“It always seems impossible unless it is DONE!”

ACADEMY

NUMBER SYSTEM

For example I, 3 1.2 , 2.6 , 7 etc.

Negative Numbers : Numbers which are to the left of zero are said to be negative numbers.

For example -1, -S , -7.2 , -2.5 , -9 etc.

Counting Nuwmbers: Counting numbers are those numbers which are well managed on the

number line with the difference of |. The smallest counting number on the number line is |.

Natural Numbers: Numbers |, 2, 3, 4, S, 6, 7, 8, 9, 10, ll..and so on are called natural

numbers. They are also called positive integers. Also we can say that the other name for

counting numbers is natural numbers. The lowest natural number is |.

Whole Numbers: Whole numbers are numbers without fractions, they take integral

values. Whole numbers are those numbers which start from 0 or we can say if 0 is included

in set of counting numbers (natural numbers) then we get set of whole numbers.Remember

whole numbers would always take non- negative integral values
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Rational numbers: Rational numbers are those, which can be written in the form of a ratio

of x/ y, where the denominator y is non-zero.

Irrational numbers: Numbers, which are non-terminating and non- recurring (non-repeating)

decimals are said to be irrational or we can say irrational numbers are those, which are not

rational, that is those numbers that cannot be written in the form of a ratio x/y. For

example = 1.414213..... , /3 =1.732050.....

Fractions: Fractions are those numbers, which are in the form of p/g where g is non-zero.

For example 4/S, S/6, 6/7 etc.

Real Numbers: Any number which can be plotted on the number line is a real number .The

number can be positive or negative in nature. For example it may be like as 3, 4, S, 6, -6, -

Prime numbers: The numbers, which have exactly two factors, | and the number itself, are

called prime numbers.There are 2S5 prime numbers between | and 100.

Composite number: The composite numbers are those numbers which can be written as the

product of prime numbers in a unigue way.

Example 4, 6, 3,...
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o | Numbers, which are terminating and non-recurring are rational numbers. Similarly numbers,

which are non-terminating and recurring are rational numbers.

o | Set of natural numbers is contained in set of integers which is contained in set of rational

numbers which is further contained in set of real numbers, which is further contained in set

of complex numbers.

o | Addition as well as product of two real numbers is a real number.

o | Two real numbers can be added or multiplied in either order i.e. Addition and multiplication

of real numbers is commutative.

o | Two real numbers cannot be subtracted or divided in either order i.e. Subtraction and Division

of real numbers is not commutative.

o | In set of real numbers we don’t define square root of negative numbers.

Properties of Zero

e |a x 0 =0 always for any real number a.

e | a +0 = a always for any real number a.
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o |a -0 =aalways and 0 — a = -a for any real number a.
_ «_» .
e | 0/a =0 when “a” is a non-zero real number
. . . ) . e
e |a/0 is not defined ie. we don’t define division by zero.

o | a’=| for any non-zero real number a.

e | 0° is not defined

Properties of Prime Numbers

o | Two numbers are co-prime if their HCF is |. For example 6.C.D. (2], 25)=] and hence 2|

and 2S are co- prime.

o | The Twin Primes are pair of primes of the form (p, p+2).

o | The term odd prime refers to any prime number greater than 2. For example: 3, 5,7,

o | | is neither prime nor composite number.

How to check whether a number is prime or not?

We need to follow the following steps to find out if any given number is a prime number -

Step I: Find square root of N, call it as K (Just find approximate values)

Step 2: Write down all the prime numbers less than K.

Step 3: Check divisibility of N with these prime numbers, which we have got in Step 2.

Step G: If N is not divisible by any of the prime numbers then N is prime.
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Step 3:Si 20) i + divisible | F ) . ) ) 200 i .

number.

E: ynmp[e:

I Divisibility Rules I

rules are derived from a concept of remainders.

The two basic rules for finding out whether the number is divisible or not by any particular

number:

I. | If the divisor is prime number, then we can directly check for it.

2.| If the divisor is a composite number then do factorization of divisor into factors, which are

co-prime and check the divisibility for each prime factor individually.
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DIVISIBILITY RULES: 2 TO 7

! 64 is divisible by 2
2 Last digit should be multiple of 2 or 5 :z nl:tm e by
number is in form of 2n. I Nummber ending with 02463
g | Numberisdiisible by 3 i the sum of al | 257156 is divisible as 2+5+7+1+5+6= 30

the digits of number is divisible by 3 and 30 is divisible by 3

124 is divisible by 4 as for 4 divisibility will
: Lasttwo digit for 2%=4. General form be check for 21T- last 2 digits Henct: 24
} | for 2 48 16 is tofind the same last - BILS:

. in 124 are divisible by 4. Similarly 156
number of digit as the power of 2.
: : P 2048 are divisible by 4

i 1245685 is divisible by 5 because 5is the
5 The last digit ending with 0 or 5 last digit. Similarly 120 29650 12465 all
are divisible by 5

] Now for any number which have prime 4092 l-% -dl".I'I'SI'b|E by 6 a5 by checking the
divisibility rule for 6=2 X 3.

