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logs 2 +1logs3  a+b
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A2 T log6.32 0.80°]1, a = log6300, logh = —1.20 Y o,
a+ 106 9] F2?

O 3.80 @ 4.04 ® 4.28 @ 4.32 @4.43

~&B ~

a = log 6300 = log(1000 x 6.3) = 3 + log 6.3 = 3.80°] 1L
logh = -1.20 = -2 + 0.80 = log 0.01 + log 6.3
=1og0.063 °| 22 p = 0.063

Soa+10b = 3.80 + 0.63 = 4.43




log(31.4x A) = 1.0471 4 o, 4 A 9] 1S th B2 HE o]&
ofo] 5k A-2?

= 0 1 2 3 4 5

3.0 | 4771 | 4786 | .4800 | .4814 | 4829 | .4843
3.1 | 4914 | 4928 | 4942 | .4955 | .4969 | .4983
3.2 | .5051 | .5065 | .5079 | .5092 | .5105 | .5119
3.3 | 5185 | .5198 | .5211 | .5224 | .5326 | .5250
3.4 | 5315 | .5328 | .5340 | .5353 | .5366 | .5378
3.5 | .5441 | .5435 | .5465 | .5478 | .5490 | .5502

D 0.3020 @0.355 ® 1.35
@ 2.30 ® 2.33

~&B ~

log(31.4 x A) = 1.0471 | A

log31.4 +log A = 1.0471

logA = 1.0471 —log 31.4

= 1.0471 — (1 + log 3.14)

= 1.0471 — (1 + 0.4969) (.. 213 A log 3.14 = 0.4969)

= —0.4498

= -1+ 0.5502

I3 Fo1% 2234 log3.55 = 0.5502°] 22 A = 0.355
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= 10(log 3.14 + log 1000)
= 10(0.4969 + 3)

= 10 % 3.4969 = 34.969
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~&B ~

log- V18
log24 ‘/1_ = log;j Oﬂjﬂ

1 1
log; V18 = 5 logs 18 = 5 logs(2 - 32)
1 1
= 5(10g5 2+ 2logs 3) = §(a + 2b)
logs 24 = log(23 - 3) = 3log; 2 + logs 3 = 3a + b
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14. A = (logs9)(log, 9-+logs g), B = (log 5 5-+logg 5)(logs 64+logys 8)
A o, AB ] g-2?

37 74 49
ol o¢ o7 oea On

= (o5, 9) 1084 9 + logy )
= (log; 33)(103;4 3%+ 10g2—1 37
= (2logs 33)( log, 3 —I— log2 3)
= 2(log, 3+ log2 3)=2- 10g2 3 =4log, 3

= (log 5 5 + logg 5)(logs 64 + log; 8)
= (log,3 5+ log32 5)(logs 25 + logs2 23)

3
= (2logs 5 + 5 logs 5)(61ogs 2 + 2 logs 2)
5 15
= §log35-?log52

5
= -logs 5 - logy 2

\]

E logyp5 log,2
4 logip3 loginb
75 logg2 75

4 logy3 i

. AB =4log, 3 - §log32

75
:4-Z-log23-log32:75
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log;, 2 = 0.3010, log;q3 = 0.4771= ©]-85}] log,, 1.5 9] FH A4t

SFHA?
O 0.0880 @ 0.0885
@0.1761 ® 0.1777

® 0.1660

=log3+ (1-log2) -1
=0.1761




o A8 R21RE o]-85to] log V0.138 ¢ &4 H2-& Fotol2)

10 1 2 3 4 5 6 7 8 9
1.0] .0000] .0043| .0086| .0128| .0170| .0212| .0253| .0294| .0334| .0374
1.1] .0414] .0453| .0492| .0531| .0569| .0607| .0645/ .0682| .0719| .0755
1.2] .0792] .0828| .0864| .0899| .0934| .0969| .1004| .1038| .1072| .1106
1.3| 1139 .1173| .1206| .1239| .1271| .1303| .1335| .1367| .1399| .1430
1.4| 1461 .1492| .1523| .1553| .1584| .1614| .1644| .1673| .1703| .1732

[ 2
> Heh: 0.71133

FEEIEA log1.38 = 0.1399 0] B2
1 1
log ¥0.138 = - log0.138 = - log (1.38 x 1071) ot 2k A

1
= g(1og 1.38-1) = 5(0-1399 -1)
= -0.2867 = -1 +0.7133

log 4/0.138 2] &4 FH-2 (.7133 |t}
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(iii) 9<n<27 4 o, 2 <logyn < 30|22 [logyn| = 2
(iv) 27<n <81 € I, 3<logyn < 4°|B2 [logsn] = 3
(v) 81 <n <100 € W, 4 <logyn < 5°]B2 [logs n] = 4
(i) ~ (v) 2FH

12 loggn] =0-2+1-6+2-18+3-54+4-20 =284




18.
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Wl ot

ot (log, 2)* + (log. x)* + (log, y)* ©] gk& F8HA?

