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� hegvejeJe=efòe kesâ meeLe Jeeues oMeceueJe keâes heefjcesÙe mebKÙee keâs ™he ceW 
JÙeòeâ keâj mekeâles nQ~ (Decimals with repetition can be

expressed as rational numbers).

DeYeepÙe Ùee ™Ì[ mebKÙeeDeeW keâer henÛeeve 
(The test of prime number) 

� ceevee 'a' keâesF& oer ieÙeer mebKÙee nw leLee 'n' Jen Úesšer mes Úesšer
Øeeke=âeflekeâ mebKÙee nw, (Let a is any give number and n is

the smallest natural number).

peneB (where), n
2
 ≥ a

Deye oer ieÙeer mebKÙee keâes 'n' leLee Fmemes Úesšer ØelÙeskeâ DeYeepÙe
mebKÙee mes efJeYeòeâ keâjkesâ osKes~ Ùeefo FveceW mes efkeâmeer Yeer mebKÙee mes
'a' hetCe&le: efJeYeòeâ veneR neslee nw leye 'a' Skeâ DeYeepÙe mebKÙee
nesieer, DevÙeLee veneR~
Now divide the given number by 'n' and smaller than
each prime number. If 'a' is not completely divisible
by any of these numbers, then 'a' will be a prime
number otherwise not.

Ex. 241 keâe hejer#eCe (Test of 241)–

241 ⇒ 16
2
 ≥ 241

16 mes Úesšer DeYeepÙe mebKÙeeSB (Prime number less than 16)

= 2, 3, 5, 7, 11, 13 

∵ 241, 16 mes Úesšer efkeâmeer Yeer DeYeepÙe mebKÙee mes efJeYeòeâ veneR nw~ 
(241 is not divisible by any prime number less than 16) 

∴ 241 DeYeepÙe mebKÙee nw~
(241 is a prime number).

Ex. 437 keâe hejer#eCe (Test of 437)–

437 ⇒ 21
2
 ≥ 437

21 mes Úesšer DeYeepÙe mebKÙeeSB (Prime number less than 21)

= 2, 3, 5, 7, 11, 13, 17, 19,  

∵ 437, 19 mes hetCe&le: efJeYeepÙe nw~ (437 is completly

divisible by 19) 

∴ 437 Skeâ YeepÙe mebKÙee nw~
(437 is a composite number).

DeYeepÙe mebKÙeeDeeW keâer mebKÙee 
(Number of prime numbers) 

1-10 kesâ yeerÛe DeYeepÙe mebKÙee
(Prime numbers between 1-10) 

4 

1-50 kesâ yeerÛe DeYeepÙe mebKÙee
(Prime numbers between 1-50)

15 

1-100 kesâ yeerÛe DeYeepÙe mebKÙee
(Prime numbers between 1-100) 

25 

1-200 kesâ yeerÛe DeYeepÙe mebKÙee
(Prime numbers between 1-200) 

46 

1-1000 kesâ yeerÛe DeYeepÙe mebKÙee
(Prime numbers between 1-1000) 

168 

� ØeLece DeYeepÙe mebKÙee (First prime number) = 2

� ØelÙeskeâ DeYeepÙe mebKÙee keâes (6k ± 1) kesâ ™he ceW efueKee pee 
mekeâlee nw~ uesefkeâve ØelÙeskeâ (6k ± 1) DeeJeMÙekeâ ™he mes DeYeepÙe 
mebKÙee veneR nes mekeâleer nw~ 
Each prime number can be written as (6k ± 1) form.

But every (6k ± 1) from may not be necessarily

prime number.  
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efJeYeeefpelee kesâ efveÙece (Divisibility Rules)

2, 4, 8  leLee 16 keâer efJeYeeefpelee
(Divisibility of 2, 4, 8 and 16) 

� 2 keâer efJeYeeefpelee (Divisibility of 2)–: Ùeefo efkeâmeer mebKÙee
keâe FkeâeF& (Debeflece) keâe Debkeâ Ùee lees '0' nes Ùee 2 mes efJeYeepÙe nes
lees Jen mebKÙee 2 mes efJeYeepÙe nesieer~
If the digit at unit place of a number is either '0' or

divisible by 2, then the number is divisible by 2.

Ex. 8570, 7242, 9376

� 4 keâer efJeYeeefpelee (Divisibility of 4)–: Ùeefo efkeâmeer mebKÙee
kesâ Deefvlece oes Debkeâ (FkeâeF&, oneF&) Ùee lees '00' nes Ùee 4 mes
efJeYeepÙe nes lees Jen mebKÙee 4 mes efJeYeepÙe nesieer~
If the last two digits (ten's place, units place) of a

number is either '00' or divisible by 4, then the

number is divisible by 4.

Ex. 8700, 6924, 6376

� 8 keâer efJeYeeefpelee (Divisibility of 8)–: Ùeefo efkeâmeer mebKÙee
kesâ Deefvlece leerve Debkeâ (FkeâeF&, oneF&, mewkeâÌ[e), Ùee lees '000' Ùee
8 mes efJeYeepÙe nes, lees mebKÙee 8 mes efJeYeepÙe nesieer~
If the last three digits (Hundred's place, ten's place,

units place) of a number is either '000' or divisible

by 8, then the number is divisible by 8.

Ex. 63000, 9248, 7464

� 16 keâer efJeYeeefpelee (Divisibility of 16)–: Ùeefo efkeâmeer
mebKÙee kesâ Deefvlece Ûeej Debkeâ (FkeâeF&, oneF&, mewkeâÌ[e, npeej), Ùee
lees '0000' Ùee 16 mes efJeYeepÙe nes, lees mebKÙee 16 mes efJeYeepÙe
nesieer~
If the last three digits (Thousand's place, hundred's

place, ten's place, units place) of a number is either

'0000' or divisible by 16, then the number is

divisible by 16.

Ex. 630000, 948464

3 leLee 9 keâer efJeYeeefpelee (Divisibility of 3 and 9)

� 3 keâer efJeYeeefpelee (Divisibility of 3) –: Ùeefo efkeâmeer mebKÙee
kesâ DebkeâeW keâe Ùeesie 3 mes efJeYeepÙe nw lees Jen mebKÙee 3 mes efJeYeepÙe
nesieer~
If the sum of its all digits of a number is divisible by

3, then the number is divisible by 3.

Ex. 78141

⇒  
7 + 8 +1+ 4 +1 21

= = 7
3 3

(efJeYeepÙe/divisible)

Dele: mebKÙee 78141, 3 mes efJeYeepÙe nesieer~ (Hence, the

number 78141 will be divisible by 3)

Ex.  246753

⇒ 
2 + 4 + 6 + 7 + 5 + 3 27

= = 9
3 3

(efJeYeepÙe/divisible)

Dele: mebKÙee 246753, 3 mes efJeYeepÙe nesieer~ (Hence, the

number 246753 will be divisible by 3)

  � 9 keâer efJeYeeefpelee –: Ùeefo efkeâmeer mebKÙee kesâ DebkeâeW keâe Ùeesie 9

mes efJeYeepÙe nw lees Jen mebKÙee 9 mes efJeYeepÙe nesieer~
If the sum of its all digits of a number is divsible by

9, then the number is divisible by 9)

Ex.  764352 

⇒  
7 + 6 + 4 + 3 + 5 + 2 27

= 3
9 9

 (efJeYeepÙe/divisible)

Dele: mebKÙee 764352, 9 mes efJeYeepÙe nesieer~ (Hence, the

number 764352 will be divisible by 9)

Ex. 432432 

⇒
4 3 2 4 3 2 18

2
9 9

+ + + + +
= = (efJeYeepÙe/divisible)

 Dele: mebKÙee 432432, 9 mes efJeYeepÙe nesieer~ (Hence, the

number 432432 will be divisible by 9) 

� 3 Deewj 9 keâer efJeYeeefpelee ceW, Ùeesie kesâ mLeeve hej ‘DebkeâerÙe Ùeesie’ 
(Digital sum) keâe ØeÙeesie keâj mekeâles nQ~ 
In divisibility of 3 and 9, we can use 'digital sum' in 

place of sum. 

DebkeâerÙe Ùeesie (Digital sum)– Ùen kesâJeue Mes<eheâue keâer efmLeefle 
nw peye Fmes 9 mes efJeYeeefpele efkeâÙee peelee nw~ DeLee&led DebkeâeW keâe 
Ùeesie 9 nesvee ÛeeefnS~ 9 mes DeefOekeâ nesves hej Debkeâes keâes Deeheme ceW 
peesÌ[ osles nQ~ 
It is just a position of remainder when it is divided 

by 9. That is, the sum of the digits should be 9. If it 

is more than 9 then add the digits together. 

