Indices and Surds

Before we proceed to Exponents (Indices) and Surds,

it 1s proper to learn about Real Numbers.

mmisb;::r:e]?::wm of certain symbols or figures called digits. The common Number System in use 1S
D A Is system we use ten symbols each representing a digit. These are 0, 1,2,3.4,5.6.7.8

and 9. A combination of these fi

gures representing a number is called a numeral.

‘g:e:ylsgi;xfagmﬁw Number System. It uses only 0 and 1. There are other Number Systems too.
h digit i a face value which equals the value of the digit itself, irrespective of its place in the numeral.
Each digit in a numeral/number has a place value besides its face value. For a given number/numeral we
begin from the extreme right as Unit's place, Ten's place, Hundred's place, Thousand's place and so on. This is

illustrated with an example below :
The number 2465971385 may be represented as :

Billion Ten Crores | TenLacs Lacs Ten Thousands | Hundreds | Tens Units
crores (million) Thousands

109 10° | 107 108 10 10* 103 102 100 | 10°

2 ) G 5 9 7 1 3 8 5

We may also write it as

2465971385 =2x%x 102 +4x 108 +6x 107 +5 x 108
+tc)1€:’)< 105+ 7x10%+1x10%+3x102+8x10! +5x
1

Here the place value of various digits are

Digit Place Value
5x100=5
8x 10! =80
3 x 102 = 300
1 x 10% = 1,000
7 x 10% = 70,000
9 x 10° = 900,000
5 x 108 = 5,000,000
6 x 107 = 70,000,000
4 x 108 = 400,000,000
2 x 109 = 2,000,000,000
Thus we see that the place value of a digit depends

on its location in the number. We can sec it for digits
5 in the above example. Its face value remains five at
both the places while its place value at two places are

5and 5,000,000.
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NUMBER SYSTEM
number system started with
natural numbers. These are generally known as count-
ing numbers. ‘Kronecker 2 German rpathematician
termed them as 'God's gift to mankind'. Howcve;, we
should know that the numser system is far from t:;::g
simple and that numbers of various kinds a:l'e used in
Mathematics. They have been mentioned below : \

Natural Numbexs : The counting numbers 1, 2, 3,

The development of the

The smallest natural number is 1 but there is no
largest, because regardless of how large a number is
chosen, there exist larger ones. The set of natural num-
bers is denoted by N.
N={1,2 3 4....1
Whole Numbers : In the set of natural numbers, if
we include the number 0, the resulting set is called
the set of whole numbers. The set of whole numbers is
represented by W.

Thus, W=1{0, 1, 2, 3, ...}

Remarks : (i) The number 0 has the property that
when it is added to or subtracted from a given number,

For example : 7+0=7
7-0=7
(ii) Zero is the only number which can be divided
by any other number but can divide no other number.

For example : %: 0, % = Meaningless (oo)

Integers : Natural numbers along with 0 and their
negatives are known as integers. The set of integers is
denoted by 1. Thus,

I={..-5-4,-3,-2,-1,0,1,2,3,4,5...}

Zero : O is also an integer but it is neither a posi-
tive integer nor a negative integer. But O is definitely a
non-negative integer as well as a non-positive integer.

Thus, (1) Set of positive integers = (1, 2, 3,

(i) Set of negative integers = (-1, - 2, - 3...}

(i) Set of non-negative integers = {0, 1, 2, 3, ....}

(iv) Set of non-positive integers = {0, - 1, - 2, - 3,
-4,-5,-6 ....}

() If a # 0, then 9.5 (0 is divisible by all non-
a
zero numbers).
(vl) No number is divisible by zero. Thus denomi-

4... are called natural numbers.
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nator can never be zero.

it gives back the same number. - .
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Rational Numbers : A number of the fo

a
where p and q are integers and g # 0 is known as

rational number.
-5
2 s
Bx.:() g
(a0 5[“5%)

that
Without loss of generality we shall assume

there is no common factor in p and g: for if they have
a common factor, we can divide each of them by it

without affecting the value of P . We may also assume
q

that g> 0.
Standard Form of a Rational Number : A ratio-

nal number £ is said to be in standard form if p and
q

qare integers and have no 0 common factor other than
land g> 0.

Ex. : i is a rational number but it is not in stan-
6

dard form. Its standard form is 3 . A rational number
3

may be positive, negative or zero. The rational number

P
; s positive if p and q have like signs and negative if

p and g have not like signs.

Representation of Rational Numbers as Deci-
mals : We know that the decimal form of a rational
number is either recurring or terminating,

An Important Result : If the denominator of a
rational number has no prime factors other than 2 or

5, then and only then it is expressible as a terminat-
ing decimal. e

Ex. : () —:-= 06 (Recurring decimal),

5
(@ “g= -2.5 (Terminating decimal),

3
() = =
3 075

3
H —
ere, denominator of 2 1s 4. The only prime fac-

tor of 4 18 2. Thus 4 has no prime factor other than 2.
4 :
So 3 s cxpressible as a terminating decimaj.

e

=(_EME-10 ¥

consider a right angled

Irrational Numbers : Let us AB and BC of unit

jsosceles triangle ABC with sides

length.

T a@ = AP+ BC? =12 417 =2

C

1 unit

il &
1 unit
Now, the question arises can AC be represented by
a rational number? If yes,

Let AC =£.whcrcp. ge land g+ 0.
q

We assume that there is no common factor other
than 1 in p and gq: for if they have a common factor, we
cancel it out.

2 P2

Now, AC=£  -.AC e
q q
2
or, 2:% Or.p2=2q2 ]
q
From, (i) it is clear that p2 is divisible by 2 and
hence p is also divisible by 2.

Let p=2m, me I

Then, p2 =4m2 = 2q?

SR =2m2 - (i)
From (i), it follows that g is also divisible by

2.
Thus both p and q are divisible b
a common factor 2, which con A B o

tradicts our
tions that p and q have no common factor. -
Hence AC cannot be .

represented
number. We wil] say that AC represcntsbzn Irrationa)

number /2 . There are infinite number of irrationg)
numbers such as V2. \E ;

3—2\5 ... ete,

Decimal form of an irratio
n
recurring nor termlnatlng. Whal Ot

Hence, () /3 = 1414213s....
(@5 =223¢

.....

22 |
(i) If we take nz—,—?- or 3.14, then it ig its ap.

Proximate value, & is an irrational number,

P



Real Numbers : Real numbers are those which
are either rational or irrational. The set of real num-

bers is denoted by R. .
' Real Numbers
Rational Numbers Ill'ﬂiﬂl:llll Numbers
l'nnt"'nns

Prime Numbers : A prime number is a number
which has no factors besides itself and unity i.e, it is
g:ialbie only by itself and 1 but not by any other num-

For example : 2, 3, 5, 7, 11, 17, 19, 23, 29, 31, 37,
41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101,
103, 107.

Note : () 2 is the only even number which is prime.

(i) All prime numbers other than 2 are odd num-
bers but all odd numbers are not prime numbers, e.g.,
9 is an odd number but it is not a prime number as it
is divisible by 3.

Composite Numbers : A composite number is one
which has other factors besides itself and unity. Thus
it is a non-prime number. For example, 4, 6, 9, 14, 15
etc.

Note : () 1 is neither prime nor composite.

(i) A composite number may be even or odd.

The number of ways in which a number N can be
expressed as product of two factors which are rela-
tively prime to each other is 2™ where mis the num-
ber of different prime factors of N.

For example, 540 =22 x 33 x 5 (=4 x27 x 5)

s m=3(.e., 2, 3, 5)

. No. of ways = 2%

= 41.e., 20 %27, 4 x 135, 108 x 5,540 x 1.

far is 222811
The largest prime number known so
which is of about 700 digits:rh Se—
tive Integers : These are series -
ber‘s:‘:ill.f.i:rcl:g by 1 mgascending or descending order.
For example, 12, 13, 14, 15.....
Similarly, examples of consecutive even numbers
will be 4, 6, 8, 10 ... .
22, 24, 26, 28 ..... and so on.
Examples of consecutive prime numbers may be

written as 7, 11, 13, 17 ...

TEST FOR PRIME NUMBERS ,
For numbers less than 100, it is not very difficuit

to determine whether it is a prime number or not. We

can also check it up from the list given under prime

numbers.

INDICES AND SURDS
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For testing any number greater than 100 whether it
is a prime number or not:

I. We take the nearest integer larger than the ap-
proximate square root of that number. Suppose it is x.

II. We test the divisibility of the given number by
every prime number less than x.

ML If the number is not divisible by any of them, then it
is a prime number, otherwise it is a composite number.
" ggtius test the three numbers : (a) 331, (b) 481 and

c

(a) For 331, x= 19. The prime numbers less than 19
are2,3,5,7,11, 13 and 17.

Now try to divide 331 by these prime numbers. We
see that 331 is not completely divisible by any of these
prime numbers. Therefore, 331 is a prime number.

(b) For 481, x= 22,

The prime numbers less than 22 are 2, 3, 5, 7, 11.
13, 17, 19. We find that 481 is divisible by 13.

Therefore, 481 is not a prime number.

(c) For 881, x = 30.

The prime numbers less than 30 are 2, 3, 5, 7, 11,
13, 17, 19, 23 and 29.

We see that 881 is not divisible any of the above
prime numbers. Therefore, 881 is a prime number.

Any whole number can be written as a product of
factors which are prime numbers. To write a number
as a product of prime factors :

(a) Divide the number by 2 if possible; continue to
divide by 2 until the factor you get is not divisible by 2.

(b) Divide the result from (a) by 3 if possible: con-
tinue to divide by 3 until the factor you get is not di-
visible by 3.

(o) Divide the result from (b) by 5 if possible; con-
tinue to divide by 5 until the factor you get is not di-
visible by 5.

(d) Continue the procedure with 7, 11 and so on,
until all the factors are primes. For example, 504 =2 x
2x2x3x3x7.

Perfect Numbers : If the sum of the divisors of a
number N excluding N itself is equal to N, then N is
called a perfect number. For example, 6, 28, 496, 8128

For 6, divisors are 1, 2, and 3.

6 :1+2+3=6
28 : 1+2+4+7+14=28

496 : 1+2+4+8+16+31+62+ 124 +248=
496
8128 : 1+2+4+8+16+32+64+ 127 +254 +

508 + 1016 + 2032 + 4064 = 8128
Note : The sum of the reciprocals of the divisors of
a perfect number including that of its own is always
equal to 2.
Ex. For 28 the factors are 1, 2, 4, 7 and 14.

1l botelal

1 2 4 7 14 28

28+14+7+4+2+1 46
28 BT




ollection of digits (0. 1,2. 3.

Decimal Numbers : ¢ the decimal point) is called

...... g) after a period (called
a decimal fraction.
For example, 0.629. 0.53, 0.023 etc.d st
0.53 is read as decimal five three and not i
mal ﬁl’ly three. 12.142 is rcad as twelve decima
g al fraction repres
Every decimal fraction :
fractions have denominators with powers 0

ents a [raction. These
{ 10.

5
For example, 0.5 ==

10

4 2 42

0.42:-1-6-%]—-06*@
4 2 9 429
0.429=m+ﬁ+m="—66ﬁ

A number containing a dectmal point is called a
decimal number.

4 6 7
35.467 = (3% 10" + (5% 10") + —+ —+—
! 10 10* 10°
4 6 7
= 3xIN+GxDN+ —+—+——
( i 10 100 1000
=3('}+5-1-—4—+-6—-|----—-’r
10 100 1000
Gy DR T e BT 35467
1000 100 1000

Mixed Numbers : A mixed number consists of a
whole number and a fraction.

4
For example, 3; is a mixed number. This is equiva-

lent to and hence can be written as : 3%= 3+i . Here
5

4
3 is the whole number and 35 is the fraction.

A mixed number can be changed int
s g o a fraction as

() Multiply the whole number b the d :
of the fraction. . erominator

(i) Add the numerator of the fraction t
. el n to the result-
(ii) The resultant fraction of the given
mixed num-
ber will have the result of (i) as numerator anduuTe

denominator of the fractional
e part as the denomina-

In the above example, 3% = Mﬁ s
5 §°

We can also do the rever
merator of a given fraction i
nator, we can change it into
following procedure

se of i1, i.e, when the nu-
S greatgr than the denomj-
amixed number using the

ICES AND SUR
______————IND (0 Divide the numerator

denominator.
ves the whole number and the

ional part.
remainder ; tor of the fract
inder gives the numera
The dlcnominator of the fractional part will be the same

i n.
as the denominator of the given fractio
21 1

—=5-.

For example, 2 _

Signed Nnmb:rs : A number preced ed bye?lgﬁf: }::
plus or a minus sign is called Signed Number.

numbers are also called Directed Numbers.