Ve Py W O

~&B

log,z = A,log, x = B,log, y = C 2 5t

IOgZy: _’long: —,logyxz EO]DE
1 AB+ BC + CA
A+B = 1 _AB+BC+HCA
+B4C=2oA + & —

°|B& AB+ BC +CA =

- (log; y)* + (log, x)* + (log, y)*
=A?+B*+C?
=(A+B+C)*-2(AB+ BC + CA)

(5>2 5_2 10_ 5
3 3° 9 3 9




19. ab>0, a®>+2ab—15b* = 0¥ W, logs(a® + 4ab — 17b*) — log; (24> -
3ab + 11b°) o] k27

@1 )

@1 o -
B ~

@ + 2ab — 1562 = 094 (a - 3b)(a + 5b) = 0

L a=3b%F=a=-5b

Id38d ab > 0°] 22 a = 3b |t}

a = 3b% Fo121 Ao] thglate

logs (a? + 4ab — 17b%) — logs(2a® — 3ab + 11b?)

= log; (952 + 126% — 175) — log, (1862 — 962 + 11b?)

4b?
= 1085 5052

N | =
Ut| =

= logs 4b? — log; 20b*

1
= log; 5= logs 571 = -1




20.

log43.1 = 1.3645 & o,

a = 1og4310, logh = —1.3655 2t SFH, a + 100b 2] FH2?

O 2.9745 @ 4.0665
@ 3.1932 ® 5.5913

@ 7.9445

B

a =log4310 = log43.1 x 100
=log43.1 4+ 2 = 3.6345

logh = -1.3655 = -3 + 1.6345
=log;, 1073 + log43.1

= log 0.0431

b =0.0431

a+ 1006 = 3.6345 + 4.31

= 7.9445
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AABC O] Al W a,b, c o]l thsto]
log 44y € + 1084y ¢ = 2108 44p) € - 108 (1) cet
o, AABC+= oJ® A4 A7Y? (Fa>b,c#1)
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i log,(a - b)

2
B log.(a+ b) -log.(a - D)
FHl log,(a + b) - log,.(a — b) E FSHH
log.(a — b) + log.(a+ b) = 2log,. c
log.(a —b)(a+ b) = log, c?
219] o] ol
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TekA] AABCE a8 HHIC R St

1
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22, xof et ]2 A X2-5X+5 =02 F FZ e, fla>p), a=a—p
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a:a'—ﬂ: V52—4- :\/g
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23. the2 2379 ke e Bgolet.

log2.37 = 9log2.3 = ()
log1.8 = 0.2553 0] 2%
log 2.3° = 3 4 0.2553

=3+log1.8
= log(©)
- 2.39= (©)
19l YA (@), (©) o TTE #8 A2 Gad AT (

log 1.8 = 0.2553, log 2.3 = 0.3617)

@3.2553, 1800 @ 3.2553,180 3 4.2553,2800

@ 4.52553,280 ® 5.2553,18000

~&B

log2.3 = 0.3617°]| 2.2

10g2.3% = 910g 2.3 — 9 x 0.3617 = 3.2553
log1.8 = 0.2553 0] 2. &

log 2.37 = 3 + 0.2553

=3 +1logl.8 =log10® +logl.8

— log(10? + 1.8) = log 1800

utahA 2.39 = 1800
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OST<1
03%01]/\1 x?-2x-220
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@, O 14+ V3<x<4
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6 6
19

1 1
- =-9o|B=x = - = —
x+ loga 5 ] loga 6—1—3 5

1
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oj" Z}A% Ao] Hi5te] logA = 5.7016 Y T, &5

1
T
DHWH Az A Agor o] obd &7 e, 1 A
oju], [] gtoll Qere 55 Aoz AL ALY (2, log2
0.3010, log3 = 0.4771)

@ 5,1 @ 5, 2 @6,1 @ 6, 2 ® 6, 3

~&B

1
log - = ~log A = ~5.7016 = ~6 +0.2084
= 6.2984
1
log - +6 = 0.2084

1
log - +log 10° = 0.2084

109
log — = 0.2984
og " 0.298

T, logl =0, log2=0.30100] 22
6 6
10g1<10g% < log?2 .'.1<%<2
L 1x10% < l<2><1()‘6
A
1 = 0.000001 x x x
20
w2hA, —% A4 ot 6 ¥4 Ao A Ao = 00] ofd
A7 e, 11 s 2k= 10]Hh




26.

