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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
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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

Maths Capsule
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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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| AT, (L.C.M.) |
wET. (LCM)
& Y
fH HA9E  Least conunon multiple

(Wl T Tl )

- AET AR H B T E, A AWD A
1LCoML s the smallestnomber which is completely
divided by two or miore numbers.

- R VZF T AT, X, v 3 2 H I e
The LOM otx, v and 715 completely divisible by x,

randz.

B 123K 16 &1 AT, (L.C.M. of 12 and 16)-

12% o (Multiple] — 12, 24, 36, 48, o0, 72, 84, %6, ..o
16 % T (Mulliple] = 16, 32, 48, 64, 80, 96, 112, 128, ...,
IR O (Commmon muliiple) = 48, Y6

pronie s et B T (Least common muluple) = 48

AT (LLCM.) = 48

AT, J9 FH F Rt )

L (Methods of finding L.C.M.)

B faurs faftr (Division Method)— 39 faftr & & €
Gl S YIS HAWST G § d6. g faeie
% 9% 1 9 & S|

In this method, /divide the given numbers by

/

common prime number until the remainder is 1.
Ex. 9, 12 3R 15 & @ 94. Fd & /Finding the

L.C.M. of 9, 12 and 15

Sol.
219 12, 15
S IR T T
3]0, 3,15 oA
NERRE (LLOMy=2=2=3»3=5
AL 2 - 180
501, 1, 5
I, 1,1
B FETSH UHEUS fafer (Prime Factor Method)—

A & TE @S H AT UHEUEl & ®9 § Fh

FHITT| I=adm o1 aTel UHEUS H OHEA .99
BT

First express the given numbers in the form of prime

factors. The product of factors with highest power

will be the L.C.M.

Ex. 9, 12 3R 15 & @®YU. AT &/ Finding the
L.C.M. of 9,12 and 15
Sol.9=3x3
12=2x%x2x3
15=3x5
99 (LLCM.)=2x2x3x3x5
=180
[ Y9t o YR (Types of questions) ]
> %Wmﬁﬁmﬁx, (x, y, z) AT
y, z ¥ quid: foems &) .
Find the smallest no. which is | L.C.M. of
exactly divsible by x, y, z. X, Y, 2)
> | 98 <IATH §EA {6 AN ST x, | (X, Y, 2) W
y, z ¥ UIG: 9T &9 W 990 9 | FEA. +r
g ‘ﬁﬁf 13T 1
Find the' smallest no. which | L.C.M. of
# when divided by x, y, z leaves | (x,y,z) +r
d remainder 'r' in each case.
> %WWWWH& X, | (X,y,2) Rl
Y, z Gl TTT?[: I I W IS | AH. — k
ShURT: a, b, ¢ AT« gl L.C.M. of
Find the smallest no. which | (x,y,2z)—k
when divided by x, y, z leaves | S&l/Where,
remainder a, b, ¢ respectively. k=(x—a)
=(y-b)
=(z—-o¢)
( THT. (H.C.F.) |
THMO. (H.C.F)
e
HEeH SHETE ITighest commaon factor

{Hd;l w3l 2 UHETE ) [(Grreatest commmon divider)

~ WATY G T T AE WA R, 78 4w H FhE
H.CF 15 the largest mnmber, which can divide two
ormore nwmbers complotely. )

o (LW Z)F AL, x, y 31 z 57 700: i £om)
The HOF of x, v and = will dividde x, v, and =
complately.

B 12 37T 16 ST 7./, (H.C.F. of 12 and 16)—

12 % THETE (Vactor) = 1. 2,3, 4, 6, 12
16 % TUAETE (Factor) — 1.2, 4.8, 16

EXCIGIC TOETE [ Commean tactor) — 1, 2, 4

T wE THEAE TEETE (lighest cammen factor) — 4
AHO (ILCE)=4
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WA, AT A o farferat
(Methods of finding H.C.F.)

o

B @y f&afr (Division Method)- 3 gee x 3R

y I TEaH GO ATt (Find the H.C.F. of two
number x and y.) (S&/Where, y > x)
yﬁxﬁméﬁwﬁwnmwé|mxaﬁrl
@m%ﬁwﬁwmm%ﬁ:{rlaﬁrzﬁﬁmﬁﬁ
fohar ST 21 7@ ufhear @9 d% QTS SO S %
TGS I 7 @ S SifH 9= x 3N y & uewn
T B

On dividing y by x remainder is r;. Then on dividing
x by r; the remainder is r,. Then r; is divided by r,.
This process will be repeated until the remainder

becomes zero. Last divisor will be the H.C.F. of x
and y.

. 12 3fX 16 =T AT, J1T &/ Finding the H.C.F:

of 12 and 16 :
.12, 16 &1 H.E.49. (H.C.F.)

12 16 ¢

o : J.El | ]

R
&

Mz
HHE
0
AN, (L.C.F) =4

.25, 35 3T 40 H ALY, AT Hi/Finding the

H.C.F. of 25, 35 and 40 :
.25, 35 3 40 %1 7.8.9. (H.C.F.)

\

25% 35 1 S AN %
/a5 240
10425 (2 9
A0
- AW, (H.C.F) =5
5410(2 { }'
Sp
0

AT UHETS fafer (Prime factor method)-
TEdl, oS & T T FI ITh AUST UGS %
THRA & &9 § fafgw) $9 § &9 96 e g
TN H AR & e S & Heqd SHIEd%
g |

First, write each given numbers in the form of
product of their prime factors. The product of
common factors with least power will be the H.C.F.
of given numbers.

Ex. 12 i 16 ST WH.Y. A9 &i/Finding the H.C.F.

of 12 and 16 :

.12, 16 % 9.9.9. (H.C.F.)

12=2%x2%x3=2*x3
16=2x%x2x2x2=2*
THY. (H.C.F.)=2"=4

.25, 35 3T 40 T AT AT H/Finding the

H.C.F. of 25,35 and 40 :

.25, 35 3 40 F1 4.9.9. (H.C.F.)

25=5x5=5"
35=5x7=5"x7'
40=2x2x2x5=2"x5"
TH{y. (H.C.F.)=5

37 fafer (Difference method)—
| (Let),
g TS HT WH.T. (H.C.F. of two numbers) = h
@& §@ATC (numbers) = hx, hy
STEl/Where, x, y —> Hg3T9sd (Co-prime)
3 (Difference) = hx — hy
=h(x-Yy)
(x—y)=1— 099, Ge=ii & &= & R Sl
H.C.F. is a difference between numbers.
(x —y) > 1 > A.9.Y. Gl & &9 F AW 1 H
TGS Gl (H.C.F. is a factor of difference of
numbers).
q HEeT F AT 3 R ¥ Pl wer @ @
Hahdll (H.C.F. of two numbers never greater than
difference of these numbers).
I WY GO F S AT SR F PEGUS &
T 2|
Hence, H.C.F. can be either difference of these
number or factor of difference.

. 30 30X 45 T AH.Y. J@ T/ Finding the H.C.F.

of 30 and 45 :

.30, 45 % H.8.9. (H.C.F.)

30, 45
HR (difference) =45 -30 = 15
799 (HCF)=15 or factorofl5
30 3N 45, 15 § guia: fafem 21 (30 and 45 are

completely divisible by 15)
3{d:/Hence, #.8.U. (H.C.F) =15
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[ Y9l o YR (Types of questions)

I

> | T S 9 T HEN JA ST
Gﬁx,y,z@‘iﬂfﬁ:%ﬂ?ﬁaﬁl

Find the largest no. which can
divide x, y, z. exactly

(X, y, z) ©hAT
qay.
H.C.F. of
x,y,2)

> |98 9 ¥ € e g S0
m@x,y,zﬁﬂméﬁ‘ﬂﬂ'ﬂ}aﬁ
TIM H FHE 99 5 |

Find the largest no. which can
divide x, y, z and leaves same
remainder in each case.

x-y), (y -2),
(z—x) oAt

HHAT.
H.C.F. of

(X_ Y)’ (y _Z)’
(z-x)

> | @@ ad § ad §en g
o X, Y, Z T 9 3 W gAh
T H ¢ I a9

Find the largest no. which can
leaves

divide x, y, z and

remainder 'r' in each case.

(X_ I'), (y - l'),
(z—r) <l

HHAT.
H.C.F. of

(X_ I'), (y —l'),
(z-r)

Sol.

3 UTATE 875 3T 2272 I Wk i 3ierta G
[ 9T feam S ¥ a9y foon # wme o
Foar g Tt fim efear dwEr & efeRl T T
T EA?

The two numbers 875 and 2272 are divided by a
Then

remainder left in each case what will be the sum
of the digits of such three digits?

three digit number. there is same

873 2271

‘\.‘_‘_____._/
DilTerenes — 1397
[1# [27 = Primc number

HOE =127

3HF F AN Sum of digits) — 1+ 2 +7 510

THEY, 3 T, H grarr
(Relation between L.C.M. and H.C.F.

> |98 9 9 ¢ e g &l
ﬁﬂ?@x,y,zﬁﬂmaﬁ‘ﬂm:
a,b,c‘\}ﬂiaﬁl

Find the largest number which
can divide x, y, z and leaves

remainder a, b, ¢ respectively.

(X_ 3)5 (y _b),
(z — c¢) &l

HAT.

H.C.F. of

(X_ a)a (Y _b)s
(z-c¢)

B I I HEsl H IH AR §, A HR & PHETS 9

T f&am ST A GHE SR ST g g | [

If two numbers aredivided by their difference or
factors of difference then leaves same remainder.

B Iig 225 3R 147 & TH o HHhT G | 90T | m

fean ST 31 O g g9 H W 9N st g
e Wt ferast St sierier weag grit?

A two digit number can divide 225 and 147,
leaves same remainder in each case. How many

TRell HEl x gH §@A = A9, x H.9.9.
(First no. x second no. = L.C.M x H.C.F.)
IfyIf HC.F.=h

First no. = hx

Second no. = hy

dd/then, L.C.M. = hxy

ATt @ TET, 3T T, }

(L.C.M. and H.C.F. of fraction)

AU A T.9.97.
qHH. 9.7,

g & 9.9.9. =

L.C.M. of numerator

L.C.M.of fraction= -
H.C.F.of denominator

S —— FUHH.G.T.
st ible? A=
such two digit numbers would be possible? RF A9,
Sol.
HUJJ HCF of fracti H.C.F. of numerator
.C.F. of fraction=
. L.C.M. of denominator
31_"|T ;'IZI G LF L) ['_"*.T I q\
T F; HTAiehl T TLAT. AT AAT.
.
T (L.C.M. and H.C.F. of indices)
13 . .
B ST & TS Seeil & YR GHH @, af STadd S

Hel HIEAT = 4

arelt S & T desl w1 aad SEuade g
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When the base of the given numbers are same, then
the number with highest power will be the LCM of
the given numbers.

7,74, 7° @t @8y, (L.C.M.) =7’

TE YR THE 4 @ IR R H P Iyt

THETS 7 7, @ & TR HEs B PEEA A4
BT |

When the base is not same and there is no common

Ex.

factors in the base, then the product of given
numbers will be the LCM.

.24 3%, s'smreE. (L.C.M.) = 2% x 3° x 5
9 & TE G F1 AUR GAE @, o Fa9 HA ud
el g & e gesd & 1.9.9. g

When the base of the given number are same, then

the number with least power will be the H.C.F. of
given numbers.
72,74, 7° @t AW, (H.C.F.) =7’

SE YR §EA A 8 R SMuR F FR Ivafe
THEUE T &, @ & T st & A9, ), I

When the base is not same and there is no common

Ex.

factor in the base, then the required'H:C.F. of given
numbers will be 1.
Ex. 2% 3%, 5' @1 0®U. (H.C.F.)=1

SRS
H.CF 1oL
l,]_" i by ¥ ]:] {plf:'-' 1 b Yy I:]

A, W A, & A e E

{Where, power (4, b) should be odd muliple ol HCF).

'T:If I {Entire surds) :
(Va + )
fiyay =it (Mixed surds) :

ayh
ey I (Like & Similar surds)

ya,

kb, yb, zb
et st (Unlike & unsimilar surds) :

walh, Y Je, #wdd

i 3 0 re
Vi TN — o — w2

sl safordt = o v ot se A

Product |"[-|_'II|:|_II,I_E|I-||_'" surds is a ratonal number
e et {Quadratic surds) :
a by v+ b +e
& WHIhTUT WIS Ul (Equation related surds)-
Ffg i (If the surds), a ++Vb = ¢ ++/d

a=c
b=d

3q: UH U F URHA 97, TR T &k IRAT 9 &
SR BN TH TeT BT UREA N, TR U h
SIRTT 9T & T B

Hence, the rational part of one side is equal to the
rational part of other side and the irrational part of
one side is equal to the irrational part of other side.

dd (then),

TRETERIT (Rationalization)—
YU (Surds) YRATHIT UGS
(Rationalization
factor)
Va ++/b Ja -+b

Va —+/b
a++/b

Ja++/b
a—+/b

. a—+/b a++/b
o =1 (p=-n 23 23 1/31.1/3
a?’3 4 p¥3 —a'3pY (a1/3+b1/3)
HCF. LLM. a2 + b2 + 23! (a" —b")
IIf-r':"-\"-l:. I _ ]‘:I l:'pi TP I _ ]. J
: U AR Tt & e A
UM 3R TR (Surds and Indies) o
(Law of surds and indices) )
w0l (Surds): o3 > axaxaX ... mUs d% =a"
Surds): 1 '
, axaxaX ... n &l & = a"
\ — T (Radical) > (@axax... m UG Th) X (axax ... n 9& )
n — FAO S (Order of surd) =a"xa"
a — T 3HEE (Radicand) =
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N m
axaxaX..... musias a :>

> . =
axaxaX.... n 9ei a% "
B IRa>0, az 1T m,n,pIONH (integer) & -
> amXan:aern
> aMxa'xgP=gmtnre
> (an'l)n :an'ln
an'l 7n
> —=a"
a
> a’=1
~ 1
> oats—o
a

> a" =a =a
> (ab)’ =a"b"
> (abc)" =a"b"c"
> Ifa" =y then a= y"
Ifa* = b’ then a = b
Ifa*=b' thena'¥ = b'*
> x"=a= x=%a,(aeR,a>0)

> aftnTH A9 ¥ qUIis g 9T a> 0 A=
=0 = ¥a
Ifm, n>2, and a, b > 0 then—

> a=a"

> (%/E)m =a""

> 4/at/b = t/ab = (ab)"

2fa

5

a a
> = n|—
Yo b
1/n
> Vol = (al/m) — a'l/mn

> %.%:al/n.al/m

[ IS AT &I (Find square root)

{(a+by=a +b +2ab
i {:JE-—»;EI =a+ b+ 2/ab
{a—b) =a'+b' - 2ab
(Va -+B) =a+b-2/ab
(a+b+cl =a’ +b' +c'+2ab+ b+ 2ca
::\_I Fab+ e :i =i+ b+ o+ 2Jab -+ 240be + 2en

{fa—blla+bh)=a" -

| TFT‘W AT &N (Find the square root)—
11+24/30

Sol.
V1142480
Aty e
5+6 S<6

AT+ (T 25

(V5.+ 6)2

(V5 +6)
| T:l"'f'% AT &N (Find the square root)—
13+2430

Sol.

1o+
(i 5)

| T:F'T'W AT &N (Find the square root)—
17 - 24/30

Sol.
J17-2430
N N
15+2 15%2

[S]

G

= al/n+1/m (\/E_\/E)
— a",';n mp/ o (men) u ETT'E\'GT T (Find the square root)—
fa  an 11 m-n 8-27
> T = Tm =" m a mn SOl.
m, a II -
J B =247
— mn, a(mfn) Tt.:"l\&l E"‘H_.‘l
a P NS
N (7 1)
(71
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B Y A & (Find the square root)—
12 + /140
Sol. /12 + /140

\."]3 'I':\.I"E
K KN
T4y T3

)

(V7 ++5)
B S Ad &N (Find the square root)—
8 — /60

Sol. /8 — /60
8 - 2415
5+3 §x3
(V5 -+3)

| aﬁ'ﬁl\ﬁ AT &N (Find the square root)—
7+43

Sol. m
J7+2412

V7+2412
443 4x3
(V& +3)
(2++3 )
| aﬁ'ﬁl\ﬁ AT AN (Find the square root)—
12-63
Sol. v12 - 643

12-227

B Y A & (Find the square root)—

Sol. V3++/5

| ET["FT AT &N (Find the square root)—
4-15
Sol:/4 — /15

HE-5)
| WE’I’HW&I (Find the square root)—
15+/60 ++/84 + /140
Sol. \/15 + /60 + /84 + /140
J15 4 2415 + 2421 + 2435

V154235 + 257 + 273

(VZ+5+47)
(V3+V5+47)

JNB) + () + (V7] + 24345 + 240547 + 24743
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[ % ey TR

(Some important results)

then, [x =a ?

