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HET Ugla

(Number System)

' iRt =1 faaraT (Division of numbers) ‘

HET (Numbers)

+ v v
arfae T2 (Real number) Hftsr JEn BRI W (Imaginary number)
5 4.-3,-2.-1.0,1.2.3.4,5..... (Complex number) fepedt e e 1 i
" imm = {a+ib) {Square rool any negative number)
Vi6,R—.3,4,-3,5 J2, 3,42, 3 {2+ 3i) N
7 (2-7i) i= =]
I i==li=1
v 3 4i. 5i
Tt g 57T (Rational number) OET H=T (Irrational number) 3.
fet pig 1 | Foren = w5 2 fors piq 79 & fommn 7@ = ==
& (q#0) o i
V2 = 14142........ .
'S 3 — = Bl i MU
* S5=—= s 16 = 1 =4 - “E =1.7320......... (Megative integers)
0 ® J5 =22360.......... A
=0 e o m=3.14159........
7 35
Z=7 1§5=-= o=
* 1 * 10 —r ‘iﬂﬂ‘&" (Integers) —————* (7¢ra)
24 5 e |
(e . i e =2, =10, 1,23 .. ] i
s 10/ qui =
‘ (Whole numbers
il i L5 X T -
L s (Positive integers)

L, & Feermne

m@fﬁﬁ HETY (Matural numbers)
L2, 3, 4,5, ...
|

' ' + ' +

{Unii number) (Prime number) {Composite number) (Odd number) {Even number)
HE 1 TUHECS qH 2 AUEET 2F e T (L35 T A2 0,8
[Cinly one faclor) {Only two Taclors) { More than two [aclors)
=1 2 »1.2 4-31,2,4
d=13 6=1,2,3.6
3= 1.3

m—m/aﬁw STATST WIAT (Co-prime/Relatively prime number)

o TEETH T T A RAN, 1 B 8, TE- T FeE 81 (A pair of numbers which H.CF,
{Ilighest commeon factor) is 1, is called co-prime numbert Ex. (2. 30,03, 41,3, 3,06, 7). (8. L1

S EET-3THT T {Twin-prime number)

e AT TS = U T fsed 2 %7 #aT &1 2, TEAT-AAT HIAT FR@eqml # | (A pair of prime numbers in
which the difference is two s called twin primenumber) Exc (3, 50,05, 70 (11, 13)
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(amefas: wEAmE (Real number) )

1 .
qoTsh (Integer) firg {Fraction)
1 2:3:]
(ooveneee=dy =2 =1, 0,1, 2, Fns) l =, u_{]..1.C]I..MJII.B,H..._.... 0.345134........
23413
HerTe i ¥
(Simple fraction) EELEERECE]
1 2 3 11 { Decimal fraction)
2'3'4'13 0.3, 0.34, 0.333......, 0345134.......
I |
{ Terminating decimal} (Non terminating decimal )
0.3, (.34 0.333......., 0345134........
Ll
T & HY T F
{With repetition) { Without repetition)
0.333....... 0.345134........

& qREM & WY al ¥Ead H 9RHT §e & ®9 |
=6 B b B (Decimals with repetition can be
expressed as rational numbers).
AT AT B &I ol Ug==
(The test of prime number)

T ' B TR e € a9 ' 9e 2 4 s
Thfde G g, (Let a is any give number and n is
the smallest natural number).
Er) (where),
3 § T e ' G 3HE B TS I
e ¥ faad wh <@ | aft e ¥ foedt off 9= w
'a'{ﬂﬁ:ﬁ%ﬁm%ﬁa'a'ﬁmm
grft, st=rem & |
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 T TH&IUT (Test of 241)—
241 = 16> > 241
16 ¥ BT 3199 @MW (Prime number less than 16)
=2,3,5,7,11,13

241, 16 § B fRdt oft st W @ faws 48 2
(241 is not divisible by any prime number less than 16)
o 241 ST HEAT B

(241 is a prime number).
Ex. 437 a1 THEIUT (Test of 437)—

437 = 21% > 437

.

21 © B T Gt (Prime number less than 21)
=2,3,5,7,11,13,17, 19,

437, 19 § yofa: foarsa 81 (437 is completly

divisible by 19)

437 UF 9T HEA 2|

(437 is a composite number).

AT HEATSHT Tt W&
(Number of prime numbers)

[

1-10 & &= 379 Hem

(Prime numbers between 1-10)
1-50 & &= 37T He

(Prime numbers between 1-50)
1-100 & &= 319157 H&

(Prime numbers between 1-100)
1-200 & &= 37959 T&
(Prime numbers between 1-200)
1-1000 & = 3797 F&
(Prime numbers between 1-1000)

15

25

46

168

& YYH AT §@A (First prime number) = 2

o YId 9T G & (6k + 1) & ®9 H for@r o
Tl &1 Al T (6k + 1) 3EYTH & T 9T
T T A w2
Each prime number can be written as (6k £ 1) form.

But every (6k £ 1) from may not be necessarily
prime number.

Maths Capsule

YCT



Ex. (h » 2 —1)=13 592 541 (Prime number)
25 (6= 4| |99 T4 (Compaosite number)

N A
fersrrftar o = (Divisibility Rules)

2,4, 8 TAAT 16 el TaraTiTaT
(Divisibility of 2, 4, 8 and 16)

B 2 okt faariar (Divisibility of 2)—: AfE et &=
P g (3ifem) F B AW A 0 @ A2 F fawrsw @
a8 de 2 § fawrsa gl
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

B 4 &t frarfar (Divisibility of 4)—: A fohedl de
& s A ofF (3HE, @E) A A 00 F A4 F
foersa &1 af 98 He 4§ fawsy gl
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

W 8 ki foraTfaT (Divisibility of 8)—: A el Hem
% A A i (3E, e, qheN), A Al ‘000" A
8 ¥ fawrsa @1, d e 8 ¥ fawrsy gnfh
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

B 16 @l fauisar (Divisibility of 16)—: e foelt
HET % AW AR SF (3, e, Fhel, BN), A
r '0000' A1 16 § faws @, @ d@ 16 § fawsy
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
g 2 AT TIMIRAAT (Dhvisibilily of 2)
2 =2 R 3HE (Last digil)
e 4 T TS (Divisibility of 4)
T Tw
=4 T 2 HFE (| ast 2 digils)

7= & AT (Divisibility of 8)

2—§ #faw 3 2% (Last 3 digits)

o 16 ®1 e (Divisibility of 16)
=16 3EAE 4 HF (1 ast 4 digils)

Adunasnnasanm A RRAARR AL RAY
P i e e e e e e O e

[

3 |q9T 9 sht faaTSTaT (Divisibility of 3 and 9) ]

Ex.

Ex.

