Logarithm

- L L]
Definition
If‘a’ is a positive real number, other than 1 and ' is a rational
number such that a® =N, then we say that logarichm of N to
base 'a' is b or b’ is the logarithm of N to base ‘a’, written as

log, N=b
So, a®=N e log, N=b
€& 7° =12 log, 1=0

g
81" =3 & log g =E
(1024)° =2 ¢ log,g 2 =10

Example 1. In the following which have the value of

x=47
(a) log; x=3 (b) logs x=3
(c) logg, x:% (d) Ingﬁ x=4
Sol. (d)(a)log,x=3e=x=2=8 (by definition)

(b) logs x=2 &> x=5"=125
(c) Fug,,,x=].r‘2ﬁx={51}”!=f3'f” e x=3" = x=729
(d) log 3 x=4 & x=(2)'

x=(=22=4

Example 2. Iflog; y = x and log, z = x, then the value
of 20" in terms of yandz is

(a) zy () 2%y (0) % (d) z/y
Sol. (b)log,y=xandlog,z=x
= . y=S"andz=2" -()
Now, 20" =(2° % 5)" =2% x§" _
=f2"}'*5'=zz-y [from Eq. ()]
0" =2y

Fundamental Laws of Logarithms
1. First Law If m,n are positive rational number, then
" log,, (mn) =log, m +log, n

EHAp]m

Here, if my,m,,my, ..., m, are positive rational NUmbgy
then
log, (mymym;y ...m,) =log, m;’
+Iﬂga m, +., '+1°E,m*
2 Second Law If mandn are positive rational T
then

m
log , (;J=logd m-—log, n

3. Third Law If mandn are positive rational numbe
then .
log, (m") =nlog, m

4 Fourth Law log, 1=0 *

5. Fifth Law log, a=1 |

6. Sixth Law If m is a positive rational number anda | |
are positive real numbers such that a #1 b #1, then

!'Dgﬂ 3t tugbm {[}
log, a
or log, a= logym
log, m
Putb=min Eq, (i)
log,, a
1
log, m=
log,,, @
= log, mxlog,, a=1

7. Seventh Law If'q is a positive real number and !
positive rational number, then

log ,, n* = £ log, n o
Y

If a =n, then

|
X ﬁm:lr-
|°E.rr' n’ bgn n [

]
- x =



; hth La_w If'a is a positiv
8. Eﬂgsitive rational number, then

nlog, a=n

inth Law If a' is a positive i
T !:tiunal number, then number and W is a

e real number and nis a

iy B
|°Eﬂn_lng,¢f n _Inga! ﬂ! =...‘:|Qgﬂm n™

gxample 3. The value of log,, (50) is

(a) 10930 2— 10950 5 (b) log,, 5
(c) logyo 2+logy 5 (d) log,g 2 +2 log,y 5
sol. (d) log 50=10gq (2 %25)

=log 2 +10gig 25 =log,, 2+ log,, §?

log256
gxample 4. The value of x in —222° _
log 16 log x is

(a) 1 (b) 10 (c) 100 (d) 0
sol. (0 log256 _log16" _2log16 _

" "logls  logl6 =~log16

= logu=2

log, x=2 (logx =log,, x)
x=10"=100

Example 5. The value of x in
log, 4+log, 16+log, 64=121s
(a) 1 (b) 2 (c) 3 (d) 4
- Sol. (b)log, 4+log, 16+log, 64=12
log, 2* +log, 2 +log, 26 =12
2log, 2 + 4log, 2 + 6log, 2=12
12log, 2=12
log, 2=1=2x=1

Example 6. The value of xinlog x ~log(x -1 =log3is

(a) 2/3 (b) 3/2 (c) 1/2 (d} 1/4
Sol. (b)logx —log(x="1)=log3
IDE—x""‘hEB
x=1
JEL. I
x=1
x=3x-1)
x=3x—3
-x==3
x=32

!ﬂplple 7. The value of
" log, 4-log, 5-logs 6+10ge 7+logy 8:10gg 9 Is
(@) 1 (b) 2
(c) =1 (d) None of these
Sol, (b) log, 4-log ;5-logs 6-log ¢ 7108 8108 9
_log4_logs _log6  log?  log8 , 1089
log3 xlagdx logs  log6 log7 log&
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Example 8. Iflog, a,log, b,log, c are in AP. then

(a) a,b,c are in GP (b) @,b,c are in AP
{c) a,b,c are in HP {d) None of these
Sol. (a) Aslog, alog, b,log, ¢ are in AP.