Ex. 
Digitalsum

10 1 0 1→ + =

Digitalsum
11 1 1 2→ + =

Digitalsum
84 8 4 12 1 2 3→ + =   

Digitalsum
786 7 8 6 21 2 1 3→ + + =   

� Gve meYeer DebkeâeW keâes keâeš oW efpevekeâe Ùeesie 9 nw~ (Cut all

digits whose sum is 9)  
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� Skeâ hetCe& Jeie& mebKÙee keâe ef[efpešue Ùeesie 0 Ùee 9, 1, 4, 7 nw~ 
(Digital sum of a perfect square number 0 or 9, 1, 4, 

7) 

� DebMe mebKÙee ceW ef[efpešue Ùeesie keâer ieCevee keâjves kesâ efueS ncesMee 
nj ceW ef[efpešue Ùeesie 1 yeveeSb~ 
To calculate digital sum in fraction number, then 

always make digital sum 1 in denominator. 

nj 
(Demominator) 

iegCekeâ 
(Multiply) 

DebkeâerÙe Ùeesie 
(Digital sum) 

4 4 × 7 = 28 1 

7 7 × 4 = 28 1 

5 5 × 2 = 10 1 

2 2 × 5 = 10 1 

8 8 × 8 = 64 1 

Note– Ùeefo efkeâmeer mebKÙee keâe nj 3, 6 Ùee 9 nw, lees DebkeâerÙe Ùeesie 
kesâ efueS 1 veneR yevee mekeâles nQ~ (If the denominator of a

number is 3, 6 or 9 then 1 can not be made for the 

digital sum). 

5, 10, 25 Deewj 100 keâer efJeYeeefpelee  
(Divisibility of 5, 10, 25 and 100) 

� 5 keâer efJeYeeefpelee (Divisibility of 5) –: Ùeefo efkeâmeer mebKÙee
keâe FkeâeF& keâe Debkeâ 0 Ùee 5 nw lees Jen mebKÙee 5 mes efJeYeepÙe
nesieer~
If the digit at unit place of a number is either 0 or 5

then the number is divisible by 5.

Ex.  24520, 28735

� 10 keâer efJeYeeefpelee (Divisibility of 10) –: Ùeefo efkeâmeer
mebKÙee keâe FkeâeF& keâe Debkeâ MetvÙe nw lees Jen mebKÙee 10 mes
efJeYeepÙe nesieer~
If the digit at unit place of a number is 0 then the

number is divisible by 10.

Ex. 570120, 4567890

� 25 keâer efJeYeeefpelee (Divisibility of 25) –: Ùeefo efkeâmeer
mebKÙee kesâ Debeflece oes Debkeâ (oneF&, FkeâeF&) 25, 50, 75 Ùee 00

nes lees Jen mebKÙee 25 mes efJeYeepÙe nesieer~
If the last two digits (ten's, unit's place) of a number

either 25, 50, 75 or 00, then the number is divisible

by 25.

Ex. 8725, 68750, 931275, 8600

� 100 keâer efJeYeeefpelee (Divisibility of 100) –: Ùeefo efkeâmeer
mebKÙee kesâ Debeflece oes Debkeâ (oneF&, FkeâeF&) 00 nes lees Jen mebKÙee
100 mes efJeYeepÙe nesieer~
If the last two digits (ten's, unit's place) of a number

00, then the number is divisible by 100.

Ex. 689200

� 7 keâer efJeYeeefpelee (Divisibility of 7) –: efkeâmeer mebKÙee kesâ
FkeâeF& kesâ Debkeâ keâes ÚesÌ[keâj Mes<e yeÛeer, mebKÙee mes FkeâeF& kesâ Debkeâ 
kesâ ogieves keâes Ieševes hej Øeehle mebKÙee Ùeefo 7 mes efJeYeepÙe nw lees 
Jen mebKÙee 7 mes efJeYeepÙe nesieer~ yeÌ[er mebKÙeeDeeW kesâ efueS Ùen 
ef›eâÙee yeej-yeej oesnjeles nw~  

If the number obtained by subtracting twice the unit 
digit from the remaining number excluding the unit 
digit, is divisible by 7, then that number will be 
divisible by 7. Repeat this process again and again 
for larger numbers. 

Ex.  343

Dele: 343, 7 mes efJeYeepÙe nw~ 
(Hence, 343 is divisible by 7) 

Ex.  383838 

Dele: 383838, 7 mes efJeYeepÙe nw~ 
(Hence, 383838 is divisible by 7) 

� 11 keâer efJeYeeefpelee (Divisibility of 11)–: Ùeefo efkeâmeer
mebKÙee kesâ mecemLeeveeW kesâ DebkeâeW Ùeesie, efJe<ece mLeeveeW kesâ DebkeâeW keâe
Ùeesie, keâe Deblej Ùee lees MetvÙe nes Ùee 11 keâe iegCepe nes, lees Jen
mebKÙee 11 mes efJeYeepÙe nesieer~
If the difference of the sum of the digits in even
position and the sum of the digits in odd position is
zero or multiple of 11.

Ex. 352143

mecemLeeveeW keâe Ùeesie (Sum of even position) = 4 + 2 + 3 = 9

efJe<ece mLeeveeW keâe Ùeesie (Sum of odd position) = 3 + 1 + 5 = 9

9 – 9 = 0⇒

Dele: mebKÙee 352143, 11 mes hetCe&le: efJeYeòeâ nesieer~ 
(Hence, the number 352143  is divisible by 11) 

Ex.  71940

mecemLeeveeW keâe Ùeesie (Sum of even position) = 4 + 1 = 5

efJe<ece mLeeveeW keâe Ùeesie (Sum of odd position) = 0 + 9 + 7 = 16

⇒ 
5 –16

= 1
11

 (hetCe& mebKÙee) 

Dele: mebKÙee 71940, 11 mes hetCe&le: efJeYeòeâ nesieer~ 
(Hence, the number 71940 is divisible by 11) 

7, 11 Deewj 13 keâer efJeYeeefpelee (Divisibility of 7, 11, 13)

� efkeâmeer mebKÙee kesâ oeefnves lejheâ mes 3-3 DebkeâeW kesâ peesÌ[s yeveeÙes~
mecemLeeveeW kesâ ÙegiceeW keâe Ùeesie leLee efJe<ece mLeeveeW kesâ ÙegiceeW keâe 
Ùeesie keâe Deblej efvekeâeueW– 
Make pairs of three digits from the right side of a 
numbers. Find the difference between sum of pairs 
at even places and sum of pairs at odd places–  
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� Ùeefo Deblej 0 DeeÙesiee lees mebKÙee 7, 11 Deewj 13 mes efJeYeepÙe 
nesieer~ 
If the difference is 0, then the number will be 

divisible by 7, 11 and 13. 

� Ùeefo Deblej 7, 11 Deewj 13 ceW mes efpeme-efpeme mes efJeYeepÙe nesieer 
leye mebKÙee Yeer Gmeer mes efJeYeepÙe nesieer~ 
If the difference is divisible by any of 7, 11 and 13, 

then the number will also be divisible by that.  

Ex. 786786 

786 786 = |786 – 786| ⇒ 0

Dele: mebKÙee 7, 11 Deewj 13 mes efJeYeepÙe nesieer~ 
Hence, the number is divisible by 7, 11 and 13. 

Ex. 1001 

001 001 = |001 – 001| ⇒ 0

Dele: mebKÙee 7, 11 Deewj 13 mes efJeYeepÙe nesieer~ 
Hence, the number is divisible by 7, 11 and 13. 

Ex. 786730 

786 730 = |786 – 730|  

⇒ 56 (7 mes efJeYeepÙe/Divisible by 7)

Dele: mebKÙee 7 mes efJeYeepÙe nesieer~ 
Hence, the number is divisible by 7 

Ex. 5786 

005 786 = |005 – 786|  

⇒ 781 (11 mes efJeYeepÙe/Divisible by 11)

Dele: mebKÙee 11 mes efJeYeepÙe nesieer~ 
Hence, the number is divisible by 11 

Ex. 91689 

091 689 = |091 – 689|  

⇒ 598 (13 mes efJeYeepÙe/Divisible by 13)

Dele: mebKÙee 13 mes efJeYeepÙe nesieer~ 
Hence, the number is divisible by 13 

Ex. 786709 

786 709 = |786 – 709|  

⇒ 77 (7 Deewj 11 mes efJeYeepÙe/Divisible by 7 and 11)

Dele: mebKÙee 7 Deewj 13 mes efJeYeepÙe nesieer~ 
Hence, the number is divisible by 7 and 13. 

� peye keâesF& mebKÙee efkeâmeer DevÙe mebKÙee mes efJeYeepÙe nw, lees Jen Gme
(DevÙe) mebKÙee kesâ iegCeveKeC[ mes Yeer efJeYeepÙe nesieer~
When a number is divisible by another number, It is

also divisible by the factor of the number.

Ex. 48, 12 mes efJeYeepÙe nw~ (48 is divisible by 12)

leye 12 kesâ iegCeveKeC[ (1, 2, 3, 4, 6, 12) mes Yeer 48 efJeYeepÙe
nesiee~ (Then, 48 is also divisible by factor (1, 2, 3, 4, 

6, 12) of 12). 

