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‘BODMAS’ RULE
Now a days it has become ‘“VBODMAS’ where.

V7 stands for “Vinculum”

‘B’ stands for “Bracket”

") stands for “Of”

‘D’ stands for “Division™

"M’ stands for “Multiplication™

‘A’ stands for “Addition”

‘ST stands for “Subtraction”

Same order of operations must be applied during simplitication,

BRACKETS

Types of brackets are :
1)  Vinculum or bar :

(11)  Parenthesis or small or common brackets: ()

(i) Curly or middle brackets : { }

(1v) Square or big brackets : [ |

. The order for removal of brackets 15 (), {}.1]

. If there is a minus (—) sign before the bracket then while
removing bracket, sign of each term wall change.

Kxample I: Simplify 6 + 5-3x2of 5—(15 + ﬁ)

Solution: 6+5-3%20f5-(157=-2)
=6+5-3x20f5—(15 + 5) {Remove vinculum}
=6+5-3x20f5-3 { Remove common bracket }

=6+5-3=x10-3 $°Of" 1s done}
=6+5-30-3 {Multiplication is done}
=11-33 t Addition 15 done!
=-22 ! Subtraction 1s done!}.

Example

2: Simplify : 7-2+13-5-2+1
Solution :
7T—2+13-5-2+1
=7+13+1-2-5-2=21-9=12
[7+13+1=21and-2-5-2=-9]

IEEEESIE® 3: What is the missing figure in the expession given
below 7

o
16,16 xE+?_xE=]

7 (R R

— —— ——

ErEEETE s EE ST .

SIMPLIFICATION
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Solution :

Let the missing figure in the expession be x.

ic 16 x 9 9 9

— X ———X—t —x—=]

7 S T R

= 16 % 16 —9x+ 9 % 0 ="FaH

— Yr=16% 16+9x9F¢e 7
=256+ 81449=288

2880

— =%
9

FRACTION

A fraction is a quantity which is expressed in the form p/q where
p and g are natural numbers.

Numerator

Fraction = :
Denominator

RER L /- Write a fraction whose numerator is 2%+ 1 and

denominator is 32 - 1.

Solution :
Numerator =22+ 1=4+1=35
Denominator=32—-1=9—-1=8

Numerator

. 5
Fraction = e
bt

Denominator

TYPES OF FRACTIONS

1. Proper Fraction

[fnumerator 1s less than its denominator, then 1t 1s a proper
fraction.

6

Ex: —,
1

Lh | b2

2. Improper Fraction

If numerator is greater than or equal to its denominator,
then it 1s an improper fraction.

. If in a fraction. its numerator and denominator are of
equal value then fraction 1s equal to unity 1.e., 1.
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Simplification

3. Mixed Fraction

[t consists of an integer and a proper fraction,

] O e
Ex: 11—, 3—,7—
Z° 39
*  Mixed fraction can always be changed into improper

fraction and vice versa.

5 5 3
- 25 _Ix9+5_63+5 68
9 9 Y G
19 O9x24] | 1
= o =§+—=9—
2 2 Z 2

4. Equivalent Fractions / Equal Fractions

Fractions with same value are called equivalent fractions.

Ex: : =E =E = i .
3 6 9 12
*  Value of fraction 1s not changed by multiplying or

dividing the numerator or denominator by the same

number,
Ex:
) 3
Gy 2222 1 oy 2 10
5 5x5 25 5 25
. =+ 36 9
[ll] 36:36 4:E Sﬂ.—:—
16 16+4 4 16 4

5. Like Fractions

Fractions with same denominators are called like fractions.

11

Ex: —
7

~1 | ta

3 9
Jr =

6. Unlike Fractions

Fractions with different denominators are called unlike
fractions.

Ex:

th | b3
oo |

ol il
??? .'-2

L

. Unlike fractions can be converted into like fractions,

3

Ex: —emdi
5 7
x 3 21 4 5 '
—x—=—and —x=="—
5 7 35 7 5 35

7. Simple Fraction
[fin a fraction, both numerator and denommator are integers

then it 1s called a simple fraction.

3 b
Ex: —and —.
7 5

8. Complex Fraction

If in a fraction. numerator or denominator or both are
fractional numbers, then 1t 1s called a complex fraction.

l+%
S
3

2

2
Ex:

~ | Ln| b2
LA
d | B | | —

9. Decimal Fraction

If a fraction has denominator in the form of powers of 10,
then it 1s a deeimal fraction.

2 9
Exge—s ({2 —— = (0.09
0 (0.2) 100 ( )

10. Vulgar Fraction

[f denominator of any fraction i1s not in the form of powers
of 10, then it 1s called vul gar fraction.

9 5

E:u:}-,-,
7 2 193

ROUNDING OFF (APPROXIMATION) OF
DECIMALS

There are some decimals in which numbers are found upto large
number of decimal places.

Ex : 34578, 21.358940789.

But many times we require decimal numbers upto a certain number
ofdecimal places. Therefore.

If the digit of the decimal place is five or more than five, then the
dieit in the preceding decimal place is increased by one and if
the digit in the last place is less than five, then the digit in the
preceding place remains unchanged.

Decimal Expansion of Real Numbers
|
I I

Terminating Non-Terminating
g g
!
| _ Lo
Recurring Non-Recurring
i
|
Mixed
Recurring

Pure
Recurring
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Simplification

Terminating (or Finite Decimal Fractions)

X
Ex: 3 = EI.E?E.,“—I =42

& 3

Non-Terminating Decimal Fractions

There are two types of Non-terminating decimal fractions.

(i) Non-terminating periodic fractions or non-terminating
recurring (repeating) decimal fractions :

Form: x.aya:ay ... ayaza; ... aiad>a

10 #
Ex: ?:3.333 Fan TN

L _0.142857142857... = 0142857

i

(ii) Non-terminating non-periodic fraction or non-terminating

non-recurring fractions :

Form: x.a,a,ay..0,0,b...c00505...
Ex: 15.2731259629

. The decimal expansion of a rational number 1s either
terminating or non-terminating recurring. Moreover, a
number whose decimal expansion 1s terminating or non-

terminating recurring 1s rational.

. The decimal expansion of an irrational number is non-
terminating non recurring. Moreover. a number whose
decimal expansion 15 non-terminating non recurring 1s
irrational.

Ex: /2 =141421356237309504%80...
1 =3.1415926535897932384626433...

22 :
. We often take W as an approximate value of m. but

i

i

w+* —,
7

SQUARE AND SQUARE ROOTS
SQUARE

When a number 1s multiplied by itself, we get square of that
number.

Ex: 4 x4 =16; wesaythat the square of'4 1s 1 6.
*  x"is alsoread as x raised to the power n.

. Square of a even number is always even.

. Square of a odd number 1s always odd.