5 8 ;- - 4s etc.

For example, +3,-6,-7, *5+ =5 T3 73

If no sign is given with a number, a plus sign is
assumed and vice versa.

Signed numbers are often used to distinguish déf‘
ferent concepts. For example, a profit of Rs. 25 may be
indicated by + Rs. 25 and a loss of Rs. 25 by - Rs. 25.
Thus plus and minus signs have opposite meanings. A
height of 2500 m above sea level may be denoted by
+2500 m while a depth of 2500 m below sea level is
denoted by - 2500 m. Similarly, we can write for tem-
perature above and below 0°C. So, we see that in all
cases we have to have a datum or reference with respect
to which the given quantity is measured and expressed.
In the above examples, zero, profit/loss, sea level, 0°C
are the reference points. The quantity on the positive
side of the datum is given plus sign and its absolute
value is obtained by adding the quantity to the datum/
reference value. On the other hand, the other (negative)
side of the datum is given minus sign and its absolute
value is given by subtracting the given quantity from
the datum which, in other words, is equivalent to add-
ing the quantity with minus sign to the datum,

For example, 0 + 25 = + 25 = 25
0-25=0+(-25) =-25
Thus, we see that adding a negative quantity to any

number is equivalent to subtra
cti i
tive) value from the given ﬂumbe:_lg its absolute (pos;i.-

You can imagine nump
er rran
called a number line. ko ged on a line

by the
(i) The quotient. gi

infinity) in both directi
this line and call g

Zero as negative),

Mark another point on

and call it 1, the line to the right of zerqg

the right of 2 just as far from 2

from 1) is called 3. Similarly, w
on. ’

as 1 is from O (or 2 is
e have 4, 5. ¢ and so

“‘f—‘]'_—f——l—ﬁ}-«-—-ﬁ_;

012 3 4




The point iid-way or half-way between 0 and 1 is

called ?l the point midway between 1 and 2 is called

3

3
;21 or s and so on. The point midway between 0 and

I 1 |
518 called 3 and the point midway between 3 and 1
3
is called 7 - Thus any whole number or fraction can be
identified.

3
For example, 2: 5

It ies between 2 and 3.
Divide the distance between 2 and 3 into 4 equal
parts. The point at the third mark between 2 and 3

represents 2% y

o

§ors

1= 1

N

f I
I I

0 I

| | ,
- B

3 4

If we go to the left of zero, the same distance as we
did from O to 1, the point is called 1. In a similar

4 g
— e —
—
| —
—

)
|
I
2

1 1
manner we can represent - 2, -3, - 4, 3 T2
3 I 3
= =l=, =2= on.
i 2 and so
3 1 I 1
A% 1= = 1
24 2 4 12 7y
— H——H—— -+
=4 -3 -2 -1 0

Zero is neither positive nor negative and therefore

we can write,
0=+0=-0

Any non-zero number is either positive or negative
but can't be both.

It is not always necessary to take zero as datum/
reference point. Datum or Reference Point is chosen
as per convenience and depends on the problem to be
solved. Same hold true for positive and negative num-
bers. But once chosen, their uniformity must be main-
tained throughout the solution, It is usual practice to
assign zero to the reference point/datum, whatever its
value might be.

For instance, we take ground level of a particular
place instead of sea level as datum for expressing the
height of a building. Similarly, the datum for local time
Is different in different countries.

INDICES AND SURDS =
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Modulus or Absolute Value : This Absolute value
must be differentiated from the absolute value dis-
cussed above. The Modulus or Absolute value of any
signed number (be it positive or negalive) is always
taken as positive and is equal Lo the distance of the
number from zero datum. It is denoted by writing the
number between two vertical lines. In other words, it
denotes only the magnitude of the number. If A is any
signed number, its Modulus or Absolute value is wril-
tenas |A].

IT A is positive, |A] = A

Il A is negative, |A| =-A

So, what we do elfectively is that we simply drop
the sign atlached Lo the number, when we are taking
its Modulus or Absolute value.

For example,

|+3] =+3=3
[-8| =(-8)=+8=8
|+8| =+8=8

|-12| =-(-12) =+ 12 =12
Absolute value of zero will always be zero.
Mathematical Operations on Signs :

+(+20) = +20
+(=20)=-20
-(+20)=-20
-(~20)=+20
We notice that the operation of plus does not change the

sign of the number whereas the operation of minus changes
the sign of the number.

(H)x(H)=+
(+)x (=)=~
X)) =~
(x()=+
(H)+(+)=+
(+)+() =~
(=r+{+)=-
)=+

In multiplication and division, when both the numbers carry
similar sign, we get positive sign in the result, otherwise,
we get negative sign in the result.

Some Other Important Terms Which Are Re-
lated To Numbers

1. Identity Element of Addition : Addition of 'O’
(zero) in any number does not affect that number, So,
‘0 is called identity element of addition. For example.
a+ 0 = a (where 'a' is a Rational Number).

Here, '0' is called Identity Element of Addition. because
‘a’ is unaffected after the addition of ‘0.

2. Identity Element of Multiplication : When a
number is multiplied by 1, then there is no any change
in that number, so, '1' is called Identity Element of
Multiplication,

[ 2 =0T 5 T
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For example.ax 1 =a
Here, ‘1’ is called Identity
n.
" 3. Inverse Element of Addi
ment of Addition/Additive Inverse : The n
called “Additive Inverse” of a certain number,
is added to the certain number and result becomes

(zero).
For example, (J a + (-a) =0

Here (-a) is Additive Inverse of ‘@’

()5+(-5 =0

Here, *-5' is Additive Inverse of '5'.

4. Inverse Element of Multiplication/Recipro-
cal Element/Multiplicative Inverse : Multiplicative
inverse is the number of a certain number when prod-
uct of these two numbers (M. 1. x certain number) is ‘1",

Element of Multiplica-

tion/Negative Ele-
umber is
when it
no‘

1
For example, ﬂ";=l

1
Here, - is Multiplicative Inverse of ‘a’

EXPONENTS

We are familiar with real numbers and through-
out this text book we are concerned with real numbers
only. So, it is desirable to define powers of real num-
bers. The powers of real numbers are defined in the
same manner as powers of rational numbers.

INTEGRAL EXPONENTS OF A REAL NUMBER

Positive Integral Power : For any real number ‘q’
and a positive integer 'm’, we define a" as

n
a =axaxax..xa
(n factors)
Just as in case of rational numbers, here also

number ‘a’ is called the base and nis called the expo-

nent or index of the nth power of a. gnis
power of a or a raised to power n. called the nth

We have specific terms for n = uare
and for n = 3 known as cube. +nawr o vg

For example, (§32=3x3=9
(0 (-3P2=(3)x(-3) =9
() (-3)% = (-3) x (-3) x (-3) =27

3} 3.3 3 3
o (5} ELEem
-3) _(=3).(-3) (-3} /3
o7) GHIHD(D)-2
2) 16
re

Fi
O any non-zero real number g, we define a0 = |

0
Thus, 50 = 3
us, 5 l.W:l,(;J =1 and so on,

INDICES AND SURDS
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g : For any non-z€ro r

number a and a positive i

- 'I'
a’=—
a
For example,
i1
@ 3™ 57 “5x5 25
i A b 4
(@ (4)" = 37 “4xaxas o4
st B s s gl o B
O e
2 2 2 2 8

LAWS OF INTEGRAL EXPONENTS

1st Law : If a is any real number and m, n are
positive integers, then

am x aﬂ. = aﬂl"‘ﬂ

Proof : By definition, we have

a"xa=(axax...tom factors) x (ax ax .... to
n factors) A

=axaxax... to(m+ n) factors

= aﬂl’bﬂ.

Conversely, a™n= gm x gn

Corollary : If m, n, p are positive integers, then

a™x a® x qP = gm+n x aP = gMm+n+p

Similarly, a™ x g" x gP x ad = gmtn+prq

For example, () 24 x 23 = g4+3 _ 97

(10 32 x 35 x 37= 324547 _ 314

2nd Law: Ifais a non

~Zer
are positive integers, then, real number and m, n

a axXaxax.... ton factors

-~ to (m- p) factors

In this case, — =2_
a a™
=1=q0
=a"“—-m=qm-n [“' a = ll
I n= my




CaseIll : When m<n

a™ axaxax.....to m factors
In this case, —s
a axaxax....to n factors

_ 1
" axaxax.....to (n—m) factors

1

T =gltm - gmn

m
a
Therefore, — =a™™" whether m>n,orm=nor
a

m<n
For example, () 33 +32 =332_-3

JERGRORG

" 8rd Law : If a is any real number and m, n are
positive integers, then -

(@M = a™n = (@)™

Proof : (a™" = a™xa™Mxa™x ... to 'n’ factors

=(@ax ax .. tomfactors) x (@ax a x .... to m
factors) x

(a x a x .... to m factors) ... to n factors

=axaxa.. to(mn) factors.

= g™

Similarly, (@™= a™®

Corollary : {{a™"P= (a™)P = a™"P and so on.

Conversely, a™P= {(a™)"P

For example, (4,(29)° = 225 = 210

(i) {{34)3}5 = 34x3x5 - 360

4th Law : If a, b are real numbers and m, n are
positive integers, then

(@ (ab)™ = a"b" (i) (—E) =:—,,-b*0

Proof : () (ab)" = (ab) x (ab) x .... to n factors

=(ax ax...tonfactors) x (bxbx bx....ton
factors)

=a"x b= a"b"

n
a a a a
Gl == — |x| — [x... to n factors
(i [b) [b)"(b] (b)"
_ axaxax.....to n factors _a"
"~ bxbxbx....ton factors  pt

For example, (0 6° = (2 x 3)% = 25 x 35

(2_]'_2‘_=_1.§
@ {3 BETY
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We now come to the meaning of the rational power
of a positive real number. We recall here the following
results :

Principal nth Root of a Positive Real Number :
If a is a positive real number and n is a positive inte-
ger, then the principal nth root of a is the unique posi-
tive real number x such that x" = a.

The principal nth root of a positive real number a

1
is denoted by the symbol 4zn or g .

For example,

(1] (4)% =2 because 22 =4

(i) (64]% = 4 because 43 = 64

Principal nth Root of a Negative Real Number :
If a is a negative real number and n is an odd positive
integer, then the grincipal nth root of a is defined as

1
—|afn » i-€., the principal nth root of a is minus (nega-

tive) of the principal nth root of |a|.
For example,

(0 (-8)3 =83 =g = 2

1 1 1
(@ (-64)3 =—|-64]3 =643 =4
Remark : If a is a negative real number and n is

an even integer, then the principal nth root of a is not
defined, because an even power of a real number is

1
always positive. Therefore, (_16]5,‘ is a meaningless

quantity, if we confine ourselves to the set of real num-
bers.

Rational Exponents : For any positive real num-
p
ber a and a rational number g » where g > 0 we define

[ 1

it =)

ie., af is the principal gth root of aP.

For example,

(0 (9)% - (93)% = (mﬁ =27

(0 (_a)% =[(--8)2]%=(64)% =4




LAWS OF RATIONAL EXPONENTS

d =
For a and b to be positive real numbers an p

and - are rational numbers with g ~ 0 and s > 0, the
s

following laws hold good :
r o f..p:
L a’.a* =q%

;
2 s ff. s
S RN
“ Py £ = ‘
= Z alq a’
4. (ab)g =q%p7 5. ['g] -
b7

SURDS

We have already studied that a real number is ej-
ther rational or irrational. In fact, if a real number is

expressible in the form ™ »where mand nare integers
n

and n # 0, then it is called a rational number. For

.‘E. .2_ --":: etc. are rational numbers. A real

3 7
Number is an irrational number if it is not expressible

as the quotient of two integers. For example, /5, J5

V7 . T ete. are irrational numbers. The decimal repre-

sentation of an irrational number is non-terminating

and non-repeating. In thijs chapter we shal deal with

a particular type of frrational numbers whose nth

Ppower, for some positive integer 'n', is g rational num-

ber. Such irrationa] numbers are called SURDS,
Surds or Radicals

Before introducing the concept of a surd anq ftg
order, let us first introduce the concept of positive nth
root of a real number,

example

umber : Let ‘g pe 5
real number and ‘n’ he g Positive integer. Then 5 num-
ber which when ratseq to the power 'n’ gives 'a’is called

the nth root of 'q’ and ¢ i expressed as 2/ or a;:" ;
Thus nth root of areal number q s 5 real number
b such that pn = 4, The real number p Is denoted by
1

an Of Ya .

The cube root of 3 s the rea] number whoge cube

s 3. The cube root of 3 i denoted by the symbol 3_;' or

3.

