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Vedic Mathematics

CHAPTER -89

LEARNING OBIECTIVES

Alter completion of this chapter, you should have a thorough understanding of the following:
+ How to do Faster Calculations?

+ Multiplications

# Squares

+ Cubes

+ Properties of Squares and Cubes

Introduction to the topic

Vedic Mathematics is the ancient aystem of Mathematics drawn from the Vedas, The
Vedas are ancient texts that encompass a broad spectrum of knowledge, covering all
aspects of life. These include the sutras (verses) pertaining to Mathematics. In the early
20th century, Swami Shri Bharati Krizshna Tirthaji Maharaja claimed to have rediscovered
a collection of 18 ancient mathematical sutras from the Vedas and published it in a book
titled Vedic Mathematlics. Historians, however, do not agree on whether or not these
were truly a part of the Vedic tradition. If these sufras dated back to the Vedic era, they
would be a part of an oral rather than a written tradition. Despite controversies, they are
a novel and useful approach to computation; they are flexible in application and easy o
remember. They can often be applied in the algebraic contexts and in simple arithmetic
as well.



1.4 ® Numbers and its Properties

D TYPES OF CALCULATIONS

The different types of calculations that form the basis of

mathematies are,

1. Addition

Subtraction

. Multiplication
- Drivision
. Ratio comparison
. Percentage calculations

When we talk about the techniques of calculations, ad-
dition: and subtraction can simply not have any short-cuts
Smee addition and subtraction are the basic unils. we can al
best only approximate the values,

In ease of multiplication, the techmigues of vedie Maths
can be used.

Ratio comparison techmques are discussed in the chapter
on ratio, proportion and vanation and the percentage caleula-
tions in the chapter on pereentage.

Cnon o

D VEDIC MATH TECHNIQUES IN
MULTIPLICATION

There are several techniques of multiplication. We will diseuss
them ome by one
Method 1: Base Method

[n this method, one number 15 used as a base; for example, 100,
30, 100, ete. The number that 15 closer to both the numbers
should be taken as the base.

Example 1 105 = 107

Sodution  In thas case, both the numbers are close to 104,
a0 100 15 taken as the base. We will noaw find the defienty
surplus from the base.

Base = 100, Surplus =5 and 7
105 +5

107 +7

112 a5

The right part (after slash) = thus is the product of the
surplus. Since the base = 100 and the surpluses are 3 and 7.
the product would be 5 % 7 =33

The lefi parl (before slash) =+ [t could be either of the
numbers plus the surplus of the other muliplicand Hence.
the left part would be either (105 + 7)or (107 +5) =112 (both
will always be the same), 1e, 112

The left part would be equivalent to the number = 100,

In this case, 112 x 100 = 11200
Weow, we add both the right part and the left part

= 11200 + 35 = 11235
Hence, the resull of the multiphication would be 11235

o To know more about Vedic: Maths, go to
“w  Www pims math.ca/pifissuesipage15- 16 pdf

Example 2 108 x 104
Solution 108 +8
104 4
112 32
Example 3 111112
Seelution 11 «11
112 +12

123 132

Here,it1s 11 % 12 =132 But it can have only two digits.
Thus, 1T will be carned over to the lett part and the right part
will be only 32. Left part will be either 111 + 12 + 1 (1 for
the carry overjor (112 + 11 + 1y 1.e.. 124 So, the result will
be 12432

For 102 = 104, the answer will be 10608, Please note that
the right part will be 08 and not simply 8.

Example 4 97 x93

Solution a7 -3

85 -5

Base = 100, Deficit=97 — 100=-3 and 95 - 100 =-5

Exampla 5 97 = 102

Solution a7 -3
102 +2
ag -06

9T % 102

Base = 100. Deficit = 97 — 100 = -3,

Surplus =102 - 100 =2

The right part will now be (=3} % 2, 1.¢., =06, Totake care
of the negative. we will borrow | from the left part. which
15 equivalent to borrowing 100 (because we are borrowing
from the hundred digits of the left part) Thus, this part will
be 100 = 06 =04,

So, the answer = 9% 94

Example 6 62 %63

Solution B2 +12
63 +13
5 156
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We will assume here the base as 50 owing to the fact that
the mumbers are close to 30

Base = 50, Surplus =62 - 50 =12,

Surplus =63 - 530 =13

The left hand side = 156 and the night hand side = 75
Since the base is assumed to be equal to 30, so0 the value
of the right hand side = 75 = 50 = 3750, Besides, onlyv two
digits can be there on the right hand side, so 101007 12 trans-
fered to the left hand side leaving 36 only on the left hand
side.

S0, the value on the night hand side = 3750 + 100
= 3H30

Value on the left hand side = 36

Net value = 3850 + 36 = 3906

Let us do the same muliplication by assuming 60 as the
base,

B2 +2
B3 +3
B5 05

Base =60, Surplus =62 — 60 =2, Surplus =63 - 60 =3

Since the base is assumed to be equal to 60, the value of
the right hand side = 65 = 60 = 130 x 30 = 3900

S0, net value = 3906

Method 2: Place Value Method

In this method of multiplication, every digit is assigned a
place value and the multiplication 15 done by equating the
place values of multiplicands with the place value of the
privduet

Let us see thes with some examples:

1, 2, 5, a,
x 3, 3 2: 1,
6 5 4 3 2 1 0

Conventionally, the unit digit s assigned a place value 0,
the tens place digit is assigned a place value 1, the hundreds
place digil 15 assipgned a place value 2, the thousands place digits
15 assigned a place value 3 and 50 on

Thas multiphcation 15 a two-slep process,

&tep [ Add the place values of the digits of the numbers
given (1254 = 3321 to oblan the place value of the digits
of the product.

Forexample, usmg the place values of the multiplicands,
Le. using 0, 1, 2 and 3 of the number 1254 and the same
place values 0, 1. 2 and 3 of the another multipheand 3321,
we can get U place value in the produet in just one way, 1.e.,
adding 0 and 0.

1.'I 2-‘ 5'
x 3, 3, -3
6 5 4 3 2 1 ICI

Place value | m the product can be obtamed in two
Ways.

1, 2; 5, 4
n '3.:' 31_ 2|><q
& 5 4 3 2 1 4]

1 : | 2:‘ 5I dﬂ
6 5 4 3 2 i 0

1, 2, 5 4
a1 5 r ] 3 2 1 i}

1, 2 5, 4
s 3'1><J 21 15-
& 5 4 3 2 1 0




1.6 ® Numbers and its Propertias

Place value 6 can be oblained in one way
And this is the maximum place value that can be
obtaned

Step 2 Multiply the corresponding numbers one by one,

1, 2, 5, 4]
" 31 3!’ 21 1I:I
—_—2
[ 5 4 | 2 1 0
1, E? 5 4.;
—s
& 5 4 3 2 1 o

In this manner, we can find the product = 4164534

This method 15 most useful in case of the multiplications
of 2 digits = 2 digits or 2 digits = 3 digits or 3 digits = 3 digils
multiplication.

Example ab = od

Sumilarly, we canhave a propermechamsm of multiplica-
tion of 2 digits = 3 digits or 3 digits x 3 digits also using the
place value method

Method 3: Units Digit Method

Thas method of multiplication uses the sum of the umts digit,
provided all the other digits on the left hand side of the unit
digit are the same

Example 7 73 x75

Solution 10+7 5
T 5
56 25

The sum of the umts digit = 10, 50 we add 1,000 one of
the digits on the lefl hand side

P L] a
5 3: 3]’ 2' 1'.'
& 5 4 a 2 1 a
5 2, 5, 4,
x 3 3 E,><¢
& 5 4 | 4 1 0
i 2 ] 4

Example 8 02 =63

Sofution 05+8 3
B 2
38 ]

The sum of the unils digit = 5, so we add 0.5 m one of
the digits on the left hand side.

D SQUARING

Acsguare number_also called a perfect square. 15 an infeger
that can be written as the square of some other integer. Inother
words, a number whose square root is an integer is known as
the square number of a perfect square.

For example. 2 15 a sguare number smce 1f can be
writter as 3 = 3

This can be seen through the following flow-chart also,
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Properties of a Square Number
1. The number V is a square number if it can be arranged
as N points in a square:

1 L 2

+EE oN
+EE o0
HEEEE EEE

16

EEBEE
EEEEE
» P EEEEN

Thus, 1t can be deduced that the formula for the nth
square number 15 #°. This 15 also equal to the sum of the

"
firat » odd numbers v = Z{EA — I, as can be seen in the
k=l

above figure. where a square results from the previous one
by adding an odd number of points imarked as "4 7). For
example, " =25=1+3+5+7+4

It should be noted that the square of any number can
be represented as the sum 1 +14+2+2+ . +n—-1+n—1
+n. For instance, the square of $or $* isequalto 1 +1 42
+ 24+ 3+ 3+ 4 =16 This 15 the result of adding a column
and row of thickness 1 to the square graph of three. Thas
can also be vsetul for finding the square of a big number
quickly. For mstance. the square of 52 = 30° + 50 + 51 +
51 4+ 52 =2500+ 204 = 2704:

2. A sguare number can only end with digits 00, 1. 4. 6,
9. or 25 in base 10, as follows:
3. I the fast digit of o number 15 0, 105 square ends mn O0
and the precedmg digits must also form a soquare
4. If the last digit of a number is | or 9 its square ends in
1 and the number formed by its preceding digits must
be divisible by four
I the last digit of a number 15 2 or 8, its square ends
in 4 and the preceding digit must be even.

A

6. [fthe last digit of a number is 3 or 7, its square ends in
Y and the number formed by its preceding digits must
b divisible by four

7. I the last digat of a number s 4 or 6, Hs square ends
in & and the preceding digit must be odd.

8 [f the last digit of a nomber 15 3, its square ends in 23
and the preceding digits {other than 23) musl be O, 2,
06, or 36

9 A square number cannot be a perfect number (It
the sum of all the factors of & number exchudng the
number itself 13 equal to the number. then the number
15 known to be a perfect number)

10, The digital sum of any perfect square can be only
0,1, 4, 9, 7. (Dhgital sum of any number is oh-
tamed by adding the digits of the number until we
get a smgle digit. Digital sum of 385 =3 + 8 + 5
=]1+6=T)

An easy way to find the squares 15 to find two numbers
which have a mean of it. This can be seen through the fol-
lowing example

To fined the square of 21, take 20 and 22, then multiply
the two numbers together and add the square of the distance
from the mean; 22 x 20 = 440 + |* = 44]1. Here, we have
used the followmng formula (x — v (x + ¥ =" =17 known as
the dilTerence of two squares. Thus,

21I-121+1)=21—-1*=440

Odd and Even Square Numbers

Squares of even numbers are even. since (28" = 4.
Squares of odd numbers are odd, since (Zn + 1)*
=dn* +n)+ 1
Hence, we can infer that the square roots of even square
numbers are even, and square roots of odd sguare numbers
are oidd,

Methods of Squaring

Az we have seen in the case of multiplication, there are
several methods for squaning also. Let us see the methods
one by one

Method 1: Base 10 Method

UInderstand it by taking few examples
o [etus find ot the square of @, Since 915 1 less than M),
decrease it still further to 8. This is the left side of our
answer
= Onthe right hand side put the square of the deficiency
that 13 1°, Hence, the answer s 81,
s Similarly, 8' =064, 7P =49
» For numbers above 100 mstead of lookmg at the deficn
we look at the surplus. For example,
1IP={11+10 10+ 17 =121
122=(12 42 102" =144
148=({14+43 10+ 4 =18 10+ 16=194
and 50 on
Thas 13 based on the wdentities (a + 6) (a
and (g + 6V =a' + 2ab + B

Py=a* - B
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We can be use this method to find the squares of any
number, but after a certain stage, this method loses its
efficiency

Method 2: Base 50n Method here,
{n is any natural number)

This method i3 nothing but the apphication of (a + £)°
=a* + 2ah + b

This can be seen in the following example:

Example 8 Find the square of 62,

Sofurion  Because this mumber 15 close to 30, we will
assume 50 a3 the base

(62) = (50 + 12)* = (0P + 2 % 50 % 12 + (129
= 25000+ 1200 + 144

To make it self explanatory a special method of writring
is used.

(621 = [1007s in { Base)]* + Surplus | Surplus®

=25 +12| 144 =38 | 4 [Mumber before the bar on its
left hand side is number of hundreds and on s right hand
side are last two digits of the number |

(GBY =25+ 18 |324=46|24

(6P =25+126 |676=57 |76

(427 =25=-8 |64 =17 | 24 [{a = b} = a* = 2ab + b?|

Example 10 Find the square of 112,

Solution  Since this number 15 closer 1o 100, we will
take 100 as the base.

(LI2P =100+ 12¥ =100 + 2 % 100 % 12 + (12)'=
LOGO0 + 2 3 1200 + 144

(1129 = [100°s in (Base) ] + 2 % Surplus | Surplus?

=100+2x12|12°=125|44

Alternatively, we can multiply it directlv using hase
value method.

Had this been 162, we would have muliiplied 3 i surplus
before adding it into [100°s m (Base )] beeause assumed base
here 15 150

{162 =[100°s i (Base)}|* + 3 x Surplus | Surplus?

=225+4+3x 12|12 =262 |44

Method 3: 10" Method

This method is applied when the number 15 close to 107,

With base as 107, find the surplus or deficit (=}

Agamn answer can be mmived at m two parts

(B + 2x) |

The right-hand part will consist of # digits. Add leading
zeros or carmy forward the extra to satisfy this condition.

108 =100+ 2= 8) |8 =116 |64 = 11664

102 ={100 +2 = 2) | 2* = 104 | 0d = 10404

9 =(100-2x Ty |(-T)F =86 |49 = 8649

1006 = (1000 + 2 x 6) | 62 = 10|12 | 036 = 1012036

The right-hand part will consist of 2 digats. Add leadmg
Zeros or carry forward the extra to satistv this condition.

GIF=(25+13) |13 =38 | 160 = 3960

AR =025 - 123+ (120 =13 144 =144

Square Mirrors

14+ 87! = 417 + 78
15!+ 75! = 512 4 57!
]?1+H1=?|!+433
26° + 972 = 627 + 79¢
27% 96" = 727 + 69

Some Special Cases

. MNumbers ending with 3
If & number is in the form of »3, the square of it 15
ain+ 13|25

Example 45°=4 x5 |25=2025
1357 =13 % 14 | 25 = 18225

This 15 nothing but the application of the multiplication
method using the sum of units digits,
We can use this method 1o find out the squares fractions

like I-[-,El,j-]-...alm.
2 A X
Process: Multiply the integral portion by the next higher

integer and add &.

1 1 1
For example. | 6— [s6xT7+—-=42—
9 4 4

D CUBING

A number whose cube root 1s an integer 15 called a perfect
cube,

cube

Properties of a Cube

1. The sum of the cubes of any number of consecutive
mbegers starting with 1 15 the square of some integer
(For example, 1°+ 2*=9=3%, P+ 2+ =30 =06%
elc.)

2. Unit digit of any cube can be any digit from 0 - 9.

Methods of Cubing

We can find the cube of any number close to a power of
1 say 10" with base = 10® by finding the surplus or the
defict (x). The answer will be obtained in three parts.
B+3x|3. 224
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The left two parts will have » digits,

104°

Base B = 100 and surplus = x =4

{1000+ 3 2 d) |3 > 4*d? = 1124864 = 1124864

109

Base B= 100 and x =4

(L0043 5 9|3 = 9894 = 127|243|729 =

Q!

Base B=100and x = -2

(100 =3 x2) [ 3 (=2 |(=2V =94 | 12| -B=94]11 |
100 = 8§ =941192

1295029

2 VEDIC MATHS TECHNIQUES IN ALGEBRA
1. If one is in ratio, the other one is zero

Thas formula 15 olten vsed 1o solve sunple simultaneous equa-
tions which may involve big numbers. But these equations in
special cases can be visually solved because of a certain ratio
between the co-efficients. Consider the following example:

ox+ Ty =48

19+ 14y =16

Here, the ratio of co-efficients of v 15 the same as that
of the constant terms. Therefore, the “other™ 15 zero, 1e.,
x =} Henee, the solution of the equations s x =0 and y=8/7

Aldternatively,

19% + L4y = 16 is equivalent to. (192 + Ty =4,

Thus, x has to be zero and no ratio 1s needed, just divide
b 21

Maote that it would not work if both had been “in ratio™

Gr+Ty=8

12+ ldp =16

This formula is easily applicable to more general cases
with any number of vanables For mstance,

ax+vtez=a

betevtaz=h

ox +ay + bz=e¢

whichvields x=1,y=0.2z=0,

2. When samuccaya is the same, that samuccaya
is zaro

Consider the following symbols: N, — Numerator 1, N, —Nu-
merator 2, 1) — Denominalor 1. D, Dmmlmnatnrland S0 0L

This fcurmuia 15 useful for sulung equalions Lthat can be
solved visually. The word “samuceava™ has varous meanings
in different applications. For mstance, it may mean a term,

which oceurs as a commen factor in all the terms concerned
For example, an equation “12x + 3x = 4x + 3¢ Since “x”
oceurs as a comimon factor in all the terms, therefore, x =0
15 the solution. Alternatively, samuccaya is the product of
independent terms. For instance, in (v + 7) {x+ 9= {x + 3}
ix+ 21, the samuccava 1s 7 x 9= 3 x 21, therefore, x =0 i5
the solution. It is alse the sum of the denominators of two
fractions having the same numerical numerator, for example:

Wi2e =13+ V3x— 11 =0means 3x—2=10

The more commonly used meaning is “combination” or
total, For instance, if the sum of the numerators and the sum of
denominators are the same then that sum is zero. Therefore,

2x+9  x+47
2x+7 2x+9

Therefore. dx + 6 =0orx=—4

This meaning (“total”) can also be applied in solving the
quadratic equations. The total meaning not only imply sum
but also subtraction. For mstance, when given N [, = NJ/D) .
j:l'.-"»."I + ."v."l =1 + f_'.l: {as shown earlier) then thiz sum 15 zero.
Mental cross multiplication reveals that the resulting equa-
tion is quadratic (the eo-efficients of »° are different on the
two sides). So if N — D =N, — D, then that samuccaya 1s
alzo zero. This vields the other root of a quadratic equation

The interpretation of “total™ ts also applied in mulfi-term
RHS and LHS. For instance, consider

1
x—10

I | 1
e | s S e
=7 &9 6

H-.=:r43,.[J'L +D: =0 +0 =2~ 16 Thus x =8

There are several other cases where samuccaya can be
applied with great versatility. For instance, “apparently cubic”
or “biquadratic” equations can be easily solved as shown
below:

X=3r+x-9=2x-06)

Mote that x — 3 +x — 9 =2 {x—0). Therefore, (x —6)=0
orx=4d,

Consider

{.t+]-]|1 = x+1

(x+5)° *+7

Obzerve: N+ D =N +D =1x+8
Therefore, » = —4



Number System

CHAPTER o-0—-8

@| LEARNING OBJECTIVES

After completion of this chapter, you should have a thorough understanding of the following:
+ MNumbers and their different types

+ Definitions and properties of these numbers

+ Concepts attached to these numbers

+ Kind of guestions which are asked in the CAT

+ Methods of solving guestions

[®] Introduction to the Number System

Starting with the relative importance of Mumber System with respect to CAT preparation,
it has been one of the important topics in QA historically. In the last 15 years CGAT paper,
it is observed that almost 20% of QA paper consisted of questions from Number System
every year. Numbers in this chapter do not have that important role to play, as
has logic. In other words, we can say that logical processes outweigh calculations in
finding solution to phenomenally lengthy mathematical problems in Number System.
Students are expected to gel a clear understanding of the definitions as well as concepls
and develop a keen insight about numbers and their properties. Apart from these, try to
maximize learning with every question which you salve.
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D QUESTIONS ARE ASKED FROM
THIS TOPIC IN TWO WAYS

1. Based on definitions and properties of numbers [n
this section, gquestions will be based upon the deflimnions of
different kinds of numbers. A part from this, questions coan
be asked from some of the very basic calculations, formula
ar properlies of numbers.
2. Based on concepts Some of the concepls on which
questions are being asked are:
. LCM and HCF

1. Divisibility rules (For base 109

1. Divisibility rules ( For base other than 107

1v. MNumber of divisors

v. MNumber of exponents

vi. Remamders
vii. Base system
viil. Units digit

1% Tens' digit

% Pigeon-Hole principle

2 CLASSIFICATION OF NUMBERS/
INTEGERS

Matural Numbers

Matural numbers are counting numbers, i.e., the numbers
which we use to count anv number of things. Eg.. 1, 2,

Lowest natural number 15 1
Whole Numbers
When zero 13 included in the List of natural number, then they

are known as whole numbers Eg. 0. 1.2 .
Lowest whole number 15 0

Integers

Trtegers are whole numbers, negative of whole numbers, and
zero. For example, 43, 434235, 28, 2, 0, —28, and 3030 are
integers, but numbers like 1/2, 4 00032, 2.5, Pi, and —9.90
are not whole numbers.

