23. LOGARITHMS

I. Logarithm : If a i & positive real number, other than 1 and a™ = x then we write =

II. Properties of Logarithms :

M. Common Logarithme : Logarithems to the hase 10 are known a8 commen logarithms.
IM The logarithm of 8 number containg two parts, namely charnctoristie and mantisss.

IMPORTANT FACTS AND FORMULAE

m = Jog, x and we say that the value of log x to the base 2 is m.
Example :
(i) 10% = 1000 = log,, 1000 = 3

I
1 = m =§
‘-"E‘.eE

(@) 3* = Bl

= log, 61 = 4
i 23 -% = (v LIF = 01 - log, ;01 = 2

1 IIEI-E:'II () = ID!';.-I ¥+ log w 2. log, LEJ _'l%'x—]m.:_l'

3 g x=1 4 log,1=10

5. bog, (xF) = plog, © 6 log,x = b
X

7 log.x = logsx _ g

logy a log ex
Remember : When base is not mentioned, it is taken as 10,

Characteristic
echaracterisiic
Caee | ; When the number o5 greafer than 1,

In this case, the characteristic is one less than the number of digits in the left of
the decimal point in the given number.

Caze II - When the pumber fs less than 1.

In this ease, the characteristic is one more than the number of zeres betwesn the
decimal paint and the first significant digit of the number and 1t 1= negalnoe.

: The integral part of the logarithm of a number is called its

Instead of — 1, - 3, etc. we write, 1 (one bar), 2 (two bar), ete,

Example :
Number Characteristic Number Charaeberisle
348.25 2 06173 1
46583 0.03125 7
9.2183 0 000125 3

Mantissa : The decimal part of the logarithm of a number iz known s ils mantissa.
For mantissa, we look through log table.
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SOLVED EXAMPLES

Ex. 1. Evaluvate : (i) logy 27 (i0) quf[ﬁ:a < {iid) logy,, (0.0
el (i) Lot logy 27 = o
Then. 3"« 27T =3 or o = 3. & JDEHET-E.

(if) Lt logsy [ﬁ] =

1 (1
Then, T° = m-?!_-r-aanrn-—:i Ing-,-{m:]-—&
(i) Let log, . (0.01) = n
1
Then, (107" = 0.01. = e e 'erm=-1 - lofyaq (0.01) = — 1.
Ex. 2. Evaluate : (i) log; 1= 0 (iD) logy, 34 (i) 36

Sal. () We know that log, 1 =0, 20 log,; 1 =0,
(i) We know that log, a = 1. s0 logy, 34 = 0.
(i) We know that o™= " - x.

Now, 36%%a% o (glyiorg 4 - gilogyt _ ghgyihs | glogg 16 _ g0

Ex. 8. If tu,qﬁrz 3%, find the valve of x.

3 I
Sal. Iugﬁx-l:? &= :—[JEaWS-uz“J'“""—-z[” Vgt
Ex. 4. Evaluate : (i) log, 3 = log,, 25 lid) logy 27 - logy, 9

Sol. (i) logs 3xlogy, 26 = bog 3  log2h  log 3 lﬂsﬂz_“ _ log3 2logs 2

g5 lozZ7  hgh ln;ma}_h.hgﬁ Slogd 3
(i) Let logy 27 = a
Then, 9" =27 & 3 -3 o -3 = a=
Again, let log,, B = m. il

T]'.IEI'.‘I.,E'F’-:H :—h.'l'h—:iﬂ £ H.nq.:'.ism:%,

logg 27— loger 8 = (n—m) = '[;—g-] = %

i TS g 43
Ex. 5. Simplify : |log 72 rhggrlquu]

rz o
Sel, log 1o ~2log 2 + log 22 lﬂﬂ-‘-"lﬂi[gl*lm. Sy g 08 L, 08

243 16 243 16 81 243
(76 32
_lmkm 243 55] log 2.

