )
L

\
[v 8

PN 92 <h L )
gy ¢ =150 6(l/+

(3}
N

Answer: 7

\iii). %) /oa; ) /ogg 18

L4 v

@2:25. And 18 =2x32 (2x4=13).

m % logs 23 — log; (2 x 3%)

.
. . .

@ Second part splits (Law 1): logz 2 + 2 log3 3.

m So: log3 2 — logz 2 — 2 logs 3. The logz 2 parts cut.
N

6 ) Left: =2 log-3 ==2(])
terti—2-1093> 2
Answer: -2
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| 6’!!8?‘6;09 1 - more Sums

(v). 2log 2 + log 25

No base is written. That means base 0.

U Power goes back up (Law 3 backwards): 2 log 2 = log = log 4.

O Now: log G + log 2S. Plus joins into one log (Law 1).

(2) log (4 x 25) = log 100.

\./

/\ [ WaVWal Il\? P ] ll\) Lo ] [ Wa) ’\,l‘

wIU—IU.QOIogIU —él()glu—ék/.
Answer: 2

() 4 loa, 64 + 2 logc 25
7 Jq v

(DN64=4 (4xaxa). 25=5
m Y logy 43 + 2 logs S?
) —

@Iogqé=lana’1095$=l.50 I +4() =1+ 4.

—+— Answer: §

(vi)- logs 12+ log3 0.25

(1) 12=3x4._And 025 = 115,

m loo-_3 + 100- 4 + loo- (1/4) (Law ) and Law 2)
J o J o Jo N7 S

DIO]

U logs (174) = log3 T = logs 4.
O logs G and — log3 4 cut. Left: log3 3 + log3 | = | + 0.

S

Answer: |
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(i). V6 log 25 + 2 log 3

] . 1/2 . 2

VanN 11D "
w 25" means root of 25 = S. 3¢ = 9,

@ log S + log 9. Plus joins (Law 1): log (S x 9).

~ Answer: log 4§

(). log 9 - log V3

m Minus means divide (Law 2 backwards): log ( 9 = 5 ).

( 2 ) Divide by a fraction: turn_it and times. 9 x 3 = 27.
V J

Answer: log 27

o8 2 3 . ° .

@ Powers come in front (Law 3): 2 logs b x 3 log, S.

@ Change the bases (Law 4): logs b = log b / log S. log, S = log S / log a.

(3)-2.%-3.x lg b og ) og-5-1log- . The log-S parts cut

@ Left: 6 x Clog b /Tog a) = 6 log, b (Law 4 backwards).

—— Answer: 6 log, b
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| 6’!!8?‘6;09 2 — more Sums

(v): Zlogs x + logs y

2

m 2 o0oes up_as.a power: log- x% + loo-u
u J r r J S5 JS5 J

o\ P S—
w Plus Joms nto one /09 C(Law 1): the numbers times togetloer‘

——————— Answer: logz X%y

/) P ) ) Y}
(v/)- 7 1095 X - I055y + 1095 2

(1) 4 goes up: loge x¥ = logs y + log¢ 2.

 Answer: logs (x92 1y )

N L?‘AL ahn
‘(Vl)—z—/h—ﬁo T o iMNnuo T C

In is just a log with a special base. Same laws!

Numbers 90 up: In a2 +nb> —In 4

) 7 ) 2 A ) Ll
2 ) Plus parts on top: a“ b”. Minus part at bottom: c”.

C

— Answer:In (2?3 ) %)

i Easy rule: Plus = top. Minus = bottom. —
1

o .
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@ Root sign means power %. 8 = 2>, So: logs (2% a°)'"°,

@ Times the powers by Y%5: 3 x Vo = 3/2. 6 x ) = 3.

@ Powers come in front (Law 3).

—— Answer: 3/2 logg 2 + 3 logg a

Gi). (a6 /¢)

Top part: a°b is a times, so it splits with plus. Bottom ¢ goes with minus.

2 - ’ln ‘n 'lll
v wr o T

~
LA ST

3
[\

500

Power 2 comes in front: 2 In a.