Number Line

The number line is used to represent the set of real numbers
Below is the brief representation of the number line:

Opposies

v '

- = =8 =4 =3 =2 =1 0 +1 +2 +3 +4 +5 +5 +7

Megative infegers F'I'JE-I|I'\'E-FiI'I|§BQL‘\'$

Properties of Number Line

s The number lime goes on Ul infimty in both directions.
This is indicated by the arrows.

= [ntegers greater than zero are called positive miegers.
These numbers are to the right of zero on the number
line,

# Intepers less than zero are called nepative mtegers.
These mumbers are to the left of 2ero on the number
line.

* The mteger zero 15 neutral. It 13 neither positive nor
negalive.

¢ The sign of an integer is either positive (+) or negative
{—), except zero, which has no sign

o Twontegers are opposites if each of them 15 at the same
distance from zero, but on opposite sides of the mumber
line. One will have a positive sign. the other a negative
sign. In the number hne above, +3 and =3 are labelled
as opposites. Inother words, the whole negative number
scale looks like a mirror image of the positive number
scale, with a number like —15 bemg the same distance
away from 0 as 15 15,

& The number half way hetween =1 and =2 is —1.3; just
as the number half way between | and 2 is | 5.

» W represent positive numbers without usimg a -+ve sign,
For example, we would write 29 1 instead of +29.1. But
when we lalk of negative numbers, the sign must be
there.

Prime Numbers and Composite
Numbers

Prime Mumbers

Among natural numbers. we can distimgunsh prime numbers
and composite num bers

All the mumbers which are divisible by 1 and itself only
are known as prime numbers.

Agraan as said above, primes can be natural numbers only

In other words, we can say thal all the numbers which
have only two factors are known as prime numbers

Prime numbers can also be seen as the building blocks.
A we combing twio or more than two same or distinet prome
numbers to create numbers bigger than these prime numbers,
Ep.—=3x2=6
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List of all prime numbers less than 1000

2 3 3 T 11 13 17 19| 23| 29| 3l 37| 41| 43| 47| 53| 59 6l
67| 71| 73| 79| B3| 89| 97| 101 | 103 | 107 | 109 | 113 | 127 | 131 | 137 | 139 | 149 [ 151
157 | 163 | 167 | 173 | 179 | 181 | 191 | 193 | 197 | 199 | 211 | 223 | 227 | 229 | 233 | 2390 | 241 | 251
237 | 263 | 269 | 271 | 277 | ZB1 | 283 | 293 | 307 [ 311 | 313 | 317 | 331 | 337 | 347 | 349 [ 353 | 359
3T | ATI | 3TO | 3EI | AR | 397 | 401 | 409 | 419 ) 421 | 431 | 433 | 439 | 443 | 449 | 457 | 461 463
467 | 479 | 487 | 491 | 499 | 503 | 509 | 521 | 523 | 341 | 347 | 357 | 63 | 509 | 571 | 577 | 387 | 393
599 | 601 | 607 | 613 | 617 | 619 | 631 | 641 | 643 | 647 | 653 | 659 | 661 | 673 | 677 | 683 [ 691 | 701
JOO | 719 | 727 | 733 | TA9 | 743 | 751 | 757 | 761 | 69 | 773 | TRT | TO7 | BO9 | Bl | B2 | B23 | 827
829 | B30 | B33 | B57 | 859 | Ba3 | BYV | ®B1 | RE3 | BRV | 907 | 911 | 919 | 929 | 937 | 941 [ 947 | 953
967 | 971 | 977 | 983 | 991 | 997
With this, we can find out number of prime numbers bebween every 100 numbers.
MNumbers fom-ta | 1-100 | 101-200 | 2001-300 | 301-400 | 401-500 [507-600 | G01-700 | TOT-800 | S01-900 | 901-1000
MNumber of primes | 23 21 16 [ 17 14 16 14 15 14

Largest prime number till date and history of prime
number. The largest known prime today 15 the 7. 816, 230
digit prime number 2M%*% = 1 found mn early 2005 but how
big have the “largest known primes”™ been hastorieallv?, and
when might we see the first balbon=digit prune number?

Records before Electronic Computers

-1 & 1588 | Cataldi Tral divizien
=1 & 1388 | Cataldi Trwal divizeen
24— I 1772 | Euler Trial divizien
(27 — [)/179951] 13 1867 | Landry Trial divizion
=] i 1876 | Lucas Lucas sequences
(2= 4+ 1)17 44 1951 | Femer Proth's theorem

Prime number found by Lucas in 1876 was accepted as
the largest prime number tll 1951 In 1951, Fermer used a
mechanical desk caleulator and techmigues based on partial
mverses of Fermat's hitle theorem (see the pages on remaunder
theorem) to shghtly better thas record by finding a 44 digits
prime.

In 1951, Ferner found the prime (2% 4+ 1317 =
200893665 T405864861 51 26425661 0222593863911,

Hewvever, this record was very short-lived In the same
vear 1951, advent of electronic computers helped human
being in finding a bigger prime number,

In 1951, Miller and Wheeler began the electronme com-
puting age by finding several primes as well as the new
79 digit record: 21— |

And we know. this was the computer age and everybody
was working hard to find out the pnmes with the help of
computers, Records were broken with a never-before pace,

When will we have a one billion digit prime?

Digits in Largest Knowin Prifme
[microcomputer age)
1000000000
100000000 /
Sk ¥.d
1000000 /
il
A I

100000 ; fl. : m.\}
‘m'ﬂffi@w. N

1000 '
19751980 1985 1980 1935 2000 2005 2010 2015

Can we have a Single Formula Representing
all the Prime Numbers?

Till now, all the attempts done in this regard have proved
to be frmtless, It 15 all because there 15 no symmetneity
between the differences among the prime numbers. Some-
times, two consecutive prime numbers differ by 2. some-
times by 4. and sometimes even it can be 10,000 or more.
So, there 15 no standard formula that can represent the prime
numbers,

However, there are some standard notations which give
us limited number of prime numbers:

N+ N + 41 — For all the values of ™ from =39 to +39,
this expression gives us a prime number.

N+ N + 17 another similar example.
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Remember

All the prime numbers (=3) are of the form 62 £ 1 form,
iwhere s 18 any natural number), e, all the prime numbers
(=3} when divided by & give either | or 5 as the remainder.

NOTE: It 15 important to Know here that ifa number gives a
remainder of 1 or 3 when divided by 6, it 15 not necessarily
a prime number. For example, 25 when divided by ¢ pives
remamder = |, but 25 1s not a prime number.

Composite Numbers

A number 1s compoesite if it 1s the product of two or
more than two distinet or same prime numbers. E.p., — 4,
6,8,...

4=2

6=2tx3t

Lowest composite number is 4.

All the composite numbers will have at least 3 factors

Even and Odd Numbers

Suppose N is an mteger. It there exists an integer F such
that & = 2F + 1. then & 15 an odd number. I there exasts an
integer P such that N = 2P, then V 15 an even number.

Putting in a simple language. even numbers are those
integers which are divisible by 2 and odd numbers are those
integers whch are not divisible by 2

Even and odd numbers can be positive as well as nega-
tive also.

In other words, if x i3 an integer (even or not), then
2x will be an even integer. because 11 is a mulbiple of 2
Aldso x raised to any positive integer power will be an even
number, so x°, »*_ x' ete., will be even numbers.

Any integer that 1s not a multiple of 2 15 called an odd
number. For mstanee, =1, 3, 6883 and =8147 are all odd
numbers. Any odd number raised to a positive integer power
will also be an odd number, so it x 15 an odd number, so will
= x ¥, ele.. be odd mmbers.

The concept of even and odd numbers are most gas-
ilv understood in the binarv base Above definition sumply
states that even numbers end with a 0, and odd numbers
end witha L.

Comparing Integers

We can compare bwo different integers by looking at their
pusitions on the number line, For any two different places on
the munber line, the integer on the right 1s greater than the
integer on the lefi. Note thal every positive inleger is greater
than any negative inteper.

L1 | | -

| | 1 |
] 1 1 1 1 I 1 1 ] :
—{0-0 -8 -7 B 5 -4 -3 -3

I S ol |
I R SN = R
12 3 4 56 7 8 910

(2 e

Ped 6=9 =2>=-F and0==5-2=<]1.8<
11, =7 < =5, and =10 < {}

Examples:

Points to remem ber:
1. 11s neither prime nor composite.
it. (1sneither posilive nor negative.

Example 1 Two of &, b. ¢ and o are even and two are odd.
nof necessarily m order. Which of the following 15 defimtely
even’ (CAT 1997)

a) a+b+c-2d
by a+2b—¢

el a+b—c+d
(dy 2a+b+c—d

Solution  Bince we do not know which two are even and
which two are odd, we wall have to do a bit of hit-and-tnial to
solve thas problem with the help of options,

In aption (a), if & and b are even, and e and J are odd,
then this will lead us to odd number.

In option (b}, if @ and b are even, and ¢ is odd, then this
will lead vs to odd number

In option {d), it ¢ and £ are odd, and ¢ and d are even,
then this will lead us to odd number.

In option (c), whatever is the value of a. b, c and 4, it is
abways going to be an even number

Explanation Whatever kind of caleulation we do with two
even and two odd numbers, we wall alway s get an even result
So, answer 15 option (e},

Exampla 2 IFN N+ 2and N + 4 are prime numbers, then
the number of possible solutions for AV isfare  (CAT 2003)
a)y 1 by 2
(ch 3 (dy Mone of these

Solution  There 1s only one tniplet of prime numbers where
difference between any two prime nomber 15 2, that 15 3. 5
and 7. 8o, N'= 3 s the only solution

Hence. answer 15 {&).

Proof of above example  "We Enow that prime numbers
are of the form 6Af £ 1 (except 2 and 3). Now i’ N is of the
format G + 1. then & + 2 will be of 64 + 3 format and
N+ 4 wall be of 60 + 5 format. Out of these three numbers.
smee N+ 218 of 60 + 3 format, 1t will be divisible by 3,

Sumilarly, if A 1s of the format 60 — 1, then N + 2 will
be of 68 + | formal and & + 4 will be of G4 + 3 format. Out
of these three numbers. since N + 4 18 of GA + 3 format. it
will be divisible by 3,

In both the cases, we find that one number out of given
three number is divisible by 3. In the example given above
(3.5 and T, one of the given three numbers is divisible by 3.

Example 3 Letx and v be positive integers such that x is
prime and v 15 compesite, Then which of the Tollowing s true?
(CAT 2003)
{a) »—x cannot be an even mteger.
(b} xy cannot be an even integer.
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(-}
i(d) Hnm: of these

Selution  Elimmating the options,

To elmnate option (a): Ify =4 and x = 2, theny - x can
be even,

To eliminate option by 1f v =
be even.

To elimmate option (¢) [Ty =6 and x = 2. then 115 also
be even.

So, answer & option (d),

1.1rm:)1 be an even integer

4 amd x = 2, then yx can

D QUESTIONS BASED UPON CONCEPTS

1. LCM and HCF
Meaning of LCM

Aceommon multiple 15 a number that 15 8 multiple of two or
more than two numbers. The common multiples of 3 and 4
are 12, 24,

The Least Common Multiple (LCM) of two numbers is
the smallest posilive number that 15 a multiple of both.

Multiples of 3 =+ 3,6, 9,12, 15, 18, 21, 24,.
Multiples ot 4 — 4,8, 12, 16,20, 24, 28...... .. ..

So, LM of 3 and 4 will be 12, which is the lowest com-
mon multiple of 3 and 4.

Farst of all. the basie question which hes is—What Kind
of numbers we can use LCM [or?

Let us see this through an example: LCM of 10, 20k and
25 13 100, It means that 100 18 the lowest number which
18 divisible by all these three numbers,

But cannot the LCM be (=100)7 Smoee (=100 15 lower
than 100 and divisible by each of 10, 20 and 23, O, it can
be zero also.

Or, what will be the LCAM of {—109 and 207

Will 1t be (=200 or (=200) or {=20007 or smallest of

all the numbers, 1, —=?

Answer to all these queshions 13 very simple: LCM is a
concept delined only for positive numbers be it an mieger or a
traenon, e, LOCM is not defined for negative numbers or zer,

Mow we will define a bit different method for finding
out LCM of two or more than two positive integers.

Process to find out LCM

Srep I Factorize all the numbers mito their prime factors

Step 2 Collect all the distinet factors

Step 3 Raise each factor to its maximum available power
and multply

Example 4 LCMof 10, 20, 25,

Solution

Step 1 10=2"x 5!
20=2 x5!

253=5

Step 2 29
Step 3 2% 5=100

The biggest advantage of using this method lies in the
fact that we can find out LCM of any number of numbers
i a straight e wathout vsing the conventional method
It can be understood 1n the following way with the previous
example:

First of all, find out the LCM of 10, 20 = 20, and now
LCM of 20 and 25 = 100 (For this vou will have to check
that whaich factor of 25 15 not present there in 20 and then
multiplyving by thas factor. Since 23 is having 57 and 20 s
having ' only, so we will multiply 20 by 5.)

Example 5 LCM of 33, 45, 535

Sedution First of all, find out LM of 35 and 45

Mow 35 =5 T'and 45 = 3% x 3!

So, it can be observed here that 35 15 not having 37 in il
s0 we will multiply 33 by 32

So, LCM of 35 and 45 = 35 » 3% (You can start with 45
also to find out about the missing factors of 35 1043

Mow, we will find out LCM of 35 x 3*and 35 =5"% 1 I

S5 =5t% 11!

Now, 11" 15 not there with 35 % 3% So, we will multiply
35 % 32 with 11%

So, finally LOM =35 % 37 % 11! = 3463

Example 8 LCM of three natural numbers 10, 20 and
N =60, How many values of N are possible?

Selwtion  We have already seen that to generate the LCM we
multiply the prone numbers wath the lughest available power.
S0 let us start wath factorizmg the numbers:

21w 31 15 already present in 20, however, 3 15 not present
in either 10 or 20, So we can conclude that 3! has to come
from N. This 15 the minmmum value of N = 3. Secondly,
we can also say that N may contain powers of 2 and 5 as
long as maximum power of 2 = 2 and maximum power of
5=1{asin 2*x 3"

So, total different values of N = (3! x 2" x 5%, (3! = 2!
XA AR P SN (M = 2% 5N, (A 2 S (3 2P 5y
=36, 12,13, 30, 60 =6 values
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Meaning of Highest Common Factor (HCF)

Factors are those positive integral values of a number, which
can divade that number. HCF, which 15 known as Greatest
Common Divisor (GCD) also, 1s the highest value which can
divide the given numbers

Factorsof 20— 1. 2. 4,5, 10, 20

Factorsof 30 -1,2, 3.5, 6, 10,1530

So, 10 wall be the HCF of 20 and 30

Process to find out HCF

Step I Factonize all the numbers mito thewr prime factors.
Step 2 Collect all the common factors
Arep 3 Raise each factor to its minimum available power and

multiply.
Example 7 HCF of 100, 200 and 230
Kolution
Step | 100 =2t x5
2 =2 w5t
=52
Seep 2 2.5
Srep 3 b 32 =30

Alternatvely, to find out HCF of numbers like 100, 200
and 2300, one 18 required to observe the quantity which one
can take out common from these numbers To do this, we can
write these numbers as ( 100y + 200 + 230z) and now it can
be verv easily observed that we can take 30 common out of
these numbers.

Summarizing LCM and HCF

It 15 very essential to understand the mechamsm of find ot
LCM and HCF, We can simply understand the mechanism to
find out lowest common multiple and highest common factor
through this example

Example 8 Find out LOM and HCF of 16, 12, 24,

Solution

M, Multiples Factors

16 16,32, 48 64 80, 95,112, 128, 124,816

12 12,24, 36,4860, 72,84, 96, 108,..., 1,2,3.4,6,12

24 24 48,72, 96, 120, 144, 168,192, ... 1.2.3.4.6.8.12.24
Commen Multuple Common Factor

48 1.2,3. 4
Lowest common multiple Highesteommon tactor
48 4

Standard Formula

1. LCM x HCF = Product of two numbers
Thas formula can be applied only 1n case of two
numbers, However, if the numbers are relatively
prime to each other (ie, HCF of numbers = 17,
then this formula can be applied for any number of
numbers.

2. LCM of fractions = LCM of numerator of all the frac-
fonsHCF of denominator of fractions.

3. HCF of fractions = HCF of numerator of all the frac-
tions/T.CM of denominator of fractions.

4. HCF of {sum of two numbers and thewr LCM) = HCF
of numbers.

Example 9 HCF of two natural numbers 4 and 5 is 120
and therr product = 10,000 How many set of values of 4 and
E 1sfare possible?

Solation HCFA. Bi= 120 = 120 15 a common factor of
both the numbers (120 being the HCF). Hence. 120 15 pres-
ent in both the numbers. So the mimmum product of 4 and &
=120 % 120 = 14400 Hence, no set of 4 and & are possible
satisfying the conditions.

Maxima and Minima in case of LCM/HCF

If product of two numbers 15 given, and none of LCM or
HCF 15 given, then this gives nse to the case of maxima and
minima

Primarily, the formula that we are going o use is—LICM
# HCF = Produet of two numbers. Although this formula
only provides the busic framework, and to solve these ques-
tions we would be required to visualize the situation

Croing by the formula. LCM x HCF = Produet of two
number. we can say that. since RHS is constant. LHS will be
mversely proportional to HCF (subject to the values bemng
tatural munbers).

. Mininnumy
> Maximum of LCM (and vice versa) >>> of HCF
Maximum
of HCF
Example 10 Product of two natural numbers = 144,

What 15 the (a) largest possible (b) smallest possible HCF of
these two natural mmmbers?

> Minimum of LCM {and vice versa) >

Let us first factorize 144 =12 x 12
=(Px 3 (2xI)

Largest possible HCF occurs when LCM = HCF =
when LCM = HCF, numbers are equal.

