


LAWS OF INDICES ' Example:

(1) amxa=a™" () x=yor
~ Example: (i) x=0,y=0
- 24x2® =07 1
— 3%x3"=3" 8 am= am
a™ men Example:
@ —=2a 11
o () 47 =—=5
Example: 42 16
75 ) ii -3 _ __1__ = ...1._
) T 75-2 _ 73 (i) 5 = =15
5 1
(i) 2L =27 O a =2
27 CA
. , le: 107" = —
(3 (@' =am™ mxample: 107 = o
Example:
() (@) g2 = 3? Laws of Surds
(i) (5%)° =5%9 =527 We write Y/a = a'/" and itis called a surd of order '’
(4) (axb) =a"xb" (1 (Va)' =(a*) =a
' Exampléf | @ Yab=Ya .
() (3x5)? =32x5 Example:
(if) (4X5)3=43X53 () 32X5:§/—2—X§/§
5 (_a_)”_gi (i) §7x13 =97 x¥13
b bB" T ua
Example: @) n==—=
ple: . b
0 (§J 39 Example:
4 42 16 3
3 .3 i 3 _% = :/g
(i (5) 5 125 5 95
i o - R ey
8 g3 512 5
SN (i % L= 7
6) a’ =1 1 J13
Here a may be any number mo
Example: (4) (% ) = Va
(i) 89=1 Example:
i) 1000°=1
" 0 (¥2) =32 =932
(7) a*=a’

if and only if Condition (i) (%)3 _ %[4“3 - 5pa



1 20
) Tfiia = e _ g (44] = 2 =1024

Example:

1/ 20

1 1 NACE

) 2%3[@10 = 10234 - {024 _ (b/ ) - =5"=625
Hence, 4 > §/5

S 1
(i) 3525 = 2536 - 257
5. Simplify, V8 +/2
aooo /8 -2
VB2 R442
SO 52 VB2
Solved Exampieg (Multiply numerator & denominator by conjugate of
denominator)
/ 2
1. Fmdthevalueof(sz ~ (\/§+\/2_) _8+2+2/16 10+8
343 - =3 Ans.

L e
so (2] (2] -2 N

343 Simplify

[o)]

3 7
’ va? +1-+a? -1
_(_2_)_3 ~(§)3hgz Sol.:
3 2 8 Va2 +1++/a% - x/a +1+as -
2. Solve 4%+ .8 = Ve +1 JaQ NI
3x~2
Sol.: 4% 2% 8= (22 x 23=1
( ) a’+1rg? _1+')/ + \(V/az 1\
:20x—4+d=1 - }\ }
2
:26x~1:20 [.0.20____1] a +1—~(a *1)
6x-1 _ no 1 2 4
=2l =2 _zeyatot o
2
N a 3x 5 /b\ x+3 ' i
3. Find the value of x if (5 =| .a_} 7. Which is greater 3/4 or 45
\ / '
1 1
Sol. - £ M (a Sol.: ¥4 = 4% and 45 = 5*
) b ' raise the power of both the surds by 12(1.CM of
_ -3 3and4) P
(a 3v 5_ a "
“6) b 3
431 =4*% = 256
=3x—5=-x-3
1 1 12
=4x=2:>x=—2— 54) =5%=125
4. Which is greater 41 or 55 Hence, 37 > 4E
1 1 1 .
Sol.: 44 =44 and 55 _ &5 : 8. lfo2xt =5% then find value of x
Now the LCM of 4 & & is 20, so to compare two 1

Qb
surds raise the power by 20. SOiL: Y=



1 1

= 22x—1 — (23 )x_s - 'é‘é;@"

— 22x—1 — 2-—3)(4'9 [.‘. __1;]_ — a—m}
a

9. If2¥=3Y =672 then (1+J—+—1—Jis equal to?
x vy z

Sol.:let 2* =3 =677 =k
1 1 =1
So, Z:kA, 3:kA, 6=k %
We know that 2 x 3 = 6 this gives
A A SR

x y  z
:l+_1+l:0
x Yy Zz
10. Arrange /2, ¥4 and ¥6 in ascending order
Sol.: /2 = o/

Ya =25 45 -6/
Now raise the power of given surds by LCM of 2,
3, 4thatis 12

(2%)12 _ 2664
(473)12 = 44 Z 056

12
(6%) - 67=216
Ans: 2, ¥6. ¥4

anooo

Logarithms

Definition
The logarithm of any number of a given base is equal
to the index to which the base should be raised to obtain
the given number.

