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& Ui

(Number System)

b 37t ot T9TST (Division of numbers) ‘
& (Numbers)
v v L

ATEdTeeh & (Real number) afisr 9@ ST ~Teh G&T (Imaginary number)
-5,-4,-3,-2,-1,0,1,2,3,4,5 ...... (Complex number) foredt oS S @ e

22 (a+ib) (Square root any negative number)

16,22 ,3,4,-3,5,J2,\3,42,—3 @ + 3i) .
¢ =T i=+-1
| i=-1,i'"=1
v v 4, 50

URUS | (Rational number) STURTT W& (Irrational number) 3,71
8 p/q &9 § feran s g 2 50 p/q 9 ¥ formn 78 ST g
T (q#0) o V2 =14142 qutter

- s Z ~ -l — U7
o == i ° VI6 = = 4 = Lol Qe lsrmmsamess (Negative integers)

0 22 *5=22360.c.. | ... Byl 1
> e = o m=3.14159.......

2 35

=2 35== X DS
‘1 ¢ 10 —» gutieh (Integers) —— > (Zero)

e04=2% | .. B0 0B 0 )
\_ 10 ) qut "@&
. (Whole numbers
a-qufen 0.1,2,3,4,5,
L» (Positive integers)
1,2, 3.
YTehfereh &A™ (Natural numbers)
1,2,3,4,5, ...
I
v v
v v v v v
SehRTS WET TUTT AT &S TE&T ST | T g &
(Unit number) (Prime number) (Composite number) (Odd number) (Even number)
HqE 1 UHETS AqE 2 UGS 2 ¥ afy prmre (1,3,5,7, ) (2,4,6,8 ...
(Only one factor) (Only two factors) (More than two factors)
1=1 2=1,2 4=1,2,4
3=1,3 6=1,2,3,6
5=1,5

& geEsl # UE g fSH 7.9.0. 1 2 7, Ye-3Td G Fean €1 (A pair of numbers which H.C.F.
(Highest common factor) is 1, is called co-prime number) Ex. (2, 3), (3,4), (3,5), (6, 7), (8, 11).

Tgdr- U GEAT (Twin-prime number)

& 37T S 1 THT 7 O 2 1 Sia € 8, S-S A FEAN! €| (A pair of prime numbers in

HE- ST /TSI STUTS W& (Co-prime/Relatively prime number)
which the difference is two is called twin prime number) Ex.(3,5),(5,7),(11,13)
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(arferes T (Real

numberD

v
{UTW (Integer)

-3,-2,-1,0,1,2,3

f3= (Fraction)

ENERCRRE]
(Decimal fraction)

0.3, 0.34, 0.333 0.345134

()

NIGECNURE]
(Terminating decimal)
0.3, 0.34

ENIGECNERE]
(Non terminating decimal)
0.333 0.345134
I

’

v
TRET & g

(With repetition)

v
g & fom
(Without repetition)
0.345134

@ FREVSVIVI VIV BOVIVIVOVF VSNSRIV ISV VIRV VST ST TN

TR & WY alel I9Wad H IRET §em & §9 §
6 HL Ghd ¢ | (Decimals with repetition can be
expressed as rational numbers).
AT T &g HEAT3T i Ug=
(The test of prime number)

B

T ' BE TR HE @ a9 n' 9% =t § s
hfdeh & 2, (Let a is any give number and n is
the smallest natural number).

<&t (where), [n?> 1|
o & T GO & n' q97 THY B UdE 9T

.

21 ¥ BT 39T @MW (Prime number less than 21)
=2,3,5,7, 11,13, 17, 19,

437, 19 ¥ oid: fgarsa g1 (437 is completly

divisible by 19)

437 TF 9IST T 2|

(437 is a composite number).

AT HEATST it WE&AT
(Number of prime numbers)

[

1-10 % = a1r7 e
(Prime numbers between 1-10)

T § fawes Fh 3@ Ak g9 9 e off e
a' quid: s T ©T § A9 ‘a' U SIS e
gnft, srrer
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 ST THET (Test of 241)-
241 = 16 > 241
16 ¥ BT 3199 g (Prime number less than 16)
=2,3,5,7,11,13
241, 16 ¥ BT fpdl off strsw we @ e & 2
(241 is not divisible by any prime number less than 16)
- 241 AT T B
(241 is a prime number).
Ex. 437 @7 UH&IUT (Test of 437)—

437 = 212> 437

1-50 & o9 37T He 15
(Prime numbers between 1-50)
1-100 % & 19T e
(Prime numbers between 1-100)
1-200 & s= 379159 T
(Prime numbers between 1-200)
1-1000 & <= 37917 T@

(Prime numbers between 1-1000)

25

46

168

& 999 AT &A1 (First prime number) = 2

@ TS NN WA H (6k + 1) & &Y H fom@m o
THT &1 AfhT T (6k + 1) TEYTH &I T 9T
e T8 & g 7
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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Ex. (6 X 2+ 1) = 13 379159 §&AT (Prime number)

Tararisrar o f=m (Divisibility Rules)

25=(6 x4+ 1) 9159 H@&AT (Composite number)

2,4, 8 AT 16 el TarAATiTaT
(Divisibility of 2, 4, 8 and 16)

E

2 ekt faamiraT (Divisibility of 2)—: afe fopedt dwn
&1 g (3ifw) &1 of A @ 0 F A 2 § farsT @
T 9 e 2 ¥ fwrsy et

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 st TaaTfSar (Divisibility of 4)—: 3 fohel de
F e A i (3HE, @) A A 00 & A4 F
fosrsar &1 o 9 T 4 9 fawsw g

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 @it faaTraT (Divisibility of 8)—: af forelt ww&=m
% e @ 37 (3HE, T@E, TewT), A A 000 A
8 T fawrsa &1, @ d&w 8 | fawrsa gl