= 2log,b=log, a+log, ¢
2log, b =log, ac
log, b® =log, ac
bl=ac
= a,b,c are in GP.
Some Useful Results

Resultl. Ifa>1then

{i) log, x <0 f0<x<t

(i) log, x=0 for x =1

(iii) log, x >0 for x> 1

liv) x>y =log, x >log, ¥
Resultl. 1f0<a<1, then

(i} log, x>1 if0<x<a

(i) log, x =1 if x=a

(i) log, x <1 if x>a

(iv) log, x <0 for all x >1

(v) log, x=0 forx=1

(vi] log, ¥ =0 for all x satistying D<x <1

lvii}) x >y =2log, x <log, ¥

) " s x>a, whereg =1
Resitin. /oy, £ 2 O<x<a wherel<a<l
: Oex<a, ifa=1
N“m'x{iﬂ{ x>a if0<a<t

Systems of Logarithms

There are two systems of logarithms which are generally used

1. Common Logarithms in this system
Base is always raken as 10, also known as Brigg's system.
eg. log 100 = log,, 100 =2
log 1000 =log,, 1000 =3

| Whenever the base is not mentioned it should be considered as 10. 1

2. Natural Logarithms In this system base of
logarithm taken as ‘e’ e is irrational number between 2
and 3.
Characteristic and Mantissa of a
Logarithm

The logarithm of positive real number 'n' consists of two parts

1, The integral part is known as the characteristic. It is
always an integer positive, negative or zero.
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2. The decimal part is called as the mantissa. The mantissa 15
never negative and is always less than one.

To Find the Characteristic

Case I.  When the number is greater than 1.
The characteristic is one less than the number of digits in the
left of decimal paint in the given number.
eg. 6,125 characteristic is 0.
61.321 characteristic is 1.
725.132 characreristic is 2.

Case Il. When the number is less than 1.
The characteristic is one more than the number of zeros
between the decimal point and the first significant digit of the
number and it is negative.
eg. " 0.7684 characteristic is 1.

0.06712 characteristic is 2.

000031 characteristic is 4.

| In place of -1 or =2 elc., we Use 1 (one bar), Z (two bar) etc.

Antilogarithm
The positive number ‘a’ is called the antilogarichm of a number
b, iflog a=b. If ‘a’ is antilogarithm of b, we write a = antilog b.

50, a=antlogb < loga=b

Inserting Decimal Point
Two rules are used for inserting a decimal point.

Rule 1 When the characteristic of the logarithm is positive,
we insert the decimal point after the (n + 1)th digit, where n is
the characreristic.

1. If logy; x ==2, then the value of x is

l _ 1 1 1
(a) z (b ~ (c) = (d) “a
2. The value of log 5 (32) is
[a) 15 (b) 10 () 5 (d) 18
3. If log, V2 =é. then the value of a is
@) W2F ) (6)" (c) 3 (d) -6
4. Find the logarithm of 1728 to the base 243
(a) 3.124 b .
B Ed:; g.im
9
5. If log, E:-—%, then x is
2 3
o) -2 b 3 81
) -2 CE e @ 2?515

EXxercise

haracteristic of the logarithm i
such that the first ﬁignﬁh,%
is the characteristic. X

when the € :
¢ the decimal point

figures is at nth place, where
ple 9 The characteristic of the logarithm o
xam 4
iumber 0.00000014 is

(a) 1
(c) =7
Sol. (c) 0.00000014=14 X~y
=14%107
= The characteristic of log 0.00000014=— 7
Example 10. The characteristic of the logarithm ofy,

number 8.188 is
(a) 2 (b) 1
(c) -1 (d) 0
Sol. (d) 8188=8188 X 1=81a8 X 10°
. The characeristic of log 8.188=0