3 l TauTfar (Divisibility of 3) —: afs el T&
& 3! 1 A 3 W ST @ A 9 gew 3 ¥ favrsy
il

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+1 21 o
Tr81vaATL 3 = 3 =7 (fo9rsa/divisible)
3 W@ 78141, 3 ¥ fausw @l (Hence, the
number 78141 will be divisible by 3)
Ex. 246753
+44+6+7+5+
24 63 7r5%3 =? = 9 (faursa/divisible)
I WEAT 246753, 3 ¥ fI9=T B (Hence, the
number 246753 will be divisible by 3)
9 =t fremirer —: afx et e & siwi &1 4 9
g faures & @ 9 g@= 9 ¥ fawrea gl
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 (fawrsa/divisible)
3T W@ 764352, 9 ¥ fawrsa @nfl (Hence, the
number 764352 will be divisible by 9)

432432

S Ar3+2+44342 I8 _ ) frmsadivisible)
9 9

3T WEAT 432432, 9 ¥ fg9=T B (Hence, the

number 432432 will be divisible by 9)

3 R 9 i Bl #, 99 % wWHE W s A

(Digital sum) bl TR & Gehel |

In divisibility of 3 and 9, we can use 'digital sum' in

place of sum.

3R AT (Digital sum)— e Fae et F Rafa

2 5@ 38 9 ¥ fywifom foham smar 81 srefq sfel o
TN 9 B AN 9 F A¥F T W TR F o0 H
STg 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 140=1

11 Digitalsum 141=2

g4 Digilsum ¢ 4_1p | 2 3

786 —Digialsum 5 o 601 2 1 3
31 geft A B FE F RFH A 9 R (Cut all

digits whose sum is 9)

Maths Capsule 5
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o UH qul o g & R amo o, 1, 4, 7 21
(Digital sum of a perfect square number 0 or 9, 1, 4,
7)

sty wen | fefsiea am & T & & faw gwen
R fefsrea amm 1 & |

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

w TR 3T 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— % fFeft T &1 & 3, 6 & 9 &, @ 3= am
% fw 1 & s T €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 3T 100 AT fersmTaT
(Divisibility of 5, 10, 25 and 100)

B 5 ot faaiaar (Divisibility of 5) —: afe foedt &=
T EHE H B 0 A5 2 A 98 @ 5 T A
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 = faarfsEr (Divisibility of 10) —: afd el
T& 1 TR H 6 YA 2 Al 98 GE@n 10 9
fawrsar gt
If the digit at unit place of a number is O then the
number is divisible by 10.

Ex. 570120, 4567890

B 25 @i faurfsEr (Divisibility of 25) —: afd foelt
Ten & sifaw & 3% (WK, IHE) 25, 50, 75 A 00
g @ 98 Te 25 ¥ fered gy
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 <kt faaTiaar (Divisibility of 100) —: At el
He & 3ifqw & ¥ (RTE, THE) 00 & A a8 HEA
100 ¥ furea gnfti
If the last two digits (ten's, unit's place) of a number
00, then the number is divisible by 100.

Ex. 689200
B 7 st fanfaT (Divisibility of 7) —: 58 T &

THE & 3 D DIgH UY o=, T ¥ THE & 3
F P B TR W W T AT 7 F g g @
9 e 7 ¥ g gnft ot "t % fau a9
fopen a-a BT 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
14|13
L] 5
2 g .
_"H =% _b' - 2

7 ;
A 343,7 9§ fa9rg 2

(Hence, 343 is divisible by 7)
Ex. 383838
IRIRI|R
1612

38367

1442

382

4

=
_‘|

16 I @

21 --:>"_I| 3 g
Ia: 383838, 7 4 fawsa 71
(Hence, 383838 is divisible by 7)
11 &t farfar (Divisibility of 11)—: afd fosl
TN & Gl o 37t I, fowe T & Sfhl
T, W AR A A I A A 11 H PN @, A aR
e 11§ foersg g

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

THEHT T A (Sum of even position) =4 +2+3=9

faom Tt 1 A (Sum of odd position) =3 +1+5=9
:]9—9]:0

3 TEA 352143, 11 § quia: faues anft

(Hence, the number 352143 is divisible by 11)

Ex. 71940

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

faom Tt 1 A (Sum of odd position) =0+ 9+ 7=16

|5-16|

=

=l (qof <)

37d: AT 71940, 11 ¥ qoid: faes anft
(Hence, the number 71940 is divisible by 11)

b

[ 7, 11 30X 13 =t ferfrar (Divisibility of 7, 11, 13) ]

m ol den & afed W F 3-3 i & S FHH|
TR % I B AN a9 fovm T % g @
I T SR FepTer-

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—

Maths Capsule
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e e AR 0 AWM @ W& 7, 11 I 13 § fFAsT

il
If the difference is 0, then the number will be
divisible by 7, 11 and 13.
Iy efdw 7, 11 3R 13 & 9 Rg-Rrg I s gnft
& T off S8 ¥ faarea gnft)
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
31 G 7, 11 3R 13 9 fawrsy gl
Hence, the number is divisible by 7, 11 and 13.
Ex. 1001
001 001 =001 —001] =0
3 G 7, 11 3R 13 4§ fawrsy gl
Hence, the number is divisible by 7, 11 and 13.
Ex. 786730
786 730 =786 — 730

= 56 (7 9 fawr=a/Divisible by 7)
o & 7 ¥ fawrsy gnfi
Hence, the number is divisible by 7
Ex. 5786
005 786 = |005 — 786)|

= 781 (11 ¥ faurea/ Divisible by 11)
3 e 11 9 e anfh
Hence, the number is divisible by 11
Ex. 91689
091 689 =091 — 689]

= 598 (13 ¥ fawra/Divisible by 13)
3 T 13 ¥ s g
Hence, the number is divisible by 13
Ex. 786709
786 709 =786 — 709]

= 77 (7 3R 11 ¥ fa9=4/ Divisible by 7 and 11)

3 e 7 3 13 T faarsg g
Hence, the number is divisible by 7 and 13.
S g G R 3w § fawrsy 8, d 9e 39
(37) H& & oEve ¥ o fawsa et
When a number is divisible by another number, It is
also divisible by the factor of the number.
Ex. 48, 12 ¥ f39rs 81 (48 is divisible by 12)
@ 12 & UGS (1,2,3,4,6, 12) § 9t 48 fawrsay
=l (Then, 48 is also divisible by factor (1, 2, 3, 4,
6, 12) of 12).
SE FE g@ A A qA Y E wgersy dest §
fowrsg & @ @@ T A Ewa ¥ off fawrss
il
When a number is divisible by two or more co-
prime numbers, It is also divisible by their products.