We already know thal produect of two natural numbers
= LCM =« HCF

Simce numbers have to be equal, each of the numbers
= |2, and largest possible HCF =12

(b) Smallest possible HCE. obviously, has o be equal
to 1, (Possible set of numbers = 144, 13

Solution

Example 11  Product of two natural numbers = 144, How
many different values of LCM are possible [or these two
natural numbers?

Solation We have already seen in the above gquestion that
largest possible value of HCF = 12, And consequently. small-
est possble value of LOM =12
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et us see the ditferent values of HCTF and corresponding values of T.OM

| HCF =12 HCF =6 HCF = 4

HCF=3 HCF =2 HCF =1

LCM =36

[LCM =12 LCM =24

LCM = 48 LCM =72 LCM = 144

o, total ditferent values of LCM =16

2D SOME QUESTIONS BASED UPON
STANDARD APPLICATION OF
LCM AND HCF

Case 1 Time and Work

Example 12 Tatto can doa work in 10 davs and Tappo can
do same work in 12 dayvs. How many days will it take if both
of them start working together?

Solution Let us assume total work = LCM of (10, 12
units = 60 units. Now 60 units of work is being done by Tatto
m 10 days, so Tatto 15 domng 6 umts of work per dayv and
similarty, Tappo s doing 3 units of work per day. Hence, they
are domg 11 units of work m one day together. So, finally they
il 5
will take T 5 m days to complete the work
Case 2 Time, Speed and Distance:
Circular Motion

Example 13 Speed of A5 15 m/s and speed of B 1s
20 m/s. Thev are runmng around a circular track of length
1000 m in the same direction. Find after how much fime
will they meet at the starting point 1f they start running at
same tine

Solurion  Time taken by A in taking one circle = 66.06 sec
Time taken by B in taking one circle = 30 sec
LCM (66.66, 50)= 200 sec

Case 3 Number System: Tolling the bell

Example 14  There are two bells ina temple. Both the bells
o]l at a regular interval of 66 66 sec and 30 sec respectively
After how much time will they toll together for the first ime?

Sofution Tine taken by 15t bell to toll = 66 66 sec
Time taken by 2nd bell to toll = 30 sec
LCM (66.66, 30} = 200 sec
It can be observed here that mathematical mterpretation

of both the questions are same, just the language has been
changed.

Case 4 Number System: Number of Rows

Example 15 There are 24 peaches. 36 apricols and 60
bananas and they have to be arranged m several rows in such
a way that everv row contains same number of fruts of one
tvpe What is the minmum number of rows required for this
to happen?

Nelution  We can put one fruit in one row, and still in
(24 + 306 + 60) 120 rows, we can arrange all the fruits. Or,
even we can put two fruts i one row and can amrange all the
fruits in &0 rows, But for the rows to be minimuam, mumber
of fruits should be maxmmum in one row.

HCF of 24, 36, 60 = 12, so 12 fruits should be there in
OIE FOW,

Hence, number of rows = 10

Case5 Number System: Finding Remainder

Example 18 There is a number which when divided by
4 and 5 grves 3 as the remamder. What 15 the lowest three
digit number that satisfies this condition?
Selurion  Let us assume that there 15 no remainder. So.
number has fo be a multiple of LCM of 4 and 5. Now, LCM
(4. 51=20

But there 1s a remainder of 3 when divided by 4 and 3.
&0, the mamber will be in the form of (208 + 3).

Hence, numbers are 23, 43, 63, 83, 103 and 50 on.

S0, 103 15 the answer

2 DIVISIBILITY RULES
(FOR DECIMAL SYSTEM)

Drvisibality mules are quite imperative because with the help of
this, we can infer if a particular number 13 divisible by other
number or not, without actually dividimg 1.

Divisibility rules of numbers are specific to that particular
number only. It simply means that divisibility rules of different
numbers will be different. We shall now see a hist of divisibality
tules for some of the natural numbers

Divisibility Rules

For 2 If unat digit of any number 15 0, 2. 4. 6 or 8, then
that nimber will be divisible by 2.

For 3 If sum total of all the digits of any number 15
divisible by 3, then the number will be divisible by 3.
(E.g. 123, 456, ete.)

Example 17 How many values of A are possible if
3245684 A is divisible by 37

Solurion  Sum total of the mumber =32 + 4

For this number (o be divisible by 3, 4 can take three
values namely 1 or 4 or 7. (Mo other values are possible
sinee A is the umt digit of the number)
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For 4 If last two digit of a number 15 divisible by 4,
then that number will be divisihle by 4. (E.g., 3796, 248,
1236, etc))

For 5 If last digit of the nomber 15 5 or 0, then that
number will be divisible by 5.

For 6 If last digit of the number 15 divisible by two
and sum total of all the digits of number is divisible by 3,
then thal number will be divisible by 6.

For7 The nteger is divisible by 7 if and only if the dif-
ference of the number of its thousands and the remamder
of its divisible by 1000 15 divisible by 7,

For 7 If the difference between the mumbers of tens
the number and twice the unit digits divisible by 7 then the
given number is divisible by 7

Example: Let us toke the number 795, The umits digit
15 5 and when it 15 doubled it, we get 10 The remaming
part of the number (1., the tens) is 79 1 10 15 subtracted
from 79 we get 69 Since this result is not divisible by 7.
the onginal munber 693 18 not divisible by 7

For 8 1If last 3 digits of number 15 divisible by 8. then
the number iself will be divisible by 8 E g, 128, 34368,
T6231, etk

For 9 If sum of digits of the number 15 divisible by 9,
then the number will be divisible by 9 E.g 129835782,

142+94+8+3+54+T7+8+2=45 Since 45 15 divisible
by 9. number will be divisible by 9.

Example 18 How many pairs of 4 and B are possible
in number 89763448 1f it is divisible by 9, given that last
digit of number is even?

Solution  Sum of digits of number 158+ 9+ 7 +64+ 3+
A+4+B=39+4+8

S0, 4 + B should be 6 or 13 Next value should be 24
but sinee 4 and B are digits 5o it canmot be more than 18
Possible pairs of 4 and B are:

For 11 A number is divisible by 11, 1f the dilference
between the sum of the digits af even places and the
sum of the digits at odd places is divisible by 11 (zero 15
divisible by 113,

Example: 6393149 15 divisible by 11as the dillerence of
b+t 1 +9=25amd 5+5+4=141is 11

For 12 1If the number 15 divisible by 3 and 4. then the
number will be divisible by 12. Eg.. 144, 348

For 13 (4 + 4B, where 5 is the unit's place digit and 4
15 all the remaining digits,

Example: Checking the divisibility of 1404 by 13 Here
A=l40and BE=4. then 4 + 48 = 140 + 4 = 4 =136, This
156 15 divisible by 13; so 1404 will be divisible bv 13
For 14  [f the number is divisible by 2 and 7 both, then
the number will be divisible by 14

For 15 A number is divisible by 15, if the sum of
the digits is divisible by 3 and unit digil of the number is
hor 5.

Example: 225, 450,375 elc.

For16 Anumberisdivisible by 16, if the mmber formed
by the last 4 dagits of the grven number 15 divisible by 16
Example: 123783201z divisible by 16, since last 4 digits
of the number. 8320 iz divisible by 16

For 17 (4 = 5B) = Where B 15 the unit’s place digit and
A 15 all the remaining digits,

For 18 Number should be divisible by 9 and 2 both,
For 19 (4 + 28) Where B 15 the unit’s place digit and 4
15 all the remaimng digits.

If the sum of the number of tens n the number and
twice the unit digit is divisible by 19, then the number is
drvisible by 15
For example, lef us take the number 6635, The umts digt
185 and when it is doubled. we get 10. The remaining part
of the numberis 66_1f 10 (which 1s the unit digit deubled)
15 added to 66 we get 76, Since this result 76 15 divisible by
19, it means the eniginal number 665 13 also divisible by 19,

A i

0 6 For 20 NMumber should be divisible by 4 and 5.

i B

2 4 Process to find out the divisibility rule for

3 3 Prime numbers

4

5 ]2 Process s simple, but diffieult to express inowords. Let us ses.
. o We are creating the drvisibility rule for P a prime number.
7 g Step 1 Find the multiple of P, ¢losest to anv multiple
8 - of 10 {This wall be essentiallv of the form 10K+ 1 or
g 6 LK =17

G 9 Step 2 Ifitis 10K — 1. then the divisibility rule will be 4 +
g B is ev ) bl Fval - {and B KB, and i1t 1s 10K -+ 1, then the divisibility rule will
l?me e e U AL S B be 4 — KB, where 8 15 the unit’s place digt and A 15

are there

all the remaimning digits
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Example Finding out the divisibility mile of 23 Lowest
Multiple of 23, which is closest to any multiple of 10 = 69
=7x10=1

S0, mules 4 + 78

Number of Divisors

It one miteger can be divided by another integer an exact
number of times then the first number 15 said to be 2 multiple
of the second. and the second number 15 said to be a factor
of the first

For example, 48 15 o multiple of 6 because 6 goes mio
4% an exact number of times (8 times in this case). In other
words. if T have 48 apples. [ can distribute this among 6 per-
sons equally without eutting any apple.

Sunilarly, 6 15 a factor of 48 On the other hand. 48 15
not a multiple of 3, because 5 does not go into 48 an exact
number of times. S0, 5 15 not a factor of 48

When we talk about number of divisors of any number,
we are talking about positive integral divisor of that
num ber

For example, it can be observed that 20 has six divisors
namely, 1.2, 4, 5, 10 and 20,

Mechanism of Formation of Divisors

20=2 x5!
Moy start thinking that 20 will be divisible by which numbers

2t 5
YoM
=
28
o YesMNo
T |
2 ;.: 3 Yes/No
2.
2w
m Yea Mo

Answer o the above posers can be given in the following
arder—mMo, Yes, No, Yes

We can observe that denominator should have powers of
only 2 and 5—powers of 2 should be from 0=2 and powers
of 5 should be O-1.

Hence, we will take three powers of 2 vig 2° 2'and 2°
and two powers of 5 viz., 3" and 5.

Divisors will come from all the possible arrangements of
powers of 2 and powers of 5.

Pxit=]
M5l =5

x5=2
x5 =10
Zxi'=4
20 51=20

Summarizing the above, following formula can be derived:
If N 15 any number which can be factorized like N = o =
b9 xR .. where a, b and ¢ are prime numbers.

MNumber of divisors=(p+ 1) {g+10r+ 1. .

Example 19 Find the number of divisors of &N = 420,

Solution N=420=2"x3'x 7' x5
So,number of divisors=(2+ 1l + D1+ il +11=24

Example 20 Find the total number of even and prime
divisors of N =420_

Solution N=420=2"x3'x T'x 3

Odd divisors will come only if we take zero power
of 2 (smee any mmmber multiphied by any power {= 1} of 2
will give us an even number)

So, odd divisors will come 1f we take .-"-.-'I = 20 ek o
w5

So, number of odd divisors = (0 + 1) {1 £ 13 (1 + 1)
(1+1}1=8

S0, total number even divisors = Total number of divi-
sors — Number of odd divisors =24 -8 =16

Alternatively. we can also find out the number of
even divisors of N = 420 directly (Or, i general for any
i ber)

20 =22 % 3w T x 5!

Teor obtain the factors of 420 which are even, we will not
consider 2", since 2" = |

So, number of even divisors of 420 = (23 (1 + 1}l + 1)
(l+11=1a

(We are not adding 1 in the power of 2, since we
are not taking 2° here, i.e.. we are not taking one power
of 23

Proume divisor =4 (namely 2. 3. 5 and 7 only)

Example 21 N=2"x 3 x 5" x 7% How many factors of
AN are dasible by 30 bt not by 1007

Solufion  All the factors which are divisible by 50 but not
divisible by 100 will have at least two powers of 5, and one
power of 2.

And 1ts format will be 27 x 35

So, number of divisors =1 x 6% 5% 9 =270

Finding Prime Factors and
Composite Factors
We know that natural number line (starting from 1. 2. 3,

v b can be elassified on the basis of number of
factors to the natural num ber,
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Above graphics also shows that

. On the basis of number of factors, natural number
line can be categorzed in three parts: (a) 1, (b) Prime
Mumber. (¢) Composile Faclors

1. Lowest composite number = 4

Essence of the whole discussion lies in the fact that total
number of factors of any natural number = | (number 1 15 a
factor of all the natural numbers) + prime factors + composite
[actors.

S0 once we have done the prme factonzation. o find
ot the number of prime factors, we just need to count the
number of prime factors are there. To calculate the number
of composite lactors. we will subtract the number of prime
factors and 1| from the lotal number of factors,

Example 22 Fmd the number of prime faclors and com-
posile factors of N = 4207

Selution 420=2'x 3 x5 =7

Todal number of factors =2+ DL+ {1 +13¢1 + 1)
=3x2x2lxn2=24

So, total number of composite [actors = Tolal number of
factors —Prime faclors — 1 =24 -4 -1 =19

Finding Factors which are Perfect Squares
or Cubes or Higher Power

A number will be perfect square only il all the prime fac-
tors of this number will have even powers. So a number of
the format 2* will be a perfect square only if x = {1, 2, 4,
6.8, el

And simalarly, a mumber will be perfect cube only if all
the prime factors of this number will have powers divisible
bv 3. S0 a number of the formal 2¥ will be a cube only il
x=0 3.6 9;etc.

Example 23 How many factors of the number & = 720
will be (a) perfect square, {b) cube, (c) a perfect square and
cube both?
Solution N=T20=2"%3 x5
{a) For a factor of N = 720 to be a perfect square. it
should have only the following powers of s prime

factors:
Powers of 2 Powers of 3 Powers of 3
2[' ';{l jﬂ
::1_: _'.t!
:_11.

Mumber of powers of 2 used =3

Number of powers of 3 nsed =2

Mumber of powers of 3 nsed =1

Hence, lotal number of factors of N = 720 that are
perfect square =3 %1% | =6

(b) Forafactor of A= 720 to be a cube, 11 should have only
the following powers of its prime factors,

Powers of 2 Powers of 3 Powers of 5
zu 3" 5"

zl

Mumber of powers of 2 used =2
Mumber of powers of 3 used =1
Number of powers of 3 used = |
Hence, total number of tactors of N'=72( that are cubes
=2xlxl=2

{c) Fora factor of N = 720 to be a cube and a sguare both,
1t should have only the following powers of ils prime
factors:

Powers of 2 Powers of 3 Powers ol 3

2 3 5"

MNumber of powers of 2 used = |

Number of powers of 3 used =1

Number of powers of 5 used =1

Hence, total mumber of factors of N'= 720 that are cubes
=]lxlxl=1

Condition for two Divisors of any Number N
to be co-prime to Each other

Two numbers are said to be co-prime o each other if ther
HCF = |, This can happen only if none of the factors of
first number (other than 1) is present in the 2nd number and
vice versa,

Letussee it for V=12
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Total number of factors of 12 =06 (namely 1.2, 3,4, 6. 12)

Neow if we have to find out set of factors of thas
number which are co-prime to each other, we can start
with 1

Number of factors which are co-prime to | = 5 {namely,
2.3,4,6.12)

Mext in the line 15 the number of factors which are co-
prime to 2 =1 (namely 3)

So total number of set of factors of 1 2 which are co-prime
to each other =6

S0, we can induce that it we have to find out the set of
factors which are co-prime to each other for N =a¥ x b4, it
will be equal to [(p+ 1) (g + 1) =1 + pg]

If there are three prime factors of the number
ViZ., N = a® x b7 x ¢", then set of co-pnime tactors
can be given by [{p+ g + 1 {r + 1) = 1 +pg + agr + pr
+ 3pgr]

Alternatively, we can find out set of co-prime factors of
this number by patring up it first and then finding it out with
the third factor

Example 24
N=T20}

Solution T2 =2"x3x 3!

Ising the formula for three prime factors [(p + 1) {g + 1)
ir+1)—1+pg+qr+pr+3pgr]

Wege [(d+ 12+ D (1+1)=1+42+21+41+
3421]=67

Alternatively, let us find it out first for 2* < 32=[{d + 1}
(2+1)-1+42]=22

Mow p¥ o3 will give us [(22+ 13(E+ 1) =1 +22.1] =67

Find the set of co-prime Tactors of the number

Sum of Divisors

Like mmmber of divisors of any number, we can find out the
sum of divisors also,

If & 15 any numbser which can be factonzed like N =a" =
bosetw . where a, b and ¢ are prime numbers

{a"‘” - I-:Ifb‘q-*l ] I':In.crfl i ”
(a—Tih=1)e—1)

Then sum of the divisors =

Remainders
Dvidend = Quotient = Divisor 4+ Remainder

Basic framework of remainder

L If N 1sa number divisible by 7. 1l can be written as: 7K
=M. where & is the quotient.

. When N s divided by 7. remamder oblained 15 3 =
it can he written ag; TE + 3 = N, where K is the
quotient.

m. When N 15 divided by 7. remamder obtained is 3
15 equivalent of suvmg remamnder obtaimed 15 (—=4)

when divided by 7, [t can be understood that When N
1s divided by 7. remainder obtained 15 3 = N is 3 more
than o multiple of 7 = So N 15 4 short of another
multiple of 7, So remamder obtained = -4

v, When divided by 8, different remainders obtained can
be=>0 1,2 3 4 5 6 7 (% different remainders)
Similarly, when divided by 5, different remanders
obtaned can be =0, 1. 2. 3, 4 (5 different remainders)

D BASICS OF REMAINDER

1. When any positive namber 4 13 divided by any other
positive number B, and if B = 4, then the remamder will
be A itself. In other words, if numerator is smaller than
denominator, then numerator 15 the remmnder

5
E.g., Remander of Tz =3

i
Hemainder of 2 =21
45

2

Remainder should alwavs be caleulated in 115 actual
form. i.e. you can not reduce the fraction to its lower
T i,

E.g.. Remamder of 1/2 =1
Remamder of 2/4 =2
Remamder of 3/6=73

It can be observed that despite all the fractions being
equal. remainders are different in each case.
Example 26  What 15 the remainder when 5 5 107 15 davided
by 6 = 1047

Seluetionr  As we Enoow that we cannol reduee the fractions
fo 105 lower terms and numerator 15 less than denominator,
remainder ebtamed will be equal to 3 = 107,

3. Coneept of negative remamder—As obvious from the
name, remainder implies that something has been lefi
out or something remains there. So. remainder simply
can never be negative. Tts minimum value can be zero
only and not negative
E.g.. What 15 the remainder when —50 15 divided
by 77

- ~56+
Solution — iﬂ = 56+6

of 6,

Or, when we divide —30 by 7, we get —| as the remainder,
Now. since remainder has to be non-negative, so we
add Tiguotient) to 1t which makes final remainder as
—+-1+7=8h

It can be seen below also:

Assume that when P is divided by 7, remainder
obtaned = 0.

» which gives a remainder
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i}
MNo.=P
Sor—2 2or=5
Mo, = P+3 Mo.=P+2
dor -3 ‘ Jeor—4
Mo.=P+4 MHo.=P+3

So when 7 + 1 will be divided by 7, remainder obtained
will be either 1 or =6 Simularly, when P + 2 15 divided
by 7. remainder obtained will be 2 or —5. and so on.

Mo, there are two methods to find out the remainder of any
EXPTESSION,;

1. Cyelieity Method
2, Remainder Theorem Method

L. Cyclicity Method

For every expression of remainder, there comes atlached a
specific cyelicity of remainders.

