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Surds, Indices and Logarithm

Measurement Scale: Richter, Decibel, etc.

=  We're at the typical "logarithms in the real world" example:
Richter scale and Decibel. The idea is to put events which
can vary drastically (earthquakes) on a single 1-10 scale.
Just like Page Rank, each I-point increase is a 10x
improvement in power.

= Decibels are similar, though it can be negative. Sounds can
go from intensely quiet (pin drop) to extremely loud
(airplane) and our brains can process it all. In reality, the
sound of an airplane's engine is millions (billions, trillions)
of times more powerful than a pin-drop, and it's
inconvenient to have a scale that goes from 1 to a gazillion.
Logs keep everything on a reasonable scale.

Powers: An expression that represents repeated multiplication

of the same factor is called its power.
exponent

or index
or power

base ——

Exponents are even used to describe the extent to which rain
water is acidic and even determine whether it would be safe to
go swimming in swimming pool (acidic water is not good for
skin!). You would have probably heard of the term pH scale
and Richter scale. A pH scale is a scale which is used to
determine the acidity of basicity of water. The scale uses
exponents to mark various acidity levels. Similarly, a Richter
scale is used to measure the magnitude of earthquakes. One
earthquake is different from another in terms of magnitude.
This scale too uses exponents.

Exponential growth can also be seen in population. If one
person has 4 children and then each of these children have 4
children, and so on, we get exponential increase in the
population.

Generation 0 1 2 3 4

Children 1 4 16 64 216

We can correlate the above data in exponential form as
follows:

Generation | (2°)° @'y 2%? 2%? @4

Children 1 4 16 64 216

(Anything to the power ‘zero’ is actually 1, we will learn more
about it in this concept)

Multiplication of Fractions:
The following rule for multiplying two fractions:
Product of two fractions

Product of numerators of the fractions

* Product of denominatiors of the fractions

Note

= The rules of multiplication given above are applicable to
both, proper and improper fractions.

= To multiply mixed numbers, we first convent them into
improper fractions and then multiply.

Division of Fractions: In our daily life we come across several
situations/problems, wherein we need to perform division
infractions. Some such situations are given in the following
examples.

= A paper strip of length 7%cm is cut into two equal pieces.

What is the length of each piece?
= A ribbon of length 44 cm is cut into equal pieces, each of

1
length 5 5 cm. How many pieces are obtained?

1
A 38% m long rope is cut into pieces of 55 m length each.

Indices and Surds: An index (plural: indices) is the power, or
exponent, of a number. For example, has an index of 3 and a
surd is an irrational number that can be expressed with roots. If

a is not rational, %/q is not a surd.

Laws of Indices

= d’=1, (a#0)

a™” =Lm, (a#0)
a

m+n

» """ =a".a", where m and n are rational numbers.

m

* """ =—, where m and n are rational numbers, a # 0
a
n (am )Il — aﬂlﬂ

/ q/
" ap 9 — al)

= If x=y,then a' =a’,but the converse may not be true.



For example:
1° =(1)*, but 68
= Ifa=+l,or 0, then x=y
= If a =1, then x,ymay be any real number.
= If a=-1,then x,y may be both even or both odd.
= If a =0, then x,y may be any non-zero real number.
= 4".b" =(ab)"is not always true.
In real domain, va+/b = \/@ ,only when a¢>0,b>0
= In complex domain, Ja~lb = \/@ ,if at least one of ¢ and
b is positive.
» If @* = b" then consider the following cases:
= If a#+b,then x=0
» If a =b # 0, then x may have any real value.

= If a=-b, then X is even.

Note

If we have to solve the -equation of the form

[£()]™ =[g(x)]’Vi.e., same index, different bases, then we

have to solve (a) f(x) =g(x), (b) f(x) ==g(x),(c) ¢(x)=0.

Verification should be done in (b) and (c) cases.