> If, x =4/ax{ax¥a....... oo
then, |x = "Va

> If, x =1}

then,
> If,x=\/a+b\/a+b\/a+ ........... oo

Vda+b® +b
then, x = ————
2
> If,x:\/a+\/5+ a+
Vda+1+1
then, [x = ———
2
> If,x—\/a—b\/a—b &= e oo
4a+b’ —b
then, |x =
2
>
Vd4a+1 -1
then, x=f

> If, x=\/a+b\/a—b\/a+b a-—

Vda—3b’ +b
then, |x = ——M—
2
> If,x=\/a+\/a—x/a+ a-—
V4a-3+1
then, [x = ———
2
> If,x:\/a—b\/a+b\/a—b\/a+b a-—
2
then, |x = Y42 =3b" =b
2
> If,x=\/a—\/a+\/a—\/a+ a-—
v4a-3 -1
then, x=f

TISATERITT (Simplification)

BODMAS 917 (Rule) :

B ODMAS

L > Tracker (F7)
of (1)

Division (47T}
hlultiplication (¥]9T)
Addition (778}
Subtraction (=79

if WO W W y

& Mﬁmﬁwaﬁﬁﬁmgl(deethe

brackets from inside to outside).
HIYhI oh TR (Types of brackets) :

> @ Feh (Line/Bar bracket) » —

BT HISH (Circular/Small/Open bracket) —> ()
HeIW AT Il Hea (Curly/Braces bracket) — { }
TS, HBH (Square/Closed bracket) — [ ]

3l aﬁﬁﬂq (To solve) :

222 - %0f{42 +(56-8+9)} +108

“H V V V

So

—

1 -
1222 —of {42+(56-8+9)} +108
3
1
222 - gof{42+(56—17)}+108
= 222- %of{42+39}+108
= 222- %of{81}+108

= 222- %0f81+ 108

= 222-[27+108]
= 222-135
87

=
B T R (To solve) :
a- b—{c—(a—b—c)}

Sol. a — b—{c—(a—b—c)}

= a- b—{c-(a-b+c)}
= a-[b-{c-a+b-c}]
= a-[b-{b-a}]

= a-—[b-b+a]

= a-—|a]

= 0
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B SiTST (To solve) : B O AT ShitST (Find the value) :

19170 + 54 + 5 1 1 1 1 o,

Sol. 19170 = 54 + 5 1x4 4x7 7x10 10x13 13x16
— 19170x - x 1 Sol L L 1 L1

5475 1x4 4x7 7x10 10x13 13x16
355 1 3 3 3 3 3
= = - + + + +
3 1x4 4x7 7x10 10x13 13x16
= 71
11 1 1 1 7 1 1 1 1 1
. = - — -+ -+ ——— 4+ — ——+— ——

B E FC (To solve) : 34 4 4 7°7 10 10 13 13 16
9 18 90
1B 2% %2 - 111
9 18 90 3116

Sol. — +— +— 1 16-1
13 26 52 - L1071

9 26 52 3 16

_ X —_— X —

1318 90 _1 154 S

26 3716 .16

45 B HTH/HATE ST (Find the value) :

B T &I (To solve) : l+i+i 9
58+ (74+3.7%x5)-6x2+25 1S 45 144 400

Sol.5.8+(7.4+3.7XS)—6X22+2.5 SOL%JF%SJF#JF%OO
= 5.8‘*‘(2><5)—6><2—.5 2 4 7 9

= + + +
= 58+10-48 3x5 5x9 9x16 16x25
= 158-48 &y 1.1 1.1 1.1 1
= 11 355 9 9 16 16 25

[”S_EET U SATATRA W9 (Question based on series)] é_%

s Lo_ 1 11 _25-3 22
axb (b—a) a b 75 75

1 N B O AT HIAC (Find the value) :

> = N

axbxc (c<a) ab be 3 43 l L 19

! 1 ! 1 1222 223 34 415 9%.10?

= — - 3 5 7 9 19
axbxcxd d=a) \abc bed Sol. —+——+—5+—— ...

N (d @) 122* 223 3247 425 92,10
1X2+2%x3+3x4+4%5+........ +n(n+ 1) 3.5 9 19
=w x4 4x9 9x16 16x25 81x 100

1 1 1 1 1 1 1 1 11

B O AT SitST (Find the value) : 172727979 16 16 2531 100
+r 1 1. 1 1 1 11 99
20 30 42 56 72 90 17100~ 100

So L4ttt v B T T HIRAT (Find the value) :

20 30 42 56 72 90 1 1

1 1 1 1 1 1 14— 14+—- 14— ieenens 1+— =2

+ + + + 2 4 n

4x5 5%x6 6x7 Tx8 8x9 9x10

I 1.1 1.1 1 1 1.1 1 1 1 g 144 1424 141 141
———t -ttt ——t——— 2 4 n
4 55 6 6 7 7 8 8 9 9 10
_bor ge ‘?\\, 1—‘-\‘_‘_'.»,..._.._“.?:}_‘:\" i ]-]

4 10 2N S 0
_5-2 30 _(n+1)

20 20 2
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B M A ST (Find the value) :

1
1.24+248+3.6.12+........ 3

1 1 1 Sol.
1== 1=Z 1=Z i 1-= =2 1.3.9+2.6.18+3.927 +.......
2 3 4 n 1
8 3
1 1 1 1 = —
Sol. 1-—— 1-= 1-—— ... -—
2 3 a4 n 227
1.2 % ~ (1) =3
¥ ¥ &
- l [ = HTaTeRt Soft (Exponential Series) ]
" 1.1 1 1
B U AT SHIT (Find the value) : e=1+F+§ §+I+ ........ 2.71828
1 . 1 ) 1 . 1 ’ ! 21 31 4
Ty O Tg Ty ETe 127 |W W A SIS (Find the value) :
1 1 1
sol. 1-— L -1 oL L + + TR
3 4 5 11? 12? 123 1234 12345
Tob’=(a+ - 1 al
a’-b (a 1b)(a tl)) 1 Sol §+z+;+ ..........
I+= 1—= 1+—= T—=— i, ’ Y
3 4 1 1 1 1 I 1
I+—+—+—+—+......... - 14+—+—
1 1 1 1 1 2131 4! 2!
..... I+— 1-— — 1-— 4
11 11 12 12 A =(@.71828)— (1 +1+0.5)
1 1 =0.21828
= I+= 1+—= 1+— ... I+— x )
3 4 12 B T AT ST (Find the value) :
Lyt b d gix7ixet_,
3 4 5 12 9! x 5!x 3!
4 5 6 = 13 2 F 8IXTX6X5IX6xX5%x4x3!
e et o Ol I B ol.
R A S ] ¥ 49 13 9 x8x5!x3!
1 2 = 28 x 20
AR = 560
131 B 6! % WU | U AT SHINT (Find the value in the
= —X-=
3 6 form of 6!) :
13 [8!-7!-6!]
: R—
18 Sol. [8!-7!-6!]
[ | i :
'HWE!'IT-[T:FﬂﬁTII(Fmdthevalue)l 8 X7 X676l 6]
2x8+8%x32+18x72 +......... Zz,, = 6![8xT7-T7-1]
1+16+ 81 +........... ) = 6![56-8]
Sol, 2XBF8X32+18xT2+....... i = 6![48]
o 1+16+ 81+ B Ffga*b=2a+b) 1 *[2* 3] kAW T
1 g‘rrr[?
1416481+ ........ 4 )
1+16+81+ If a*b=2(a+Db) then find the value 1 * [2 * 3]
| Sol. 1 *[2 * 3]
= [l6] = 1*[2(2+3)]
P B = 1*[2x5]
= 1*10
H HA iU (Find the value) :
b ( 3 = 2[1+10]
1.2.4 +2.48 +3.6.12 + ......... 3 - 2x11
1.3.9+2.6.18 + 3.9.27 +....... -2
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B AEx*y=3x+2yda2*3+3 %4 K WA T W WA A KiTAC (Find the value) :

grm? 1.1 1 1 1
If x * y=3x+ 2y then find the value 2 * 3 + 3 * 4 3§+33§+333§+3333§+33333§
Sol. 1 1 1 1 1
233 *4 Sol. 3—+33—+333—-+3333-+33333—~
‘]’ \Ir ‘L wl' 3 3 3 3 3
X v X ¥y = (3+33+333+3333+33333)+
= (3x2+2x3)+(3x3+2x4) 1 r 1. 1.1
= (6+6)+(9+8) 3 3 3 3 3
=12+17=29 5 2
B Ot @ Uk Tt w@ieram € TR (If @ is an operation = 37035+ 3 = 37035 + lg
such that) 2 2
223 > b = 37036 +§ = 370365
a@b= a+b3Ea<b [ gdd T (Continuous fraction) ]
a’afd=b
0 (5@7) + (4@4) ) ] Waﬁm (TO SO]Ve) H
en, =7
3(5@5)-(15@11)-3 1++
2 J+——
Sol. — 7+ (4) 141
3(5) - (2x15) -3 1+2
12+16 3
75,303 Sol: Step-1: T wEet sife o % fordd
- 75-33 2
B Werite the last fraction — first
-, 8 _2 5
42 3 - Step-2 : T8t 37¥ (2) ford fo & (5) ford
W W AT KT (Find the value) : Write the numerator (2) first then the denominator
995 ().
999 —— x 999 .
999 Step-3 : St a” yv7 ® 1 &= @ I IR W
Sol. 999222 x 999 e ST, S STl WO I F % e g
999 e arelt §en #t 39 de | | |
995 Next number will appear as many times as one is

= 999+ 999 2L given in the question and to find the next number,

immediately add the previous number to that

= (1000 —1)+ L 999 number.
999 = i
s
(1000 -1)999+995 -
999 “’_,.!.-.\l.l"' 1
= 999000 — 999 + 995 Do 2
= 999000 — 4 = 998996 ~Us

B U AT ST (Find the value) :

2, 5= T s ) o >3
9991 + 9992 19993 + 9994 1 9993 4 9998 > v 2 12 3L
9 7 7 7 7 7 :ﬂ
Sol. 9991+9992+999i+999£+999§+999E 19
9 7 7 7 7 7
1 2 3 4 5 6 B T SitST (To solve) :
= (99%x6)+ —+—+=—+—+—+—
77777 77 I 1
21 -1
= (1000-1)6+ — 1
7 1_72
=6000-6+3 l—g
= 6000 -3 =5997
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52 35 e 203

2# d— A . -.[.5_2”.
s: i = — =2

=5
B T SitST (To solve) :

1+

B & ﬁﬁrq (To solve) :

1
1
31
4

=31

11

1-
2 —

=2 4>:1'E§:_><1 llxlﬁjr"\

. LR

Sol. 1. 4

B O AT SitST (Find the value) a+ b +c :

R S )
1 29

b+l
c

a+

Sol.
13 290 2 -4
26
33{4-b
12 i

TC

L=

(

.

| Ll
N

atb+c=2+4+3
atb+c=9

B U A *itST (Find the value) a+ b + ¢ :

1 16

Sol.

ll.‘{l 23 l:; |l =a
- 16 ™=
Dol =b

A
* Lastterm=— 40 ™
2

S.atb+c=1+2+3=6

B 3TEd SITHAd (Recurring decimal) :

> 0a=2 > 0ab =22
9 99
> 0abo =22 > 0.ab = 20—8
999
> Oabg =273 o g apo-2be—a
900 990

B T AT &IT (Find the value) 8.546 + 5.927 :
Sol.

B.546+ 5927 =17
'La 'L -
2Ol 3 HEE

H =l H &N

2. 3LCM = 6 (With bar)
w TR Hhe HES d AR F
e BYTT @ A U e § an e,
Y T Bt s o #
4 /2 HE O o
il Without bar= 1,
Without bar With bar

Withbar==06

R5ldn4d464n
¥91279279

144]|743925|74391

46464 ...

27927

= 14.4743925
B U A ST (Find the value)

8.31+ 0.6 +0.002 = ?
Sol.
Without bar = 2
Withbar=1,1,1 LCM =1
Without bar Wirh bar
4o
LT A I I I

066 6606 ...
iy 21222

R A

897 9|999
= 8.979
B U A SiST (Find the value)
22.4 +11.567 — 33.59 = 2
Sol. Without bar =1

Withbar=1,2,1 LCM =2
Without har With har
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PIGFG|

(Percentage)

bl Moz 121%:£><L_l 1, 100 1 1
& g pf“u 2 2 100 8 11 11 100 11
ﬁ"[ HG) vl
EAf G sach  burndred s 100 : :
— | 620, 20, 1 L g5, 100 1 1
- | wfeE (Percent) = — = % =— | 3 3 100 15 19 19 100 19
| 100 100 |
3. “wfaerd e T o @ e & 100 2 217 ot =t oo ® s
a7t RRh aw F 100 ITE 9 T st (Change the fraction in to the percentage)
i‘Perc.eI.ltage is the frgction which denominator is 100." firsr @1 wfaem #aeed F T 100 & TOT qEA 100 FH
i.e. divide an object into 100 equal parts. T B
m -é',ﬁ- s ﬁ- ST ;0 '(zion];/er{ élofraction in to a percent multiply by 100 and
1vide by 100.
(Change the percentage in to the fraction) 11
1=1x100% 100% EZEXIOO% 50%
. 1 .
foerd i B § aae & T % & W W mﬁﬂ@ﬁ%l é:%xloo% 33%/ %:%x]()()% 25%
To convert a i fracti bsti A 1 1 1_1 2
percent 1n to a traction, substitute 100 mn g_gxl()o% 0% g _gxl()o% 165 Z
the 1ace of %. 1 1 2 1 1 1
P OI - T . A3 7:7><100% 147% §=§><100% 125/
|ﬂ||—— [!n‘“-u-=— M = |
o] [z W] ] L1
—=—x100% 11-% —=—x100% 10%
20— XLZL ol 3 |97 9" 10 10
100 50 100 100 1 1 1 1 1 1
1 1 11 —=—x100% 9—% —=—x100% 8=%
4% = 4x— = 50 = 5x— 11 11 11 12 12 3
100 25 100 20 1 1 9 1 1 1
1 3 1 1 —=—x100% 7—=% —=—x100% 7=%
15%=15x—=— 10%=10x—=— 13 13 13 14 14 7
100 20 100 10 1 1 2 1 1 1
11 1 1 —=—x100% 6=% —=—x100% 6—%
20% = 20X — = — 25% = 25X ——=— 15 15 3 16 16 4
100 5 100 4 1 1 15 1 1 5
1 3 1 1 —=—x100% 5—% —=—x100% 5=%
30% =30x—=— 50%=50x —=— 17 17 17 18 18 9
100 10 100 2 1 1 5 1 1
1 3 1 3 —=—x100% 5—% —=—x100% 5%
60% =60x — == 75% =755 — == 19 19 19 20 20
100 5 100 4 ) 5 3 3 1
1 4 1 9 —=—x100% 15—=% —===x100% 37—=%
80% = 80x —— = — 90% =90 x — = — 13 13 13 & 8 2
100 5 100 10 5 5 1 ) 2
1 1 —==x100% 62—% —==x100% 66—%
100% =100x — =1 200%=200x—=2 |8 8 2 3.3 3
100 100 3 3 4 4 4
1 | 00 1 1 —=—=x100% 75% —=—=x100% 44—%
300% =300x — =3 B-Yp=—x——=— |4 4 9 9 9
100 > 5 1009 50 5 > 5 100% > 100%
— +— o — ()
1620,=9, 1 _1 1420, 2100, 1 1 9 9 9
3 3 100 6 7 71007 = 500% + 55.55% = 555.55%
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§=6+£ 6 100% EX100%
12 12 12

600%+91.66% = 691.66%
& &9 S (Attention) :

20% = 5 M 20%, | B
-
[ FoohH T (Reciprocal formula) ]
m = a x b
\ \ \
fa +x% ?
constant
b ® (decrease in b) % = ———x100%
100 +x
m = a x b
\ \ \
fraa —x% ?
constant
b ¥ 9fg (increase in b) % = ———x100%
100 —x

Example —: TH &1 37 Y90 &1 37 ¥ 25% 31 @ al
W & 3, TH H S F AT % FH 8-

Ram's income is 25% more than shyam's income so\, what
percentage of shyam's income will be less than Ram's income?