INDICES AND SURDS

——
—

Surds or Radicals :

itive inte-
If ‘a’ is a rational number and n is a pos

1
" n or 4 e s
ger such that the nth root of 'd’. i.€.. @ 2a

I
" radical.
r is called a surd or
number, ther. a i
::i?;;a]words. an irrational root of a rational

is called a surd.
For the surd 7/ , nis called the surd-index or the

d. The
order of the surd and a is called the radican

symbol J. 'is called the radical sign.
Ex. Let us consider the real number ./5 . It may

also be written as 5%. since 5 is a rational number

1
and 2 is a positive integer such that §2 or Jg is an

irrational number. So, /5 is a surd;
Ex. Let us consider the real number V2 ++/5 - Since

2+4/5 is

2+44/5 is not a rational number, therefore,
not a surd,
Remark : If 3/, is a surd it implies =
(9 ais a rational number.
(@ /4 is an irrational number.

Quadratic Surd : A surd of order 2 js known as 3
quadratic surd.

1
For example, /37 _ 27 is a®quadratic surd but

1
V4 =47 15 not a quadratic surd, because V4 = 4'2!
=2 1is arationa] number, Therefore,
Cubic Surd { A surd of order 3
surd,
For example, The real number 35 g 5 cubic surq

but the real number 27 s not beca
! a cubic gy
it is not g surd, " Hee

adratic Surq . A
biquadratic surd, 1.1 4 alsi“k"g of order 4 ig

JZ is not g surd.
1S called 5 cubic

Called g
OWn as quartic surd,

Laws of Surds

AS we have seen earlier that surds ¢ expressed
S can

with fractional €Xponents or indices, the l::rs of surg

follow directly from those of Indices. The laws orm.:rd:

are very useful to simplify a given surd o to h;ducc

two given sy
et o\% : rds to the Sanie form. The laws gre given

Vi



—

First Law : For any positive integer ‘'n’ and a posi-
tive rational number 'a’ e _—

(W) =

Proof : We have, (‘{f;)" = [an

3
[3 ] -3
Ex. If Y4x_7 -5=0. find the value of x.

Sol. : Here z}4x._‘? -5=0

= J4x-17

Hence, (‘-!/E)‘rl =a

s
_ |33

For example, (iﬁ)!

= (U‘Tx——_'?)s =53

' n
= 4x-7=125 [ (¥a) = a]
= 4x=125+7 =132
= x=132+4=33
Second Law : If nis a positive integer and a, bare
rational numbers, then,

INDICES AND SURDS

e

B
v

For example,
Pl V125

2,

i s

Fonrth Law : If m, n are'positive integers and ‘d’ is
rational number, then

" i

Proof : We have

Y2x2x2

- SX5%5

() -

similarly, 3z ="
Hence, W =mfy = d'd_;
For example, (a) {{~§'§= 125 (b) #f= %

Fifth Law : If m, n are positive integers and ‘d’isa
positive rational number, then

%'nb=‘/‘—‘5 Proof : We have,
Proof : We have .
n n m .

(‘{/E ‘{ff;)" = (’i'f;) (% ] [By Laws of Indices] [ (ﬂp) } = (ap )m [Using First Law]
=ab

Now, by using the definition of nth root of a real - J;F ...... (0

number, .
mn
1 m m

Ya. %Yo =(ab)§'=r and, [“ (ap) } =[ (ap) )

For example, lr- V- Uix = r [Using Fourth Law]
Third Law : If n is a positive integer and a. b are - :

rational numbers, then - (aP) [Using First Law]
Va = :Jf-_ =AgP™ e (1
-’T; b From equations (9 and (i, we have
) ) _a 1’ a7 =
Proof : We have fﬁr ( b)n b
3
By Laws of hctioss) For example, (23) '
n
-1 -
—{ EME-17_)}—=




Surd in Simplest Form 5
By simplification of a surd we mean that it has

radical sign.
(0 no fraction under the .
(i) no factor which is nth power of a rational num

ber under the radical sign of index n.
(iif) the smallest possible index of this radical, i.e.,

the order of the surd is the smallest possible.

For example, The surd 4/2x 3¢ is notin its sim-

plest form since the number under the radical sign
has factor 3¢ such that its index is equal to the order
of the surd. This surd can be expressed in simplest

form as

o3 =424 =(2)0) =3(%)

Pure and Mixed Surds

Pure Surd : A surd which has unity only as ratio-
nal factor, the other factor being irrational, is called a
pure surd.

For example, 2 : ;ﬁ, ME] are pure surds.

Mixed Surd : A surd which has a rational factor
other than unity, the other factor being irrational, is
called a mixed surd.

For example, 2./5 3,/7 537 are mixed surds.
Ex. Express the following as a pure surd

@ 2¥a (@ 345
sol.: (0 2 Y5 =¥23.9a = Yaxa -y33
@ 395~ 43¢ 45 - V3 x5 = 481x5 = Y405

Ex. Express the following as a mixed surd in its

simplest form.
* 6 (@ 4730

Sol.: (9 3320 = ¥32x10 = Y32 x ¥Tp
= J° ¥10= 2310
(@ 31280 = 4256 x5 = 4/35¢ x4/5

= #4_4 xvg = 4#5
Comparison of Surds

= EME-18 )-

llowing examples will illustrate the above pro-

Follo

cedure : .
Ex. Which surd is 1argeT i3 or 44 .
So; . The order of the given surds are 3 an

respectively. _
Now.LCMof3and4- 12 s
Therefore, wé convert each su

der 12.

Now. 5 =@ (35 =)=

nto a surd of or-

1 1

=(3)7 =(e1)iz= 281
and, 4f =(4)s = (4o = (@4)z

- 1
=(4%)12 = (64)7z = Yoa
Clearly, 81 > 64

~RB1>%6a = >4
Note : 3f3=' 3* = 12371, and a4 = 1343 = Yoz

Ex. Arrange the following surds in ascen -
der of their magnitude: v g

@ /5,39, %105 ( 43, %10, %25

Sol. : () The given surds are J5,39 %105

The order of these
vely. surd

The L.C.M. of 2, 3.6is 6.
So, we convert each surds into a surg of order g

33r°2-3and6respec-

1
Now, J5=(s)2 _ 5‘12%% =5§

-()f = (125)¢ = ¥135

Or. We can write simply V5 because

V5= 4f5% = i3
=,{I5=U'9—2=m

Since 81 < 105 < 125

- V8_1<ﬁ105< 125@%(

105 < /5
. <V5
- egtvensurdsamoforder4.6nnd12 resSpec

The L.C.M. of4, 6 and 12 is 1.

rd of order g,




INDICES AND SURDS :
So, we shall convert each one of the given surds

into a surd of order 12. V50 =2%25 = /2x5x5 =V2x5? =52
Now. 3= i iz e
3= = 1337 V98 =2x49 = VaxTx7 =2x72 =73
10= 1 2 = 1
10 a_@lo 3100 Vi62 =281 =2x9%9 =2x9? =03
and, 325 is already a surd of order 12 ~ 50
. <+ 4f50-4/9 e -
i V98 +4/162 =512 - 742 + 942
Therefore, =(-7+902 =72
‘32_5 <¥77 <% » (i) Reducing each term to its simplest form, we
1
:’dﬂ:isdﬁ:sﬂf V294 = J1x7x6 =76
On and Subtraction of Surds 150 =
Similar or Like Surds : Surds having same irra- R
tional factors are called similar or like surds. JT F 3 6 1 J6
3= =3x|— =—v6 =—6
1 6 36 6 2
For example, 4+/3,5/3, /3, _S"ﬁ etc. are similar
surds. 4294wJ150+2J6-3J%

Unlike Surds : Surds having no common irratio-
nal factors are called unlike surds.

For example, 3 . 342 i 645 etc. are unlike surds.

SINCE surds are real numbers and multiplication 1 7

of real numbers is distributive over the addition of real = [7 =-5+2 __}/E =—J6

numbers. Therefore, surds also satisfy the same prop- 2

erty. By using the distributive law, like surds can be Multiplication of Surds

added and subtracted. Two and more surds can be multiplied if these are
To add or subtract unlike surds, we first reduce | of the same order. Surds of the same order can be

each of them to its simplest form and introduce the | multiplied according to the following laws :

- 746-5JE+2J“-%JE

same irrational factor in each of them. 0 3z x¥b =Yab
Symbolically, if %/ is a surd, then K 37 % 5 % m 3G = Kim §abe
Kifg 13z tmyg =Kxlzm o For example, (@) /5 x+14 =+/5x14 =70
Ex. Stmplify () Y36 xY30 =3/36x30 =6* x5 =635
@ 4J§“3Jﬁ+zﬁ Division of Surds
Surds of the same order may be divided according
" Jga—Jﬁ+ e to the following laws :
/357 - JT50 1 Ya
—af1! -3./- . a _|a
() 29 — V150 +276 J; o =1
Sol. : () First we reduce each term to its simplest
form. kia K .a
sBains T A )
3Jl_= 2%x2%x3 =3K2J§=6q/§ )
—25%5x3 =2x5/3=1043 4
2J75 =24/5x5x3 2x543 orvaanl, J-2_+JE‘J; -

v 43 -312 + 2475 - 7
_ 228 2JTx2x2 _ a7 _4
=43 -643+1043 = (4-6+10)¥3 =8/3 (b) 2J5§+3J‘7=-3:ﬁ'= Y Y E

(i) Reducing each term in the given expression to

its simplest form, we have:
kA :
—( EME-19 ;= ,,.-




Remark : If the surds to be multiplied or divit:;d
are not of the same order, we first reduce them to the

same order before applying the above laws. Thus,

0 KYaxi =K. a" x1."b"

= Kl ™Ja™p"
@ K.Ya+1.3 =K. Ja" +1."p"

: E) a”
AT:
Ex. Divide 533 by 3./7.

534

1. . 3 P

Sol.: § ﬁ-ﬁ-}ff :wrz—
We convert the surds to the same order

NEL LT 5416 _Se
342 3¢R T3 8 3

Ex. Stmplify /8x°y x {/4x2)?

8ol. : Since surds are not of the same order, we
first convert them into the surds of the same order,
LCM.of2and 3= 6

Now, \[3<%, =W
=§25,9,7 = (2”x"y°)2
=225y oy =axd) 2

Kinds of Surds

Monomia) Surd : A syrg
. consistin
only one term is called a monomyjg] Surd!.; °f one and

For example,
' Ple, Jf3. 5, V75 ete. are monomia]

ﬁ
INDICES AND SURDS

urd because
is a monomial s
Now. 2 + 5-2v6

N ) +(2) -2432

B+ BA2) =432 = B

Binomial Surd : An expression consisting of the
sum or difference of two monomial surds or the sum of
a monomial surd and a rational number is known as a

binomial surd.

For example. \[3+.5. J7+5./11-2. J3-45
elc. are binomial surds.

Trinomial Surd : An expression consisting of three

terms at least two of which are monomial surds, is
called a trinomial surds.

For example, /3 +.,/7_ 3. 5+y/3+.6 are tri-

nomial surds.
Rationalisation of Surds
When the product of two surds is a rational num-

ber, then each of them is called the Rauonal!sing Fac-
tor (R.F.) of the other.

For example, 3J§><J_=3x,}5x =3x5=15

5 isa rationalising factor of 3/5.
In monomial surds, the rationalising factor of the

surds 45 is g n .

In a binomia] surd of the form JE+JE the
rationalising factors are Vaz .

If a binomial surq g of the form |, +Vb . then the

rationalising factors are atp .
For €xample, (\E+ ﬁ)(\/g—- \E)
=(J§)g~(\ﬁ)2=5~3= 2
.l Jg_ﬁ IsaRF. of .Jg-pﬁ

Remark : Tp, ratlonalislng factor of a

is not unique, given surg




Rationalisation of Trinomial Surds

The rationalisation of trinomial surds is don
e by first
grouping two of the terms and then pmcccdingtg: the
same manner as the rationalisation of binomial surds.

