CLASS @ + CHAPTER 2 - REVIEW EXERCISE 2

Logarithms
Review - §'a,ber Easy

Very short lines. Very small steps.
This is the whole chapter, one more time, slowly.

You have done all of this before. You can do this.

How to read this book

Read owne box.

Stop.

Look at the example.
Say the steps out loud.
Then read the next box.

In thic book you will learn

Question—1—=MCQs, with-the reason—for-each-answer

Questions-2-to-S—scientific notation, logform, power-form
o Questions 6 to 8 - find x, one log, expand

e Questions 9 and 10 - log table and population
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First: Your Toolbox

Every guestion in this review uses these same small rules.

Scientific notation

Write the number as a x 10", where a is from | to 9.99...
Point moves right for small numbers: power is minus.

Point moves left for big numbers: power is plus.

Log form and power form are the same thing

/ogé/‘/-‘-‘,b > U’:/‘/

Say it: "The base jumps up."

The laws of logarithms
Times is plus: log (a x b) = log a + log b
Divide is minus: log (a / b) = log a — log b

Power comes in front: log a” = n x log a

log, a =1 and log, | = 0

_________________________________________________________________

And remember: log = Characteristic + Mantissa. The Characteristic is the whole-

number part. The Mantissa is the decimal part.

_________________________________________________________________
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1 enlifi on of 0.00039 i¢:

7N 3 71 NP/} 7 14) 71 ra—32
a/ 3.9 X100 b/ 5.9 X100 ¢/ 5.9 X100 a/ 5.9 X1V

@ Move the point 4 places right to get 3.9. Point moved right, so the power is minus.

—— Answer: (b) 3.4 x 109

[oos]) T/ »
(iii)-—The base of common fogarithm is:

G2 Wl S @e

@ Common log always means base 10. When no base is written, it is 10.

— Answer: (b) 10

(,I.Vj‘. /092 23 =

@W! w2 s @ 3

m Power comes in front: 3 x log, 2 = 3 x |,
\/ o

 Answen @) 3

(v). log 100 =

W2 W3 @Il O

@mn:m2 So log 102 = 2 x log 10 = 2 x |

Answer: (a) 2
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(vi). Iflog 2 = 0.3010, then log 200 ie:

(a) 13010 (b)) 0.6010 (c) 2.3010 (d) 2.6010

(1) 200 =2 x100. Solog 200 = log 2 + log 100 = 0.3010 + 2 = 2.3010.

~ Answer: (c) 2.3010

(vii). log (0) =

(a) Positive  (b) Negative (c) 2ero  (d) Undefined

— Answer: (d) Undefined — no power of 10 can make 0

occ) VaVaVal

/ / 40

(@2 W3 a @S

@ 10,000 = 107, Count the zeros: 4 zeros, power 4.

— Answer: (c) 4

fe) ) ¢ / > _
(1x). 1og o +ilog 5 =

(@) log 0 (b)log 2 (c) log (5/3)  (d) log IS

(T) Plus joins into one log, and the numbers times: log (S x 3).

———— Answer: (d) log IS

&) 3" =87in logarithmic form is:

(a) logz 4 =381 (b)logy, 3=281 (c)logs 8 =4 (d) logy 8l = 3

@ Base stays the base: 3. The power becomes the answer: 4.

~ Answen (c) logz 8] = 4

———————
h)

SN — —
| Al 10 answers: () ¢ (Gi) B Gi)B G D WA Gi)c Qi) D (i) |
i ]
_i ¢ (D> .
I
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The one job

Move the point so only one digit is in front of it.

Count how far you moved. That count is the power of 10.

—\

(i). 0.000567
m Move the point 4 places right: 0.000567 becomes S.67.
N

. . . Ky e )
) - I Y

Answer: $.67 x 109

X
"
e

(1)

@ Point moved left, so the power is plus 2.

—

7234

-

734 7is big. Move the point 2 places left: 734 becomes 7.34.

\

— Answer: 7.34 x 10%

it). 0.33 x 10°
( \I/ ) Careful: 0.33 is too small. It must be between | and 10.
@ Now: 3.3 x 10~ x 103 = 3.3 x 1037,

~ Answer: 3.3 x 10°

Page §
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Question 3 - Ordinary Notation

Question-2-in-reverse:-the-power-tells-how-far-to-move-the-point.