Squares of first 30 natural number

) X X x’

l l 16 256
2 - 17 289
3 9 18 324
B 16 19 36l
5 25 20 400
6 36 21 441
7 49 22 484
8 64 23 529
9 81 24 576
10 100 25 625
11 121 26 676
12 144 27 729
13 169 28 T84
14 196 29 841
15 285 30 900

Perfect Square

A naturalnumberis called a perfect square, 1f 1t 1s the square of
some natural number,

Ex:Numbers1,4. 9, 16, 25, 36, etc. are all perfect squares.

To find out whether the given number is perfect square :

*  Express the number as a product of prime factors.

* [Ifit is expressible as the product of pairs of equal factors,

then it 15 a perfect square.

EETITE 5 Is 144 a perfect square ?

Solfution :

=
£

lL.-rJ]L.:J ko B BB
TS = L] -]
|ﬁ¢|m|t~..:i

144 = 22223l
Since both the factors in each group are equal hence it is a
perfect square.

-

3

2 Remember

o

< A number ending in an odd number of zeros 18 never a
per fect square. For example, 15000.

< Anumberending in 2, 3, 7 or 8 1snever a perfect square.
% The square of a natural number (other than 1) 1s amultiple
of 3 or exceeds a multiple of 3 by 1.
Ex: 2°=4=(3x1)+]
3-=9=(3 x3)
4-=16=(3x5)+1
< Thesquare of a natural number (other than 1) 15 amultiple
of'4 or exceeds a multiple of 4 by 1.

i¥

I [kt
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Simplification

Ex: 2?=4=4x]
32=9=(4x2)+1
$=16=(4x4)
52=25=(4%6)+ 1.

< For a natural number m (other than 1) 2m. (m® — 1) and
(m? + 1) are pythagorean triplets.
Ex: takem=4then,
2m=2x4=§
m?—1=42—-1=15
m?+ 1=42+1=17
82+ 157=64+225=289= 172
So, 8, 15and 17 are pythagorean triplets.

Alternative Method to Find the Square of a
Number

STEP1: Express the given number as a sum or difference of

two numbers.
STEPIL: Applyany one of the following formulae

(a +b)? =a® +2ab+ b7; {::1—t'r?i2 —a% _2ab+ b’

Fxample

6: Find the square of 151.

Solution :
(151F =(150+ 1)
Herea=150.b=1
L (1512 =150 +2 =< 150 % 1 + (1)
=22500 + 300 + 1
= 22801

7: Find the square of 679.

Solution :
(679)2=(700—21)?
=490000—2 x 700 x21 + 441
=461041

SQUARE ROOTS

The square root of a number ‘x’ 1s that number which when
multiplied by itself gives ‘x” as the product.

Square root of x is denoted by the symbol +/x
Ex:

(1) Square root of 415 2 or \l{_ 2

2356 W G S N e o
iy Af2.56 = ’
(@) 100 \j 10%10

Fae o Pose Iﬁ_

10 10

. Whether the number is negative or positive, its square 1s
always positive and so, the square root of a negative number
1s not possible.

Square roots of first 20 natural numbers

Vx X Jx

X
1 LOOO 11 3317
e 1414 12 3464
3 1.732 13 3.606
4 2000 14 3.742
3 2236 15 3873
6 2449 16 4.000
7 2.646 17 4123
& 2828 18 4243
9 3,000 19 4359

10 3.162 20 4472

Finding the Square Root of a Perfect Square
Number by Prime Factorisation Method

Stepl:  Resolve the given number mto prime factors.
Stepll: Make pairs of similar factors.
Step III: Take the product of prime factors choosing one out of

every pait.
§: Find the square root of 1521.

Example

Solution ;

3[1521

3507

13169
13
1

13

1521=3x3x13x13

V1521 =3x%13=39

9: Find the smallest number by which 396 must be

multiplied so that the product becomes a perfect square.
Solution :

By Prime factorisation, we get
396

Kxample :

P P e B e i
..-.-|...-.4- L] =—
Se
bt

396=2x2x3x3x1l
In order to become a perfect square, one more 11 15 required.
10: Find the smallest number by which 6300 be

divided, so that the guotient is a perfect square.
Solution :

Kxample :

16300
3150
1575

~1 Ln LA L Ld b b
—[n
| [
s

NG

6300=2%x2x3IxXIx5Ix5%x7T
Since. the prime factor 7 18 not paired.
The given number should be divided by 7.
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Simplification

Finding the Square Root by Long Division
Method

STEP1: Mark off the digits in pairs starting from right to left.

STEPII: Find the largest or think of the largest whole number
which when multiplied by itself 1s equal or nearest to
the left most pair. The number is taken as the divisor
as well as quotient.

STEP I : Subtract the product from left most pair. There will be
a remainder, bring down the next pair of digits.

STEPIV : Now. for next divisor add the quotient to previous
divisor.
Go on repeating the above steps till all the pairs have
been taken up. The quotient so obtained 1s the required
squareroot of the given number.

IEESEIG® //: Find the square root of 106276.
Solution : By long division method :

326
3 | 106276
9
62 162
124
646 IRTH
3876

b4
S 4106276 =326

Rt L [ 70 What least number must be subtracted from

46687 to get a perfect square 7 Also, find the square root of this
perfect square.
Solution :

Let's find the square root of 46687,

216
2| 46687
4
4] 66
4]
426 2587
2556
31

This shows that (216)? is less than 4668 7by 31. So, in order
to get a perfect square. 31 must be subtracted from the
given number.

. Required perfect square number = 46687 — 31 =46656

Also, 46656 =216

el il /3: Find the least number of six digits which is a

perfect square. Also, find the square root of the number.
Solution : The least number of six digits = 100000
Square root of 100000

316
3 100000
9
61 100
B
626 3900
3756
144

Hence, (316)2 < 100000 < (317)

The least number to be added = (317 ¢ — 100000 =489
Hence, the required number = 100000 + 489 = 1004 89

V100489 =317

Square Roots of Numbers in Decimal form

In the mixed decimal numbers, starting from the decimal point,
pairing the integral part from right to left and decimal part from
left to right.

el /4: Find the square root of 8.3521.

Solution :
2.89

2 8 3521

48| 435
384

569 5121
53121

Jﬁﬁﬁﬁ =2.89

syl i 15: Find the square root of 0.976426 correct upto

two places of decimal.
Solution :

(LO83

g N OTEAD T

(LY76426
&l

8% 1664

1504

16026
15744

282

1968

0.976426 = 0.988 = 0.99

2L Remember

L
k]

< For any positive numbers ¢ and b.