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 <t Tawrfmar (Divisibility of 16)—: afd fdt
HET ¥ S AR STF (5, e, G, BN), A
@ '0000' A 16 § fowrsa &1, @ W@ 16 ¥ sy
gt

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

& 2 F fafSer (Divisibility of 2)

e
2'=2 3ifqq 3fF (Last digit)

& 4 F fafsr (Divisibility of 4)
2°=4 3ifqq 2 3% (Last 2 digits)

& 8 & fawifaar (Divisibility of 8)
2'=8 3ifq" 3 3% (Last 3 digits)
& 16 3 faufSr (Divisibility of 16)

2'=16 3ifd" 4 3% (Last 4 digits)

A 99999999998
JIdIIIIIIITIITIIIIIIIIITIIIT

[

3 99T 9 ekt faATSTaT (Divisibility of 3 and 9) ]

Ex.

Ex.

3 @kt faraTiar (Divisibility of 3) —: af fredt &=
& 37 F A 3§ fauT € O 9% "Ew 3 9§ fawrsy
gt
If the sum of its all digits of a number is divisible by
3, then the number is divisible by 3.
Ex. 78141
+8+1+4+
Trsrlrarl ; . % =7 (Fa=a/divisible)
3 @ 78141, 3 ¥ fauw @fl (Hence, the
number 78141 will be divisible by 3)
Ex. 246753
+44+6+7+5+
2t 63 [RERE :§:9(W/divisible)
3 W& 246753, 3 9 fawrs @l (Hence, the
number 246753 will be divisible by 3)
9 =Y frumirer —: afx feelt S & sisi &1 4 9
g faurss & @ 9 9@ 9 ¥ fawrea g
If the sum of its all digits of a number is divsible by
9, then the number is divisible by 9)
764352
+6+4+3+5+
7+6 49 3*t5+2 % =3 (faur=sa/divisible)
3 HEAT 764352, 9 © fg9=T g1 (Hence, the
number 764352 will be divisible by 9)

432432

4+3+2;4+3+2 =§= 2 (Fr=/divisible)
3 HEAT 432432, 9 § fg9T @I (Hence, the
number 432432 will be divisible by 9)
3 3R 9 & fawifsar &, 9 % W\ W i A
(Digital sum) bl ST T Gehel 2 |
In divisibility of 3 and 9, we can use 'digital sum' in
place of sum.

3R AT (Digital sum)- e Faa Ivwa FF Rafi

Ex.

2 9@ g9 9 U fawim fopar Star @1 svgfe sit @
AT 9 BT AMCWI 9 T Al B W 3B HT 3MqH H
Sg 3

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.

10 Digitalsum 1+0=1

11 Digital sum l41=2

gq_Digitalsum o 410 | 2 3

786 Digialsum 5 o 601 2 1 3

39wl 3 H He € R 9 9 @1 (Cut all

digits whose sum is 9)

Maths Capsule
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= U qui it e & fERed amo a9, 1, 4, 7 21
(Digital sum of a perfect square number 0 or 9, 1, 4,
7)

stor g # fefsiea am & o & & faw gEen
R # fefsrea amm 1 aAmd |

To calculate digital sum in fraction number, then
always make digital sum 1 in denominator.

w TR 3Rt AT
(Demominator) | (Multiply) | (Digital sum)
4 4x7=28 1
7 7x4=28 1
5 5x2=10 1
2 2x5=10 1
8 8§ x8=064 1

Note— af% 5l T &1 & 3, 6 &1 9 2, @ 37T I
& foTg 1 =& s " &1 (If the denominator of a

number is 3, 6 or 9 then 1 can not be made for the
digital sum).

5, 10, 25 3fX 100 ST fersmiTaT
(Divisibility of 5, 10, 25 and 100)

B 5 ot faaiar (Divisibility of 5) —: afe fedt e
F THE H 3H 0 A5 2 A 98 G= 5 faursy
il

If the digit at unit place of a number is either 0 or 5
then the number is divisible by 5.
Ex. 24520, 28735

B 10 &t fawrar (Divisibility of 10) —: afx forel
Y& F THR A ik YA ¢ A 98w 10 ¥
forarser anft
If the digit at unit place of a number is 0 then the
number is divisible by 10.
Ex. 570120, 4567890

B 25 @i fawrfEr (Divisibility of 25) —: afd foelt
e & eifqw & 3 (S|, THE) 25, 50, 75 AT 00
2l 98 T 25 9§ faered gl
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

B 100 st eI (Divisibility of 100) —: af fore
e & Siftw a1 0% (T|E, THE) 00 T A T HE
100 ¥ faurss gnfh

If the last two digits (ten's, unit's place) of a number
00, then the number is divisible by 100.
Ex. 689200

W 7 it franfSaT (Divisibility of 7) —: 58t T &
THE % 3F B DGR I aA, TSN THE & 3F
M H W W AE Ge % 7 e @
a8 den 7 ¥ fawsa anfh 9t demei & fau @
fipen I-aR AT 2

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

7
a7 343,7 9 fawra g1
(Hence, 343 is divisible by 7)
Ex. 383838
383838
1612
38367
1412
382
4

.—-w|
0 roxol

7
6
21 :%=3 TT&%"
d: 383838, 7 ¥ fawrsa 21
(Hence, 383838 is divisible by 7)

B 11 @t fauarmtSar (Divisibility of 11)—: afc fohedt
T & WL % 3l AN, favm wEl & Sih @
T, H SR A A I B A 11 F PN &, A a6
T 11 9 favrs gnfi

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

THET T AT (Sum of even position) =4 +2+3=9

fo Tl &1 AT (Sum of odd position) =3 +1+5=9

=1[9-9/=0

3T TEAT 352143, 11 § qoid: faes gnft)