� peye keâesF& mebKÙee oes Ùee oes mes DeefOekeâ menDeYeepÙe mebKÙeeDeeW mes
efJeYeepÙe nes lees Jen mebKÙee Gvekesâ iegCeveheâue mes Yeer efJeYeepÙe
nesieer~
When a number is divisible by two or more co-

prime numbers, It is also divisible by their products.

Ex. 12, 2 leLee 3 mes efJeYeepÙe nw~ (12 is divisible by 2 and

3) 

∵ (2, 3) → menDeYeepÙe mebKÙeeSb nQ~ (Co-prime number)

∴ 12, (2 × 3) mes Yeer efJeYeepÙe nesiee~ (12 is divisilbe by (2

× 3). 

� peye keâesF& mebKÙee, oer ieÙeer efkeâvneR oes mebKÙeeDeeW keâe iegCeveKeC[
nes, lees Jen mebKÙee Gve oes mebKÙeeDeeW kesâ Ùeesie Deewj Deblej keâe Yeer
iegCeveKeC[ nesieer~
When a number is a factor of two given number It is

also a factor of their sum and difference.

Ex. ∵ 6, 30 keâe iegCeveKeC[ nw~ (6 is factor of 30)

leLee 6, 18 keâe iegCeveKeC[ nw~ (and 6 is factor of 18)

leye 6, {(30 + 18) = 48} Deewj {(30 – 18) = 12} keâe
iegCeveKeC[ nesiee~
Then, 6 is factor of {(30 + 18) = 48} and {(30 – 18)

= 12}

� peye keâesF& mebKÙee, efkeâmeer DevÙe mebKÙee keâe iegCeveKeC[ nw, lees Jen
mebKÙee, Gme (DevÙe) mebKÙee kesâ iegCepe keâe Yeer iegCeveKeC[ nesieer~
When a number is a factor of another number, It is

also a factor of any multiple of that number.

Ex. ∵ 4, 12 keâe iegCeveKeC[ nw~ (4 is factor of 12)

leye 4, 12 kesâ iegCepe (12, 24, 36, ........) keâe Yeer iegCeveKeC[
nesiee~
Then, 4 is also factor of multiple (12, 24, 36, ........) 

of  12.

� Ùeefo keâesF& mebKÙee Skeâ Debkeâ keâer 6 yeej hegvejeJe=efòe mes yeveer nw~ lees 
Jen 3, 7, 11, 13, 37 mes efJeYeepÙe nesieer~ 
If a number is formed by repeating a digit six times, 

it will be divisible by 3, 7, 11, 13, 37. 

Ex. (111111), (222222), (333333) 

� Ùeefo keâesF& mebKÙee oes DebkeâeW keâer leerve yeej hegvejeJe=efòe mes yeveer nw lees 
Jen 3, 7, 13, 37 mes efJeYeepÙe nesieer~ 
If a number is formed by repeating 2 digit 3 times, it 

will be divisible by 3, 7, 13, 37.  

Ex.  383838, 171717, 595959 

� Ùeefo efkeâmeer mebKÙee ceW 3, 6, 9 Ùee 12 (3 kesâ iegCepe) ceW yeej 
meceeve DebkeâeW keâer hegvejeJe=efòe nesleer nw lees Jen mebKÙee 3 leLee 37 mes 
efJeYeepÙe nesieer~ 
If a number repeats the same digit 3, 6, 9, 12 

(multiple of 3), then that number will be divisible by 

3 and 37. 

Ex. (111), (222222), (333333333), (444444444444) 

mLeeveerÙeceeve leLee peeleerÙeceeve 
(Place value and face value ) 

mLeeveerÙeceeve (Place value)–: efkeâmeer oer ieÙeer mebKÙee ceW efkeâmeer 
Debkeâ keâe  mLeeveerÙeceeve Gmekesâ mLeeve keâe JeCe&ve keâjlee nw~ 
The place value of a digit describes its place in a given 

number. 

Ex. mebKÙee 7345724 ceW 7 keâe mLeeveerÙeceeve nw– 
Place value of 7 in number 7345724–  
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Ex. 

Ex.  ‘iÙeejn npeej iÙeejn meew iÙeejn’ keâes DebkeâeW ceW efueKees– 
Write 'Eleven thousand eleven hundred eleven' in 

digits– 

11000

1100

+ 11

12111

peeleerÙeceeve (Face value)–: efkeâmeer mebKÙee ceW efkeâmeer Debkeâ keâe 
peeleerÙe ceeve Gmekeâe Dehevee ceeve nw~ Fmekeâe ceeve mLeeve hej efveYe&j veneR 
keâjlee nw~ 
Face value is the value of the digit itself in a number. It 

does not depend upon its position in the number. 

Ex.  mebKÙee 7345724 ceW 7 keâe peeleerÙeceeve nw– 
Face value of 7 in number 7345724– 

Ex. 

� MetvÙe keâe mLeeveerÙeceeve kesâ meeLe-meeLe peeleerÙe ceeve Yeer MetvÙe neslee 

nw~ (The face value as well as place value of zero is

always zero). 

oMeceueJe mebKÙee keâe mLeeveerÙe ceeve 

(Place value of a decimal number) 

mebKÙeeDeeW ceW Yeeie mebef›eâÙeeSB 
(Division operation in numbers) 

Ex.  Jen mebKÙee %eele keâjes efpemes 15 mes Yeeie osves hej Yeeieheâue 14 
Deewj Mes<eheâue 13 Øeehle nes? 
Find the number in which dividing by 15 gives 

quotient 14 and remainder 13? 

Solve– D = dq + r 

D = 15 × 14 + 13 

D = 223  

Ex.  efkeâmeer mebKÙee keâes peye 11 leLee 5 mes Gòejeslej Yeeie efoÙee peelee 
nw, lees Mes<eheâue ›eâceMe: 2 leLee 3 yeÛelee nw, Gmeer mebKÙee keâes 
55 mes Yeeie osves hej Mes<eheâue efkeâlevee Øeehle nesiee? 
By dividing a number by 11 and 5 successively, the 

remainder remains 2 and 3 respectively, what will be 

the remainder if the number is divided by 55? 

Solve– ∵  11 × 5 = 55 

11 Deewj 5, 55 kesâ iegCeveKeC[ nQ
(11 and 5 are factors of 55)

∴ D = 11 × 3 + 2 

D = 35 

Ex. peye oes Deueie-Deueie mebKÙeeDeeW keâes efkeâmeer Yeepekeâ mes Yeeie osves 
hej Mes<eheâue ›eâceMe: 547 SJeb 349 Deelee nw~ peye Gmeer Yeepekeâ 
mes oesveeW mebKÙeeDeeW kesâ Ùeesie ceW Yeeie oW lees Mes<eheâue 211 Deelee 
nw, Yeepekeâ %eele keâerefpeS? 
When two different number are divided by a divisor, 

the remainder becomes 547 and 349 respectively 

when  the sum of both numbers is divided by the 

same divisor, the remainder is 211, find the divisor. 

Solve– 

ceevee,  ØeLece Yeeieheâue (First quotient) = q1

efÉleerÙe Yeeieheâue (Second quotient) = q2

GYeÙeefve‰ Yeepekeâ (Common divisor) = d

∴ ØeLece mebKÙee (First number) = dq1 + 547

efÉleerÙe mebKÙee (Second number) = dq2 + 349

then, 
( ) ( )1 2 Remainderdq 547 dq 349

211
d

+ + +
→

∴ d = 547 + 349 – 211 

d = 685 

Ex. efkeâmeer mebKÙee keâes 441 mes Yeeie osves hej Mes<eheâue 40 yeÛelee nw~ 
Gmeer mebKÙee keâes 21 mes Yeeie osves hej Mes<eheâue efkeâlevee yeÛesiee? 
When a number is divided by 441, the remainder is 

40. If the same number is divided by 21, the

remainder will be?  
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Solve– 

∵ 21, 441 keâe Skeâ iegCeveKeC[ nw (21 is the factor of

441) 

∴ 
Remainder40

21
→19

Dele: Mes<eheâue 19 nesiee~ 
Hence, the remainder will be 19. 

Ex. efkeâmeer mebKÙee keâes 231 mes Yeeie osves hej Mes<eheâue 45 yeÛelee nw~ 
Gmeer mebKÙee keâes 17 mes Yeeie osves hej Mes<eheâue efkeâlevee nesiee? 
When a number is divided by 231, the remainder is 

45. If the same number is divided by 17, the

remainder will be?

Solve– 

∵ 17, 231 keâe iegCeveKeC[ veneR nw~ (17 is not the factor

of 231) 

∴ Mes<eheâue %eele veneR efkeâÙee pee mekeâlee nw~ (The remainder

can not be determined)

  FkeâeF& keâe Debkeâ (Unit digit)

� efkeâmeer mebKÙee keâe Debeflece Debkeâ, FkeâeF& keâe Debkeâ keânueelee
nw~ (The last digit of a number is called the unit

digit).

� IešeJe Jeeues ØeMveeW ceW FkeâeF& keâe Debkeâ efvekeâeueles meceÙe yeÌ[er mebKÙee 
ceW mes Úesšer mebKÙee keâes Iešeles nQ~ (In subtraction problems,

while finding the unit digit, the smaller number is 

subtracted from the larger number).