For example if

a*=c, then x is called logarithm of a number ¢ to

the base a. It is written as log,c = x

Similarly

2%= 8 is similar as log,8 = 3

472 = 213 = ?15 is written

as log, 715 =2
10°% = 1000 = logy5 1000 = 3
3° =243 = l0gs 243 =5
Properties of Logarithms
() log,(mxn)=log,m+log,n

Example 1.
logyo(15) = logyg 3 +logyg 5

(b) log, (—?—]:loga (m)~log,(n)

Example 2.

logs (g) =log, 6 ~log, 5

(c) log, (m”):nlogam
Example 3.
logs 625 = logs 54 = 4logs 5

1
(d) log,n(m)= Eloga(m)
Example 4.

l0g,4(8) = %Iogz 8
(2) log,q: 1000 = %fogm 1000

_log,b

(€) log,b=
log,a

[here nmay be any natural number)

Example 5.

log,x 1

log,a log,a




(9) log,b xlogya =

log,b « log.a 1

az‘16y2

log,a log,b a=4
Remark: ‘ S 10ga ¥3 = find the value of a
(1) When base is not mentioned it is taken as 10. _ 6
@ Loga.nthms tothe base 10is known as common Sol.: log, 3 = 1
logarithms. 6
(3) log,a=1 %A
Example 7. =log, 372 = 5
logs5 = 1
log,? = 1 o af6-3%2 a=3=27
() loga1=0 8. If | | ! 11.find the value of
} 0 +logg x +1o =11 find the value o
[a may be any natural number.] Jz7 X 1009 x +10G3 x g
() a% = Sol.: 1ogy; x +logg x +logs x = 11
1 1
510%823 :—éloggx+~2-loggx+log3x=ﬂ
log, 7
3% =7 :ﬂlog3x=11
6
ooog =%log3x=1
— =10gs x =6
Solved Examples =x=3%=729
9. Solve logzn-log; 4 =2
1. Find the logarithm of 32 to the base 2 Sollog;1=Tog; 4 = oG, " 5
Sol.: log, 32 = log, (25) 4
n
=5l0g,2=5x1=5 l0gs - =
2. Find the value of 2°%5 o N_32 n_3244-136
Sol.: g% s _ 4
055 _ 2 2 2
So 2 =5 10. Find the value of logx— + Iog—y~ + Iog—z—
3. Find the value of 32+'9%5 yz = v
. 22+10035  n2 00,5 2 2 2
Sol.: 3°7%%B° = 32« 3%% Sol.: log>-+logY—+log*
- x5=45 eo=m oy
2 y2 Z2
4. Find the value of 3°7°%% = log—x<-x=—
yz zZx  xy
2
. 2—‘0%5 = —«—-~——-3 = g 2 222
SOI 3 310935 5 — !ngz})z/z = [Qg"fm O
5. Find the value of logx® +logx ’
Sol.: logx® + logx = 3logx +logx = 3 1. Evaluate log, (5“25)
L - 1

- 1
Soi.: fOQma:g

1343 ) 7

= logy 79 = *320g77 = -3




12.

13.

Evaluate = [0g,,,(0.01)
Sol.: logiy (100)™" = ~1logyg, 100 = ~1

It log g x = 3%, find the value of x

10
3\
Sol.: Iog@xz%g, x :(24)

=220 05 2 a0
nooo

Surds, Indices & Logarithms
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1 || Practice Exercise: |

. The value of (\/5)1/3 is:

(c)

o= win

i \/—2F = 64, then the value of n is:

(@) (o) 4
(

8
c) 6 (d) 12 .