Jab =+/a x+/b and \E:%

IEEESTIE® / 6: Find the square root of Slﬁ.
' 1

Solution :

l 49 7
16 16 4 4
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Simplification

551

17: Find the square root of 5——.
: 1369
Solution :
. 551 _ [7396 _~/73%
1369 1369 /1369
R6 37
8| 7366 31 1369
frd 0
166 QUG 67 469
996 469
w o
J7396 =86 and /1369 =37
551 &b 12
Hence ,[5 =—=2—,

1369 37 37

Alternative Method to Find the Square Root

Method for small numbers : Take the number n whose square
root 1s required. Subtract from nthe odd numbers 1. 3, 5, 7. 9, 11,
13 .......... successively. Then, we will get zero at some stage (only
if # 15 a perfect square). Count the number of times we have
performed subtraction. This is the required square root of n.

Ex : let us take n =36,

Then, 36-1=35
35—-3=32
32—-5=27
271-7=20
20-9=11

11==11=§
Here. the total number of subtraction is 6

5 36 =6,

% Remember
v O

< If the square ends n-1, then its square root end in either
1 or9.

Unit digit of square I 4 5 4] 9 00
Units or extreme right

lor9 | 2or8 |5 |d4or6 |30r7 | O

digit of square root

< Square root of a number greater than or equal to 1 but less
than 100 consists of only one digit. 1.e. if 1 £x <100 then

Jx consists of only one digit.
< 1100 <x < 10000 then fx consists of two digits.

Finding Square Roots of Exact Squares
having upto Four Digits

STEP1: Make pair of digits, starting from the extreme right.
The lefimost digit may or maynot be paired-up. The
number of such pairs equal the number of digit in the

square root.

STEPIl: Find the largest number whose square is less than or
equal to the number under the left-most bar. This is
the left most digit (L) of square root.

STEPI : Guess the unit digit (R) from the above table.

STEPIV : Coose the correct digit by squaring one of them.

SR /8: Find the square root of 4489.

Solution :
We have 4489
44 lies between 62 and 7-
L==6
- 89 ends with 9,
So R=3or7
. Square root 1s either 63 or 67
Now 632=3969 # 4489

4489 =67
CUBE/AND.CUBE ROOTS
CUBE

Cube of anumber 1s that number raised to the power 3.
Ex:
4" =4 % 4 x 4 =64; we say the cube of 4 is 64.

h Cubes of First 20 Natural Numbers
X J{3 X .1:3
1 l 11 1331
) h 12 1728
3 27 13 2197
g O 14 2744
5 125 15 3375
6 216 16 4096
F 343 17 4913
h 512 (b 5832
4 129 19 6RY
10 1000 20 8000
Perfect Cube

A natural number 1s said to be a perfect cube 1f 1t 15 the cube of
some natural number,

If m is anatural number, then m” is a perfect cube.
Ex : 10° =1000is a perfect cube.

19: 15343 a perfect cube?

Solution :
71343

7149
717

I
s 3M3A=TxRTxT]
Hence, 1t 15 a perfect cube.

. Cubes of all even numbers are even.

Cubes of all odd numbers are odd.
. Cubes of negative integers are negative.
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Finding the Cube of a Number

To find the cube of given number, multiply the number with itself

three imes.
Ex: 8 =8x8x8 =512

Alternative Method to Find the Cube of a Number

STEP1: Express the given number as a sum or difference of

two numbers.
STEPII: Applythe one of the following formula :

(a+ h}3 = ::.rj + 3{13!: + 3.{;-!12 + h}

(a —e’:r}?' —a’ —3ath+3ab® —b

Example

9 20: Find the cube of 33.

Solution :
(33 =(30 +3)°
Here a=30, b=3
5 (33 =27000+ 3 x (30) %3 +3(30)(3)2 +27
=27000+ 8100+ 810+ 27

= 35937

CUBE ROOT

The cube root of a number x 18 that number whose cube gives x.

The cube root of x 15 denoted by the symbol Ux .

Cube Roots of Some Natural Numbers )
X gf,‘; X {I'r;
1 1000 2 2714
2 1.260 30 3.107
3 1.442 40 3420
4 1.587 S0 3.684
5 1.710 & 3915
6 1817 Fil 4121
7 1.913 80 4309
] 2.000 X 44K]
Y 2.080 100 4.642
10 2154
. If cube ends 1n 1, then its cube root ends in 1.
‘&= Remember
Unit digit of cube 1123 |4|5(6|7|8[9 (0

Unit (or extreme right)
digit of cube root

Hence, 1, 4.5, 6, 9 and O repeat themselvesand 2, 3, 7 and 8
complement of 101.e. 8, 7, 3 and 2 respectively.

Finding the Cube Root of a Perfect Cube by
Prime Factorisation Method

STEPI: Resolvethe given number into prime factors.

STEPII: Make triplet of similar factors.

STEPIIIL: Take the product of prime factors choosing one out of
every triplet number,

STEP IV : The product 15 the required cube root of the given
number.

eyl 7/ Find the cube root of 2744.

Solution :

- =] =3 b2 B D
Lad
L

Y44 = 2% 2% D 0% T %}

V2744 =2 x 7 =14

Alternative Method to Find the Cube Roots of
Exact Cubes having upto 6 Digits

STEPI: Form the groups of three consecutive digits, starting
from the extreme right. The last group may consists of
less than three digits. The number of such 3-digit
groups equals the number of digits in the cube root.
If the number consists of upto 3 digits, its cube root
will be less than 10 and can be easily found from the
table.

For number consisting of 4, 5 or 6 digits, the cube root
will consist of 2 digits and its right most digit can be
tound by the table.

STEPII: Find the largest number whose cube is less than or
equal to the number under the left most bar. Thisisthe
left most digit (L) of cube root.

il il 2 2:  Find the cube root of 9261.
Solution :

We have : 9261

** 9 lies between 27 and 3°
So L=2

Now,26lendsin 1. SoR=1
. number 1s 21.

CUBE ROOT OF A NEGATIVE PERFECT CUBE :
[f'a 1s a positive integer then — a 18 a negative integer,

i

- 3 3
bﬂ! \ [_J } ——d
In general, we have ~.,I'3 —x = —3'.:"?
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el 23:  Find the cube root of — 74088.

Solution :

TR = 2% 2w 2= IxIx3IxTxTxT
So, }JT-‘-H—JEE =2 X3 NT=42

Hence 3/—74088 = — /74088 =—42

‘&~ Remember
X

< For any two integers ¢ and b, we have

3
3T 3T A wnd 3£=£
ﬂfiu-'\j’;xﬁ t L_' {/E

Example 24: Find the cube root of 2.744

Solution :

2744 2744

1000 31000
2744=2 x2x2x TxTxT

Af2744 =2x7=14

Also Y1000 = 10x10x10 =10

V2744 14
J1000 10

el ila 25 Find the cube root of 658503.