2
Solve : %HT (Decrease)% = 2 . 100%
(100+25)
4> x100%  20%
125

Example —: 9 & 377 390 &t 3@ & 25% 54 & 0
v F T T A e % e 'l

Ram's income is25% less' than<shyam's income then
what percentage of shyam's income will be more than
Ram's income.

25
Solve : Increase)% = — x100%
7% )% (100 25) °
= EX 100% 331%
75 3
[ IR A (Successive formula) ]
m = a X b
J \2 \2
? +x% +y%
Xy
tm=+txty+t——
100
m = a X b X c
\2 \2 \2 J
? +x% y% 7%
tm=dxtytzE Xy £yz+zx n Xyz
100 10000

Example —: 5@ 95 & 9o § 30% I 9fg & o 2
3R A @IT F 20% H FH & A S A J B A%
W A =T | fhad % 3 B stgr gfg gnf

The price of an item increases by 30% and the
consumption of that is reduced by 20% find how many
% of the monthly expenditure on that item will increase
or decrease.

Solve —: Expenditure = Price * Consumption

(@) =(959) * (T7)
l' .1-{".!':': 1 :{Jq'u
:l:m::txﬂ:y:tﬁ
100
+ _
—30_90+20%20
100
:30—20—@
100
+m = +4%

= 4% increase
Example —: TS S99 & o § 50% = gfg, disE o
30% i BT qAr TR H off 20% H A G S @
I i SHb T H b % * Hit 319a gfg gft?
The length of a cuboid is increase by 50%, the width is
reduced by 30% and the height is also reduced by 20%.
Find how many % increase or decrease in its volume.
Solve—: V=1 x b x h
2 vl
+50% —30% —20%

Xy £yz+zx L Xyz
100 10,000
—1500+ 600 —1000 N 30000

100 10000

tm=+x+y=+z+

+m=+50-30-20%

1900
4
100

tm=-19+3
+m=-16%
= 16% decrease

[ taoTe ferawor (Percentage Distribution) ]

B TF ARE T G F x% A ST I F, 9
F Y% AN ST [T F T AT H 2% AT A G
P I 2 AR IHH TE A GER T & A UY
gfy R -
A person distributes x% of his property to his wife,
y% of remaining property to his son and z% of
remaining property to his daughter. If he has a total
property 'T' the remaining property 'R' will be :

(IOO—X)X(IOO—y)X(IOO—Z)

100 100 100

m=0 3

R=Tx
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B TH FARE AT AT H x% A HSH W, y% AN
ThH & R W SR 2% o 7d W @ A 2
I 3Tk I FA TR T T A I R A
A person spends x% of his income on food, y% on
house rent and z% on other item. If he has a total

amount 'T", then remaining amount 'R’ will be : [
R =Tx 100—(x+y+z)
100

] @mﬁs&ﬁmﬁm%m&ﬁ%ﬁﬁ,mm

%ﬂmamﬁg':ra?ramﬁﬁrw% q S S

W & AR IHH U F U TR G, q 9
TR 'R B

A person distributes % part of his property to his

wife, % part of remaining property to his son and %

part of remaining property of his daughter. If he has
a total property 'T' then the remaining property 'R’

will be : A

) ) U

n @mﬁs&ﬁmw% AT A W, % T T &

mmw% a3 WE W e e S
T FA T'T &, 7@ 99 a9 &0 REE=
A person spends % part of his income.on food, % part

on house rent and % part on' other items. If has a total

amount 'T', then the remaing property 'R' will be:

R=Tx 1—(3+E+Ej
b d f

[ T fhrsrer aR (Preparing a new mixture) ] u

Mix i W -
(M + w)

e
milk water water

¢ T Y H AAT = ¢ Wh g9 H A=
Quantity of milk in L.H.S = Quantity of milk in R.H.S

Sol.
0

I T I B AET = FC T G B A
Quantity of water in L.H.S = Quantity of water in R.H.S

3T (Income) ]

M = @9 + a9
Income = Expenditure + Savings

TR (income tax) ]

FA A = IR + YF T
Total income = Income tax + Net Income

Total income Income tax + Net income
1 (W} ¥ M3 b Ve
™
change HOT -0 ¥
100 0T - FiR
Tax 58 3% — 12 100 = s0u
) Al =2 -:T}l b = 501%

(i

b | =

N ; -
Nitincome 1 % w5 = %0 ®100 =12

qA 8 zain,
W) ¥ i + R #
No
change 02 #10F
10 10T ¥ LIRS
- o2 il - 1 3 £ il
Tax & % % = 55" 103 = 50%
Net income # % afg = L w 100% = 12 ! %
' RS 2

A% F oM @ 2, R T 3 98, 3o 3 & s o
g T S 3 H HE, I T & Y T T | T
T F g AT IR aed T a2

If the total income is constant (fixed), the more rupees
the tax increases, the more net income will decrease.
The more rupees the tax decreases, the more the net
income will increase. But the percentage changes of
both will not be the same.

7 ST | x% W g6 B W, Y& 3 F y% H F
BT 8, T
If income tax increase by x%, net income decrease
by y%, then :

|Tax x% = Net Income X y%|
I IR | 19% H Fhg 89 W, Y& 3T H 6% I
B 81 A AR F W J B
If there is a decrease of 6% in net income when

income tax is incraesed by 19%, then find the rate of
income tax.

19 . 6
Tax X — = net income X —

tax 6

netincome 19
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.. Total income = tax + net income
25=6+19

Tax rate % = 5 x100%
25
= 24%
[ YRftyes 3iiX 3iferd T (Initial and last price) ]

I foredt awq & g & x% Ft g ovgar & I
¥ a¥ ¥ n a5q¢ H7 a1 3F oM & T9-
There is x% increase or decrease in price
items, n items are more or less in < a, then :

of any

X
100 +x
/IR o q& T _ 2 100
(Last/after changing Price) n  x

SRS g (Initial Price) = — x
n

| A et i g e (Fresh fruit & dry fruit) |

Sl % 1 e = g@ % &1 e
The Peel of fresh fruit = the peel of dry fruit

BTN % # 80% ST &1 Sl @ wed H 60% Sl &
100 P @t BT Wt H fohae fohae @ wet
fepar ST ke 22

Fresh fruit has 80% water while dried fruit has 60%
water. How much dry fruit can be obtained in 100
kg of fresh fruit?
Sol. AT &l x f&ehl % = G@I B x [Hetanl %
100 % (100 — 80)% = @I ®ad' X (100 = 60)%
100 x 20 = QI % x 40
qEr el =50 kg

e # Itlreraw 3t

(Maximum marks in examnation)

(a£b) — 3%
(x+y) 2%

M =100x

[ SHEEAT (Population) ]

a7 fopdl el o SEE P a3 R% I & ¥ gfg
areET HH & @A

If the population of a town is P and annual rate is
R% Increase or decrease then

t S aIE ST t I g SHEE
(t years after population) | (t years before population)
¢ P
Sh-&) - P
100 (1 +Rj

100

IR Al F@ & adum Sagen p § e sHEen

FHY: Ued, TR MR AR =¥ F R,%, R,%, ¥R
R% & R 4 o5 W & a1 9 W@ & 79 a9 ag
SHEEAT -
If the present population of a town is P and the
population increase or decrease at the rate of R;%,
R,% and R3;% respectively then the population of
town after 3 year.

R,

100

R,

100

R
A=P 1+—L 1+
100

ATH

(Profit & Loss)

I 7=

CP — Cost price <Nd HcI/hd AT SP_CP
SP —> Sell price fFa e (iv) (P% = *100%
P — Profit &9 (gain)
L — Loss &l [ T forsra 9o T UoT © BieT &
(When sell price is less than cost price)
W& faeha Uod e 0o § 99T &
[ (when sell price is greater than cost price) } & BP< P
@) = (will be loss)
w BP>CR (i)
(i) @19 I (will be profit) 3
(11) P =SP — CP (111) L% = EX 100%
(iii) [P% = %x 100% (iv) [L% =L =5P 1009
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[ o fieRe Gou T Yo o ST & ]

(when sell price is equal to cost price)
&

(i) &9 g, 9 84 (No Profit No Loss)
[ o e 3R e Tou § wwer ]

(Relation between sell price and cost price)

cp__ SP
100 100+P/L
[ TEGI o T ° oy 3 T % ]

(Profit and loss % in respect of items)

(iii) X TH fashar 3197 TWEE F AE TF F x% @I
T ST @ WAl y AW & SO z A9 Sl STANT HLar
2 o SHH oW AT B % —
If a vender used to sell his articles at x% loss on cost

price but uses z grams instead of y grams, then his
profit or loss % —

P/L%{(looX)Eloo}%
y

T AT B IS AT FES Gobd b TR,

Profit or loss as per positive or negative sign.

Error

P% = x100%

(iv)

True value — Error

(i) 3R n e A o W, x TGL & HT T H TR
o9 BT @ o o9 N9/ There is a profit equal to

the cost price of x items on selling n items, then
profit % is —

P% = X x100%
n

(iii) 3 n TGN B T W x TGE F FATA F TR B
2K & @ @ % /There is a loss equal to the cost price
of x items on selling n items, then loss % is —

L% =2x100%

n
(ili) I n TGN F 94 W x T F 5T A F
@ AW Bl @ a9 oI S/ There is<a profit

equal to the sell price of x items on selling n items,
then profit % is —

X

P% = x100%

l'l—X)

(iv) A n TG H TR U 5 FHT T F TR B
2l € T 8 SRR/ There isa loss equal to the sell price
of x items on selling n items; thenloss % —

X

(n+x)

[ EELIC GhGR (Dis-honest shopkeeper) ]
(i) 3 foredt a%q A FF T W & o9 ¢ T x gm
& o Wy T dlel ST SR § &4 arel A
9fcreTd/If an item is sold at its cost price but y grams
are weighed instead of x grams, then the profit % is-

L% = x100%

XY %100%
y
(i) o 5t % B P% W W AT I W 1 kg F
WE Wy A9 Al ST Al SR g el @
99T/ If an item is sold at P% profit and y grams are
weight instead of 1 kg, then the profit % is —

10(100+P)—yx100%
y

P% =

P% =

[ BRIt T 3T g (Successive profit & Loss) % ]

Xy 14 (Profit)
tm=+xty+——
100 — — @I (Loss)

[\_rlﬁr ) Hed 9qH K (When selling price is same)]

ﬁ)aﬁﬁa@aﬁ%ﬁmww%, T H PY% A
A RFHTR F L% @ W S S g1 A AR
# FI aTe A TeET B % —
If the selling price of two goods is same, one is sold
at P% profit and other at L% loss, then the profit or
loss % in the business is —:
100(P—L)—2PL(V
- /0
200+P-L
o & el § e W 8, UH B x% A W S
TG0 3 x% I T ST S & A ge g B g -

If the selling price of two goods is same, one is sold
at x% profit and other at x% loss, then there is
always loss—

P/L% =

(i)

2
L%= —
10
d HIEI (Totalloss) = L}z?
1007
X

[ S hd o 9HA K (When cost price is same) ]

(i) af & a%qeit & 9T 9AH §, TH F PY% AT W
T TW H L% H S T =1 I ¢ a9 AR §
o G B % —

If cost price of two goods is same, if one is sold at

P% profit and other at L% loss then profit or loss %
in the business is—:

P-L

P/L% = %

It I %S F HAYed T &, T F x% AT R
T TR B x% BT W S Y @ AR F T A
BT 7 B e

(i)

Maths Capsule

37

YCT



If cost price of two goods is same, if one is sold at
x% profit and other at x% loss then there is no profit
and no loss in the business —:

(iii) 519 T FHAIR H Sp; T § n; IHT a9 W x% FH
TN 37T B AT § 79 Sp, T H n, THT a9 W
Y% 9 S79aT g Bt § as —

When a shopkeeper makes a profit or loss x% on
selling n; items for Sp; ¥ and a profit or loss y% on
selling n, items for Sp, ¥, then —:

T WA W sHeT &t
(When numerical value is same)

(1) WW@SP?ﬁWW,W%Wq@W
I e & TS HH & TR &1 79 Haed —

If the numerical value of profit % by selling an
article of ¥ SP is equal to the numerical value of cost
price of the article then cost price is —

Sp, _ Sp,
n, (100£x) n,(100+y)
R e | |CP =10v/25+SP — 50|
[ (Profite and Loss % in parts of an item)
‘| (i) Fret ag @ SP T H A= W, B % H YA

“[i -\'_:_'= n, {i"i}"'":(i 13}.
I |

gegof n, 9T W n, 9T
n X% 4% BEH 4x,% & AT
&I = ey i AT B
o B %, % profit %% profit
% profitor  or loss on or loss on
loss on total n, part n; part
part (n)

TN A % GEIEE A % aER @ a9
SHIHT —
If the numerical value of loss % of by selling an

article for ¥ SP is equal to numerical value of cost
price of the article then cost price is —

|CP =104/25_SP +50)|

(Discount)

Qe

MP — NI Hed/3fehd e (Marked/Market Price)
D — B (Discount/Rebate)
SP —  fasha 44 (Sell Price)
CP —» T I (Cost Price)
P > (Profit)
L—> 1 (Loss)
7 ; =
[ MP—~ K:: MP - 5P
| b D
B% 0
s MP
PiL pae o BE=BE L
\Sscp ) MP i

Relation between CP and SP

[ T ged 3 fasa woa § W ]

cp__sp
100 100+ P/L%

[ sifera Tor 3t e e § T ]

(Relation between MP and CP)

IMP x (100 — D%) = CP x(100 + P/L%)|
@ g P T g 3HfHRT ToI W S 2

= - =CP+

Sp MP D Hﬂz Sp +Cf +PIL Discount is always calculated on market price.
- MP-D=CP£P/L B F O A A AT I ¥ E% s g
( 3ifere gour i fershar oot ® wes ) g?méq&%aﬁnsaiﬁD%ﬁggém

0,

L (Relation between MP and SP) ) o A EH %o .
NP P A tradesman marks his goods E% above his cost
il B price. If he allows his customers a discount of D%

100 100—D% on the market price then the profit or loss % is —
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+P/L :E—D—@
100

[ IR (FHRE ) x% 3R y% B T0TeT 52 % }

Net discount % of successive discount of x% and y%

Tuqed B2 (Net discount) %= +x +y— 1>:)y0

%

[ﬁﬁw(aﬁ&m)x%,y%aﬁrz%ﬁww %

Net discount % of successive discount of x%, y% & z%

AT Y2 (Net discount) % =
(xy +zy+ Zx)
100

Xyz

(+x+y+z)-

+
10,000

B IR B asg o ST Ted MP R @ S W x%, y% 3K
2% 1 %% g2 & S 7, 79 a%] B T T —
If the marked price of an object MP ¥ and gives the

successive discount x%, y% and z%, then the sell price
is—

100-x) (100-y) (100-2)
100 100 100

[ Ao El'{ﬂ'li’ (Free articles) ]

n FEU @ied W, 96¢ Y & S 3 8
0%

'a’ articles are given free on putchasing n_articles,
then Discount % is —

SP=MP><(

a

D% = x100%

atn
(i) 3 a&(C & G| Y, | F] 4K a9 B2 %
Buy 3 get 1 free, the discount %

Ex.:

D%:LXIOO%

(1+3)

Ex.: (ii) 10% 3 82 3R 3 a9u @iad | 1 % qw

& T B %
Net discount % of 10% discount and buy 3 get 1
free
10% Discount + Buy 3 get 1 free
1 {
1
d; =10% d,% = -——=x100%
(1+3)
d, =25%
The successive discount formula —:
. 10x25
Net discount = 10+25—
=35-25
=32.5%
L Wellg 3G (Flow Chart) )
A
(i TR p
Uampany Shopkeeper
MP, M,
o o,
SP Sp——* Customer CP
~-pL -y, S H A A
\ B CP )

@ Sl 1 f9hT o = FHMER & HY o
Sell price of company = cost price of shopkeeper
@ gehMER & fohd qod = TeHh & Hd T

Sell price of shopkeeper = cost price of customer

ST -HARTIATT

(Ratio-Proportion)

U (Ratio) —: & TH & YR & TR (A1) &
S T A1 FER T S Fed g

Comparision

or relation between two amounts

(quantities) of same type is called ratio.
F AU hl FIE WHE I 81T &/Ratio has no unit.
@ ST g T UMY (FEE SHeA) % S g 8/

Ratio is always between homogeneous (same) units.