)gj (12 +1m+m2) xm (mz +nm+nz) n (nz +nl+lz)
Example 1. For x# 0,(—”1 - x_l =?
X X

X

] Pim+m? m m? +nm+n’ n n?+nl+l?
. X X X
Solution:| — - —
X X X

— (xlfm )(lz+lm+m2) (xmfn )m2+nm+n2 (xnfl )n2+nl+12

3_.3,.3

P mP—n® PP PP +m’ =i 40> -1 0
=x =1

=X X X =X

S— R

s (2] (2)(2)
EEERE)
GIECIKE

33 (2| 2 (3 2

— | X — | = — =—3X —3——3

2 5 5 3 5 5

23 33 53
NG

a a+b b b+c ¢ \¢ta

Example 3. Show that (x—bj [x_c] .(xaj =1.
X X X

a a+b b b+c ¢t
. X X X
Solution:| — | .| — | .|—
X X X

— (xa—b)a+h (xb—C)b+c (xc—a)c+a

— xaszz. be,L.Z. xezfaz :xaszz+bzfcz+czfaz — xO
=1=R.H.S.
. . 1 1 1
Example 4. If 2* =3” =677, prove that —+—+—=0.
X y z

Solution: Let 2'=3"=6"=k
Then, 2=k"*3=k""and 6=k ()
Now, 2x3=6
= kl/x ><kl/y :k—l/z

[Using (7)]

11 B

= k¥7=k-*

1 1 1
= —4—=—

Xy z
= l+l+l= 0

X y z

X 2x
Example 5. Find the value of x if (%) (éj = ﬂ

2) 16
x 2x
Solution: E i :E
3 2 16

- 2x 32x 34 - 32x-x 3 4
_——_— = — —_— | —
3:( 22x 24 22x-x 2



3 3\ 3V (3} [Bring surd in simples form]
= ol 2Bl e

2 2 2 =15v6 = 67/6 +4/6 =(15-6+4)/6 =136
Types of Surds (i) 53250 + 7316 —143/54 = 53125x2 + 73/8x2 14327 x2

= Simple surd: A surd consisting of a single term. For
b ¢ ¢ =5x5302 +7x 232 ~14x3x32 =(25+14-42)32
example 2\/5, 6J§,J§ etc.

* Pure and mixed surds: A surd consisting of wholly of an = _33/E
irrational number is called pure surd. (i) 5 3250 + 7316 —143/54

Example: \/g,iﬁ .A surd consisting of the product of a

. o . , =53125x2 +73/8x2 14327 x2
rational number and an irrational number is called a mixed

surd. = 5x532 +7x 232 ~14x3x32 =(25+14-42)32
Example: 51/3. =332

=  Compound surds: An expression consisting of the sum or
difference of two or more surds. (iv) 4/3+3.48 —2\/I =43 +316x3 3 DS

2\3 2\V3x3

Example: J5+ ﬁ,z —3+35 ete.

= Similar surds: If the surds are different multiples of the =43 +3x443 —gxé\/_ =4/3+1243 —%\/5
same surd, they are called similar surds.
Example: \/45,/80 are similar surds because they are = (4+ 12 —%j\f = %\/3

equal to 3+/5 and 4+/5 respectively.

* Binomial surds: A compound surd consisting of two surds Multiplication and Division of Surds

is called a binomial surd.
Example: /5 —~/2,3+3/2 etc. Example 7. Simplify
* Binomial quadratic surds: Binomial surds consisting of (i) Yax22 =3f4x22 =32 x11 =231

pure (or simple) surds of order two i.e., the surds of the (i) %/5><(‘/§=1\2/27><1\2/373=12/24 %3 =216x27 =432

form a~/b +cJd or a+ b-/c are called binomial quadratic

surds.
Example 8. Simplify «/8a’h’ x/4a’b’

Two binomial quadratic surds which differ only in the sign Solution: €/83a15 e x?/ 2 abt = \/213 97— $2ab

which connects their terms are said to be conjugate or
complementary to each other. The product of a binomial

- .3
quadratic surd and its conjugate is always rational. Example 9. Divide v24 +/200

Example: The conjugate of the surd 27 +53 is the surd \/_ / 24 216
Solution: /24 +3/200 = f
27 -543. 200 007 V625

Operation of Surds

.. . . ) Comparison of Surds: It is clear that if x>y >0and n>1 is
Addition and Subtraction of Surds: Addition and subtraction

of surds are possible only when order and radicand are same  a positive integer then x> (/; :

i.e. only for surds.
Example 10. Which is greater is each of the following:

Example 6. Simplify 1 1
N\ 3 S 1
(i)\/g— 316496 (ii)53'—250+7i/ﬁ—14%/5_4 (i) 316 and /8 and (11)\/;and<g

Solution: (i) L.C.M. of 3 and 515.
(i) 53250 + 73/16 — 14354 (iv) 443 + 3448 -2 \ﬁ olution: (i) or-an
2\3 Y6 =36’ =N1776

Solution: (i) v/6 —v216 ++/96 =156 =6 x6++/16x6 Y8 =85 =512



§7776 > /512
= Y6>38

(ii) L.CM.of2and3is6.