The rationalisation of a trinomial surd
-J;+ y+~£ is done as follows :

(V545 + )z + 5 - 42)

() () (et e
=(x+y-2)+2xy

Again multiply by (x+y— z)-2xy
(Jt_+ﬁ+~f:_) (\f.:fﬁ--\fz)[(.t+y—:)~25]
= [(,:+y- )+ 25][{.” y—-z)~2.,/§]
=(x+y-z)° —(2-\/5)3

=22+ 2 + 22 + 2xy - 2yz- 2zx - dxy
=,P+y2+za-2xy—2yz~2zx

SOLVED OBJECTIVE QUESTIONS

3 3 3
R GRE
*L16 9 \2 -

Al}l (2)3
3 i
8 (4) 3
1
=2 2 T3
() b ()
¢ (1) 42 52
(1) 45 A3
1 1
3 =
®) 45 (4) >3
162" —4x2" x
la‘/lﬁxz”z-ZxZ"*z_
m1 (2)2
I 5 2

-2
9" x 3% x[S-EJ -@2n"

INDICES AND SURDS ——

(1)1 =
@ 3
A50 (4)2
2% + (2% x 22
: 42’1_[42)3)(44 =
(1)2 (2) ‘1"
2
_,[S.H’ (4)-2
_< 0
(8 ()
(Lo -
625
3 13
s @ 27
11 13
4_ i
@453 (4) 372
]
06)° -0 ( 8 )'3
e
Rt - | +]|-=
22) \2 3]
(1) 1 A’A’fﬂ
3 l l
@ 3 (@ 7

3
8.1f 5/5x5%+5 2 =5%2, then find the value of x.

(1) (2)3
) 4

(4)5
B)* x(27)* x97
=3’ , then find the value of x.

(729)***
6 5
(1) I (2) ]
8 7
@ 3 -

10. If x is a positive real number and the index be a
rational number, then

ﬁ mh—cx 5-: 'I:l+|'.:~-a|)l< £ c+a-b
(1) 0 x° X = ?

1 1
4.1f ajm KZ‘] - -2_']' o (1) 5 (2)0
then n-m+1=7? 31 (4)3
ﬁ
So——— { EME-21 }
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(3

-—'-"""_-_--—
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———
INDICES AND SURDS
— P
" 10.1f 3* =5 =9
T b+t -be e cl+a-ca x
2 at+b*~ab § _"f_ X[j:;} =7 ___,\,:y—__ (2) —-—-—-‘x+ -
e i X (1) 2x+2y
(1) go' s+ (] : ) ';%;7
@ 2A) (@ o) B 2x+y
y fx_..y-fz:o.thﬂnthevalueo'f
11.1f abe = 1, then 20.1 i
1 1 1 2:&2)‘"'!—1 foxyzz-i Pk z©is:
- -1 = i
l+a+b' l+b+c” l+c+a (12 ﬁ;g
1 4
(10 (2) 5 (3)
" i n-2
I - (2% -322) (3" -23"7) .
183 @) 21. 3n-4(4n+3 _2..n)
I . B
12.1f 2* =4Y =8* and §+E+ﬂ_4'men X= 1 g
(1) 3 (2) 7y
7
(1) % @ 76 1 1
(3) 3 (4) 5
8 1
By == 4 =
15 2
22, 7J7J?...........m =7?
13.1f 9°-10%x3*+9=0, the value of x is : ‘r "
(1)0 (22 mz (2) -
(3)01f 2 4)7 (3) 4 (4)-4
14.If 25! =52*1_100. the value of x is :
(1)2 2)3 23. 17 71{? A - TR
(3)-2 (41-3
1 (1) 35 g 13
18.1f [3“'z +(3m)1]’El =81, the value of m s : - L @) 7352
23 26
(s @7 B 33 0 5e
e @8

16.1f 2* +3° =17 and 2**2_3%! _ 5 the values of

aand b are :
(1)a=2,b=3 (2)a=4,b=6
(3la=3,b=2 4a=-3,b=-2

12
17. If x =23 +23 then the value of X2 —6x 1s:
(1)4

(2)5

(3)-6 —4) 6
18.1f 277 x5 = 1250, then the value of x {g
(1)-8 2)8 ‘

(314 (4) 4

-

—(_EME-22 )—

(2
3)-4

25. The simplified value of

114+ 41J6
(1) e T

@) 115—3:1@

(2)3
(4)5

V3-5/2
348 +Jﬁ -

1 i
LIL 41Je
30

a1e

116 -
e,

30

(4)

]

o et vt
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. V2443 -
26. 1 m , then the value of
(a+b)zls :
13 49
(1) 6 (2) 36
16
3) — B
(3) 6 (@) 39
¥5-2 542
27. The simplified value m—m is :
(1) 85 @) -85
3 445 (4) —4.5
28. The simplifed value of
W3 25 3 .
JI0+43 J6+45 J15+382 °°
(11 (2)2
(3)4 (4)6

29. The simplified value of

1 1 1 1 1

(1)3 (2)4
(3)5 (4)6
J3-42 V3+42
= = : the val
80.1If x 3_{_2and}t' T_B—JE then the value

of x?+xy+y’is:
(1) 100 (2)98
(3)97 (4)99

31.If /5 = 2236 and /10 =3162, then the value of

15
is :
J10+20 +Ja0-J5- 80
(1) 4.398 (2] 5.398
(3) 4.938 (4)5.938

| 32.1f x=5-J2—4'.thcn the value of
1
: L — |-301s
[x’+x—3)—1€{x +x’)+4(x+x)
(10 (2)3
34 4)-2

value of x> =2x?=7x+5

(ma
(3)-3

2)3
(4)-2

_+a+2b+Ja-2b

34.1f x , then the value of
a+2b-+a-2b
bx? —ax+b is :
(1)0 (2)-1
3)1 (4)-2
85.1If x= M.menthevalucof x*(x-10)? s
5-2J6
(o 21
(3)-1 (4)2
22 +J6
38. Find the value of —(-—J_)--
2+J§
1 22
(1) 3 (2) 3
2 4
(3) a3 (4) 3
37. isJ5-30 =7
(1) ¥5(3-+5) (2) ¥5(3+5)

(3) ¥5(3-5)

[ 6+243 ]
38. =7

(@) ¥5(3-5)

33-1943
(1) 5+3/3 (2) 5-343
3) 5+243 4) 5-23
89, Find the value of W5+2+VV5-2 _,fg_zﬁ
V5 +1
m 2 (@) 2 +1
(31 @ J2+2

40. Find the value of J4-F+J8+Jﬁ-

(1) v2(V7 +1) @ V3(v7-)

1
33.1f e then the @ Ji(,ﬁ_l) (4) Ji(-ﬁﬂ)
is
M
% {_EME-23 =
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ﬁ
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INDICES AND SURDS T <t =y?. then 2=
(48 . 5. 107 =y SMA X
48.1f 10°7 =%
41. Find the value of J38+5J.3-+43“‘[§' 1 @) 2-1-1-
5J6- 410 56 +4/10 m 1y Le
m— 2 — 11
_.2-—-
/6 - 10 g Aol @35 “
3) 2 4 -9
42. Find the value of |/§+3J7 —7+3/5 - - 2 :3“5 -
1) J14 +410 (2) —-———"h_d;"}'ﬁ 49. The simplifed value of (27) 3% (2 ? ] B
2
Jia +410 Jia-4J10
3) ————— @) ————
4 ; 4 1 @) -
-
43. f11+447 -J11-447+ V8 =? Vis 18
V33+10J8 - {33- 108 - =
1 1 3 Tg LTy
) 31 18 18
(1) 2 (2) 2
1 1 lpsns 1 2
@17 ‘s (03)5[-2’7)‘(9)6(0319
1 1 &5 60. The simplified value of 3 1 ]
44, (18-842) +(6-442) 2 + th Y TRy _-..3 (09)3(3) 2(243) 4
) (122 (2) 2.7
w1 ZJE o 11+42 3)2.4 (4) 2.6
2 61. The simplified value of
11-2v2 114242
®— (4)
2 sl
45, V1+43 -28+1043 + Jit 2} s
JzomJﬁJzn-sJﬁ -3 : Bis"
; ot [ 0212)' ~g12)? \
(1) 25 @ 13 ¥ (025) + (025)x (19.99) h%__‘-:;—
: ; -8 31§
@ -1 o v (128) )7
2
{16) 3 h
48. (9)7 x ( T
©* 27] : I
2 )4 w33 @) 25
(3)6 (4)8 2
: 1
3) 4— 1
Vi[(ﬁzs)e : oM 9%
5x(1024)s +(25 2
o bt ol g | e
- + - -
[i'_']lzs x(lzs)s (101)3+10=l [llixzﬂﬂ-l ?
)12 (2) 1.4 1 i
(3) 1.6 i
(4) 1.1 (3 2 (4) ..:.
— EME.22 )
= EME-24 )=




]
53 (3307 + (332 + (133034 4133
“Lasn? a3 samn T a7 | M0

m1 @) ~
2 4
3)2 (4) 1
e R
{ll% 12]%
(313 l4]§
r 3 4 .
88. [1-2430 7-2410 Yesads
(mo 2)1
(3)-1 4 -243
se B __ 3% ___ V8
2-2 4B-018 3-283 T
1) 246 2 Je6
3) 3.6 (4) 46

87. The simplified value of

0B BT J7
-00P -] " Toreli oot

1

1
i y
(1) l2 (2) 5
1 1
= 4~
(3) 32 (@) 43
4-7 _
88. The simplified value of J8+3ﬁ—-2ﬁis'
m1 (2)2
(3)-1 (4)-2
89. The simplifed value of
26-15V3 104418 -
[sJE-JasmET Ji*J(f*-J’-)
1 1
b 2%
(1) 13 (2) 3
1 1
(3) 33. (4) 43

|

- EME-25 )—

80. The simplified value of (28+ 10\5)';' < {7 _4_J§)_:_lt

is :

(N1 - (2)2
(3)3 (4)4
61. TheahnpllﬂcdvaiueofJ_Jj.l.‘h_'_g,h_,,;w’i Is:
(1o (2)2
(3)3 (4) -2
62. The simplified value of ,[6-43 +16-8/3 18:
13 @ J3+1
3 V3-1 @) V3+42
3 JI+x +1-x
63. If :--—Z—,thcn m =7
(1) -3 (2) 3
(3) -2 (4) V2

IX3%X9+2x6X%18+3X9I%X27+...... 3 =
"l 1x5%25+2%10%50+ 3% 15X 75+......

11 9 2
13 (@) 3
52 4
3 3 (4 3
85. ()" =2
(M1 (2)-1
(3)2 (4)-2
(625)%% x(25)*¢ :
¢ (625)&15)((5)'.2
(1)5 (2) 10
(3) 15 (4) 25
67. (16)*6 x (2)°%=1
(12 (2) 4
(3)-2 (4)-4
2-&-\./'37
88. The simplified value of "2_—_'[; is:
(1) 7+443 (2) 7-443
(3) 74243 (4 7-243




. - e - 431

=

SR rym—

e

1948Y3
69. The simplifed value of "7 18

) 11-65 @) 114643
8) 104543 @) 10-53

(24)° +9(576) +6(24)’
70y (24)" +6(576)+9

[erffer -6
G

(1) 102 2194
(3) 104 (4) 10.8
11- 2J_+ 7- 2'\[—"_ =
A ek v
(1)0 ! 2)3
(3)-1 - 4)2

QUESTIONS ASKED IN PREVIOUS SSC EXAMS

is 33345_ g)2x-1
=] |3 _[EJ » then x is equal to
(1) -2 @ 2

@ -1 4 1
MM:WMIMMI@

?3- V10+2J6 +24/10 + 2415 s equal to
(1 (v2+3-45) @ (V3+5-42)
@ (V2+5-45) @ (V24453 +45)

15

7-2
74 Ifﬁ+2 =aJ7 +b, then the value of a is
11 4
(1) 3 2) '“'
_ 4 '
¢o@3 1411‘,-:
£ mmm%mm

m[ Wi i
6+43 Y6+42 Aty | 18 simplified to

mwwmmm

1 a’ a perfect
(s) of a 18 .r+—-4 Pkl
what valuels

=78. For
1 1
1 2) o
(1 i"' e
1
® -+ iy
5 I wm,m:
3 Jl+x \“" Y _isequalto
77. lfx=-'2“' th‘m],;...llﬂr Jl x
2
(3) 2-3 )
5443 J5-43
——— then (x + y) equals:
78. Ifx-—T andy= _J'" J‘
(18 (2) 16
(3) 2415 (@ 2(V5+3)
[S8SC Graduate Level Prelim Exam, 20085]
" " (J2-1
79. If /2 = 1.414, the square root o NS is nearest to
(1) 0.172 (2) 0.414
(3) 0.586 (4) 1.414

[SSC CPO Sub-Inspector Exam, 2003]
80. Which of the following numbers is the least ?

(0.5), J0.49, 3/0.008, 0.23

(1) (0.5)2 2) J0.49
(3) 3/0.008 (4) 0.23
[SSC Graduate Level Prelim Exam, 20032)

8l. ThevalueofJ(Jl_i-Jg)(ﬁ+ﬁ)

5+J24 -
M J6-v2 @ J6+42
® J6-2 @ 2_ /g

e m&mmmhm
ge the following in deacending order :

V. 2.44.45

©) @1 Y>85 71545 l2)9§>2{">g‘>f
)y Ji mm(‘]ﬁ {S)J_>V_>y_>¥"l.“ 38
B Sub-Inspector Rxam, 20077 ISSC Graduag m&mtm.n&:
i Hﬂhh-_m
—_EME-26 )—




[J§+J§_J§—J§]
83.