Example : I II
5kg 7kg =5:7
4 hr 5hr =4:5
20/kg  303/kg =2:3

& U F i F ®9 § off fora g €

Ratio can also be written as a fraction.
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= 9 {Numerator)

/ \—1 BT [ Deénominator)

qHH 9=

I:LIII\.'L'l..'n.|I_:rI] {conscguent

[ fufsra 3JuTd (Compound Ratio) ]
faféra s
i Faxcrebrd=

{Compound ratio)

(a:b) e d), e f)

Ex, (2:30 (4:5), (7 Fs}—:rqi 4= F13x5%8)
sy
[ a1 37Ut (Duplicate Ratio) ]
{a:hy) il > {(a” )
lJuplmlc raLio
Ex. 3:4)—>(9:16)
[ a'rfaﬂqcrm (Sub Duplicate Ratio) ]
a7 e e g
a:b a s a kb
= Sub duplicate ratio *yn b= (a1 br)
Ex. (16:25)—> 4:5)
[ YATIUTT (Triplicate Ratio) ]

a:b
(a:h) Triplicate ratio

Ex.(3:4) > (27:64)

[ FAHATIUTT (Sub-Triplicate Ratio)
{a:

b) Sub triplicaié ratic
Ex. (64 : 125) — (4 : 5)
HAIUTT (Proportion) —: Si9 a aﬂ'tﬂ'rﬁ Sl AF g
BT & o A STUTl BT WHEET Hel ST 2|

When two ratios have the same value then both ratios are
said to be in proportion.

(a:b)=(c:d)=(a:b)::(c:d)
IR urd (ST 3Jutd ) (Inverse ratio or
Reciprocal Ratio) —:

11

p:q—o>|—:i—

P q
Wlﬁ (Directly Proportional) —:
Xoee TE K TF AT B

x=Ky }

a :h'

5, ailb ==»(a""'

where 'K s constant

W‘I‘éﬁ (Inversely Proportional) —:

1

¥ o —

¥

W K Uw A 7

where h i% @ constant

h

x-—[{l
¥

3T 3TJUTd (Invertendo) —:

[ Tﬁ"T?ITI’jWI’F[ (Componendo Dividendo)

FRTFUT (Componendo) —:

If a:b=c:d
atb, c+d
d

then

—<ugurd (Dividendo) —:

If a:b=c:d
a—b:c—
b d

then d

Toreemst (Conclusion) —:

a+b
a-b

c+d
c—d
a_c+d
b c-d
atb
a-b

C

then

(i) If %

+b

(ii) If 22 =2 then =
a —

then
d

(i) 1€ 2 = S 79 then
b c-d

c
c— d

IIUTH o D Hewaqul ad

(Some Important rules of ratio)

+
DIF 2=S then 2=C27€
b d b d b+d
(11)If—:£the a_c¢c_a-c_c—a
b d b-d d-b
(i) 1f 2= & fhen &= & = Yac
b d b d Jbd
2 2
(V)If 2= then 2= = [2 1€
b d b d Vb +d
I 2=C hen 2= Kkatme ka—me
b d b d kb+md kb-md
ya_c_e_atcte atc—e Yace
(vi) —=—=== _

~ 3fodf

_|a’+c+e?
b2 +d2 +f2
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[ WI’E!"JTEH‘ o T (How to find Proportion)

] F5 Sre 3iv ver % are gur

fearfar (Case) 1: Fa A UR@T a: b: c W S BT
(When three quantities are givenina : b : ¢)

W (First proportion) —:

a:b:c=a:b::b:c

b ¢ a c
Teeftr 313"11?& (Second Proportion) —:
a:b:c=>a:b::b:c
a b

b ¢

b’=ac b +ac
efraTguTet (Third Proportion) —:

a:b:c=>a:b::b:c
bZ
C:_
a

fafa (Case) 2 T IR UR@ET a:b:c: dH &

(When four quantities are givenina : b : ¢ :d)

o | ™
oo

W(First Proportion) —:
a:b:c:d=a:b::c:d
a_c¢ _be
b d wd

’@T‘iﬁlﬂ'ﬂﬁﬁ'(Second Proportion) —:
a:b:c:d=>a:b::c:d
as € b ad

b d C
gerarguTet (Third Proportion) —:
a:b:c:d=a:b::c:d

a ad

b d b
Forth Proportion (STgAiJuTet) —:
a:b:c:d=a:b::c:d

a ¢ be

g_r 434==
b d a

(Proportion after addition and subtraction)

I x 9% G 8 W a, b, c g d § Sigd | A
A & S g @

Let x be a number which is added to a, b, ¢ and d to
make then proportional then
bc—ad
(a+d)—(b+c)
I x 98 G g 9 a, b, c a0 d § LH W
T & 9 2

Let x be a number which in subtracted to a, b, ¢ and d
to make then proportional then.

ad —bc
(a+d)-(b+c)

@ UM HF @0 9T J& UE F A e gl
TR ). A< WG SR T B A A g A S
ebeT ol 3Tehe AT 71

While keeping the proportional value, the degree of
each term should be equal. If the power are not
equal then the question can not be solved i.e. data
are insufficient.

Ex.:| 3 a:b=3:27d A Hifema—

. Sa+4b .. 5a’ +4b? .. 5a% +4b?
H — i) ——
@ 5a —4b (i) a’—ab (i) a-b
C 53’ +4b°
() a’—b

Solution (i) : ""a:b=3:2
Al = A e E
(degree ol cach term is samc)
Sa+4b  5x3+4x2 15+8 23
"Sa-4b 5x3-4x2 15-8 7
Solution (ii): ""a:b=3:2
5a +4b°  5x9+4x4 45+16 61
then, —; = = =—
a“—ab 9-6 3 3

Solution (iii) : "."a:b=3:2

2 2
then, Sal+4b7 fehe STuATe (Data insufficient)

then

Bk A A B AEPINQ Fm:n & UW A a—-b

foufta = 9@ T

"." Degree of each term is not same.

If an amount A is the divided between person P and Q | Solution (iii) : " a: b=3:2

in the ratio of m : n then.

2 2
then, Sa” +4b7 e STuATe (Data insufficient)

3

P &I 91T (part of P)=Ax L a -
(m+ n) "." Degree of each term is not same.
n Z+ 2
Q T 91 (part of Q)= Ax & Ifa:b:2:3thenu:?
(m+n) 4a+5b
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ST # 5 ot v S A ae 7 &
9 3T ST I BT

3a’ +2b’
(G T )
3(2) +2(3)
4x2+5x%3

‘a:b=2:3then

_12+18
8+15

20
23

3 I AT B

'H'l@ﬂ'l'& (Partnership)
Sieq frafe & fou wEed smavas 71 faer aRed &
e % % Ted W @R IAAT I 2

Partnership is necessary for living. It is impossible to live

up to every aspect of life without partnership.
HIE (Partnership)

! l '
& & T T W Fawmil T
(partnership of Capital)  (partnership ol Articles)  (pariner >]!fp?tfﬂuughlil
| | o
179 Muths)
l

[ ] (Psychulogy)

o i difvs wivd mﬁﬁwﬁﬂgzg
(Simple partnership)  (Compound par],m:r.\hlp}_ o |ﬂm n.J
o o i T A o R o hme i
i T & e Wm‘m‘fﬁl o Ly #rsation of
- 46 g et 3t bither-sister
% o v 1 ot gl gt o e
ECuf s i| i . .l.'i.'||JITI1-1h
17 all pirtners invest diffenent e
different capital for
same time perod or
same capital for
different time period

ISR Partners
v v

(Active Partner)
T AR W TE
foEw 9 & 3 I
o o w5 g

[Sleeping Partner)

THT W, S w5
w1 T w § wmn
= T W

arr #a 41 P fom The pariner who only invests

IH WTE H AR L UGIES momey and does ot take part
business activity,

e =T 41 o !

The partner who invests
money a5 well as takes part
in business activity for
which he is paid salary
from the profit

RIECE

(Partnership)

e FTI R 7 = (9T < Ty ) w= _\\

.E_]_.Ii{t'ﬂﬁ:\rllﬁl = Ratio of (Capital = time)
1 4 & fow
(Flor W pirtngss) A where, P— 39 (Profit)
1 N o FWRETE, .
]Fﬁnz -Ctt, . cltl] € — 9 (Capital)
AT S (e !

R - A (Time)
g m'p;pumwrs]
RSl Ct,: C, it
P S r PP
|t|:ll:1:,'=—':—_':% G0 Cym L2 2
R S , 4 L

N =

& U¥T A B THI T8 M 3 fh fhat g, foRad
wrg % fow oft @1 Red 9o, fmd o &
fore onft et 8, s o iR gEg & PG Hid
gl

While solving the question, keep in mind that how

much capital is invested and for how long time,
multiply the amount of capital invested by time and
capital.

@ gfe ge § gHg 7 fea @ & @ U oW /e SRy

If time is not given in the question then it should be
considered as one year.

& % saR A @i A A A e g s | aied @
59 /@ & o9 % T e 2
If there is a loss in the business then the money is

distributed in the same proportion as it is distributed

at the time of profit.
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(Mixture

fargrur 3t S

& Alligation)

firsror it et (Mixture & Alligation) |
2 A A Y Ak aegei F e FeT e 8|

Mixing of two or more than two things is called
mixture.

fismr & & o1 T ¥ e axge @ fREd oUW #
fier Hera (Alligation) el 2

Mixing two or more than two things in a mixture in
a fixed proportion is called alligation.

HaT (Alligation) FB 3R T afcs TH S
e fafey 21

Alligation is nothing but a proportional mean
method.

| ST @ fTsIon (Alligation in population) |

/~

“
g Ft (lnumsa"Derrmse)“ﬁn’; i
Afeer (Female)

F4 (Increase:Decrease)%

TEY (Malc)

N/

ﬂ'l@[?lfl { Inercase/ Deerease 1% -\
\3?’[ ARG (Overall |mp|||almn1

T T HWA W HIAT ST ST FeherT

(To determine the ratio from price of goods)

T &I a5 DA C Ikg & 797 Fell %] &l AT
D kg B1 a1 FU % fasor &1 #igd M kg, 2
s

If the cost of a cheap item is C I/kg andithe cost of
an dear (expensive) D ¥/kg. Theicost of the mixture
of both the article is M I/kg.

rﬂTr'ﬁl" 5] (Cheap item)
C kg

~,
b | ] [ Degie.item) |
Dt ikp

T (Misiuned
M T ke

VAN

qE A T T TR E BREE S
{Initial no. of male) {Inirial no. of female)

= SR werd | frsnor
(Alligation in expense and savings)

‘ 9 = 57 + T4

(Tneome = Expense + Savings

7

qfé/ 8 (IncreascDecrease) 4/ (Increase Decrease)
&= (Expenditure} AT (Savings)

A

(T FH (Increase Decrease )™ ‘\

A (Ineomie)

/N

D-M M-
|l 9 (Cheap ltem) _ D M
\ il 74 (Dear Item) M -C

@ 4 (e, T, fen) & qEe guE g =Ry
All three (cheap items, Dear items and mixture
items) must have the same units.

@ g & WA wE R delt & awg & d= F g
gl
The cost of mixture should be between the cheap
and expensive (dear) item cost.

o fagor o a9 oS g # Feherr § o g H
3T 2|
The ratio in relation to which the nature of mixture
derived also comes from the same.

&3 (Expenditure) A (Savings)

\_

[FIT‘*I i grfsr o fergror (Alligation in Profit & Loss) ]

P

A Hed (Cost price)
5 (lem)-1

~

-

w4 e (Cost price) ]
T (lem)-11
fgm 7 %7 77T
. (Cost price of mixtre} |
HET (Cuantily) A (Quantity)
4 (Item)-1 AR (Ttem)-T1

'
-
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foa Jo (Sell price)|
7] (lem)-1

THFE T2 (Sell price)
747 (Hem)-1
fosmr =1 e weg )
. (Sell price of mixtue}
HAT (Quantily) =T (Cuaniily)
a4 (ltem)-1 5] (Ttem)-T1

~

.,

FI A T (Profit or loss)% |
5 (lteml-1 51 (Iem)-11
[ foen & amq @ @t % |
| (Profit or loss *e of mixture) |

=R = (Profit or loss)%

F4 9 (Cost price)
5 (ltem -1

e HH (Cost price)
5 { ltem)-1l

P/L ] .“ o 1
— = | 00%| = |P/ L% o —
CP ; cp

[PVL%
|

[

CEU o firgror (Alligation in Discount) ]

rﬁ(—E (Discount s

£ lfFIli~'.|_'.1;|.|,|1r}"‘-:“\'I
74 (ltem)-I 55 (lemjall

i s 4 72 % _]

| (Discount % in oiXie) |

- W

T e (Market pricgll SRR (Macket price)
a4 (Ttem)-| a5 (Irem)-11
D - 1
D% =&—% 100%| = —
k MP 100 D% = o
( . N\
Tua, Tt 3R =er o fargror
L (Alligation in time, distance and speed) )
#

HTGe el (Average speed) G A {Average speed J\

e (Vehcle)-1 A (Vehicle)-11
qEt A # S A
(Average speed of entire journey)

o R

WY =57 | fergror (Alligation in simple interest) ]

\

>

W

EIEE K EICETIE
{Rate of murest) B, % [Rate of interest) B, %0
L o e
k['llrLul interest rale) B% |
Hert (Principal) TG (Principul)
iy (i

. i

[ afrae o firgror (Alligation in average) ]

T (Average)-l]

B {Average)-1

w1 aiaA 1
{Average of mixwre) |

<

Weiefl, 1177 T T
(1" amaumt) (Il amount)

%, "
. " " :
(Bowling average) {Bowling average)
T (Innings)-I T {Innings)-11

(Total average)

.

e (Wickets)
T (Innings)-11 )

e (Wickets)
T [ Innings)-1

.

BT A ga § 9 r oAiex g9 e S @ S 3o &
o IS o1 59 fen far S € At 9% WERA n
IR F T T N S R —

From T litre of liquid r litre is withdrawn and same
quantity of other liquid is added if this proven was
done n times, the remaining quantity.

n

NER:IEN (Remaining Quantity) =T 1—%

97 (Time) 57 (Time) WA T et 59 # §r, o fbren smar @ e sadr
a8 (Vehicle)-1 A (Vehicle)-1l aen # ol g9 foen fean s @1 fR ¥ o, ofiel 54
distance (311) | frapre S @ S 3o & wEn # gww za fren feem
Speed (FE) = pr— Speed = T ST & T 1, ST 79 R ST 8 i s & W

- | # 30 ga faen faan wan @@ S e A
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If from T litre of liquied, r; litre is withdrawn and
same quantity of her liquid is added. Again from
mixture, 1, litre is withdrawn and same quantity of
other liquid is added. And again from mixture, r3 litre
is withdrawn and same quantity of the liquid is added
then remaining quantity is-

L I

Y 9T (Remaining Quantity) = T DI P
( g Quantity) T T T

B e T 59 & IRwe 90 2 398 ¥ r ol g9 fehren
T 3R 3T & TE0 59 e & mr 9% 9HAr n SR
F T afe g 5o AR fAed T g9 @ aE &6

I x:y @ @

If T is initial amount of liquid r litre liquid in
withdrawn and same amount of other liquid is added
this process is as done n times if the ratio of initial
liquid and other liquid x : y then

o]
Xty X
TS T gl HAged W SEd @ T g9H o
Tt x% oY HHT @ da—

A milkman sells milk at cost price be he adds water to
it and earns x% profit then—

1000 ml ¥ ¥ fiemeft =i aft S 7ET (Quantity of
water added to 1000 ml. milk) =10 x x ml.

U 3T
(Time & Work)

ot off Fd B F F faU g @ 8 oA R
3 woa § g S R ST gear 2

Any work takes time to do or any work can be done
in a certain time.

v HE AT AT F T B g [HAT A @ Al T
AT ST @ 6 U R s T § e we w8
I & 98 TS A T 21

When questions of work and time are solved, It is
assumed that the amount of work a person does in a
day is equal to the amount of work he does each day.

afg ®1E =i fhelt & = x =&l A ST T
ot a1 L g

X
If a person does'a work in/x ‘days then his one day's

work will be I part.
X

afe fordt s 1 W oA A L A @ A as g
X
If the work of a person in one day is 1 part then he
X

will complete it in x days.
T SN HE AT &l (FAAT) F STYR T el
21 GHY % SUR W A&l

Wages are distributed on the basis
(efficiency) and not on the basis of time.