3 2
(3 =)
2 3
iﬁand i/z [As 8<9.'.l>l}
8 9 8 9
6l — > 6/l— = [—>3|—
8 9 2 3

Example 11. Arrange V2,33 and 45 is ascending order.
Solution: L.C.M. of 2, 3, 4 is 12.

As, 64<81<125.
s Wed <81 <9125
= 2<B<5

Example 12. Which is greater J7=Bor5-1

ion: 737 +43)
Solutlon.\f f \/_+ \/_)
_7-3 4
T3 V1448
CW5-DE5+) 5-1 4
And,/3-1= 5= 541 541

Now, we know that +/7 > /5 and \/5 >1,add

1 1
So, V7T+\V3>V5+1 =  —  <———
\/7+\/§ \/§+1

4 4
= B B o Vs

So, 51573

Properties of Quadratic Surds

= The square root of a rational number cannot be expressed as
the sum or difference of a rational number and a quadratic
surd.

= [ftwo quadratic surds cannot be reduced to others, which
have not the same irrational part, their product is
irrational.

* One quadratic surd cannot be equal to the sum or difference

of two others, not having the same irrational part.

= If a+\/3 = c+\/g ,where a and c¢ are rational, and
\/Z ,\/g are irrational, then a=c and b =d.
Example 13. The greatest number among %@ ,(‘/ﬁ ,f/ﬁ is:

Solution: \/— \/_ \/_

LCMof3,4,6is 12

9 =92 = (9%)"1 = (6561)""

1= ar)”? =133n""?

N7 =07 =(17%)"* = (289)"'"?
Hence 39 is the greatest number.

Rationalisation Factors
Example 14. Find the R.F. (rationalising factor) of the following:

() ~10 ai) V12 qii) V162 (i) U4
w) 16 w162 (vi)2+3  (vii)7-43

(ix)3V3+22 0B +2 i) 1+2+3
Solution:(i) \/ﬁ [ V10 x+/10 =/10x10 =10J as 10 s

rational number.

R.F. of @ is \/ﬁ
i) 12
First write its simplest from i.e. 243.
Now find R.F. (i.e. R.F. of J3is \/5)
R.F. of \/E is \/5
(i) 162
Simplest form of V162 is 9\/3.
R.F. of \/5 is ﬁ
R.F. of \/@ is \/5
@v) 4 Y4 =3
RF. of V4 is /4>
(v) 16
Simplest form of Q/E is 23/5
Now R.F. of 3/5 is %/2>2
RF. of 316 is 2*
~i) 162
Simplest form of 3162 is 3(‘/5
Now R.F. of ¥2is 42°
R.F. of (i/@) is §‘/273



(vii) 2443
As, 2+43)2-3)=(2)'-V3)’=4-3=1,
which is rational.

R.F.of 2++/3)is (2-/3)

(viii) 7—4+/3
As, (7-4V3)(7+43)=(7)* = (4—/3)? =49 48 =1, which
is rational

R.F.of (7-4-/3)is (7+4+/3)

(ix) 3V3+242
As  (V3+2V2)3V3-242)=(3V3) - (2v2)* =27 -8 =19,
which is rational.

R.F. of 3v/3+2+/2)is (3v/3-22)

® B2

As (B+DRF -Bx+Y2) =3 +32)=3+2=5,
which is rational.

RF. of (/3+32)is (3/37—3/3x€/§+§/272)

(xi) 1x~+2+43
(1472 +B)1+2=B) = 1+2) - (3)
— ()P + (2 +2)(2)=3 =1+2+242-3
=3+242-3=22
2/2x\2=2x2=4

RF. of 1+~/2 +/3 is
(1+x/§—\/§)and \/E

Note
RF. of Va ++/b or Ja—+/b type surds are also called conjugate

surds and vice versa.