33 - 32 33 + 32
simplifies to
(1) 2J6 @ s4J6
(3 243 4 3/2
[SSC Graduate Level Prelim. Exam., 2008]

V2 43 J6

is simplified to
m Je @ J3
@ J2 @ o

[SSC Graduate Level Prelim, Exam., 2008]
88. By how much does(ﬁ +J1_8) exceed (215 +2ﬁ)‘?
23

4)3
[SSC Graduate Level Prelim. Exam., 2008]

886, The greatest number among J5,¥2,¥2,73 1s

(12
32

1
90, TT_-4+ 2 +1 is equal to

1) ¥2 +1 @ ¥2 -1
@ -¥2-1 @ 1-%2
[S8SC 8AS Exam, 2010}
[ 1 1
oL Bt Eed  Beds t ot Je9+ 100
is equal to . '
(1) 10-+99 @ J2-10
@7 @ 9
[SSC SAS Exam, 2010]

Jg -2 A, 4
92 Ifx= m.thenx +x I8
(1) asurd
(2) a rational number but not an integer
(3) an integer
(4) an irrational number but not a surd
[SSC Graduate Level Tier-I Exam, 2012)

1 1
93. Ifx-i--; =3, t.hevalueofx"+;'5‘ is

(1) ¥a @ 13 (1) 123 . 2 126 ;
(3 113 (4) 129 ol
@ J5 @ 2 [SSC Graduate Level Tier-I Exam, 2012]
Graduate Level Tier-II 2010
[ssC ua B S00 | - If /6 x Y15 = x4/10 » then the value of x is v
o J7 — (13 @ +
. S equ (]
V16 +647 -\16-647 0 @ J3 @ Jg
1 1 x ++/8 +V12
= 2 = &
2 3 o8, If x= -—J-= ﬂ:entheva!ueof—T m%
1 1 Is:
@ 7 @5 (1 @ 2
[8SC Graduate Level Tier-Il Exam, 2010 3 -1 @) -2
88. The largest among the numbers |SSC Graduate Level Tier-I Exam, 2012]
- _JBNO-T1- I8 2+43 2-43
V7 -5./5 V3.8 J-J;) j: i 96.Ifa=man T then the value of (¢*
l B -
& "ﬁ Jg 6= + b+ ab)is
@ Jo-47 (4 J/i1-49 (1) 185 (2) 195
{sscmmumdmnm 2010] (3) 200 (4) 175
lBSC Graduate Level Tier-1 Exam, 2012
80. If 1’71'7"7‘,’_— (343)9'1 then y is equal to g J_I
_3_ . 97. Ifx-TT thenthcvalucofxtﬁ x+J_
m 3 2 - _
3 mJ2 @ V3
@ 3 @ 5
3 @ J6 @ 2
[8SC Graduate Level Tier-II Exam, 2010] [S8C Graduate Level Tier-1 Exam, 2012]
e 7 aae ww N\
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INDICES AND SURDS

N

=

he numbers (0.1)% Jo.o121.

108, The largest amoné ¢
J§ _.JE J_+J_ the value of 0.12 aﬂdm is
98.1fa= 5,75 0= 542 " : (2) Joo121
(1) (0.1) f_’a—
b [ssC (10+2) Level : :2012 (st Sitting)]
(1) 900 (2) 970 and LDC Exam, 2 28.
3) 1030 (4) 930 _ﬁ
l (SSC Graduate Level Tier-1 Exam, 2012] F— ANSWERS
:fi B f g s@i 50
09. 12/% = 5_ /3 ~ B +v3 1" meERA T o | & g; = :3] 9. @ | 10.(1)
is [ e { 7 14.(1) | 15.(3)
12. (2) 13. (3)
me (2) 30 11. (4) 17' = 18.2) 19. (3) 20. (2)
3) Ji5 (@) 15 16. 1) : 3 | 24.4) | 25.(2)
012 | [21.2) | 22.(1) | 28.(
(6SC Graduate Level Tierl Exam. 2 26.2) | 27.2 | 28.(1) | 20.(3 ) 304
: = ' | 35.@
- lue, of Jx + is: 31.(2) 32. (1) 33. (2) 34. (
B0, Tewm i 48 M e SR O v T; 36. (4) 37. (4) 38.(1) 39. (3) 40. (1)
(V3 2 V6 2.2 | 42.2) | 43.(4 | 44.(1)| 45.(4)
[SSC Graduate Level Tier-I Exam, 2012] | [ 51.(3) | 52.(1) | 53.(4) | 54.(2) 2:- i;
. 58.(1) | 59.(2) :
JIf J3 = 1.732, the value of 56.(4) | 57.(3)
1011 /3 e vamee 61.(2) | 62.3) | 63.(2) | 64.(3) | 65.(2)
3+6 5 66.(4) | 67.(1) | 68.(2) | €9.(2) [ 70.(3)
5v3 - 2v/12 - V32 + V50 7L.00) | 72.3) | 73.(4) | 74.2)| 75.(1)
_ (1)4.899 (2) 2.551 76. (2) 77.(2) | 78.(1) 79. (2) 80. (3)
(3) 1.414 (4) 1.732 81.(3) | 82.(1) | 83.(2) | 84.(4) | 85.(3)
ﬁ| I?C Graduate Level Tier-1 Exam, 2012] 86. (3) 87.() | 8s. 2 89. (3) 90. 2]
i 102.1f x = ?3 then the value of JT7x + JT—x will | |22 | 92.@3) | 93.(1) | 94.(1) | 95.(2)
J - 96.(2) | 97.(4) 98 (2) | 99.(4) | 100. (2)
il 101.(4) | 102.(3) | 103.(3) | 104.(4) | 105. (3)
i 1
0% @25 — EXPLANATIONS q
@) J3 4)2
. [SSC Graduate Level Tier-I Exam, 2012) 1. (1) Expression = [%é—) "% (295} ._.(i)_,
it {8])3.3 x{9]2.7 3 2
108. The value of 812 x(3 8 2 3
s (2) 6 =[E)- *x (_9_]3 + ET LfaY" hT‘
@9 (4) 8.2 81, 25 5 - [F =( 'y
[S8C Graduate Level Tier-II Exam, 2011) g 5p 3 \
L 108 o Jo T 15 equal to _[Z‘TX 2V 2V 02 [ T
s = = v 5 N 212 [ ax3)
| sty 2)5 ¥ |\¢ +(5) -(3) 43 Bl
Exam, 2012 & ssc 2\ |3yd ;
-II Exam 2011} - (‘_") [;) g :'-_] =|r 3 3 L‘ .“ \ll \tﬁ
3 5 X o

—(_EME-28 )~




3 3 3

2

-2
2. (2) Expression = GJ ~3%(8)3 x (4)° +(__

BT =T
)

=2 -3x22+3 _jeo124 4

3 3
_48-36+4 16 _1
3 3073

16X 2™ g x2"

16% 272 —2x2™2

3. (3) Expression =

24x211+| _22 xzn 2!”5 —2'“2

9

24 >(211+'.7‘.. _2x2n+2 = 2n+ﬁ_2n+3
2!‘”‘5 _2l'l.+2 2’"‘5 - 21‘[42 l
Tax2 _ax2™ 22" -7y 2
AR
9"x3’x[3 2} -@27"
4. (3) 2 &
e 27
2.0, 22 e R
= (37)"x3'x(@ * -(3) _1
38 3 23 S 27
- 32nx32x3n_33n _i
ot 27
33n+2+n“33n _ 1 33n+2_33n _L
S T w3’ 27 = TPmygl 27
@ -n_1 L, 3x8_ 1
Pmyg 27 3Pmxg 27
¥ 1
o= 33n-3m _—_3—3 = 33n—3m =3-3
= In-3m=-3 (=Tl W R FE W)
= n-m=-1 = n-m+l1=0

22’ +(22)3 xz—l
47+ (4%) x4

5. (1) Expression =

22!21& +22x3 xz—!
42x2x2 +42x3 )(4-2

wd
3

INDICES AND SURDS

T ETTT T
{_EME-29 )

11
z2"+26x2'2 2ax26x—2? g
4$#4+45x42 T e
48)(7)(—‘?
4" 4
22 J—o
6. (1) Expression =(—) : + 1 ; +[TJ£J
Exlj =
625

ZE—t—t |l —_— = =3

16 4 16 16 16
7. (2) Expression

23

2

3

W

"”(r‘aJ‘l JE ¥ o
BIEEE

—X"g-+(“-3)

1
9 (3) hoot B N "
9-3 {2 6 2 2 2

3
8. (3) 5/5x53+5 2 =5*2
| 3
= §%52 x5} +5 2 =§**2
1

L 1
5%52 x5 =52 i

—J i 5!*2

?ﬂlu

5 53




_________,_/

INDICES AND SURDS
9
2 : 1 !
52 9.3 [ abc:l.'.—=aband0=-—]
= _3=5:+2 = 5?5 52 ¢ ab
5 2 b 1 i ab b+l+ab il
e et B T
= 55 =5%2 = x+2=6 = x=6-2=4 brab+l l1+b+ab ab+t1+b b+ab+l
8. (4) (81)** x (27)* x 97 P 12. (2) It is given % =47 =8" =k (Let)
{?zg}l+2 = 1 l l
A x@xGY = 3=kx,4=k’,8=k"
[ 3 Now, 4x8=32=2°
316% 5 33 314 . 1y
A e ﬂ’kyx“:[p] ﬁk%*iek%
3|61+3:+|4
= _6_—__-=39 = q19x+14-6x-12 9 1 1_5
. 3 =3 =a;'+;=;
13x+
.3 2=39 = 13x+2=9 1 1 1
i (B =057 :x,:_?_ Now, Z+I’,-+E=4
- 1111
a \itb-c b+c-a b = —t—|—+— =4 L 1(5
10. (1) (3) (Lb] ’{i:“J x["_c]+ b 2x 4[}' z) =» 2x+z -; =4
X X x?
— ryy(a=b)a+b e 2i+i =4 = 2_-":"5" =
(—(:} -c)x(x)‘b'c){bﬂ-‘—a]x(x}{c—l)&:ﬂ-hj X 4x 4x 0
= y(a-b)(a+b)-c(a-b Kbt e
x ~ ) x x(B-c)bee)-a(b=c) . , (c-a)c+a)-b(c-a) - =4 =16x=T7 = le'?_ﬁ
= x ¥ =b*-actbe . . b —c?-ab 3
. XX al +“xxc az-k'l'ab 131 {3} 93“10X3x+9=0
_ oA b -ac+bc+bi-c? -
= ~¢*-abtactc® -a®~botab = (3%)"
_)(0—1 ’ (37)"-10x3"+9=0
= 22x
a*+b’—ab 37 -10x3"+9=0
x? = p \b*+ct=be 2 Le
(i) (4) LT"] x[ _’i_? J x[_’EC_T +at-ca t. 3*=y
X -a
X thn. 2 _
=(xa+b)az+bz-&b " Hse? b 2 y 10}'+9= 0
X(x ) x(xc+u)° +a?—ca = Yz —gy«-y+9=0
= xWHOKAT4bRmb) o (otedbactobe) | (erayetea? = WS-y
X € +a-ca) .
= x 240y b4 x x& =0-y-n=0 = y=9 1
=9 or
3 bl 3 N o
=xP IR e W, ¥y=9 =3 =9=329x=7
11. (4 1 and, = X
(4) 1+3+b"+l+b+c-i+ 1 e y=1=23=1=3"5,.¢
1 ' : I+c+a™! ; nce, x =0 and 2
l+a+s 1+b+_1+1 1 W 28%t = 21109
b ¢ +C+— =) (52)34 2%
___ b 1 a =5 _100
= + =5 g2x~
b+abﬂ'm+‘-l_l_7 53x 2“52H=-lm
l+-nT,.+_E = §ax-2 _,51:—2_5|
- 100

7 2z~
; .\5 X 2“_5}=_I00




= 55 2x-4=-100
= 52!-'2:25
= 2x—-2=2

= 550 x5
= 2x=4=x=2

18. (3) [3""z +(3m)z]1:_. =81= [3"'z -bli“l"'r':I =81

1
g [3m’-2m]; =34z

1
m{m—-l)x; 4

=

3
23" a2t am-2=43m=442-6
18. (3) The equations are

22+3° =17 and 2°x22-3®x3=5

Let x:z" and 3'33!’
then,x+y=17............ (i)

and 4x-3y=5........(ii)

By equation (i) x 3 + (ii),

3x+3y=51
4x-3y=5
Ix =56

.'.x=ﬁ=8

From equation (1),
y=17-x=17-8=9
x=8 and y=9
Nox=2"=8=2"=2’=a=3
and y=3*=9=3"=3?b=2
a=3 and b=2

« —
17. (4)

120
x=23+23
Cubing both sides,

[+ (a+b)>=a’+b”+3aba+b)]

= x3=242243x2xx
= x3=6+6x = x*-6x=6

——

{ EME-31 )

18. (2) 27 5*4 = 1250

= 2T x5 4 =2x625

g e gF N = gl et

= Xx-7=1 and x-4=4 = x=8
19. (3) Let 3* =§' =(75)* =k

1 1 L
Then, 3 _ 135k I5=k¢

1 1
Now, 75=k2 = 25x3=k?