9" x 3% x(27)°

I
3x(81)’

= 27, then n equals:

(@ 0 (b) 2
(€ 3 (d) 4

If (\/5)5 x 9% = 3% x 3,/3, then o equals:
(a) 2

(c) 4 (d) 5
If x, v, z are real numbers, then the value of:

oy zaz i

(a) xyz (b) xyz
1
@)gg (d) 1
. fi (b+c—a)' 36_‘1 (c+a-b). gci (a+b~c) _
x© x? x°
(a) xabc (b) xa+b+c
(C) xab+bc+ca (d) 1
8. If 2% 22 =3 thenx is equal to:
(@ O (b) 2
(c) -1 (d) -2
9. If 2% 1= 5-1:3- the value of x is:
(& 3 (b) 2
(¢ 0 (d) -2
10. If ¥y5+ x =3, then x is equal to:
(@) 125 (b) 64
(c) 27 (d) 9
11. If a* = b = ¢*and b? = ac, then y equals:
X2 xZ
@ x+2 (b) 2Ax-2)
xZ 2xZ
©) 2= @ G+
12. fx=y2 y=2"and z = x°, then the value of abc is:
(a) 4 by 3
(c) 2 (@) 1
aoon
Solutions
1. Ans. (c)
1.1
(oot
1
- (23 )1/6 _ 2(3"'6) ~ol2 - 5
2. Ans. (¢)

1 -2/3 1 ~4/3
(z6) (2]



= (21 6)2/3 . (27)4/3 - (63 )2/3 . (33)4/3

_ 6(3X§) . 3(3%) 62 +3% = 36 4

-_—\/z Z f;ﬂx_@x£:1
8 R ety iR

= === 7. Ans. (d)
81 9 Given Exp.
s. _ ~ - _ " "
Ans. (d) _ (b-c)(bre a) [(o-a)(c+a b) (a-b)(a+b~c)
n _ n/2 _ _ nb
\/5~ = 64 == 2 - 64 == 2 . i x(b2_02)+(c2_a2)+(a2_b2) x“a(bMC)—b(C—a)"C(a—-b)
g-=6 orn =12. = x0 0 = 1
Ans. (C) 8. Ans. (d)
9ﬂ XSS X(27)3 2x+4 _2x+2 - 3
 3x(81)’ =2 =2%%(2% ~1)=3
=272 =127
8 x 3% x(3%)
= — =33
4 x+2=00rx=-2.
3x(3)
9. Ans.(b)
2n 5 9
o 2 ST 33:33 3 ozt ] oot ]
X 8x—3 (23 )(X—S)
or 32I’]+5+9 _ 33 % 31 X 316
Of A2n+14 _ 20 = 221 = 5”1: = 2%t - 98-8«
2n+14=20
n 2x—1=9-3r or 5x-10 orx=2.
o 2n=6 or n=3,
10. Ans. (b)
Ans. (d) : On squaring both sides, we get
7 5 :
(V3) x9? =3 %33 5+¥x=90rYr=a
; , Cubing both sides, we get
= (37/2) x(32) = 3% x3'x 31? x=(4x 4x 4) =64,
3% 3% =59 1 31 3% 11. Ans. (d)
' Letax:by:CZ:k
(g#l) (oc+1+%)
o 32 /=3 Then a = k"*, b=k" and c=k2,
3/ +§ b2 =ac = k;’/y — k?/,\‘.kVZ
or, 315/2:3(12 So,oc+—=1—3—
2 2
(3
13 3 = k¥ =K ?
or o= (‘2““5) ="
12. Ans. (d)
Ans. (d)
[ {7b\a — 7ab e {vo\ab . abc . i 4. 3
[ l A S A G N < |6 R P

agoo




Surds, Indices & Logarithms
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H Practice Exercise: i

. Thevalue of log,,,7 is:
1
3 (b) -3
(d) 3

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

(o) —

(a) 2
(d) 4

1
4
(c) 4

If logg x = -i—,then the value of x is :

(a)
(©)

(b)

3
4
4 (d)

4
3
3
logs, x = 0.8, then x is equal to:

@) 25.6 (©) 16
() 10 (d) 128

f log, x+log, x = 6, thenxis equal to
(@ 2 (b) 4
(c) 8 (d) 16

If log 2 = 0,301b3, then the number of digits in
520 js;

(@) 14 (b) 16

(c) 18 (d) 25

The value of log,(log-625) is:

(a) 2 (b) 5

() 10 (dy 15
(logyaxlog.bxlog, c) is equal to:
(@ 0 (b) 1

(c) abc (d) atb+c

1 1 1 .
[(Ioga be) +1 * (logyca) +1 ' (log. ab) + 1} °

equal to:

(@) 1 (b)

2
3
© 3 @ 3

10.