Wi T § A T e g w2l

work done in unit time is called efficiency.
el B = G x T

Total work = efficiency x time

e A fordt w1 & x G4 § & ghar @ 991 B 3§
Fd H oy T 7 R Tba1 ¢ @ A R B I F
ot & S § o 99y -

of work

If'A.can do a work in x days and B can do the same
work in y days then the time taken by both A and B
together to do the work

Xy
X+y
e A el & & x foF § & goha1 @ d91 A IR B
A forete 39 &1 1y T § X G §, 79 B &

3 #E A A A T -

If A can do a work in x days and A and B together
can do the same work in y days then, the time taken
by B to do the work —

Xy
X—y
o A et a1 x Rl § B v 8, B @ FE
aﬁyﬁ:ﬁﬁaﬂm%amcmaﬁﬁzﬁﬁﬁ
T THA & A A, B 1 C 5N fero e w3 F T
w_

If A can do a work in x days, B can do the same work

in y days and C can do the same work in z days then
time taken by A, B and C together to do the work —

days

days

xyz days

Xy +yz+zx

Ik A 3B et w1 1 x fal F B ghd 2, B 3R
C 3 & & y fedi § o wehd 8 9 C WA @
Fd &z Al § B Thd @ a9 A, B 3R C 5R &
N HE H A G -

If A and B can do a work in x days, B and C can do
the same work in y days and C and A can do the same
work in z days then time taken by A, B and C
together to do the same work
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2xyz days [ AT (&ar ) AR Tug ¥ gueeer ]
Xy +yz +zx (Relation between efficiency and time)
B A 3hd FE B gL, A AR B I T faem FE
I m R s o & waE B e wd ww| : : A
gU, A KB A & o F ww @ oo B e | | o (B)= s

AT B T

A working alone takes m days more both A and B
together, B working alone takes n days more both A
and B together, then—

A #F B I % g fo T g9
( Time taken by A and B to do the same work)
B M W, F@ & ¥fafed H, ¥ FW gC D, feA #
T HT Gehel & AT M, =afh W, & &l gfafed H,

W

a9 (1)
Z9d1 (E) » 999 (T) = 9% (Constant)

[ET,=E,T,| |[ET, =E,T,=E,T,

p
@ TSgH 1 dCaN T & SMER W I 2

Wages are distributed on the basic on efficiency.

S

) N . = If A NB G s & FEw: x, Wy Al H@
52 & gY D, ol # wAT o WA €, - % SRy €
If M; men can do W, work in D, days working H, STl A 5 I 3T —
hours per day and M, men can do W, work in D, If A and B finish the work in x and y days
days working H; hours per day then— respectively then the ratio of their of wages—

M,D H, _ M,D,H, 11 )
\R]1 \K]2 . . y y:X
@jjviﬁ Eki, ﬁafﬁb[th[g}d,t, = Ik A, B 3 C frft S @ wAw: x, y Sz R
en work is equal in both conditions
FUT &l 79 3R TG H ST —

|M1D1H1 - M2D2H2|

o & I et § B % wre-wny gt ) T et a
When work is equal in both condition along with
working hours.

M,D, =M, D,

If A, B and C finish the work in x, y and z days then
the ratio of their wages—

1
i—  yZiZX:XY
z

< |-

L
=

RIEA)

(Pipe & Cistern)

3R et

B UEY 3N IH & Fard, S AR g6 & 7E ¥ g
F 2|

Solve pipe and cistern question like work and

time.

I T 9 AT & Al 36k [T e g & wan
FA 2 SEfh el i o 7 % fIu B g
F I F R

If the tap is filling, then a positive sign is used.
While for the emptying tap, a negative sign is

used.

as 29 & Wl 23 & wiEq § Z1 w@
e e aEft ST 8w T e
To fill empty To empty the L TR ] =
tank full then full tank then ErG R T e

work (FE) =1 = (work) = |

11 i
Imitially the tank is
ermply, Somme lapes
fill it and some tapes
empty it eventually
the tank becomes
emipty then

F (work) =10
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B SO T § 9 Tl U S HE S % ot o QU 8l 2l

The water following through each tap is proportional to the square of diameter.

M (velocity) v

I fime

—\

ST T ST
Cross sectional arca) A

Vi Aox g

wE 't H oEY | A aren 7 = 29§ 2e
Water flowing from the pipe in time 't' =
it 2t @ FJEAA (the volume of tank)

water in tank.

L

Ve Axi=/=b=h

&

N

T =« The HEHY

HERE = = =
100
Principal ¥R Fiine
Simple intercst = =
100
.5| PxR*1] el Witicps =8
L 100 | Si=simple Tnterest (710 =411
A=P+5ll B¥ Pripicipal { TEH)
\ Bl (77)
A [ P kS 1= time {FHT)
0 ) A= Amount (FEET)
A= P[1~ R']'
k‘_ 100 |

J

B R 49 P W R &N # W Y 9Ed t, N %
faw & R %, 31 t, 99f & U & R,% 91 30T
t3 Tl & T = Ry% HIGES $ ATST/The rate of
simple interest on any principal P is R;% rate for the

first t; years, R,% rate for the next t, years and R;%
rate for the next t; years then total simple interest is-

SI= Bl,+ 51, +5l,
5[TI"MR,M, +T'>R_,5<t_._'_]’k|{_,>’-t_,‘
100 100 104
S!=L[Rl +R,t, + Ryt |
100" T :

(SimpleInterest)

B FE AU TR A # R% XY, T a6 F o1
¥ n TR S 2 @/ A sum of money becomes n
times itself in T years at the rate R% of simple
interest, then —

[RT = (n—1)100%|

(1)

e
Roo=""Ds00%|  f1="Dsr00
T R

gfe ¢ iy @ (If rate is constant)—
“rs fAftm | W, Ak FE o T, auf § o, T SR
2 T T, Ot § n, AT B @ dw-

In a certain Rate, if a principal becomes n; times in
T, years and n, times in T, years, then-

(n,~1) (n,-1)
T T,
(ii) =fe Tw fAf3ya & (If time is constant)—
% fafym waw §, aft #E w R% W F o, T
B @ d9 Ry% & F n, AT SR &, A

In a certain time, principal increasing n; times at the
rate of R;% and n, times at the rate of R,%, then—

(n, 1) _(n,-1)

R, R,

@
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B I foRdl HRUfT W AT HERT S qed Hon T
2 1 S S & SN GHA HT G A SR
aa'_

If the simple interest received on a sum of money is

n times the principal and the numerical value of rate
of interest and time is same, then—

W (Rate) % =10vn%

|W (time) = 10vn years|

B R e, R IR T ¥ R uE @ x
fean ST @ W @ aTen WER @ § gy ereEr
FH%

If any one of the principal, rate and time is become x
times then increase or decrease % in simple interest
received will be —

(x—1)x100%

B R gE, R SR T § ¥ R & @ e x
3R y T BT T ST A M E ATl WEReT S
H % gfg 3To@m HHI-
If any two of principal, rate and time are become x

times and y times then increase or decrease % in
simple interest received will be—

(xy —1) x 100%

B R qEeE, R IR GET HOHEI: x TE, y A K
z T R T ST A 9 eRen = § e At %
gfe 31ean HHI-

If principal, rate and(time are become x times, y

times and z times respectively then increase or
decrease % in simple, interest received will be —

(xyz — 1) x 100%
B AR FE g T, auhH A, I @ T, a6 § A, 3 &
S @ o 98 g gl
If any principal becomes A; in T, years and A, in T,
years then the principal will be —
(Az B Al) x Tl
(Tz - Tl)

B A 5l gereE P #1 & 9nl S99 P, o P, H &
T, R% 3N R,% T & T 1, 3 t, au o forw faam
ST 8, TE-

If a sum 'P' divided in two parts i.e. P; and P, then
each part lent at R% and R,% rates for t; and t,
years respectively.

(i) afE I 90 | 9 A SWeR @ (If simple interest

received from both parts are equal)—:

P=A, -

P:P,=

1
Ryt . R,t,

e g ® 9 fFF T @ (If the sum 'P' divided in
three parts) —

PI:PZ:P3=—1 : ! !
thl R2t2 R3t3
(i) aE 1 9ri F @ HgET SR @ (If amount
received from both parts are equal) —:
P:P, = ! : !
100+R,t, 100+R,t,
o A &9 9 T T @ (If the sum 'P' divided in

three parts)—:

2T 100+ R, 100+ R,t, 100+R,t,

Qoo

(Installment for simple interest)

A

[xRx=2 ]
+ —— | Laaun]|
100 } ;

[I -

I+[I+E'R-I—I]+[I
i 100
IF-'__

OR
[00A
#2T where
A — a9 (Amount)
| — &5 (Installment)
R — =7 (Rate)
\ n — FRET $ 980 (No. of Installments)

1
100x0 P Dsg
)

/

[ FAAHTT STHT FATSTT ok g Tehed }

(Installments under current deposit scheme)

4 |
Sl - R[np--“-{-” le]
100 2
OR
0 %S
o u_;. blj. .
I
uF‘-n1 }I
2
7T where

51 — HEET =04 (simple interest)
P — 95199 (Principal)
R — =51 {Rate)
| — & (Installment)
i\ n — fAl # g5 (No. of Installments) ‘/
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TIchdlfeg ST
(Compound Interest)

B TH3(E S 98 S § S qAEd & WY-Hg N W
off T 2

Compound interest is the interest which is charged
on the principal as well as the interest.

7

103

K ] b

GA=PHCl S CI=A-P TRl where,
P — Principal (3FEE)
L » Rate (1)
o1 F'[I' R J R —» Rate L
100 A — Amount (FERE)
- Cl = Compound Interest
cr=pl[1+2 ] (TReTE =7 )

'\__ 100 . 1 — e [HHE) __/J
e q 2
TS STTT- 3T U U AT 7 T&T &

When interest is compounded in different rates

A:P(H%XHS)—B) ......... (Hll?):)j
[ Tehgfeg TS W TS/ ST X }

Effective and successive rate in compound interest

B O T (for two years)—:

Xy

tm=4x=+ yiﬁ % - {m % Effective Rate JTel 3}

e IR A a9 § guE & 1% 2 (If same rate 1% in
both years)—:

m= (Zr + %j %

B 9 o & fAT (for three years)—:

Xy £yz+zx " Xyz
100 10000

@ IR A4 auf § g R/ 1% 21 (If same rate 1% in all
three years)—:

tm=+xty+z=

2 r}
m=3r+——+
100 10000

([ <iergfig s § SRl % fw wweft )

(Table for direct calculation in CI)

J/

10% 21% 33.1%
15% 32.25% 52.0875%
20% 44% 72.8%

& 37 9 U T successive formula & AT ST Fehar
21/All these rates can be calculated from successive
formula.

[ =g ST | STguT 1

(Ratio of compound interest)

( Zvears — 20 ] A
S v
Fyeurs=3:3:1
dwvears —4:6:4:1
VY
\ Swears — 5 10:10:5:1 y.
( R R N\
Tehgig TS | g0 it wHgT
| (Understanding of Rates in compound interest) |
Rate Per Time Rate (V) Time (HHY)
(ST wfer ww)
Annually (3Tfe5) % (t) years
Half yearly (3T€anfia) Ty, (t x2) half years
— /0
2
Quarterly (&) iy (t x4) quater
27° years
Monthly (HT&) o, (t x12) months
— /0
12

B I BT U THgfs @S Wt A H @A # oo A
ﬁ Sk é de—:
If a sum becomes n times of itself in t years on
compound interest, then—:

1

R%= n'—1 x100%

B TR = W T A i, on, 9 # x T e
nza@fﬁygﬂTﬁHﬁﬁéFﬁ—:
A certain sum at C.I becomes X times in n; years and
y times in n, years then—:

Rate CI of 2 years CI of 3 years “L ni
5% 10.25% 15.7625% X' =y”
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B IR FE I TwglE =S W A F @ H oo A
& ST @ 4 (¢ x x) F F n* T A S
A sum becomes n times of itself in t years on compound
interest then n* time of itself will be (t x x) years.

L voars —p 0 tines

.

t® X years n' times

Example —: $1E S0 Thgfe a9 &t X § 4 a9 H 2
T @ S 21 A 98 fbaq ast # 32 T @ S

If a sum becomes 2 times in 4 years at the rate of
compound interest then in how many years it will
becomes 32 times.

Solve —:

d v — 2 lines

4 45 T i
I Il
200 vzars, i
37 g UT 20 a§f H 32 A & SR
(Hence, It will become 32 times in 20 years).
B AR FE R Twgfs e R G A m 2
3R 2t ol & n T & S B qE-
If a sum becomes m < in t years and n X in 2t years
at the rate of compound interest, then—

t years — Mt

2t years Sy

m!

P
n

Example —: 1§ 99 = 35 =1 &1 & T 2 a9 # 650
3 & ST & agn 4 9% & 6763 & S ¢ € q i
A sum becomes 650 ¥ in'2 years and 676 X in 4 years at
rate of compound interest. Find the sum.

Solve —:

2years ——650T

4yeas —— 6767

[ o Oud e & w9 N feEm e A ]

(When time is given as a fraction)

P & TRT & RY% Al Fhafe = Wy t= a8 §
y

o fon T %, 9 T S Wi % A -

A sum of P ¥ is given for 2 years at the rate of R%

compound interest, in the end of time the amount will be—
A P[ i ] \

A=P{ I+ "[ X |

100 )| 100 y

R
100

-'II

[ kgt SIS T 5% Installment in compound interest ]
m 2T ﬁ‘l‘li (for two years)—:

o fehT (each installment) = ; P 5
R R
I+— | +|1+—
100 100
m 3auih 1%1'& (for three years)—:
S fh& (each installment)
_ P
1 2 3
1+L + 1+£ + 1+£
100 100 100
B paui & ﬁlﬁ (for n years)—:
W % (each installment)
_ P
1 2 n
1+L + 1+£ o 1+£
100 100 100

“Iehgfeg 31T AR ST | 3{a%
Difference between simple and compound interest

B 1 99 & fT 1= (Difference of 1 year)—:
@ FoW a9 1 HUROT A 3N =sheis SA WA il 2 |

Simple interest and compound interest of first year is same.

m 298k 1%111 3~ (Difference for two years)—:

2 PR’
[ 6350=650 =—
T ek 100
m 38k 1%111 X (Difference for three years)—:
TAY 3R ey a6 ST TRt _ PR’(300+R)
(To calculate interest of II" year and III" year) - 100’
o 7 T e = a1 A T e o A A e | I fordl &UfT W 2 a9 H HEURT =S x T €
. Thgfg S y X 8 A A o
II™ year's interest = A, — A, If the simple interest on a sum of 2 years is x ¥ and
S S — compound interest is y ¥ then the rate of interest is—
- - 2(y—x
I year's interest = A, — A, R% = (y—) x100%
X
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HY, AT AR gl
(Time, Speed & Distance)

AT (Speed) —: Uik 7 # Foft T g i AN Fad

21 (The distance traveled in unit time is called speed).

4 iﬁ:‘li‘-lﬂl'ﬂ.\-' N
e (speed) = < fime)
d
5= —
3
i=sx1 |, _d
5
L _J

[ UTSehl AT WAT=IUT (Conversion of units)

&

-

' 5 N
x km'hr——xx I_H m/ sec

13
ym/sec— y ¥ 3 km/hr

# | hr = 60 min = 60 * 60 seg = 1600 sec
el km=1000m o | milg=606Kmn
7| yard=3 i # 5 milg= Skin

- 10" m] {Fra:

AT s LR v (8

S A
{km} { b} {dam) \Wm)  1dm) {emp {ml}

i | il 1

| km

T division (4]

I mm =

| :
lm = — km|

\

—= i

'H%F:I"{U'f frarferat (Important Cases)—

7

&

'flf d=s x{txt) & d=s=({*1) 1\l
§ M5,
then, d= ( ! J‘-'.E[. T 1, H
(l\. + 5, }
==t [ Where),
99 (time) —t, t, hr T 79
1 (speed) — kmvhr § 21
8 J

w&wﬁaﬁ@a)maﬁaa?ﬁwaﬁraﬁaﬁﬁ

If there is a sum of time (total) then these will be
sum of speed.

afe T S (e a1 H) H aAg o A e off
3 U |

If  there is difference in time (before, After) then
there will be a difference in speed.