(Hence, the number 352143 is divisible by 11)

Ex. 71940

THEHT T AT (Sum of even position) =4+ 1=15

fqo Tl & AT (Sum of odd position) =0 +9 +7 =16

|5—-16|

= B (ot e

3 HEAT 71940, 11 § quia: f&wes gt
(Hence, the number 71940 is divisible by 11)

[ 7, 11 AR 13 ST faisar (Divisibility of 7, 11, 13) ]

B 50 9o % RS WE § 3-3 3iH & Sig T
TRl % I T A qr fovm T % g H
I 1 AR -
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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& gfg 3 0 W a1 W& 7, 11 FR 13 U fawrsy

gt
If the difference is 0, then the number will be
divisible by 7, 11 and 13.
I e 7, 11 3R 13 & § Fw-fg 9 fyasg gl
e g off S8 @ fare anft)
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
I @ 7, 11 R 13 4§ fawsT gl
Hence, the number is divisible by 7, 11 and 13.
Ex. 1001
001 001 =001 —001]=0
3 G 7, 11 AR 13 9§ fawrsg gl
Hence, the number is divisible by 7, 11 and 13.
Ex. 786730
786 730 =786 — 730]
= 56 (7 ¥ fa9=a/Divisible by 7)
o T 7 9 s gnfh
Hence, the number is divisible by 7
Ex. 5786
005 786 = |005 — 786|
= 781 (11 ¥ fasIsa/Divisible by 11)
I T 11 ¥ s gnf
Hence, the number is divisible by 11
Ex. 91689
091 689 =091 — 689]
= 598 (13 ¥ fawrsa/Divisible by 13)
3 WA 13 ¥ s g
Hence, the number is divisible by 13
Ex. 786709
786 709 = [786 — 709|
— 77 (7 3R 11 ¥ f491s9/Divisible by 7 and 11)
3 T 7 3 13 F faarsy g
Hence, the number is divisible by 7 and 13.
I FE G R o T ¥ fawrsd §, @ 98 39
(31) H& & uEve ¥ o fawsa gnf
When a number is divisible by another number, It is
also divisible by the factor of the number.
Ex. 48, 12 § fawrss 2| (48 is divisible by 12)
T 12 & oGS (1,2,3, 4,6, 12) ¥ 9t 48 fawrsay
g (Then, 48 is also divisible by factor (1, 2, 3, 4,
6, 12) of 12).
S BT T A AT A F 3N TeAdSd gEnst ¥
fousa & @ @@ e Ik PERd ¥ off fawsy
gt
When a number is divisible by two or more co-
prime numbers, It is also divisible by their products.

Ex. 12,2 @91 3 9 fasrs 81 (12 is divisible by 2 and
3)

"7 (2, 3) - FEAST AT &1 (Co-prime number)
5012, (2 x 3) T o fawrss g1 (12 is divisilbe by (2
x 3).

S& & e, & T AR @ genst & oeers
g, @ 9% T 39 & GeAsl & an R SR o
UGS B |

When a number is a factor of two given number It is
also a factor of their sum and difference.

Ex. " 6,30 1 TOHEUE 81 (6 is factor of 30)

agr 6, 18 I OHETS 2 (and 6 is factor of 18)
a6, {(30 + 18) = 48} W {(30 — 18) = 12} &
UGS B |

Then, 6 is factor of {(30 + 18) =48} and {(30 — 18)
=12}

S& HE G, fR o e 1 EEns @, Al 98
e, 39 (319) T & P 1 off UeEve gt
When a number is a factor of another number, It is
also a factor of any multiple of that number.

Ex. " 4, 12 i TUFETS 2| (4 is factor of 12)

T 4, 12 & 0 (12, 24, 36,
o

Then, 4 is also factor of multiple (12, 24, 36,
of 12.

AR FE T TF b F 6 IR TREM T T+ 21 A
g 3,7, 11, 13,37 ¥ fawrsg g

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)

AR FE o I siHt H A R e ¥ o @ @
7T 3,7, 13,37 ¥ faarsa g

If a number is formed by repeating 2 digit 3 times, it
will be divisible by 3, 7, 13, 37.

Ex. 383838, 171717, 595959

Ife frelt @ § 3, 6, 9 A 12 (3 & ) F &R
T SfH A R B & @ 9% w3 qur 37 ¥
faarsr gt

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)

[

(Place value and face value )

TITHEHT AT A=A }

T (Place value)—: el & Tt g & fodt
3i% F A 39S T T U BT g

The place value of a digit describes its place in a given
number.

Ex. €1 7345724 § 7 3l HREM 8-

Place value of 7 in number 7345724~
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7345724

| |—> 7 x 100 =700
7 x 1000000 = 7000000
Ex.

&1 (Number)
3572

M (Place value)
| |—>2 x1=2
7%x10="70
5% 100 =500
3 x 1000 =3000
Ex. TINE TSR TIRE O TR I 3 7 ferai-
Write 'Eleven thousand eleven hundred eleven' in
digits—
11000
1100
+ 11
12111
S| (Face value)—: Tl & # fodt 3 &1
ST A STHT SO A 21 3EH A T W et
T 2|
Face value is the value of the digit itself in a number. It
does not depend upon its position in the number.
Ex. T 7345724 % 7 1 WM 8-

Face value of 7 in number 7345724~
7345724

&A1 (Number)
3572

(Face value)

T I H WHEEEE % gO-ge S g9 o g g

21 (The face value as well as place value of zero is

always zero).