Solution :

/658503 = 219501 % 3
=73167 % 3x3
=24389 x3 %3.x 3
— 841293 *3 %3
— 20 x29% 29 % 3 x3 %3
=70 3=87

32.744 =3

=1.4

S0,

SURDS AND INDICES

INDICES

When a number ‘a’ 1s multiphied by itself *m” times. then we say
that ‘@ 1s of m-index’. @™ 1s read as ‘a raised to the power m’.

LAWS OF INDICES

i n =
1. a xa’ =a

el 26: Simplify : (1000)7 x (10)°

Solution :
(10%)7 % (10)° =102 75 = 102

(il
M—H
=4a

I
a

[~

el 27: Simplify : (525 +(125)8

Solution :

MmN
2 (a")' =a

4
3
aetni il 28 Simplify : {(ﬁ) }

Solution :
3 4 3w 4
[(EJ} =@ =2

4 {.{LF]‘]H :ﬂ_ﬂbﬂ'
Ex:(127=(4 x3P=42x32=16x% 9= 144

[ a }” a’
5 |=] ==
h bn

tho [3“‘" » W
4J A% 256
6. a¥= |
Ex: 4=

AR
‘% Remember

-;} ﬂrm +a}i rﬂm-—n

HHI w !;JH - {ah]ﬂl-!'ﬂ

SURDS
[f ‘e’ is arational number and ‘n’ is apositive integer such that the

. . . . .
n' root of a i.e, a!/M or #fa is an irrational number, then
a'™ is called a surd or radical of order n and a is called the radicand.

Ex: \E . UBT S,
Consider the real number 2+ \/3_ . Since 2+ \/r’_’T 15 not a rational

number, therefore, /2 —[—«E 15 not a surd.
Mixed Surds

A rational factor and a surd multiplied together are called mixed
surds.

Ex: 31,5‘ 5{}%_ etc.
Pure Surd

A surd which has unity only as rational factor, the other factor
bemg wrational, 1s called a pure surd.

Exﬁjﬁﬂﬁ
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Simplification

Quadratic Surd

A surd of order 2 is called a quadratic surd.
Ex: 7 =72 and 13 =13!/2

Cubic Surd
A surd of order 3 15 called a cubic surd.
Ex: v4 =(4)"°.

Biquadratic Surd

A surd of order 4 1s called a bigquadratic surd.

A biquadratic surd 1s also called quartic surd.

Ex : f‘:}g 15§ a biquadratic surd but "1,."31 (= 3) 15 not a
biquadratic surd as it 1s not a surd.

Laws of Surds

L. {H,ﬂ]ﬂ =T

(i) 327

PR 29: Simplify : () (37)°

Solution :

® 7 =3P =7"33=7

G 327 =B =3} =3

s 30: Solve : 41.,;"3:.;-5— =}
Solution ;
i

x+l=2

— @rx+ =)

=% 2x+1=16

= =135
x=5

ii'f‘x::ll'll]'li{'!:_ﬁ 31: Simplify : {E %E

Solution :

34 =B4=312

3 E_HE
‘ ﬂ'h" h

5
Fxample KPaaOTili dﬁ A3
:

Solution :

3125_%#125_{/5?_5
64 '{fﬁ*{/ﬁ'al

P 33: Simplify : 31||' <3

Kxample

Solution :

CONVERSION OF MIXED SURDS INTO PURE
SURDS

Example

34: Express each of the following as a pure surd :

(i) 234 (i) ;ﬁhnﬁ

Solution :

() 238 =2x4"3 =23 x4!"3
= 8)'3 x4!? SiRmai = (32)3 = 333
3 2
(i) ;3}11}3 = ix{ll}E]“E-

V3

3 5
] x{lf}ﬂ]l:?‘
3

1/ 3 /3
8 ; 8
= (_] x(108)' 2 =[—xm3J
27 27

=(8x4)13=(32)17= A2

Il
| e e E |
T %
|

CONVERSION OF SURDS INTO SURDS OF
THE SAME ORDER

Let the surds be ’f{fﬂl . ”Ejﬂz ) ”.-?faj -

STEPI: ComputeL.C.M.of n;,n,.n,, ...
Let LC.M.=n
, noon oon
STEPII: Compute O
Hl ”2 H3
=1y Mgy My, ..

STEPI: Required surds are
‘I\JJ'-I:I[HI] g ﬂazfﬂj : #{;‘3!”3 (50

I 75: Express 2.3, N4 as surds of the same
order.

Solution :

Here,n,=4.n,=3,n,=75
n=L.CM.of(4.3.5)=60
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Simplification

COMPARISON OF SURDS

STEPIL:

STEPII: Compare theradicand ofthe surds. The surd with larger
radicand 1s the largest of the given surds.

Convert each surd into a surd of same order.,

BERU T 36: Which is greater Jfg or 437

Solution :
L.C.Mof3and 415 12.

6 ='¥6* =131296
iR - s’ =351

1296 > 512

6 >R

AR e LR 17 Arrange in increasing order relation among

thesurdsa:ﬁ, Ir:%"ﬁ and c:ZQE.

Solution :

The order of each surds are different. so we convert each of
them into the surd of order 6

a=A5=5853 — 825
b=a1=%1% =21
[:2%=5\J3x2ﬁ :W

Sign, 121<125<192

. 121 <¥125 <9192 = b<a<e.

ADDITION AND SUBTRACTION OF SURDS
DT 38 Simplify : 4433312+ 2475

Solution :

W12 = 3/2%x2x3 23%23 =63
275 = 2.f5x 5x3 = 2x53 =103
43 -3 12 + 275
= 4363 +10-3
=@4—6+10)3 =83
MULTIPLICATION AND DIVISION OF SURDS

Surds of same order can be multiplied and divided according to
the following laws :

i)  axib =%ab (i)

”H {1

— R

5 b

et il 79 Simplify :

M 2.42.%3: @) M2-3)

Solution :
(1) LCM.of3.4and121s12

%’E:”z“ :l%

%=l223 =[%(§
32 =162

a2 3 Bho e xRy <132

= lgflﬁxﬂxji = lgfquzszi i 2! =2.
(1) L.C.M.of2and3156.

-2 -4
w2 = (332)= 2 - (927 Y

= V12 +827%4 = 0f5 . 808
: 2
V108 Vo 3 3

RATIONALISING FACTOR

Lf the product oftwo surds 15 a rational number, then each one of
them is called the rationalising factor (R.E.) of the other.