Ex. 8. Find the value of ¥ which satisfies the relation
logyy & + logy, (dx + 1) = lagy, (2 + 1) + 1 (M.B.A 2002)
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Sol. log,, 3 + logy, (4x + 1) = logy, (x ¢ 1+l
= logy 3+ loggp (dx + 1) = o (x4 1) 5 lafr,, 10
= logy 13 (4x+ 1) = logy, [10 (x & 1]

= Jdx+ 1 =10ix+ 1) = 123—3—10:41ﬂ¢‘i:=7r—1:-%.
| 7 1 I
Ex. 7. Simplify : |- + —
log,, (xyz)  log,, (syz)  lofe ()
Sol. Given expression = log,, (xy) + logy,, Lyl 4 log . (=2}
= lof e L2y 3 ya % 2x) = I0g sy (xyal | 1

Elugmi;j??-E.xl--E. ' uhl_lug;_,ﬂ-

Ex. B. If logy, 2= 0.30103, find the value of log,, & (C.B.L 1997

1
Scl. Lngao 50 = 'Iul:].;.[%j - lagy, 100~ loggy 2 = 2 - 03010 = 169897,

Ex. 9. If log 2 = 0.3010 and log 3 = 0.4771, find the values of :
(i} leg 25 (i) log 4.5
Sol. (i) log26 = ingrlgg] —log 100 log 4 = 2-2log 2 = (2-2x 030100 = 1386,

{if) I.ﬂﬂ:'l.li—'lni[%}= lng@=-log2=2logd-log2

= (2% 04771 = 03010 = 06532
Ex. 10. If log 2 = 0.30103, find the number of digits in o
Sol. log (26% = 56 log 2 = (66 x 0.30103) - 16.65768.
Tis characteristic is 16, Hence, the number of digils in 2% iz 17,

EXERCISE 23

(OBJECTIVE TYPE QUESTIONS)
Directions : Mark (+) against the correct anawer :

1. The value of log, 16 is : (M.B.A. 2003
1
(g8) EI (bt 4 (c) & id} 16,
2. The value of logy, 7 18 :
1 1
(a) 3 (b} =3 (g —3 (d) 3
|
ﬂ, Thﬂ' 'PH]“E nl‘ 1&]‘5 [‘!_.'.;.".'r_) _.| 18 2
1 |
(ay 3 (bl =3 ) 3 dy = 3
4. The value of Ing"gi—:ﬂ is : '
& 1
(a) = (b} B i 10 [} o

B. The value of log;, (0001) is :

1 1
(a) 3 (b 4 (e — 4 (d) 4



10.

11

12,

14.

17.

18.

The value of log, ,, (1000) is :

1
L =3

1
(al 3

3

The logarithm of 0.0625 to the base 2 is :

[al = 4 (b} = 2
If log, x=— Z then ¥ iz equal to :
(gl =9 (b} = &

If logg x = %. then the value of x is -
3 4
(a) o (b} 3

g 1 B
I Iu:,[m] 2 then x is equal to

4
[a) “3 (b} Y
If log, 4 = 0.4, then the value of x s ;
(a) 1 (b} 4

If logioonn = = —%. then x is equal o :

]i b :
LE] 0 {B) 100
I.f'lng,-l.—%, thon x iz equal to :
{a) 16 (b) 64

If logg (1) = - ]E, then the value of ¥ is ¢

(a} 10 {b) 100

If logy, x = 0.8, then x is ofual o :
(a) 25.6 {b) 16

If log, v= 100 and logy x = 10, then the value of yis :

(m) 20 (k) Q06

The value of log,_ 15, B1 iz equal to :
(&) = 27 by - 4
The value of l':'gz..l'i {1724) is

(a) 8 (b} 5
log J8 . :
fog 8 is equal to :

1 1

h o=

(a) ?E-l -] s

Which of the following statements is not correct 7

t-.} I-'Hm, lﬂ L 1
':i:} I-{Elu, 1= 'U

Quantitative Aplitude

3 3
Lel 3 [d) 3
() 025 () 0.5
gl - B o 2
(el = ) 3
el 3 (d) 4
81 266
(e 358 & F .
(Asstt, Grade, 1998)
(e 16 (d) 32
| 1
( 1040 () 100
(ch 128 (a) 256
P .
oo 1000 | 1000
(¢t 10 (dy 128
(8.5.C. 1098)
[ch giﬂﬂ'ﬂ' (P Eim
{c} 4 (d} 27
(e} 6 idl 8
(I.AF 2002)
1 1
e} E (d] E
(M.B.A. 2003

(b) log (2 + 3} = log (2 = 3)
(d gil+2+3i=logl+log2+log3d
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21. The value of log, (log, 625} is :

22

3.