TITHETS WEAT ol TITT | )
(Place value of a decimal number)
( 78623.4679 1 )
7% 10000 = 70000< Ls 9x e 0.0009
8 x 1000 = 8000 1
6x100 = 600 7% —0.007
2x10 =20 1000
3x1=3 1
6x — =0.06
100
L5 4xLl-04
§ 1 J

TN W T Gighany

(Division operation in numbers)

( 1
HTSTeh/ divisor(j 41534/ Dividend (D) QTW/ quotient (q)

I/ remainder (r)
&/ Where, 0<r <d

Ex.%maﬁwﬁﬁ@w@ﬂméﬁmwm
3 UTHA 13 I 812

Find the number in which dividing by 15 gives
quotient 14 and remainder 13?
Solve— D=dq+r
D=15x14+13
D =223
foreft e & S 11 T 5 W IR 9N S
2, @ UG HUE: 2 4T 3 SwaT §, SH @& &
55 § 9N 2 W WY fRaAT I BT ?

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?
11 x5=55
11 3R 5, 55 & UHETE §
(11 and 5 are factors of 55)
D=11x3+2
D=35
Ex. 5@ & 3Ta-3Ter desti & foedt a5 @ am
T VYRS HHL: 547 T 349 TN &1 @ IH Ao
¥ A demstt & A H A & @ weed 211 3T
8, o M e ?

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—
HHET, T390 9% (First quotient) = q
ST WA (Second quotient) = g,
IAIME 9IS (Common divisor) = d
9| §& (First number) = dq; + 547
ot G&AT (Second number) = dq, + 349
(dq, + 547) + (dq, + 349)
d
d =547+ 349 - 211
d =685
fhelt T B 441 ¥ WO 34 W ITHS 40 ST B |
I WA H 21 F N S W IEH AT S ?

When a number is divided by 441, the remainder is
40. If the same number is divided by 21, the
remainder will be?

Ex.

Solve—

Remainder

then, 211

Ex.

Maths Capsule
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Solve—

21, 441 T UH Trﬂ'@ﬂ%’é (21 is the factor of
441)

. ﬂ Remainder 19

21
3 ATHA 19 BT
Hence, the remainder will be 19.
Ex. S S & 231 § 9T 39 W AHA 45 T 2
S G B 17 § 9T & 9 Il feheT & ?

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 1 UHETS & 2 (17 is not the factor
of231)
. Thd I T A S wshdr # (The remainder

can not be determined)

TehTE AT 37k (Unit digit)

m et dwen @ sifaw 3iek, gaRTE T 3ieh whegerar
2l (The last digit of a number is called the unit
digit).

4364357
Ly g€ &1 i (Unit digit)

o ferdt HIEAT T gaTS 20k (0, 1, 5, 6) B a1 3|
W wiE ot uT F d9 SHEAT THRE w3k gt
@WI (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).

4 3\
= (1530)” & (761)"
b o =1 37w L =% &1 31w
(Unit digit) (Unit digit)
& (765)" & (786)"
L o &1 3i® Ly g @1 o7
(Unit digit) (Unit digit)
. y,

ot feret HEaT AT SRTS T 37k (2, 3,4, 7, 8, 9) &
qAAT 3@ W HIZ U B Ao RS RT3k
frreRTerT—

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—
amg%aiﬁna}aiﬁﬁ4ﬁwémﬁww
Fd & (Divid last two digits of power by 4 and find
out remainder)

T o 3ifa 31 37 (Last two digits of power)

4
9% (Remainder) = 1, 2, 3, 0

(< 763+ 542 = 1305 )
L gt & 3i% (Unit digit)
& 765+ 849 = 1614
L gt & 3i% (Unit digit)
& 763 — 542 = 221
L o5 @ % (Unit digit)
& 765 - 347= 418
L g1 & 3i% (Unit digit)
& 765 — 947= 182
L g€ &1 3% (Unit digit)
& 765 - 943= —178
\_ L g1 @ 3i% (Unit digit) y,

@ U a JYAI § 3R 1 3% (el 9ea ag §e
# ¥ B G #l ae g (In subtraction problems,
while finding the unit digit, the smaller number is
subtracted from the larger number).

@ W IW H SH 3TH, THE H H S| MG IHW
YIS AT RUNES o Tobal ¢ Afchd Tb1S 1 3
&I | (The last digit of the answer obtained will be
unit digit. The answer obtained can be positive or
negative, but not the unit digit).

TR AT 3eh THeRTET STl T o =T o it &
(Finding the unit digit when number is rised to the
power)

G (Remainder) T (Power)
1 1

2 2
3 3
0 4

& [172]4315
25 3o i

4 (Remainder)= (Power)=
2'=2
Ls =€ &1 3% (Unit digit)
& [978]™"

98  IvHd HId
4 (Remainder); 2 (Power)=2
8 = 64
L> ¢ & 31 (Unit digit)
& [567]7
59  IWeA . "W
"4 (Remainder) 3 (Power)
7 =343
L> = &1 3i (Unit digit)

9972

3

@ [6543]

72 Wwea o H@

4 (Remainder) O(Power)'
3=81

\ Ls =5 1 31 (Unit digit) j

4

Maths Capsule 9
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W& G NI &0 H &
(When the number is in the form of N!)

J

~N

-

& W& 9 n!'H ®TH BT

(When the power is in the form of n!)-

=1 n! 3% 0 T
21=2x1 4 (Remainder)” © (Power)”
31=3x2x1 5

41=4x3x2x1 ST&T/Where, [n! > 4]
S51=5x4x3x2x1

St=35x4

4

n!=n(n - 1)!

Ex. 992
HTd
. 1> 41
: 7§6' i (Remainder)” 0 (Power)” 4
S.2'=16

L g1 @1 3i% (Unit digit)

\ /
@ W& €E&AT n! & [UAHA ok €T § & (When the

number is in the form of multiplication of n!)—
H&AT/ number or [ 11 (21 |31 |4
THE H 3eh/Unitdigit |1 |1 [2 |6 |4
o 51 3R 5! W 3Mfee gHE & 3iH 0 a1 81 (5! and

greater than 5! give unit digit 0).