AT % <R I frefafad aliel § GHgm ST Gl 8

The difference between time can be understood by
some following methods —:

T T i (With respect to time) —:

T (carly )} Tt (early )— W& (Subtraction ){-)
& (late), 70 (late)
2 (late), T=H (early)— 7 (Addition)(+)

k‘:l'ﬁ_'t_:fk:mh.':lﬁﬁ{ljtlu}—y am (Addition ){+) /

~

+ 5279 (Subtraction ){-)

[ SEl @ e (When distance is constant)

N

'/I-f d=s1t, & d=s1

y Fgm

1 {constant)

Ex.:

T e S A g 7 e @ AR e S e
akm/hr 921 2 @, 9 HF oA & A 98 O M @
b km/hr &F & 3 A t, 5T AR T & d6—

A man covered a certain distance. If he increases his
speed by a km/hr then it takes t; hour less and he
decreases his speed b km/hr then it takes t, hour
more, then—

(S-i-a)><t

“5-b)
' b
TS el g e g HR ¥ S @ Ak g e
T 6 kn/hr T & @ 3¥ 4 hr FH GO @ © AR
g Y T 6 km/hr FH F < @ 3T 6 hr 3MH
THT ST & | =TSl I Hiferg ?

><t2
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A man travels a certain distance by a car. If he
increase his speed by 6 km/hr then will take 4 hr less
but if he decreases his speed 6 km/hr then he will
take 6 hr more. Find the speed.
(S+a),, _(5-5),

a b
(5+6),,_(5-6)

6 6
4S +24 =6S - 36
2S =60
S =30 km/hr

Solve —:

[ o A iy o (when the time is constant) ]

~

t —

(constant)

[ ‘HT&&TFIT h TGO (Concept of Relativity) ]
B TTOLET Y9I ol ToT i o [T A0y qHI &l

2 (Equalizing time to solve relativity questions).
& faufig fewmsti # =i # SiEd & (Add speed in

opposite direction)

—_—
5 4.

st =7 (Relative speed) > (s, | s.)

(i) =6 P, H A Y C TH S H g (Time taken
by person P; to go from'A to C) =t
=A% P, H B T C @ I H o T (Time taken
by person P, to go from B to C) =t

5i s

P, (1) ) P,
Iﬁﬂl
] 1 I

A C B
-—] &

s =3 P ==E 'ﬂ = (Speed of P) |
5, — P. =i &t T4 (Speed of F‘-Jf

(i) =6 P, & C ¥ A T 3+ § & 999 (Time taken
by person P; to come from C to A) =t
=k P, H C B @ 3= H o T (Time taken
by person P, to come from C to B) =t

/_.-—-.*_\1/*.——-._\\
y
C
A d »B3
d
Sl‘i‘s2 :?

- TH & Ren #§ 99 W Ael # g 2 (Subtract

speed when going in same direction)—

4

—
i

T T (Relative speed) — |5, 5

(i) =HP, B AT BT S § N G0 (Time taken
by.person P to go from A to B) =t
=fh Pzﬁ CY B d& 9 & & 99 (Time taken
by person P, to go from C to B) =t

|S1 -

(i) =6 P, ®1 A ¥ B @ S § o T8 (Time taken
by person P; to go from A to B) =t
=k P, H A ¥ C T I H o g7y (Time taken
by person P, to go from A to C) =t

P&t

B, %1

d

t

B IR o & 5 39 ¥ am W W oad amm @
3ET A x km/hr § 991 B T W EHhd gF 4
W gl e # iEd I y km/hr 8 A1 9 62 FA
F w9

Without stoppage, the average speed of a train is x
km/hr and with stoppage its average speed is y
km/hr. Then the stoppage per hour.

Is, — s, =

X-y
X

t= x 60min

{withx>y x,y=#0}
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[

frer % wre Y favw Rufy ]

(Special Condition after meeting)

B IR AR P, W P, TH TR H 3N Io o7 2|

g # e & @, P, oo v gh & ot 9ma
T FA ¢ 3 P, oG W Ih F o, T H 9=
T B de-

If two persons Py and P, start walking towards each
other, after meeting each other, P; covers his
remaining distance in time t; and P, covers his
remaining distance in time t,, then—

F: F:
(t, t

& 3eR! TferEl ST TTUTA (Ratio of their speed) —:

Aok
PZ tl
& HHYT (time) —
t=Jt, xt,

& et gt (Total Distance) —:

|ag\°r (Distance) AB =s,t, + szt2|

5, — P AT T (speed of B
5. —4 P 3t T (epeed of P)

e =et (Average speed) ]

tga =l (Average speed

)= % gl (Totaldistance)
T THT (Total time)

B I UH FR A B @ x km/hr ¥ S 8 W y

km/hr & T i 3 @ a9

If a car goes from A to B at x km/hr and returns at y
km/hr then —

3irea =t (Average speed ) = 2xy

Xty
af #1E =fh d T x km/hr T S d Ty
km/hr & 7 BT & dE-

If a person covers d distance at x km/hr and further d
distance at y km/hr then.

2xy
(X + y)

it =1 (Average speed) =

Iz &1 =fE d g8 x km/hr, 3 & d Ty km/hr
T G 3 # d g 2 k/hr T F T A @
aa'_

If a person covers d distance at x km/hr, and further

d distance y km/hr and again d distance at z km/hr
then —

aitea =t (Average speed ) = 3xyz

Xy tyz+zx
I Th ARk AAT-HAT T d,, dy, ds ... ERIEGIE
ST-3TCT GO B U (), ty, t; TOT § qF LT &
‘ﬁ‘a'_

If a man travels different distance d,, d,, ds ........ and
so on in different time t,, t,, t; respectively then—
+d,.....
aitea = (Average speed) =— d, +d,
tFt, Tt
It e Mk, STerT-31em g dy, d, ds ... 3R gt
@ STT-3aT A HAS: S|, Sy, Sy o g gm

FAA 2 -
If a man travels different distances d;, d,, ds ........

and so on with different speeds S;, S,, S; .......
respectively then—

aitga =T (Average speed ) =

AR ©F gt n F WeL wnit F fafa fear s @
a9 9 g F FAW S, Sy, Sy 9§ qg
fepam ST @ e

If a distance is divided into n equal parts each
travelled with different speeds, S;, S,, S; ........ then—

e =rel (Average speed) =

ﬁs‘wﬁﬁwrﬂdiﬁmsl fopedt./eieT 4, dimsz

1 2

foedt./ser @ g diﬂm S, ftft/der @@ & @

3
dd—

If a man covers di part of journey at S; km/hr,
1

dipart of journey at S, km/hr and dL part of

2 3

journey at S, km/hr. then—

n

1 1 1
—+ +
dl Sl dZS2 d3s3

sitea =t (Average speed) =
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s : N
. il (Distance)
e (Speed )= e (Time)
= %:
[d=8x4] =
\ .

[ @%mﬁ(With respect to distance) ]

B 9 FE M Rl w oA ey ter ar R
=Ifth I TR HT & dl ol T gl Termel B orarg
& TR B 2

When a train crosses a pole or kilometer stone or a
person, the distance covered is equal to the‘length of

the train.
Hrawr {["illar]
“;\;!\%:‘ I=1

B 59 FE el fHH B @ wewH @ gor gl
1 JEl 1T U Bl ¢ i =l wh gf &t
(et S gt o, foram) st eFas & SR At 2
When a train crosses a bridge or platform or tunnel or
any other train. So the distance traveled is equal to the

length of both (the train‘and which crossed).
Train i

B 59 I # = o1 i & IHA A A o |
Do not take the length of the train in which the person
is sitting.

B AR FE g 29§ do @ fimar @ a9 gf-
If a passenger counts the poles while sitting in a
train, then the distance-

d=n-1)x
Triewhere
1 — TR @ T
{numbers of poles)
% —» 2 iiE =@ % & gl
jdistance bolween comsceulive bwo poles)

[ =TT o Tl o (With respect to speed) ]
B S g 29 TH-gE W UR It § (When two

trains cross each other)—

r.

- 74 o A T 7 # (When they arg in opposite direction)

Speed (5)) Specd (5.)

5=8§ +5,

- TE d U E R W F (When they are in'same direction}

Speed (5,)

Speed (5))

UTSTehl AT WAT=IUT (Conversion of units)

5
x kmhr——sx ® J;'r m/sec

8 km'hr
5

ymisgc——y*
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[ O TgTagul feerferat (Some special conditions) ]

B 9, dER @ @S S, km/hr ® T G T L
TS H @S S, km/hr F A F TH TR H IR
@ B
When a train of length /; at the speed of S; km/hr

and a train of length /, at the speed of S, km/hr are
crossing each other—

Sa o ferodfier fegm ® wfer o W&t &
(When they move in opposite direction) —:
ll + 12
t
Wa@ﬁmﬁﬁW@ﬁ(Whenthey

move in same direction) —:

S, +S, =

TRl Where
t — TFR-TH & T H § T A
{time taken to cross each other)
T & GAH oS ) Lemieal, Uh SARe dht, AR
t, v & UR A &, A A Lemieat g Wh g
H IR HH H M g9T —

When two trains of same length cross a man t; and t;
sec then time taken by trains to cross each other —

Wﬁﬁ@ﬁmﬁmﬁ(lﬂheymavein

same direction) —:

_ 2t
[t~ t]
gfe o faudia foom & nfem= &t (If they move in

opposite direction) —:

t

t: 2t,t,
t,+t,
B AR W TR W s 2T, W T wenH @t
sec H U T B A1 IE 29 g [, Hel weEwH &
IR FHH F @M T -
If a train of length / m crosses a platform of /; min t,
sec, then the time taken by the same train to cross
another platform of length /, m is —
[+1
= 2 t,
[+
B SIELAGRB ¥, @ 29 HAW: S, NS, ¥

T, P SR IHT BT YE B § o F TH W
e & A @ 9 T 5 U 37 Wy 29 S qor

A 8 aft o G w &1 R A sB F A

gj_
From stations A and B, two trains start travelling
towards each other at speeds S; and S, respectively
when they meet each other. It was found that one
train covers distance d more than that of another
train. The distance of stations A and B is —

S, +8S,

Distance () = [—j xd

Sl *Sz

ATe 3T &
(Boat & Stream)

(Some important terminology)

I A (Still water)—: IR A H FE TBR A

WoE el @ d 39 W ST ed & | (If there is no flow of
any kind in water then it is called still water).
&WT (Stream/Current) — T4 ¥ 98 gL 5 & &1

Fed 21 (The moving water in a river is called a stream).
FEYAE Uikt YAE  (Upstream/Against
stream)—: A T1@ 9 & foqda fewn & o€ @& 8, @ W
SR FEl S 2| (If the boat is flowing in the
opposite direction to the stream, it is called upstream).

stream/with

JIYATE/ATHA AR
stream)—: AR T9 g F ew F 9@ @@ ¢ @A AR
el S 2 (If the boat is flowing along the direction of

the stream, it is called downstream).

(Down

[ =TT ok Tl | (With respect to speed) ]

& NI St T (Speed of stream/current) = R
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& ITId ST W AT i =T (The speed of boat in still

water) =B

_____
T S
- - i Y

PR v e = Qc-;T_I||“WI’1[EF-'I--.-..-.‘

- e e T

- -
Ch s m e - "

& gWT & JIHA AT/ AW & WS-HIL /I |
Tt (with the stream)/(down stream) = (B + R)

-------------------

et » S

B e UL S
SR T
- Rl R L

o B i T
== -

& YT & WiaEer wel/an & faudia orer/sed yare

o =ret (Up stream/Against the stream)= B - R

s

e e s T N et
B T -

B ] seme BT e T T . s

............ e s
et b e A R e

- i e

W« (B + R) 99T (B — R) T = &t
When (B + R) and (B — R)given

B IR, B+R=m3andB-R=n

& yia W H AT &t AT (Speed of boat in still

water) = %(m +n)

1
& T @t =T (Speed of stream) = E(m -n)

B IR & A9 (d) 3 9N F oA aw A & 38

U7 % Wfdgd t 5 H 7 B & du-

If a boat covers distance 'd' down stream and same

distance up stream in t hours then—

e S | g

D T il L R

:::1::ﬁﬁff7

t:tl“"tz
d d 2B
= + d
B+R B-R (B’-R?)
(B°-R)
d=-—F—""-"-xt
2B
B’ - R’
& WW(Average speed) = 2B

B TF A9 d) T 9N & EA adn 'd, g g0 &

Sferpet 't S § T H 8, -
If a boat covers 'd;' distance in down stream and 'd,'

distance in up stream in 't' hours then—
t,

m

——— B i
W
Sy S ——,

L L T L P

e T Lttt

- *

-~ h'*h-_‘__H__hﬂ_‘-‘Hﬂ
B

t:tl“"tz

d_, _d,

B+R B-R

t=

B IR AE IW F IERd 4, L SR um & g

'd, foell. 1 aE S ¥ wHE 99T odl §, de-

If a boat take same time to travel 'd," km down

stream and 'd,' km upstream then—

Te I =T (speed of boat)
¥R & A1 (speed of stream)

_ d1+d2
dlfdz

Ife % 9 g} @ feen H oy 6 # P g T
F & wEhh U o e R § o g 6
T H 8 a@

If a boat covers a distance in down stream in ' t;'

hours while the same distance is covered upstream

in't,' hours then —:

Te 3l =T (speed of boat)
YT &1 =1 (speed of stream)

_ t1+tz
tl_tz
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Zh(distance)

Nietignead)= H99 (time )

[ UTSehl AT WAT=IUT (Conversion of units) ]

5
x km'hr —— 5 = :"il'll-' R0

18, .
Y MSee ——3 y ¥ ?Hm-llr

[ W& guY Y= & (When time is constant) ]

| T8l Where, t — 9379 (constant)]

B 1000 H. & AT F A, B & 100 H. ¥ LS (A
beats B by 100 m in 1000 m Race)—
. T :
B
| ———— ) ————— — T [ —]
. 1 O .
A : B
d = 1000 900
s = 1000 900 = 10: 9
B 1000 9. & & ®, A, B &1.20 @ & =& (dgq)
AT 21 (A gives 20 m §tart to B in 1000 m Race).
Lo
A
-+ I]fIHI,fI + |
[+— 70— le— 05— |
B | sgC
A B
d = 1000 980
s = 1000 980 = 50 :49

[ SEI @ o & (When distance is constant) ]

'FE Where, d — F39 (constant))

1000 . = I T A, B 1 15 sec ¥ & 2|
(A beats B by 15 sec in 1000 m Race).

I-sec

+ 1000 *

B
(t+ 15) sec
A : B
time = t ©(t+15)
speed = (t+15) : t

1000 #1. 3 & F A, B FI 20 sec F LR @ 8
(A gives. 20 sec start to B in 1000 m Race) —:

| B&C

A
+ 1011 |

b+ 20 zec)
A . B
time = t : (t+20)
speed = (t+20) : t
Ex. 100 #. 915 &, A 39 gl &1 36 sec H a1 B 39 U
& 45 sec § 79 HaT 21 TH A H A, B &l b
T 9 gl %I/In a 100 meter race, A covers this

distance in 36 seconds and B in 45 seconds. By how
many meters will A beat B in this race?

Solve —:
A 5 =
100 H :

T 1
3 SeC ="
i T

B i

"‘5 s0U
- B, 45 sec § ST 2 = 100 .

100

36 secH = —x36 80m
45

3 A, B &I 100 — 80 =20 HleX ¥ 8w  OR

- B, 45 sec ® ST @ = 100 .
. 9sec —>%x9:201ﬂ.

Ex. | f5ft. &t &5 § A, B ® 28 Hex a1e@n 7 Tve @
T @ 21 39 AT F QW HH § A fben A Am?
In a 1 kilometer race, A beats B by 28 meters or 7
seconds. How long will A take to complete the race?
Solve —:
{ Sg0
A
100 H,  —2gm— i

wnu
B T 5ec

| =&
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-+ B, 28 . drgdl —> 7 sec #
- B®I1,000 W. drgd # o g9y =%x1000

=250 sec
1 foprft. dteq & A g foren T gwE =250 -7
=243 sec
=4 min 3 sec

Ex. 800 @ &1 dig § A 9 B & 15 G&ve § W |
e A F Tt 8 fFd/gver @1, @ B &Y =l a2 2

In a race of 800 meters, A defected B by 15 secs. If the
speed of A 8 km/hr, what will be the speed of B?