1
log x 2] A4~ F20] 3011, log x o] &5~ F2 3} log;iﬂ s

Ze o, x 9] F27(H, logx o] & FE200] ©
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® 102 @ 103 ® 107 @10% ® 105

logx 8] A4 FHO] 30|22 3<logx<4---O

logx 9] &4 &I} log=- 9] &4 F&o] ZOBE Jogx -

1 =

log — =("d=F) ol °F gtet.
1

log x — log = = log x + log x = 2log x(3F)
X

@ 25t 6 < 2logx < 82|11, o] HYE WEsl= A4

6,7°|ct.
i)2logx=6< o, logx =3
(i) 2log g

7
(i) 2logx =7 ), logx = 3
O3 logx 9] &4 FE2 00] opB=R
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ogx =
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27. 1 <x<10¥ o, log Vx &t logx? o] A4 FE3} gho] 10] EH &

SHe RE 29 B F27

® 10% @ 103 ® 103 @ 10% )108

~&B

1<x<10°]B2 0 <logx < 10|t}
log x 2] é# HHo] 00]B& logx = (0 < @ < 1) 2 514

log Vx = logx—2a
TREA log vRe] 2% B
log x? = 2log x = 2«

1
(l) O0<a< 5 ?—:! Uﬂ,

ao|tt.

“et%=1,2a=1 . a=
2a a = 920/— o=
= 2 2
:,logx:golEEleos
Ny o]
(11)§SQ<1EEH

1<2a<2°]‘jilogx294 A HEO 940 —10|T}
log Vx 2} log x? o] &4 HEO] gho] 10]B=2

1
5(1—1—(2(1—1):1, ga:2 La=

4
=, logx = B OB & x =103

(i) oA Fote x o] gHEo] Fo
-105 = 108

s
2
5

(i)
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28. 1 <a<10% a°l A5ty log,,a® o] 24 FE3} log,, Vad &5
BHo|gto] (o] Fufj, BE 49| gho] F-2 107 0|2} slA}. oluf, p4¢
o] g& Toteizt (B, p, g A22Q] Ardgolt)
> E:

> =g 19

1<a<10°04 log;ya = a(0 < a < 1) 0]t}
log,, a® 2t log,q Va9 &4 F-E59] gto] 10|22

17
B+ o = sos Aol
2 4 6
= . a=-,a=_°82
a=ga=pa=z°l
a9 2107 -107 - 107 = 107747 = 107
LT+12=19
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ofd w54 statE obF ou7t Qe A (& 'Y “U45ET)
Z S A S FIL ARte] S8 & 11 3EE thA] 7195 of=
A9E skl o] ddlol A7kt sH 1000 F 12 F-oll st
=42 715 o Hle2 p%t & W, p = 92 - 28logy 1(r > 1)
7F 3 FotthaL gk, o] Adof &7kt M8 10007 5 104+ <ol
oA SES 7196t MY 8 Fotolt (B log2 =032=
AiFeit)

>

> HE D 520

~&B ‘

p=92-28logstoll t = 10= tHsHH
p =92 —28log; 10

=92 -28x%

log 5




Ao} o wg 23e o Auto] A7)7k A B2 MR, 1
o) aigtap] B F = 10lg (5 ) (A1) = Yelgt. dug

F=
HH7E-7(HAE) Q1 e Tkt Hute] A7) Fatstr] A A7) €]
2 17k (T 101 = 22 A4t

st
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1 1 3 1 7
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old H4 A 7|AE FdstH 2d E49 10% 7 AlA"D TG
gttt H 4= o] 7| Ao 101 ¥HEste] F3AA uff, Holgls o4
24 F2 Ao E % AR &5 AA 22O A R HS] 4=
Tatofzt.

(2, log 3.483 = 0.5420, log3 = 0.4771)

> E:

> Heh: 35

log 0.9% = 10 x log 0.9
=10x (log3? - 1)
=10 (2% 0.4771 - 1)
= —0.458

-0.458
= -1+0.542

=1log 107! +1og 3.483
= log 0.3483 = log 0.910
50910 =0.3483 o] B2
2-29] oF 35%
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33. o2 log,n°l FHFLE ]85t log,. minT T4
=g
[e)

log,,, mino] §84

log,, m2 2
o|uff, log, m3n = t(t+= T2l
2t-3=s
o2 ()7} o] mezelch,
wr2bA, log,,. m3n- F-2]g=olth,

9] ZolA (71), (Wb, (Fh) o AL AL MR 2 ow?