[ 5 % T[UT T IS T 3ich }

(Unit digit of multiplication by S)

& 5 x fayq §&1 (0dd number) Mb 5

(Unit digit)
Ex.5x1=5 I3 3
(Unit digit)
Ex. 5 x 3= 15 Z58 #1 30
(Unit digit)

& 5 x §H H&A (Even number) M 0
(Unit digit)
Ex. 5 x 2 = 10 S 1 3%
(Unit digit)
Ex. 5 x 4 = 20 T8 B H_
(Unit digit)
o 5 A e e IR P,
(Odd number) ~ (Even number) (Unit digit)

Ex. 5x 1 x2 =10 29 3 3%
(Unit digit)

Ex. 5 x 3 x 4 = 60 S 1 306,
(Unit digit)

\ /

B R Ul o He w5 sEE WSH 0, 1,4, 5, 6 A9
B Gohel 8, Wifeh afe fheft G 1 g1 &1 30 0,
1,4,5,6 A9 &, @ sMavas T % a8 qoi avf g
gt

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.

I ¥ (Zero Place)

Sl?ﬁ ) ‘T‘TE[@' (Number of trailing zeroes)

B Y 0 5 UE 2 % T (Pair) 9 &1 @ 399fd 5
qT 2 T U B W g I F A g 2
A zero is formed by a pair of 5 and 2, i.e. by
multiplying 5 and 2, we get zero

B R A s T 2 % R SR A e @
&1 fomfor gar 21 g9 SeE # g B F fAw s
TS 2 S A F @ S @ AR H qW FA g
2 30 & v @ i g 2
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.

& 5x2=10
5 9! No. of pair

lNo.ofzero 1

25 x4=100
Sz 5 22 No. of pair ) No. of zero 2

125 x4 =500
5% 92 No. of pair

No. of zero )
(Which power less)
25 x8=200

2 3 No. of pai 7
52 %2} OOPalr\zNo.ofLero )

(Which power less)

125 x 8§ =1000
5% % 9} No. of pair

3 No. of zero 5

A3 18999999 9999999999999994949
4 dddddd ddddddddddIdIdddddIdILdILIILILLILLIT

Ex. 25 16 x2x 5% 70T & R e 3 fba =
B ?
Multiplying 25 x 16 x 2 x 5 will be how many
zeros on the right side.
25x16x2x%x5
=S5x5%x2x2x2x2x5
=5 x2
53 x 24 No. ofpair 3 No. of zero 3

Sol.

(Which power less)

Ex. 300 x 400 x 24 x 25 &I 70T & W A 3R fohe
I E?
Multiplying 300 x 400 x 24 x 25 will be how many
zeros on right side.

Maths Capsule
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Sol.

Ex.

Sol.

Ex.

Sol.

Ex.

Sol.

Ex.

Ex.

300 x 400 x 24 x 25
= 3 x4 x24x25x10000
= 3x4x2x2x%x2x3x5x5x%10000
=2’ x 5% x 3% x 10000

2° x 5% x 3* x 10000

v

(00) (0000)
I S HE& (Number of zeroes) = 6
1 § @ 60 T Teft SHfoss dwmsit &1 o W
qfe 3R b= I 3MAA? [Multiplying all natural

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

the right side.]
1 x2x3x...... X 25 % ... x50 % ... x 60
@712
5
12
—=2 12 +2 =14 ([3/Zeroes)

ﬁﬁnﬁmﬁa@wéﬁswmﬁwsﬁ
ST S TS 2 I STYET A AT Bl 2

In the given question it is clear taht on multiplying,
the power of 5 is less than that of 2.

S GHE ST FH & a9 g 31 &% H &
Stop dividing when the quotient is less than 5.
1§ @& 100 T i 9eft Semel @1 T e W
fee = 3T ? Multiplying all natural number

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

=4 20 +4 =24 (Y[ Zeroes)

1@%500%?@%@@@@@
W e 3R o ¥ e |

Multiplying all natural numbers from 1 to 500, how
many zeros will come to right side.
1 x2%x3x...x25x ..x50x...x100x ... %500

? =4 100 +20+4 =124 (I[=/Zeroes)

1 ¥ @ 1000 T & et §@sfi &1 0 FH W
M AR foFe 3= e
Multiplying all natural numbers 1 to 1000, How
many zeros will come to right side.
I x2x3x...x25x..x50x...x100x ....x1000
1000 _ 200

5

200 — 40

-=1 200+ 40 +8 +1 =249 ([A/Zeroes)

Ex. 80 % & Tff T0 Twansl &1 o H W A 3R
fehee I Smaar ?
Multiplying all even numbers upto 80, How many
zeros will come to right side.
Sol. 2X4X6X e, x 80
50_g
10

% = 8+1=9 (J[/Zeroes)

= T @A % PHEA H, TEell 9 9 10 ¥ F
&, 3% 918 5 9

In multiplication of even number, first divide by 10,
then by 5
Ex. 51 § @& 100 % & 9eff Heamefi &1 P 1 W

fehee I S ?

Multiplying all the numbers 51 to 100, How many
zeros will come to right side.