(). 2.6 x 10°
@ Power is +3. Move the point 3 places right: 2.6 becomes 2600.

Answer: 2600

Gi)— 8294 x 70~¢
@ Power is —4. Move the point 4 places left. Fill the gaps with zeros.

Answer: 0.0008794

Gir). 6 x 1076

Answer: 0.000006 — move the point 6 places left from 6

Question 4 - Logarithmic Form

The swap rule: in bP = N, the base stays the base of the log, and the power

becomes the answer of the log.

()35 =2187

Answer: logs 2187 = 7

Gi)a® =

Answer: log, ¢ = b

Gii)-—12% =194

Answer: log), 194 = 2
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~ Answer: 4 = 8

(ii). logy 229 = 3

@ Base 9 jumps up. The answer 3 becomes the power.

— Answen: ¥ = 724

vy}

Less]) ] PPN P
(#i)- log, 1024 =5

(1) Base 4 jumps up. The answer S becomes the power.
N

Answer: 4° = 1024

Quection 6 - Find x

(i)- loggx = 0.5
no S‘

k’/ BUbE QJ‘UV”P3 upe x =1

(’2\) Power 0.S means root. 97> = V4.

(3) V9 = 3, because 3 x 3 = 9.

Answer: x = 3
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| 6’!!95"6'.09 6 - more Sums

The key idea for both sums

Make both sides the same base.
Then the powers must be equal.

_—

Gi). (1/17)% = 27

@ (372)3x =33 Powers times together: =2 x 3x = —éx.

@ Now: 376 = 33, Bases are the same, so powers are equal: —6x = 3.

(9) x = 3/ (=6)_Cut it down: 3/6 = 1/2
A4

Answer: x = =2

). (1/32 )% = 64

A C4

)

(?) (Z'S)Zx = 26, Powers times together: =S x 2x = —10x.

(3) Now: 2710x = 26 Bases are the same, so powers are egual: —10x = 6.

4 v yay A o). ¢
X=6/1(10/Cut

Answer: x = -3/§

Careful: the minus sign stays with x. Both answers here are negative.
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(). 2 log x - 3 log yz
(1) -7 goes up: log %3 goes up: log (y>)3 = log 4
AR Py 9 p10§-LY~7 94~

77\ 2 <
G) Now: log x” — log y°. Minus means divide.

—— Answer: log (x” 1 ¢°)

29

Y = /] y7) )
(i) 31og 4 =1og 32

@ 3 goes up: log 4> — log 32. 4> = 64,

m log 64 — log 32. Minus means divide: log (64 / 32).

N

Ll ] 29 9
09/ >3 =<

<

~ Answer: log 2

(iii). Y5 (logs 8 + logs 27 ) - logs 3

(/l\) g = 23 and 27 = 33. Powers come in front, then the V5 cuts the 3.

@ Y5 logs 8 = logs 2. And V5 logs 27 = logs 3.

(5) Now g 2 + g 3 — logs 3. The logs 3 prt cut aach ather

Answer: logs 2
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v'./) /a\/x 26)

7]
0 9 7

@T@MS inside. Times splits into plus.

@ log x + log y + log 2°. Then the power é comes in front.

— Answer: log x + log y + 6 log 2

(i) log3 N (m® w3 ) (6th root)

m 6th root means power /6. Brino it in front: 116 loas C.m> n3 )
Y F / 9 / I3-% 7

77\ s C 2 N
w Times inside splits into plus: 1/6 ( logz m> + logz n~ ).

@ Powers come in front: 1/6 ( S logz m + 3 logz n ).

Answer: 5/6 logz m + 1/2 logz n

/.":) n'\/(Pug

I 0 ,
(10 V OX /]

7\ 2 33 3
Q) Look inside first: x> = 22 x> = (2x)°.

@ Root means power 1/2. So (2x) with power 1/2 gives (2x)3/2,

N’

m Power comes. in front: 3/2 log (2x). Then split the times inside.
U L4 a N rd r

Answer: 3/2 (log 2 + log x )
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Question 7 - Uce the (og Table

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.