Example 26 What 15 the remainder when 4™ 15 divided
by 77

Solurion  To find the evehicity, we keep findmng the remain-
ders until some remainder repeats itself 1t can be understood
with the following example:

Number/7 <3 4% 4% 4% 4¢ 4* 4& 41 4t
Remainder — 4 2 | 4 2 1 4 2

Mow, 4 gives us the same remamder as 4', so the cyclie-
ity 15 of 3 (Because remainders start repeating themselves
after 4°.)

So, any power of 3 or a multiple of 3 will give remainder
of 1. So, 4 will give 1 a5 the remainder.

Final remainder =4

Example 27 What is the remaimder when 4% 1z divided
by 67 {CAT 2003)
Solution:  Fmding out the evelicity,

Number/6 — 4" 4% 4% 4% 4% g+ 47 4v
Remainder - 4 4 4 4 4 4 4 4

Remainder in all the cases is 4. so final remainder will
be 4. Actually, we are not needed to find remainders nll 4%
oreven 4, 4% isell gives us a remaimnder of 4 when divided
by 6. which 15 same as the remainder obtained when 4" 15
divided by 6. So, length of evele =1

Henee, final remamder = 4

It alzo can be observed here that il we write 496 =
2¥6 =23 _then remainder obtained will be 2, which 13 not
the right answer {as given i the CAT brochure of next year,
ie., CAT 2004.)

2. Remainder Theorem Method

Prodoct of any twoe or more than two natural mumbers has
the same remainder when divided by any natural number,
as the product of their remainders.

Lets understand this through an example

12=13 156

Example 28 Hemander = Remainder i =7

Solution
Normal way of domng this 1s—Product ———+ Remainder

Remainder ———
Product —»—— Remaimder

Theorem method

So, first of all we will find out the remamders of cach
mdividual number and then we will multiply these mdividual
remainders to find out final remainder

Remainder 127 =35

Remamder 1377 =6

Remainder 12X13
30/7 =2 7

= Remainder (5 % 67 = Remamder

Example 29 What 15 the remamder obtamed when (1421
w1423 % 1425) 15 divided 127 (CAT 2000)

Nolution Remamder of 142112 =5
Remaimnder of 1423712 =7
Eemainder of 1423/12=9

Remainder (1421 = 1423 x 1425)/12 = Remainder
(5% 7 % 92 = Remainder (5 x 63112 = Remainder
(3x3y12=3

> CONCEPT OF SUCCESSIVE DIVISION

Suppose we say that & 1s any number which is divided
suceessively by 3 and 5, then whal we mean to say 13—Al
first, we divide N by 3 and then the quoiient obtamed is
divided by 5.

Example: Let us see the case when 50 13 divided by
5 and 3 successively.

S0 divided by 5 gives 10 as the quotient. Now, we will
divide 10 by 3. It gives finallv a quotient of 3 and remamnder
of 1.
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Example 30  When a number & is divided successively by
3 and 3, remainder obtamed are | and 2 respectively. Whal
15 the remamder when N s divided by 157

Selution | can be seen that we are required to calculate 1t
from back-end.

Familv of numbers which when divided by 5 gives
remainder 2 =355+ 2

S0, N=335+21+1=1558+7

Mo, when & s divided by 15, remamder =7

O FERMAT'S REMAINDER THEROREM

Let F be a pnme number and & be a number not divisible
by  Then remamder obtained when 4" is divided by
Pzl

F-i

(Remainder ohtained when i 1, ifHCF (A, P)=1)

Example 31 What 13 the remainder when 2' 15 divided

by 1017

Solurion  Since it satisfies the Fermat's theorem format,
remainder = 1

Derivations

1. i1+ 19 will always give 1 as the remainder.(For all
natural values of A and N) A

Example 32 What 15 the remainder when 9" 1z divided
by 87
Solution For A = & 1t zahsfies the above condiion. So.
remainder = |

Alternatively. we can apply either of eyelicity or theorem
method to find the remainder, (Do this vourself),

2. AY When NV s even, remamder 15 1 and when N 15 odd,
remainder is.4 itself.
A+1

Example 33 What iz the remainder when 2" is divided

bw 37

Kofution Since here V15 even, so remainder = 1

31 @'+ b"is divisible by (g + b, 1f mois odd

Extension of the above formula (a® + & + c™)1s divis-
ible b (e + b + ), 1l 115 odd and a, & and ¢ are n
Arnthmetic Progression.

Example 34 What 15 the remainder obtained when

7 +107 +153 +16 a
46 '

Solution  [L can be seen that 7. 10, 13 and 16 are in Arith-

metic Progression and power # = Odd. Further, denominator

=7+ 10 % 13 + 16 = 46, Hence, 11 will be divisible. Hence,

remainder obiained =1

Similarly, the above situation can be extended for any
number of terms.

i {a"— & is dasible by (@ + b), 1f 1 15 even.
i {a*— s divisible by (a — b)Y, 1f i is even.

Example 35 What is the remamder when {15 + 23%) 15
divided by 197 (CAT 2004, 2 marks)

Solution 1t can be observed that {154 + 237 iz divisible by
38, 501t will be divisible by 19 also. Henee, remumnder = 0

Alternatively. thus problem can be done erther by evelienty
method or theorem method.

Example 36 “What is the remainder when (16°+ 17+ 187
+ 19%) 15 divided by 707 (CAT 20035, 1 mark)

Nelwrgionn We know, thas 15 a basic multipheation and divi-
sion question. But using the above approach makes it a lot
simple.

We know that (" + &7 15 divisible by (a + b)), if w15 odd
Taking cue from this we can say that (a" + & + e")is divis-
ihle by {a + &+ ), il n s odd and sinilarly (o + 5"+ o'+ 0
s divisible by (@ + b+ +d) Now 16+ 17 + 18 + 19=T0.
s0 remander 15 Zero.

Some More Types of Problems

Prohlem states thar. ... Kolution
1 | Find the greatest number that | Required mumber = HCF
will exactly divide o, Fand ¢ | of o, b and ¢

1 Find the greatest numher that
will divide =, v and = leaving
remainders ¢, b and ¢ respec-
tively

3 | Find the least number which

Required number {greatest
divisor) = HCF of (x — a).
(r—"trand (z—c)

Required number = LOM

is exactly divisible by g, b of a. bhand ¢
aml ¢
4 | Find the least number which | Requered number = LM

when divided by x, v and =
leaves the remainders a, b
and ¢ respectively, and (x = )
=p=—0=Ez-c)=N

=] Find the least number which
whien divided by x, v and =
leaves the same remainder

v each caze

of (x. vand 2) - &

Required number = (LCM
of x, yand )+

2 UNIT DIGIT

A owe have seen the evelienty of remmnders above, evehicaty
exists for Uit digit of the numbers also.(But always keep
in your mind that there is no relation between the eyclicity
of remanders and wmt digit.) Taking a very simple
example —=2° = 32, and so we know that unit digit of 2°
is 2. But problem ocewrs when we start getting big munbers
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like 23678 etc. To find out the unit digit of these kinds
of numbers, we have some standard results. which we use
as Tormula

(Any evennumber)"= .. . ................0

It means that any even number rmsed toany power, which
is a multiple of 4, will give us 6 as the vt digit.

{Any odd numbery™ = R S |

It means that anv odd number raised to any power, which
15 a multiple of 4, will give us 1 as the it digit.

Exception: 0, 1. 5, 6 [these are independent of power, and
unit digit will be the same respectively]

Exampla 37 Find the unit digit of 256782 x 348597

Solution Uit digit of 256783 = Unit digit of 8%

{To find out unit digit. we need to have umit digits only.
A smmalarly, to find out tens digit we need to have the tens
and umits digil only. In the present case, we are considermg
only last two digits of the power because divisibility rule of
4 needs only the last two digits of the number)

84‘23444:3“){ HI=E

Example 38 What is the unit digit of | 327

Solution 32 15 an even nunber which 1s having a power of
the form dm. So, 1 will give 6 as the umt digt

Example 29 When 3°% 15 divided bv 50, it gives a number
of the tormat (asd”. . exy) {xy being the last two digits
after decumal). Find v

Solution Il can be observed that wmt digit of 3% = [ Now
any number having 1 as the umt digit will always give 2 at
the unit place when divided by 50,

0. answer is 2.

Example 40 What is the last non-zero digit of the number
30T, (CAT 2005, 2 marks)

Solution 3077 =[30']* = 1

Ulrat digat can also be found out by evelwenty method as
well

It can be seen that

Unit digil of 2! =2

Unit digil of 22 =4

Unit digit of 2* =

Unit digit of 2' =106

Unit digat of 3° =2

3o, 1t can be inferred that Uit digit of 2° = Uit digit of
2% = Unit dugit of 2°

Hence. evelicity of 2 = 4, 1.e.. every fowrth power of
2 will gpive same vt dugt,

Smmilarly, cvelicity of 3 =4

Cyclicity of 4=2

Cyclicity of 7=4

Cyvclicity of =4

Cyclicitv of 9=2

Cychenty of 0 or Cyelicity of 1 or Cvelicaty of 5 or
Cyclicity of 6 =1
2 TENS’ DIGIT
Method 1: Cyclicity Method

Dngits Cyclicity
2,38 - 20
4. 4 Z= 10
5 2 1
G 2 5
7 = 4
Example 41 What is the tens’ place digit of 12°%?

Selution  For thas, we need to break 12% first by using hi-
neial theorem as (10 + 277 Obviously, this expression will
have 43 terms. and out of these 43 terms first 41 terms will
have both of their tens and units place digit as 0.

Last two terms will be —*C_ x 10" 2% +BC x 10" % 2%

Mow we will find the tens place digit of all these terms
mdividuallv,

Tens digit of "C, % 10! x 2% =42 » 10 % (02) [Cychicity
of 2 i3 20, 50 2 will have same tens digits as 2'] = 840, 50
4k are the last two digits,

Similarly. C  x 10°x 2% =1 x| x4 =14

So, finally Last two digits are — 40 + 04 = 44 50 4 15 the
tens place digit.

Note: (25) and (76)" will always give 25 and 76 as the
last two digits for any natural number value of n.

Method 2: Generalization Method

(1) (Any even nmber ™™ will give 76 as its last two digits,
[Where N is any natural number |
Exception If unit digit = 0. then it will give “00" as
the Last twio digils.

(i) CAny Odd number ™ will give 01 as its last two
digits. | Where N 15 any natural number]
Exception 1f unit digit = 5. then it will give "25" as
the last two digits,
Let us solve the previous worked-out example once
apain using this method.

Example 42 What is the tens’ place digit of 1237

Sodeetionn  Uaing Generalization (1) as @iven above, we get
127 =, . 76(76 as last two digits)

123 5 123 = 129

= e 10
A VR i )
==l e 8 et £ L

a0 iy T R 767 x (144)
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Since we are required to calculate last two digits, we will
focus only upon last two digits of both the numbers.

(ot 70 3 (44) = 3344, Hence, 44 is
the last two digits of 129

Note: we are not sure iff 3 is at 100s place of this

Example 43 Find the tens place digit of 7847

Solution  Tens place digit of T8 = Tens place digit of
MIUDD

As we have seen above, (any even numbery®™™ will
grve 76 as the last two digits.

B0 = (R P = (BAP™ This will have 76 as last two
digits

23 NUMBER OF EXPONENTS

Let us take a simple number—10¢

This is read as—1 0 to the power 3. or we say that expo-
nent of 10015 5 here

In simple terms. exponents are also known as Power.

Example 44 “What 15 the maximum value of s if N=(35 »
45 % 55 % 60 = 124 = 75) 15 divisible by 547

Solution  1f we factorize N = (35 x 45 x 33 x 60 % 124 =
75). then we can see that 5 appears 6 times, it means N 15
divisible by 5%

S0, maximum value of x =0

Exponent of any prime number Pin n!

M)

|.] denotes the greatest integer value, e we have [o considler
only the integral value

-HT:| ................ l --E-;] . where n = p* and
» Le

_ 1000 1000
Let us find out exponent of 5 in 1000 = 5 + 5
1000
+”:.—ED 5 =200+ 40+8+1=249

Example 45 What 15 the highest power of 5 which can
divide N = (22! + 17894137

Solution  MNumber of times this number s divisible by 5 i
same as mumber of zeroes at the end of this number, Since
22! have 4 zeroes at its end, so N will alzso be having only
four zeroes at its end. Hence, highest power of 5 which can
divide M 1s 4.

Process to find out the exponent of any
composite numbetr in nl

We have got three different kinds of composite numbers:

1. Product of two or more than two prime nambers with
unit power of all the prime numbers
Ep, 15(3x3)30(2 x 3 x 5)elc.
2. (Any prime number)”, where n = 1
L, 2%, 273
3. Product of two or more than two prime mumbers with
power of any one prime number more than |
Eg, 12{(2* =30, TH2* x 3% ele

Let us find out the exponents of the above wnitlen composite
numbers one by one:

I. Let us find out the exponent of 13 i 100!
15 18 the product of two distinet prime numbers 3 and
3. 8o, 1o lind out the exponents of 15, we need to find
out the exponents of 3 and 3 individually
So, we will apply the same formula of finding out the
exponents for any prime number in both of these cases
mdividuatly, and mimmum of those two will be the
ANEVwer.
LOWE" = [100¢5] + [ 10057 =20+ 4 =24
T3 = [100/3] & [ L0 - [100/37] + [100/3] = 33
+11+3+]1=48
Obwiously, 24 15 going to be the answer,

2. Letus find out the exponent of 23 n 100!
Zh =4t
In this case, we will first find out the exponents of 3 and
then divide it by 2 (actually the power) to find out the
exponents of 25,
1005 = [100/3] + [100/5°] =20 + 4 =24
So, 100425 =24/2 =12

3. Similarly, we can find out for third category numbers
also,

2 BASE SYSTEM

In our decimal system of writmg the numbers, we use
10 digits (0 — 93, In this system, largest number of single
digit = 9, and the moment we have to form a number big-
ger than this no. we are needed to take resort to bwo-digit
numbers startng from 10 Sumilarky, largest number of two
digits = 99 and after this we have 100, a number of three digits.
And it 1s very plam and simple.

MNow let’s assume a system of writing where we use only
& digits (0 = 5} Largest smgle digit number i this sy stem
will be 3 and next to this will be 10. Simalarly, largest two
digit number will be 35 and next to this s 100,

This whole procedure can be summed up i the follow-
mg table;
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I'ﬂ-‘.i)” 0 I 2 3 4 5 L 7 ] 4 14 11 12 13 14 15 16 17
(0=8), ) I 2 3 4 3 & 7 b1 L 11 12 13 14 15 16 17 18
(0=7y, 0 I 2 3 4 5 6 7 10 I 12 13 I 13 I 17 20 21
(=), 0 I 2 3 4 5 6 10 11 12 13 14 13 16 20 21 22 23
(=5}, 0 I 2 3 4 5 10 11 12 13 4 13 20 Z] 22 23 4 23
(-3}, 0 I 2 3 1n 1 12 13 20 21 22 a3 3 31 32 33 ) 100 | 101
(D=2}, 0 I 2 1 I 12 20 21 s 104 101 | 102 | 110 | 111 | 112 | 120 | 121 | 122

Cuestions from this concept are asked n three different
ways

1. (Base),, to any other base and vice versa

2. (Base) to(Base) and vice versa, none of x and y being
equal to 10 but x and y will be given.

3o (Base) to (Base) . value of x and p wall not be given

1. (Base), to any other base and vice versa
Method 1:

Let us see in case of (74) .

(7d),, =T x 10" + 4 x 10°, since the base 15 10

Mow 1f we have to convert this number m 9 base, then
we will try to write it i terms of powers of 9.

(), =8 x9 +Zx 9 =(82),

9, =Tx8+1 x8 +2x 8 =(112),

(74), =1 xT +3xT +4x T"=(134),

(74),,=2 x6* + 0 x 6' + 2 x 6" =(202),

While comverting the numbers {rom decimal svstem to

any other system of writing the numbers, we should be con-
cerned with following two rules:

1. Take maximum possible power of the base and then

keep writing rest of the number with the help of

lesser power of base (as illustrated m above example).
1. Onee we have used (hasey. where 15 the maxmmum
power, that we will be required to

Write the co-efficients ol all the powers of base from 0
to(r = 1y as in the case of (T4),, = (202),

Mow, suppose we have to cotvert (3563, in the base of 10

(350),=3x T +53x T +6xT"=(188)

Method 2:
Converting (74),, to the base of ( ),
Base 7d Remaindar
g & ' i
—

So, (743, = (82),

Converting (74], | to the base of ()

Base 74 Remainder
9 z
1 1
.

So, (74),, =(112),
Converting (74), | to the baseof ()

Bass T4 Remaindar
T 10 4
T 1 3
1 ——

So,(74) =(134),

Converting (74), , to the base of ( ),

Base T4 Remainder
B 12 2 &
& 2 (1]

1;——-
Cuothent

So, (74),, =(202),

Task for students
Convert (li?n)m inlo base 9, base 8. base 7, base 15, base 20,

Answer af the end of topic.

2. (Base), to (Base) and vice versa; none of x
and y being aquni to 10 but x and y will be
given

Converting (345), to the base of { )

Base 10

.Y

We will do this problem with the help of creating a bridge
of base 10 between base 8 and base 7.
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Step I Convert (343), intoe base 10
M5=3x R +4 =8+ 5><E“=:21'§"r.r._t

Step 2 Mow convert this number i base 10 into base 9
229),=2x9+Tx 9 +4x 9" =(274),

However, 1f new base 15 a power of old base and vice
versa, then it can be converted directly also in the new base,
ie, we are nod needed to go to base 10 for these kinds of
CONVETSIONS,

E.g.. for, [Bas:}= to (Base), or IBasc): o LBusc‘_ﬁs—
conversion does not requare a bridge of base 10

Converting (101110010}, to Octal (), system:

Ad first we will elub three digits of binary number mto a sm-
gle block and then will write the decunal equivalent of each
group (left to right)

8o, (1011100109, 18 now (101),(110),(010),
Now, (101),=1x2'+0+1x2"=5
(110, =1x2*+1x2'+0x2"=6
(010),=0x2+ I x2'+0x2°=2

So, (101110010),= (562),

Converting (10011001 ﬂ}= to Hexa-decimal () 1o Fystem:
At first, we will elub four digits of binary number into a sin-
gle block and then will write the decimal equivalent of each
group (left to right)
Bo, (1011100107, 15 now (DO0T),(O1TT),(0010),
Now. decimal equivalent of (0001 = I
Decimal equivalent of (0111), =7
Decimal equivalent of (00100, =2
(LO1110010),=(172),,

3. (Base), to (Base) , value of x and y will not
be given

In these types of questions. normally some caleulation is
given in some unknown svstem of writing numbers and on
the basis of that we will be required 1o solve questions based
upan that.

Example 46 [na system of wniting of N digats,

4 x6=30and 5 x 6 =36 What will be the value of
N=13 x4 =5 in the same system of writing?
Solufion
of writing.

B0, (), =3x N +0x =24

= IN=24

= N=#

S0, this svstetn of writing has 8 digits.