� Øeehle Gòej keâe Debeflece Debkeâ, FkeâeF& keâe Debkeâ nesiee~ Øeehle Gòej 
Oeveelcekeâ Ùee $e+Ceelcekeâ nes mekeâlee nw uesefkeâve FkeâeF& keâe Debkeâ 
veneR~ (The last digit of the answer obtained will be

unit digit. The answer obtained can be positive or 

negative, but not the unit digit). 

FkeâeF& keâe Debkeâ efvekeâeuevee peye mebKÙee ceW Ieele ueieer nes 
(Finding the unit digit when number is rised to the 

power) 

� peye efkeâmeer mebKÙee keâe FkeâeF& Debkeâ (0, 1, 5, 6) nes lees Gme
hej keâesF& Yeer Ieele nes leye Gmekeâe FkeâeF& keâe Debkeâ Jener
nesiee~ (When the unit digit of a number is 0, 1, 5

and 6 and it has any power, then its unit digit will

be the same digit).

� peye efkeâmeer mebKÙee keâe FkeâeF& keâe Debkeâ (2, 3, 4, 7, 8, 9) nes
leLee Gme hej keâesF& Ieele nes leye FkeâeF& keâe Debkeâ
efvekeâeuevee–
When the unit digit of a number is 2, 3, 4, 7, 8,

and 9 and it has any power, then find the unit

digit–

� Ieele kesâ Debeflece oes DebkeâeW keâes 4 mes Yeeie oskeâj Mes<eheâue Øeehle 
keâjles nQ~ (Divid last two digits of power by 4 and find

out remainder) 

( )Last two digits of power

4

Ieele keâs Debeflece oes Debkeâ

Mes<eheâue (Remainder) ⇒ 1, 2, 3, 0

Mes<eheâue (Remainder) Ieele (Power)

1 1 

2 2 

3 3 

0 4 
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peye mebKÙee N! kesâ ™he ceW nes 
(When the number is in the form of N!) 

� peye mebKÙee n! kesâ iegCeveheâue kesâ ™he ceW nes (When the

number is in the form of multiplication of n!)– 

mebKÙee/ number 0! 1! 2! 3! 4! 

FkeâeF& keâe Debkeâ/Unit digit 1 1 2 6 4 

• 5! Deewj 5! mes DeefOekeâ FkeâeF& keâe Debkeâ 0 oslee nw~ (5! and

greater than 5! give unit digit 0).

5 kesâ iegCeve keâe FkeâeF& keâe Debkeâ 
(Unit digit of multiplication by 5) 

� efkeâmeer hetCe& Jeie& mebKÙee keâe FkeâeF& keâe Debkeâ 0, 1, 4, 5, 6 Ùee 9
nes mekeâlee nw, uesefkeâve Ùeefo efkeâmeer mebKÙee keâe FkeâeF& keâe Debkeâ 0,

1, 4, 5, 6 Ùee 9 nQ, lees DeeJeMÙekeâ veneR efkeâ Jen hetCe& Jeie& mebKÙee
nesieer~
The unit digit of a perfect square number can be 0,

1, 4, 5, 6 or 9 but if the unit digit of a number is 0, 1,

4, 5, 6 or 9 then it is not necessary that it is a perfect

square number.

MetvÙe mLeeve (Zero Place)

MetvÙeeW keâer heieob[er (Number of trailing zeroes)

� MetvÙe keâe efvecee&Ce 5 SJeb 2 kesâ Ùegice (Pair) mes neslee nw DeLee&le 5
leLee 2 keâe iegCeveheâue keâjves hej nceW MetvÙe keâer Øeeefhle nesleer nw~
A zero is formed by a pair of 5 and 2, i.e. by

multiplying 5 and 2, we get zero

� efkeâmeer Yeer ØeMve ceW 5 SJeb 2 kesâ efpeleves peesÌ[s nesies Gleves ner MetvÙe
keâe efvecee&Ce neslee nw~ FmeefueS ØeMveeW keâes nue keâjves kesâ efueS 5

SJeb 2 keâer Ieelees keâes osKee peelee nw Deewj efpemekeâe Ieele keâce neslee
nw Gleves ner MetvÙe keâe efvecee&Ce neslee nw~
In any question, as many pairs of five and two are

formed, The same zero is formed. Therefore, to

solve the question the powers of 5 and 2 are seen

and whose power is less, the same zero is created.

Ex.  25 × 16 × 2 × 5 keâes iegCee keâjves hej oeefnves Deesj efkeâleves MetvÙe 
nesies? 
Multiplying 25 × 16 × 2 × 5 will be how many 

zeros on the right side. 

Sol.  25 × 16 × 2 × 5 

⇒ 5 × 5 × 2 × 2 × 2 × 2 × 5

⇒ 5
3
 × 2

4 

Ex. 300 × 400 × 24 × 25 keâe iegCee keâjves hej oeefnves Deesj efkeâleves 
MetvÙe nesies? 
Multiplying 300 × 400 × 24 × 25 will be how many 

zeros on right side.  
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Sol. 300 × 400 × 24 × 25 

⇒ 3 × 4 × 24 × 25 × 10000

⇒ 3 × 4 × 2 × 2 × 2 × 3 × 5 × 5 × 10000

⇒ 2
5
 × 5

2
 × 3

2
 × 10000

MetvÙeeW keâer mebKÙee (Number of zeroes) = 6

Ex. 1 mes ueskeâj 60 lekeâ meYeer Øeeke=âeflekeâ mebKÙeeDeeW keâe iegCee keâjves hej 
oeefnves Deesj efkeâleves MetvÙe DeeSsies? [Multiplying all natural

numbers from 1 to 60, how many zeros will come to 

the right side.] 

Sol. 1 × 2 × 3 ×......... × 25 × .......× 50 × ...... × 60 

60
= 12

5

12
= 2 12 + 2 = 14 ( Zeroes)

5
/MetvÙe

� efoS ieÙes ØeMve ceW Ùen mhe° nw efkeâ iegCeveheâue keâjves hej 5 keâer 
Ieele keâer mebKÙee 2 keâer Dehes#ee keâce Øeehle nesleer nw~ 
In the given question it is clear taht on multiplying, 

the power of 5 is less than that of 2. 

� peye Yeeieheâue 5mes keâce nes leye Yeeie osvee yevo keâj osles nQ~ 
Stop dividing when the quotient is less than 5. 

Ex. 1 mes ueskeâj 100 lekeâ keâer meYeer mebKÙeeDeeW keâe iegCee keâjves hej 
efkeâleves MetvÙe DeeSsies? Multiplying all natural number

from 1 to 100, How many zeros will come to right 

side. 

Sol. 1 × 2 × 3 ×..... × 25 × .....× 50 ×...... ×75 × ...... × 100 

⇒
100

= 20
5

100
= 4 20 + 4 = 24 ( Zeroes)

25
/MetvÙe  

Ex. 1 mes ueskeâj 500 lekeâ meYeer Øeeke=âeflekeâ mebKÙeeDeeW keâe iegCee keâjves 
hej oeefnves Deesj efkeâleves MetvÙe DeeSsies~ 
Multiplying all natural numbers from 1 to 500, how 

many zeros will come to right side. 

Sol. 1 × 2 × 3 ×.....× 25 × .....× 50 ×......× 100× ......×500 

500
= 100

5

100
= 20

5

20
= 4 100 + 20 + 4 = 124 ( Zeroes)

5
/MetvÙe

Ex. 1 mes ueskeâj 1000 lekeâ keâer meYeer mebKÙeeDeeW keâe iegCee keâjves hej 
oeefnves Deesj efkeâleves MetvÙe DeeSsies~ 
Multiplying all natural numbers 1 to 1000, How 

many zeros will come to right side. 

Ex. 1 × 2 × 3 ×.....× 25 × .....× 50 ×......× 100× ......×1000 

1000
= 200

5

200
= 40

5

40
= 8

5

8
= 1 200 + 40 +8 +1 = 249 ( Zeroes)

5
/MetvÙe

Ex. 80 lekeâ keâer meYeer mece mebKÙeeDeeW keâe iegCee keâjves hej oeefnveer Deesj 
efkeâleves MetvÙe DeeSsies? 
Multiplying all even numbers upto 80, How many 

zeros will come to right side. 

Sol. 2 × 4 × 6 ×  ............ × 80 

80
= 8

10

8
= 1 8 + 1 = 9 ( Zeroes)

5
/MetvÙe

� mece mebKÙeeDeeW kesâ iegCeveheâue ceW, henueer yeej Yeeie 10 mes keâjles 
nQ, Fmekesâ yeeo 5 mes~ 
In multiplication of even number, first divide by 10, 

then by 5 

Ex. 51 mes ueskeâj 100 lekeâ keâer meYeer mebKÙeeDeeW keâe iegCee keâjves hej 
efkeâleves MetvÙe DeeSsies? 
Multiplying all the numbers 51 to 100, How many 

zeros will come to right side. 