Example 11. The characteristic of the logarithm of th
number 566.37 is
(a) 2
(c) 4
Sol. (a)56637=5.6637%10°
.. The characteristic of log566.37=2

Rule 2
we inser

(b) 7
(d) None of these

(b) =2 .
(d) None of these

Example 12. The characteristic of the logarithm of the
number 313 is :

(a) 3
(e) 1
Sol. (b)313=313x10°

. The characteristic of log313=2

(b) 2
(d) 0

The value of 310g 3 +2 log 2 is1

(a) log 108

- (c) log109
7. What is the value of
00312 210gy/5 3)(10g, , 4).. (log, g0 10007

(b) log106
(d) None of these

(cos 20!
8 Orllaﬂ] :s the vah&t: ;il o s e
b6 04, [log, log, log, fﬁsﬁﬂﬁll is
() 4 () 16
10. log, x is equal to W
(o) |‘—x— (b) x1 Eg_;i | g}
0g.y %%y (0 @

log, y log. *



Jogig 10+ logyo 100 + log,q 1000 + log,, lﬂﬂuu

1 100000 is
4+ 1000 (b) 15

(a) 23 1 () 21 (d) 13 log,, 100
. The '\fﬂ]ue ﬂ.[ (5 lﬂgjﬂ 125 —2 ]ﬂgm 4 + lﬂgm 32] iﬁ
m% (b) 3 () 1 (d) 7
what' is the value of log,q, 0.12 (cDs
: 2008 1
[a) 12 (b} -1/2 (c) -2 (d)-2 I
Jfleg, b + %)= 1ogg (x +1) =2, then the value of x is
(a) 4 (b) 8 () 18 (d) 1
. The value of lugy x-log, y-log, z is
(3} log vz [b) xyz (c) 1 (d) o
. The value of log, (27 x!.,l'g_ x?ﬁ)—'} is 2
1 1 )
(a) 4 (b} 4 - c) B - 1
3 (c) - [d}‘4 -
1 1 i
. The value of i
Tog,, 692) " log,, byd) " Tog byd)
equal to it AL
(& xyz (b) 2 ) 0 (d)-v
. If log, x+ inq, x =6, then the value of ‘¥’ is':
(a) 16 ‘[b) 4 () 2 (d) 1

, What is the value of
2 log (5/8) + log (128/125) + log (5/2)? (CDS 2009 1)

(a) 0 * o) 1 c) 2 (d)'s -
. Given log,, 2=03010, the value of log,; 5 is
(a) 06990  (b) 06919  [0) 06119  (d) 07525
« If leg, x =m, the value ﬁflogngxis »
1
(@) == {b) m
m
() % {d) None of these
.1[Ing$+ln§§nlng{x+ﬂ. then '

(Bl x+y=1 () x—y=0 [ x=y=1 [dx=y

» Iflog, 6= m‘anﬂ log, 3 = n, then what is log, (r/2) equal
to? - (CDS 2009 1)

() m—n+1 Ih]m+n—-1 [ 1=m—-n [d1-m+n
- The charactefistic in log 67482 %107 is

(a) & (b) —4 [c) 5 (d) =5~
» 110" =173 #nd log,, 1730 =3.2380, then x equals to
la) 2.380 (b) 02380 - [c) 22380  (d) 1.380
(log tan 1° log'tdn 2°... log tan 50°) is I
fal 1 (b) -1 () 0 (d) )
! 1 i
" Tha 1 1 e A
value of 1—+ o 68 1-——————+ Tog, @) 1+ log, (xy)
Ia] 1 [C! X =Yz I_ﬂ] 0

plb) —
“.w’

28.

29,

30.

3.

32,

33.

34.

35.

36.

37

aa.