In a binomial surd of the form /g + \/p . the rationalising factors

are Jg =~/b -

IEEESEID® #0: Find the simplest rationalising factor of :

J5 -

i) 32 (ii)

Solution :
i) 32 =3Y2x2x2x2x2 = 232x2
Now, since (2x42x2)x32 = 2x32x2x2
=R T=1
- Simplest R.F, of 32 is 2.
(i) 5-53=5-V)x(5+3)
= (V5 -3’ =5-3=2
~ Simplest R.F. of \/5 =3 is /5 + /3.
IEESSID® <1: Simplify by rationalising the denominator :

74345
7-35

Solution ;

?+3J§x?+3J§_ (7+34/5)2
T35 7+3J5 ()2 —(3\5)

(D + (35 +2xTx35
4945
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Simplification

49+45+42+5
C 49-45

_94+42\5 _47+21\5
4 2

IMPORTANT SERIES TYPE FORMULAE

(1) VHIuEul‘.JP+\(p+m=~J4P:—}+]

() Valueof JP—‘]P—J;;-—....E- = “4‘2” =
(i) Value of \/P.JP.JP.....;:E =
(1v) Valueof .JPJP, |I|p fpﬁ _ pl2"-1+2"

where n — no. of times P repeated.

ALGEBRAIC IDENTITIES

Consider theequality (x +2) (x +3)=x"+5x+ 6
Let us evaluate both sides of this equality for some value of

variable x say x =4
LHS ={(x+2)(x+3)=(4+2)(4+3)=6xT=42
RHS = (47 +5 x4+ 6=16+20+6=42
So for x =4, LHS=RHS
Let us calculate LHS and RHS for x=-3
LHS =(-3+2)(-3+3)=0
RHS = (—-3)2+—(-3)+6=9=15%6=0
. fot x =—23, LHS=RHS
If we take any value of wariable x. we can find that
LHS=RHS
Such an equality whichiis true for every value of the variable
present in it1s called an identity, Thus (x+ 2) (x + 3)=x" +5x+ 6,

15 an identity.

Identities differ from equations in the following manners.

An equation 1s a statement of equality of two algebraic
expression involving one or more variables and it 1strue for certamn
values ofthe variable.

Ex:

dx+3 =x-3 ok
= == = x=—72

Thus equality (1) 1s true only for x =— 2, no other value of x
satisfy equation (1).

Standard Identities

(1) (a+byr=a +2ab+h
() (a—byY=a —2ab+ b
(m) a—b=(a+b)la-~h
(v) (x +ta)(x+h)=x+(athlx+ab
(V) (a+b+cy=a"+b+c % 2ab+2bc+2ca

Some More ldentities

We have dealtwith identities involving squares. Now we will see
how te handle identities involving cubes.

() (a+h P=a® + b +3a%h +3ab’
= (a+b) =d’ +b° +3ab(a+h)
(i) (a-b) =a —b" —3a’b+3ab’
= (a=b) =a’ —b" —3ab(a-b)
(ii) @ +b" =(a+b)a’-ab+h?
(v) @ b =(a—b)(a®+ab+ P
V) @ +b +c —3abe

={ag+ b+ c) [c:r‘? + b 42 — ab—bc —ca)

Ifa+bh+ec=0then @+ F+F=3abc
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Simplification

Tl ¢ i fth d 341|| 22
1¢ pure form ofthe surd —3/=77 1

EXERCISE

1. 12.  The value of 18
{T]{}-ES . [49]{1_{]?'5 - [343]{}-2
.2 2 2 3 7 3 2
a) ;T b 4\/: : ‘j: d)y 1 a) — b) — C — d 2—
{}\/; (b) 3 (c) 3 (d) ”? []3 []17 (d) 7
9 13. A man plants 15376 apple trees in his garden and arranges
) [fo*=__ . then x is them so that there are as many rows as there are apples
B trees in each row. The number of rows1s :
| 7 4 (a) 124 (b) 126 (c) 134 (d)y 144
(a) 5 (b) 3 (¢) 3 (d) 3 7
. | e il s 1 14. If \E =1.4142, the value of (_3,4-'\.{?_-1 15:
i 236x10° —5.23x uals : |
= (@) 15858 (b). 34852
(@) 7.13x10™ (b)y 7.13x 101 (c) 3.5858 (d) 44142
(¢) 713x10M (d) —3.994 i _ 4 :
e . . S
4. 1£3%%2 =729, then the value of X is IS, The fourth #60t of 28+ 16 73 is
(a) 4 (b) 3 (a) 4+23 (b) 242+ 3
(¢) 2 (d) 5 -
. | - -
5  If2¥"4_2%"2=13 then x isequal to (¢ ﬁ : @ 3 V2
a) —2 by 0 11
E{ 7 {d%: 4 16, The sum of three fractions 1s 3—4- When the largest
3 fraction 1s divided by the smallest, the fraction thus obtained
H _1 _E . ';.'
6. The value of 216 15 is 3 which is 3 more than the middle one. The fractions
| | are:
(a) — ()
36 36 g 2o Ay L2
(c) —36 (d) 36 T 8 6 4
= 5 5 T 23 ;
o (0.03)7 #(0.21)7 £(0.065)° (c) 9'3°3 (d) None of these
7.  The value of 5 Uk 5 =
(0.003)" +{0.021)" +(0.0065)" 17. A gardener has 1000 plants. He wants to plant them in such
(a) 0.1 (b) 10 a way that the number of rows and the number of columns
(¢) 10¢ (d) 107 remains the same. What 1s the mimimum number of plants
that he needs more for this purpose?
8  The value of %/{u'ﬂ.[}[}ﬂﬂ'ﬁ-‘-l 18 @) 14 (b) 24
(a) 0.02 (b) 02 ) 3 d) M
(¢) 20 : (d) None of these ‘ I8  Find the value of x* + y*, if a¥ = 19683, where y is a multiple
9. The value of 9821 —[48 + {12 x (153 + 24)} ] 1s of a and b*= 1024, where bis a factor of x.a, b, x and y being
(a) 9312 (b) 8647 posilive integers-
(c) 8749 (d) 7649 (a) 1081 (b)y &9
g e (c) 181 (d) 1729
=t= of 5 19. If5*=3125, then thevalue of 53 5 —
10.  The value of ‘"1 “I ]‘“ i%:: (a) 25 (b) 125
— 4 —pof — (¢} 625 (d) 1625
2 2 2 20. The value of
(a) &3 (b) 2 2
(¢} 473 (d 3 3+|:(E—S]+{[4—2]+(3+_JH .
13
s R e B
1. —of —of —of —of 504 =7
> 7 9 24 | 15 y 13 15 5 B
(a) 63 (b) 69 @ 7 ® 1 © 19 ) 5
(c) 96 (d) None of these
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21.

2.

30.