- factors so check the divisibility for all

i 6 the prime factors it has. For example 6 405815 _dmijlhl?_b_"r both 2.&3. Whereas
have 2 prime factors e, 2 &3 156 which is divisible by 2 but not 3

: o hence it is not divisible by 6

i e _ ]

B Check 1: Subtract 2 times the last digit 1953 1s dl‘uI'_IS_Ib_|E. Double 2 & 6, 55-6
from the rest of the number 49 hence divisible by 7

- 7 2:2147747 are divisible? =yes

Check 2 : Make alternative sum of

i blocks of three from right to left Alternative blocks 747 - 147+ 2= 602 and

602 are divisible by 7.
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 DIVISIBILITY RULES: 8 TO 12

For a number in form of 2" count the
i 8 last n digits. So for 8 it will 2° that 178512 js divisible? Yes because last 3
B means last 3 digits should be divisible | digits that is 512 is divisible by 8
by 8 or should be 000
B 16291827 will sum as=
Any number is divisible by 9 if the sum RN
9 s et 1+6+2+9+1+8+2+7=36 which is divisible by
= of digits of number is divisible by 9 9
i 10 Any number ending with last digit as 15210 has last digit as 0 hence divisible by
N ZERO 0is divisible by 10 10
i ;:ﬁcs'i’;cekb‘:hlelﬂ;e:n?: f':)':zbti';'s 153248799 = 1-5+3-2+4-8+7-9+9 = 0 hence
i 11 alternating sum of the digits such that num7ber 2 dt"s'ble Gl s y
+-+-+-=final sum should be either zero 215 _84624 -2l L apdin
i or divisible by 11 disible b2
= For 158496 check
NS AN A2 S Rk ke Divisibility of 3 = sum of digits should
B P divisible by 3 = hence 1+5+8+4+9+6= 33
B divisibility of 12. The number should I
12 satisfy both the condition it should be w.h ',c!] I,S_dlv's'ble by -
i divisible by 3 and also it should be Diviiulity ?f_4 ,= nimber Iast. tw<.) dlgflts
divisible by 4 should be divisible by 4 = which in this case
B is 96 hence itis divisible by 4
Hence the number is divisible by 12

DIVISIBILITY RULES: SPECIAL NUMBERS

16 is nothing but = 24 20000 is divisible by 16 because last4
B Hence divisibility check for 16is to digits are 0000
16 check whether the number last 4 digits | Similarly 19680 is also divisible by 16 as
= are either divisible by 16 or 0000 last 4 digits are divisible by 16
27 is cube of 3 but a number is 828279 sum of block of 3 will be =
B 27 divisible by 27 only if the sum of block | 828+279= 1107 which is divisible by 27
of 3 from right to leftis divisible by 27 | hence the number is also divisible by 27
A number is divisible by 50 if the last For example 100, 1050 both are divisible
B 50 two digits of number is either 00 or 50 | by 50
B To check the number is divisible by 99
< 21285:
1: Check whether the number is AR s
s g Divisible by 9 because sum of digits is 18
| divisible by 11 & 9 individually el 8
99 R Divisible by 11 as 2-1+2-8+5 =0
2. Sum all the digits of number by H ber is divisible by 99
= making block starting from right to left it
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Example 2:
heck divisibility of 225 by 2, 3, 4, S, 6, 9 and 10

Solution:

225 is divisible bu 3 since ) f the disits is 9 and 9 i< divisible by 3
225 is not divisible by 4 since 25 is not divisible by 4.

225 is divisible by S since the last digit is S.

225 is not divisible by 6 since it is not divisible by 2.

225 is divisible by 9 since the sum of the digits is 9.

225 is not divisible by 10 since the last digit is not 0.
225 is divisible by 3, S, 9.

Example 3:
Checl divisibility of 400 by 2, 3, 4, S, 6, 8, 9 and 0.

Solution:

400 is divisible by 2 since the last digit is 0.

400 is not divisible by 3 since the sum of the digits is 4 and 4 is not divisible by 3.
400 is divisible by 4 since 00 is divisible by 4.
400 is divisible by S since the last digit is 0.

400 is not divisible by 6 since it is not divisible by 3.
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400 is divisible by 2,4,5,8 and 0.