2
1 4 1 I
= 52x3=k==>[k’] x[k"]=k'

% S
= kf: =kz= LR W
X z Xy z
7=
2x+y
20. (2) Expression

=2x2y_lz"] lzx'lyzz_] _zx"ly'lzz

22 2 2.y22  Suydad
=2Y2 x2%2 2% Y2 X2 Xy _, xyz
We know that if x+y+z=0,
then, x>+y®+2%=3xyz

x3+13+z3 3xyz

2 X2 _,XyZ _o3 _g

LooomY  gam
2n n
[2 —3.'2713 =g 32 J
21. (2) Expression =

%:_(411_43 _22n)




= x2=7x = x?-7x=0

= x(x-7)=0 = x=0or x=7
Butx=0

~. Required answer =7

23, (3) Let X = 7J'-'J'f W
Squaring both sides, 42 ,a,.-l;:,f—;,ﬁﬁ

Squaring both sides again, x4 - 12.7J7JTﬁ

Squaring both sides again, x® = 7“.72.74747_'

Squaring both sides again, x!6 = 73_?“.?3.7-\5

Squaring both sides again, 532 — 7167874 72 7
= x32 G?IMHHH

3
X=W=7}£
24. (4) Let x =J20+JZO+J20+..........=0

Squaring both sides,

xt= 20+J20+ V204 J20t.....=

= x? =20+x

= x32 73

= x*-x-20=0

= x?-5x+4x-20=0 = X(x=5)+4(x~5) =0
= (x-5)(x+4)=0 =2 x=5 Or -4

But the given expression is Positive hence its value

cannot be negative.
. Value of the expression = 5
5 i W3-52 _ 73-53

48 +4/18 J42><3+J32x2

W3-52 _13-5/2 45 W2

= - ZoNe

443 +342 433-1-332,‘4;3-—52
(Retlonaljslng the denominator)
=?J§x4J§—TJ§x3J§-5-J5x4J§+5J§x3J§
2 243

(+53) - (342)’

48-18

34-—(21+20)JE +30  _ _1_11:4_1_[;6_
4 30 30
26. (2) Rationalisiing the denominator,

N J2-+J5 xM
Pt R N AN

JEx 38+ VB %23+ VAx 32 /3243
(;Ji)zu(zﬁ)

3sz2+2J2x3+3J2x3+2J3x3

9x2-4x%x3
_3x2+2J6+3J6 +2x3
- 18-12
12456 12 5J6 5vJ6
= =— =24+ —
6 & 6 6

a5
" 225 e

5v6

= 2+—E—=a—b\f€

-5
= a=2 and b=—
6

2 Y
- (a+by =[2-§.) [2_5_) (3) _49
6 6 6 36

J§—2_J§+2 (J§—2)2—£+23
B Fr R e (ﬁ+z)(,[13_z))

[[JE)2 +22 -2><J§><2]--[(J§)2 +2242x 5 x2

EME-32 )—

(V5) -2y
= 8t4-45) - (5444445
5-4
=9-4J5-9-4.5
=-8/5

- i,
———



28. (1) Rationalising the denominator,

73 25 W2

INDICES AND SURDS

80. (4) Rationalising the denominator

7P O e 9 3-42 V3-
10++/3 6+ E+3Ji m T—-£
_I V3 J_ 3 245 JE-.JE (ﬁ ‘E)z
JEJ V -—3 = " = _342-2x/3x2
B+43" V10~ J6+v5 V645 B - 2 =5-206
W2 15-32 .
V53 B3 | \5+§ 3+
Vi-2" f+a2
_TI0-45) 25(/6-45) a(Vi5-3v)
(J_) (3)2 (‘J—) (J-) ( ) ( ) = (JE+J§) =3+2+2x\/§x\5
(Ji)’_(ﬁ)’ 3-3 =5+2J6
_TB(I0-V3) 25(/6-45) 3/(Vi5-342)

10-3 6-5 159

= LX+Y =5-26+5+2/6=10

e BT B) -2 = B ) | 2 " E2ON2R)

=30 -3-23042x5+ /30 -3x2
= -3+10-6++/30 - 2430 +4/30

=1+(1-2+1J30 =1
29. (3) Rationalising the denominator,

=(5)* - (2V6)" =25-24=1

A )(Z-H:y+y2 =(x+y)2-xy

=(10)* -1=100~1=99 -
31. (2) Denominator of expression

1 3+¥8 1 VBT 1 146 =10+/20 + /40 - V5 - /80

3-8 3+48 BT B+ AT-d6 146

1 J6+45 1
“To-vs Joids -2

3+4/8 VB +47 " J7+J6

=10 +v22 x5 +v22 x10 -5 -2 x5
J§+2 =V10+2v5 +2410 -5 -445
+2 =(1+2V10 +(2-1-4)V5

=310-345 = 3(10-5)

CF () (B () () -(6)

J6++5 J5+2

15
* FPEREBIOR. N 0+ 20 + V4D 5 80

e () (A -6

15 5 10445
'3(JE_J5j J10-J5 J10+45

348 VBT 1446 _f6+45 J5+2 §Vi0 +45)
98 87 ' 7-6  6-5 @ 5-4 ’

= = V10 +5 = 3162+ 2236 = 5398

- (b B)- (BT (T 488+ ) (B 42) | g 1y s
=348 =B -7+ T + V6 -6 -5 +/5+2 1 1

=3+2=5

|

{_EME-33 —

"X 5-+24

_J



1 s+ﬁ 5+J— s+
5- 24 XSev2s  25-24

Lok (el o)
= (5-J?4+5+J§)3 -—3(5—4’23+5+[25)

=10° - 3x10=1000-30=970

2
=(X+l] -2
X
2
=(5-J24+5+J24) -2 =100-2=98

and x+——5 J24+5+424 =10

2, 1
X =

Expression— 970-10x98 +4x 10-30
= 970-980+40-30=0

3’(] r"

= ikl
3 2-43 24483

3 2+43
- 2+43 _ .-

P-(B) 47

NWI X= 2 + -‘rg
Squaring both sides,

-

=x%-4x+1=0

=9x—2=ﬁ

=x*-4x+4=3

Now, X’ ~2x% =Tx+5

=x2 —4x? +x+2x% -8x+2+3

= x(xz -4x+1)+2(1|c2 —4x+1]+3
=xx0+2x0+3=3

a+2b++Ja-2b

;a+2b—31—2b

_YJa+2b+ya- beJa+2b+Ja 2b
" Ja+2b-va-2p va+2b+ya-2b 2b

(Ja_+2—b+\f5_2)
(Ja+2b) (Ja—Zh)

34.(1) x =

INDICES AND SURDS =—

I
|

M
( +2h) (“"Zb}

2 _4b% _
=_?_?'_,ﬂ..-fi;———"""" 2b

.. 2bx g+ o —40"
= 2bx-2a =Jaz—'4b2

2

(Squaring both sides)

s 4p?x? +a% —dabx =2’ ~4b?
=5 4b2x? —4dabx +4b> =0
= 4b(bx*> —ax+b) =0

= bx?-ax+b=0

(Dividing both sides by 4b)
; 5+26
35. ( ] X= 5-2 J—é
Rationalising,

J5+2J3x5+2JE
¥ =Vs5-2J6 5+2J6

(5+2J")

T25-24

=5+2J6

~ x2(x-10)?

= (5+2v6) (5+246 - 10)°

= (s+2V6)"(246 -3’

= (25+24+20J5)(24 + 25 - 20/6)
= (49+20J5)(49-20/6)

=97 -(20V8)' =2401-2400=1

2J5+JE)

36. (4) Let x= (

ﬂzhﬁ

2
Squaring both sides, x* = 2(V2+ JE)

332 +43

o ——

 EME-32 )—
—\_EME-34




4(J5+J_) 4{J_+ﬂ
SRy TR
o 4(2+5+2xfxf)
9(2+J-)
4(3+2J_' 4(8+2v’2‘2_)
9(2+J‘} _('W
2 4(8"4"_) 2 16(“\’_) 16
9(2+J') (2+J‘) 9
- x=2 |
3

87. (4) Expression = 14,/5 — 30
=14J5-6%x5 = JE(M—&JS_)

=J§(14—2x3><J§) = V5(9+5-2x3x5)

=J§[(3)2+[J§)2—-2x3><£]

=J5(3-5)"
o a0 =5(-4a)
=(3- )J‘—I(a V5)

Note : Express x+yi2J§
in the form of =(vx)” +(y¥)’ £2x¥xxyfy

_(J_iJ-

6+2J- 2J—+2
a8 (1) 3 19 J'(llf 19)

__ [2(*’3”) (LW3+19
"V[uﬁuw) V3 +19

INDICES AND SURDS

ﬁ
EME-35

l\-——u—l—J

) 233+ 19V3 +11¥3 +19)
(1143)" ~(19)*

2(52+3043)
N =J52+3043
=J52+2x15x 43 =52+2x5x33
=J25+27+2x5x3J§
2
=J(5)2+(3J§) +2x5%x33

= (5+3J§)2 =5+3/3

JJ§+2+JJ§—2
\Ngﬂ

On squaring both sides,

sl =[JJ§+2 +JJ5u2]-

39. [3] Let x =

V5 +1

[ ]
[T

o J§+2+J§~2+ZJJ§+2.JJ§—2
- J5+1

2J§+2J(J§)z—(2) _2/5+2 2(‘5“)_2
= .Jg.}.l J_‘i'l J§+l h
x=J5
Again, 3-22 ={2+1-2x2 x1

=J(~5)2+(1)2—2><J5x1 =J(J5—l)z =2-1

Jﬁ}?ﬁ‘lﬁ'z -3-22
5+1

V2 -(vV2-1)=1




-47)%x2
40. (1) First term = /447 = (4 ‘f)
=i (V1) +1-247
(‘ﬁ'l)z _N1-1
e
TP =y (s+3ﬁ)x2
2

Jm J32+(ﬁ)2+2x3xﬁ
= — = -
=1“(3+‘ﬁ)2 _3+47

2 2

. Expression = V1-1 3447

i . JE + JZ_
: 5v6 + 10
4
_V2(V2x i+ )

7] =\@(~ﬁ+1)

( 8"'5\/-))(2

41. (2) First term _ 38+5

=J76+10J§=J75+1+2x5‘/'x1
5 2

= M=Sﬁ+1
4 V2

Second term = 3_ 5 J\
(T

5J5+|+J§-1

. Expression =—72‘— 2

5J§+1+J§-1 M

g W
____5~/'5+~f5x[£=z§:f_@
W W 2

3+3\E)x2
42. (2) First term =843 = L_._._-

2
f16+647 2 +(J7) +2x3x47

= (3""5)2 _3+ﬁ
= 2 e

Second term =v7+35 =

=Jm=J3 +(J§) +2x3xS
2 2

= (3+J§)2 _3+45

-

: &
. Expression = 3"‘\/?_3.;..‘/;
i ﬁ JE
=§_+_‘E_:§:_£_ J7 -5
V2 - Nz =Jﬁ;\flﬁ

43. (4) First term =Jm
=J;+(ﬁ)2+2X2xﬁ=J(2+ﬁ)2 _—..2.,.\5'

Second term

=JETJ3=@2
T 5.

Third term = J8

V3341043 ~V33-108

2
* ﬁ) “2X2xﬁ

__—_—-_--___-_--_-—_-—-__
\&ME- 36 }—

t
[
§ li

s, s P —"
-
S



V8
O <) 42508 57+ -2m5evs

} J8
Yooy -7
Y8 B
5+J8-5+48 2J8 2

.» Expression = 2+~E—J‘T+2+-;_=4_;.