In this system 3 = 4 x 5 = 60 will be written as 74
(G0 =Tx 8 +4 =89

Adternatively, sice this svstem 1s having 6 as one of ils
digits, o minimum value of N will be 7. Again, 24 is wrilten
as 30 1n this system, so NV 1s less than 10, Now use hat and trial
for N=7 or 8 or 9 to find out N in 24 = (30

Let us assume that there are N digits mthas system

D DECIMAL CALCULATION

So far we have seen the caleulations mvolving natural numbers
only. Let us work now with decimals.
Converting decimal system numbers to any other svstem;
Suppose (12.725715 a number in decimal system which 15
required to be converted into octal system (8 digits)

We will first convert 12 mito octal svstem

(12),,=(14),

Now to convert (0.725), mto (). we will apply follow-
ing method:

D723 x8=58% Take out integral part from here
08 x8=64 Take out ntegral part from here
Dd=x8=312 Take out mtegral part from here
02x8=16 Take out integral parl from here

And keep domng this tll the moment we get decimal part
as zero, 1.e., the product should be an mteger,

(0.725),, = (0.5632......)
So, (12.725) = (14.5632......),

Converting any other svstem numbers to decimal svstem:
Now suppose 1f (15433}, 15 to be converted into decimal
svatem, then the process 15 as follows:

W will first convert (15), info decimal sy stem.

(13} =1x P +5x P ={(12),

Now (04533, =4 x 7'+ 3x 7T +3xT?

Se, (15.453),=(12),,

Basic Algebraic Calculations Involving
Base Systems

Addition
325,
+ 456,

Start with the units place digil, 3 + 6= 11 which iz 14_. So.
umal dagt s 4 and carry over s 1.
Mext 1s tens place digit, 2 + 5+ 1 {carry over) = 8 which
i 11, So, tens digit is 1 and carey over 15 again 1
Mextis 3 +4 + 1 {camry over) =8 which is 11..
325,
+456,
1114,

Subtraction
4:‘}(15 - 3&':’“

Starting with the unats digit, since & 13 smaller than 7, we will
bormow 1 from the tens place digit. So, now itis 14 (when the
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base 15 10, we get 10 but here base 15 8, so will get 8. and 7
subtracted from it = 14 — 7 = 7. which 1s the units digit
Mext, tens digit 15 now 4 and we have to subtract 5 from
i1 We will agam borrow | from hundreds place digit. So. now
itis 12, and 12 — 6 = 6, which is the tens place digit
Now. hundred’s place digit is 3(4 - 1), 503 -3 =0
4356,
—367,
67,

Note: Another method of domng these Kinds of caleula-
tions is to convert these values (in whatever base} into
decimal system, then do the actual caleulation i decimal
system itself and finally converting the numbers into the
required or given system,

Some standard system of writing:

Mecimal svstem
Digitauged—0, 1,2, 3, 4,5, 6,7, 8, 9
Total digits used = 10 digits

Hexa-decimal system

Digitsuged—0_1.2.3. 4.5 6, 7.8. 9 A B C.D.EE
Total digits used = 16

Chetal svstem

Dhgiis used—0, 1.2, 3.4, 5,6, 7.
Total digits used = 8

Binary system

[Hgits used—i0, 1

Total Dngits used—2

Divisibility Rules for Systems Other than
Decimal System

| would like to emphasize that different number systems are
just different ways to write numbers. Thus the divisihility
of one number by another does not depend on the particular
system i which they are written.

At the same time, in each system there are some tricks
to determine divisibility by certain specific numbers. These
are the divisibality tests,

Let us mvestigate noww other, less trivial, divisibility
tests, Perhaps the most well-known of these are the tests for

divisibility by 3 and 9, We wall try 1o generalize these tests
for any number base svstem.

Is 123456564231, divisible by 67

We know the divisibility rule for 9—3Sum of digits of the
tmber should be divisible by 9.

Sum of digits of this number 15 42

Mow we can answer this question easly: sinee the sum
of the digits (which 15 42 ) 15 divisible by 6, 50 the number
itself is also divisible by &

In general,

Thus the sum of the digits of a number written in
the base w system is divisible by (m ~ 1) if and only if the
number itself is divisible by (m — 1),

So, divisibility rule for 4 in a base system of 5—8Sum of
digits of the number should be divisible by 4. For example.
31, 18 divasible by 4.

Sumilarly, if we have to find out the divisibility rule of
12 in the base of 11, it will be nothing but same as the divis-
ibality rule of 11 m the base of 10, Generalizing this whole
coneept, divisibility rule of any natural number N in the base
of (N — 1y will be same as divisibility rule of 11 on base 10

Pigeon-Hole Principle

Despite not being very much m vogue with respect to the
CAT preparation {only a few gquestions have been asked
from thus coneepl so far in CAT importance of this topic hes
m the fact that this coneept 15 purely logical

General Statement of Pigeon Hole Principle

If we put {N + 1) or more pigeons in N holes (nests), then
al least one hole will be there which will have 2 or more
Plgeons,

Example 47 What 15 the mimmmum number of people n
any group of five people who have an dentical number of
friends within the group. provided il A4 is {Tiend of B, then &
15 also nend of 47

Nolution Since there are five persons in the group, so pos-
sible number of friends 15 0. 1, 2. 3, 4. It seems here that
everyvbody 1s having diflerent mumber of friends, so answer
is zero, But anvbody having four friends ensures that nobody
15 having 0 fnends. So, at least two persons must have same
number of frends,
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PRACTICE EXERCISES

WARM UP

Q.1

Q.2

(L6,

Q7.

Q5.

Q.9.

Q10

Q11

Which of the following is the smallest?
{a) 317 (b} &9 o) 81 (dy 12

A number N is divisible by 6 but not divisible by 4
Which of the following will not be an mieger?
(@N3 (N2 (@) N6 (d) N2

If o, b and ¢ are consecutive positive integers, then
the largest number which alwavs divides (o +
B+ o)
{a) 14
{c) 3

(b) 55

{d) Mone of these
(3.134)° +(1.866)" i
(3.134)° —3.134x1 866+ (1.866)°
{a) 25 (by2.68 c) 1038 (d) 3
If n? 15 & perfect cube, then which of the following
statements 15 always true?
{a) #isodd
(b)Y #iseven
{c) 15 a perfect square
{d) misa pertect cube

[f {5x + L1y} is a pnime number for natural number
values of x and v, then what 15 the minimum value of
(x+¥)"

{a) 2 by 3 (el 4 (d 5

For what values of x is 25" + 1 divisible by 137

{a) All real values of

{by Odd natural values of x

(¢} Even values of x

(dy All the integral values of x

Which of the following numbers lies between 5/6 and
G677

(a) T1/84 (b)) 31/42 (o) 129168 (d) 137/339

By multiplying with which of the following numbers
does the product of 8 x 9% 10 x 11 x 12 become a
perlect square?

{a) 55 (hy 11 (e} 165 (dy 310

What 15 the difference between the sum of the cubes
and that of squares of the first ten natural num bers?

(a) 3,280 (b) 2,640 (¢) 3,820  (d) 4,130
If3-94+15-214+ . upto 19 terms =x, then x 15 af
an

{a) odd number
(e} prime mmber

(b)) even number
id) urational number

QI

.13,

Q15

Q.16.

Q17

0.18,

Q.19

Q.20,

.21,

Q22

What is the urmt’s digit of 21%x 217 347 x 46%x 7797
(a) 4 (b) 8 (c) & (d) 2

If the umit’s digit n the product (478 = 729 = 345 %
343315 5, what 15 the maximum number of values that
n may take!

fay 9 (b3 ey 7 () 3
. In how many ways can 846 be resolved into two
factors?
{a) 9 by 11
(c) 6 idy Mone of these

If a number s divided by 15, it leaves a remainder of
7.1 thrice the number is divided by 3, then what is
the remunder?

(ay 5 (b6

w7 (dy 1

Aonunmber when divided by 391 gives a remainder of
49. Find the remamder when it is divided by 39,

(a) 10 by o

{ch 11 i) Cannot be determined

poand g are two prime numbers such that p < g < 30,
In how many cases would (g + p) be also a prime
number?
(a) 5
(c) 7

by o
idy Mone of these

How many distinet factors of 1.600 are perfect
cubes?

(a) 3 () 4 (¢) 6 (d) 2

The LCM of 96,144 and N is 376 [f their HCF is 48,
then which of the following can be one of the values
of N?

(ay 168 by 192

jch 144 (d) 244

If pr and ¢ are consecutive natural numbers (inincreasing
order), then which of the following 15 true?

(@) g <p (b) 2p > p!

(c) (g +1F=p (dy(p+2y<g

(17 4 19 18 not divisible by
ia) 36 {h) & (c) @
Which of the following will divide 1173 - 17
(a) 11 and 12 (b} 11 and 10

ey 10 and 12 idy 11 only

(d) 18
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23,

.24,

0.25

Q.26.

27

28

[fa, b cand d are consecutive odd numbers, then («?
+ B+ ¢ + @) is alwavs divisible by
(ar s by 7 (©) 3 (dy 4

Four bells toll at immtervals of 14, 21 and 42 minutes
respectively. If they toll together at 11:22 am. when
will they toll together for the first time after that?

{(a) 11:36 am (b) 12.04 pm

() 12:06 pm (dy 11:48% am

When x is divided by 6, remainder obtained 15 3. Find
the remainder when x? + 3° + x* +x + 1 15 divided by
.
{a) 3 by 4 el (d) 3

I have 7' sweets and 1 want to distribute them equally
among 24 students. After each of the student got maxi-
mum mbegral sweets, how many sweets are lefl wath
me?

(a) 8 b 3

(c) 1 {d) None of these

When [ distribute some chocolates to my 40 students.
three chocolates will be left. [f] distribute the same
number of chocolates tomy students and my colleague
Mano) Dawrant, seven chocolates are left, Find the
munimum number of chocolates [ have.

(n) 1,443 (b 1,476

{c) 1480 (d) None of these

The LCM of two numbers is 40 tmes ther HCF
The sum of the LCM and HCF 15 1,476, If one of the
numbers is 284, find the other numbers"

{a) 169 by 180 {c) 240 (d)y 260

.29,

Q.30

.31,

(32

33

TOLOIOT . 94 digits 15 a 94 digits number, What will
be the remamder obtamed when this number 13 divided
by 3757

(a) 10 iby 320

() 260 idy None of these

Chandrabhal adds first N natural numbers and finds
the sum to be 1.850. But actually one numbers was
added twice by mistake Find the difference between
N and that number,

(a)y 40 {b) 33 (cy 60 (d) 17

When [ distribute a packet of chocolate 1o 7 students,
I am left with 4 chocolates. When [ distnbute the
same packet of chocolate to 11 students, | am left with
& choeolates. How many chocolates will be left with
me 1f 1 distribute the same packet of chocolate among
13 students(a packet of chocolate contains fotal number
of chocolates N, 1000 < N < 103037

fap 2 by 0 €} 6 (dy 7

How many prime numbers are there between 80 and
1057
(a3 (b 4 {d) 8

If x and v are conseculive natural numbers 1n an
increasing order, then which of the followinhg is
always true?

a) ¥=y

(b ="

(C) x* >

(d) 3 = x*

(c) 5

. What 15 the remainder when 3™ 15 divided by 77

iap 1 by 0 ic) 5 (dy 4

FOUNDATION

Q1.

Q3

LCM of two natural numbers 15 590 and their HCF 15
39 How many sets of values are possible?
{a) 1 by 2 {c) 3 idy 10

MUL has a waiting list of 5003 applicants. The list
shorws that there are at least 3 males between anv two
fermales. The largest number of females in the list could
be

{a) 920 (b 835 (c)y 721 (dy 10035

HCF of two numbers A and B 13 24, HCF of two other
numbers C and D 15 36, What will be the HCF of A,

B.Cand D?
(ay 12 (b 24
(c) 36 (dy o

Q4

06,

Q.7

How many zeroes will be there at the end of
25 3¢ 33 3 405 50 3 60 x 657
(a) 6 (b1 & (c) 5

What 15 the unit digit of 376847 x 304068 x D6467T =
4585767

(d) 7

{a) 2 {by 4 {c) 6 (dy 8
What is the unit digit of 114+ 284+ 31+, 4991 & [ 0017
(a) 3 (! (€} 3 {d) o

How many divisors will be there of the number 10207
(a) 12 by 20

{c) 24 (d)y 36
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Q8.

0.9,

(310

Q11

h12

(13

0.14

Q.15.

Q.16.

17

018

s

(.20,

In question 7, what 1s the difference between the mum-
ber of even divisors and number of prime divisors?
{a) 13 (k) 12

(e) 11 {d} None of these

N =71*" How many factors of N are multiples of 107
(a) 736 (b) 1008 (c) 1352 (d) 894

Anumber N has odd number of drvisors. Which of the

following 15 tae about A7

{a) All the divisors of this number will be odd.

by There will be at least (& = 11} prime divisors.

(e) & will be a perfect square,

(dy At least one driasor of the number should be
odd.

How many zeroes will be there at the end of the
expression V=2 x4 x 6 x & x.. . x 1007

{a) 10 (b 12

{c) 14 (d) None of these

How many zeroes will be there at the end of the
expression N = 10 200x 30 = 10007

{a) 1280 (b 1300

{c}) 1320 {d) NMone of these

How many zeroes will be there at the end of the
expression N =7 x 14 x 2] x_ . x77TT?

(a) 24 (b)) 235

(c) 26 (d) None of these

The number from 1 to 33 are written side by side as
follows: 123456... 33, What 15 the remainder when
this number is divided by 97
(a) 0 M1  (c)3

The number 444444 . (999 times) is definitely divis-
tble by

(a) 22 (b 44

(cy 222 {d) All of these

Find the unit digit of N = 271"
{a) 1 ib) 3 icy 7
How many divisors of &= 420 will be of the form 4x

+ 1, where i 13 a whole number"
{a) 3 by 4 el 3

N =2'x5x T How many sets of two factors of N
are co-prime?’

id) 6

(d) 9

(d) 8

(a) 72 (b) 64
{c) 36 (d) Mone of these
What is the unit digit of 2° 7
(a) 2 (b) 4 (c) 8 (d) 6

How many zeroes will be there at the end of
1003 32 1001 2 999 5 . x 1237

{a) 224 (b) 217

(e} 0 {d) None of these

Q.21

Q22

023

.24,

.25,

.26,

Q.27

28,

Q29

30,

Q31

Q33

How many zeroes will be there at the end of 367
ay 7x6!l (b) Bx6! (o) Tx 36 (d) 8 x 36!

The number formed by writing any digit 6 times (e.g,
TTT1LL, dddddd, ete ) s alwavs divasible by

(i) 7 iy 11 (i3
(a} iand ii (b it and it
(¢) i and iii (d) i. ii and iii

What 15 the maxamum value of HCF of [#* + 17] and
ek L3+ 17]7

(a) 69 (b) 85

(e 170 iy Nome of these

What 13 the number of pairs of values of (x, ). which
will satisfy 2x — 3y = 1, where x < 200, and x and v
are postlive integers?
{a) 38 (by 39
N=2" 5" How many sets of two distinet factors of

N are co-prime o each other
(@12 (24 (o) 23

(c) 40 (dy 41

wdy 11

What 15 the sum of digits of the least multiple of 13,
which when divided by &, 8 and 12 leave 5. 7 and 11
as the remander”!

(a) 5 (b) 6 () 7 {d) 8
What is the unit digit of 7 7
(a) 1 (b) 3 (c) 7 (d) 9

What 15 the remamder when (1! + 21 4+ 31 + . 10001)
is divided by 37

fay 1 by 2 (d) 4

.|ﬂ|.= RI}DK 5'.‘5 w "Il'I-III. B - _:;I-le 576,{ '?I.-II_‘ Lj - 3"433{ 5BD
s T =305 580 5 712 then the order of A. B, C
and 12 from largest to smallest is

{a) DACB by CDBA

(c) CDAB (dy DCAB

The HCF of 0.3, 0015, 0.225, 0.0003 15
(a) L0003 (by 0.3 (e) 15 (dy 0.0ols

ey 3

How many numbers between 1 and 230 are divisible
by 3 but not by 972
[a) U8
(cy 101

by 97
idy None of these

. Aand B are two distinet digits. If the sum of the two-

digit numbers formed by using both the digits 15 a
perfect square, what 15 the value of (A + BY!
(a9 by 11 ) 13 (dy 17

A onumber N o= 897324P640) 18 divisible by both
8 and 9. Which of the following 15 the value of
P07

1. 2 . 11 . %

(a} etther1orn (b} either 1 orn

icy ether torior i (dy None of these



Mumber System  *  1.31

il =5 e FEL e e LA = \5_
A= Set of first N positive numbers. There are 16 numbers
in A which are divisible by hoth ¥ and ¥ There are 50
numbers in A which are divisible by X but not by ¥ and
34 numbers m A divisible Y but not by X

(234, How many numbers in A are divisible by anv of the
two numbers?
(a) 100 {b) 50
{c) 200 {d) Mone of these
335 How many numbers in & are divisible by A7
() 42 (b 36

(c) 66 (d) None of these

(.36, Nitin had forgotten s & digit bank account number
but only remembered that it was of the form X351 5X0
and was divisible by 36, What was the value of X7

(a) 4 (B)y7T (o) 8 (dy 9

(337 Students from the Delhi Public School are writing
their exams in Kendriva Vidvalava, There are 60
students writing their Hindi exams, 72 students
writing there French exam and 96 studenls writing
their English exam. The authorities of the Kendriva
Vidvalayva have to make arrangements such that each
classroom contains equal number of students. What
is the mimmum number of classrooms required to
accommaodate all students of Dellu Pubie School?

(@) 19 (b)) 38 (2) 13 (d) 6

(338 In the Jvotirmavi school, all classes started al
0:00 am. The school has three sections: primary, middle
and secondary, Each class for the primary section
lasts for half an hour, for the middle section for forty
five minutes and for the secondary section for halt
an hour A lunch break has to be given for the entire
school when each of three sections have just finished a
respective class and are free. What 15 the earhest ime
tor the lunch break?
Ca) 1100 am

{c) 12:00 pm

(b 10030 am
(d) 12:30 pm

(39 Inthe finng range, 4 shooters arve firng at thear respee-
tive targets. The first, the second, the third and the
fourth schooter hits the target once every 3s, 65, 7s,
Bs respectively. I all of them it ther target at 10000
am, when will they hit their target together again?
(a) 10:14 am by 10:28 am

(e 1030 am (d) 10:31 am

40 Two fmends Harry and Javesh were discussmg about
2 numbers, They found the two mumbers to be such
that one was twice the other However, both had the

same number of prime factors while the larger one

4l

Q42

(043,

Q.44.

Q45

.46,

Q47

048,

had 4 more factors than the smaller one. What are the
numbers?

(a) 40, 80 by 20, 40

(¢} 3060 (d} 50, 100

To celebrate their victory in the World Cup. the Sn
Lankans dastributed sweels. If the sweels were dis-
tributed among 11 plavers, 2 sweels were left. When
the sweets were distributed among L1 plavers, three
extra’s and 1 coach, even then 7 sweets were left. What
ig the minimum number of sweets in the box?

(a3 167 (b) 334 (&) 332 (dy o3

The first 20 natural numbers from 1 to 20 are written
next tooeach other to form a 31 digit namber N = 12345
GTRGIOTTIZI31415161 7181920, What is the remamder
when this number is divided by 167

tap 0 b4 ey 7 {dy 9

Two friends Kanti and Sridhar were trving to find the
HCF of fifiv distimet numbers. If they were finding
the HCF of two numbers at a ime, how many times
this operation should be repeated to find the HCF of
30 numbers'!

{a)y 20 {b) 25

(e} 49 (d) 50

How many zeroes will be there at the end of N = 18!
+ 14917
(a) 3
{c) 5

(by 4
(d) Cannot be determined

Manish was dividing 2 numbers by a certain divisor
and obtained remainders of 437 and 298 respectively.
When he divides the sum of the two numbers by
the same divisor, the remamder 15 236, What 15 the
divisor?

ah 499 (b} 735

(c) 971 (d) None of these

I purchased a ticket for the football match between
France and Ttalv in the World Cup. The number on the
ticket was a 3 digit perfect square such that the first
and the last digit were the same and the 2nd and 4th
digit were the same. If the 3rd digit was 3, then what
wais the eket momber?