Sol. 51 x 52 x 53 ............ 100
=[1x2x3 ... 100]—[1x2x3 ... 50]
S 10 0o
5 5
20_, 0_,
5 5
= [20 +4=24] [10+2=12]

= [24] - [12] = 12 (I[3F/Zeroes)
Ex. 96! &I 8 & W Mg 3R foha I T |

On solving 96! how many zeros will come to right

side.
Sol. 96! =96 X 95 X 94 X ... x 1
%6 _ 19
5
19
=3 19 +3 =22 (A /Zeroes)

Ex. 9860' F TA B W AR AR foba T T |
On solving 9860!, How many zeros will come to
right side.
Sol. 9860! = 9860 x 9859 ............. x 1
—98560 =1972

1972 0,

= 1972 +394 + 78 + 15 + 3 = 2462 (J[/Zeroes)

Maths Capsule
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Ex. | § @ 100 % o Seamsii &1 om s R fAa | Sol. 100! =100 x 99 X 98 X ...oooooocvvvvvvvenenns x 1
A T ? 100 _ 55
Multiplying all the odd numbers 1 to 100, how many 3
zeros will come to right side. 33 1
Sol.1x3x5x7x9x1] ... 99 3
“yIt @ g@ I Rl (Number of zeroes is Hn_,
zero)”’ 3
= f&d e § aft gt fw g A A g2 W) 3
fomfsm 72 gt sufed &7 demsi & oHRa § 2 3
H FE off ok TG WA I R W™ g F = 33+11+3+1=48
TFGA F 3§ Th o I W T G ? d:/Hence n = 48
In the given question all the numbers are odd, no | Ex. &€ 122!, 6" Bl qufa: faersa g @ n & AfwaE =
number will be divisible by 2. Hence no digit of two =
will appear in the product of these numbers. Hence If 122! is divisible by 6" then find the maximum
not a single zero will be obtained at the end of the value of n :
product of the given question. 1221 1221
Ex. Y90 100 37959 §@TSH & T & W Afed 3R Sol.T'=2X$
T 341@?

A : . 2 3R 3 & ST 9 & fou, 3 i uW %9 & (To
Multlplymg the ﬁrst. 100 prime numbers, How many make a pair of 2 and 3, the power of 3 will be
zeros will come to right side.

reduced.)
Sol.2 X3 x5 x7x11Xx13x17%X19 X .eevennne X 122
97 = =40
=2x5 3
=2'x5! 40 _ 13
= Y[ % &A1 (Number of zero) = 1 13
Ex. (1 X3X5X7X .. x 99) x 8 & UGS & 3q ?3=4
¥ e IR Pt fohe I ST A
How many zeroes on the right end of the product of 3 =1
(1X3X5XT X oo, x 99) x 8.
Sol. (1 X3 X5X7 % o, X 99) x 8 = 40+13+4+1=358
(5%15%25%35% . x 95) x 8 31d:/Hence n =58
{5 3 2 % S & fT/ For pair of 5 and 2} | Ex. 1231, 12" g gofq: farsa & @ n &1 ifeaw 9=
=52x2} BT
512 5 o3 No. of pair 3 No. of zero o 4 If 123! is divisible by 12" then find the maximum
(Which power less) value of n :
Ex. Y[H & & I &4 | 123! 123 123 123
) Sol. == -4 )
Find the number of zeroes. 12 3% 2?2 3 2
(315 _3122_3121) (9121 _ 120 _ 5119 1231 Al 61
Sol. (3'% — 312 _ 3121y (2121 _ 120 _5119) FEaST Xéll7 ?z 13 ?— 30
121 (22 Al A0y A119 52 A1 A0
3,8 -3-3)27@ -2 -2) 123! 13 30
37 (9-3-1)2119(4-2-1) oo 38 5 =B
3121(5) 21" (1) 3 ><(2 ) x 2
2% 3% x5! 123! 4 15
119 1 121 0, <58 1 - = 1 — 7
27 x5 x3 3% x (4)* x 2! 3 2
7
No. of pair 1 — no. of zero =1 37d:/Hence n=58  Sum =159 5 =3
Ex. A% 100! 1 3" ¥ quia: fyaifsd fFar s n ;
AfereRan 7 ErT- 5=1
If 100! divisible by 3" then find the maximum value _
Sum =117
ofn:
Maths Capsule 12 YCT



IRGUET eht T (Number of factors)

D

( UGS (Factors) ]
THEUE SATE QOIS ed &, S fRe e &
11'\0'?7-[: fawfea a=< m %I
Factors are positive integers that can divide a
number exactly.

Ex. 12% UEUE (Factors of 12)
1,2,3,4,6,12

@ 12 TS (Multiple of 12)

12, 24, 36, 48,

| TTurTETEl W F FTEAT (How to find factors) |

B R f den 1 3ue oW UHEvEl & ®9 H
fere
Writing any numbers as its prime factors.
Ex. 12=2%x3'
72=2°x3
90=2"x3?x 5!

m=x"y".z°

EET/Where,
m = Hgh AT (Composite number)

a, b, ¢ = WIHfdsh A (Natural number)

X, Yy, z= 3T g (Prime number)
v
aq o
(Even) (0dd)

\_/.\

Fd TUAEUS] H H& (The number of total
factors)—: (a+1)(b+1)(c+1)

m oy UEEUE # §&A (The number of odd
factors)—: (b+ 1) (c+1)

M T9 TUHEUSl & H& (The number of even
factors)—: a(b+1) (c+1)

m  9+ft UEUET 1 A (The sum of all factors)—:

"+ x'+ X ) x (Y +y +y . ) x @+
1 2 ¢

zZ +7Z ... z°)

B fI99 UFEUEl 1 A (The sum of odd factors)—:
G +y' F V) x @ +2' + 2 z°)

B 99 [ T a1 (The sum of even factors)—:
'+ X+ x) x ' +y' ) x (2 +z' +
Z . z°)

B Of UEEUS # M (The product of factors) —:

Total no. of factors/2

(XTY-Z)

H&A n & OHEEUEl % FohHi @ A (Sum of

reciprocal of factors of n) =

TUEUE] RIR (sum of factors)

[ 12 3 Farfrer TS ¥ g }

(For the factors of 12)

12=2x3'
B & W S HE&AT (The number of total
factors)—

12 =2} x 3]
Y

Q+1)x(1+1)

3x2=6
B fquw UEEUST &t €@ (The number of odd

factors)—
12 =2 x 3i
(1+1)=2
B 99 W‘@ & §&AT (The number of even
factors)—
12=2"x3'
2 % (2% 34
A
g (1+1D)x(1+1)
(Even)  (2)x(2)=4
m  Tff UEETST FT AR (The sum of factors)—
12=2"x3'

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

=7%x4=128
m fqw@ TUEEUST @ AT (The sum of odd
factors)—
12=2"x3'
= (3°+3H
1+3=4

fow ETE] & A & fau, 99 UEErel @ 3%
| 2 (For the sum of odd factors, leave out even
factors).