Tricks for Divisibility

a" — b is always divisible by a-b

85-S° is divisible by 8-5= 3

Remember it by:
a*~ b2 is divisible by a-b

a’*~ b? is also divisible by a-b

a" - b is divisible by a+b when n is even

7" — S js divisible by 7-S= 2

Remember it by:

a®> — b’ is not divisible by a+b

a’> = b? is divisible by a+b

a’ = b* is also divisible by a+b

a" + b’ is divisible by a+b when » is odd

7" + S js divisible by 7+5= 12

Remember it by:

a® + b? is divisible by a+b
a’> + b’is NOT divisible by a+b
a? + b% is NOT divisible by a+b
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a" + b'+c"is divisible by a+b+c when n is odd.
3 3 3: = . . . =
Exan . 23 23,
a. 99
b. 1S
c. 99 & 1S

d. none of these

Exa <2923 _ 723 |

a. 49
b. 1S
c. 49 &£ 1S

d. none of these

Example 3: 32?32 — 17?32 is definitely divisible by....
a. 499

b. 1S

c. 49 & 15

d. none of these.

Example 4: 3° + $°+ 75is definitely divisible by....
a. 8

b. 7

c. 1S

d. all of these.
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i Least Common Multiple (LCM)

F)mmp[e : Find the L.CM. of 249. 18 and 36?

Example 2: Find the L.CM. of 60, 16 and 48?

Factorial

A factorial is a non-negative number which is equal to the multiplication of numbers that

are less than that number and the number itself. It is denoted by (!)

Let’s take an example to understand this

What will be the value of §!

So in the above definition we discussed that the multiplication of the numbers which all are

less than that number and the number itself. Hence number less than S are 1,2,.3,4 and S is

number itself so

Sl=8Sx4gx3x2x]=120

Always remember we define the value of 0! =|
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Value of 6! = 6 x S x 4 x 3x2 x| =720
x3x2x] =24

Value of 4!

\

Value of 3! = 3 x2x 1= 6

We can also write n! = n x (n = 1)!

Type I: Highest ¢ p (o is a pri ver) which divides the al

Example: What is the highest power of 3 that divides 13! ?

Solution:

13/ =13 x 12 x 1 x10x9x 8x7x6xSx4q§x3x2xl

further till the quotient cannot be divided further

Again we divide G by 3 we get quotient as | and again remainder is | Now we stop at this

stage because guotient | cannot be divided by 4.

Now add all the quotients
G+ =S§.

So the maximum power of 3 is S, which can divide the 13! .

Example: What is the highest power of 7 that exactly divides 49!

Solution: To find the highest power of 7 that exactly divides 49! . We need to know the

number of 7’s in the 49!

So when we divide 49 with 7, the quotient will be 7 and there is no remainder, since the

guotient can further divided by 7 we will divide 7 with 7 with quotient | and remainder 0 .

Now add all guotients and get the answer as 8

So the highest power which will divide the 49! will be 8.
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Tupe: Hiohest b which divides the ol wh < mot a pri !

F)mmp[e |
What will be the maximum power of 6 that divides the 9!
. ord find . f g I fi y ! £ 9 and 3

Fynmple 2

- ; ; 2

How to find the Unit Digit of a number |

The cyclicity chart of 2 is:
21=2

22 =4

2> =8

2°=16

25=32

You would see that as 2 is multiplied every-time with its own self, the last digit changes.

On the 4% multiplication, 2° has the same unit digit as 2'. This shows us the cyclicity of 2

is 4, that is after every fourth multiplication, the unit digit will be two.

Cyclicity table:

The cyclicity table for numbers is given as below:
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Number Cyclicity

1 1
2 4
3 4
4 2
5 1
6 1
¥ 4
8 4
9 2
10 1

cyclicity
J J

We know the cyclicity of 4 is 2

Have a look:

4 =4

G4 =256

From above it is clear that the cyclicity of 4 is 2. Now with the cyclicity number i.e. with

2 divide the given power i.e. 993 by 2 what will be the remainder the remainder will be | so

the answer when 4 raised to the power one is 4. So the unit digit in this case is 4.

Note : If the remainder becomes 2ero in any case then the unit digit will be the last digit

of qcyclicity number

where a is the given number and cyclicity number is shown in above figure.
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The digit in the unit place of the number 7** X 3% is

A

7
B. 2
C. 6
D. 4

Solution

74 = 24901
! !) !¢ ‘! qu! ; ! !! . ! . 3

205 . .
3 =3

32 =9

3¥=27

34=3l

3= 243

Let’s divide 1S8 by 4, the remainder is 2. Hence the last digit will be 4.

Therefore, unit’s digit of (7%5 X 3"%) is unit’s digit of product of digit at unit’s place of

7?5 and 3% = 3 " 9 = 27. Hence option | is the answer.
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