Solve :—
A

# km'h
E00 ,
vl
B

{t+ 15 sec)

Aﬁsoorﬁaiﬁwmﬁﬁwwmzﬂ
8x7

18

_800x18
40

=360 sec.

~B @ 800 ® & T FH F @ THA = (360 + 15) sec

=375 sec

55 hr 7.68km/ hr

Ex. | fft. & @g & A, B & 100 Hiex § & 21 300
W # de & B, C F1 50 W F guar ¢ ar 1 el &t e
T A, C & foha die ¥ gam?

In a race of 1 km, A beats B by 100 m. In a race of 300
m, B beats C by 50 m. Then in a race of 1 km by what
margin will A beat C ?

Solve :—
A B B:C

1000 : 900 6:5

R v

BB C=20:18:15
¥ +
1000 1000 o 2sq
20
3 A, C & 250 m ¥ TUUWI (Hence, A will beat C,
250 m.)

Sl

Befora After

Past Present Future

B AR P 3R Q & aHH g HAM: x T y @ (If
present age of P and Q is x and y respectively).

& t oy A PBﬁTQEFﬁSTI'g(Aftertyear,Ageof

X+t

y+t

& ta’&‘ﬂ?{ﬁPBﬁTQEB':faTRg(tyearsAgo,AgeofP

X —

y—

o TN % gug q ARl I g H KA TR I 98
R Y TF FHH T

Pand Q)=

-

and Q) =

—

The difference in age of two persons at the time of
birth will remain the same till death.

Ex. —: 3% A 3 B & 37 2020 # A 10 99 37 8
as &1 T A 3R B # 3 2030 F FHAW: 20 ¥ W 18
ad grft:

If the ages of A and B are 10 years and 8 years
respectively in 2020. Then A and B will be 20 years and
18 years respectively in 2030

T/ Year A B /
Difference
2020 10 8 2
2030 20 18 2

37 IR THE W

Hence, the difference will remain the same.

@ foodf s UM @ Ul H Sedt g L Hehd
2

Students can solve questions quickly by seeing
difference.
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3frHq

(Average)

N

Sumof all items {F.lﬁl"i'- 0 gm ]

Number of itmes {‘W_Tﬂ? i 4?HI]
OR

Sum of nh-:c:r'.aliunl;(‘i‘!-F-"T[ & II'ITF:]-

Average l:?!ﬂ'-"‘lﬁ)—

Average (%57 i
\“r“:"[ 1} Number of ohservations (HEI'U'IT ﬂm]

5n 2 "
\i: —J TR Where, A — -ﬂ-*:m‘_' {Average)
‘/n\‘ Sn —» HEH A | Sum of jtems)
il

» T A HE (No. of items)

Bo=Axn] | _Sn

[ THUTT HEsl & ﬁvl’ll (For consecutive numbers) ]
/ [Averige of comsecmlive numbers) \
! ! +

TEr WA ETs T L FEFE TR p e g

. N (LTSt berrr + Last lerm L NG
L5z of mediang . - R NN ] TRl 1y 1T

P

Tz = T F73 A HeET A

[1E the value of noiz un odd nuber
n+1Y"

T | Median) [..._
=Lan 2 )l

leTmm

o A e )
{If thedalne obn (Smfeven nymber)

v
lerm
!

f
+1

-

\ ez (Medisngs ;ll[[::] lerm +
[ 'Fcl\?ﬁ' T YT Hich (Using formulas) ]

Wﬁl’a? T3 & ﬁi’l{ (For natural numbers)
B YU n WGHaeh HEren wr siad (Average of

first n natural numbers)—
_{n+ I-}_'
=l

[" 5“=n:n+I]:. A
2 2

B YUW n Wiplde wEEmRed & ant @ ofwd

B YUYW n WiHGew HEARN % Ut @ e

(Average of cube of first n natural numbers)—

Sn= r f”jv ”J =5

|"||. =_n[‘-r'I ! IJ‘
L 8

[ THUTTA 99 G & fog ]

(For consecutive even numbers)

T n THATTT 90 &3l &1 3i{d (Average of
first n even numbers)—

[ 5[1=u{n+1}-_=-f.aa={n-—|}]

N

B YW n 99 G % 9T T AT (Average of
square of first n even numbers)—
Vi o 2n(n+1)(2n --‘-I]j ‘ﬁn 2(n+1)(2n+1)
3 [ 3
B YUYW n 99 GEAR % A T AT (Average of

cube of first n even numbers)—

[" Sn=2n" [nd.-l}: = |A =2n|{n+l}:g]

[ AN o EREedt 3 e J

(For consecutive odd numbers)

vy n ferom et @t W (Average of first n

odd number)—

[" Sn=n" =5 -*'“--'I'I]
Wnﬁwmﬁa;ﬁwaﬁ'ﬂ?{(Average

of square of first n odd number)—

. n(2n+1)2n - I}= i (2n+1)(2n 1),
3 3 |

(Average of square of first n natural numbers)— |® ¥&9 n ferem wEnelt < Ul R S (Average
of cube of first n odd number)—
ni{n+1)MZn+1 n+l)2n+]
sn= { :: }._; ‘ﬂ=%‘ [ o G
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B IR FB gEmsl & SiEd x ¢ 3R Yo% §ern H n
s fean Su svean w21 fean Y e Sieq-
If Average of some numbers is x and n is added or
subtracted to each number then the average is—

B I P TEe F G x & T91 IS Ge H m ¥
T foRAT ST A SfEa-

If average of some numbers is X and each number is
multiplied by m the average is.

B 3R F e & 3T x § 9 Yo Ge # m ¥
a7 fer S A eitga-

If average of sum numbers is x and each number
dividen by m, then average—

X

m
B IR Rt goft Rger gafw d dor eitgd k @ e
THH T S1gal §i® § x §EA SIS d 4 Siea-

If in any series having common difference 'd' and

average 'k, x numbers are added in forward or
backward then the new average—

T 3G (new average) = K iX?d

B g9 uE fawm gemsi & gvh e Sied k 8,
I A 71 AW T s1yar fR A x TM SIS de-
In series of even or add number having average 'k',
if we add x number in forward or backward, then—
FPZIT 379 (New average) =k + x‘

Bk 3G AT s e 1 A oot § Ak e
T 37 98 g x T SISl S -

In series of natural number having average 'k', if we
add 'x' number in forward or backward then

o 3fteq (new average) = K i%

B AR A9 omghe det @ sk e @ gl &
sied #I, R dd den # Ser @ e
AT a, b T ¢ & Ta-

If there are three natural numbers and average of any

two number, if added with third number gives a, b
and c. Then natural numbers.

T HEAeT H AN (Let sum of numbers) = k

a+b+c

dd/then, k =

YIH GEAT (first number) = (2a — k)
S G&AT (second number) = (2b — k)
JA §&A (third number) = (2¢ — k)

B AR o VU F OSET a § W AR TH T B
fereonfe =2 fan ST ofted b & S @ ferenua
JE0T I -

If average of n observations is 'a' but the average

becomes b when one observation is eliminated then
value of eliminated observation.

[ ] aﬁnﬁmﬁwaﬁwaéﬁwﬁwﬁwﬁ
e X faam S At oftEd b & S 8, a9 e
T T SJeTT T WH-

If average of n observations is 'a' but the average
becomes 'b' when one observation is added, then
value of added observation

e e e | m fernfefat o eted 2 8, i sl
ferenff=ii @1, sitwa x' iR o<l ferenfefel ar oitem
'y &
If the average of 'n' students in a class is 'a', where

average of passed students is 'x' and average of
failed students is,'y', then—

No. of passed students(ETcﬂ'U'f ferenfefa =t H@H) = n((a—};)
X-y

B 0 HEmsT @1 eHd a € e 9 § 9 ume T

f& & = x 1 T ¥y gg forar R o d @

If average of n numbers is 'a' but later on it was

found that a number 'x' was misread as 'y'. Then

T 3Ed (Correct average) = a +ﬂ

n
B AR o sl #1 e a € AR AR | T8 9
ﬁﬁﬁ'@@'@xﬁy@ﬂﬁ?ﬁ@paﬁ(q%m
a0 dd —
If the average of n number is 'a' but later on it was

found that two numbers x and y misread as p and q,
then

+v_p—
W 3ited (Correct average) =a +— P4
n

(Average of batsman and bowler)

[ ATt 3 Teare st i }

T TH H

TEAgTH T HHT = :
For AE U — A O

> Fotul runs sconed
Aoverigee of bulsman =

Tatal number of innings = Mol oul innings
fam M4 e W

Given total runs

Average of Bowler = — -
Taken total wickets
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ST

(Geometry)

Geometry = Geo + Melron
“

Earh {E'—ﬁr}

Measurement (917

» FFFTE 1 SAA B 51 el Th 7 |

{Euclid is called the tather of geometry ).

[GT A HITT (Line and Angle)

forg (Point) (o): T& fafyd gaw

1% (A point is an exact location)

@ (Line):

T faegelt &1 TR @ S aET SR
I W T SE 21 A line 'is

group of point leadingto infinity
on both sides.

HHA (Plane):

&L/

T AW aret TH Tt g e
GICIE gl @1 A two dimensional flat
surface with zero thickness.

g ﬁh—g (Colliner points):

. S S
= ot fog @& & W@ W

11 Three or more point that lie on the

@ | (Line Segment):

L 9
T A @@ et Wil A line

segment has a definite length.

yfereset I@TU (Intersecting Line):

T & Three or more points that do

not lie on the same line.

same line.
G ﬁﬂg (Non Collinear Points):. | Ter¥uT (Rays): HHTR :Q'GTQ (Parallel Lines):
_._._ H— ----- " "'
]
& o s g T Y T % faxfim e A Wil A line I I
with uni-direction length. 4 .

SEEELE i‘@TQ (Perpendicular | TIrHY /FHa( i‘@TQ‘ (Concurrent fereder Y@ (Transversal Line):
Lines): Lines):
!
l + / # 1M

I (Angle): a1 Hidfi @S &1 | =TGR (Acute Angle): WU (Right Angle):
P Inclination (tilt) between
the two straight line.

D 0<6<90 ~Z0-90

H
TfereR SRIUT (Obtuse Angle): SRSIRIUT (Straight Angle): Yferarelt sAIUT (Reflex Angle):
% ~180° .
0 90 <0 <180 v p
0=180 180° < 0 <360°
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wmut, g T (Whole/
Circle Angle):

360° :

(]

Ifa=x

ek /RITEUTH ShITT
(Complementary Angle):

then B=(90 — x)

o+ B =90

T /SIS R0

(Supplementary Angle):
vl
+ [ = '
o+ =180

If o =x then p=(180-x)

Vs

ferter T@T U el i

(Angle Based on Transversal Line)

1

.

afe/If ¢ || m

?ﬁ'ﬁl'f'f‘\qﬂ'@’ T (Vertically opposite Angle):

£L1=/3 L2=/4
£5=27 £6=/L38

3 WehlX I (Interior Alternative Angle):
£3=45 L4=L6

TgUehl~IX R (Exterior Alternative Angle):
L1=27 £2=21L8

HIT I (Corresponding Angle):
L1=45 £L2=(L6
£L3=27 LA4=Z8

B fHE 07 % 3 HIO SR AR B0 h GHGHSTS 5
F 3 FOT 90° B B

B IfAB| CD then |o+p+y=360]
A B

C
B [fABY/CD then [B=a+p
o
0
B
C

B =l WA (Scissors' theorem):
A

D

—B k=a+brc

|
The angle made by the bisectorof the interior angle
and exterior angle 15:90° A > B
a p
GHEHTSTh C > D
(905012) /> ~S=:=hioT b q
J BSLIFCIBED E > F
S (180
P N0 o G C > r q
B IR guR W s s 8 W g s
g T 3 IV b FHGHISER ST 90" I HIOT & a P
__:b: =p:.q: =
21 L R (a+b+c) (p+q+1)
If two parallel lines are intersected by a intersecting
line then the angle formed by the bisector of the / X.
interior angles is 90°. A \ B
Z MON = 90° / m
C D
|
N
| y \
+ [
AC_BD m Cp = Iy +nx
CE DF n m+n
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ﬁfﬂ?‘r (Triangle)

Triangle = Tri | Angle
Three  Angle

“= gmﬁ%mmaﬁﬁﬁaaﬁsﬁél”

“A closed figure with three sides in called

triangle”’
RSt & f9 g der & o i 2
A triangle has three sides and three vertices.

A

B : €
[ Bragst @t fomtor (Brger 6t srafirent ) }

Construction of triangle (Inequality of triangle)

G o et 2 o A A e @

(i)
BT AT |
The sum of any two sides of the triangle must be
greater than the third side-
(at+b)>c (b+tc)>a (c+a)>b
(i) Froqe 3 f5dl 2 el &1 STt el S § B
BT AR |
The differencefof any two' sides of the triangle
must be less than the third side.
|a-b|<c | b=ej<a |[c-al<b
ST o MR WX Brefsl o Jahn:

(Types of the triangles on the basis of sides):

1. fqomemg B9ST (Scalene Triangle)
2. HHfgEg B (Isosceles Triangle)
3. GHAg ﬁ‘ga (Equilateral Triangle)
I o SMUR W YT & YR
(Types of the triangles on the basis of angles):
1. GuHoT ﬁ‘ﬁa (Right Angle Triangle)

2. ?fliﬁ'ﬂT ﬁ‘ﬂ?ﬂ (Acute Angle Triangle)
3. 31 &1 AT (Obtuse Angle Triangle)

SIS oh IMUR W B

(The triangles on the basis of sides):

1. forswaTg 3177 (Scalene Triangle): “THT fqs fSrwat
dH o - & 3§ fowwerg By wed €
ferrerag Freget o T o7 Rre-fe g 817
"A scalene triangle is a triangle in which all three
sides have different lengths."

AB#BC=CA
ZLC#= /A # /B

ﬁrg@r T GRATT (Perimeter of triangle):
p=(a+b+c)
ﬁ‘g@r ot ref-ufRuma (Semi-perimeter of triangle):
(a+b+c)
ferawag foregst T &I (Area in scalene triangle):
(i) S Gici) LS T & TR e (when three sides are

given):

B i C

A =,/s(s—a)(s—b)(s—c)
(ii) | ST 3MER ST 3R S & T & (when base and

height are given)
B

(Heron's Formula)

1
=_xbxh
h 5%
C

A

b
(iii) & & qond 3fR o= B FHoT AT B (when two
sides and middle angle are given)
A

A :lab sin®
B 2

d b
(iv) ST T 9o 3R AT 107 &3 T3 & (when one

side and three angles are given)

A
o A:lxaz sinBxsiny
B B Y C sino
Byt i el 3R Hemgat § v

(Relation between sides and heights of triangle):
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1 1 1 (ii)
= =—axh, A=—-bxhy, A=—cxh
5 1 5 > 5 3 A
Lash = Loxn=Lexn Wa AW 1
2 2 2 A=—a’sin®
. ah; = bh, = ch; R = 2
L1
hl:hz:h3:l:l:l (iif)
abec
Sine Rule (ST fram) : a a
A
c b a _b _ ¢ _n 53«2 C
sinA sinB sinc b/2 D b2
B z C A ABD ¥ TEITIRE Y9I ¥,
R — Circum Radius sTal fsan 1 72
=—,/(4a” -b")
a b c . 2
- =— =——=K| (K=f3di% Constant) 1
sinA sinB sinc A zszxh
1 | ey
i fem (Cosine Rule): A= EX be 4a’ b’
2 2 2
- 1
CosA:bJ;%:azzb2+czf2bccosA A=Zb\/4a2—b2
C
2,2 12
CosB :u: b?=a’ + ¢* — 2ac cos B
2ac L bsinB
. sin
2ip2=¢? v A=————
CosC:m302:a2+b2—2abcosC @) 2 sina
2ab
(2) EAfgETg BIY (Isosceles Triangle): |uaTg 9T (Equilateral triangle):
B B
a z AB=BC =% AC
LC=/A+/B
A i C A i C
b a
ﬁl‘{!ﬁr T gRATT (Perimeter of triangle): AB=BC=CA=a
PRATGLI
Bras =t aref-ufmmg (Semi-perimeter of triangle): . . . .
e (Perimeter in equilateral triangle):
- 2a+b ’
2 TwaTg Brae § erg-ultem
TAfgATg S W &A%t (Area in Isosceles Triangle): | (Semi-perimeter in equilateral triangle):
(i) 3
B 2
a a HHETg ﬁl‘gﬁ o ﬁTé (Height in equilateral triangle):
h= ﬁa
A : C ) 2
b HHETg ﬁl‘gﬁ T QIS (Area in equilateral triangle):
A= \/s(s—a)(s—a)(s—b) B
A=——a’
A = (s-a) /s(s—b) 4
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THITT o SMUR W YT & YR

(The triangle based on angles):

1.  |HeRIUT B (Right angled triangle): X B
H TF HOT GEHO (90°) B TN g A B
AT FEATT & |

A right angled triangle is a triangle in which one

angle is right angle.