Simplification

— e —

1 £ 21 ¢ '2537}

TS| o s
When [2 45 f}} 1s divided by [5 95 18)°

theresultis:

1 |
Ay D ; ol
() T (b) c

3 I
 fud 5.2
© 7 d °75

Find the value of * in the following.
2 2 % F 2 1

| i i o
3 7 17 4 3 6
1
(a) 0006 (b) E
(¢) 06 (d) 6
2002+791{(28-63(3.6-1.5)+15.6)}="7
(a) 2002 (b) 4.2845
(c) 40.843 (dy 42845
Q—IE of 31+5~]~ of 1=’:’
9 11 7 9
E b) B : SE dy 9
(a) 7 (b) (€) a1 (d)
— J24 +/6
valuate JE_.:I.—JE
(a) 2 (b) 3
(c) 4 (dy 5

Arranging the following in descending order
25??433} 1519 we get

(a) 237>4%8>1519 (b) 45>88'9 >\
(¢) 15195 257 = 438 (d) ?‘7}1519*;433

Arranging the following in ascending order
2 lﬂﬂ{}{] H}E‘Dﬂﬂ Efﬂ{ﬂ 74000 e gﬁt

(a) 36{11}[} - “_}3{]'{]'-[} - zlmﬁ[} - 74‘3&[}
[h} zlﬂ{]{l{] - -?41:[?{! < manm < 3&00{#
(¢) “_}34}[]{} - 3&'[]'_{19-.{.?4{!3{]-.;: zlmﬂ'ﬂ'
[d} ?4'0{]'{]' - 3{':-{}0[] < fﬂﬁ.]!:l'ﬂ = 10 3000

31341 5

————— and — : ‘
[fall the fractons $'8'11°9" 7 2 are arranged m the

descending order oftheir values, which onewill be the third?

I 4 5 8
(@ 3 ® 3 © 13 @ 73
Which one of the following is the least?
ﬁ%,ﬁan{iﬂ
(@) 2 (b) 4
(©) 3 (d) 32
The smallest of J3—+Jﬁ ﬁ+£ J10 +4/3 and
VI1+4/218
(@) B+ (b) T+
© 045 (442

31.

33.

35.

1P

L 1
{«E+ﬁ—ﬁ+ ﬁ—aﬁ—ﬁ] in simplified form equals

to:

(a) 1 (b) 2

The value of
()
-G -

(a) 1 b)) 2-.3
€ 2+4f3 J3 =2

| 1 |
ﬁ:}fa pole 1s coloured I'Eﬂ., Whlte —biurs S

1
black. =0 violet, E}-}fﬁ:ﬂnwandthe rest 1s green. Ifthe

length ofthe green portion of the pole 15 12.08 metres.
then the lengthoof the pole is

(a) l6m (b) 18m

(¢} 20m (d) 30m

Arranging the following in ascending order

33251 717 we get

[H_} 334}*}51}?.1? {b} '?1'."_}251_}334
(c) 334}?1?:} 2:11 [d] 251 }33-4_} 'I',rl'."

What is 3.76 — 1.4576 equal to ?

(a) 2.3100191 (b) 2.3101091

(¢) 2.3110091 (d) 2.3110901
What is the value of 0.007+17.83+310.02027

(a) 327.86638 (b) 327.86638
(c) 327.86683 (d) 327.8668
What 1s the value of 0.242424.., ?
(a) 2399 (b) 833
(¢} 7/33 (d) 47/198
Representation of 0.2341 in the form £ . where p and g
)
are ntegers, g # 0, 18
781 1171
q) — M e
@) 3330 [ 4995
2341 2339
(c) (d)
990() Q990

Let p be a prime number other than 2 or 5. One would like

to express the vulgar fraction //p in the form of a recurring

decimal. Then the decimal will be

(a) a pure recurring decimal and its period will be
necessarily (p — 1)

(b) a mixed recurring decimal and its period will be
necessarily (p — 1)

(¢} a pure recurring decimal and its period will be some
factor of (p — 1)

(d) amixed recurring decimal and its period will be some
factor of (p — 1)
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Simplification

40. What is one of the square roots of 9 — 2.,/147 (a)  a natural number
(b) an integer and not a natural number
(a) \E — \E (b) JE - y@ (¢} a rational number but not an integer
: . d B (d) a real number but not a rational number
) V75 @ J7-42 53.  Which is the smallest number among the following?
. 0.324x0.64x129.6 (CDS)
41,  What is the square root of 072921024 x36 - ) i ] b
(a) 4 b) 3 @ |(57) ® [(57)
(c) 2 (dy 1 ' L J . ]
42,  What 1s the smallest number that must be added to 1780 ) A ) -3
to make it a perfect square? ;s (2—5 ]‘3 ) d ( 55 ]2
(a) 39 (b) 49 (¢) (d)
Lo ). @ 54, Consider the following in respect of the numbers
5++3 2
B, kg 4= squal 6 7 V2.33 and g (CDS)
Jg ﬁ J_ V3 I. ofs is the greatest number
(@) 16 (b) 8 . Of 1s the greatest number.
(c) 4 (d) -JE 11. .\/E]'s the smallest number.
Which of the above statements is/are correct?
4. If g* =h,b' =cand xyz = 1, then what is the value of (@) Onlyl (b) Only Il
- (¢) Both band I (d) Neither I nor 11
e
a 55. Th root of (0.75)° + [0.75 + (0.75)° + 1] is
() a (b) b © ab (@ 7 . TG |55 TO oA sl
4 _ 6 3 (@ 1 (b) 2 (CDS)
45, If 196x" =x", then x~ 18 equal to which one of the ) 3 (d) 4
following ?
ollowmg | ‘ 00032 |
@ 4% /14 (b) 14x* 56, What is the value of 5 ? (CDS)
(© »%/14 (d) 1457 (@) 0.0001 (b) 0001
e (©) 001 (d) 0l
46, Ifa=2 +.J§; then what 1s the value of (HE +ﬂﬂ'1] ? — —
=- 57. The value of (0.63+037) is (CDS)
(a) 12 (b) _14
() 16 () 18 ) 1 6 =
47, 1f 3¥*V =81 and gy*~» = 3. then what is the value of x ? 4
17 17 17 15 (©) L W =
; &) = —
(a) v [b} 3 (C) 1 (d) 1 90 999
- |
48, If m+;‘y’;= 4, thenwhat is the value of x 7 58 Ifx= % then the value of 3 — =173 i (CDS)
(a) 130 (b) 216 4
(c) 316 (d) 450 . 2 3 4 4
49,  The least number of four digits which 1s a perfect square (@) 3 (b) 0 (€) y (d) 5
i$ 59. The sum of first 47 terms of the series (CDS)
(a) 1204 (b) 1024
(c) 1402 (d) 1420 L oa 3 E A 1l L
4 5 6 4 5 6 4 5 6
50,  What 1s the value of Jﬁ_,_.\/ﬁ_,,,,jﬁ_t_.,.l'ﬁ_,,m ? I
@ 2 (b) 3 @ 9 8 =%
(©) 35 (d) 4 | .
51 If 16x8"*2 = 2™ then m is equal to (c) & (d) 20
(a) n+8 (b} 2Zn+ 10 L1
(¢} Sn+2 (d) 3n+10 60. Ifx = .f34.f2 .thenthevalue of :"1"‘14‘:{"‘ 3 18
Ne)
2
52. The expression {[\E ) j| gIves @ 10V3 (b) 2043 (CBS)
© 1042 (d 2042
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Simplification

[~

10,

11.