Ex. 12,271 3 § f397 1 (12 is divisible by 2 and
3)

"7 (2,3) - HEIAWST §@AT &1 (Co-prime number)
5012, (2 x 3) @ o faarsa gFm (12 s divisilbe by (2
x 3).

Sa FE g, & T R @ el &1 e
g, @ 98 g 39 & gt & A i SR & of
TorETE gt

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

Ex. " 6, 30 =T UGS 21 (6 is factor of 30)

q9T 6, 18 FT UHETE 21 (and 6 is factor of 18)
a6, {(30 + 18) = 48} 3 {(30 — 18) = 12} &
TUFETE B

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

5o HE G, fhE o ge @ mave 8, A 98
T, 39 (37) T & O 1 f UGS g
When a number is a factor of another number, It is
also a factor of any multiple of that number.

Ex. " 4, 12 i UFETS 21 (4 is factor of 12)

T 4, 12 % U (12, 24, 36,
g

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

I P G&I TF 3iF A 6 I TRER G S 21 Al
% 3,7, 11, 13,37 § fursg anf

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)

I F1 GE& A bt F AT AR TRy § S+ 2 A
% 3,7, 13,37 ¥ faursa gnft

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

Ex. 383838, 171717, 595959

afe foredt S § 3,6, 9 WM 12 3 & TN) § &R
UM ¥ F TR S § @ 98 W 3 a9 37 ¥
faursa gnfh)

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)

[

FATHEET AT AT EHT }

(Place value and face value )

T (Place value)—: [l & T = ¥ fodt
3% F FITH 39S T T U B g

The place value of a digit describes its place in a given
number.
Ex. §&1 7345724 # 7 %1 e 8-

Place value of 7 in number 7345724—

Maths Capsule
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7345724

|_> T 10 =700
T 1000000
Ex.

T (Mumber)
347 3

HETE (Place value)
| I—.E K | =3
7 % 10=T0
5% 100 =500
# 3 = 1000 = 3000
Ex. ‘TIRE §9IR TIRE 9 TRE & 3 # fordi-
Write 'Eleven thousand eleven hundred eleven' in
digits—
11000
1100
+ 11
12111
S| (Face value)—: fhdt T # fadt s =t
S T 3R ST A 21 9 A W R el T
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. §&1 7345724 § 7 o1 SIF@H 8-

Face value of 7 in number 7345724—
7345724

| &

HET (Number)
3. 57 2

A (Face value)

F000000

% ]

5
3
o I H WEEHE F HY-Y Sg 9= o = @
21 (The face value as well as place value of zero is
always zero).
SIS GEAT hT TATHT | )
(Place value of a decimal number) )
f 78623.4679 | h
7 % 10000 = TO000<] | L» ox = 0.0009
§ % 1000 = 8000 HRX
6 100 = 600< T — = 0T
2x10=20 gen o
Ixl=3% 1
6 x — = (LM
100
L5 ax-lopa4
k- 10 )

TR W T Wighand

(Division operation in numbers)

T div i.\'my ) Dividend [chﬁ.‘i-{:uluutiunl (q)

YA remainder ()

|D=dq+r| o Where. 0<r<d

Ex. 98 §& 90 &U 9 15 § 90 & | 996 14
3T YEHSA 13 W &2
Find the number in which dividing by 15 gives
quotient 14 and remainder 13?

Solve- D=dq+r
D=15x14+13
D =223

Ex. fhs S & 5@ 11 91 5 ¥ IAUR 9 e S
2, @ W% HEE: 2 T 3 SWdl 8, S GEA H
55 § 9N & W WY fRaAT ST g
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?

T 11 x5=55
113 5, 55 & UHETE §
(11 and 5 are factors of 55)
D=11x3+2
D=35
Ex. 519 & STA-3Te Hemsdi & Rt et ¥ A <
T VIV HHE: 547 T 349 M1 &1 S I A
T I GEms b A F 9T & ar 9whd 211 S
2, 9 i A ?
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—
HMET, J9H7 9% (First quotient) = q
g 9TRa (Second quotient) = gy
IWIATTS A% (Common divisor) = d

Solve—

Y9H G (First number) = dq; + 547
g "= (Second number) = dq, + 349
then, (dql + 547) + (dqz + 349) Remainder 211
d
d =547+ 349 - 211

d =685

Ex. fd S #1441 § 997 3 W B 40 A B
I T & 21 § AT & T TR feheT a2
When a number is divided by 441, the remainder is

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

Maths Capsule
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Solve—

21, 441 FT TH 'TTH'@U%'% (21 is the factor of
441)
_ @ Remainder 19
21
31 TGS 19 B
Hence, the remainder will be 19.
Ex. f5dfl @ il 231 ¥ 97 39 W ITGA 45 TIAT B
34T G B 17 Y 91 3 W ASh b @ ?

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 UGS T 21 (17 is not the factor
of 231)
. QYR I AR fRar ST gehar 21 (The remainder

can not be determined)

ZhTS ohT 37k (Unit digit)

m et T &t Sifaw ik, ThTS T 3ieh heeTal
2l (The last digit of a number is called the unit
digit).

4364337
Ly =578 =1 2% (Uit digin)

o 7631542 = 1308 A
Ly s =7 4% (Unit digit)
w765 1849 = 1614
Ly s =7 3% (Unit digit)
s 763 — 542 —» 221 ,
Lo =2 97 of% (Unit digit)
& 763347 > 418
Lo =52 &7 af= (Unit digit)
W63 - 94T= 182
Ly grd = s (Unit digif)
@ 765 - 943 > 178 .
\ L 5 a7 3i% (Unit digit) Y.

@ H29 aldl oA | R 6l i feed 9ng ag 9e
# @ B G@ # 92 €1 (In subtraction problems,
while finding the unit digit, the smaller number is
subtracted from the larger number).

@ U I H SfH 3fF, THER H fF MWW IHW
YA AT KUTHF & THA ¢ AT SHE H 30
&t (The last digit of the answer obtained will be

unit digit. The answer obtained can be positive or
negative, but not the unit digit).