— Answer: 2Ina+Inb-Inc
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62“9;..&;” 3 - more Suins

(v)- log (xy/2)""

@ Power 1/9 comes in front first (Law 3): 1/9 log ( xy / 2 ).

1y . 0y LY . .
. . .

 Answer: 13 (log x + log y — log 2 )

.4,. ! 5(?153’ 6: ég;-nf_’ T ————

@ Cube root means power ¥s. 16 = 29 (2x2x2x2). So: In (29 x3)'3]

m Times the powers by V3: G x V3 = §/3. 3 x V53 = |,
N

Answer: 9/3 In 2 + In x

A/

((1-a) /b )

Q-
P ARV V4 4

-~

)

(_l) Power S comes in front (Law 3): S log, ( (1 —a) / b ).

@ Divide becomes minus (Law 2): top (I — a) first, bottom b second.

 Answen: S [logy (1 —a) — logy, b ]

Careful: (| — a) stays together in one bracket. Do not split it.
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The key move

If logy, (thing) = n, then the thing = b".

Say it like this: "The base jumps up."

—T
(i). log 2 + log x = 1

N N
-1 . =
0 0

77\ )
LZ) Base is 10. It jumps up: 10" = 2x. So 10 = 2x.

@ Divide both sides by 2: x = 10 / 2.

D

Answer: x = §

(i) log, x + log, &=5

(1) Join into one log (Law 1): log, 8x = S,
\ = e

P alS - aS 2 aa
@‘Base 2 jumps up: 2> = 8x. 2> = 32,50 32
3)x=32/38.

"
g\js

©

—— Answer: x = 4

(i) (87) = (243

m Make both sides powers of 3: 8| = 39, 243 = 3%,

N

@ (3% = (35)¥+2_gjyes 3% = 35K+,

77\

LB) Bases are the same, so powers are equal: Gx = Sx + 10.
49) 4x — Sx = 10, so —x = 10.

- Awnswer: x = =10
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6?“9?‘6;” Y - more Sums

Gv). (1/272 )<° = 27

(1) 1/27 is 27 with power —1. So: (2771)*6 = 27
N\

N\, p ) = w+6 ) )
w Lert side becomes 2/ ' ~. bases are tne same, so powers are egual.

@—x+6=l.50—x=l—6=—5.

— Answer:x =S

/) ] /[~ P | .
(v)- log (5x =10} =2

(1) Base is 10. It jumps up: 10% = Sx — 10. So 100 = Sx — 10.

(2)) Move the 10: 100 + 10 = Sx. So 110 = Sx.
\_/

/
3 )x=H07/S

~ Answer: x = 22

(vil). /"92 (x + ’IJ) - /092 (x — ‘/J) =2

@ Minus becomes one log of a divide (Law 2): log, ( (x+1) / (x=4) ) = 2.

m Base 2 jumps up: (x+1) | (x=4) = 2% = 4,

@ Bring x parts together: Gx — x =1 + 16. So 3x = 17.

— _Answer: x = 17/3 = §24
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Question 5 - Uce the log fable

Same 4 steps, every time

° Call the answer x.

e Take log of both sides. Use the laws.

e Put the table values in. Add and subtract.
o Take Antilog. That gives x.

In the table, the whole-number part is the Characteristic. The decimal part is the Mantissa. Example: log
3.68 = 0.5658, so Characteristic = 0, Mantissa = 0.5653.

G). (3.68x4.21)/5234

@ Let x = (3.68 x 4.21) ] 5.234. Take log of both sides.

@ log x = log 3.68 + log Q.ZI_—— log _SiBQ_ gtimes = plus, divide = ;:ni;?us) B
(3) Table values: = 0.565% + 06243 = 0.7188 = 04713

@ Antilog of 097137 Characteristic = 0, Mantissa = 0.9713.

Answer: x = 2.960!

(i) 4.62x 2.11x 2392

@ Let x = 4.67 x 2,11 x 2.397. Take log of both sides.