(). 3/68.24 (cube root)
@ Let x = */68.24. Cube root = power ¥5. Take log of both sides.

@ log x = V5 log 68.24.
@ From the table: log 68.24 = Characteristic | + Mantissa 0.8390 = 1.8340.

@ log-x-=Vsx1.8340-=0.6M3Antilog-of -0.6/13- Characteristic =0, Mantissa-=
0.613. A\ e -

Answer: x = 4.086

Gi). 319.8 x 3.543 _
@ Let-x—=-319.8 %3543 Take log-of -both-sides—Times-becomes-plus.

@ log x = log 319.8 + log 3.543.

@ log 319.8: Cfvaracteristic = 2, Mantissa = 0.5049, so 2.5044.
log 3.563: Characteristic = 0, Mantissa = 0.5494, so 0.5494.

@ log x = 2.5099 + 0.5494 = 3.0543. Take Antilog.

Answer: x = 1133132
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—Question 7 - one more cum

y4 Y

i) (36.12x 250.9)/(113.2 x 1.98)

m Let x = that whole fraction. Take log of both sides.
N

w log x = log 36.12 + log /50.9 — log 115.2 — log 9.9%.

@ Table values, one by one:

Io; 36.12: Characteristic = |, Mantissa = 05577 - 1.5577

log 750.9: Characteristic = 2, Mantissa = 0.8756 - 2.8756

log 113.2: Characteristic = 2, Mantissa = 0.0538 —. 2.05338

log 9.98: Characteristic = 0, Mantissa = 0.999] - 0.999/

(5) log x = 1.5577 + 2.8756 — 2.053% — 0.999] = 1.3804.

I number out.

Remember: Antilog is the way back. Log takes a number in. Antilog brings the

—————————————————————————————————————————————————————
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Question 10— Populationof a City

In the year 2016, the population of a city was 22 wmillion.
It grows by 2.5% every year. The rule is:

p(t) = 22 (1.025)f

pQ) = population-in-millions.t = years-after 2016.
Find-the-year-when-the-population-reaches-3S million.

@ Put p(t) = 3S into the rule: 35 = 22 (1.025)*,

@ Take log of both sides: log 35 = log 22 + t x log 1.02S.

@ Table values: log 35 =1.54941, log 22 =1.3429, log 1.025 = 0.0107.

@ 1.564]1 = 1.3424 + t (0.0107). Move the 1.3424: 1.564] — 1.34624 = 0.2017.
@ t = 0.2017 / 0.0107 = I3.3S. Round it: about 19 years.

@ Start year + 19 years: 2016 + 19 = 2038,

Answer: The population reaches 3§ wmillion in the year 203§

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

Well done. You finished the whole chapter review. Next page: every answer, for

checking.
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Remember - Check Your Answers

Question Answers

@) ¢ G) B Gi)B Gv)bd A Gi)c Gii) D i)

| QI MC&s L G)D ()¢

Q2 Scientific

: () 5.67 x140~% (i) 7.39 x 10% (i) 3.3 x 102
notation

- @3 Ordinar |
¢ Y G) 2600 (i) 0.0008799 (i) 0.000006

- notation

Q4 Log form () logz 2187 = 7 (i) log, ¢ = b (iii) log), 199 = 2

" QS Power form G ¢ =38 Gi) =729 Gii) 4 =102¢4

| Q6-Find x G)-3—Gii)-=l/2—Giii)-=3/S

Q7 One log @) log (<7 1 y°)  Gi) log 2 Giii) logs 2

2 Expand () log x + log y + 6 log 2 (i) S/6 logz m + 1/2 logz n  (iii)
3/2 (log 2 + log x)

: Q9 Log table G) 4.086 (i) 11331082 (i) 24.0)

Q10 Population t = 18.8S, about 19 years Year = 203§

v Point right = minus power. Point left = plus power.
v The base jumps up: log, N = p means bP = N.
v Times is plus. Divide is minus. Power comes in front.

v Log table: log first, then Antilog. Characteristic + Mantissa.
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