FHTS T 37k TreRTerT W T | o ot &
(Finding the unit digit when number is rised to the
power)

Wi fereft E&hT T 3T 20k (0, 1, 5, 6) BT AT 3/
W i ot O B q IHHT TS T 3Tk oT@T
AR (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).
e 2

-
g 1 LE A= CTEL
L SR TH 2T La T
(LTl ity el digity
ToTRayT S
Le gmtd i La comid w1 ai
(T TR (TR
LW o

Wi fereft W AT SRS T 3k (2,3, 4,7, 8, 9) B
qAT ST W KT U B A TR Rl 3k
frreRTeT—

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—
Erﬁgr%aﬁnﬁsiaﬁaﬁ4ﬁﬂméaﬂﬁﬂww
A & (Divid last two digits of power by 4 and find
out remainder)

BT & 31fc &1 315 (Last two digits of power)

4
IHA (Remainder) = 1, 2, 3, 0

IR (Remainder) HTd (Power)
1 1
2 2
3 3
0 4

25 e L. .
4  (Remainder) (Power)

=52
be 7t 1 %% (Unit digit)

r [978]
LE 'él‘f'l"‘i - o - %
4 (Remaimder] ~ (Power) =

£ = 64

Le =R & ¥ (Unit digit)

(5671

59  Imem A

. > 3 » 7

4 (Kemamnder) ~ (Power) -
7' = 343

L TFE F HF (Unit digit)
" 6543

12 T LG A
— - *= [} #
4  (Remamder) { Povweer)

3= Ri
Lo g & #HF (Unit digit)

Maths Capsule 9
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(When the number is in the form of N!)

[ e T N % ®q § & J

o W UE 0l B H A
{When the power is in the form of n!)-

nl  IEEE 21

4 (Remainder) © {Power)

L T o I e

1!

"

TRl Where, [n' = 4

A S
fad P —

o A lad P —

A
il

li! =n{n ; N

Qo2 .

- 786! > 4) — 300y
{ Remainder)

e 2 =16

LI- TFE F 3F (Unit digit)

Ex.
2 1

e e

P L
((FOWEr)

\. J/
@ e HEAT n! % UFHA o ®9 H & (When the

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

H&I1/ number or| 1t |2t (31 |4

THE I 3F/Unitdigit |1 |1 |2 |6 |4

o 51 3 5! ¥ 3Mfers gHE & 3iH 0 = 81 (5! and
greater than 5! give unit digit 0).

5 o T[UT T IS T 37k
(Unit digit of multiplication by 5)

r.

w5 faTl T (Odd number)

N

TEE F FFE
(Unit digit)

5

FEE I 4F
(Unit digit)
Ex. §»3- |5 TFR H I
(Unit digit)

Ex.5=1-5

L)

TR EE
(Unit digit}
Ex. §»2- | 2 F FE_

TSk FH HE (Liven nunber)

(Unit digit)
Ex. 5 x 4 - 20 58 1 3%
i Unit digit)
s, TR EER T T M4

£y
(Lven number) (Unic disin)

({Odd number)

LI.S\l\E—lUM
{Unit digit)

Ex. 5 3 x4 - oo S0 91 &0,

{Unit digit)

B S gl o dem & gHE # 0, 1,4, 5,6 A9
g T 8, Afe A fRelt e S e @ 3 0,
1,4,5,6 @19 &, @ eravas 7@ % @ gl & 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)

'S'Ic\:’:ﬁ' st "T"IEE? (Number of trailing zeroes)

B T & i 5 e 2 F I (Pair) ¥ B € a5
T 2 &1 UG B W g I A B 2

A zero is formed by a pair of 5 and 2, ie. by
multiplying 5 and 2, we get zero

B Ry s wE 2 F o i 2 sa & g
&1 famfor gr 81 sEfIg Il g W % faw 5
Td 2 I G @ S 2 3R R I %9 arer
2 30 & = & iy g 21

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.

w 5w 2=1)

u M. el pair POTE

5 %3 uly > | i, m“xc.n.> ]
g 25 % 4= 100

5% 9 Mo, el pair, o ool .

s 125 =4 =500

=5 5 Mo wl pair :
i) I > 7 \r:-.r-f?c:m,}z
(W hieh prower [oss)
we 25 K=200
at o M. el pair s o poro
Sx2 > 2 - =
(Which power less)
e |25 28— 1000
S M. ul Fﬂ”’} 3 Rt ul"f-:m,} 1

A AU AN A AL AR AL A AL R AR A AL A AL YR
f A ddddd dddddddddd A A A d A A ddd Al dddddd

25 x 16 x 2 x 5 & OT A R e 3R fFa 3=
gt ?
Multiplying 25 x 16 x 2 x 5 will be how many
zeros on the right side.
25x16%x2x%x5
=S 5X5x2%x2x2x2x%x5
= 5% x2¢

L i, “f]"*'-"': 3 Me, aof FETO, 3

=
e

Sol.

[Which prrwer less]
Ex. 300 x 400 x 24 x 25 & 0T & W Afe 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.

Sol.

&

Ex.

Sol.

Ex.

Sol.

Ex.

300 x 400 x 24 x 25
= 3 x4 x24 x25x10000
=3%x4x2x2x%x2x3x5x5x10000
= 2° x 57 x 32 x 10000
2 5 % 3 2 10000
+
(00 {000
EBT ' §& (Number of zeroes) = 6

.1 F AR 60 T Tt Wepfin TS F O R W

alfg 3R foha= ¥ S ? [Multiplying all natural
numbers from 1 to 60, how many zeros will come to
the right side.]
1 x2x%x3x...... X 25 % ... x50 % ... x 60

$0_ 12

%: 12 +2 =14 (I[F/Zeroes)
fau M e # 7w Wy ¢ 5 PHwd W W 5
T B ST 2 F AU FH T B 2

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

S ITHE 5¥ FH & a9 T I 9% H A |

Stop dividing when the quotient is less than 5.

1§ @& 100 T it 9ot demslt &1 o S W
fope NGl 3T ? Multiplying all natural number
from 1 to 100, How many zeros will come to right
side.

1% 2% 3% X 25 X .. X 50 X, X75 % ... X 100
100,
5
%=4 20+ 4 =24 ([ Zeroes)
1 ¥ @ 500 7% Tt Wrpfoe wemsti & o H
W AR AR fope T M |

Multiplying all natural numbers from 1 to 500, how
many zeros will come to right side.
I x2%x3x...x25x...x50x...x100x ... x500

—= 100 + 20 +4 =124 (I[=/Zeroes)

5
1§ @ 1000 T & 99t §@ef F 0 FH W/
e 3R e I e

Multiplying all natural numbers 1 to 1000, How
many zeros will come to right side.

X2 X3 X x 25 x x50 . x 100% ... %1000

1000

—— =200
5

200 _ 49
5

—-=1 200+ 40+ 8 +1 =249 (I3/Zeroes)

Ex. 80 T& &I @l §9 sl & o7 &7 W Afe 3R
fopa S 3 ?
Multiplying all even numbers upto 80, How many
zeros will come to right side.
Sol. 2X4%X6X%X ... x 80
80_g
10
8
3 =1 8+1=9 (3/Zeroes)
@ T @A & PHEA #, T8l aR A 10 ¥ B
%, 39 9 5 H|

In multiplication of even number, first divide by 10,
then by 5

Ex. 51 § @& 100 T & @ff Heamsii & om0 &1 W
fopa S 3 ?
Multiplying all the numbers 51 to 100, How many
zeros will come to right side.