39.
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What is the value of [log,; (10)]/[log,es (10)]7
(CDS 2008 1)
(d) log,, 13

1
(a) 5 (b) 2 fc) 1

If 22%*3 =6*!, x equals to

@ 4log2+log3 b) 3log2+2log3
log3=Ilog2 log3—-2log2
Iug4E

b e

The va.lue of 10'%10 m+2 legyg A +3 logy p

(d) None of these

(a) mPnp’ (b) mn'g’
() nr'np? (d) None of these
Given that logy, 2=03010, log,, 3=04771 and

logy, 7 =08491, then logy, % is

(a) 28123 (o) 1.6088 (e} 16320
What is the value of

(% logyy 125 - 2 logyg 4 + log,g 32 + logyy 1]?
(CDS 2010 1}

2

dl =

(d) =

(d) 2.4558 -

(@ o (b) -E (@1

Which is not correct?

(a) log, 1+ 2+ 3)=logy [1-2-3)

{b) log,, 1=0

{c) log, 2+ 3) =logg 2-3

(d) log,y 10 =1
If gbande are three consecutive integers, then
log (ac +1) is equal to

(a) log{2b) (b) (log bf
[c) 2log b {d) Nene of these
The solution of equation log, [log, ()] =0 is
(@) x=1 [b) x= 2 f)x=%2 [dx==2
What is the value of - 1agm 25-21og,, 3 + log,, 187
(CDS 2010 1)
fa) 2 (b} 3 ic] {d] 0
Th 1 f 7 log — -2 log =
e value o ogg ug24+31ugm
fa) 2 {b) log 2 fe) 3 (d) log 3

If log, p=2, log, g =3, then the value of log, g is equal
to

1 2 3
o) = Mi 0 3 (d) &
Iflogff-aandlag%:h.th ::g:zsequa]m
o-3b o+ 3b a+2b a—2b
Was Dow Yim Yeim
. 2loga+2logda +2loga +2loga' +2logd® is
equal to
la) 30 (b) 10 [c) 10loga  [d) 30loga
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0.16
50. What islare the real value(s) of 256)™ x (16012
41. If log, 5=070, log; 10 is . (CDs a0
d) 1.56 = [
(a) 1.35 (b) 1.40 ; () mam:al (d) 1 (s) —4 only (o) 4 only () 4-4  (d)a—y "
42. The value of log, [l + 5] + log, [‘l + E) + log; [l + E] 51, 1 GV =)V = (/P and xyz=1 then what j e
1 value of m+n+p? ) [dﬂins 20
+.,,+1o-g3[l+ﬁ] Ty o) 1 (o ) <1
5 Y = ¢* =d, then which
(a) =1+ 2l0g, 5 (b) 2 52, If @*=ci=band ¢ =@ d, {c:r ol
lc) 3 (d) 4 following is correct? H m“
43. What is the value of [log,, (5 log,, 100)*? (cps 2011 1) (a) x_ 9 (b) x+y=q+z
(@) 4 (b) 3 (c) 2 (d) 1 vz O T
44. Consider the following stalements (c) xy =az ,
L (log, 017 + log,, 10 log,, 100 =3 53. If 27 +2'*™ =24, then what is the value of m
I1. logy,log,, 10 =1 (CDS 201y g
][Ir ].Dgw_ \ﬁ =+ 1ﬂglu \-"Tn =1 o {a] n. [b] 1;3 :E} 3’ [d] E
Of the above statements 54. If (ab™ )" -1 . :ba'i}"'i, then what is the value of 2
(a) | and Il are correct [b) 1 and I are correct
(c) 1 and I t (d) Al t (CDS 2008
| an :irf';‘ﬂ-rl‘ff . are c:rr:c 61 ) 2 3 (d) 4
45. What is log,, ['._1] + log,, [3] + logy, [4—)+ up to 8 55, 1f Y:lﬂ,‘}mr]_..u' then which one of the following js
terms equal to? (CDS 2011 1) correct? (CDS 2008
a) 0 (b) 1 (a) logy = xyloga [b) logy =x +yloga
[c) log,y 5 (d) None of these [c) logy=y+xlogo (d) logy = (v + x}loga
46. If log(x+y)=logx+logy and x=1.1568, then y is 56. If p*=r¥ =m and r¥ =p* =n, then which one of the
equal to following is correct? (CDS 2010 1)
fa) 73776 (b} 73776 () 53776  [(d) 53116 [a) xw = yz (b) xz = yw
47. If logy x + log, x + lon, x =11. The value of x is ) x+y=w+2z () x—y=w-2z
fa) 128 L) % fc) 32 (d) 64 57. If a*=bY=¢® and abc=1, then what is xy+yz+x
48. If lega+ log b=log fu+b), then equal to (CDS 2008 1)
i} (a) xyz b)) x+y+2z
18 eb=1 e @0 © 1
_a-1 @ a=b 58. A ball is dropped from a height 64 m above the ground
c) b= — 0= and every time it hits the ground it rises to a heigh!
X g% _gx+d i equal to half of the previous. What is the height
49, 1f 3" x27* =9""", then what is x equal ln:u’.:“:l5 _— attained after it hits the ground for the 16th timel
(a) 4 (b) 5 () 6 {alI 7 (cos 2063
@2z%m ®2"m © 27 m (d 7% m
Answers
1. (a) 2. (b) 3. (a) 4. (c) 5. (d) 6. (a) 7. (b 8. 9y 10. ()
11. (b) 12. (c) 13. (b) 14. (c) 15. (c) 16. (d) 17. {ui 18. Eii 13' Eg; 20. Eal
21. (c) 22, (a) 23. (d) 24. (d) 25. (b) 26. (c) 27. (a) 26, (5) 29. el g
31. (b) 32. (c) 33. (c) 34, (c) 35. (¢) 36. (c) 7. (b) 38. (c) 39, () 40. (d)
41. (c) 42. (a) 43. (d) 44, (a) 45. (c) 46. (a) 47.(d)  48. (b) 49. (a) 50. (b)
51. (a) 52. (c) 53. (c) 54, (a) 55. (a) 58. (a) S.(c) 56, () :