HINTS & SOLUTIONS

1
3. 32 3 2V (2
— | — e — | — = | —-—
(b) 2\V243 2 1\ 243 3
|
(-
3 3

(b) Wehave, 9% v 3% _9g

k6]

or  (3**x(3)* =9

or  (3)™=(3%)

2
or Ix =2 0Or X =—
3

(a) 1236x10" —5.23x10"

= 10"%(12.36-5.23) = 7.13x10"
() 729=97=3° NowdX -2=6=X=2.
(@) TP @rri=3
— 2X+1(22_1)=3
=
x+2=0=x=-2

2

Y3 (Y7 (1Y el |
o (-

(0.03)%4.(0.21)7 + (0.065)°

(b) Givenexp. =

(2 2 2
(u.ua} {{}.21} (ﬂ.ﬂﬁﬁ}
O, — I
I i 10 10
100 [m, 03)2 + (021)2 + (0. L}ES]E]
R (0.03)% +(0.21)% +(0.065)

=4/100 =10

1 £3
(b)  3/+/0.000064 = 30.008 =(0.2%) " =02

(d) 9821-[48+{12x177}]
= 0821 —[48+2124]=9821 —2172=7649

11
.3 T 28
& T 1- 3 7 3

b2y Bt ad s

>4 4 4

3 4 5 2

(d) Givenexp. =] = x—x=—x—x504 |=84.
} v (5 779 24 J

13.

p—

3.

(a)

(a)

(a)

(b)

(243)1° x(243)007
-;D_Eﬁ = {4[”{]_{1?5 % (343 ]{]-E

e 4025 {TE }{}_{}Tﬁ x{?3]n_z

(243102
= 40.25 x{?]{zxﬂ_ﬂ'ﬁ] xm{:-:xn:e:

i (3502
20.25 7015 406

(3][55{13.} 3]
N ~(025+0.15-0.6) v /1

-1 | L

1| 15376 (124
1

22| 53

44

244 976

976

-

. Number of rows= 124,

17,62 16-40)
G++2) (B3++2) 3-42)  ©-2)

= (3-+/2) = (3-1.4142) =1.5858

ﬂ(zsﬂﬁﬁ) - J\/[EEHEJE]

o \N 28+2+/192) = \N[*/ET‘*’E]I

- e iz = [4+25)
s [ﬁHf = 3 +1

Let the largest fraction be x and the smallest be y.

x* 7 6
Then, = = oc.y===x
.]':I ﬁ
. 6 59
Let the muddle one be z. Then, I+?I +-2 =?—4 or

50 13x 1 7 13x 59 1
— = — =
24 7 3 6

7_3

o 4 - =
¥) 24 3 6 24
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Simplification

17.

15,

19,

20,

22,

(b)

(a)

(a)

(b)

24 13

7 6 7 3 59 13 7 20
So, X=—, y=—x—=—and 2=———x%x—=—
' 8 7 & 4 24 7 8 24
o &
§
H the fracti -l iamdi
ence, the fractions are o 3

If the number of rows and columns are to be equal,
then the total number of trees would represent a perfect
square. Since, 1000 1s not a perfect square, we need to

check for a perfect square above and nearest to 1000.
It’s 1024, which is square of 32. So he needs 24 more

trees to get 1024.

a¥ = 19683

39 =27 =(19683)! = 19683

Asyisamultipleofa,a=3.y=9
X= 1024

210 =40 =322 =(1024)! =1024

Asbisafactorofx,b=2,x=10

Now, x‘1+}fh

107 + 95 = 1000+ 81 = 1081

58=3]125 = 51=55—=3=5

§la-3)=5065-3) =52=25

o)

Ix34 17

5. 22 821
— =X —= — X —t—

3T uh g

5 7 x 5 2 - T[Sxﬁ)ﬁ
—X—X—=—X—X —x =5" = =6
32 gy e o 5

23,

24,

23,

27,

28.

29,

0.

31.

(d)

(b)

(b)

(b)

(a)

(d)

(d)

(c)

Givenexp=2.002+79(2.8-63x2.1+15.6)
=2002+79(2.8—1323+15.6)=2002+79x5.17
=2.002 +40.843 =42.845

11 3h: 36 7

Given exp. =9—? of E+Tﬂf§ =0 _4 -4
=H-1=4
V24 4406 2-J6+Af6 3J€_3
V24 -6 2466 6
25'." i [23]“} —g 19
4351: {'43}1*;': 1519
438~ 1519~ 257
2 | GO0 — [Elﬂ}l{}{]{} = ”}24}1{}[1{}
“ H}ED{H} : “{_}3]1{1{]{}: “wﬂ,*j 1000
36000 — (36)1000 [ug]rﬁﬁu
74000 — [TJ]ID{H} :{24{51}1@
36000 - 13000 = 210008 = 74000
Ez[}ﬁ,!it 0.44
5 9 4
lzﬂ:ﬂ]?ﬁ;E—:ﬂ.EE
*E—='D ?2?.3=ﬂ.4|
1 12

8. % 4 5 3 |
— 3 == —
11 5 9

S0, the third fraction = a

The smallest number is 32

Here, (v ++5)

= (VB) +(5) +2x B x5
=8 +5+2x \Bx35 =13+240
Similary,

(«ﬁ+~f€)z =T7+6+2x~fTx6 =13+2J42

5

(_Jﬁ+ ﬁ)h

Z
- 104340 % [0x3 =13+ EJ:-E,(JI_HJZ-)
=11+2+2 2 1 1%d =1342422

Clearly, 13 +24/22 is the smallest among these.

o 11 +~f2 is the smallest.
1
V2+43-45
I o AN SN S

— [«EH@H’E] T 2434265
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Simplification