= 2-Bis conjugate of 2443

= \/g +1 is conjugate of \/g—l

Sometimes conjugate surds and reciprocals are same

= 24+ \/g ,1t’s conjugate is 2 — \/g , its reciprocal is 2—\/§ and
vice versa.

= 5 —2\/6, it’s conjugate is 5+2\/€, its reciprocal is

5— 2\/6 and vice versa.

Example 15. Express the following surd with a rational
denominator.

Solution: 8
V15 +1-/5-3
_ g (Vi3 +1)+(5+15)
(55 B) || (V5 +1)+ (V5 5)
~ 8(\/E+1+\/§+\/§)
s ()
~ 8(\/E+1+\/§+\/§)
154142415 -(5+3+2415)
8(\/E+1+\/§+\/§)
B 8
:(\/E+1+\/§+\/§)
Example 16. Evaluate each of the following:
(i) 5°x5*; (i) 5°+5°;
(i) (3°) ) [%j :

3\
) (Z]

Solution: Using the laws of indices, we have

() 525" =5 =5°=15625
am Xan — am—n
58
(i) 5°+%° == 587 =5° =3125
am +an _amfn

11)3_113 1331

12) 120 1728




3 -3 2
Example 17. Evaluate: (gj X (gj X (ij
3 5 5

3 -3 -2 3 5
Solution: We have, (%) X (gj X (3] = 2—3 X L X 3—2
3 5 5 3 (2 / 5) 5

2} 1

= X—
3 2/5

. . 81 -3/4 (25)3/2 (5)3
Example 18. Simplify | — x )
P PRy (16) { 9 2

Solution: We have

G @6

CIREEIEEN
]
-]
e

23 33 . 23 23 33 53
:3—3)( 5—3—? 23—3>< 5—3><? =1

Square root of a + \b + Ve + d whereVb, V¢ and\d are
surds:

Let y/(a+~/b) =x +.[y

Then squaring both sides we have, a+ \/Z =x+y+ 2\/; \/;

:2\/5

37 2Px5x3* 5
x_=2"" 7" _-
57 3¥x2°x5 3

, where x, y > 0 are rational numbers.

= a=x+Y,
=b=4xy
So,(x—y) =(x+y) —4xy=a’—b
After solving we can find x and y.

Similarly square root of a—+/b can be found by taking

«/(a—\/l; =\/;—\/7, x>y

To find square root of a + \b + Ve + Vd:

Let\/(a+\/3+\/2+\/§):\/;+\/;+x/;,(x,y,z>0)and
take\/(a+\/5—«/2—\/5) :\/;4-\/;—\/;. Then by squaring

and equating, we get equations in x, y, z. On solving these

equations, we can find the required square roots.
Note

= If a’—bis not a perfect square, the square root of

b is complicated ie., we can't find the value of

V(a+ Jb ) in the form of a compound surd.
= If«/(a+\/3 :\/;+\/;,x>ythen «/(a—\/g :\/;—\/;

oo [
o [

= [fqis arational number, \/E , \/E , \/E , are surds then

Ja+b+ c+\/§=\/%+\/%+\/%
Vb e = [P o, e
Ja—ﬁ—@ﬁzg_\/%_g

Cube Root of a Binomial Quadratic: If (a++/b)" = x+\/)7

then (a—+/b)** = x— [y, where a is a rational number and b is

a surd. Procedure of finding (a++/b)"* is illustrated with the
help of an example:
Taking (37-30+/3)"* =x+.f/y we get on cubing both sides,
37-304/30 =x° +3xy—(3x2 +y)\/;

x* +3xy =37

(Bx® + ) ¥30\3 =1512
As /3 cannot be reduced, let us assume y=3we get
3x+y=3x"+3=30

x=3
Which doesn't satisfy x* + 3xy =37

Again taking y =12, we get 3x? +12 =15,



x=1x=1Ly=12satisfy x*+3xy =37

Y37-303 =1-V12 =1-23

Logarithm: The Logarithm of a given number to a given base
is the index of the power to which the base must be raised in
order to equal the given numberIf a>0and =1, then
logarithm of a positive number N is defined as the index x of
that power of ‘a' which

ie,log, N = xiffa* =N = a*%" = N,a>0,a#1land N>0

equals N

It is also known as fundamental logarithmic identity.Its domain
is (0,00) and range is R.a is called the base of the logarithmic
function.When base is 'e¢' then the logarithmic function is called
natural or Napierian logarithmic function and when base is 10,
then it is called common logarithmic function.