Sol. 51 X 52 X 53 ..ooe.... 100
SIX2%3 . 100] = [1 X2 X3 oo 50]
= 100_5 3010
5 5
20 _ 10_
= [20 +4 =24] [10+2=12]

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

On solving 96! how many zeros will come to right

side.
Sol. 96! =96 X 95 X 94 X ..o x 1
% 19
5
19
—=3 19 +3 =22 ([ /Zeroes)

5
Ex. 9860! ® 8 HTH T A 3R fohae ¥ 3|
On solving 9860!, How many zeros will come to
right side.
Sol. 9860! = 9860 x 9859 ............. x 1
Zo=1om2

1972 40,
5

2478
5

78 _is
5

L_s
5

= 1972 +394+ 78 + 15 + 3 = 2462 (J[/Zeroes)
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Ex. 1| § Tt 100 T o Heamsii &1 o & W e | Sol. 100! =100 * 99 X 98 X .....cccvvevrnnnnnee. x 1
A 10_3
Multiplying all the odd numbers 1 to 100, how many 3
zeros will come to right side. 33 - 11
Sol. 1 x3x5x7x9x11I ... 99 3
‘I @ g g g (Number of zeroes is 11
zero)”’ 3 3
o fo3 78 g # et g fauw 2 iE f gem 2 9 34
fofom @ Brft suferd g7 demsd & TR J 2 3
B HE W IF T S o R T oW H| 0= 33+11+3+1=48
TFGA % 3 § Th ff I G T G ? #d:/Hence n = 48
In the given question all the numbers are odd, no | Ex. af& 122!, 6" ¥ qufa: fawrsa & @ n & Ay =
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. Y 100 31959 Hesl 1 M T R A 3| Sol. —— =
fort S STt ? | 2 3 3 31 g A ¥ o, 3 3 AW AW A (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 x7x11%x13%x17 %19 X v, x 122
97 —= =40
=2x5 3
=2'x5! 013
= Y[ & §&AT (Number of zero) = 1 3
Ex. (1 X3X5X7X . x 99) x 8 % TUEUE &% 3d B_y
# qfe 3R Pt fobe S ST j
How many zeroes on the right end of the product of 3 =1
(I X3 x5x7% . ... x 99) x 8.
Sol. (1 X3 X5 X7 % oo X 99) x 8 = 40+ 13+4+1=58
(5% 15%25%35% v, x 95) x 8 #1d:/Hence n =58
{5 3 2 % SiIg & fIT/For pair of 5 and 2} | Ex. 1231, 12" g gufq: farsa & @ n &1 feEaw W=
=52x2} BT—
5§35yt MNooulpair o Nu olveny o If 123! is divisible by 12" then find the maximum
(Which power less) value of n :
Ex. S & T 91 BT 1231 123 123 123
. Sol. = — =41 — =061
Find the number of zeroes. 20 3x2? 3 2
123 122 121 121 120 119
Sol. 8123_;22_;21; 2121_5120_;193 % £= 13 o_ 30
3121 (32312392119 22 _ 5! _2Y) 37 x2 3 2
1 123! 13 30
321 09-3-1)2119(4-2-1) o o o —=4 —=15
3121 (5) 211 (1) 3 x(2 ) X2 3 2
21 % 3% x5! 123! 4 15
2" x 5" 3 Px@r <2 3 277
Mo, of pair | — no. of zero — | 3d:/Hence n=58  Sum =159 %: 3
Ex. A% 100! & 3" ¥ yofa: fawfsa fram Sm@ at n & 3
s1ferhad w1 BT- 5=1
If 100! divisible by 3" then find the maximum value _
ofn - Sum =117
Maths Capsule 12 YCT



IUHEUEST shi TEAT (Number of factors)

( TUEEUE (Factors) )
TOETE AIEE QU B §, S fRE wem @
qufe: R T TR 8
Factors are positive integers that can divide a
number exactly.

Ex. 123 TorHEUE (Factors of 12)
1,2,3,4,6,12

@ 12 % 7O (Multiple of 12)

12, 24, 36, 48,

| TTurTETEl it A FET (How to find factors) |

B R ff den F W oM PHEvsl & &9 §
fera

Writing any numbers as its prime factors.
Ex. 12=2%x3'

72=2°x 3

90 =2"x 3% x5!

TH Where,
m == FEE A= (Composite number)
i, b, ¢ = TIFERAE T (Natural number)
X, ¥, &= 3 1= Prime number)
v
HH

; g (Odd)
(Even)

m

[

12 o o= uEvET & o J

(For the factors of 12)

3l "IU'FF@'UE} I HEAT (The number of total
factors)—
.

(2+ 1) B
dxl=8f

fww UEUST @ W& (The number of odd

factors)—
12=2"x 3i

12 = 2}
3

(I+1)y=2
HH TUFEUET i & (The number of even
factors)—
12=2°x3

2x=(27% 3]

A {1+ 1> (1+1)

(Fven) 2y« (2)=4
Tt W@T RT AT (The sum of factors)—
12=2*x3'

=2"+2'+2)(3°+3)
=(1+2+4)(1+3)
=7%x4=128
foww TUE@UET @ AT (The sum of odd

factors)—

B $d UEEUS] & G (The number of total 12=2"x3'
factors)—: (a+1)(b+1)(c+1) = 3°+3")
m 499 UEEUS] # §@ (The number of odd 1+3=4
factors)—: (b +1) (¢ +1) = fowm prEvEl & 9 & fau, gw EEvel @t 3
B 99 ’I”'H'@'”?ﬁ # G& (The number of even Eolk (For the sum of odd factors, leave out even
factors)—: a(b+1) (c+1) factors).
m T ’Iﬂ'ﬂ'@'ﬂ@ N A (The sum of all factors)-: B |9 W T IR (The sum of even factors)—
(x“+2x1+x2 ...... ) x ' +y + . ¥’ x (2° + 12=22x3
1 c
zZ +7 ... z°) 14 A2y (20 4 2l
! =2 +29)3 +3
B fI99 TUHEUEl & A (The sum of odd factors)—: ( ) ( )
0, b 0, 1, .2 c =>2+4(1+3)
Y ty t.. y)x@z +z +z° ... z) . 6x4
B [T AT (The sum of even factors)—:
'+ x4 ) x ' +y! V) x @ +z' + =2 . 0 . ,
2 @ TH TS & A & fa, 20 ¥ e T a5 E
...... . ) o
B gf & (The product of factors) —: (For sum of even factors, don't start from 2°).
(X.y.Z)Total no. offactor-gzu-n [} '{:[g:ﬁ' m T -{IUTT (The product of all
B T& n & HEUEl & FohAl # AT (Sum of|  factors)—
reciprocal of factors of n) = 12 =22 x 3!
ToTTEvEl T T (sum of factors) Product of all factors of N = NTotal no- of factors/2
s 2=72;%3
" . 12=2{x3
. 5 i .
- 5 (Average) = W@W%(Sumof factors) =12 2+ D=0l +1)
1IU'I'—F@'U@Ehcm'@iﬂ(No.of factors) Ix2=6
Maths Capsule 13 YCT