H UH Tﬂ'@ﬂa T IANT (The sum of even factors)—

12 =2* x 3!

=2'+25)3°+3Y

=>2+4)(1+3)

=6x%x4

=24

Y UEEUEl % A % forw, 20 ¥ g T B

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

m ufi UEEUE @ T (The product of all

factors)—
12=2"x3'
Product of all factors of N = NTot! no- of factors/2

6 — 92 1
n 122 12 ZJ,X 3\1,
- o (A ) Wﬁwzﬁﬂ@umoffactors) =12} Q+1)x(1+1)
SHESE verage) = 9 P
# TUEUE] &1 HEA (No. of factors) 3x2=6
Maths Capsule 13 YCT



B 864 % V¥ foha U@V §, S 6 U EN | Sol. 2°x3°x 5!
How many factors of 864 which are multiple of = [2°+2°+ 2" [3°+ 37+ 3"+ 37 [5° + 57+ 57]
6? = [1+4+16][1+9+81+729][1+25+625]
Sol. 864 =2° x 3° = [21] x [820] x [651]
864 =2 x 3[2* x 37 {6 % TS & forwy = 11210220 .
:6[21/X3j/] B 2° x 3° x 5* & wefi UEETST w1 AT A AT
@+1) 2+1) it ot == an e
—5x3 Find the sum of all factors of 2° x 3° x §" that are
compeletly cube.
:7158 9 103 Ry 5 Sol. 2°x3%x5*
" 2 )
aﬁxﬁsn & x 70 H T TGS &, S g0 = 2%+ 2% [3°+ 3% + 3% [5° + 57]
s s e w0 = [1+8][1+27+729][1+125]
How many factors of 2° x 3" x 5° x 7 " which are = [9][757] [126]
completely square? — 858438
Sol. 2" x 3% x 57 x 7' :
23 2a L ennd 25 B 90 % eft UmEEl % Forw & AT AW
=277 2x37) x(5) 5x(7T)]
EQISIY
(gt =t & fermy ) :
=2 x 5[(2)] x (3% % (59} % (7] Find the sum of reciprocal of factors of 90.
| A AR Sol. ¥ n & UMEUS & S[EEAl & AN (Sum of
= (3+1)x(4+1)x(4+1)x(5+1) reciprocal of factors of n) =
[ % H&T =4 x 5 x5 x 6= 600 Tﬂ'@@w?ﬁr{(sumoffactors)
B 2% x3* x5' x7'"? & W@ feRaw TUEUE § S gul n
e ] 90 =21 x 32 x 51
How many factors of 2° x3* x5' x7'* which *+2")(3" +3' +3%)(5° +5'
y factors o which are (2°+2')(3° +3' +3°)(5° +5')
completely cube? = 9%
Sol. 2° x3% x5'0 x7"?
= (2% x (3% x (5% x 5 x (7%)* - [(1 +2)1+3+9)(1+ 5)]
= 3 % 5[@27) x B> (8 < (T)] 90
[3%x13x%6]
= Q+1)XQ+1)x(3+1)x(4+1) Y
:>3><3><4><5 [39X6]
= 180 90
B 2% x 3" x 5% x7* & UW fera= urEUS § = gui 234
ot o Wg-|rg gui ue of ) 50
How many factors of 2° x 3" x 5% x7* which - 26
are completely square as well as completely | g 443 geft TorETS =57 i JT W
9 )
Sl ;lzeé” R Find the average of all thf: factors of 144.
i & fow =/ (Power for square) =2 Sol. 3ﬁ;|—d( Average) = R _5;' w?fﬁ'lT(Sum of faCtorS)
¥ % fTT =1 (Power for cube) = 3 ) OTEE! I HE (No. of factors)
AH.9. (LCM) = 6 IUIHEUST ok AR o T (For sum of factors)—
_n4 2
= [(26)1 X (36)2 % 33 x (56)5 x 55 % (76)7] 144 —5’ ><31 , \ \ . 1 )
= 37 x 5(2%' < (3% (5°) % (7% = [2°+2 +27+27+27) (37 +3 +37)]
l \L \L =>[(1+2+4+8+16)(1+3+9)]
= (I+D)XQ+D)X(5+1)x(7+1) = [(31) (13)]
= [2x3%x6x8] =403
= [6 % 6% 8] 1],)'017-!'@'0'5% H €T R ﬁl‘l'{ (For no. of factors)—
= [36 x 8] => @+ e+
= 288 = 5x3
B 2° x 3% x 5% & weft UEETST @ AT A S, =15
4
STt guf ot 2 3iEd (Average) = 403
Find the sum of all factors of 2° x 3% x 5% that are 15
completely square. = 26.86
Maths Capsule 14 YCT



Sol.

\./’—\

B 5 s oof of "o % rmvel S g

(Only a perfect square number has odd number of factors)
YT (or)

R ¢ T % UEE] 1 G o 2, A g ge ol

Tt gt (Ifanumber has odd number of factors that means

number is a perfect square).

FIT AT F a7 b A 3 OGS B g

Square of a prime number has only 3 factors.