28,

a1,

(&) 2 (b} o (e} 10 (d) 15

If log, [logy (log, x)j = 1, then x is equal to : -

{21 DO by 12 roe) 12A (d) 512

The value of '|.1|!:2 ||:||.gi ]%]ngﬁ 278 g -

(mh 0 (k) 1 (ch 2 ) 3

If @* = b then : (Hotel Management, 2001)
(a) log = = % &) :5;‘;: E (e E: -2 {d) Nome of these
log 360 i3 equal to :

(a) 2 log 2+ 3 log 3 ibi 3log 2 +2log 3

ch dlog 2+ 2l 3 -log 5 {dl 3log 2 +2log 3 +logh

The value of (i logyg 195— 2 logyg 4 + Moy 32] :

4

fa) 0 (b ry (eh 1 (e 2

2 logyo 5+ logyg H—%In:gm-i =7 (M.B.A. 2002)
(a) 2 (i 4 (624 2log, 2 () &—4log, 2
If log, (ab) = x then log,, (ab) i : (MLAT 2003)

1 x x i 4
.3 Ty o BT T
Iflog 2=x log 8= yand log 7 = = then the value of log (4-353) is -
g ] o 21

La) 5‘1+n_\' 3? 1] .lt-l-E:_r-I-E.t

. 2 1 2 1

[ h-——,i_ywiz {d) -h*;yfgz (8.8.C. 1993)
[f].ﬂi;l I+|Dg= x = &, then x 12 eqgual Lo ; :
{a) 2 LBy 4 (e & idy 16

1
If 1¢'E'3=+IWSE' %. then the value of x 15 -

(@) 12 (b 18 (e} 18 d) 24
Il log,, 125 + log,, B = x, then x is cqual te :
1

L) 3 (b} 064 (&) =3 idy a3
The value of (logg 27 + log, 32) is :
7 18 .
tal 3 (b = (ch 4 dy 7
(og, 3) = (log, 625) equals :
La) 1 (b 2 led & i) 4
(logg 5) (log, 9) (logy 2) is equal to :
3
(&l 1 b 5 {c 2 {d) 5
I log,; 27 = a, then Togg 16 is (Assistant Grade, 1998)
(al 3-a i d+a 1o g 4(3+a) 4(3=a)

403+ a) 403 - a) (3-al {3+a)



41.

47,

bl

. If log,, & + log,, (5x + 1)

fa=) 1 (by.3 (e} &
If logy [zﬂ-r:j-lug_.'{:+l'l_2.lhenﬂmvalmnf:u:
{a) 5 (B 10 eh &5
1 1 1
The value of + ¥
[hﬁsm log, 60 log, 60
la} O (k)1 (ch &
The value of (logg 4) {log, 5) (log, 6) {log; T) (log; B (logy 90 is .
ia) 2 (B 7 (ch 8
The value of 16" % is
5
(al rm (b 6 (el 16
Iflog x + log = log (x + ¥, then :
) x=y (b} zr=1 =] J--'r;]
a b
If 1;;-5.4.]“-_; = log (o + b), then :
fal g+ b=1 a=-b=1 icha=b
f 2 3
lngu -rl:gbz-rlmcﬂ iz equal bo:
‘-."I"'- .-'
{md O {b) 1 {cl 2
(log,, o » bog_b « log, € is equal to :
(a} O (b1 (e ahe
L 1 1
1 to :
[ung, B+l Oog i+l (g u:b}-i-l] > S
{a) 1 (&) % (e 2
1 1 L 8
The value of * + B8 :
logiprgy . loBgrn = | 0By =
(@) 0 ih) 1 (e 2
- B
If log;y 7 = &, then ]“mhlﬁ] is equal 1o
(o) = (1 % a (b} (1 + &) ~! {n]ﬁ
If a =0 b= ¢ and ¢ = a° then the value of Xz is equal to :
(al =1 ibl 0 {cl 1
. If log 27 = 1.431, then tha value of log % is :
(a} 0.5934 {ib) 0.945 (e 0_G54
If logy, 2 = 0.3010, then log, 10 is equal to :
GEH 1000
(&) 0L (b B01 (¢} 0.3010
If logy, 2 = 0.8010, the value of log,, 5 is :
(ad 0.3241 (B 08211 (e 06950