B 864 % UH foha UHETS §, ST 6 & U N | Sol. 2° x 3% x 5
How many factors of 864 which are multiple of = [2°+22+ 2 [3°+ 32+ 3+ 3°] [5° + 57 + 5]
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 ‘
—(,[zlx;i] B 2° x 3° x 5* & |eft U w1 AR A it
@1y 241 <o S
—~5x3 ' Find the sum of all factors of 2° x 3% x 5% that are
=15 compeletly cube.
B 27 %3 X x 7" 3 T e T &, 5 et | SOk 2 %37 x 5
i ’ e\ = [2°+ 2% [3°+ 3% + 39 [5° + 5]
7 s o 10 = [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?
Sol. 27 x 38 x §° x 710 = 858438 )
' 23 24 a2 2 B 90 % @ft TS % oW w1 AN AW
=[(2)"2x37) x(5) 5x(7T)]
o EdELy
(ot =t & forg; ) ,
2% 5[5 % (3 % (5% % (PR Elnd the sum of reciprocal of factors of 90.
1 A A Sol. &M n % TUF@UEl % IHA H AT (Sum of
y (31T A5+ reciprocal of factors of n) =
[ 3§ =4 x 5% 5% 6= 600 Wﬁﬂzﬁ'ﬂ(sumoffactors)
B 2° x3* x5' x7"2 o W@ feRem TUmEUE § W gt n
= 90 =21 x 32 x 51
How many factors of 2° x3® x5'° x7'* which are (2°+2")(3° +3' +3°)(5° +5')
completely cube? = 90
Sol. 2° x3% x5'% x7"?
= @ T (33)2 N 253)3 x5 x (7" : - [(1+2)( +930+ 9)(1+5)]
= 3 (27 2 (3T
\L \Jr ~|r [3x13%x6]
> (2231 ST
=180 = 90
n 26x3‘5x535x742%®%ﬁm%ﬁ1ﬁ 234
Tt & W\ gut w= of { = 50
How many factors of 2% x 35 x 5% x7% which =256
are completely square as well as completely | g 1443 Tt W =1 frEa A w0
cube? .
Sol. 26 x 315 x §35 %742 Find the average of all the factors of 144.
it & fI 71T (Power for square) = 2 Sol. sftaa (Average) = 1 Fﬂfﬁﬁ(Sum of factors)
¥4 & foTT =1 (Power for cube) = 3 ) OTEVE! FT S (No. of factors)
AH9. (LCM) = 6 TUTHEVET & ART o T (For sum of factors)—
6:1 632 o 3 6\5 o &5 677 144 = 2% x32
= [(27) x (397> 3" x(5) x5 x (T)] 0 Al 1 A2 734 o (20 4 2l o 22
= ¥ S0 G50 (5 (7] = [2°+2 +2°+2°+27) (3" +3 +37)]
l l =>[(1+2+4+8+16) (1 +3+9)]
; (=1 2= Ty (3 (T4 = [B1)(13)]
= [2x3x6x8] = 403
= [6 % 6% 8] IUIHEUST i G o T (For no. of factors)—
= [36 x 8] => @+ 2+
= 288 = 5x%x3
B 2° x 3° x 5 & |t UHETST T AT 7@ RIC, =15
403
< gut =t 2 3iiEd (Average) = —
Find the sum of all factors of 2° x 3° x 5* that are 15
completely square. = 26.86
Maths Capsule 14 YCT



m

B T T S e A e e

1Cnly g peclect square wuncber Lae ode smber of Lictor)

ATET {nr)
Bl 21T vk bes oo veneben ol Baetons thet mns

munheriza parioct sguars .

Al st okl B s 3 uw ey £ #)

Suare ol o prioe omber s caly 3 Gcloes,

B 2 3w @t fRadt ded € R e 3
TUTETS §?
The total number of 2 digit no's which have only
3 factors?

© ST T % a7 b WA 3 UEES e g
(Square of a prime number has only 3 factor)

(5% =25 Faclory 1.5, 25

Sol.

lactors > 1.7.40

5,7 — 39T &A1 (Prime number)
3d: 2 3@l & 2 THEweH (25, 49) & 3 HE@UE
Gl (Hence, 2, two digit no. will have 3 factors)

3 ol @i fRat demd %, AR dhaer 3
TUTETE §?

The total number of 3 digit no's which have only
3 factors?

{7y =49

Sol. _
Faclonrs 111,121

Lactors o 44 169

289 -FAOS 5 ) 15 28
361 I-zii_'LumE 1,19,

529 I'Eu_Lun,E |23,

(11y =121
(137 =169
(17
{19y = 361
23y = 529

(29) — 841 LACOS 5 | g gy

(317 = 961 LRI o 4 3 yg

FT: 3 IR H 7 TEABH F 3 PEGIS FI
(Hence, 7, three digit no. will have 3 factors).

AN MUTAEUE HATd h{AT
(How to find prime factor)

[

FE Whene,
m =2 Iﬁ": BT [ Compastie number)
» ST HEAT { Prime mumber)
a, b, ¢ = WEginm S0 (Nalural number)
W _"'?r:ﬂ—‘ F1 HEA (Number of prime factors) = a+bh+c
M= TOETET T (Sum of prime factors)

m

¥ 2

ux + by +cx

B 144 & |ft SIS UEEUE wt HEE @
EdiELy
Find the total number of prime factors of 144.
Sol. 144=2%x3’
TS TUHEUE] S H& (No. of prime factors)
=4+2=06
B 2° x 3% x 7" o weft eruTsH UHEvET w wE
AT hitsTUl
Find the total number of prime factor of 2° x 3¢
x 712
Sol. 2° x3%x 7"
AT ’Iﬂﬂ'@'ﬂ?ﬁ F &A1 (No. of prime factors)
= 5+6+12
=23
B 6% x 10" x 35° & weft eruT TS W
W& AT hifu)
Find the total number of prime factor of 6° x
10" x 35°.
Sol. 6°x 10" x 35°

= 2x3)°x@2x5)""%x(5x7)
:>26X36X210X510X53X73

39S TUHEUE] S §& (No. of prime factors)
= (6+6+10+10+3+3)

= (12+20+6)

= (18 +20)

=38
B 2 x 3 x 5° % wefi srwTs UEETST @ AR

AT hitaTU

Find sum of all the prime factors of 23 x 3% x 55,
Sol. 2° x 3*x 5°

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

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

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

= 6+12+30

= 48

ITUhT UHI (Remainder Theorem)

HIETF i
{ilivisor) d | (Dividendy D
-

[remainder) r

(uotient) g

D=dg+r
TR W here,
Id=rz0

4
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MM e WHT

(Basic remainder theorem)

NP N
o, L a,n
a_o & o
a o e e

TETH F 5 F 5 T TR S e S e
{To solve the question, the smaller remainder should
always be taken)

L | Led
==

| L
|

FIE SEY & AR, IR S A AT
{According to the remainder theorem, the answer will
alwiys be positive)

[ o A &/Find the remainder :

70 %100 % 65 %1735 %87
17

=2 (2 (3 ) (2
70x100% 65x1735x% 87

17

22 ) a8
17

3d:/ Hence,

ML) (Remainder) = +7

ol.