JB+f5 _ 3,76 | 4572 _ 2+["?6_45?2J
246 99 9990 99 9990
1 ]['}'ﬁ 45?3J 5 | (84360-50292)
R T — 4 - e =T 4+ =
Similary, ﬁ—\{i—'\g ol 11 1110 9 12210
Y PR BRI
[V2—B)—5 [V2—B) +45 36630
= 2+ 03100191 = 2.3100191
_N2-AB+45 6. (b) 0.007+17.83+310.0202
~2+/6 7 1783=17 3100202—310020
- Expression = + 2 <
Y00 G 9000
V24345 V2445
= = _ 17 +I?ﬁﬁ+2?90132
26 2:J6 900 99 9000
N2+ B+5-2+3-45 B 1 770+ 1766000 430692002
2\/6 6 2 99000
32.  {c) Expression - 32458772 C gﬁﬁi_g
V2(V3+1)(2-45) 99000 |
= - 37. (b} Giventhat,
(V2[R (345 ) Y,
- , 4 — 24 8§
0242424, . 7=024 = —=—
ﬁ.(zﬁ—yz—ﬁ) 99 33
= - Write down as many 9°s in the denominator as the
«E{E— 1}( 33 ) number of digits in the period of decimal number.
Bl -1 3845 B/ (D Let x= 02341
= = X Here multiply by 10 both sides,
W35 (3/3-5) 3345 &
10x = 2341 ivitd)
03345405 Now, multiply by 1000 both sides,
27-25 10000x = 2341341 e (i)
442 ﬁ Now, substract equation (1) from equation (1),
= =2+43 9990x = 2341 -2 = 2339
33. (a) G porti 1'[1+1+I+1+1+I] : T=2339
. b} {ueinid 3 won = — - .. & :
10 20 30 40 50 60 299
*  Shorteut:
{1—%(1%%%%%]] b 0o 2341-2 2339
10, ol = 9990 9990
147 453 39. (a) Pure recurring decimal:-
~ T 600 600 A decimal fraction m which all the figures occur
Let the length of the pole be x metres. repeatedly 15 called a pure recurring decimal as

74444 ., 2. 666 ..., etc.
Let P be prime number
sgP=T711, 13,...

12.08 xﬁi}[}) 16

3 (
— o =
X=12.08 X 453

600
¥ (b 33-1:(32}'[?291?
251 S [23]1T= 3['."

Then,

|
— =.142857142857 ....
Clearly, 717 = 817> 917 7
35. (a) 376-14576 = 3+0.76-1-0.4576 Tian 09090909 ....
_ 3+(Tﬁ—ﬂ} 1 [45%—4} |
99 9990 i 0.0769230769230...
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Simplification

41.

42,

43,

All above example are pure recurring decimal and 1ts
period will (p —1)

(d  Jo—2414

= J74.3 35 Fu.R
= (V) =T

\]{}.324}: 0.64%129.6
0.729x1.024 % 36

_\/324}:64}{1296
N 729x1024%36
18x8x36
27%32x6

(d) We know that, (42)"= 1764 and (43)” =1849
But 1780 lies between 1764 and 1849,

Now, smallest number = 1849 — 1780 = 69
o e B
D BB 5
R )

(V5) ~(+B)
A B} sy
55 7 0

(a) equ 4 _p

Multiplying both sides by y m power

(@Y = b

= {H]I'v = ['.' b =t:‘)
Again multiplying both sides by z in power

[J_U- ] _ 2

— T 2
But xyz = 1 Given
S0 a = ¢*

(dy Given, 19644 = +©

s 2
=~(l4x‘?) =(x3) s 1452 = o

= 2-nf3

(b) Given that, a= 2 + ﬁ ;s

1
a

4 1Yy
Now, a+a =(a+—) -2

2

= (2+4B+2-43) -2

(4)" -2=16-2=14

47,

49,

50 (b)

al.

52

(b) Given that 3%+¥= 81 or 3¥+v= 34
= x+y=4 [i]
and 81*Y = 3 or [34}‘1' Vv =3l

I s
== X—p=— 11
= (11)

(1) and (11), we get

|
X—p=—
4

On solving eqgs.
x+y=4 =

17 17
2x=— - X =—
4

(b) Given. m id

On squaring both sides

1ﬂ+%";=1ﬁ
— Sx =6
On cubic.beoth sides

=(6) =2
(b) Fadtarof1024 =32 x 32 = 32
So, 1024 1s a perfect square number.

Given that Jﬁ It \jﬁ - -\fﬁ +J6 +...

It 15 of the form \/p+ Jp+.\.|"P+_,,
_ V4P +1+1

2

_—

Here P=6. .. 4xf;+]+l :5:} =3

[d} Ciiven l.'hElt_., ]ﬁ}{g""'z — o
= @) x P +2 —om
= ()4 +3n+8) = om

g 2{31:-—1{}] = Em
Here base 1s same, so
in+10=m

= m=3n+10
a
(d) Let —=

<[]

Squaring both sides
2
2
a’ 2
= ;;E‘(ﬁ )

HE

= —=2 = E=\E
h= h

So /2 is a real number but not a rational number,

1!‘.‘1
| Tha
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Simplification

_2_' 5 I

53. (c¢) From option (a) “5_2) 58

2_|
From option (b) |:(5_2] =58 =58

=5
. -3
From option (c) |:[2 ] = =5

)
572
From option (d) |:[2_5] ] =520 =57

My )
_2 —
—
Now, smallest number [[2 ] ]

M (d LCMof2 3and6=12
| 12

Now, 2=22"12 =12{2% = Ypa

[
B =33 12 =1243* = 13RI

L2
%6 =66 12 ='Y6* =336
So. ﬁ is not smallest and §fg is not greatest. So neither
I nor II correct.

(.75)

+ 754+ (75 + 1
1-0.75 l oy +1]

55. (d)

(75 +(1-T5) (754 (.75 + 1)
N (1-.75)

(75 +()F —(.75)°
N 25

1 =4

2 0320 1 1

56. (d =X =—=10.1
9 .32 V100 4032 10
57. (¢) 0.63=0.636363--—-
Letx=0.636363 ——
= 100x=63. 6363 -—-
= OO =65

63

::?K:ﬁ

037 =0.373737 -

Lety=0.37 3737 -
= 100y=37.37 37—

iuJI.._.
L

i
-
=
Led

—5 99y=137

37
= ¥ 99

63 37 _ 100
+y= =
*TY " 99 " 99 99

So. option {(¢) 18 correct.

59.

o).

(a)

(b)

(b)

216

So, option (a) is correct.
Given geries is-

R ]

- +1+
Rl o T
4. §

Lhy |

e ]
4 —_———
6 4

.
= RS
5

| —

X LI
5 BV1 5 6

These 6 terms are repeating which are resulting to
ZEeT0.
s 1st 42 terms of this series will result 15 zero and

after that series will be upto 47 terms —

So, option (b) 1s correct.

x=3+42
. V342
X B2 (BB )
5
== X X ;x_?"
ErRn e
_31:{13 3
3

—[:-L—'——+ x—i—i —E[x—l—i]

X X

(VBT3B (VB2 5B
_3(..5-!- \E—Fﬁ—ﬁ)

= 23+ (243) ~3(243)= 25 + 243643
= 2043

So, option (b) is correct
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