Sol. 51 × 52 × 53 .............. 100 

⇒ [1 × 2 × 3 ............. 100] – [1 × 2 × 3 ........... 50] 

⇒
100

= 20
5

50
= 10

5

20
= 4

5

10
= 2

5

⇒ [20 + 4 = 24] [10 + 2 = 12] 

⇒ [24] – [12] = 12 (MetvÙe/Zeroes)

Ex. 96! keâes nue keâjves hej oeefnves Deesj efkeâleves MetvÙe DeeÙesies~ 
On solving 96! how many zeros will come to right 

side. 

Sol. 96! = 96 × 95 × 94 × ............................× 1 

96
19

5
=

19
3 19 + 3 = 22 ( /Zeroes)

5
MetvÙe=  

Ex. 9860! keâes nue keâjves hej oeefnves Deesj efkeâleves MetvÙe DeeÙesies~ 
On solving 9860!, How many zeros will come to 

right side. 

Sol. 9860! = 9860 × 9859 ............. × 1 

∴
9860

= 1972
5

1972
= 394

5

394
= 78

5

78
= 15

5

15
= 3

5

⇒ 1972 + 394 + 78 + 15 + 3 = 2462 (MetvÙe/Zeroes) 
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Ex. 1 mes ueskeâj 100 lekeâ efJe<ece mebKÙeeDeeW keâe iegCee keâjves hej efkeâleves 
MetvÙe DeeSsies? 
Multiplying all the odd numbers 1 to 100, how many 

zeros will come to right side. 

Sol. 1 × 3 × 5 × 7 × 9 × 11 ........... 99 

‘‘MetvÙeeW keâer mebKÙee MetvÙe nesieer (Number of zeroes is

zero)’’ 
� efoÙes ieÙes ØeMve ceW meYeer mebKÙeeSs efJe<ece nw~ keâesF& Yeer mebKÙee 2 mes 

efJeYeeefpele vener nesieer FmeefueÙes Fve mebKÙeeDeeW kesâ iegCeveheâue ceW 2 
keâe keâesF& Yeer Debkeâ vener DeeÙesiee~ Dele: efoS ieÙes ØeMve kesâ 
iegCeveheâue kesâ Devle ceW Skeâ Yeer MetvÙe Øeehle vener nesiee? 
In the given question all the numbers are odd, no 

number will be divisible by 2. Hence no digit of two 

will appear in the product of these numbers. Hence 

not a single zero will be obtained at the end of the 

product of the given question. 

Ex. ØeLece 100 DeYeepÙe mebKÙeeDeeW keâe iegCee keâjves hej oeefnves Deesj 
efkeâleves MetvÙe DeeSsies? 
Multiplying the first 100 prime numbers, How many 

zeros will come to right side. 

Sol. 2 × 3 × 5 × 7 × 11 × 13 × 17 × 19 × ................... × 

97 

⇒ 2 × 5

⇒ 2
1
 × 5

1

= MetvÙe keâer mebKÙee (Number of zero) = 1 
Ex. (1 × 3 × 5 × 7 × ............ × 99) × 8 kesâ iegCeveKeC[ kesâ Deble 

ceW oeefnves Deesj kegâue efkeâleves MetvÙe DeeÙeWies~ 
How many zeroes on the right end of the product of 

(1 × 3 × 5 × 7 × ............ × 99) × 8. 

Sol. (1 × 3 × 5 × 7 × ............ × 99) × 8 

(5 × 15 × 25 × 35 × ............... × 95) × 8 

{5 Deewj 2 kesâ peesÌ[s kesâ efueS/For pair of 5 and 2} 
⇒ 5

12
 × 2

3

Ex. MetvÙekeâeW keâer mebKÙee %eele keâjes~ 
Find the number of zeroes. 

(3
123

 – 3
122

 – 3
121

) (2
121

 – 2
120

 – 2
119

) 

Sol. (3
123

 – 3
122

 – 3
121

) (2
121

 – 2
120

 – 2
119

) 

3
121

 (3
2
 – 3

1
 – 3

0
) 2

119
 (2

2
 – 2

1
 – 2

0
) 

3
121

 (9 – 3 – 1) 2119 (4 – 2 – 1) 

3
121

 (5) 2
119

 (1) 

2
119

 × 3
121

 × 5
1
 

Ex. Ùeefo 100! keâes 3
n
 mes hetCe&le: efJeYeeefpele efkeâÙee peeS lees n keâe 

DeefOekeâlece ceeve nesiee– 
If 100! divisible by 3

n
 then find the maximum value 

of n : 

Sol. 100! = 100 × 99 × 98 × ........................ × 1 

100
33

3
=

33
11

3
=

11
3

3
=

3
1

3
=

⇒ 33 + 11 + 3 + 1 = 48

Dele:/Hence n = 48

Ex. Ùeefo 122!, 6
n
 mes hetCe&le: efJeYeepÙe nes lees n keâe DeefOekeâlece ceeve 

nesiee– 
If 122! is divisible by 6

n
 then find the maximum 

value of n : 

Sol. 
122 122

6 2 3

! !
=

×

2 Deewj 3 keâe peesÌ[e yeveeves kesâ efueS, 3 keâer Ieele keâce nesieer (To

make a pair of 2 and 3, the power of 3 will be 

reduced.) 

122
40

3
=

40
13

3
=

13
4

3
=

4
1

3
=

⇒ 40 + 13 + 4 + 1 = 58

Dele:/Hence n = 58

Ex. 123!, 12
n
 mes hetCe&le: efJeYeepÙe nes lees n keâe DeefOekeâlece ceeve 

nesiee– 
If 123! is divisible by 12

n
 then find the maximum 

value of n : 

Sol. 
n 2

123 123

12 3 2

!
=

×

123
41

3
=

123
61

2
=

59 117

123

3 2

!

×

41
13

3
=

61
30

2
=

( )
5859 2 1

123

3 2 2

!

× ×

13
4

3
=

30
15

2
=

( )
5859 1

123

3 4 2

!

× ×

4
1

3
=

15
7

2
=

Dele:/Hence n = 58 Sum = 59
7

3
2

=

3
1

2
=

Sum = 117  
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iegCeveKeC[eW keâer mebKÙee (Number of factors)

iegCeveKeC[ (Factors)

iegCeveKeC[ Oeveelcekeâ hetCeeËkeâ nesles nQ, pees efkeâmeer mebKÙee keâes 
hetCe&le: efJeYeeefpele keâj mekeâles nQ~ 
Factors are positive integers that can divide a 

number exactly. 

Ex. 12 kesâ iegCeveKeC[ (Factors of 12)

1, 2, 3, 4, 6, 12 

� 12 kesâ iegCepe (Multiple of 12)

12, 24, 36, 48, ........ 

iegCeveKeC[eW keâes %eele keâjvee (How to find factors)

� efkeâmeer Yeer mebKÙee keâes Gmekesâ DeYeepÙe iegCeveKeC[eW kesâ ™he ceW
efueKevee~
Writing any numbers as its prime factors.

Ex. 12 = 2
2
 × 3

1
 

72 = 2
3
 × 3

2
 

90 = 2
1
 × 3

2
 × 5

1
 

� kegâue iegCeveKeC[eW keâer mebKÙee (The number of total

factors)–: (a + 1) (b + 1) (c + 1)

� efJe<ece iegCeveKeC[eW keâer mebKÙee (The number of odd

factors)–: (b + 1) (c + 1)

� mece iegCeveKeC[eW keâer mebKÙee (The number of even

factors)–: a (b + 1) (c + 1)

� meYeer iegCeveKeC[eW keâe Ùeesie (The sum of all factors)–:
(x

0
 + x

1
 + x

2
 ...... x

a
) × (y

0
 + y

1
 + y

2
 ...... y

b
) × (z

0
 + 

z
1
 + z

2
 ...... z

c
) 

� efJe<ece iegCeveKeC[eW keâe Ùeesie (The sum of odd factors)–:
(y

0
 + y

1
 + ...... y

b
) × (z

0
 + z

1
 + z

2
 ...... z

c
) 

� mece iegCeveKeC[eW keâe Ùeesie (The sum of even factors)–:
(x

1
 + x

2
 + x

3
 ...... x

a
) × (y

0
 + y

1
 ....... y

b
) × (z

0
 + z

1
 + 

z
2
 ...... z

c
) 

� meYeer iegCeveKeC[eW keâe iegCee (The product of factors) –:
(x.y.z)

Total no. of factors/2

� mebKÙee n kesâ iegCeveKeC[eW kesâ JÙegl›eâceeW keâe Ùeesie (Sum of

reciprocal of factors of n) =

( )sum of factors

n

iegCeveKeC[eW keâe Ùeesie

� ( )
( )
( )

Sum of factors
Average

No of factors.

iegCeveKeC[eW keâe Ùeesie
Deewmele

iegCeveKeC[eW keâer mebKÙee
=

12 kesâ efJeefYeVe iegCeveKeC[eW kesâ efueS 
(For the factors of 12)

2 112 = 2 × 3

� kegâue iegCeveKeC[eW keâer mebKÙee (The number of total

factors)–

� efJe<ece iegCeveKeC[eW keâer mebKÙee (The number of odd

factors)–

� mece iegCeveKeC[eW keâer mebKÙee (The number of even

factors)–
2 1

12 = 2 × 3

� meYeer iegCeveKeC[eW keâe Ùeesie (The sum of factors)–

2 112 = 2 × 3

= (2
0
 + 2

1
 + 2

2
) (3

0
 + 3

1
) 

= (1 + 2 + 4) (1 + 3)  

= 7 × 4 ⇒ 28  
� efJe<ece iegCeveKeC[eW keâe Ùeesie (The sum of odd

factors)–
2 112 = 2 × 3

⇒ (3
0
 + 3

1
)

1 + 3 ⇒ 4

� efJe<ece iegCeveKeC[eW kesâ Ùeesie kesâ efueS, mece iegCeveKeC[eW keâes ÚesÌ[ 
osles nQ~ (For the sum of odd factors, leave out even

factors). 