IR-J

et |

T A

A=2x

I L |
=4 =3 %3 x|
Fl=axdx3Ix2x]
St=5x 4!

[14+214+31+41+51+6!........ 1000!

Sol.
10
_LH(2X1) +(3%2x1) + (4X3%2x1) + (5% 4x3x2x1)........1000!
10
1 42 4 4 0
1+2+6+24+120+ ........ 1000!
10
1+2-4+4 3
:>— | J—
10 10

ML (Remainder) =3
B Y% AT w1/ Find the remainder :

11+ 21+ 31+41+5!.......... 1000!
12
+2  +6 0
N 1+ 2+ 6+24+120+ ........... 1000!
12
1+2+6+0+.....0 9
= = —
12 12

I (Remainder) =9
B IR A iT1/Find the remainder :

10+21+3!+41+5!+6!......... 1000!
18
11214 314+ 41+ 51+ 6!......... 1000!
Sol.
18
+1 42 +6 46 -6
A 1+ 2+ 6+24+120+720+ .......... 1000'
18
_1+246+6-6_ 9
18 18

ML) (Remainder) =9

% Factorial function H, afe frdt T ¥ 9w fear S
a TH TR IR I I W, o off wNwa Y
3T WWI/In factorial fuction, if divide by any
number then remainder will come zero one's further
zero will come to.

3ifam (gaATs ) ik M ifew oY 3k faTerT
(To find last (unit) digit and last two digits)
B den 10 ¥ 9 T W, S 9uwa W g,
g 3G & F1 ifem i (3HE H 3iF) M
The remainder obtained by dividing a number by

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

m R e H 100 § 9 W, S UGS I T
I I T & W & 37 M
The remainder obtained by dividing a number by
100 will be the last two digits of that number.

B 3ifaw (3H1E ) 37k AT HINTT/Find the last (unit)

5 o digit-
L n!=nin-1) y 11+ 21+ 31+ 41+ 5!+ 6!........ 1000!
Sol. 3iftT 37 & T (For last digit)-
11+2!+3!+4!1+5!+6!........ 1000! I+ 21431+ 41+514+6 ... 1000!
10 10
Maths Capsule 16 YCT



1 (2x1)+ (3% 2% 1)+ (4% 3% 2x 1)+ (5% 4x3x2x1)........ 1000!
10

+1 +2 4 +4 0

1+2+6+24+120+........ 10000!
10
L1t2-4+4  _ 3

10 10
MEETc) (Remainder) = 3
. Sifq" 37 (Last digit) =3
B 3ifqw € 37k AT HINT/Find the last two digits-
103 x 1298 x 13702 x 1197
Sol. 3ifem & 37 & foIg (For last two digits)—
103x1298%13702 %1197
100

+ -2 2 3
103+1298 +13702 +1197

100
(#3)x(-2)x(+2)x(3) 36
100 100

I%hA (Remainder) = 36
3 37 (Last digit) = 36

[ TICATSRTUT ST TT (Use of simplification) ]

B A F s # @ 99 & fau, i ok & %
feedl @1 a1 &1 Tk A BRI L B FAG HEAT
=T O arafaes 99 e 3 & forg, siffw 9w
&1 S U § BieT foram T W O T
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.
(.15 Remaoinder ., . \1
— el <31 1]
15
By simplification,
it 35 Simplify. 7 Remainder P
W Wrile, 15 }1}' S 3 c 5 L
Henee, +1, =3
b 4
sPx§ =35
T TTEE L5 _io

l"\,__I.-"u'\:.l.uul remainder) _/
B 3ifqw Y 37k AT HINT/Find the last two digits-

13978 x 398 x 53 x 76 x 27
Sol. 3ifem & 37 & AT (For last two digits)—

13978 x 398 X 53 X 76 x 27
100
Simplify by 4,
19
13978 % 398 % 53 X 6= 27
180
25

+3 2 3 6
13978 %398 x53x19x27
25
(=2) % (+3) x
25

Remainder

(+3) x (—6) % (+2)

20 16 9
25

Il TE (Actual remainder)

=+16x4, -9x4  {. simplify by 4}
=+64, 36 (ITHA GHIM EHIHH id )

(Take remainder always positive)
T AT YlawT gog
(Cyclicity or pattern theorem)

B T YT & FIER, UhA UH (Aved e &
e T G § fafid €9 W gR 2R 2
According to the cyclicity or pattern theorem,
remainders repeat themselves after a certain interval
when divided by a number.

T 1 3 F &G, T B RER g 8|
After the remainder is 1, there is a repetition of the
cyclicity.

3d:/Hence,
3ifem & 3 (Last two digits) = 64

3 3 TINEA * 16 L
£ E S )
i | 7 7
2 2 32
T 7 7
- W 2 o4
i B o= ¥
¥ A | T 7
| THEA (Cyclicity) = 3

@ UG —1 ¥ +1 I & AT THAT Pl I HL 3

g1/To change the remainder from —1 to +1, the
cyclicity is doubled.

IEA
3 3
—=—x33 -4
T 7
2'_‘
S el L =5
7 7
¥y _
=6 -l
T 7
Remainder = =1 then power = 3
)
Remainder = +1 then power =6
FTHE (Cyclicity) = ﬁl
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Sol.