- = 1
i x=_.2=:.x=3 1,—.. —
I- hg; g

wHE__l

2. Leclog ; 32=x = 32=(2)
@ =@

: X
On comparing, 5:5 = x=10

2=
bgﬂ 6

! 4, let

. .

a's =\E =>ﬂ={-\lri}5

log, £ 1728=x = (23} = 1728
1728=2(3)° = (2.3y°
@V3) =@ 3)

On comparing = x=6

9 1
5. |.o ——
B 2
-2 _ 9
Hence, ¥ U= % (by definition)
2
— x'1=[_9.) 51 =;x=-2§
16 256 81

6. 3log3+2log2=log3' +log2’ =log27+log 4
=log(27 % 4)=log 108
7o (log,;; 2llog,5 3)(log,;. 4). (108, ngon 1000)

=(Ir}gz] log3 \( log4 log 1000
log1/2 J\log /3 J\log 14 )" log11000
"l nzm]
[ En logb

=[rugz] luga] |ag4] [iugmm
—log2 )\ =log3 )\ ~-log4) | =log1000

=(=Nx (=) x(-x..x(-1)
(- number of terms is odd)

==1

8. - log, x=1 = log,10=1 (by rule}

9. hﬂrb‘hhﬂ:fﬂﬁziﬁ =log, log, log, (16)
"' =log, log, log, (2 =log, log, (4)
" =log, log, (27) =log, (2) =1
10. log x= %X
log, y
11. l.tbs‘xn =ﬂ,$ﬂ
oy 10+log,, 107 + log,, 107 +logy, 10°+logig 10
=14+2+3+445=15
12. ' |°Em [125]”'.1 _logm 4? +Iﬂ,&uf
=logy, 5—log,y 2+ 5l0g, 2

13.

14,

15.

16.

17

20.

22,

9.

Hints and Solutions

10
=Iugm? —4log, 2+5log, 2
=logy 10—log,, 2— 4log,y 24 5log,y 2=1

1 1 1
logyy, 0.1=lo (—) =-lg (.._]
0o Bgt 1) 32 Eio 10

==log,, (10 =——;-hug.,u W===

2
2
X +Xx
]=2
x+1

h.llr-;

[ﬂg,,{xz +x)=log,(x +7)=2 =>lr:rg§[

1

X+
= §'= x:ﬂﬁx+16=x1+x
X+1
=2 X =15x-16=0
= x=160rx==1 {not possible)
!
ngx?ﬂxlngz='|
logy logz logx
Let log, (27 x 49 x4/9) = x

3 =27 x 49 x40 =3 %3730
3 37 = 3506 5.