= log,, (x + 5} + 1, then x is equal o

{Seetion

Cuaniiative Apliiude

(C.D.5. 2003)
(d) 10

id) 32

{dh 60

(d) 33

(d) 25

idi ¥ =

=1

idl e =¥ =1

id} abe

idhm+b+e

(d) 3

(d) 3
(C.D.B. 2008)

td}m"

(d} abe

Officers’, 2001)

(dh 0.958
(85.5.C. 2000)

Cd D.E00H0

(8.8.C. 2001}
id) 0.7625
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53. If logy, 2 = 0.3010, the value of log,, 50 is :

(#] 1.5020 (b) 1.9030 (c)_ B S030 () Nome of these
B4. Il log 3 = 0477 and (10000 = 3, then x sfuals - (8.8.C. 2000)
(g 0.0159 (b} 0.0477 {¢) 0.159 id) 10
86, If logy, 2 = 0.3010, the value n{']n[m 25 is
{a) 0.8020 (b 1.2040 {cr 1.3980 (d) 1.5050
56. If log 2 = 0.3010 and log & = 0.4771, the value of log, 512 is (M.A.T 2002)
{a) 2.870 (b 2067 (e} 3.876 id) 3.912
67. If lll'lﬁm 2 = 03010 and ]':'FIIJ d = 04771, then the value of IWII:I 1.5 15 ;
{a) 01761 (b 0.7118 (e 0.7161 (d) 0.7611
58. I log), 2 = 0.3010 and leg,; 7 = (.8451, then the value of log, 2.8 is :
(&) 0.4471 (b} 1.4471 {c) 24471 {d) None of these
(3.8.C. 1998)
58. If log (0.57) « 1.756, then the value of log 57 + log (0.57P + log V057 is
(a) 0902 () 2.146 fch 1.802 (d) 1.146
(Bection Officers’, 2003)
60. If log 2 = 0.30103, the number of digits in 2 is - {C.B.L. 1907}
{a) 18 (b} 19 ich 20 (d} 21
61. If log 2 = 0.30103, the number of digits in 4% i : -
{a) 30 (h) 31 {cr 100 id) 200
G2. If log 2 = 0.30108, then the number of digits in 5 s :
(a) 14 (b) 16 (c) 18 (d) 25
——————————— e —— e . e s e — — —— ——— — — —
ANSWERS
L il 2 {a) i B 4, ic} B. (o) G (d) T. (&) B. (dh
8. 10.(d 1L 1Z (a0 18. (D 14 (00 16 (B 16 (&
17. (b 18. (a0 18. (8 20.(6) 2L (a) 22 (ah 23 () 24 (&
25. (d) 26.(c) 27.(8) 28 (d 20.(b) 30.(d0 3L (x) 32 (d
33. (b)) 34.(d A6 () 36 (d 37.(0 38 (c) 395 (b 40 (a)
41. (d) 42 (d) 48. (2) 44 (a) 45 (b} 48 (a) 47T (a) 48 (a)
49. (e) B60. (¢ GL (W G2 (0 &% (b0 B4 (0 B5 (& BB (&
57.(a) 68 () B59.(s) B0 (= 61 (b 62 (a)
SOLUTIONS
1 Letlogy 16 =0 Then, 27 =16 =2 = n=4

log, 16 = &
2. L#tlm?-ﬂ.']?he::.{ﬂﬂ]':'? = If"i";:r'-f = dn=]1 = =

Bl

logsg 7= =
HI 7'
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4. Let logg 32 = n. Then, (2" = 82 & e 8 o %_5 - 10