2 3w @t fRat dwmd € e sae 3
TUTETS §?
The total number of 2 digit no's which have only
3 factors?

© e gE % o % qF 3 UGS g B
(Square of a prime number has only 3 factor)
(5% =25 Factors 1,5,25

Factors 1,7, 49

5,7 — 39T &A1 (Prime number)
T 2 3@ 2 "Eed (25, 49) & 3 UHEUS
Bl (Hence, 2, two digit no. will have 3 factors)

(7°) = 49

B3 3w W feat gt €, e theer 3
TUTETS §?
The total number of 3 digit no's which have only
3 factors?
Sol.
(1) = 121 2280018 o 4 11 121
(13)* = 169 2201 5 1 13, 169
(17) = 289 —LACMOIS 5 1 17 789
(19) =361 2018 5 1 19 361
(23) = 529 L3MOIS 4 4 3 579
(29y’ = 841 —£ACOTS 5 4 19 841
(31) =961 L2SOIS o 1 31 961

FE: 3 IH H 7 TS F 3 PEGIS G

(Hence, 7, three digit no. will have 3 factors).

[

AT TUHEVE AT HEAT ]

(How to find prime factor)

\./_\

\_/.\

Erdll Where,

m = gk F&A1 (Composite number)

X, Y,z = 3THSq §&AT (Prime number)

a, b, c = W% H&AT (Natural number)
TS UHEUEl & §@ (Number of prime factors) = a+b +c
EEIcE] W‘&ﬁ T I (Sum of prime factors) = ax + by +cz

Sol.

Sol.

Sol.

Sol.

144 o |ff AU UEEUET H TS JW
it

Find the total number of prime factors of 144.
144 =2* x 37

ST UHEUS] H G (No. of prime factors)
=4+2=6

2% x 3% x 7" o |t U UHEUST Skt WEAT
AT hitSTU

Find the total number of prime factor of 2° x 3°
x 712

25 % 36 x 712

3T TH@'UE:T ! G (No. of prime factors)
5+6+12

= 23

6° x 10" x 35° & Weft 9T [UEEUST H
W& AT hifT)

Find the total number of prime factor of 6° x
10" x 35°.

6°x 10" x 35°

= (2x3)°x(2x5)""x(5x7)

— 26 % 36 x 210« 510 5 53 73

ST UHEUS] S H@AT (No. of prime factors)

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

= (12+20+6)

= (18 +20)

=38

2* x 3* x 55 & |t AU [UEEUST T AT
AT hitSTUl

Find sum of all the prime factors of 2° x 3* x 55,
23 x 34 x 56
= Q2+2+

3times) + (3 +3 +..........
+(5+5+. 6 times)

= 2x3)+(3x4)+(5%x6)

= 6+12+30

= 48

4 times)

ITFRA THT (Remainder Theorem)

(quotient) q

HISTh g
(divisor) d ) (Dividend) D
Nk

(remainder) r

@/ Where,
{d>r=0}
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AT NTHA THT

(Basic remainder theorem)

)

—/

a_p  a_n»
a e e s
e, P  &_m
a_ P  a_P®

& TaTd FI & HA [T AT Bl ATA o1 AT |
(To solve the question, the smaller remainder should
always be taken)

& VT T % ST, I G AT & <7 |

(According to the remainder theorem, the answer will

S vy yyvvvv VvV vy Yy yYyyY vy

V9 yvVvVVVVVVVVVVVVVVVVYVYY

always be positive)
B JIY% AT S/ Find the remainder :
70 x100 x 65 x1735x 87
17
(2 (2 (3 () (2
70 %100 % 65x1735% 87
Sol.
17
(12)x(=2)x(3)<(+1)=(+2) 24
17 17
@, D
17
3d:/ Hence,
ML (Remainder) =+7
(o 11=1 h
21=2x1
31=3x2x1
41=4%x3x2x1
S51=5x4x3x2x1
S1=5x4!
- E _ !
. n(n-1)! )
11+2!1+3!+4!+5!+6!........ 1000!

10

I I1+21+31+41+51+6!........ 1000!

So
10
_1+(2%1)+(3%2%1)+(4x3x2x1)+(5x4x3x2x1)........1000!
10
+1 2 4 +4 0 0
1+2+6+24+120+........ 1000!
10
1+2-4+4 3
:>— = —
10 10

ST (Remainder) =3
B UG EIGE &U1/Find the remainder :

11+2!1+31+41+5!.......... 1000!
12
1 +2 +6 0 0 0
- 1+ 2+ 6+24+120+........... 1000!
12
1+2+6+0+......0 9
= = =
12 12

ML (Remainder) =9
B I AT %A 1/Find the remainder :

11+2!+ 31+ 4!+ 5!+ 6!......... 1000!
18
1+21+31+41+51+6!......... 1000!
Sol.
18
+1 +2 46 +6 -6 0 + 0
- 1+ 2+ 6+24+120+720.+.......... 1000!
18
:1+2+6+6—6:2
18 18

ML (Remainder) = 9

@ Factorial function ®, Ife fordl &= @ W fean sw
a TH aR ITEA I A W, W off Ik I
T WWI/In factorial fuction, if divide by any

number then remainder will come zero one's further
zero will come to.

3ifew (gentd ) 3w 3R siferm 2 fek freRTerT
(To find last (unit) digit and last two digits)
m R T § 10 ¥ 9 3 W, S 9% ST @,
I8 3G T HI ifeH 37 (IHE 1 34) A
The remainder obtained by dividing a number by

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

m R S 100 § W 4 W, S 9NGA S g
I 3§ T & 3w & 37 Ml
The remainder obtained by dividing a number by
100 will be the last two digits of that number.

B 3ifow (gTE ) 3iek AT HINTYFind the last (unit)
digit-

10
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