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KEY CONCEPTS(LOGARITHM)

THINGS To REMEMBER :

1.

LOGARITHM OF A NUMBER:

The logarithm of the number N to the base 'd is the exponent indicating

the power towhich the base 'a must be raised to obtain the number N. | log,2=0.3010

This number is designated as log,N. log. 3= 0.4771
10 )

Hence: logN=x< a=N ,a>0,a#1& N>0 In2=0.693

REMEMBER

If a=10,then we write logb rather than log,,b . In10=2.303
If a=e, we write Inb rather than log b .
The existence and uniqueness of the number log,N follows from the properties of anexponentia
functions

From the definition of thelogarithm of the number N tothebase'a , wehavean

identity : ad%" =N, a>0,a#1& N>0

This is known as the FUNDAMENTAL LOGARITHMIC | DENTITY .
Note :log,1=0 (@>0, az1l)
log,a=1 (@a>0, azl)ad
log,,a=-1 (a>0, a=1)

THE PRINCIPAL PROPERTIES OF LOGARITHMS:
Let M & N are arbitrary posiitive numbers, a>0,a#1,b>0,b=1 and a is any rea number
then ;

(@) log,(M.N)=log,M +log,N (i) log,(M/N) =log,M —1log,N
(i) log,M*= a.log,M (iv)  log,M = 1og M
Iogab
Note: #” loga.logb=1 < log,a=1/logp. # loga.logb.logc=1
# log,x.log,y . log,z=log,x. AT s

3.* PROPERTIES OF MONOTONOCITY OF LOGARITHM :

(@) For a>1 the inequality 0<x<y & log,x < log,y are equivalent.

(i) For 0<a<1 the inequality 0<x <y & log,x>log,y are equivalent.

(iiiy  If a>1 then log,x<p = O<x<@

(iv) If a>1 then logx>p = X > aP

v) If 0<a<1then log,x<p = x>a&

(vi) If O<a<1thenlogx>p = O<x<@

NOTE THAT :

e If the number & the base are on oneside of theunity, thenthelogarithmis positive; If the number &
thebase are on different sidesof unity, then thelogarithm isnegative.

e The base of the logarithm *a” must not equal unity otherwise numbers not equal to unity will not have
a logarithm & any number will bethelogarithm of unity.

e For anon negativenumber '8 & n>2, ne N Va =avn,

*

Will becovered in detail in QUADRATIC EQAUTION
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Q.1

EXERCISE-I

Le A denotes the value of loglo[ab+\/(ab)24(a+ b)J + |0910[ab\/(ab)24(61+ b))

2 2
whena=43and b =57

and B denotesthevalueof theexpression (2'09618 ) (3' 0ds 3).
Findthevalueof (A - B).

Q.2(a) If x=log;4andy=1log:3, findthevalueof log,;10 andlog,(1.2) intermsof x andy.

(b) If K'°%5 =16, findthevalueof k(%29
Solve for x (Q.3t0Q.5):

Q.3

Q.4

Q.5
Q.6
Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15
Q.16

Q.17

(a) If log,q(x?—12x+36) =2 (b) 9l+loox _3l+loox_210=0; where base of log is3.
Iogb(long)

Simplify: (3) logy47203/0 127 %, (b) a '**°

(@) If log, log, log,x=0; (b) If log,logs [v2x-2+3] =0

(@ Which is smaller? 2 or (log 2+log,n). (b)Provethat log,5andlog,7 arebothirrational.

Let aand b bereal numbersgreater than 1 for which there existsapositive real number c, different
from 1, such that . _
2(log.c+log,c) =9log, c. Findthelargest possiblevaueof log b.
Find the square of the sum of theroots of the equation
log,x - log,x - log-x =log.x - log,x +10g,x - logX +l0g.X - log,x.
3

6 + 6 °
log,(2000)° * l0g,(2000)
aog4ﬁ(3*\/€)>6|098(\/§*\/§)

Find thevalue of the expression

Cdculate : 4

1 3

Smolif 81@4—3'09“@3 (\/7 T, (125)Iog 6
mpity >, —M8M —— 09257 25
ity {7z

..o _log (l) 4 1
Smplify: 5 ~V52/41|]og _——+log,, —————.
Y S N N R TN

Find 'x' satisfyingtheequation 4'%10** — 6/%%10% — 5 3l080x*+2 =,

2 a2b®
Given that log,a=s, log,b = s*> and Iogc2 8) = 3.1 Write log,—;— as afunction of 's
c

(& b,c>0, c=1).

Find the value of 49%'%972)

Given that log,3=a, log;5=Db, log,2=c, express the logarithm of the number 63 tothe base
140intermsof a, b& c.

I09224_ Iog2192 3

+ 5—IogS4 .

Prove th
ove that Iog%z I09122
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Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Note :

Q.1
Q.2
Q.4
Q.5

Prove that a-bY=0 where x= ,/log.b & y=loga, 6 a>0, b>0 & a,b=1.
If a b, carepositivereal numberssuchthat 8% =27; 0™ =49and ¢°™* = /17 . Findthe

vaueof (aﬂogﬂ) 4+ o9 1)? | (l0g;; 25) )

log,,(x-3) 1

(@) Solve for x, _Ioglo(xz—Zl)_E

(b) log(logx) +log(logx3—2) =0 ; where base of log is 10 everywhere.
(c) log,2.log,2=10g,,2 (d) 599 +5x!965 =3 (a>0) ; where base of log is a.