� mece iegCeveKeC[eW keâe Ùeesie (The sum of even factors)–

2 112 = 2 × 3

⇒ (2
1
 + 2

2
) (3

0
 + 3

1
)

⇒ (2 + 4) (1 + 3)

⇒ 6 × 4

⇒ 24

� mece iegCeveKeC[eW kesâ Ùeesie kesâ efueS, 2
0 mes ØeejcYe veneR keâjles nQ~ 

(For sum of even factors, don't start from 2
0
). 

� meYeer iegCeveKeC[eW keâe iegCee (The product of all

factors)–
2 1

12 = 2 × 3

Product of all factors of N = N
Total no. of factors/2

= 
6

212

= 12
3  
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� 864 kesâ Ssmes efkeâleves iegCeveKeC[ nQ, pees 6 kesâ iegCeve nes~
How many factors of 864 which are multiple of

6?

Sol. 864 = 2
5
 × 3

3
 

864 = 2 × 3 [2
4
 × 3

2
] {6 kesâ iegCepe kesâ efueS}

⇒ 5 × 3

⇒ 15

� 2
7
 × 3

8
 × 5

9
 × 7

10
 kesâ Ssmes efkeâleves iegCeveKeC[ nw, pees hetCe&

Jeie& nQ~
How many factors of 2

7
 × 3

8
 × 5

9
 × 7

10 
which are

completely square?

Sol. 2
7
 × 3

8
 × 5

9
 × 7

10

⇒ [(2
2
)

3
 2 × (3

2
)

4
 × (5

2
)

4
 5 × (7

2
)

5
]

{hetCe& Jeie& kesâ efueS}

iegCeveKeC[eW keâer mebKÙee = 4 × 5 × 5 × 6 ⇒ 600

� 2
6
 ×3

8
 ×5

10
 ×7

12
 kesâ Ssmes efkeâleves iegCeveKeC[ nQ pees hetCe&

Ieve nQ~
How many factors of 2

6
 ×3

8
 ×5

10
 ×7

12
 which are

completely cube?

Sol. 2
6
 ×3

8
 ×5

10
 ×7

12
 

⇒ (2
3
)

2
 × (3

3
)

2
 × (5

3
)

3
 × 5 × (7

3
)

4

⇒ 3 × 3 × 4 × 5

⇒ 180

� 2
6
 × 3

15
 × 5

35
 ×7

42 kesâ Ssmes efkeâleves iegCeveKeC[ nQ pees hetCe&
Jeie& kesâ meeLe-meeLe hetCe& Ieve Yeer nQ~
How many factors of 2

6
 × 3

15
 × 5

35
 ×7

42
 which

are completely square as well as completely

cube?

Sol. 2
6
 × 3

15
 × 5

35
 ×7

42
 

Jeie& kesâ efueS Ieele (Power for square) = 2

Ieve kesâ efueS Ieele (Power for cube) = 3

ue.me.he. (LCM) = 6

⇒ [(2
6
)

1
 × (3

6
)

2
 × 3

3
 × (5

6
)

5
 × 5

5
 × (7

6
)

7
]

⇒ [2 × 3 × 6 × 8]

⇒ [6 × 6 × 8]

⇒ [36 × 8]

⇒ 288

� 2
5
 × 3

6
 × 5

4
 kesâ meYeer iegCeveKeC[eW keâe Ùeesie %eele keâerefpeS,

pees hetCe& Jeie& nes~
Find the sum of all factors of 2

5
 × 3

6
 × 5

4
 that are

completely square.

Sol. 2
5
 × 3

6
 × 5

4
 

⇒ [2
0
 + 2

2
 + 2

4
] [3

0
 + 3

2
 + 3

4
 + 3

6
] [5

0
 + 5

2
 + 5

4
]

⇒ [1 + 4 + 16] [1 + 9 + 81 + 729] [1 + 25 + 625]

⇒ [21] × [820] × [651]

⇒ 11210220

� 2
5
 × 3

6
 × 5

4
 kesâ meYeer iegCeveKeC[eW keâe Ùeesie %eele keâerefpeS

pees hetCe& Ieve nes~
Find the sum of all factors of 2

5
 × 3

6
 × 5

4
 that are

compeletly cube.

Sol. 2
5
 × 3

6
 × 5

4
 

⇒ [2
0
 + 2

3
] [3

0
 + 3

3
 + 3

6
] [5

0
 + 5

3
]

⇒ [1 + 8] [1 + 27 + 729] [1+125]

⇒ [9] [757] [126]

⇒ 858438

� 90 kesâ meYeer iegCeveKeC[eW kesâ JÙegl›eâce keâe Ùeesie %eele
keâerefpeS~
Find the sum of reciprocal of factors of 90.

Sol. mebKÙee n kesâ iegCeveKeC[eW kesâ JÙegl›eâceeW keâe Ùeesie (Sum of

reciprocal of factors of n) = 

( )sum of factors

n

iegCeveKeC[eW keâe Ùeesie

90 = 21 × 32 × 51 

⇒
( ) ( ) ( )0 1 0 1 2 0 1
2 2 3 3 3 5 5

90

+ + + +

⇒
( ) ( )( )[ ]1 2 1 3 9 1 5

90

+ + + +

⇒
[ ]3 13 6

90

× ×

⇒
[ ]39 6

90

×

⇒ 
234

90

⇒ 2.6

� 144 kesâ meYeer iegCeveKeC[eW keâe Deewmele %eele keâjes~
Find the average of all the factors of 144.

Sol. ( )
( )
( )

Sum of factors
Average

No of factors.

iegCeveKeC[eW keâe Ùeesie
Deewmele

iegCeveKeC[eW keâer mebKÙee
=

iegCeveKeC[eW kesâ Ùeesie kesâ efueS (For sum of factors)– 
144 = 2

4
 ×3

2
 

⇒ [(2
0
 + 2

1
 + 2

2
 + 2

3
 + 2

4
) (3

0
 + 3

1
 + 3

2
)]

⇒ [(1 + 2 + 4 + 8 + 16) (1 + 3 + 9)]

⇒ [(31) (13)]

⇒ 403

iegCeveKeC[eW keâer mebKÙee kesâ efueS (For no. of factors)–

⇒ (4 + 1) (2 +1)

⇒ 5 × 3

⇒ 15

Deewmele (Average) = 
403

15

⇒ 26.86  
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� 2 DebkeâeW keâer efkeâleveer mebKÙeeSb nQ efpevekesâ kesâJeue 3
iegCeveKeC[ nQ?
The total number of 2 digit no's which have only

3 factors?

Sol. ∵ DeYeepÙe mebKÙee kesâ Jeie& kesâ cee$e 3 iegCeveKeC[ nesles nQ~ 
(Square of a prime number has only 3 factor) 

5, 7 → DeYeepÙe mebKÙee (Prime number)

Dele: 2 DebkeâeW keâer 2 mebKÙeeDeeW (25, 49) kesâ 3 iegCeveKeC[ 
neWies~ (Hence, 2, two digit no. will have 3 factors)

� 3 DebkeâeW keâer efkeâleveer mebKÙeeSb nw, efpevekesâ kesâJeue 3
iegCeveKeC[ nQ?
The total number of 3 digit no's which have only

3 factors?

Sol. 

Dele: 3 DebkeâeW keâer 7 mebKÙeeDeeW kesâ 3 iegCeveKeC[ neWies~ 
(Hence, 7, three digit no. will have 3 factors). 

DeYeepÙe iegCeveKeC[ %eele keâjvee 
(How to find prime factor) 

� 144 kesâ meYeer DeYeepÙe iegCeveKeC[eW keâer mebKÙee %eele
keâerefpeS~
Find the total number of prime factors of 144.

Sol. 144 = 2
4
 × 3

2
 

DeYeepÙe iegCeveKeC[eW keâer mebKÙee (No. of prime factors)

= 4 + 2 ⇒ 6

� 2
5
 × 3

6
 × 7

12
 kesâ meYeer DeYeepÙe iegCeveKeC[eW keâer mebKÙee

%eele keâerefpeS~
Find the total number of prime factor of 2

5
 × 3

6

× 7
12

 .