===

6
The given expression is
=108, (%) +108,y, (v2) +log,, (zx) =log,, (xyyz 2x)
=log,,, (2)" =2log,,, xyz2=2

 loggx+logyx=6 or L luﬁ=
4 log2
logx Ingx
—~—=§=33 1
zrugz log2 B =T2log2
= log x = dlag2
= logx=logl6 = x=16

() o () n)

=2logS—2log8 +log 128 —log 125 +log5-log2
- 2logS—-2log? +log2’ ~log® +log5—log?

=(2log5 - 6log2) +(7log2 - 3log5) +log 5 - log 2
=3log5-3log5-7log2+7log2=0

L
logy, 5=log,, > =log, 10—log, 2=1-0.3010 = 0.6990
v log, x=m= x=a" = x=(a")""?
m
I“Eni x=‘i‘
X ¥
Here.lug—+ing-=togf)<+ﬂ
x

= |GE; ==log(x +y) = log 1=log(x +y)

=3 x+y=1
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23. Given, log,6=mandlog 3=n
log, 6 =m&x3}=]ng,?+hﬂ,3
log,3+log, 2=m
n+log,2=m=slog,2=m-n

Iag,(%]:lng,r-—bg,z =1=-m+n

24. The characteristic in log 67482 % 107, is =5

10°=173

x=log, 173=log,, 1730~ log,, 1000 =32380 -3 = 02380
26. (logtan1®){logtan2®)(logran3®)
... (logtan 45°)(logtan 46°)...(logtan 50°)

25.

=[(logran 1*)(logtan 2°)...
log (tan 44°)log(tan 46°)..logtan 50° )log tan 45°
=[(logtan1®)...(log tan 44°)(log tan 46°)
... Jogtan50°) % 0
=0 {logtan 45° =log 1=0)
27. The given expression is
1 1 1
= + +
log, (yz)+log, x log, (x2)+log,y log, (xy)+log, 2
Ve 3 o
log, xyz  log, xyz  log, xy2
=log,; x +10g,,, y +l0g,, 2 =log,, yz=1
logiy (10) _ logy, (10) ( 1 ]
= = c==log, ¢
loges (10) _ logy, 2(10) 08, €=5 08
= M = _1_- =2
;—Iog,s w 12

29, 2?"H =g
(2x +3)log2 =(x — Nlogé
2x log2+ 3log2 =(x—1)(log2 +log3)
2xlog2 +3log2=x(log2 +log3)—log2 —log3

or x(log2—log3)=—4log2—log3

L 4log2+log3
log3—log2
10, mbm m+2ogpn+I gy p = 10“’“’ i+ logyy ,,z ”ﬁimP"
= 1090 ™7 = mnp? (+a?=p)

31, hg,u:r-—logm 108 —logp 7
=log, 223 =log, 7'*

1
=2log, 2+ SInng—Elngw 7

:zxm.amu:wa{u,mn-%{u.awu

= 06020 + 14313 — 0.4245 = 16088

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

 — 2logg 4080 32+1080 1

i
~logg 12
3 1 3
= Llog ) — 21080 @) +logy, (2F +0

3 i

r%5-4|ag,u2+ﬁlug.u

—logy 5 +108i0 2=10810 10=1
(a) loge (14243)= log (1:2+3)
1__.1-_-,{5”;,&“(] =1are (rue.

Esz;b& f3+3]"|°8m5‘t|°&n =log, (2:3) is false,
Lera=a
Then, b=a+1and c=ta+2

ac+1=da+2)+1=4d ?4+2a+1=(a+ 1
ac+1=b’
hg{ac+1)=lngb’=llagb

bs;ﬂos.iﬂl 0=log; 1 .
tns.,{x’}-i—lnsﬁ
H=4=x=%2

—b&n 25— 2log, 34108, 18 =logy S—HIng.,, 9+log, 18

Sx18
=log; -__9 =log, 10= 1

?Iog——?lug-—+3!og—-

=7|log10—log 9] —2[log25— b324]+3[lngﬂ‘l-lagm]
=7[log2 +log5~2log3) —2[2log5 ~log3-3log2)
+3([4log3 - dlog2-leyg