() 24,342 by 12,321

(c) 21.312 (dy None of these

How many integers N in the set o integers {1,2,3, .,
100} are there such that A* + A 13 a perfect square?
(ay 5 by 7 (<) 9 idy 11

In a tarthday party, all the children were given candy
bars. All the children got three candy bars each except
the child sitting at the end whe got only 2 candy bars.
If each child had been given only 2 candy bars there
wiould have been 8 candy bars remammng. How many
children were there and heaw many candy bars were
distributed?
(ay 9.26 (b) 6. 26

() 18 {d) 6. 13
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Q49

Q.52

54

(356

5T

(.50,

A natural mumber N satisfies following conditions,
{A) Number 1s having all the 9s.
(B3 It s divisable by 13,

Howw many digits are there in N7
(a) 5 (b) 6 ()7
What 15 the minimum number of identical square tiles
required to cover a Roor of dimension 3.78 m % 4.8 m?
(a) 2,520 (b) 3,780

(e} 3.040 (d) 6,480

What 15 the smallest five-digt number whach when
divided by 7, 11 and 21 leaves a remamder of 3 1n
each case?

{a) 10,019 (b 10,001

(e 10111 (dy 10,167

Aomlkman has 3 jars contamng 57 bitres, 129 Iitres and
177 litres of pure milk respectively. A measuring can
leaves the same amount of milk unmeasured in each

(d) &

jar after a different number of exact measurements of

milk m each jar. What 15 the volume of largest such
can'

(a) 12 litres
() 24 hitres

(b) 16 litres
(d) 48 hitres

53, Aboy was carrying a basket of eggs. He fell down and

some of the egps were broken. The boy has 10 egps
left with him. When asked by his mother how many
epas were broken, the boy could not recall, However
he recalled that when he counted the total number of
epgs 3 at a time | egg was lefl. When counted 4 at a
time, 1 egg was left and when counted 3 at time a no
epg was left. How many eggs were broken”

{a} 15 (by 23 (c) 30 (d)y 35

How many prime numbers are there which. when
divided by another prime mumber. gives a quotient
which 15 same as the remainder?

{a) 0 {b) 1

(c) 2 {d) More than 2

- Let A, B, and C be digats sach that (1004 + 108 + )

A+ 8+ C)y=2005 What is the value ol 4?

fa) 4 by 2 (c) 3 i 1

Find the product of all the factors of 3'

U"J‘ 3“ ‘-.h'j 355

I;E]- 3]]6 '-.d'l] 3]:!{

What 15 the remamnder when 907 15 divided by 137
(a1 0 by 7 (e} 12 (dy 1

S8 Find the remainder when the product of 10 consecu-

tive natural numbers starting from 8641 15 divided by
B4
(a} 1 (dy

Ataulty car odometer proceeds from dugit 3 to dignt
3, alwavs skipping the digit 4, regardless of position

by 35 (e} 10

L6l

6l

.62,

.63

Q.64.

65,

L).60,

Q.67

Q.68

(R

Q.70

[f the odometer now reads Q02003, how many miles
has the car actually traveled?

fay 1404 by 1462

(e 1604 () 1605

How many numbers are there between 400 and 600 in
which 8 occurs only once”

ia) 36 by 18

ey 19 () 38

If ' = 123 45654321 which of the followmg 13 the
exact value of .

(a) 11.1001
tcy 11.1111

by 111101
(dy 11,1011

A mule said to a horse, “If [ take one sack off vour
back, my load will be double of vours and if vou take
one off mv back our loads will be the same”™ How
many sacks in all were they carryimg?

fa) 5 (b 7 ) 12 {d) 14

Invide 45 into 4 parts such that if the first 1s increased
by 2. the second iz decreased by 2, the third multiplied
by 2 and the fourth divided by 2| the result 15 the same.
fa) 20. 8. 5. 12
by 12.5.20. 8
fe) 5.8, 12,20
(d) 8,12, 5,20

Find the remainder when 3x* = x* 4 31x'+ 21x 4+ 5 18
diviaded by x -+ 2.
(ay 10
(cy 1

by 12
id) Mone of these

Four prime numbers are m ascending order of their
magnifudes, The product of the first three 15 383 and
that of last three 15 1001, The largest given prime
number is

@il M3 @17 1Y
What 15 the remamder when 4* 15 divided by 157
(ay 1 (by 2 (e) 3 (di 4

LCM of two integers P and (15 211. What 1s the HCF
of PP and Q7
(a)y 37

(c) 3

(b 1
() Cannot be determaned

How many times does the digit 6 appear when we
count from 11 to 4007

[a) 34 (by 74 (c) 39 (dy 79

In 68, how many numbers will be having 8 as its
digit?

(ay 74 by 73 (c) 76 (d) 77

&1z g number formed by wnting 8 for 88 times. What
will be the remander of this number when divided
by 77

(a) 4 (b) 3 (¢) & (1
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271

Q72

.73

Q.74

.75

We are writing all the multiples of 3 from 111 to 324
How many tumes will we write digat 37
{n) 18 by 19 (x) 21 (dy 22

What 15 the remainder when 7+ 77+ 777+ 7777 + .
{fill 100 terms} is divided by 87

{a) 0 by 2 0y d (dy &

A number has exactly 15 composite factors. What
can be the maximum number of pnme factors of this
number

(a) 2 by 3 c) 4 (d) 5

N=204 » 221 » 238 » 255 ».. . x 850, How many
comseculive zeroes will be there at the end of this
mumber A7
{a} &

(by 10 (c) 11

Ist 126 natural numbers are pui side by side in
the ascending order to create a large number
No= 123456 125126, What will be the remainder
when N is divided by 36257

(a) 3126 (h) 26 (c) 126

dy 12

id) 156

Q.76.

Q.77

Q.78

Q.79

.80,

Whenanumber 5 is divided by 3, 4 and 7 successively,
remainders obtamed are 2, 1 and 4 respectively. What
will ke the remainder when the same number 15 divided
by 847

(a) 43 (by 33

What 15 the remamder when 1714 = 1715 = 1717 15
divided by 127

(¢) 63 (d) 73

(ay 3 (b & (c) 2 dy 9
A =1234367898T634321. Find N,

(ay 101010101 (hy 11111

(cy 11111l (dy 1000000001

If @, b, ¢ and o are distinet integers i the range
1 to 15 (both inelusive), the greatest value of
(a+b)e+diis

() 750 (by 731

ey 70O (dy 72%

The smallest natural mum ber which is a perfect square
and 12 of the form abbb hes m between

fa) 1,000 to 2,000 (b 2,000 to 3000

() 3,000 to 4,000 (d) 4,000 to 5,000

MODERATE

1

Q.2

(33

4

0.6,

How maty mamber of 2eroes will be there at the end
of 12! expressed in base 67
fa) 4 by 3 (el 6

Find the remainder when 22223 + 555537 15 divided
by 7.
{ay 1

) 7

(b} 3 (c) 0 (d) 5

LCM of first 100 natural numbers 15 N, What 15 the
LCM of first 105 natural numbers?

{a) 3! xMN (b) 10403 N

{c) LO5NA03 (dy 4N

How many divisors of 10° end with a zero?
{a)l ihy 3 fc1 9 (d) 16

Following expression holds true 1f we replace some
of *+" signs by "’ signs.
1+24+34+4+5406+7+8+%9+10=100

How many "+ signs are needed to be replaced by *x'7
(ay2 (b3 ) 4 idy 1

In a particular country, all the numbers are expressed
with the help of three alphabets a, b and ¢

15 15 written as abc,

G 15 wrillen as be.

G0 15 written as bebe,

Q7.

Q8

Q10

How would one wnite 17 i that country?
(a4} abb (b bab (&) baa {d) aba

When a certain two-digit number 15 added to another
two digit number having the same digits m reverse
order, the sum 15 a perfect square. How many such
two-digit numbers are there?

(ay 4 b6 i) 8 (d) 10

What is the remainder when 32° is divided by 77
{a) 2 (by 3 ic) 4 id) 6

N isa 1001 digit number consisting of 1001 sevens.
What 15 the remainder when M is divided by 104017
{ay 7 by THO

(cy 717 idy MNone of these

Find four positive numbers such that the sum of
the first, thaird and fourth exceeds the second by 8;
the sum of the squares of the first and second exceeds
the sum of the squares of the third and Fourth by 36,
the sum of the products of the first and second, and
of the third and fourth 18 42; the cube of the first is
equal to the sum of the cubes of the second. third.
and fourth,

{a) 21,93
(c) 6,35.4,3

(by 2. 4.6, 8
(d) None of these
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11,

Q12

Q13

Q.14

Q.15

Q.16

17

(.

h 19

(320,

Q.21

Q.22

[rigital sum of a number 1s obtained by adding all the
digits of a number until a single digit s obtaned . Find
the digital sum of 19"

(a) 1 (b) 4 c} 7 (d) 9
Find the HCF of (2" = 1y and ( 2'% - 1),
(a) 21— | (b) 20— |

el (d) None of these

Let & be the set of positive integers # for which %
has the repeating decimal representation 0 ab =

Dababab . with a and & different digits. What is
the swm of the elements of 57
(a) 11 (by 44 (e) 110 (d) 143

An mtelligence agency forms a code of bwo distinct
digits selected from 0, 1, ..., % such that the first digit
ol the code 15 non-zero. The code, handwritien on a
slip, however. can potentially create confusion when
read upside down, e g., the code 91 may appear as 16
How many eodes are there for which no such confusion
car arise?

(a) 80 (b) 63

(c) 71 (d) None of these
[fp.p+2, p+ 4 are prime numbers, then the number
of possible solutions for p is

(a) O (b) 1

(c) 2 id) None of these

Suppose N 1s an mteger such that the sum of the digats
of Nis 2, and 10" < N< 10", How many values of ¥
are possible!

()11 by 10 ()9 i(d) B

Ten students solved a total of 33 questions in a Maths
Olvimpiad. Each question was solved by exactly one
student. There 15 at feast one student who solved exactly
one problem, at least one student who solved exactly
two problems and at least one stadent who solved ex-
actly three problems. What 1s the mingmum number of
students who has/have solved at least five problems?

(a) 1 (hy2

(c) 3 (d) None of these

N has 37 zeroes at its end. How many values of N 15/
are possible?

(a0 iby 1 (e} 5 (d} Infinite

In the above question. how many values of & wall be
even”

(ay 0 (b) 2 c) 3 (d} Infinite

N! is having 30 zeroes atits end. How many values of
N isfare possible?

(a) 0 (b) 1 c) 3
What 1s the remainder when (1' + 2° 4+ 3" +
13 divided by 47

{a) 0 (b} 1 (c) 2 (d) 3
A 3-digit number in which all the 3-digits are odd 1s
such that if the cubes of the digit are added. the sum

(d) Infinite
41001

Q.23

.24,

0.25.

0.26.

Q.27

.28

Q.29

Q.30,

would be equal to the number itself. If one of the digit
15 7, find the number,
fay 171 by 371

Acteacher said that there were 100 students in hus class.
24 of whom were boys and 32 were girls. Which base
system did the teacher use in this statement?

(¢) 575 (d) 775

(a) 9 (by 5 (c) 6 (d) 8
What 15 the remander when 3% 15 divided by 1087
(a) 3 by 1 ey 27 {d) 81

P iz a natural number. 2P has 28 divisors and 3P has
30 divisors. How many divisors of 6F will be there?
(a) 33 (by4do  (c) 45 (d) 48

par is a three digit natural number such that pgr
=p* + g° +r". What 15 the value of #?

(a) O (by 1

(c) 3 (d) Cannot be determined

There are two three-digit numbers, When one number
15 divided by another number. quotient oblained 15 6
and remander is 0. Sum total of both the numbers 15
a multiple of 504, What 1s the difference between the
numbers?

(a)y 720 (b 360 (e) 120 () 420

LCMof 12* 16 and N 15 24 Number of all the pos-
sible values of W =8 What is the value of 57

(a) 25 (b 1800

{cy 1,825 (dy Mone of these

Each of P, (), R and 8 equals either 0 or 1. It is given
that

HO=0thenR=1

HR=0thenP=5

IfS=0thenP=1

Assume B =0, find the value of (P + Q + K + 8§77

fay 0 (by 1 (e} 2 (dy 3

When asked about his date of birth in 1996, Mayank
replied that “last two digits of my birth vear stands
for my age.” When Siddharth was asked about his
age, he also replied the same. But Siddharth 15 older
to Mayank, What 1s the diTerence in their age?

(a} 46 (b} 50

(cy o (dy Cannot be determined

“There is a prison with 100 cells mside it Cells are numbered
from 1 to 100 and every cell 18 occupied by one prisoner
‘only, One day jailer decides torelease some of the prisoners
and for this he defines an algorithm of 100 steps which
follows:
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(6,

Q.7

0.8,

r9,

L1

ih1l

A three-digit number ABC is a perfect square and
the number of factors of this number 15 also a perfect
square. If (A + B + C) is also a perfect square. then
what s the number of factors of the 6-digit number
ABCABRC?
(a) 32

(e} 72

{(b) 52
{d) Cannot be determined
How many divisors of 10° will have at least one zero

at its end”
(a9 (k) 12

Let ViV, 'V,
such lhni ‘I.F + “J
stantand 1= 1, 2
value nf"u"w"'

(e} 135 idy 25

w be hundred positive integers
+ W, =K. where K is o con-
97, In.r 9, then what iz the

-i-“v’

{a) 9 b K ~-9

e (K2-9) {d) Camnot be determmed

In the above question, if' V', = 7, then what 1s the value
of ¥ .2

()l 7 b K-7

(c) (K —Ty2 (d) Cannot be determined

What 15 the lorpest integer that 15 a divisor of (m + 1) (n
+31n £ 5+ T (n+9) for all positive evenintegers
nt

{a) 3 (b5 {c) 11 (d) 15

I K 15 any natural number, such that 100 < K < 200,
how many values of K exist such that K! has "z" zeroes
at itz end and (K + 23! has 'z + 2" zeroes at its end?
(a) 2 (b) 4

{c) & {d) None of these

. Tatto bought s notebook containing 96 pages leaves

and numbered them which came o 192 pages. Tappo
tore out the latter 23 leaves of the notebook and added
the 30 numbers she found on those pages. Which of
the following is not true?

{a} She could have found the sum of pages as 1990
(b She could have found sum of pages as 1275

(c) She could have got sum of pages as 1373

{d) None of these

There are 50 mwgﬂrs al, a2, 33
necasmﬂ}' different. Let the 'g;lﬂbes‘f integer of these
50 integers be referred to as G nudsmallestmt&gerhe
referred to as L. The infegers al to 024 form a sequence
81 and the rest form a sequence 52 Each member of 81
15 less than or equal to cach member of 82,

Q13

.., a50; not. all of them

Allvalues in 81 are changed in sign. while those m 52

remain unchanged. Which of the following statements

15 true?

{a) Every member of 81 is greater than or equal to
every member of 82

Q.14,

Q13

Q.16.

Qi

Q18

Q.19

() G isin 51

(c) If all the numbers originally in 81 and 52 had the
spme sz, then after the change of sign, the largest
mmber of 51 and 82 15 1 51

idy None of these

Elements of 51 are in ascending order and those of 52
are i descending order. a24 and 225 are nterchanged
then which of the following is true?

(a) 51 continues to be in ascending order

(b 82 continues to be in descending order

ic) Both (a)and (b)

() Cannot be determned

Every element of 51 13 made greater than or equal to
every element of 82 by adding to each element of 51
an integer . Then, » cannot be less than

fa) 2

(b} The smallest value of 82

ich The largest value of 82

iy (G-L)

Twenty-five boxes of sweets are delivered to MrRoy's
home. Mr Rov had ordered sweets of three different
tvpes. What 1s the minimum number of boxes of sweels
which are having sweets of same type?

(@1 iy &

Ry (d) Cannot be determined

Aowarehouse containg 200 shoes of size 8, 200 shoes
of size Y and 200 shoes of s1ize 10 OF these 600 shoes.
there are 300 left shoes and 300 right shoes. What 15
the minmmum number of usable shoes?

iay 50 by 100

(ey 200 () None of these

Ateacher was doing some caleulation exercise onthe
blackboard. When the teacher went out, a naughty
student Chunmun erased some of the numbers writlen
ofi the blackboard Now it appeared like this
i
+1_642

42413
When teacher entered the room. he realized that still
this calculation was right, but in some other system
of writing (ve. not 100, How many digits are there in
that system?
@1l Y (@7 (d) 8
Tatto, Tappo and Bubblv were solving problems from
a problem book. Each solved exactly 60 problems, but
they solved only 100 problems altogether. Any problem
18 known as “easy” 1f it was solved by all of them, and
“difficult” if it was solved by only one of them. What
is the difference between the number of “difficult”
problems and number of “easy™ problems?
fay 10 by 20
(ch 30 idy 40
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.20,

Q.24

(325

Q.26.

Q.27

(28

.29

LCM of two numbers A and B = P* = (), where F and
O are prime numbers and x and y are positive whole
numbers. How many sel of values are possible for A
and B?

(a) xy(x+y)
(£} 2 (x+)

(b)xy (x =y)
{d) None of these

. When 7179 and 9699 are divided by another natural

number N, remainder obtained is same. How many
values of N will be ending with one or more than one
zeroes?
(a) 24
ic) 46

(b 124
(d) None of these

. There exasts a 5 digit mamber N owith distinet and non-

zero digits such that it equals the sum of all distinet
three digit mumbers whose digits are all different and
are all digits of M. Then the sum of the digits of M 1s
a necessarily.

() Perfect square
{c)} Bven

(b Cube
(d) None of these

. Starting with |, positive integers are written one after

the other. What 15 the 40, 0000th digit that will be writ-
len?

(a) 3
(c) &

(b)) 6
(dy MNone of these

Which of the following would always divide a six-digit
number of the form ababab?

{a) 10,101 by 11,111

(e} 10001 {d) None of these

[T in the number system of a particular country, 23
means 5 tens and 2 units, 467 means 7 hundreds, 6
tens and 4 umis. Then find the value of 173 x 4257
{a) 404491 (b) 7.35.255

(c) 622 744 (d) 3.25 376

Let Abe the set of mtegers M such that

i 100 <N = 300

i M iseven
i M s divisible by either 2 or 3 or 4 but not by 7,
How many elements are there in set A?

(a) 171 (by 172 (ey 170 ) 173

Three distinct prime numbers, less than 10 are taken
and all the numbers that can be formed by arranging
all the digits are taken Mow, difference between the
largest and the smallest mnmber formed 15 equal to 495,
It 15 also given that sum of the digits 1s more than 13
What is the product of the numbers?