Sol. 2
5
 × 3

6
 × 7

12
 

DeYeepÙe iegCeveKeC[eW keâer mebKÙee (No. of prime factors)

= 5 + 6 + 12 

⇒ 23

� 6
6
 × 10

10
 × 35

3
 kesâ meYeer DeYeepÙe iegCeveKeC[eW keâer

mebKÙee %eele keâerefpeS~
Find the total number of prime factor of 6

6
 ×

10
10

 × 35
3
 .

Sol. 6
6
 × 10

10
 × 35

3
 

⇒ (2 × 3)
6
 × (2 × 5)

10
 × (5 × 7)

3

⇒ 2
6
 × 3

6
 × 2

10
 × 5

10
 × 5

3
 × 7

3

DeYeepÙe iegCeveKeC[eW keâer mebKÙee (No. of prime factors)

= (6 + 6 + 10 + 10 + 3 + 3)

⇒ (12 + 20 + 6)

⇒ (18 + 20)

⇒ 38

� 2
3
 × 3

4
 × 5

6
 kesâ meYeer DeYeepÙe iegCeveKeC[eW keâe Ùeesie

%eele keâerefpeS~

Find sum of all the prime factors of 2
3
 × 3

4
 × 5

6
.

Sol. 2
3
 × 3

4
 × 5

6 

⇒ (2 + 2 + ...... 3 times) + (3 + 3 +.......... 4 times) 

+ (5 + 5 + .......... 6 times) 

⇒ (2 × 3) + (3 × 4) + (5 × 6)

⇒ 6 + 12 + 30

⇒ 48

Mes<eheâue ØecesÙe (Remainder Theorem) 
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DeeOeejerÙe Mes<eheâue ØecesÙe 

(Basic remainder theorem) 

� Mes<eheâue %eele keâjes~/Find the remainder :

70 × 100 × 65 × 1735 × 87

17

Sol. 

( ) ( ) ( ) ( ) ( )+2 –2 –3 +1 +2

70 × 100 × 65 × 1735 × 87

17

( ) ( ) ( ) ( ) ( )+2 × –2 × –3 × +1 × +2 24

17 17

Dele:/ Hence,

Mes<eheâue (Remainder) = +7

�
1!+ 2!+ 3!+ 4!+ 5!+ 6!........1000!

10

Sol. 
1!+ 2!+ 3!+ 4!+ 5!+ 6!........1000!

10

( ) ( ) ( ) ( )1+ 2×1 + 3× 2×1 + 4×3× 2×1 + 5× 4×3× 2×1 ........1000!
=

10
+1 +2 –4 +4 0 0

1 + 2 + 6 + 24 +120 +........ 1000!

10

1+ 2 – 4 + 4

10
⇒

3
=

10

Mes<eheâue (Remainder) = 3 
� Mes<eheâue %eele keâjes~/Find the remainder :

1! + 2!+ 3!+ 4!+ 5!..........1000!

12

⇒

1 +2 +6 0 0 0

1+ 2+ 6+ 24+120+...........1000!

12

⇒
1+ 2 + 6 + 0 + ......0

12
⇒

9

12

Mes<eheâue (Remainder) = 9

� Mes<eheâue %eele keâjes~/Find the remainder :

1! + 2!+ 3!+ 4!+ 5!+ 6!.........1000!

18

Sol. 
1!+ 2!+ 3!+ 4!+ 5!+ 6!.........1000!

18

⇒

+1 +2 +6 +6 –6 0 + 0

1+ 2+ 6+ 24+120+ 720.+..........1000!

18

1+ 2 + 6 + 6 – 6 9
= =

18 18

Mes<eheâue (Remainder) = 9

� Factorial function ceW, Ùeefo efkeâmeer mebKÙee mes Yeeie efoÙee peeS 
lees Skeâ yeej Mes<eheâue MetvÙe Deeves hej, Deeies Yeer Mes<eheâue MetvÙe 
Deelee jnsiee~/In factorial fuction, if divide by any

number then remainder will come zero one's further 

zero will come to. 

Debeflece (FkeâeF&) Debkeâ Deewj Debeflece oes Debkeâ efvekeâeuevee 
(To find last (unit) digit and last two digits) 

� efkeâmeer mebKÙee ceW 10 mes Yeeie osves hej, pees Mes<eheâue Øeehle nesiee,
Jen Gme mebKÙee keâe Debeflece Debkeâ (FkeâeF& keâe Debkeâ) nesiee~
The remainder obtained by dividing a number by

10 will be the last (unit) digit of the number.

� efkeâmeer mebKÙee ceW 100 mes Yeeie osves hej, pees Mes<eheâue Øeehle nesiee
Jen Gme mebKÙee kesâ Debeflece oes Debkeâ nesiee~
The remainder obtained by dividing a number by

100 will be the last two digits of that number.

� Debeflece (FkeâeF&) Debkeâ %eele keâerefpeS/Find the last (unit)

digit-

1!+ 2!+ 3!+ 4!+ 5!+ 6!........1000!  

Sol. Debeflece Debkeâ kesâ efueS (For last digit)– 
1!+ 2!+ 3!+ 4!+ 5!+ 6!........1000!

10

Team SPY
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( ) ( ) ( ) ( )1+ 2×1 + 3× 2×1 + 4×3× 2×1 + 5× 4×3× 2×1 ........1000!
=

10

+1 +2 –4 +4 0 0

1 + 2 + 6 + 24 +120 +........ 1000!

10

1+ 2 – 4 + 4

10
⇒

3
=

10

∵ Mes<eheâue (Remainder) = 3

∴ Debeflece Debkeâ (Last digit) = 3 
� Debeflece oes Debkeâ %eele keâerefpeS/Find the last two digits-

103 × 1298 × 13702 × 1197

Sol. Debeflece oes Debkeâ kesâ efueS (For last two digits)–

103 1298 13702 1197

100

× × ×

+3 2 +2 3

103 +1298 +13702 +1197

100

− −

( ) ( ) ( ) ( )3 2 2 3 36

100 100

+ × − × + × −

∵ Mes<eheâue (Remainder) = 36

∴ Debeflece Debkeâ (Last digit) = 36

mejueerkeâjCe keâe ØeÙeesie (Use of simplification) 

� efYeVe keâer DeefYeJÙeefòeâ keâes mejue yeveeves kesâ efueS, DebMe Deewj nj kesâ
efnmmeeW keâes efpelevee nes mekesâ Glevee Úesše keâjves keâe ØeÙeeme keâjvee
ÛeeefnS~ efheâj JeemleefJekeâ Mes<e Øeehle keâjves kesâ efueS, Debeflece Mes<e
keâes efpeleves iegCekeâ mes Úesše efkeâÙee ieÙee Gmekeâe iegCee keâjWies~
For simplification of the expression of the fraction,

to cancel out parts of the numerator and denominator

as much as you can, then final remainder to be

multiplied by the canceled number to get the actual

remainder.

� Debeflece oes Debkeâ %eele keâerefpeS/Find the last two digits-

13978 × 398 × 53 × 76 × 27

Sol. Debeflece oes Debkeâ kesâ efueS (For last two digits)–

13978 398 53 76 27

100

× × × ×

Simplify by 4, 

+3 –2 +3 –6 +2

13978 ×398 ×53 ×19 ×27

25

( ) ( ) ( ) ( ) ( )3 2 3 6 2

25

+ × − × + × − × +

Remainder216
16 9

25
,

JeemleefJekeâ Mes<eheâue (Actual remainder)

= +16 × 4,  –9 × 4       {∵ simplify by 4} 

= +64,     –36  (Mes<eheâue ncesMee Oeveelcekeâ uesles nQ)
 (Take remainder always positive) 

Dele:/Hence,

Debeflece oes Debkeâ (Last two digits) = 64

Ûe›eâerÙe Ùee Øeefle™he ØecesÙe 
(Cyclicity or pattern theorem) 

� Ûe›eâerÙe ØecesÙe kesâ Devegmeej, Mes<eheâue Skeâ efveefMÛele Deblejeue kesâ
yeeo Skeâ mebKÙee mes efJeYeeefpele nesves hej Kego keâes oesnjeles nQ~
According to the cyclicity or pattern theorem,

remainders repeat themselves after a certain interval

when divided by a number.

� Mes<eheâue 1 Deeves kesâ yeeo, Ûe›eâerÙelee keâer hegvejeJe=efòe nesleer nw~ 
After the remainder is 1, there is a repetition of the 

cyclicity. 

� Mes<eheâue –1 mes +1 yeveeves kesâ efueS Ûe›eâerÙelee keâes oesiegvee keâj osles 
nQ~/To change the remainder from –1 to +1, the

cyclicity is doubled.   
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� Mes<eheâue %eele keâerefpeS~/Find the remainder.