44. (1) First term =(18-81E)%
=(16+2—3J5)';'

1
" {(4)2 + (\/’5)2 -2x 4><~f2'}2

=(4—J5)2x% =4-2

_ 5
J(a+5)" - (a-B)

BB
4+J§~4+J_

23 2
2442
2

|
". Expression =4- J2+ 5

23*2J5+2+J5+1=11—J5
2 2
45, (4)

First term = wJ?+ 443 = JZz +(J§

= (2+J§)2 =2+3

Second term

=28+1043 =\/(5)2 +(Ji)2+2><5><45,

= (sw’i)2 =5+43

)2 +2x2x+3

-1 1
Second term =(6—4J5)hf =(4+2—4J2_)_5 o o
={22+(J§)2—2x2x\5}-§ 20+ 6311 +20- 6411
) Jii
B | =
=(2_J§)ZXT=(2-—JE)"1=——- J32+(J_ +2x3x411 + ﬁ+ F 2% 3x 1T
1 2442 _2+V2 . ;!ﬁ ;
"I 2+ 2 J(Jﬁn) +(VI1-3)
B V3 I [V U (VU |
e = 94843 —19-843 “T+311-3 2011 2
) Ji Expression =2+J§—5—\G+%
Vi6+3+8/3 -16+3-8/3 IR I S|
=Rt T2 2
= : JE 2 1 4
{4)2 "'(’E) +2x4x V3~ ("‘)2"'(‘5] -2x4x43 46. (4) Expression =(9)" ‘x{(::) (:7] "
— { EME-37 )




36-36
l _‘ =2 6 )(50
By (24)4 1 3 0 0_-.]><l=1
= oy \F i 2 (1o
= n (103) +(10 ] |02x3+ll}9
: s 2 =(.‘1] 7 =B
=3 x———x(3)} "\b a Second R 1p2)) 10
Gl 3
1
a“=-':.,‘] 64107 1007
=30x2x3* x2? x 3 [ a L LR
1054-10 10(6 )
=3 x3* x3? x2% x2 3 2 1
o g ol o gD 107 _1o(-3*2) 2107 =—
=3¥x2°=1x8=8 . Expression
3 £ 2 : 3 = 1 2 :
- = - 5 -
2/5[(625)5x(1024}5 +(25) ] §/2| (625)° x(1024)° +(25) ] (10°) +(10%)
N - + ‘
47.(4) First term = = 1 E o 1 102Y +10?
(31/123)2 x(125)3 (3{'"123) 2 %(125)5 ( )
1 1 1041
i 3 8 32 Y A YT
26| (5*)5 x(2'0)5 +(5%)$ 0 10
" = S a8. (2) 104 =x,10%" =y
115 - :
{(123)5}2 x(5)3 _—
2
i » (10%%) = (107)
l xi xi ZXE 2
26|5 Sx2 S +5 3 = 10048z _ ol
= 3 = 048z=14
1175 1
)i} " x5S wdd 10 35 11
048 48 12 12
1 -9
1 E - E 2 l f_ 2 - & :3_5 10
2655 x2712.455| 6|55 p-12 49. (1) Expression = (27)3 + [{3‘]
) (Txlx_—s) 3 = =35 3
2\ 3 2)/xs5 26 xs55
13 2 2 -5\
i 2 =2 2,5 Yo
_26x55 x278 [%‘5“"352) . =(@)3 4|23 w2 2,8,
_—E-ng x55 5 = 3423 3 0
26 x55
=3'2+2~\ z_li""l =l+}_= 2+9 =.!_l.
(I—Sf»!s) ¥ 2 972 13 T
=2\ 6 % 50




INDICES AND SURDS

1 L g 2 _ |400 _ o
(03)3[ : ) (9)6(081)3 V25 =V6=4
80. (2) Expression = 5 7 : '
09)3(3) 2(243) 4

$ L 3 1 3
= 03)°(9)6(081)3 x(3)2 (2434
2 1

(09)3 x(27y ek
Tt a2 11
=03°G%)6(09) 3 x(3)2(3%)4
T 1
(09)3 x(3%)4
8
1 3 i SR 2
_ (03)% x33 x(09)3 x32 x 34 [(23)7) x(24)4
z 3
(09)3 x 34 2
2 [0 8=216=2¢,128=2"]
42 11513 =517
_(03)3 x(09)3 3x33° 274 4 1 {‘27’ 5}7}
;) 2 446+15-9
= 3
(0.3)3 x(09)3 x3~ 12 358 3
\ 5 @ 2R T Y5
=(03)3 x(03x3)3 x312 , 2’*‘*”"? "5}‘%
1 2 2 4
=(03)3 x(0.3)3 x(3)3 x(3)3 1
[{{a“‘]“}pr =a™P and Yx = (»)3
1,2 2.4
_{03)3 I x33 3
20%2F W a0
142 244 = = U T
—(03) 3 x33 =03x¥ ; AL |
s Expression = First term + second term
.
[ 212 -@12)° IR

B1. (3) First term= v (025)% +(025)(19.99) 4
‘ 2°%2°-2x2" 1

B2. (1) Expression = I %2 +'2—3

L [(1212+812)(1212-812)

0.25(025+19.99)
Y X 2"(2*-2)
[-@-th=a@+ba-n] | TP
| 2024x4 { J4x100 _16-2 17,1,
Vozsxzo,z4 025 ""16 '8 8'8
r———
e - | EME"‘S’ /7




e 8 A S e T T

i

8. (4) Expression
1

<8
(133" (133072 + (13304401330 ]3 .~
"l aaan2+a33)7 + (3307 +.4(133D

1
{a3sn™ sanesasn®) P
i (L331)"{tl.331)“+(L331)'2+...+(1331)'°}

5 1
=[(13::1)"]3 RRIRIR

: 1
=(LIxL1xL1)3 +11 ={(1_1)3}3 13
3l
=(L1) 3}+Li=ll+1ll=1

1
124 +248+3612+...... ]3

13942618 +3927+......

54. (2) [

=[ 8(1P+23 +3%+....) r 3[1)% p
3

27(13 +2° +33+..,...)

1

B8. (1) First term =
11-2430

. 1 - Ix(ll+2Jﬁ)
11-2430 (11-2J3_6)(11+2J33]

(Rationalising the denominator)

(11+2430)
(1) - (2430)"
( (@+b)@-b)=a2-p?)

- [11+2430 J{lnzﬁi}
L ETTISTT R

=J(ll+2f36)=JS+6+2XJ§;_\TE-

V) S ol - [ T

laz + b2 + 2ab = (ﬂ + b}ﬂ]

=[J§+J§)

-5+ =(5 +-2)

4
Similarly, third term = e
8+443

W—J 16 (8- 4+/3)
V(8+443) ws+¢J§)(s-4J§)

=J16>;£8::8J3] =J16(81—64J§)

= [B-448) = (Y6)" + (V2)* - 2%l x 42
- (& -2} =(f5-5)
. Expression

: 4

= - 3 _

TR R
=(E+JE]—(J§+JE)_[JE_&-)
=J§+£-—J§_J§_J€+ﬁ=0

86. (4) W3 3 Jis
-2 433-:?13-3_25

Rationaly
ing conjugates Sing the denominators by correspon




|

___ 30(443 +i8) Vi8(3+243)
(-tJi—ﬁi}(uSh]ﬁj"(s-zTﬂ(snﬁj
4J'[2+J"} 30(4J‘+J‘) J_(3+2J')
@ -(B)] (s3] -(4is ) eP-h)
lla-b) (a+b)=a2-b?2

=M_3"(“J§+Jﬁ)_;ﬁi(3+2£)

4-2 48-18 9-12

_43(2+7) _ 30(443 +/13) 3V2(3+243)

2 30 3
=2J§(2+J'2')—(4J5 +'Jﬁ)+ﬁ(3+2J5)
=43 +2V6 - 43 -3J7 + 342 + 246
=26 +2J6 =46

1
57. (3) First term = (zs- mJE)E

=(25+3-10J§}%'

=[(5)2+[Ji)2—2x5xﬁ]%

[~ T ~(o-" - -0

L 1
Second term =(7+ 4J§)_5=(4+3+4J§)_2

-_-[(2)2 +(J§)2 +2x2xﬁ]_%

= [(2 X \E)z]—% = (2 + JS_)Z”-E

e ) )
1 2-\/3:2—‘/5:2_‘{5
=2+J;x2u£ 4-3
) Ji
Third termm = g+ 647 ~16-647

W RS
{ EME-41 F

ﬁ

=J9+‘?+2x3x~ﬁr-\f9+7—2x3xﬁ
. il |
(7 - o)
. R, J7
(3+J'?-)-(3-J'T) 5+7 ~S+J7
(Taking square root)
A1 1
2J7 2
1 |
. Expression =(23-10J§)5-(7+4J§)'5
2 i
V16+6v7 ~16-647
=5—J§—(2—Jﬂ+%
=5-\13—2+‘~.,"§+-;-=3+l=3l
AT 3-247

88. () 33v7 242 Vi6+647 —4
(Multiplying numerator and denominator by 2)
J{I) +(,)")2 2x 147
J(a) V7) * 42347 -4

{.-.3 =1+47=12 +(‘('7)2 and m=9+7=32+(ﬁ)z}
(V7-1)

) ;}(ma)’ "

Ji-1 _J1-1
“1+3-4 -1
B89. (2) Expression

_ o 26-158 | J10+4/18
I:SJE*J38+SJ§]2 J’I*\{(;*‘E)

{va® +b% - 2ab=(a-b)*}

=1




o, 557505 = {00+ 56)°5
. ’16+2(5-ﬁ) .
: 2

INDICES AND SURDS

_[5r1+205) _J(ﬂs)%um(s-fi)x:
- v 2

2
(3 541 _sfrl
¥ 2 2

o

_(10-5/3-1Y (9-5,/3)2
[+

2 2

and |[3-45)= [[s-¥5)x2
=v!6_-:f="5+l-j~l§)xl

l‘ I(J') £ -245
i "‘ 2

. 26-15/3 J_(J'+3)
[k

_226-153) J-J_(J_+3)
(0-53)  4+5-1

_52-3043 2(3+5)
156905 * [r2.35)

__52-3043 . "
{2l 3 193

-

——

J—
1
= (28+ IOJE)Z

80. (9) First term

=(2
=(:25+3+2><J'S-X*E)uI

1
s+2x5xJ§)% =(28+2x£x,/§)2

- -(5)2 +(J§)2 +2x 5% Jir

1
.—.-(5+J§)2:|2 =5+3 .
‘ L | of
Secondtem=(7—4ﬁ) 2 =[7—2x2xm 2
1
=[4+3-2><2><J§)d5

=[(2)2+(J§)2 —-2><2><J§]_5

[( J-)]% (2_J§)2x’%

=(5+3)-(2+3) =5+y3-2-/3=3
61. (2) Expression Jﬁﬁ + ,Ig, + 3,}7:;J§

—_—
= _J§+J;3J(2)2 +'(\4t‘§)2 +2x2x43
= J— 3+ ]‘3+ 8J(2+ﬁ)2




\

[

=J-J§+J3+ 1::-8\@
=J-J3+J19+8«E
=y-V3+\16+3+2x4x 43

=f- 3+1}(4)2+(J§)2+2x4xﬁ
=1"— 3+-“(4+‘J§)2

=V-V3+4+3=4a=2

62. (3) Expreasion=J6-4J§+J|5—8J§
=J6—4J§+Jlﬁ-2x2f5x2
—V6-4J3+12+4-2x2J3x2

= J6~4J§+J(2\E)2 +(2)? -2x2J3x2

- J6—4J5+ (zJi—z)?

=J6—4J§+2J§-2
=J4-243 =3+1-2xBx1

=J(J§)z+(l)z—2xﬁxl

51 = -

" Jl+x +41-x
Jl+x-31-x

On rationalising the denominator,

_Jlrx+41- X, VIitx+ 1-x
J_+x 1-x J_+x+\ﬁ X

( I+x ~1-\fl_-ﬂ)2
(Jl-l-x] (f JL)

83. (2) Expression

INDICES AND SURDS -

=I+i+l~x+2Jl+le—x 1+ V1= x2
(1+x)=(1-x) = =
Putting x =—
; 3 2
1+, 1] —
.. Expression =

3 Y3
2 2
s o
= = 3. 2
BE -
2 2

64. (3) Expression

IX3IXI+1IX2XIX2XIR2+IXIXIKIXO X3+

------

1

= EME-43 —

IXSX25+IX2XSX2X25% 2+ 1X3IXIXIX2SX F+......