1"‘3& 32 = 10.
5. Let log;, (0001} = n
' 1 1 ] ¥
. " = —— 5 — 10" = 10 & no==i,
"]"I'l::n-lﬂ"r-ﬂ]]l:]_ 10000 '.I.l]"-
Infi,., [.U'Wl} .
6. Let log 4, (1000) = o

-

i a
Then, (01}® = 1000 e L"I =107 = |:ll:l'2:|ﬂ=1'i]'a = —dn=3 & n=-—.
1040 4 3

T. Lat log, 00625 = o
GES

104000
log, D.0625 ~ — 4.

1 -4
- '3“-2 = .I'I;.-'-'li.
= e =

Then, 2% = Q.0625 =

B loggx - -2 &= x:!.:*:%:

0| -

/ e
8. ]m;-g e :-EE"’-[E"'J"'“-E[’ 3]-19:4.

8y__1 Zqn-_ 9 P& _18
10, lﬂ;[ﬁ}-—iul _I-E ﬁ-ﬁ ]_E-J; 2

8 Bl
11. log, 4 = 0d = Lng,4=1-:'--% w2 -4 o oz =45 . (B

g8}

ke I=1[ UVag wox=i2
L 1

12. 1ﬂ1mr-—% o x o= (1000057 VY = (0% = 10 1=ﬁ'

13. 1%4=% = M=g = x=4t =256

1 e She 04 : mint B
4. log, (O = -2 ¢ & 01 e i 01 = ¥ e

&= x= (10F = 1000,

loggx =08 & x=(32M - =018

logy x= 10 = x = 210,
log y= 100 = y=xA00= (20000 = gy 200

& &

X . -4
17. Last 1¢ﬂ'.;_1.-3;, 61 = x. Then, (— ]E] =H1=2 = f—ﬂ'r' - I:— %}

f xm=die,log_ yg Bl=—4
18. Let log, f; (1728] = x.

Then, (3/3)° = 1728 = (12° = (V3PP = (235
v A =86 ce, log, 7 (1728 = 6.
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18,

29.

log & _

log (8117

1
il

log & log 8

log & g

(&) Sinuelugﬂ:— L, 0 log,, 10 = 1.
b 1ugu+aj_ﬁnndiug{ha}-lngﬁ-luciﬂnﬁ
log (2 + 3) = log (2 = 3),
(e} Since log, 1 =10, 6o logy 1 = 0.
id} log(l+2+8=logG=logllxExFr=1logl+log 2+ logd

S, (b is incorrect.

Lot log, 625 = x Then, 5= 6256 = 5% or x = 4. ¢
Iﬂhﬂ:“%sﬂﬁ}:}tm.lﬂgzl1;{;[5—"'-4:-2:“_1.-:2_

log, (log, G25) = 2,

bogzz logg (logy x| = 1 = log, 2
es logyilog, ¥ =2 o logyx=3*=9 = ¥=2 <512

106, 108, Iog tlogy 27 = logg logy log, llog (37
= logy log, log; 19 log, 3) =

= = lga=log b = xloga=yrlg b =

log, log, log, B

= log, log, [log, (37| = log, log, (2 log, 3
= log, logy 2 = logy 1 =0.

W= (Zu2xxidxI=3

ﬂﬁ.lltgﬂ-ﬂ:l—]nslﬁ?x:!ix]}]lllmﬂaan

1
3 logyy 125 = 2 loggg 4 + logyy 32

" iuﬂﬂ] {125}“3 X ]nsiﬂ ['HI‘! ¥ h'ﬂm. 42 = !‘*m 5

"Gx 32
z ]"'“'l 16

- 1
2logyn 5+ logy 8- E]ﬂ!m 4 = log,, (5% + log,, 8 = Tog,, (4

"
&

- Togyp 25 + logyo B~ logyg 2 = mm[

log, (abl = x e
=
-
o
o
log (4-¥53) =

J- logy 10 = 1,

29 8

log ab
loga
l~|-M =3
lag o
h:lﬁﬂ 1
h:ﬁfr -1
h:b* log @ x
Ingb Ingb
fah) X
log b x =1