() 30 (b 70 (&) 105 (dy 315

What is the remamder when 56 1s divided by 177
{a) 1 by 4 fc) 13 (dy 17

What is the remamder when 517 is divided by 17?
(a) 10 iy (ct 15 (dy 7

Q31

.33,

Q34

.35,

036,

QN TLR200 digits)y — 2220 220100 digits)]' 1s

egual o

fa) 13130 13130100 digats)
(1) 2121... 21210100 digits)
ey TRIE. . RTTRCRO0 digs)
(dy 3333, 3330100 digits)

N 13 8 number which when divided by 10 gives 9 as
the remainder.

when divided by 9 gives 8 as the remainder,
when divided by 8 gives 7 as the remainder,
when divided by 7 gives & as the remainder,
when divided by 6 gives 5 as the remainder,
when divided by 5 gives 4 as the remainder,
when divided by 4 gives 3 as the remainder.
when divided by 3 gives 2 as the remainder,
when divided by 2 gives 1 as the remander,
What 15 N7

(ay 2519 (b 841 (c) H39 {dy 2321
. What is the remainder when  10F + 99 15 divided by
fay 1 (b) 729 (e} 752 {d) 1000

fix, x) = x"and fif{x. x) = Xrand 50 on ats Keeps on
going, What 15 the value of f{ffA7.711)) is divided by
59

apl by 2 () 4

The students of class 10th of Morgan High School
took o test which had o maximum of 30 marks, The
teacher misplaced the text notebooks of two of the
students—Robin and Garry, but remembered that
Grarry had scored something between 10 and 15 and
Robm something between 32 o 40. She also remem-
bered that the product of the marks obtained by the two
students was also equal o 10 times the marks obtained
by two of them. How many marks did Garry scored?
ap 11 by 12 fe) 13 {dy 14

The History teacher was referring to a vear in the | 9th
century, Rohan found an easy way to remember the
year, He found that the number, when viewed i a mir-
ror, increased 4.5 times Which vear was the teacher

ey 3

referring to?
ia) 18Ol (by LB1O
fch 1.818 idy More than one value

Srim wrote has class 10th board examination this vear,
When the result came out he searched for his hall
ticket to see hus roll number but could not trace it. He
could remember only the first three digits of the 6 digit
number as 267, His father, however, remembered that
the number was divisible by 11, His mother gave the
information that the number was also divasible by 13
They tried to recollect the number when all of a sudden
Srim told that the number was a multiple of 7, What
was the wnat digits of the number?

(a) 5 by 7

(cy 2 i(d) Cannot be determined



1.40 & MNumbers and its Properties

(337 Prof. Mathur and Prof. Singh attended the All India
Historian™s meet last week. Prof Mathur told Prof
Singh, “T tound out that vour teaching experience
15 twice that of mine”. Prof. Singh replied 1n the
affirmative. Prof. Mathur continued, “But last time
when both of us came for the same meet, [ remember
that vour teaching experience was thrice that of mine”
“That was 2 years ago.” Prof. S8ingh said. How many
vears has Prof. S8ingh been working?

(ay8&vrs (b)Y 10 vrs {c) 12vrs  (d) 16 yrs

ABCDEF is a 6-digit number with distinet digits. Further.
the number 15 divisible by 11 and the sum of tts digits is
24 Further. A >C >Eand B>D>F

(3% Thesum A+ C +E is equal to

(a) 12 by 6

{c) & (d) Cannot be determmed
39 A+ B is always

(a) 10 () 9

ey 6 {d) Cannot be determined

Raju had to divide 1080 by N, a two-digit mumber.
Instead, he performed the division using M which
15 obtained by reversing the digits of N and ended
up with a quotient which was 25 less than what he
should have obtained otherwise. I 1080 15 exactly
divisible both by N and M, find the sum of the digits

Q40

of N
{a) 6 (b) &
{cy 9 (d) None of these

41

Let S = {1, 2. 3,...n} be a set of N natural num-
bers. Let T be a subset of 8§ such that the sum of
any three elements of T is not less than N. Find the
maximum mumber of elements m any such subset T for

M =407
(a) 26 by 27
(¢} 28 (d) None of these

(42 The last digit of the LCM of (3*" = [y and (3*™ + 1)

15
ENE by 2

el id) &

43 a, band ¢ are positive mtegers such that. a + b+ ¢ =
2003 LetE =(=1 +{=11"+({—1¥. Find the number
of possible values of E
{a} 2004 (b)3

fc) 1003 (d) 2

rdd Ajay took a d-digit number in base 5 notation. He
subtracted the sum of the digits of the numbers from
the mumber. From the result, he struck off one of the
digits. The remaimng 3 digits were 1, 0 and 2. Then
the digit struck off by Ajay was:

(a) 2 (b) 1

ic) 4 {d) Cannot be determined

N s a single digit integer satisfving the following two
GDIEditiuns. & .._rl. - .
i Nisnon-zero. i
ii. N is the right most digit of the number (n!)",

where n 15 a natural number greater than 1.

045, What 15 the number of possible values of V7

fa) 1 (b2

ey 0 idy Mone of these
CQudis, If condition (a) is relaxed, the number of possible

values of  is

(a1 ihy 2

ey O idy More than 2

Acteacher wrote a number on the blackboard and the
following observations were made by the students
The number 15 a four-digit number

The sum of the digits equals the product of the digits
The number 15 divisible by the sum of the digits.
The som of the digits of the number 15

(a) 8 (b 10 cy 12 {dy 14

The N of odd numbers are taken. Product of these odd

numbers 15 of the form (4n + 1), where # 1s any natural

number Which of the following is true regarding the

number of numbers?

(a) There must have been an odd number of mumbers
af the form 4 + 1

(b} There must have been an even number of numbers
of the form 4n + 1

(¢} There must have been an even number of numbers
of the form 4n + 3

(d}) None of these

16 students were writing a test ina class. Rahul made 14

mistakes in the paper. which was the highest number of

mistakes made by any student. Which of the following

statements 1s definitely true?

(ay At least two students made the same number of
mistakes

by Exactly two students made the same number of
mistakes

(c) At most two students made the same number of
mistakes

(d) All students made different number of mistakes.

Q.47,

048,

.49,

(.30, The sum of the factorials of the three-digits of a 3-digit

number 15 equal to the three-digit number formed by

these three digits, taken in the same order. Which of

the following is true of the number of such three-digit

numbers, if no digit oceurs more than once?

(a) Mo such number exists

by Exactly one such number exists

ey There 1s more than one such number, but they are
finite in mumber

(d) There are infinite such numbers
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AL B, C, Dare four natural numbers. If we know the
LCM of A B and LCM of C. IJ separately. then it is
alwavs possible to find out the LCM of A, B, C. D,

State whether True or False,

AL B C, Dyare four natural numbers. IF we know the
HCF of A, B and HCF of C. I} separately, then it 15
alwavs possible to find out the HCF of A, B, C, 2.

State whether True or False.

[fwe know the total number of odd factors of a number,
then we can always find oul the total number of factors
of that number

State whether True or False

If we know the total number of even factors of a ium-
ber. then we can alwavs find oul the total mumber of
factors of that number,

State whether True or False.

If a mumber 15 odd, then it cannot have total number
of factors as an even number,

State whether True or False,

ANSWERS

—--—

& %% Warm Up

® & » Foundation
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@ & ¢ Moderate

® » » Advanced

@ & ® True/False

True

To find out the remainder when M divided by P we
simply need to divide R by P

False

It we divide M by P, we would get a range of remain-
ders in terms of B and not the exact value of remainder
in all the cases.

True

LM, by its meaning, is the lowest number divisible
by all the numbers constituting it. Final LCM wall be
the LCM of the pairs of numbers.

True

HCF, by its meaning, is the highest number that
can divide the numbers constituting it Final HCF
will be the HCF of the pairs of numbers.

True

LCM. by 1ts meaning. 15 the lowest number divisible
by all the numbers constituting 1t. Fial LCM will be
the LM of the pairs of numbers,

True

HCE, by its meaning. is the highest number that can
divide the numbers constituting 1t. Final HCF will be
the HCF of the pairs of numbers

False

False

False

Total number of factors do not have any relationshup
with the number being odd or even For example, all
the perfect squares (irrespective of being odd or even)
have total number of factors = Odd number.
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HINTS AND SOLUTIONS

Warm Up

1

10

Wwmbers are 5%, 647 8" and 12'°

To solve such questions. we raise each number to a
common power so that the powers of the numbers are
natural numbers.

In this case, raise each number to the power 12 (LCM
of 2.3, 4. and )

S0 numbers obtamed = {3V, (Y (B and
(121012 = 56 5% 8% and 12°

Mow the smallest number in these numbers 13 12
Therelore smallest number = 1217

N N _ N

=%
12 3 4

But it is given that :— 15 mot an integer. 2o j- will
not be a mleger also

Let the numbersare (x — 1. xand (x + 1)

Then(x =10 +x*+i{x+ 1P =3"+2
Whenx=2.then 3 +2=14

And whenx =3, then 3% +2 =29

S0 the largest number which will always divide
@+ +ch)=1

Letil3d=aand 1.B0G=5

I _{a+ by —3abla +b)
ma’—ab+b1_ at—ab+ b?
=fﬂ+b][a*—ﬂb+b ]=[r-r+f?}

al —ab4 bl
: (3.134)° + (1.866)

(3.134)— 3134 = |86+ (1.866)2
=3134+1.866=35
It # 15 a perfect cube. then »* will also be a perfect
cube, So answer 15 opiion (d)
For5z+ 11y =31
The value of x and will be 4 and 1
Which are the minimum value of x and y: Thenx +v=3
25741 _—WF +_l

I 1% Y13
Hence. for odd natural values of x, 25" + 1 wall be
divisible

Solve it through actual caleulation. Number 15 71/44
Let the number 15 x

Hence, s x8x9x10=11 x12=xx 25 x ¥ xIxdx11
Here we can say that for being a perfect square,
xshouldbe 3 x5 11l =165

Creneral teem would be #* — i =min— 12

S0, sumimation would be =0+ 4 + 18 + 48 + 100 +
180+ 204 + 448 + 648 + 000 = 2640

12

13

14

16

17

18

19.

20

I-9+15-21+ 19 terms
(A3xN-3=xN+E=N-CGxN+{3x9)

19 terms

From here we can sav that every term of thas seres
will be an odd number,

Hence, odd — odd = even number,

Sowe can say that till 18th term. they all will become
even numbers and 19h temm 15 oo odd nuomber

Unit digit of 217 % 217 % 347 = 46° = 77°
=lx]lxdxbx] =24

Sounit digit =4

A7m x T29 % 345 % 343 = 4Tn x 86266215
It is given that unit digit of 47m x 86266213
Orpxsiss

5o the values of » are all odd digits.

Henee, option (d) 15 the answer.

Total number of factors of 846 = 2 x 3t x 47 are
+D2+0l+1=2=x3%x2=12

So total sets are = I;- =6

Let the original number is x + 7 Hence, thrice the
number = 3x + T)=3x+ 21

It 15 given that v 15 divisible by 13, then 3x will also
be divisible by 15 or by 5

So remainder obtain when 3x + 21 divide by 5 =
remamnder obtain,

When 21 divide by 5 =1

The first number is 49, Mext number is (391 + 493,
next number = (2 =% 391 + 449)

And soon.

Sinee there are many numbers, therefore the answer
15 cannol be determined.

Do 1t from actual caleulation
Thevaluesof P+ 0 =57, 13, 1%, 31, 43
Hence, answer is &

Prime factors of 1600 = 2% x 5%

Hence, for a perfect cube, we can take the values of
2=2° 2and 2* and the value of 5 is 5%

So number of perfect cube factors =3 = 1 =3

LCM of 96, 144 and N = 576

O LCMof (2°x 3. 2 3 and ) = 2° w32

From here N should be 253 3% 0r 29 % 3 op 29

But it 15 given that HOF is 48 =2V = 3

Henee, N =2%%3

It 15 given that p and g are consecunve natural numbers,
such that p < g

Hence, option (a) 15 incorrect for every possible value
of p and 4
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21.

1
=]

23

24,

26.

27

28

Option (b)Y 15 incorrect for p equals o 1 and ¢ equals
b 2

Option (d) is imcorrect for every possible value of p
and g

S0, answer s ophion (o),

We know that o"+ » 1s divisible by a + b it w15 2 odd
number

It means (17" + 19" is divisible by 36 and all the
factors of 36

S0 answer is & because B 15 not a factor of 36,

1192295 — 1 s divisible by 10 and 12

ppuas—g  (1)Ee—1 1)
. e o

{112 — =ll,:'- 1) 1229 — ] o 1 =1 <.
12 12 i2

Method 1: Assume that the numbers are (2a — 3),

(2a=1), (2a+ 1y and (2a + 3).

Giventhat: (22 — 37 +(2a - 1) +(2a +1)* + (2a + 3)°

Al —12a+9+4 —da+ 1 + 48+ 1 +da+ 457 +

9+12a

=16+ 20 =44+ 5)

Method 2: Assume numbers to be 3, 5.7 and 9.

So. g+ s+ =345+ T+ 0

=0+25+ 49+ 81 =164
This 18 divisible by dimaxmum value).
Henee. option {d) is the answer

LCM of 14. 21 and 42 is 42.

It means that after every 42 minutes all bells will tall
together

Then after 11:22 am they will toll at 11322 + 42 =
11:64 — 12:04 pm

0

Because

A 0

ik axipxtl (3N +HEFH2F+(2)+]
6 = 6

Smﬂﬁﬁ 6 3

S0 remamder 15 1.

Cuestion 1s asking about the remamder when we divide
77 by 24
Remainder 15 7
Let the number is 41K + 7. Now divide 41K + 7 by 40
HE+T _40K+K+T7 _ K+7

FT 44 T 40
Now put the valoe of K for which x + 7 will give a
remaincler of 3.
Which 1s &£ = 36
So the ongmal mumber =415 + 7 =41 x 364+ 7= 1479
Let the HCF iz x
Then LCM + HCF = 1476
iy 4+ = 1476, or, x =36

29

3

il

32

34

S0 HCF =36 and LCM = 40x = 1440
We know that Product of numbers = LCM x HCF
Mow, you can solve the equation. Answer is 1800

10100 94 digits can be written as:
101010, ., 100000 (24 digits) + 1010
125 %3
]ﬂ]ﬂlﬂ...lﬂﬂﬂﬂﬂ-+ 1010
125 %3 375
Remainder obtained when

Haee b JEMAL 0

1010
375
Hence. net remaimder = 260

Hence, option (d) is the answer.

60 = 61
2

Remaimnder obtamed when = 260,

Sum of 15t 60 numbers = = | H30)

So the number wluch has been added twice
= [R50 — 1830 =20
Hence, N — 20 =60 — 20 = 40},
Let the number is 11x+ 6
Divide lix+6by 7
llx+6 _Tx+dx+6_dx+6
A I
MNow put the value of ¥ in 4x + 6. 50 that the remainder
will be 4, which is x =3
So the value of 1lx + 6= 39
Mow the remamder 39 when divided by 13 15 Zero
It remains same for everv number which satisfy the
given condition

Count the number by actual counting method.
The numbers are—¥8&3, 859, 87, 101, 103,

Solve the question by taking different value of x and .
Foroption (bx=2 and v=3
V=3 =90andx=2'=8

Using Fermat™s theorem

5% _5Mx5 _ 54ulxs

7 7 T 7

l§=5

Foundation

It 15 given that LOM = 390 = 539 » 27 » 5 and
HCF = 59

So numbers can be assumed as 39 and 394

We know that Product of two numbers = LCM x HCF
B0, 39a 3 30b = 390 x 30

Hence, af = 10 = Sels possible for o and b = (10,1)
and (5. 2).

From here the sets of value of o and & are

(1) 59 % 2and 59 % 5

(1) 3% x 2 x5 and 59
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O

0.

12

13

Let the first applicant is female. The remaining ap-
plicants = 5005 — | = 3004
For maxmnum female appheants. for every six appli-

cants, there should be a female,

Therefore number of females =1 + % =1+ 434

= #35

HCFof dand B=24=2x 3

And HCFof Cand D=36=2"x 3

Then HCF of 4. 8, € and [ = HCF of 24 and
Ja=2xi=12

253530 w60 63 = (3P R(3xTIHN{F=HK)
(PR (5x12)Ix(53x13)

=529 3xTx13

There are erght 55 and s1x 2s.

Number of zeroes = Number of sets of 2 and 5
= Minimum of (Number of 25 and number of 55) =06

Uit digit of 376847 x 364068 x D467 x 438376 =
unil digifof T X B Tx6=50x42=0x2=12=12

Umit digit of 11 + 21 + 3V + 41 +31 + 6!

=1 +24+6+244+1204+0......... =3

Note: We know that wnat digit of 51 or for all the
numbers greater than 3! 1s zero,

Factors of 1020 will divide 1020 properly
So factors of 1020 =2'x3x5x7
=2+ D+ +D{1+1)=24

Mumber of prime divisors or factors = 4
{namely 2, 3, 3 and 7)

Number of even factors =2 % 2 x 2 x2 =16
So required factors =16 -4 = 12

Prime factorization of (MY =(2*x 3 =2 3= TP

= IR Rkl

Mow for a multiple of 10, there should be at least one
5 and at least one 2 present in the number

S0 the number can be like = 2812 3¢ 3% = 3070 T
Hence. number of factors = 12 %7 x 3 x4 = 1008

[f a mumber has odd number of divisors then it means.
it 15 @ perfect square

N=2wdxaxBx_ . ... 100

Count the number of five’s m & which 13 12, S0 munmber
of Zeroes are 12

N=10x20x30 .. ... = 1000

There s one 5 m the multiple of 10

There are two 33 1n the multiple of 25

There are three 55 in the multiple of 123

Moy count the multiple of 35 m the expresswon, which
are 100+ 20 +4 =124

N=Txld=x2l ... . x777
Method 1:

In this expression every fifth term 15 a multiple of 5.

14

15.

16

17

18

19

20

21

Mow there are 111 terms in the expression.

111 , 111

——+——=121+4=126
25

Sonumber of 55 =
Method 2:
N=Fxldx2l % ., .. XTI =Fx1x({7T%2}x
(7 x 3) o B CEIT = TR
4 B " L #¥11D =711
Numbr:ruE'E:mr.'sin!llf=%+%=22+¢="ﬂ
If the stm of digits is divisible by 9 then the number
will alzo be divisible by 9.

Sosum of 1 to 33 =33XM _ 3651

MNow the remander, when 561 15 divided by 9 =3

Since there are 999 terms n the number, then 1t 15
divisible by 222

Because every term will be divisible by 222 so.all 999
terms will also be divisible by 222,

=T =0T =Fand =1

So the evele of 7 is 4 and 2717 is divasible by 4. So
unit digit is 1.

Nesd20=2"x3xix"

Odd factersin N=1,3, 5.7, 15, 21, 35, 103

Now der + 1 format — Remainder obtam when divided
by 4dis 1

S0 4n+ 1 format number = 1, 5,21, 103
N=245xT7

First number of sets of co-prime factors in 27 % 3° =
x+ D+ D+xy=16+9=25

Mow number of sets of co-prime factors m 2 % 57 %
TP=A¥x TP ={x+1(p+1)+xp
=26%3+50=128

We know that 2' =2, 22 =4, 23 =8, 2 = 16 and

=32
Socycleotf2is4
g ERY 1
N f e - ——
A T R

So remamnder 15 1 so unat digit=2'=2

Since all the numbers m the expression are odd. So
product of all odd mambers would also be odd,
Hence, number of zeros 1s zero.