10 X

If x,y>0, Iogyx +logy=—- andxy =144, then Xy N whereN isanatural number, find the
3 2

vaueof N.

Solvethesystem of equations:

Iogax Ioga(xyz) =438
Iogay Ioga(xyz) =12,a>0,a= 1.
Iogaz Ioga(xyz):84

(@  Given: log,,34.56 = 1.5386, find log,,3.456 ; log,,0.3456 & log,,0.003456.

(b) Find the number of positive integers which have the characteristic 3, when the base of the
logarithmis?.

(© If log,,2=0.3010 & log,,3=0.4771, findthevalueof log,,(2.25).

(d) Findtheantilogarithm of 0.75, if thebaseof thelogarithmis 2401.

If log,,2=0.3010, log,,3=0.4771. Find thenumber of integersin:

(@) 5% ()6 & () the number of zeros after the decimal in 3719,

Let  'L'denotestheantilog of 0.4tothebase1024.

and  'M'denotesthenumber of digitsin 6'° (Givenlog,,2 =0.3010, log,,3=0.4771)

and  'N'denotesthe number of positiveintegerswhich havethe characteristic 2, when base of the

logarithmisé.
Find thevalueof LMN.

EXERCISE-|I

From Q.1 to Q.7, solvetheequationfor X :
xloox+4 = 32 wherebaseof logarithmis?2.

log,,, (X2 +x—-6)>=4 Q.3  x+log,(1+2%) =x.log,,5+log,B.

5logx _ 3logx-1 = 3logx+1 _ 5logx-1 - where the base of logarithm is 10.
1+log 2(x —4)

Iogﬁ(«/x+3—\/x—3) =1
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Q.6 log;120+ (x—3) - 2.log, (1-53) = —log,(0.2— 5%

Q.7 Iog4+[1+%jlog3zlog(§/§+27).

Q.8 If 'x'and 'y’ are real numbers such that, 2 log(2y-3x)=Ilogx+logy, find 3

Q.9 Thereal xandy satisfy loggx +log,y?=5and loggy +log,x*>=7, findxy.

Q.10 If a=log,,18 & b=log,,54 then find the value of ab+5(a-b).

Q.11 If x=1+logbc, y=1+log,ca z=1+log.ab, thenprovethat Xxyz=Xxy +yz+ zx.
Q.12 If p=log,bc, g=log,ca, r=log.ab, then prove that pgr=p+q+r+2.

Q.13 If log,a.log.a+logb.logb+log.c.log, c=3(Wherea, b, caredifferent positiverea numbers= 1),
thenfindthevalueof abc.

Q.14 Lety=/log,3:log,12-log, 48-log,192+16 - log,12 - log,48 + 10. Findy € N.

3
Q.15 Solvetheequation > log,(x +2)%+3=log,(4 —x)3+log,(6 +x)3.

Q.16 Findtheproduct of thepositiverootsof theequation ./(2008) (x)'%92008* = x2.

Q.17 Find x satisfying the equation Iogz(1+ﬂj+logz(l—ij= 2Iogz(i— j .
X X+4 1

Q18 Solve : log, (VX +|x 1| | =logy(avx -3+ alJx 1)

Q.19 Provethat : 2 2% it 1 p<a

[\/'Oga%+ logy, dab — Ioga‘\‘/g+ Iogb‘\‘/a-\/logab [ 2 if b>a>1

Q.20 Solveforx: log?(4—x)+log(4—x).log (x+%) —2logz(x+3 =0.

EXERCISE-111
Q.1 logy,logg (x2+7)+log,,log,, (x*+7)t=-2. [REE 2000, 5 out of 100]

Q.2 Number of solutionsof log,(x — 1) = log,(x - 3) is
(A)3 (B)1 (© 2 (D)0 [JEE 2001 (Screening)]
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ANSWER SHEET

LOGARITHM
EXERCISE-I|
Xy+2 Xy+2y-2
2y '’ 2y
Q4 (@ -1 (b) log,N Q.5(a) 8 (b)x=3 Q6 (a2 Q.7 2 Q.8 3721 Q9 le

Q1 12 Q2(a) - (b) 625 Q3 (@) x=16 or x=-4 (b) x=5

1+ 2ac

1
_ - —3(s3 sl
Q109 QU1 Q126 Q.I3x Q142s+10°-3(s°+1) Q15 = Q16 - —— ——

100
Q.19 469 Q.20 (a) x=5 (b) x=10 (c)x:Z‘E or 272 (d) x = 271092 \where base of logis5.
111
Q.21 507 Q.22 (a*,a a")or (?’5’?) Q.23 (a) 0.5386; 1.5386; 3.5386 (b) 2058 (c) 0.3522 (d) 343

Q24 (a)140 (b) 12 (c) 47 Q.25 23040

EXERCISE-II
Ql1l x=2or 3—12 Q2 x=1 Q3 x=1 Q4 x=100 Q5 x=5Q.6 x=1 Q.7xed
Q.8 4/9 Q9 xy=2° Q101 Q.13 abc=1 Q14 y=6 Q15 x=2or 1-./33

Q.16 (20082 Q17 x=v2 or 6 Q.18 [0,1] U{4} Q.20 {0% 3+;/ﬁ}

EXERCISE-III
Qlx=3o0or -3 Q2 B
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