Characteristic and mantissa

(1) The integral part of a logarithm is called the characteristic
and the fractional part is called mantissa.
log,, N =integer + fraction (+ve)

Charac’jerstics Mantissa

(2) The mantissa part of log of a number is always kept
positive.

(3) If the characteristics of log;q N be n, then the number of
digits in N is (n+1).

(4) If the characteristics of log;; N be (— 1) then there exists (n

— 1) number of zeros after decimal part of V.

Properties of logarithms: Let m and n be arbitrary positive
numbers such that a>0,a#1, b >0, b #1 then

(1) log,a=1, log,1=0

(2) log, b.log,a=1=log, b = 1
log, a
(3) log, a=log, a. log, b or log, a= log, a
log, ¢

(4) log,(mn)=log, m+log, n
5) loga(m) =log, m-log, n
n

(6) log, m" =nlog, m

(7) a°%™ =m

) loga[l) =-log,n
n

1
9)log , n= Eloga n

(10) log , n” :%logun , (B=0)

(11)a"%P = p'%® (g b c>0and c=1)

Logarithmic inequalities

(OHIf a>L,p>1 = log,p>0
2)If0<a<Lp>1 = log,p<0
B3)Ifa>1,0<p<1 = log,p<0
@If p>a>1 = log, p>1
S)Ifa>p>1 = O0<log,p<1
6)If0<a<p<l = O<log,p<1
(MHIfO0<p<a<l = log,p>1

b .

f 1

(8) If log,,a>b = azm.,itm>
a<m? if 0<m<1

a<m’, if m>1

9) log,,a<b =
a>mP, if 0O<m<1
(10) log,a>log,b = a>b if base p is positive and >1 or
a<bifbase pispositiveand<1lie,0<p<1.

In other words, if base is greater than 1 then inequality remains
same and if base is positive but less than 1 then the sign of
inequality is reversed.

Example 19. Logarithm of 3%/4 to the base 2V2 is
Solution: Let x be the required logarithm, then by definition

(2V2) =3K/a
(2.21/2))( _ 25.22/5 .

3x 2

futad 542
22 =25
Here, by equating the indices, %x = % ,
1
X = 18 =3.6
5

Example 20. If log, 2 = m, then log, 2 =m, is?
log28 log7+log4

Solution: log,, 28 =

10g49_ 2log7
:M+loi4:l+llog74
2log7 2log7 2 2

11 1 1 1+2m
=—+—=2log,2==—+log,.2=—+m=
2 Ty E Ty TR ST 2




Multiple Choice Questions

1. If2"=4" =8 and xyz = 288, then—1+—1 +i:
x4

y 8z
a. 11/48 b. 11/24 c. 11/8 d. 11/96
2 23" 473" _
3n+2 _ 2(1/3)[,,,
a. 1 b.3 c.—1 d. 0
2 x+2 3 2-2x
3. If|— =| = , then x=
3 2
a. | b. 3 c.4 d. 0

4. The equation 407+ _9 202 4 g — ) has the solution

a.x=1 b.x=-1 c.x=+/2 d.x=-—/2
15 .
5. Th 1 f :
S 0 V20 Va0 5 VRO
a.\/5(5++/2) b./5(2++/2)
e./51++/2) d.v/53++/2)
6. If x=3J(2+1)—-J(2-1); then x* +3x =
a.2 b. 6
c. 6x d. None of these
7. \/(3+\/§) is equal to:
a.\/5+1 b.\/§+\/5
1
c.(\/§+1)/\/5 d.E(\/§+l)
g \[10—(24) —J(40) +/(60)] =
a.\/§+\/§+\/§ b.\/§+\/§—\/5
c.ﬁ—ﬁ+ﬁ d\/§+\/§—\/§
9. Y17+1242)=
a.2+1 b.2"4 (V2 +1)
c. 2\/§+1 d. None of these
4 2 3
- (23] 3)
11 3 2
a. 1l b.0 c.2 d. i
121
5 4 -1
n (553
2 3 5
5
a.0 b. 20 c. — d. 1