@ log x = log 4.67 +709 2.1 + log 2.397 (all times, so all plus)
@ Table values: = 0.6693 + 0.3243 + 0.3797 = 13733,

@ Antilog-of 1.3733:—Characteristic =1, Mantissa=03733

Answer: x = 23.61949

Math 9 — Logarithms — Exercise 2.4 Page 12

alifreeassets.com—|—ALLtFREEASSETS



| 6’!!95"&'.09 5 = more Sums

Gii). ((20.96)% x 2.4122 ) / 754.3

@ Let x = that whole thing. Take log of both sides.

@ Table values: = 2(1.3109) + 0.3824 — 2.877S.

(%) 201.3109) = 2.6218. So log x = 2.62I8 + 0.3824 — 2.8775 = 0.1267.
N

- : - 2
’ . L ArY

Answer: x = 1.3338

Gv). (3/9.364 x 21.6% )/ 3.21

77\
LZ) log x = Y5 log 9.364 + log 21.64 — log 3.2I.

(3) Table values: = v:(0.971S) + 1.335 — 0.506S.
1

)

—————————————————————————————————————————————————————————————————

i 1
—————1 Remember: Antilog is the way back. Log takes a number in. Antilog brings the e

i I
—————+—1 number out. —

! !
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Question 6 - Earthquake

The size of an earthquake is M. The rule is:

/1/,:/0510 (A/Ao}

A—=-amplitude=-10,000—#, = reference-amplitude =-10-

@ Put_the numbers in: M = log,, ( 10000 /10 ).
@ 10000 7710 = 1000 So M = log,y 1000.

@ 1000 = 103. So M = 3 logy, 10 = 3()).

Answer: M = 3

Question 7 - Money doubles

Abdullah puts Rs. 1,00,000 in a scheme. 1t grows by $% every year.

y = 100000 (1.05)°

y = money after t years. Double money means y = 200000. Find t.

@ 200000 = 100000 (1.0S)%. Divide by 100000: 2 = (1.05)t.
@ Take log-of both-sides:log-2 =t xlog1.0S:

@ Table values: 0.3010 = ¢ x (0.0212).

@ t = 03000 / 0.0212 = 19.19... The book writes about 14.

Answer: t = 19 years
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Going up, the temperature falls by 3% for every 100 m. That is a factor of 0.97. At
sea level it is 20°C.
0
T = 7: x 0. 77A /10
Height h = $00 m. So h/100 = $.
()T = 20 x (0.92)%, Take log of both sides.
/ 7 7
N\
w log T"="log 20+ S log 0.97.
(3) Table values: = 1.3010 + $(-0.0132) = 1.3010 - 0.066 = 1.23S.
( \‘I/ ) Antilog of 1.23S: Characteristic = 1, Mantissa = 0.23S.
 Answen T =178 °C
—_I -----------------------------------------------------------------
1 Well done. You finished all 8 questions. Next page: every answer, for checking. :
1 !
) e J
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Question  Answers

Q!

Evaluate

Wi a7 oGi)-2 Gv)2 s )l

Q2 One () log 4S (i) log 27  Giii) 6 log, b (iv) logs x°y  (v) logs (x%2 / y)

log i) n (a%b> | %)

() log Il = log S (i) 3/2 logs 2 + 3 logs a  Giii) 2Ina+Inb-Inc

3
g ; Gv) 1/9Cog x + log y — log 2)  (v) 4/3In 2 +Inx (vi) Sllog,(1-a) —
xpan
s log, bl
=S| 7Y _C ) ¢, yAYIA 10 ) C 7)) -99 ) )7/ 2L
®4 Find x @) S—Cr) G —CQm)=10—0av) S )22 Q) 17/3 =523
QS Log . . .
tab] () 2.9601 (i) 23.6194 Qi) 1.3388  (iv) 14.2003 <
able
6, Q/
X6, 8% Q6: M =3 Q714 years Q3: 1713 °C
'3
v Times is plus. Divide is minus. Power comes in front.
v log, a =1 and log, | = 0.
v Plus on top, minus at bottom, when you make one log.
Math 9 — Logarithms — Exercise 2.9 Page 16




	LogarithmsSuper Easy
	In this book you will learn
	First: The 4 Laws
	The 4 Laws - part 2
	Question 1 - Find the value. No calculator.
	(i).  log2 18 − log2 9
	(ii).  log2 64 + log2 2
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