=X

log &
leg b

b e

- logyy 16 + log,g 32

= log, logy log, Mlogy (3171
-

Ingy 3 = 1)

log 3 +log5=3log2+2logd=log 5

log 4 + log (¥63) = log 4 + log(631® =

Ly
= logyp 100 = 2
e ]ﬂld+1l!lt'b_;
log o
= log b =x—-1
log o
log a
= 1+ =] &
log & x=1
log b + log @
” log & -1
- bogy, (ah) = ——

log (2% + log (7 x PV

1 i 1 z
=2]:ﬁ2+5hg?1-§]u:3 =‘3:+E:+r§_1-'.
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I-mx In:.l:
log a lﬂﬁ-i'

=6

a0, logzx+loggx = f =

logx 1ug:|_- g e

e logx=dlog 2 & logx=Tlog (2% = log 16 += x = 16,
: 1

f1] 1 gz, "Eg 1
3L loggx+1lo === = -
TeBalg)T B log® log8 3

- In::+lnré=§lulﬁ # lnsnlﬂgi'lﬂzfﬁml“hﬁi

= logx = Iugﬁ—iug% = log [‘.’:x!ﬂ = log 12
A

=12
32 log,, 125 + log,, B = x = log,, (125 = B) = x
= x=log,, (1000) = lag,, (10P = 3 Ing,, 10 = 2.

83, Laetlogy 27 = x Then, =27 o (3" =3 = 2x=3 & r—%
Let logy 32 = - Then, 87 =32 = (2 =2 o Jy=5 = y= -;i
32 5} 19
1‘!52'?*1'5532-{5*5] i~
L ll
ai ion = | 1083 logBi5| log625 _ log(S)) 4logS
etk {lugr.“ 'Ing.'!J log & log b= | log b
35. Given expression = !-;gﬂ Jou 3 I" logy 5=1]

Tgd  Jog 3

lmf log2 2logd log2 _
I:gﬂ"‘ legd Z2log2 logd

log 27 bogr 37
3. log, 2T = n = =8 -4 e m ]
" log 12 log (3% 2%)
dlogd logd+2log2 _ 1
! Tga+oimge " i egd. . @
B log3  2log2 _1 Elmﬂﬁl_l"ﬁ-u]
Elﬂiﬁ dlogld @ 3logd a 3 A
log & J3-al : [ B ]
. 5 =
= Tgs [Eh ) | ey i B
logy 16 = 10816 log?' _  4log2 4log2
& 2x3) 2+log3
g o log ‘o8 .'I:gi[l+( ‘%1 ]]
__ & _s-@
¥

[3 a]' 3+al
H,_

(=]
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7. lw]ﬂ- 8+ 1““. ibxr+ 1) = ]Eﬂlu (x+ 5 +'1
= log,, 5 + logy, (52 + 1) = logyy (x + BY + logjy 10
= log, I6 (6x + 1] = log,; 110 (x + 5)] = [,{E,,. 1) = 10 (x + B}

41.

4.

41,

a7,

49,

o,

= Gx+1=82+10 = 3x=-9 = x=ud

f:ﬂu] o
1".':+1

hogg (4 x—logg x+ D=2 = logs
zix+1)
B lq“[ x+1

Given expression = logg; 3 + logg, 4 + logy, 5=

(ziven expression = [-&g 3
_log%  lg¥ 2log3d
log A log 3 b 23
We know that - ¢ %= « .
1998 o ggted

:|.i-2 =hﬁlj=2=|jzsz=15.

logy, (3 x 4 » §) = log,, 60 = 1,

logh log6 log7 log8 hsa]
Togd Tog3 1og6 logT  log#

=3

= qlwad o glon (P gleni 3 o gy

log x+log yelogix+ ¥ == log (x+ ¥ = log ()