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

255 x 260 _ 297 x 218
a.0 b. 1
c.2 d.-1

(25)* x (243)*"
(16)5/4 x (8)4/3

a. Bl b.0
512
c. 1l d. None of these
16x2"" —4x2"
16 x 2n+2 _ 2>< 2n+2
1
a.— b. 1 c.0 d.2
2

For y =log, xto be defined 'a' must be

a. Any positive real number
b. Any number
C.>2e

d. Any positive real number = 1

Logarithm of 32?/1 to the base 2v/2 is:
a.3.6 b.5
c. 5.6 d. None of these

The number log, 7 is:
a. An integer b. A rational number

¢. An irrational number d. A prime number

If log; 2 =m, then log 4 28 is equal to:

a. 2(1+2m) b 1*2m o _2 d. 1+m
2 1+2m
a+b 1 .
Iflog, 2 = 2 (log, a+log, b), then relation between
a and b will be:
a.a=b b.a=2 e 2=b d -2
2 3

Which is the correct order for a given number ¢ in
increasing order?

a. log, a,log; @, log, a,log; a
b. log;, a,logs ¢, log, a,log, a
c. logy a,log, a,log, o, log; a

d. logs ,log, a,log, @,log;, @

logab-log | b |-
a. loga b. log|a|
c. —loga d. None of these



22. The value of y/(log?s 4) is
a.—2 b. /(~4)
c. 2 d. None of these
23. The value of log, 4log, 5log 6log, 7log, 8log,9 is:
a. l b.2 c.3 d. 4
24. log;log; {7747 =
a.3log, 7 b.1-3log; 7
c.1-3log, 2 d.None of these
25. The value of 81110853 1 27°°993¢ | 34/1°97% i equal to
a. 49 b. 625 c.216 d. 890
26. 7 log(igj + 510g[ gij +3 log[%] is equal to
a.0 b. 1 c.log 2 d.log 3
ANSWERS
1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
d a c a,b c a c b a d
1. | 12, | 13. | 14. | 15 | 16. | 17. | 18. | 19. | 20.
c a a a d a c b a b
21. 22. 23. 24. 25. 26. 27. 28. 29. 30.
b c b c d c d b,c [¢ c
SOLUTIONS
1. (d) 2" =27 =2%%je,x=2y=3z=kFk (say)

So,

(@)

3

Then xyz = % =288,

k=12
x=12,y=6,z=4.
1 1 11

Therefore, < =

2x 4y 8z 96
23" 473" 23732473

3n+2 ~ 2(1jln - 3;171.33 _ 2.3n71
3

3" 1[18+7]
G '[27-2

"

Clearly x+2=2x-2=>x=4

27. 1If log, 5 =aand logs 6 = b, then log, 2 is equal to

1 b1 c.2ab+1  d._t

a. .
2a+1 2b+1 2ab -1

28. If log, x.logs k =log, 5,k # 1,k > 0, then x is equal to

a.k b. 1
5
c.5 d. None of these

29. If logs a.log, x = 2, then x is equal to

a. 125 b.a?
c. 25 d. None of these

30. If a® +4b? = 12ab, then log(a + 2b) is
a%[loga+logb—log2] b.log%+log%+log2

1 [log a +log b + 4 log 2] d.%[loga—logb+4log 2]

e
No|

4. (a,b) 45 92" 18—
= (2W)2 920" 18-
Put 207 =,
Then y*> -9y +8 =0 which gives y =8,y =1
When y=8=2""7=8=2""7=2
= X+2=3=x"=l=x=1-1
When y=1= 2"
=122 =2 =x*+2
=0 = x> = -2, which is not possible.

15

V10 +4/20 ++/40 —+/5-+/80

5. (c) Given fraction =

15
10+ 245+ 2410 =5 - 445
15 5 V10 ++/5

T3J10-3V5 J10-+5 V10445
10 +~/5 =52 +1)
6. @x=R2+1)"-x2-1"
= = 2+D)-(2-1)-3-2+D"
202 -3N2 1]

x*=2-32-1D"x

U

. X +3x=2.



7. (c)Let\/m:\/;+\/;
3+\/§=x+y+2\/5.
Obviously x+y =3 and 4xy =5.

So, (x-y)’=9-5=4or (x—y)=2

L

2

TS S

8. (b)Let 10—@—M+J@
= (Va b ++/e) 1024 - /40 + /60

After solving x —% y=

:a+b+c—2x/%—2x/ﬁ+2\/g,a,b,c>0.