Number of 35 in 36/ ={%]+[%l= T+1l=%

S0 zeros in (361" = 8 » 36/

See the divisibality rule of 7, 11 and 1 3. These types of
number will always divisible by 3.7, 11, 13 and 37,

It is piven that 2x — Sy =1
Smallest positive value of x 13 3 when v is 1
And next sets are: (8, 31, (13, 31and so on
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27

28

29

30

31

32

33

Mow it is clear that in every five consecutive numbers,

there is a value of x, which satisfy 2v — 5p =1

200—2
3

Thennumber of values of x=1+ =1+39=40
ForN=2*x5

The number of sets of factors co-prime to each other
=x+Dp++x=3+1G+11+3x3=35
But for co-prime set (1. 1) factors are not dishinet.
Therelore number of sets =25 =1 =24

D thus question by actoal caleulation and the number
is 143
Sosumofdigts=1+4+3=8

We know that 7'=7, 7" =9, 7 =3and 7' =1
So cvele of 7 is four
Mow divide 112" by 4
5 Rl O
4 4 4
Remainder oblain = 1
So umt digit=7'=7

We know that 5! Or greater than 3! will be divisible

by 3

S0, Remander when (1! + 2! + 3! .

ible by 3 eguals to when

(11420 31 + 41 15 divided by 5

Sa 1T+2t+30+41 33 3
5 5

Hence, remainder obtained = 3

1000 15 divis-

u-.l

Letx=3" y=5"and z =7
ThenA=xrx 3 xyxzx7T =630z
B=xxyxzxT =40z

C=xxy ¥ xz=525x0z

D=xx ¥ xyx¥xzx T =537881250:
So the order of A, B. C and D =DCAB

Smallest muomber 15 00003 and 1t will also divide all
the others number properly.
S0 HCF = 000003

Numbers divided by 3 but not by 9 = s L IS

5 Exg|
10-12=08%
It 15 given that AF + BA = perfect square
{104 + 8y + (108 + A) = perfect square
11¢4 + B) = perfect square
For being a perfect square, (4 + £ should he 11,
N=RO7324PG40)

For N divisible by 8, last three digits should be divis-
ible by &

But 640 1s divisible by 8 when ¢ equals 0 and 8

And for N divisible by 9. sum of digits should be
divisible by 9

Now if =0, then P should be 2.
And 1if & =#. then P should be 3.
Then P+ O =2and 11

i,

35,

R3]

3T

is

39

<k

41

42,

43

MNumber m A, divisible by any of the two munbers
=504+ 16+ 34=100

Numbers. divisible by X' =30 + 16 =66
IDnvisibality rule of 9 s that sum of all digits should be
divisible by %

E-S+145 40 LT
9 9
From here x should be 8
So the number 15 851580, which 1s also divisible by 4.

So

For minimmum number of classrooms maximum
number of students should be m a classroom.

This can be obtmned by caleulating the HCF of 60,
T2and 95 =12

It means, every classroom should contain 12 student

_60 72 06
Hence., number of classroom = 12 + B - 3 19

It is only asking about the LCM of 30 minutes.
4% minutes and 30 minutes.

S0 LCM = 90 minuies = | hour 30 munuies

Hence, earliest time for the Junch break = 9 am +
| hour 30 minutes = 10:30 am

This question is asking about the LCM of 3s. 6s, 7s
and 85

Then LCM of 35, 65, 75 and Bs = 840 sec = 14 minutes
Hence, the time, when they hit target together
= 1114 am

Cro through the ophions.

And the answer 15 oplion (v

Because, mumber of factors of 30{2 = 3= 3)=%
And number of factors of G0 (22 x 3 x 5)=12

This question 15 asking about a number which when
divided by 11, gives remaimder 2 and when divided
by 15, gives remainder 2 again.

Now find the number from actual caleulation and the
number 15 167

If last four digits of a number is divisible by 16, then
the number will also be divisible by 16

For n numbers, the operation should be repeated for
i(x— 1ytimes, therefore for 50 nuimbers, the operation
should be repeated for 50 — | = 49 times
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45

47

a8
49

50,

51

54.

I8

The mumber of 551 18! =—=3

Andm]Q!:lS—g:E

S0 number zeroes mn 18! 15 3 and in 19! 18 3.
Hence, number of zeroes in 18! + 19 = 3 zeroes,

Let the number is x

It 15 given that if we divide the sum of two numbers,
then the remainder 15 236

Hence, it means when we divide (437 + 298} by x, then
the remainder 15 236.

From here, the number x should be 499,

For being a perfect square, the last digit of the number
should be 1.4, 5.6 and 9,

And the digital sum of the number should be: 1. 4, 9
and 7,

M+ =N[N+1)

For N* + N be a perfect square, (N + 1) should be a
perfect square.

And we know that there are 11) perfect square till 100
But we cannottake N+ 1 =1 —= N=10

So there are ¥ numbers for which A2 (N + 1) will be
a perfecl square.

Go through the options

Anv number of format abeabe of aaaaaa will be divis-
ihle by 7, 11 and 13.

For minimum tiles, the sides of tiles should be the HCF
of 378 mand 4 8 m
HCF of 3.78 and 4.8 = 0.06 m
; Area of floor

Hence, number of tiles = —— ——
Area of tile

378 <48 .
= — = S

0.06 X0.06

Number should be like: (multiple o LCM o7, 11 and
21)+3

Then find the smallest five digit multiple of LCM of
7. 11 and 21 and add 3 to that number.

Answer should be HCF of (537 = x) (129 = x) and
(177 = x),

In other words, the largest mumber which gives the
same remainder when dividing 57, 129 and 177 1s
the answer,

Maoww go through the oplions. Answer 15 24 Lilres.

Let us first find the number which is divided by 3, 4
and 5 gives remainder 1. | and O respectively. It 1s
equal to 23

It 15 gaven the 10 eges are lefl now. [t means 25 = 10
= 15 eggs has been broken,

There 15 only one set of prime mumber which satisfy
the given condition
And the set of prime number is (2. 3)

57

Gl

Gl

62

Clearly the two quaniities are both integers, so we
check the prime faclorization of 2005 = 5% 401 .1t can
b seen that (4. B, C) = (4.0, 1) satisfies the relation,
Henee, option (#1) 15 the answer.

There are 17 factors of 3" which are 3% 3! 3%, 3%
o R

Product of factors =3« 3 P Fxedh . x.. .. x
3lﬁ-= 3I'||-|.rf-31 IIM=3|.JF|

: ; tl —1" =1
Remainder obtained when 0 £

13 13 13
Hence, remamder 15 =1 or 12,
SMIKRMEX B6SO _ 1%2X%3x......x 10
o4l 8e40 0 T Bodo Bhd
_ 1 362ER00
TR640 %640

This is divisible by 8640 as can be seen through the
actual caleculation. Hence. remainder = 0.

Methaod 1:

We find the number of numbers with a 4 and subtract
from 2005 Quiek counting tells us that there are
200 mumbers with a 4 m the hundreds place, 200 num-
bers with a 4 in the tens place, and 201 numbers with
a 4 i the umts place (counting 20041 There are 20
numbers with a4 in the hundreds and m the tens, and
20 for both the other two mitersections. The miersection
of all three sets is just 2. 5o we get:

2005 — (200 + 200 4+ 201 — 20 — 20— 204 2} = 1462,
Hence, option (b} 13 the answer,

Method 2:

Alternatively, consider thal counting without the
number 4 15 almost equivalent to counting m base 9.
only. mbase 9, the number 915 not counted. Since 415
skipped, the svimbaol 3 represents 4 miles of travel, and
we have traveled 2004 miles. By basic conversion
ILH.'IEK=F?’(2] + 05 =T2N2) + 1(5)=1458 4 5 = 1463,
1463 = 1 = 1462, Henee, option (b) 15 the answer,

These are exactly 18 numbers between 400 and 500
and 18 numbers between 500 and 600 where 8 occurs
only once. So total number = 18 + 18 =36

= 12345634321 = 12345654321 = 10°F
Sow = (111111 = 107" SBom=11.1111

Let the load of mule 15 x and load of horse 15
Now from the question

Ax=1=p+1

x=-2=yp+tl=—Ix=y=3 ok
Andx+1=py=1

Xx=p==2 on e (IL)

Now from equation (1) and (1) x = 3 and v =7 then
xty=12
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.

o7,

6o

70

7l

T2

T3

Kemainder obtained when 3x* — 3" + 312 + 2lx + 515
divided by x + 2 can be obtamed by puttmg x + 2 =0
i the original expressiwon,

Putting x = —2 in the given expression

3t —xt 4+ 3+ 2+ S =320 — (=2 + 31 (=2Y
+21{-2)+5=406

S0 option (d) 15 the answer

Let the numbers are: a, b, ¢ and &

It 15 given that @ = b x ¢ = 385

And boxeowd= 1001

Now divide equation {i1) by equation (1)

bxexd 1001 _ g4 _13

axhxe 385 @ §

Hence, largest number (d) = 13

Femaimder, when ﬂ = ]—6__1 (= 1
15 I5

Hence, remaimnder = |

Since 211 15 a prime number, So Pand O =(land 211}
or (211 and 1)
Hence, HCF =1

O 5
e

We know that in everv consecutive 100 numbers,
every digit comes 10 times at wiit’s place and 10 tumes
at ten’s place. Then from 11 — 100, & will appear for
19 times from 100 — 400, & will appear for 3 x 20 =
60 tunes

Henee, answer = 19 + 60 = 79 times

[nevery 100 consecutive natural numbers, every digil
will appear in 19 numbers (a total of 20 times). Now
solve the question.

A number lke aedaae 15 divisible by 7. 10 means %
written 84{6 » 14} times 13 divisible by 7.

Now divide the last four digits of the number by 7 and
linad the remainder

Hence. remamder obtaimed = % =4

Do it from actual counting,

T+TT+T77. . Al 100 terms) 7 i 77 i 777
8 B 8 R

....... {Hll 100 terms)

THSH1H1+ 0. 0l 100 terms)
8

Hence, remaimnder = 6.

7+5+98 _ 6

Total number of factors of any number = 1 + Prime
factors of that number + Composite factors of that
numbers

Now we will verify the number of prime factors one
by ome.

If number of prime facter = 1, then total number of
factors=1+14+15=17

74

75.

76

7

[f the mumber 15 like 2%, it wall have 17 factors. Hence,
using one prune factor, it 15 possible to make total 17
tactors (or etal number of composite factors = 15)
Let prime factors are twio,

Then number of total factor=15+2+1=18

This 15 possible Tor @ x b

When prime factors are three.

Then number of total factors = 19, which 15 not pos-
sible because 19 cannot be broken dovwn in three parts.
When prime [actors are four,

Total number of factors = 20, which s also not pos-
sible because 20 cannot be broken down in four parts.
Similarly, when prime factors are five, minimum
number of factors of a x b xcx d xe =32

Hence, maximum value of prime factors = 2.

No=20d4 = 22] w238 = 255 % X B =({1T7 %
1D x{1Tx 13 (17> 1= (1T = 15) x

(17 = 50

We are required to count the number of 53 in N =
Mumber of zeroes in V.

To count the number of 35, we can count it from
7=y {1722 (1T X 12 % (17 x 13 %
ST 1 T B ) i SE——— i b S
and then subtract the number of 35 in [{17 = 1) =
172 (1T 3 B (17 ¢ 110]

Number of 35 in [(17 % 1) % (17 2 2% ...
7= 12217 2 13)% s o (17 x 500 =12
HNumber of 55 m [(17 = 1} x (17 ®x2).............
(17x11]=2

Hence, number of 35 in (17 x 12} = (17 = 13} =
(17 = Ly = €17 = 15} ... (IT=x50)=12-2
=10.

123456.....125126 _ 123456......125000 + 126

5625 59x 37
_ 123456124125 X 10* 126
513 S 3

Mow number 12345 124123 is divisible by 9 be-
cause sum of digits is divasible by 9 and of 15 also divis-
ible by 37 because 107 is divisible by 3% and number
123436.....125 is divisible by 3.

Hence. the remainder = Remainder obtained when
136 _q56

3623
Number will be like: 34Ty + 43+ 1)+ 2 =8z + 53
When this number 15 divided by 84, remainder obtaned
=53

Altermativelv. go through the options.

1714 % 1715 = 1717 _ 10X 11?713

Eemainder, when i3 5

e

-

Henece, the remander 15 2,
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79

20

Following pattern can be observed;
(=121

(111¥ =12321

(11117 = 1234321

(1THITLI1D Y = 1234567898 7654321

For largest value of the product, difference between
(@ + b} and (¢ + ) should be as less as possible

Then for this condition, Leta =12, h=13,¢=13,d
=14

Solg+ M (c+d)=(12+15)(13+14)=2T % 27=T29

There is only one number of fonm abbb. and which is
3R = 1444

Moderate

Inease of dectmal sy stem, we oblan 10 by multplyvimg
5 and 2. and then to find the number of Zeroes, we
search the exponents of 3. In case of base 6, 10 will
be obtained by multiplving 3 and 2. So_ here we will
check for the exponents of 3 to know about the number
of zeroes. And obviously it 1s 3[12/3 + 12/9].

The remamder obtained when 2222%* + 3355 is
divided by 7 will be the same as the remainder when
399 4+ 422 45 divided by 7. Now find the individual
remamder and solve i,

If we look at the nombers 100 <N < [05, we see only
101 and 103 do not have their factors in N (because
these are primes). S0, obviously the new LCM will be
101 = 103 =N

105 =2%% 5

Mow all the factors of 107 which wall end 1n one zero
will be zero power of 2 and 1 —3 powers of 5 and vice
versa. This will be equal to 9.
L+24+34+44+54+64+T+84+94+10=55

3o, by replacing the signs we need to make 435 exi
This 15 possible only if we wiite in ths way:

1 2 +3%x4+5+6+Tx8+9+10=33+45
=100

The key 15 the fact that in this country only three svm-
bols are wsed to write numbers

S0, 6 =(20), = (bc),

So,bh=2. c=0and a=1

17 =(122), =abb

Let the number is AB

For Perfect square = 48 + B4 = (10 4 + B) +
(I0B+4)y=11(4+1B)

For being a pertect square 4 + 5 should be equal to 11
Thend + B =11 Now find the sets of values of 4 and B.

Remainder of |;uf-|-_?'.:‘3 divided by 7) = Remainder of
(32" davided by 7)

10

12,

13.

Now find eyelicity of remamnder of (,32* divided
by 7).

Femmmnder when ﬁl‘ divided bw 7=2

Femmmnder when ﬁl’ divided by 7=4

Remainder when 32* divided by 7 =2

So, the evelicity is 2, 4. 2. 4 and so on

For every even value of p, remamder = 4

So, answer 15 optien {d).

1001 =7=11x13

We know that any digal wntten & hmes conseculively
ilike 111111, 0r 222222, etc. ) will be divisible by 3, 7,
11, 13,37 So, this question is—what 15 the remainder
when TTTTT 15 divided by 1001, Find it out by actual
diviston method,

Method 1:

It 15 given that

atht+e=d+8 SRR )
atrb=+F+3 L (1)
ab +cd = 42 vivvens (1)
=+t d {iv)

Mow go through the options.

Digital sum of (199 = Digital sum of (1 + @)™
= Digital sum of (103" = Digital sum of (1 + 03"
= Digital sum of (1™ =1

Use the formula given in the concepls.

Method 1:
Note that ﬁ =0.09

= 0.03, and dividing by 9

g ; 1
id $ 3 gives
Dividing by 3 gives 5

gives % =0.01,
5={11,33, 99}

11 +33499=143
The answer must be at least 143, but cannot be 155,
Hence, option (d) 15 the answer.

Method 2:

Let us begin bv working with the condition 0. ab =
0. ababab. |

Letx = 0.ababab. . S0, |00y —x=ah. Or, x= ';—g

In order for this fraction x to be m the form %. 99

must be a multiple of ab. Hence, the possibiliies
of @b are 1, 3, 9, 11, 33, 99. Checlung each of
these,

Ve B Do B L oo T

30~ L g3y =0 g = =0 W35y
-3 1 .= 99 . )

=01, 99 = 3 =0.3, and 56 = 1. 5o the only values

of # that have distingt @ and 5 are 11, 33, and 99
So. 11+ 33 +99=(d) 143,
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14

16

17

L8

19

20

21

22

[igits which can create confusion = 1, 6, 8, 9
{0 cannot create confusion because passwords has to
be pwe-digit numbers).

We can take 7, 3, | as the digits, because 3* + 7 + |*
=37l

Total two digit numbers with distinet digit = 81 L E‘“_ ‘11:;;3‘::“1&]“ I‘;"'hl‘:_h system of writng, 24 +
Two digit numbers created by 1,6, 8, 9 =12 U O A
8o, total numbers left = &9 24, 108 =3%x4=237 x4
But 6% and 96 wont create confusion (16 fooks same Remainder obtained when 3% is divided by 108 is same
upside down), so total numbers = 71 as the number obtained when 3**is divided by 27 and 4.
There is only one set possible chm@nd:r ubtajm:d when 3‘:" :|s d@w:d:d by 3' =0
c Remainder obtained when 3" is divided by 4 = |
Wherep=3.p+2=5undp+4=7 ; :
I o i Mow we are required to find a number which when
In everv other set, one number will be divisible by 3, P ) £
: : divided by 27 gives 0 as the remainder and when
and hence. that number will not be a prime number. e T ;
divided bv 4 gives | as the remainder =81
See the solution of CAT "04 given at the end of this Hence. option (d) 1s the answer.
book. 25 2Pishaving 28 (7 x 4) divisors but 3P is not having a
For minimum number of students, who has/have total divisor which is divisible by 7. So, the first part
solved at least five questions, the case is: of the number P will be 2°.
Exactly one student has solved one question, Smmilarly. 3P is having 30 (3 = 10} divisors but 2P
Exactly one student has solved two questions, does not have a total divisor which iz divisible by 3.
Exactly one student has solved three guestions, So, 2nd part of the number I wall be 3%
Exactly six students have solved four questions, S0, P=2"x 3"
A ¢RASRY. aui KRN sl fvi quastions: 26, pgrcan be 370 or 371, So, it is not possible to ammive
N is having 37 zeroes at its end, so N = 150 (can be al o unigue gnswer.
arrived at by a guess) 4 : 5 S
Obviously, 150 < N <155 is the answer. <% I_“;;Yu“ smellerumberi 2 Thent the larger uuber
From the previous question, we have found that the So from the guestion, & +x = 504 £
range of N =150 <N =< 155 Here the only value of £ should be 2
Then odd values of N = 151, 153 and 133 Then fx +x =504 % 2. Hence, x = 144
There 1s no number having 30 zeroes at its end. g e L= 230
Because 124! has 28 zeroes al its end and 125! has | 28 Itis given that LCM of 12%, 16" and N =243
31 zeroes at 1ts end. Or 33 5 21 27 gnd N =272 5 30
There are 50 odd pumbers and 30 even numbers. From here, the value of N can be: 272 5 303
Every even number will be divisible by 4. And in odd Then total number of value = (72 +1)(24 + 1} = 1825
numbers half ul‘lthum having | as the remander and | 59 [t s piven that if @ = 0, then R = |
half of thenlrl having —1 as the remamder. Then overall ButR=0,500=1 . (i)
remainder i3 zero. It 13 also given that it S =10, then P = |
We cannot take 9 and 7 together because 9 + 7' = 1072 But for i =0, P =§, )
(four digit number) Sof=8=1 .. (i}
We cannot ¥ and 3 together, because 9° + 53* = 854 Then(F+0+R+5)=1+1+0+1=3
(382 SVEA IMALG) 30 Mayank DOB = 1948 and Siddharth DOB = 1898
We cannot take 9, 3 and 1 together because 9° + 37 + -
1757 3l Let us discuss the fate of any particular cell number
We cannol take 7 and 3 together, because 7° + 57 =468 as per the .'!Igﬂ-rftl‘un BIven:
{4 15 0 even number) Cell Number 45
Initially - Closed
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