10037

7

Sol. 
10037

7

⇒
1002

7
Remainder

cyclicity 3

100
1

3

=

→  

∵

⇒ 
12 2

7 7
=

Mes<eheâue (Remainder) = 2

Ùetuej keâer Mes<eheâue ØecesÙe 
(Euler's Remainder Theorem)

� Ùetuej keâe šesMeWš mebKÙee (Euler's Totient Number)–

mebKÙee x kesâ Ùetuej šesMeWš mebKÙee, x mes Úesšer Je x kesâ meeLe

menYeepÙe nesieer~ (Euler's totient number of x is of

numbers which are less than x and co-prime to x).

Ex. 12 kesâ šesMeWš (Totient of 12) = 1, 5, 7, 11

∴ šesMeWš mebKÙee (Totient number) = 4

⇒ 12 (φ) = 4

� šesMeWš mebKÙee efvekeâeuevee (Find the totient number)–

� If n = a × b

{a, b → DeYeepÙe iegCeveKeC[ (prime factors)}

( ) 1 1
n = n 1– 1–

a b

  ∴ φ   
  

� If n = a
2
 × b

3
 × c

5
 

{a, b, c → DeYeepÙe iegCeveKeC[ (prime factors)}

( ) 1 1 1
n = n 1– 1– 1–

a b c

   ∴ φ    
   

� If n is a prime number –: 

( )

n n

1
n = n 1–

n

→

 φ  
 

( ) ( )

( ) ( )

n n –1
n =

n

n = n –1

φ

φ

Dele: DeYeepÙe mebKÙeeDeeW keâer šesMeWš mebKÙee Gmemes Skeâ keâce nesleer 

nw~  

Hence, the totient number of prime number is less 

than 1 that number. 

� Mes<eheâue efvekeâeefueS/Find the remainder :

8
13

15

Sol.
 813

15

(∵ 13, 15 → men DeYeepÙe/Co-prime)

heâjcesšdme ØecesÙe  (Fermatas theorem)

� Mes<eheâue %eele keâerefpeS/Find the remainder :

p
a

p

Sol. 
p

a

p

⇒
p–1 1

a .a

p

⇒ Remainder1.a a
= a

p p
→

� Mes<eheâue %eele keâerefpeS/Find the remainder :

p
a – a

p

Sol. 
p

a – a

p

p–1a.a – a

p

Remaindera – a 0
0

p p
=  
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� Mes<eheâue %eele keâerefpeS/Find the remainder :

72
2

73

Sol. 
722

73

⇒
72–1 P–1

2 a

73 p
⇒ (heâjcesšdme ØecesÙe mes)

Mes<eheâue = 1

73 → DeYeepÙe mebKÙee (Prime number)  
(2, 73) →  men DeYeepÙe mebKÙeeSB (Co-prime number)

� Mes<eheâue %eele keâerefpeS/Find the remainder :

100
2

101

Sol. 
1002

101

⇒
101–1 P–12 a

=
101 P

= Remainder = +1 

101 → DeYeepÙe mebKÙee (Prime number)

(2, 101) → men DeYeepÙe mebKÙee (Co-prime number)

efJeuemeve ØecesÙe (Wilson theorem)

� Mes<eheâue %eele keâerefpeS/ Find the remainder :

18!

19

Sol. 
18!

19

( ) ( )Remainder
19 –1 !

19 –1 = 18
19

⇒ →

� Mes<eheâue %eele keâerefpeS/ Find the remainder :

17!

19

Sol.  ceevee Re mainder17!
x

19
→

∵nce peeveles nw efkeâ (We know that), 
Remainder18!

18
19

⇒ →  

Remainder18×17!
18

19
⇒ →

∴  18 × x = 18 

 x = 1 

Remainder17!
1

18
∴ →

ÛeeFveerpe Mes<eheâue ØecesÙe 
(Chinese remainder theorem) 

� ÛeeFveerpe Mes<eheâue ØecesÙe kesâ Devegmeej, Ùeefo keâesF& hetCeeËkeâ n kesâ

Ùetefkeäueef[Ùeve efJeYeepeve kesâ DeJeMes<eW keâes keâF& hetCeeËkeâeW mes peevelee

nw, lees Fve hetCeeËkeâeW kesâ Glheeo Éeje n kesâ efJeYeepeve kesâ Mes<e keâes

efJeefMe° ™he mes efveOee&efjle efkeâÙee pee mekeâlee nw, Fme Mele& kesâ lenle

efkeâ efJeYeepekeâ peesÌ[eroej men DeYeepÙe nw~

According to Chinese remainder theorem, one

knows the remainders of the euclidean division of

an integer n by several integers, then one can

determine uniquely the remainder of the division of

n by the product of these integers, under the

condition that the divisors are pariwise coprime.

�

�

Common remainder = R 

R = (a – R1) = (b – R2) = (c – R3) 

�

R = ax + R1 = by + R2 = cz + R3 

[Where as, (a – R1) ≠ (b – R2) ≠ (c – R3)] 
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yengheo Mes<eheâue ØecesÙe 
(Polynomial Remainder Theorem) 

� Skeâ Ùee Skeâ mes DeefOekeâ Ieele Jeeues yengheo P(x) ceW, jwefKekeâ

yengheo (x – a) mes Yeeie osves hej Mes<eheâue P(a) neslee nw~

Dividing a polynomial P(x) of degree one or more

by the linear polynomial (x – a) gives the

remainder P(a).

Ex. P(x) = x
3
 + 2x

2
 – x + 1 keâes (x – 2) mes Yeeie osves hej 

Mes<eheâue %eele keâerefpeS 

Sol. ∵ Yeepekeâ (divisor) = (x – 2)

∴ (x – 2) = 0 ⇒ x = 2

x keâe ceeve yengheo ceW jKeves hej, 

P(x)  = x
3
 + 2x

2
 – x + 1 

= (2)
3
 + 2(2)

2
 – 2 + 1 

= 8 + 8 – 2 + 1 

Mes<eheâue (Remainder) = 15

� iegCeveKeC[ ØecesÙe (Factor theorem)– Skeâ Ùee Skeâ mes

DeefOekeâ Ieele Jeeues yengheo P(x) ceW jwefKekeâ yengheo (x – a) mes

Yeeie osves hej Mes<eheâue P(a) keâe ceeve 0 neslee nw~

Ex.  P(x) = x
3
 + 2x

2
 – x + 1 keâe (x – 2) iegCeveKeC[ nw efkeâ 

vener ! 

Sol. ∵ Yeepekeâ (divisor) = (x – 2)

∴ (x – 2) = 0 ⇒ x = 2

x keâe ceeve yengheo ceW jKeves hej, 

P(x)  = x
3
 + 2x

2
 – x + 1 

= (2)
3
 + 2(2)

2
 – 2 + 14 

= 8 + 8 – 2 + 14 

= 16 – 16 

= 0 

Dele: (x – 2), x
3
 + 2x

2
 – x + 1 keâe Skeâ iegCeveKeC[ nw~ 

ue.me.he. Deewj ce.me.he. (L.C.M. and H.C.F.)

iegCepe (DeheJelÙe&) Deewj iegCeveKeC[ (DeheJele&keâ) ceW Deblej 
(Difference between multiple and factor) 

›eâ.
meb.
S. 

N. 

iegCepe 
(Multiple) 

iegCeveKeC[ 
(Factor) 

1. iegCepe keâes DevÙe mebKÙeeDeeW 
mes iegCee keâjves hej Øeehle 
mebKÙeeDeeW kesâ ™he ceW 
heefjYeeef<ele efkeâÙee peelee nw~ 
The multiples are 

defined as the numbers 

obtained when 

multiplied by other 

numbers 

iegCeveKeC[eW keâes oer ieF& 
mebKÙee kesâ mešerkeâ efJeYeepekeâ 
kesâ ™he ceW heefjYeeef<ele efkeâÙee 
peelee nw~ 
Factors are defined as 

the exact divisors of 

the given number 

2. iegCekeâeW keâer mebKÙee Deveble nw~ 
The number of 

multiples is infinte 

iegCeveKeC[eW keâer mebKÙee 
meerefcele nw~ 
The number of factors 

is finite 

3. iegCepe %eele keâjves kesâ efueS 
GheÙeesie keâer peeves Jeeueer 
ef›eâÙee iegCeve nw~ 
The operation used to 

find the multiples is a 

multiplication. 

iegCeveKeC[eW keâes %eele keâjves 
kesâ efueS ØeÙeesie keâer peeves 
Jeeueer ef›eâÙee efJeYeepeve nw~ 
The operation used to 

find the factors is a 

division 

4. iegCepeeW keâe heefjCeece oer ieF& 
mebKÙee mes DeefOekeâ Ùee Gmekesâ 
yejeyej nesvee ÛeeefnS~ 
The outcome of the 

multiples should be 

greater than or equal 

to the given number 

iegCeveKeC[eW keâe heefjCeece 
oer ieF& mebKÙee mes keâce Ùee 
Gmekesâ yejeyej nesvee ÛeeefnS~ 
The outcome of the 

factors should be less 

than or equal to the 

given number. 
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