=log2 w3
Here, log, p=2,log,q =3 N
By relation, log, g = og.q "
log,p 2
logx’y’=a =» 2logx+2logy=a g
logx—logy=b ]
S:DIﬁng ||:Ig‘.':=a‘+2£3 and [Og}p:ﬂ__‘_ag
¥ _Il
logx _a+2b
logy a-3b 7'

2loga+2loga’ +2log & +2loga‘ +2logd '
=2loga+4loga+éloga+ Bloga+10loga= =30k?

1
3ol

25

=logy ~+log; = +log; - +...+log, =
=log; 4 ~log, 3+1ﬂ’3;5—£dg;ﬁ4-log3 6-*":'515“
4. Hlog BT

=—log; 3+log, 25 =~ 1+2log; 5

2



3. [hﬁuﬁ‘“ﬁﬂ 100))" = (logs (Slog,, 10°))* ={log,, (10log, 10)]°

=(logy 10)* (+log, 10=1)
=1=1
44, 1Llogo 0B 10=108, (1) =021
L [ogg (00) +log,, 10-log, 100
=[~logg 10 +log, 10-log,, m*:{-ﬂhm.zi% 10

=+1+()2=+1+2=3
1
. 1og:, JT—“*"“’E“: ﬁa:"“h I'IL'|+-.‘l-'||::g“:| 1n=l+ 1
2

o nlrmlommen
o () 2

oo (3o )
o e 2o s
46, hg{x+y}=logx1fbgy
log(x+y)=log xy

(x+y)=
X 11568 11568
or = = = =7 =F
TR Aases—1 onses e
47, logg x +log x +log; x=11
. ]ogx+lugx+lu5x=
log8 logd log2
i log x 3 log x +|og{c="
3log2  2log2  log2
o TI0BX _ 11 & log x = 6log2
Glog2
= x=2°
nolh, x=64
48, Here, logab=log(a+b)
a
= ab—~a+b==h=-——"‘

(@a-1
49, Given, 3" x27° =¥+

3 P2 qAned y grade 3Tt d
x+3Ix=2Ax+ 4)

8
= ,4,;...1,; B x=—=4

2
'sn' ﬂ-"ﬁ]n“ x ['}5]01' {]ﬂ?]ﬂ.ﬁ x{lﬂma
| =(16° R x (16" =16%% = (4" =4'=4
51, Given, ()™= ()1 = (2" = k (say)
3 *;km.yﬂk".zmk’
-

-

On comparing

52,

53.

54.

55!

56.

57.

58.

]

105

Logarithm
m=km+n+p
= 1=4m* n+.ﬂ=kﬂ I'.'J:}I'I=1,Ei'ﬂ'\?ﬁ]
On comparing,
m+n+p=0
Gwen.u" "=band ' =d"=d = a=b"" and e=p""
d=a=d
pzpir g2 fon co}nparing]
q
= xy=uq
Given, 242 =24 2" (142)=24
= 2"x3=24=52"=8=2
=3 m=3
RN
Given, (ab™")* ' =(ba™")" " ! = [E] = (_)
b a
=1 =12 =14 5=1 o
G
b b b b
On comparing,
x=3=0=x=1
G'wemr={ﬂ'f'.]' a
y=(@}
On taking log both sides, we ger
logy =yloga” = logy =xyloga
Given, p'=r
o r=p" i)
and =
= r=p’ ..(i)
From Egs. (i) and (i)
p"r=p”'" ﬂi-i:.m.—_}rz
w
Given, a=t=c=k [
_— a=k'h"ll'
b=K"
and =K
LN e T 1.1,1 =
abe=k" ¥ T=1=k" ¥ =ik (rabe=1,00m)
On comparing,
1+1+1=D=&1}'+yz+n=ﬂ
Xy 2
After Ist hic ball height will be =5l (64)

F
After lind hic ball height will be = [i] (64)

G min
After 16th hit bal height willbew(%] :m-il—_u T

e ———