IYHEA AT I/ Find the remainder.

e =1 PUhs T (Euler's Remainder Theorem)

100 yig)
37 X Remainder % l
7 »
37]00 }.l
e _
7 (%, y) — T8 3T T (co-prime numbers)
S0 cyclicity = 3 v (&) — Fe 21912 741 (Euler totient number)
= R 100 Remainder 1 ) )
3 B V9% fHeRTTT/Find the remainder :
2 2 13°
777 15
8
MEETc) (Remainder) =2 Sol. %

(Euler's Remainder Theorem)

TR hE JTHS THT }

. 12% 2N (Totient of 12) =1, 5,7, 11

Yo <hl 2rgie |E& (Euler's Totient Number)—
TN x & goR 2Ne §e, x ¥ BRI 9 x & 9y
TEg g | (Euler's totient number of x is of

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

. 2Rl g@m (Totient number) =4

(. 13, 15 —> ¥ A9SI/Co-prime)

-Ij'-.cla'l!‘ I5=3nh
=
15 ’ = ]
Remainder = | L3(e)= ]3[ , ) I
2 4
=K==
35
15(9)=8

For totient number,

TR{HEH YHA (Fermatas theorem)

=12 (p)=4 [
29I W fHeRteET (Find the totient number)—
Ifn=axb
{a, b — AYST T[UIHEUE (prime factors)}

ot s

Ifn=a’>xb’x¢’

{a, b, c > 3IHSY TUHEUE (prime factors)}
: ol BBt
o T
If n is a prime number —:
n—n
_ 1
n((]))—n(l;j
_n(n-1)
n(§) ="
n(¢)=(n-1)
3 AT TS P 2V T IHY TH HH Bl

21

Hence, the totient number of prime number is less

than 1 that number.

Sol.

Sol.

g1

[J

Remaimnder 1 l

@ Where.

{

P — 9= 954 ( Prime number)

P, a — HE-59T e (Co-prime numbcr]}

IYHA ATE I/ Find the remainder :

ap
p
aP
p
a"'a'
N .
p
— l_a' — i Remainder a
p p
IYHEA AT AT/ Find the remainder :
a® —a
p
a’—a aaf'—a
p p
_ a—a 9 Remainder 0
p p
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B I9%E AT HIT/Find the remainder :
272
73

Sol. —

o 22 o i @)
73 p

ITHA = 1

73 — 399 §&AT (Prime number)

(2,73) > TB 39T GEAT (Co-prime number)
B Y%A A HITT/Find the remainder :

2100
101
100
Sol. 2—
101
2]01—] 3 aP—l
101 P

= Remainder = +1
101 — 319S¥ &A1 (Prime number)
(2, 101) — H8 31959 H&AT (Co-prime number)

18 xx=18
x=1

| .

TS IR qHT

(Chinese remainder theorem)

T IR FHT F SER, X HE Ik n F
frafeaa o & o/av #f 2 quiel ¥ S
2, @ 3 qiisl F IS ZW n & g F 9T H
fafare &9 & freffRe fpar <1 gebar 2, 59 9d & dea
o5 forToies SR W 317 21

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.

&
( farera= U== (Wilson theorem) | ’ .
X X7
? = R m =R
{:P =1 ]! Remainide : ,--":"l“\. ' ¥
P YP-1) axbxe X —s R | Remainder is
& b same in all cases
A&l Where,
{E"‘ —s AT FHET (Prime numhun} ; Y.
c
B Y%A ATG ST/ Find the remainder : &
18! XY X!
19 N =R T = R,
18! 1 ¥
il a=h=e X
Sol. axpxe R,
b
19-1)! .
( 19 ) Remainder (19*1):18 X-u-
— =R,
B RS A T/ Find the remainder : C
17! Common remainder = R
19 R=(a—Ry)=(b-Ry)=(c—Ry)
! )
Sol. -q-I:n- lllg Re mainder X &
N N—R, aNx
89 S 8 % (We know that), 5 R +
= % Remainder 18 lj."- h?’:.( E,_) R: .
b
1 8 X 17' Remainder
= >18
19 N—R.
I8 X c
N‘I';'f IEL“T R=ax+R;=by+R,=cz+R;
eXEET grnamle
T i [Where as, (a — Ry) # (b — Ry) # (c — Ry)]
Maths Capsule 19 YCT



U RS T

(Polynomial Remainder Theorem)

Sol.

Sol.

TH A TH § AE uW 9 9gU P(x) #, Has
TEUL (x —a) T 9T 39 W I9%A P(a) Sl 8|
Dividing a polynomial P(x) of degree one or more
by the linear polynomial (x — a) gives the
remainder P(a).

PO =x+2x—x+ 1@ (x - 2) ¥ AT A W

RS F R

" ISTeh (divisor) = (x — 2)

S (x=-2)=0=>x=2

BikL
g
= = =h 4
i} (3]
4 B
o R0 L R _ ;
f { 4"  Remamnder
o S
4 64 b
=— =34 - 5 :
4] [} in — ST U (Positive mteger))
4 256
L, ik

8", 3T HHT. (L.C.M. and H.C.F.)

W(m)aﬁww(m)ﬁw}

(Difference between multiple and factor)

X & A g% § WH W,

P(x) =x"+2x*—x+1
=) +202) -2+1 [
=8+8-2+1

ML) (Remainder) = 15
rETs 'Q'ﬁ?f (Factor theorem)— U&h I7 Th g
e oI aTet IgIs P(x) § s 9gu8 (x = a) ¥

TSt
(Multiple)

NUEICLECS

-l

(Factor)

9T 2 W 9FA P(a) H A 0 Bl B

P(x) = x* + 2x* — x + 1 T (x— 2) UIHEVE § f&h
EEll

" TSI (divisor) = (x— 2)

S(x—2)=0=K=2

T|ze 49

TN W I HEsd
¥ T HH W W
demei & w9 #
qRefya fohar S 21

The multiples are
defined as the numbers
obtained when

TS wm & T
@ & G g
% ®9 § gy ferar
Sl

Factors are defined as
the exact divisors of
the given number

X T A Jg48 | WwH R, multiplied by other
P(x) =x"+2x"—x+ 1 numbers '
— ) + 2020 -2+ 14 2. Taﬁﬂ@;m%; gmm@;ﬁ CINRCC |
—8+8-2+14 e number of | Bifid 21
—16-16 multiples is infinte The number of factors
is finite
-0 3. | PN IE FE % U | TUeEvel ® 9 e
FHE: (x—2), X +2x° —x + | B T TOHETE 2| T #® T A | fAw s & S
fepam Tor 21 areft fepam fersroi 21
o PR The operation used to | The operation used to
2"+ b P fodd) (@ +1 }L‘I’msnhle) find the multiples is a | find the factors is a
oo il = T todd) (: ];]l N multiplication. division
o 4 T tovedt | y 4. | Ut @1 GReme & R | UEEUel & 9Remd
o @'t n oy HHE(even) (u+h)x > .
T § 3fYs A1 39F | & T Hen 9 F9 A
(a-hyx
o o (odd) () x R BT AR 3IH% R BT =Ry
oAy foy R edd (: ];]l \: The outcome of the | The outcome of the
o ) _ ) multiples should be | factors should be less
a"—h'  n—HE(even) (u+h]w greater than or equal | than or equal to the
I {a.—b)~ to the given number given number.
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