Jo do
L)

o
o

o
iC)

B G
o=
%
iU
4
R
4o
iU
4

© e e o o
:l\.El

~&B

log, n=s(s= [FaF]) 2 =2
log,,: m*n©| f+-e]4=2k il Sk2f

log m3n 1
1 3 - i = —
08,2 Mm>n Tog m? ~ 2 [(3+ )]
o1}, log, e mn = r(r’= $-214) 2 5}
20-3 =y

SZE (1) =(R4)] 7} Ho] maole.
whebA, log, mPn-& S 4ol




34. o® =2+ 5, b® =2- V52 W, log,(a® + b*) 2] A5 FES q,
A HES et opat. ofuf, 10 x 28 9] 12?2
@ 10 @ 13 @15 @ 20 ® 25
@® =2+ V5, B> =2-50]|B2
a4+ =2+ V5)+(2- V5) =4
=2+ V5)2— VB)=4-5=-1
“ab=-1---0
oltf, a+b =x2 EOH (a+b)® = a®+b>+3ab(a+b) | B2

¥=4-3x .. ¥ +3x-4=p(x)2EoH
P(1) =0°|E2

(x-1)(**+x+4) =0

x=1( ¥ +x+4>0)

“a+b=1---©

@, O a®> +b> = (a+b)?>-2ab=1+2=3
wHebA], log, (a? + b?) = log, 30121
1=10g22<10g23<10g2 4=20]2

logy(a? + b?) 9] AFHE o =1,

3
AHE B =1log,3 -1 = log, 3

109 x 28 = 10! x 22 3 :10x§:15
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10] obl = 9F4 ab°1]‘:H°]'°:1n<logab<n+1(n—E— A%) ol 49
W, f(a, b) =n 02 AT F& gL BoIA 22 AL
H7

@ f(2, 9)=4°lth.
© f(a, b) =2 ©°H f(b, a) =0 °|Tt.
© fla, b) =-2 o9 f(b, a) = —1°]t}.
ON@) @ © ® @0

® 9.6,6

®o.e

B

@ 3 <logy,9 <4 °|B& £(2, 9) =3 (AA)
© f(a,b) =2°]H 2<log,b<3

% <log,a < % o f(b, a) =0 (F)
©f(a, b) =-2°|¥H -2 <log, b < -1
-1<log,a< —% s f(b, a)=-1 (%)

T F2 AL O, €0l




1 1 3
36. A= 108103 B= - C=——""_ i
log, 3 + log; 10 log,o 3 + logs 10 o

YAE vr2A Yepd 227

@ A<B<C @ A<C<B ® B<A<C

@ C<A<B ®)C<B<A

A = 108103 = 3
1 n 1
~ log;p3  logg 10

. 10g103 = 2

1
1 3>2
+ 0810 10g10 3

B logy, 3
B 3
~ log; 3 + logs 10
logy 3 + logs 10 > 2 /log; 3 - log; 10 = 20| B2
3 3
= — < -
logip3 +1ogs 10 2
~.C<B<A

oA




kA4 x, yoll thote] logx, logy 2l A4 HE-& 22 m, nolet
St= x, yoll diste] =A% (x, y) <l i

ok

2t m? +n? =48 U
FotH?

@16200 @ 16400 ® 16600
@ 17010 ® 24300

5011, m? +n? = 491

x, y7FAATol B2 m >0, n>090 A
7%= o= 2t
()m=2n=04 1
2 <logx < 39|22 100 < x < 1000
0<logy<1©°BEZ1<y<10
wrebA, =A% (x,y) & ZH4-= 900 x 9 = 8100
(ii)n=0, m=2% uf
(i) Aot AT H B2 o|ufj o] A% (x, y) o] N4k
8100 |t
(i), (i)oll &5t =A% (x, y) I H5e=
8100 + 8100 = 16200




38.

x, y7F Zt7t ozte], 3#pE]o] A4 uf, <BI)s oA 22 AL

o= 7Em)
B
® xyl 47e) Ex 52k e] ZpeiZolct,

© y = 10x O]Eﬂ logm x_(?,]- 1Og10y91 —/‘\—_/I\" E‘E‘% %_:H:}
1

© - < 25 24 A AgLo=2 00] obd 7}

Sepde,

®6 @ 0o ®a.0
@ ©.0 ® 6.0,

~&B

logipx=14+a(0<a<1)

logipy=2+B0<B<1)