11

12.

13.

14.

15.

16.

17.

if log,[log,(log,x)} = 1, then x is equal to:
(8 512 (b) 128
(c) 12 (dy O
. 1flog,,2=0.3010, then log, 10 is :
(@) .3322 (b) 3.2320
(c) 3.3222 (d) &
If logmz = 0.3010, the value of log, 5 is:
(@) 0.3241 (b) 0.6911
(c) 0.69920 (d) 0.7525
The value of (logy27 + l0g,32) is :
(@) 4 (b) 7
7 19
© 3 C=

If 10gs(x® +x)~10gs (x +1) = 2, then the value of x

If logx +logy =log(x+Y), then:

(@ x=y (b) xy =1
© y=22 @ y=-"
y= X x -1

1 . 1 . 1

The value of is:
0Gp1c) % 1Yy % 10Gp) *

(@) 3 (b) 2
(c)y 1 (d) 0
Iflog 2 = 0.3010and log 3 = 0.4771 then the value
of log 4.5 is:
(@) 0.6532 (b) 0.7727
{c) 0.3266 {d) None of these

oooo

Solutions

Ans. (a)

Letlog,,s7 =m.

m

Then, (343)" =7=(7°) =7

= 7M=7



:>3m=1::>m:1.
3

1
l0ga437 = 3
2. Ans. (c)
Let log((.0007) =m. Then,

;
=
10™ =.0001= 10 10000:0””
1

:W:ﬂOm:TO“ =M= -4

Iog10(0001) = “4.

_OJ

Ans. {(c)
2 23 _ (5323
logg x = 3 =x=8 (2 )

= 2(39 =22 =4,

4. Ans. (b)
l0ggp x = 0.8 = x = (32)°®

o Y=4=2%50y=2
logy (logs 625) = 2.
8. Ans.(b)

Given Exp. = log‘axlogbxlog‘o =
~ \logb " logc” loga

9. Ans. (a)

1 1
= +
log, bc+log,a  log, ca+log, b

1
o
log. ab+log, ¢

1 1 1
" log, (abe) “log, (abc) "iog, (abc)
= 10Gane @ +10Gape 0 +10G4, €

= 10Qape (aC) = 1.

10. Ans. (a)
log, [logs (log, x)] = 1
= logz(log, x) =2

=log,x=3%=9

l X. oo 9
fogs %+ TG, v = 6:>Igrg121 k“);;- Sr=2"=572
| | 11. Ans. (c)
logx ng
=0 | =12log2
27092 " log? = 3logx =12log 0, 10 = —| 1

or logx = 4log?2 = logx
=log2? or x=2*=16.
5. Ans. (a)

log5%° = 20log5 = 20 x [iog (“1—29)]

= 20x[log10-log2] = 20x [1-0.3010]
= 20 x 0.6990 = 13.5800

Characteristic =13.
Number of digits in 5%is 14.

. Ans. (a)
Let logs625 = x. Then, 5*

-GQR——’;‘lr\rxmA

B S 7-0 S |

l0g102  0.3010 = 33222
12. Ans, (C)

10 '

= 1-10g10 2 = (1~ 0.3010) = 0.6990.

13. Ans. (d)
log,27 + logg32

log,» 3° +log,s 2°
3 5

—logs 3 + =log, 2
5 93 3 92

19

3 5
$0.573°%

14. Ans. (¢)




2 16. Ans. (d)
= logs (x +1x) =2 Given Expression
X+

logs [.x (x+ 1)] =0 | =log, (%] +log, (5:.) +log, (é)

x+1 ‘
iogx(gxgxi):logho.
G T

or logsx =2 or x=52 = 25, P

15. Ans. (d) 17. Ans. (a)
logx +logy =log(x+Y)
= log(x+y)=log(xy)
Lxdy=xy of x=y(x—T)
x =(2x0.4771=0.3010) = 0.6532.
= Y=

Cox -1

log4.5 = Iog(%) = log9 —~log2

= log(3%) ~log2 = 2l0g3 - log2