Then a+b+c=10, ab=6, bc =10, ca =15
a’b*c’ =900
= abc=30(#+30). So, a=3,b=2,c=5
Therefore, \/(IO—M—\/E+\/%)
=+(3+5-12)

9. (a) \/(17+12\/5) = \/[32 +(2\/§)2 +2.3.2\/§}

=3+242
Q/(17+12ﬁ):\/(3+2ﬁ)=ﬁ+1.
10. (d) We have
2y 3324 Jr 3
11 3 2 114 3? 23
_2x3 6
T 121

11. (c) We have, (lj x[_—zj X(E)
2 3 5

_ Ixl6x5 5 5

32x81x3  2x81x3 486

12. (a) We haVe, 255 x 260 _ 297 % 218 :55+60 _297+18

— 15 _9l1s

13. (a) (25) 5/4 (243) - <52)5/4X(35)4/3
(16) " x@®" (24) " x(2))

52312, 353/5 53 33 _125%x27 3375

TR T 5 0t T 30x16 | 512

14.

15.
16.

17.

18.

19.

20.

21.

16x 2" —4%x2" 24 % 2m 22 % 2"

a =
() 16)(2’”2—2)(2,”2 24X2n+2_2><2n+2
2n+5 _2n+2 B 2n+5 _2n+2 B 2n+5 _2n+2 B 1
- Q6 _ oyt - 2.2n+5 _2.2n+2 2(2;1+5 _2n+2) 2
(d) It is obvious.

(a) Let x be the required logarithm ,
then by definition (2«/§ )= 3234
(2.21/2 )x — 25.22/5 ;
3x 2
22 _ 2 "5
Here, by equating the indices, % X = 27
18
5
(c) Suppose, if possible, log, 7is rational, say p/q where

=36.

p and g are integers, prime to each other. Then,
L=log,7=>7=2""=2"=7",

which is false since L.H.S is even and R.H.S is odd.
Obviously log, 7 is not an integer and hence not a prime

number.
log28 log7+log4

b) | 28 = =

(b)logs 28 =1 29 = 21og7
_ log7 N log4 _l —log74
" 2log7  2log7 2 2

1 1

=—+—2log,2

2 2
=l+log72=l+m=1+2m

2 2 2
(a)loge(“;b]:éuogeaﬂogeb)

;log =log, \/_
‘”b =vab = a+b=2Jab
(JZ_JE)Zzo =Ja-vb=0=a=b

(b) Since 10, 3, e, 2 are in decreasing order. Obviously,

log;o a,logs @, log, a,log, o are in increasing order.

(b) logab—1log|b|

ab
log[ j log|al.
|b]

(c) Y} IOgo.s 4
= {/{log,;(0.5)?}°
=4(=2) =2.



23.

24.

25.

26.

27.

(b) logs 4.log, 5.log; 6.logg 7.1og; 8.logg 9

_log4 log5 log6 log7 log8 log9
log3 log4 log5 log6 log7 log8

_log9
log3

(c) log, log, 7 77

=log, log, 77"

=log,(7/8)

=log, 7—-log, 8

=1-log, 2’

=1-3log, 2.

(d) 8111/19953) 97109936 | 34/loas 9

1
_ 34105;3 5 N 33,Elog3 36

_ Slog354 + 3log3363/2 + 310g3 7412
=5%136%2 +7% =890.
(c¢) Given expression

7 5 3
_ log[g 25° fi]:logz,

=log39=log; 3% =2.

+ 34log97

157 "24° 803
(d) ab =log, 5.log; 6 =log, 6 :%10926

ab:%(1+1092 3)=2ab-1=log, 3

28.

aooad

1

log, 2=—"—.
83 2ab -1

(b, ¢) log, x.logs k=log, 5

logs x =log, 5

1

log, 5=
09+ log, 5

(log, 5 =1
log, 5=+1
xil =5
x:&l.

5

(¢) logsa.log, x =2
logs x=2
x=5"=25.

(¢) a® +4b? =12ab

a® +4b% + 4ab =16ab

(a+2b)? =16ab

2logla + 2b) =logl6+loga +logb

log(a + 2b) = %[loga +logb +4log2]