@logyo xy = logigx +logipy = 3 +a + ]2 47]A 0 <
@+p <20 B A FE2 3 B 40|t

soxye AR B 52 Adgoltt (R

© logygy = logp 10x =1 +logipx=2+a ()

© (9H)) x = 10w, % =0.1 (AA)




39. log2 = 0.3010,log3 = 0.4771 & wfj, 225 9] 71 =] ¢] £=A5 5}
SE

>

> ®Meth: 3

gL ~
log2 2] 7148 0|85 A1 A=) o) A4S 7 5 9k,
log 2%° = 25log 2 = 25 x 0.3010 = 7.5250 ©| 2.2
log 22° 2] 7} 0.5250 ©| ot
log2 = 0.3010, log3 = 0.4771, log4 = 2log2 = 0.6020 ] =
=
log 3 < 0.5250 < log 4
ST+ log3 < 7.5250 < 7+ log4
log(3 x 107) < log 2?° < log(4 x 107)
kA 3x 107 < 225 <4 x 107 0| B2
225 9] 23 242 9] Sexpe 3ot}
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logA ©] A= BBy} 44 BHo| xof tjgt o] 3}
Dx+p+1=09F 2L o 1B} & 2A
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e ohH?
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pE 1RT & AAgo|22
p>1

1
0<—<1
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f(x) = [logs a] & ©, f(1) + f(2) + f(3) + -+~ + f(20) ] GH27(H,
(x| £ x Brh 2A] 982 o] Foltt)

@D 9 @ 12 @16 @ 20 ® 25

~&B

(i) 1<x<5¥ M, 0<logsx < 1°]2Z [logsx] =0
TH=HA £(1) + £(2) + £(3) + f(4)
= [logs 1] + [log; 2] + [logs 3] + [logs 4] = 0

(i) 5<x<20¥ I, 1 < logs x < 20022 [logy x] = 1
w2kA £(5) + £(6) 4+ f£(7) + - - + £(20)
= [logs 5] + [logs 6] + [logs 7] + - - - + [logs 20]
=1+1+1+---+1=16

(1), (D) WA F(1) + £(2) + £(3) + -+ + f(20) = 16
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wE O Yz Ao o5t of' A Ag REF T, 0] A
T ZEET, FAY 2EE T2t & 0,

log(T — Ty) - log(To — T) = ke(T, k= A45)

VAT I} ek, AF 227 97°C ) A 17°C ] =
B AREY 312 Foll 57°C7F HATAL fte. 2A4 9] 2k7F 27°C
7t HER A5]7] ffeiA dom o Badh A7h2?

log(T — T) — log(To — Ty) = kt *| 4]

Ag 2&7t97°cd BAIE 17°C ] 2l ¥ ARHY 3%
Hel 57°c7F Hglens

57 — 17 1
Ogm —3k,10g§ =3k
1 1
k= -log -
3989

249 257} 27°C 7} 517] Sistel AR AZHe 1 ot
27 17 1 s 1

97 — 38y X!

31 = -1 1><t
°g2_3°g2

“t=9
whebA] o WA A7 9 3 — 6(3)olch,
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o3 v & o] 30% 5 YdF o2 AFsHE A Qe 2014 @A
5% 9 B7M5EC] 2024 @7k 109 B¢t v d 2o Hl& =2 A%
"ok szt 429 BV ES 7etste] 2024 @ gl 2007
| dAfo] dFof thate] AAAH o= 3u 1A= Akl st wfd
x% 9] W& AAFo] glojof gt gtk ofmf, 10x 2] S o}
gt (g, Y4 Mk gl wiE AFEE wid dAgsict Tt
100477 = 3, 1000689 — 1 172, 1000727 = 1,182 & AlAtetoiet)

10 1 2 3 4 5 6 7 8 9
1.0] .0000| .0043| .0086| .0128| .0170| .0212| .0253| .0294| .0334| .0374]
1.1] .0414] .0453| .0492 .0531] .0569] .0607| .0645| .0682| .0719| .0755)
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>
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ojnff, sjEHo] mid x% A FoldriH 2024 H o] njEH-2

1_;;0)10...@

_l’_
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oo, fd
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0.3%x1.0510...©,

10
&, ©°1A a x (1 + ﬁ) % 0.3 =3 xax0.3x1.050

(14 %)10 = 3x1.050

wtakA, 101og (1 v ﬁ) = log3 + 10log 1.05

x T

3Xa

X 1
@ o log (1 n ﬁ) = 5 10g3+105 1.05 = 0.0689 = log 1.172

X
Tl — =1.172
+ 100

X
T — =0.172
100 0.17

© 10x =172