= X+F=x = Fix—1l=xy = y=

]pi'—i-ll;m— = logla+0) = logla+b) = Lﬂﬂ[

=1

1
h’i = log L.
@ |

497

b
En-.l:!‘l-b:l
L5 : a? ¥
|wnmm_tq?£n;x_ T
]
; [loga logh loge
Given expression = | — — og ¢
'q.hﬁﬁ' I-I:ﬁ'l'." &
¥ 1 1
(Hven on = N
expressi log, be o+ log, a hg"m*]“‘ﬁ"’-l-lﬂufrub-]w{“
1 1
_k‘ﬂn"ﬂ'ﬂ*-lnmfuﬁ:ﬁmzm}'hﬂahﬂ*lnmb-lugwf
_-lmph-{n-h]_]

i::im.;m@ignlm[g]*hﬁ[ﬂmh[ﬂ=]n,;(ﬂx_>.c ] Jog, 120,

q

Iu‘i’iﬂ [E}E‘] = lﬂ""}l - lﬁ‘]u T = = lng,.;.!'i':-{lﬂ] - "":i.flf]n 74 ]q]_.u 13 = = {a + 1M

a=b b= c=a = x=lg,a y=log b z-iug.c

= oz = (log, &) © (log, b x (log, ¢) = xnw

log 27 = 1.431
= log 3 = 0A4TT

_| logh_loge) .
Ir.lg'ﬁ loge loga

= log () = 1431 = 3Ing3-|.431

log 9 = log (3¥) = 2 log @ = (2 x 0.477) = 0.854.
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1 1 A CTR0RD 1000
el Ly logs 2 03010 °-#DYD 301
"' - e
5Z. logyy 5 = logyp [%J] = logj 0= Togyo 2 = 1 — logyg 2 = (1 = 0.3010) = 0.6880.

&

logy, B0 = logy, (8 x 10) < log H + log,, 10 = log,, 2™+ 1=3log,2+1
= [3 = 0.3010] + I & T9030.

Bd (10000 =3 == log [(100007] =log 3 =  xlog 1000 = log 3

»  xlog (10°%) = log 3 = Axlog 10 = log 3

?F
= Sx=log2 - r-ﬂ-’;—‘ﬂma

BE. logy, 25 = m,.{%]_ logyg 100 - logyp 4 = 2 - 2 log,, 2 = (2 - 2 x 0.8010]

= (2 = 0.60200 = 1.3080.
log512  leg® = Blog2
—_— - = = e My
log & {m] log 10— log 2
(9x03010) _ 2709 2709
T 1=-03010 0S99 G99

66. logs 512 =

= 3ATH

B7. logy (1.5 = logyg [%J = logyy 3 logyy 2 = (04771 - 0.3010) = ITEL

28
58, 1““' (28) = I“‘I‘in ["J'] = logyg 28 = logyg 10

=logy (T2 2% =1 =logy, 7+ 200g), 21
= 08451 + 2 « DA0I0 - 1 = (LH4S] + 0602 — 1 = 0.44T1,
69. log (05T = 1,756 = log 7 = L7566 [ mantizsa will remain the samel

log 67 + log (0.67F + log 4057

57 g7 "
= T+ 8 i | s |
Nt h‘{lm]* """[lm.-

= th?tEthT—.‘ilnﬂM+%lﬂgﬁ1‘-]§Iugl[lﬂ

9 T
=2 log 57— g
60, log (2%%) = 64 = Jog 2 = (64 = 0.30103) = 19 26592
Its characteristic is 19. Hence, the number of digits in 299 iz 20.
8L log 4% = 5 log 4 = 50 log 2% = (50 x 2} log 2 = 100 x leg 2 = {100 = 0.30103) = 3.103.
Characteristic = 30. Hence, the number of digits in 4% = 31.

log 100 = Exl,?ﬁﬁ—%mz = 7002 = T = D502

82. log 5% = 20 log & = Eﬂx[],qt[]'-g]] = 20(log 10 - log 2

= 80 (1 — 030107 = 20 = 0.6980 = 13.6800.
Characteristic = 13. Hence, the number of digits in 5 is 14,
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