[ 1x3%x9+1x3x9x2 +Ix3Ix9Ix 3+
_1x5x25+1x5x25x23+1x5x25x33+

= 1
Ix3x9%x(1+23 +3F+...) P
| 1x5%25% (1+2° + 3+.....)

| =

Ix9

25F )T

65. (2) Expression = (_1]{'
We know that

l}{-l] GIERE

— ]

() - T
P <[

= ' =-1

ke

Clearly, (-1 )H}t -1




(625)** x(29)"°

88. (1) Expression = iﬁ:S)b T 1-{[5)' 3

(5 5 “b“ xﬁ}

(54 x (5) (s)lnb

a2

(77 7" _ 9"

TETxT T (9™
= (§)%07 -1 2 (5§57 =25

87. (1) Expression = (16)"*x (2)"*
={2‘J“'°xt2)"‘° 7_{2}4-0i6x{2}ﬂ1&

= (20 % x (20 = (284000
=2'=2
88. (2) Expression “%‘}:{‘;
(244 (-
(a-"J_) (2+
[Mulitplying N* and D' by (2++3))
()
iy [eetensatov]

4+3 2
. sz___’ 43

4-3

09. (2) Expression = /'9““34_
7-443
7-2x2x43
= ﬁ6+3+2X4XJ§

\ 4+3-2x2x43

= l(4)2+(‘/§)2+2x4x_\f_§-
V@ (B —2xanis

EME-44 )

[-,-(a:tb)z wid® +b2:t28b]

Rationalising the denominator,

(“J-) (2+J_) 8+2J3+4J§+3
(2 ) (2+J_) 4-3

=11+6J3
6 4
’ ; 576)+ 6(2.4
70. (3) First part = (24)° +9(576) + 6(24)

(24)* +6(576)+9

_ [29)° +924) +6(24)*
(24) +6{24) +9

_ J (24)° :(2.4)“ +9+ 6(2.4)3]

(24)" +6(24)" +9

=y(24)" =24

PO Gl e N

]

) (3) s3] £ () oL REVE)
@)

[T -]

_P44dq2
= > _3___=9+64._g _64
8 8

Exprcssloq =24+8=104




71. (1) First part - .f1;_,./30 o TATY
='J11~2><J6_xJ_ =1/6+5—2x\/gx\f§

= &) + (45) ~2xde x4

={(6-+5)" =645

Second part - ,!7_2.\]6
=N1-25x2 ={1-205x5
=V5+2-2/5x2

B+ —aclini

=(V5-+2)" =542

Third part

4
“Jo+v2

Rationalising the denominator,

s (fo-42)
“[We++2) (fo—42)

_ 45-h) _4(f5-+a)
(- S
. Expression = (\/E—Jg)'l'(\/g—ﬁ)—(\"g—ﬁ)
=V6-V5+V5-v2-J6+42 =0
e (13"
-FEE-@
-6 -6

=2x-1=-3
2qx=-3+1=-2

-

INDICES AND SURD'S

73. (4) Expression =10+2/6 +2410 + 2415
=J10+2xﬁxﬁ+2xﬁxJ§+2xJ§xJ§
=J2+3+5+2xﬁxﬁ+2xﬁxJ§+2xﬁxI
=J(¥2)" + () + () +2xv2 i+ 2xE x5 s 2 fi O3

=J(J§+,ﬁ+@2 =VZ+ 3445

lla+ b+ g2
= @+ b? +c% + 2ab + 2ac + 2bd]
@ Jd1 =2 +f7 =2 J?—z
R T R s

(Rationalising the denominator)

} (V7 ‘2)2 _T+4-447

=:.—1-l—iﬁ ﬂﬁ +b

75. (1) Expression =

W2 43
Ve+¥3 Jo+v2 B+y2

Wi f6-i a3
R R o

(o2 Jo  S-2
"V Brd BB

[Rationalising the respective denominators]

WE(V6-V3) 43 (V6 -E) V6 (V3-VE)

6-3 6-2 3-2

= xm-]
r*ﬁ
— {__ EME-45 )




- V2 (V6 ~3)- 3 (Y6 ~7) +46 (3 -2)
=12 -6 -V18 + 6+V18-412 =0
76.(2) x+%ﬂ+a2 (Vx) +2.\J’§.-;-+(.:z)2

1

Clearly a= r

1
Then, expression = ( x +§]

3
77.(2) Given x = —\i—_

Jl+x 1 Vl+x -Jl -X
1+J1+x 1-J14+x 1 J1-x 1+J -
-Jl+x 1- x+v‘l -x+l-x

I-1-x 1-1+x
Jl—x+1-x_Jl+x-l—x
X

x
JI—x+1-x—Jl+x+1+x

X

V3 V3
_ 243 1-x=Vl4x =2+\I1_T_J1+T

2+J2—2J§ _J2+2J§
V3

2

it J4-22J§ 5 4 +22J§
V3

2
_4+3-1-43-1_ 2
R
_J3+f Vs +43 5+43
R = e =

(J_+J') 5+3+2,{‘

5-3
_8+2415

—

7 4+415

81.

V3-8 _4-J15
yJ'+J5
15+4- J_"B

P i 2t M

79. (2] J=1 414 (Given)

o k)
Now. J;+1 (VZ+1)(v2-1)

2

=1.414-1=0414

. (3) (0.5)2 = 0.25 /0.49 = 0.7

3/0.008 =0.2 0.23=0.23
- J0.49 > (0.5)* > 0.23 > ¥0.008

> JJ3_6—J2_4+J5—JE
3) =

J 6-4 2 _J 2
T o (s

:’ 2 J 2 5-2/6
+26 5+2J€

5-2J6
{ -2J6)
255 2’.24 JS‘EJ_
‘Jz[(ﬁ)z+(ﬁ)2—zﬁﬁ]
~2(5- 8] (-3

(1) r,ﬁ.%'v-
LCMof 3,2,6,4 = 12

V= ()3 = (4 =(44)F = caseys
== = (@) = oa

1 2
B =6 = o = () - oy

\ = (5)3 =(5)s =(s* )1 = (12573
M

———,__W



-~ (256)T2 > (125)7 > (64)13 > (9)is
or, Y4>Y5>2>§3

VB+2 JB3-43
83. (Gl Expression = B2~ VE+ 3

(5 3)" - (/5 - 3"
TR (B a)
3+2+2J— 3- 2+2J_
(8)" - (v2)°
Wz __ 2(/6-45)
84.14) J3. 76 (V6 +48) (6 -J5)
[Rationalising the denominator]
_3i2-3/6 _ 3(2V3 - V6)
6-3 3

aJ6

3-2

=4/6

=2/3-/6

Similarly,

4J— _ 4‘,-(‘(- ¥2) 43(J6
Ep e R e

= B(6-V2)= fig- /6= SJE—JE

& B
BB ) a)

- M=3J§—2J§
3-2

= 2/3-1/6-3/2 +6 +3/2-243 =0
85.(3) /12 +/18 = V/3x2x2 +v2x3x3

= 243 +3/2

“ Required difference = 2/3 +3J2 -2J3 -2/2 = /2
886. (3) LCM of the orders of the surds = LCM of 2,3,5
and 7=210

1 108 L
52 =5210 = (5105)210

1 70 1
43 = 4210 = (470)575

1 42 1
26 22210 = (349)2:0

— ( EME-47 )

1 30 1
37 = 3210 = (33°)m

1
~ The largest number = 52 = J5

| Quicker Approach |
5 is the largest radicand and its order is smallest.

». Largest number = /5

J7
= V16+6V7 =16 -647
J7
V9+7+2x3x47 —J9+7-2x3x 47

. J7 1
Br?)-G-77) -

87. (1) Expression

“8sd7 8447 B
ﬁ-Jg)(ﬁ+J§)__ 2

N P S N

88.(2) V7 -5 =(
Similarly,

2
""_’“’5=m

2
it
— 2
11-48 - 11+40

~. Largest number = 5 — /3 because its denom-
inator is the smallest.

89. (3) Let X = 1‘71’7“7.}:

On squaring both sides,
B=7x

=xX2-T7x=0
=2xx-7)=0 =2x=7
o T= (7319— 1 - 73y-3
=3y-3=1=3y=4

4
=y=3

90. (2) Expression = 'z_l'i—

23 +23 41

R 1
28 -1 23 -1

T




1
=25_.l ::a2"l
s @-b@+abr == P

1 L xﬁd'l
W T A B+ N J2-1
= J§~1
- Expression
RSN N
+ J99 - JO8 + 100 - /99

=J100-1=10-1=9

92. (3) X=—0

(-2
= (VB+2)(V5-2)

5+4-~ 4J_
- =9-445
e e J5

9+ 445

X |=
]

1
* '

[‘]22
-1

=[{9+4J§+9—4J§)2—2]2-2

=[(18)2 - 2J2 -
=(322)2- 2 = 103682
whole number

Note : It is not required to find the proﬂuct.
93. (1) x+ -3? =3

On squaring,
2
[x + -1-] =9
x

2, 1
=x +-;a- =0-227%

1 o 27
Again. ("*3?] )

1
; 1).27
=,x3+;§+"[‘x+x)
=X +?-=27 -3x3= 13
1 ¥ 5. 1
[+ )2+ )
“(x = X

=7x18

=X +‘x'L+(x+x] 1

1
=‘,’x5+;'=126 3=123

94. (1) /6 x /15 = x//10
% 3x5=xm
= 3J10 = xJ10
=x=3
2424
95. (2) x= == i
=“‘32,/3><z-:n _2J/3x48
33+32 33+32
o~ x _ 2\/5
B B2

=>x+J§=2J§+J§+J§

X—+8 233-33-:/2

(By componendo and dividendo)

_33+2
T Ja-J

Again,

X - 2\5
71? 33+32

=I=b.vc-hﬁi

x—312

- 25+J§+J§
2V2 -3 - 2

/




j&?
Sl

3
+
@

L x+12
x—312

33 +/2 J§+3J§
=B -

3/3+J2 J3+3J2
=B-2 B-2-

33 +42 -3-342
i -2

2(V5 - 2)

;]

2J3 -242

=B BB

06 a=2+J§
. (2) 2-43

(2+J§)(2+J§)
- B B)

4+4J3+3
4-3

=7+443

b=2”J§=7_4J§
2++3

.'.a+b=7+4J§+7—4J§.=14

ab = (7+4J§)(7—4Jﬂ

=49-48=1

- g2+ +ab=(a+b?-ab

=(14P—1=196-—1=195

2J§xﬁ

.0 %5 T5

x _ 243
=2 B2

xhﬁ _2J§+J5+ﬁ
= 3 243-4B-42

—{( EME-49 =

343 +J2
=B-J2

(By componendo and dividendo)
Similarly,

LI 242
7§ 33+32

x+J3 _2J2+3+2
= V3 242-J3 -2

3433
=B

~. Expression

x+42 2 x+4J3

o i

_ 3J§+J§+J§+3J§
" I8~43 32-33

3J-+J_ _J3+3J2
=" B-42 J3-42

3/3+42 -V3-3/2

i
3

2(43—5}
e v e

=3+2-2/6 = 5-2/6

J3 +42
- =5+2J6
b="T3_J2

= a+b=10;

ram (5—2J§)(5+2JE) =25-24=1

a? b2 a®+b’ {a+b)-3ab(a+b
v ey S =

b a ab ab
-103—3x10-1000-30=9?o

V1



V5+¥3 _J5-43
0.0 WX =R

_ (B B) -(5- ]
" (B-B)[5+ )

- 5-3

Ve 2&=2ﬁ§=x=15
100. (2) x=2+V3

'gll

1 1 1 2-J3
— = X
x 2+J3 2+Jy3 2-3
243
u =2~J3
4-3 3

(&+%}2=x+%+2

. 2+J§+2—J§+2
=6

R

101. (4) Expression

3+46
- 5J§-2J1—2-J3_2+J5—0

3+Jg
= 5J§—4J5—4J§+5J§

3+JE JE(JE+J§J
o o W—‘-Jﬁ:l.?(ﬂ

J3

102. (3! »= —

2

: 2
i, lJé:u _V3+]
2

Lr_»roblems@klranprakashan.com
J

m If you have any
confusion/doubt

IIRAN and other

E=T

nVl-x =5

2
nflex+vl-X
J§+1+_J§_—_j_1_

= 2 2

JE+1448-1_ 5
2

B8 x©P7

103. (3) Expression = [81]4'2 %3

[34]3.3 x (32]2-7 314.4 x 35.4
(34)4.2 %3 = 318.8 %3
[“{am]n= am.n: am x aﬂ — am!-n: am = al‘l = am-ﬂ]
314.4+5.4 ~ 319.8

. - 3;9‘3-17.3 =32=9
T gl68+  gl78

On squaring both sides,

x2=s+J6+ 6 +J6+....

= xX=6+x

= xX-x-6=0

= xX-3x+2x-6=0

= x(x-3)+2(x-3)=0

= (x+2)(x-3)=0

= x=3 and x# -2 because numbers are posi-
tive.

105. (3) (0.1)2=0.01

v0.0121 = \/011x011 =0.11
J0.0004 =0.02
o
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