A
ot
(hypotenuse)
M
(perpendicular)
90° d
B amur (base)
BErTC) (Area):

A:%XBCXAB

UIEUTIE WAT (Phythagoras theorem): AT Fsfst
§, vt a1 o 9 3 qeH & b AT B R
gl
In right angled triangle, the square of the hypotenuse/is
equal to the sum of the square of the other two sides.
|AC’ = AB? + BC]
U‘I’s’ﬂ'l"’h'{'l:[ ﬁ}lﬁ? (Pythagoras triplets): = TJTf'cﬁ EQl
T S IRATIRE YT B T
A set of three integers triangles which satisfy

Pythagoras theorem. Ex.: (3, 4,5)
I (a, b, ¢) TIFIE fTUde 2 @ (aky bk, ck) T

[a b Cj TR fEueie gl
k'k’k
If (a, b, c) be a Pythagoras triplets, then'(ak, bk, ck) or
[a b c
k'k’k
frr urgamiE feuete vfaneh # sgarae yaT R
e §-
Following Pythagoras triplets are frequently used in
the examination :
= (3,4, 5)—(6, 8, 10), (9,12,15) (12,16,20) (15, 20, 25)
= (5,12, 13)—(10, 24, 26) (15, 36, 39) (2.5, 6, 6.5)
= (7,24, 25)—(14, 28, 50), (3.5, 12, 12.5) (21, 72, 75)
= (9, 40, 41), (12, 35, 37), (20, 21, 29) , (13, 84, 85)
= (8,15,17), (11, 60, 61), (20, 99, 101) (39, 80, 89)
= (2ab, a’ - b%, a’ + b%) [2n, (n>-1), (n*+1)]
=(1,1,72) (1, 3,2)
2. W’rl"él-ﬁ"JT ﬁl‘ﬂﬁ (Acute angled triangle):
e fe & A BT =EROT & @ s =
(0° 3T 90°F =) et et 2|
In acute angled triangle is a trianlg in which all

the interior angles are acute angles (all the three
angles are between 0° and 90°).

j will also be the phythagoras triplet.

A
: 0 <6 <90
B H C
D
Tgdi (Identity):

AT T8 (Acute angled theorem):
[AC>=AB*+ BC*-2BC.BD)|
3. 3Tfek T FIYS (Obtuse angled triangle):
afe fet Aqs @1 e @0 s FT 90° ¥
3P @ T 39 3fers T Frege e
An obtuse angle triangle is a triangle in which any

one of the angles is an obtuse angles or more than
90°.

TedlA (Identity):

AC*> AB’+ BC]
21fireR SRIVT WHA (Obtuse angled theorem):

IAC*= AB’+ BC’+ 2 BD.B(|
ﬁl‘{ﬁr ED TUT (Properties of triangle):
1. frqs & @ S0 F A 180° BT 21 The sum

of all three angles of triangles is 180°.

a

o+ B +y=180

2. (1) ATEIeRTUT YO (External angled theorem): If
et B & T 91 & SeEr I @ 39 YR
S T 3 i S TR O A ¥ A
21 21 If a side of a triangle is produced then the

exterior angle so formed is equal to the sume of
the two interior opposite angles.

a

YA(0HB)

C
/ACD=a +
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(i) oTEr HUN HwT AT (The sum of external

angles):

(B
o

Y C(0t+ﬁ) b

BAPB
/ (a+y)
AN (Sum) = 2(a + B +7)

=2 x 180° = 360°

3.
b, +0,=180 + A
4.
A
M5t ‘

AD — (Altitude)

AE—>/A # 3= (Angle Bisectr fZA) T

THIG AT

Nz = ZC
5. (Stewart theorem) Tiae Ju:

A

B.._m_.:j_]] _..L
+—— 3 —>
la(x” + mn) = b’m = 02n|
6. (i) If BF=DF & DE = CE then ZFDE =0

A

(i) If BD =BF & CE = CD then ZFDE =

B/X/\\’%\C

90——

(iii) IfFD =DB & ED = DC then /FDE=(180 — 26)

Brgs & watraaar agr gusadr

(Congruency & Similarity of trian

le)
|t (Congruency):
A A getTEn & S 8-
Two triangles are said to be Congruent-
(i) S GIA HIUT S &
Their Corresponding angles are equal.
(ii) 3BT SomT off SIER &

Their corresponding sides are also equal.

LA=2D AB =DE
£LB=Z/E & BC=EF
LC=/LF AC=DF
{z is the sign of Congruency}
Conditions (ﬁﬂﬁ?ﬁ):

SSS (Side-Side-Side)/ (YT - 4T - 9=,
SAS (Side-Angle-Side)/ (%S - FHIOT - ),
AAS (Angle-Angle-Side) pair/(FHIUT-HIUT-4ST) TH
RHS (Right Angl-Hypotenuse-Side/(WUT-a?Uf-%ﬁ’UT)
Are: gafTema § et s ST =e-
(In congruency, sides must be equal-
[OEAT (Similarity): & Fgel T9EY F W § (Two
triangles are said to be Similar) :
396 T HIT @K & (Their Corresponding
angles are equal)
I T Y FEAT &

(Their correspondlng sides are in the equal ratio)

(@)
(i)

AB_BC_AC
DE EF DF
£LC=/F

3d: Hence AABC ~ DEF

{"~" is the sign of similarity}
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Teerferat (Conditions):
AAA (Angle-Angle-Angle)/ (ﬁm—aﬁw—a?run
SSS (Side-Side-Side) / (¥ST-¥TT-4ST)
SAS (Side-Angle-Side)/ ([STT-HTUT-¥[<T)
AA (Angle-Angle) / (ﬁ'ﬂT-ﬁﬂT)
Note: &Y By & S0 3@ &l 2
In similar triangles, sides are in-equal ratio.
ﬁl’ﬁ'ﬂﬂ'ﬂf (Properties):
1. 99&q sl § Jo% 90 d@E F ST aue
B 2

In Similar triangles ratio of each corresponding
length is equal

AB_BC_AC_h

DE EF DF h, 1,

l{l

RZ

Perimeter of AABC _ Semi perimeter AABC _
Perimeter of ADEF -
Median,
Median, N Angle Bisector,
2. 9UEY A H, B[Sl % &9%d @ STUM 3@ S
AR % vt o AU o SER BT 2|

In similar triangles, the area of triangles is equalito
the ratio of square of corresponding length.

Area of AABC (ABY (BCY (ACY_
Area of ADEF [ﬁ) [EJ [EJ

2 2 . 2
5| (R, ) —( Median,
IR RN

)
) Median,
Perimeter of A ABC ]2 _ [ Semi petimeter AABC

Semiperimeter ADEF -
_ AngleBisector,

AngleBiSector,
Angle Bisector,

;

( !

h
( Perimeter of ADEF Semiperimeter ADEF

3. o9 wuy (Thales! Theorem)

B

AD _ AE
DB EC

DE || BC
ﬂﬁ{ﬂf Trreeret (Important Results) :

= If DE || BC then

= If£=£ then
DB EC

4. wem fog ¥=F (Mid Point Theorem)

B
(i) A D T4 E HA: T AB 3R AC % 77 fog &1,

If D and E are mid points of AB and AC respectively

then,
DE = —

DELEd wa pe-

(ii) ¥ DE || BC @1 D, AB & #e7 fag 8 @9 E, AC &
weg faeg g
If DE || BC and D is the mid point of AB, then E is
the mid point of AC.

TEEYUT R (Important Results):

_{AD_AE 1
W BB TEC
(ii) AADE ~A ABC
AB AC BC 2
AADE Area 1
ABC Area 4
AADE Area 1
oDECB Area 3

HURY ATt (Similar Figures)

BC

(iv)

)

AADE ~ AABC

AD AE DE

AB_AC BC
A

Common Angle
E

i 2040
DB EC (ii)
(i) A ADE ~A ABC
(iii) AD_AE_DE B ¢
AB AC BC
(iv) ATGADE) _ (QJ _ (ﬁ) _ [EJ AD_AE _DE
Ar(ABC) AB AC BC AC AB BC
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Common
Angle

(iii)

AABC ~ ADAC

AB_BC_AC
AD AC CD
A >> B

(iv) &

C — > D
If AB || CD

AAOB ~ ADOC
A0 _BO_AB
DO CO CD

then,

)

AADB ~ ACOD
AO BO _AB
oC OD CD
“Ueh & T4 WU o IV TR B B I

"Angles of same segment arc equals”

(vi)

Xz = Xy + yZ
WU A ¥ WUWUAT (Similarity in Right Angle
Triangle) :

IfBD L AC
A ABC ~ AADB ~ ABDC

FUEYAT ¥ (From Similarity):

() fog A ¥ (from Point A):
(i) 5 D ¥ (from Point D):
(iii) /g C ¥ (from Point C):
(iv) EETCI] (from Area) :

A ABC Area:% BC x AB = %AC x DB

. |BC x AB = AC x DB|

N
BD? AB? BC2
FATEHAr 99T QU&TaT § o<l

(Relation between similarity and congruity)

() o 2 s 0w # wafrem € @ 3 oW #§ ey
o g
If two triangles are congruent then they must be
similar.

(i) TR & A g Hguey § @ I8 Mavas 6 2 fF T
S9E § wafTem o g
If two triangles are similar then it is not necessary
that they are congruent.

(iii) 9% & By wafTem § @ 3 37 Sl SUe 8 &
If two triangles are congruent then their area are
equal.

(iv) 7 & e & Sa%e SR § @ a8 AEvIH A8 2
f& o wafmam &
If areas of two triangles are equal then It is not
necessary that they are Congruent.

(v) af% & gaEd fgel &1 eFhe ek @ @ 9 ety
st g
If areas of two similar triangles are equal then they
are congruent.

ﬁ'ﬂx_rf ED aﬁ (Centres of Trlangle)

} I I
e i =
Centroid) {Incentre) { Circumentre)

-.x ‘5‘1'1

(Orthomnne]l QI*-.u,ranrle‘b

{ ﬁﬁﬁﬁ (Centre of triangle)

Heh (Centroid)

m fFf e & wilmeet & odfees g &=
e 21 38 o F% ff Fwd €1 W G Y Frefa
4 gl
The point of intersection of the medians of the

triangle is called the centroid. It is also called gravity
centre. It is denoted by "G".

Maths Capsule

68

YCT



feErehT (Median) : 90 &t Wiy, & o ok 39
3 F gma # qen & weg fag ¥ R 9 Al
U Gl @1 S O3W T H & AR Aqwi H et
gl

A median of a triangle is a line segment joining a
vertex to the midpoint of the opposite side, thus
bisecting that side.

T T (.-
T

SiEf AD, BE @1 CF fiqs &l #iftasd a1 G &5

2

Where AD, BE and CF are the medians and G is the
centroid.

ﬂﬁ'{\“’f TUT (Important Properties):
(1) AG_BG_CG_2
GD GE GF 1
(2) X AABC &I &% m 5%, AD, BE @1 CF HiH
i SR G Hseh

If the area of AABC is m unit’, AD, BE and CF are
medians and G is the centroid.

dd/then,

V)
B

> A DEF & &= f G &
Centroid of ADEEF is also G.

D

> (APQR) Ar =(AFRP) Ar = (AERQ) Ar = (ADPQ) Ar

=

m
= —
16

(vii) STATAT=E YO (Apollonius Theorem):
A

£}

/A . a

IAB®+ AC’ = 2(AD’ + BD?)
qdy/then,

AD :%\/202 +2b*-a’

BE :l\/2az +2¢* =b?
2

CF :%\/232 +2b*=¢?

D C

L

(viii)

B n
> P @ R & qemel @ area ded
i< T e % g @ s g 8

The sum of any two sides of a triangle is greater
than twice the median drawn to the third side.

AB + AC >2AD

O
oIl T

o\ > fe &1 oRew (qeieli &1 anwd), wfeEwel &
> (AGEF) Ar = (AGFD) Ar = (AGDE) Ar = (ng Tt | BHIM ST &Il 2
Perimeter of triangle (sum of sides) is always greater
- (ST&/Where, Ar —> &8F%¢T/area) than sum of medians.
12 (AB + BC + CA > (AD + BE + CF)|
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> B(AB+BC+CA) < 4(AD+BE+CF)|
> B(AB” + BC’+ CA?) = 4(AD*+ BE’ + CF?)|

> AABC &I &9%d = .
¢ % [mifeFeRrst AD, BE a1

CF @ 957 WFd g A &
&I

Area of AABC = 4 o
g [Area of A considering

medians AD, BE and CF as
side]
(ix) 3 O, Mkt AD & 71 forg &i-
If O, is the mid point of median AD
ddl/then,

£

[AO:0G:GD=3:1:2
(x) I A H I TRAHN TH TR H IHAR, Ffo=e
F 21

If two medians of a triangle intersect each otherat
right angle.

IAB” + AC” = 5BC’|
(xi) af& AD 3R BE WifeZs /If AD and BE are

medians-

AB' + ED’

N

4 (AD + BE )= 5AR

AD +BE

¥l

(AD' + BE) = 5EDY

Ep=28 _ AB=2ED

E, D = 751 f@g/mid points

[ 3=1: &% (Incentre) ]

forelt BT o 37=: HI0TT A1 HRiEIR (I SR 9)
F At Wt e g W e 31 39 o F
Fed 2l

Lines bisecting internal angles (in two equal part) of

a triangle meet at a point. The point is called
incentre of the triangle.

(Incentie)

ﬁfﬁ'ﬂ'd‘l‘li‘ (Properties):

(1) 0% ol 5 AT ST Ia 090 Heeldl & a2
THeh! B &l 31T s wed d
The' circle formed considering the incentre as the

centre 1s called incircle and its radius is called
inradius.

() s B &t dFT qenei ¥ ¥ g W
2

The incentre is equidistant from all three sides of
triangle.

2)

ID = IE = IF =
ar=: g St frean, B & e W o g )

Inradius is perpendicular on side of triangle.

(i)

IF L AB
(3) fEst off A F oz, A % oFER A 2

The incentre of any triangle is inside the triangle.
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(4) Brget % foedl &1 St ureet % wed s A | (i)

The angle formed between any two interior bisectors A { g_2 +b+ c}

of a triangle. S

A &t/ where,
r — 3=: B3/ Inradius
B c A — B & &TEBE/ Area of triangle
S — Bt 318 UfATY/Semi perimeter of

~ BIC =90 + % triangle.

(iii) BrIst &t a7 &1 frean aor Sad § T

Relation between inradius (r) and heights:

(ii) Be & f5t & T o7 FRfEATSIRT b HEF T HIT

The Angle formed between any two exterior
bisectors of a triangle:

._\.
N
=
Il
| —
+
|P—‘
+
| —

N r h, h, h,
E (iv) FHHIT A F 37 g9 & Be:
BEC 00 % Inradius in tile right angle triangle:
(iii) g & el ©h srT s o R w A
FHI0T fEATSTh & < ST HIvT-

The angle between one of the interior angle bisectors
and one of the exterior angle bisectors of a triangle:

FI =
A ¢
~ BEC = %
R D . a+b-c

D 2
(5) (i) eFaE= iR @ foged g0 s T P & .
SHE F ST 3T W e % e # gyar| (V) THAE A § 31031 S

3 Inradius in the equilateral triangle:

The ratio of the areas of the triangles formed by the
incentre and the three points is proportional to their
corresponding sides.

(6) (i) 3T HIVT FHFHSIH HIoT:

Interior Angle bisector theorem:

A

= :
(ABIC) Ar : (ACIA) Ar : (AAIB) Ar=a:b:d B 5 C
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(8) Stewart Theorem (& m19):
A

(ii) STET HIVT YUGSIR TH:
Exterior angle Bisector theorem:
i |4
AB_DB
AC DC

B :
L D
(iii) AD, ZBAC I iU GHZHS 2 |
AD is angle bisector of £ BAC 9)
A
c h
Be=m—r—n=C
(iv)afe £ BAD = Z CAD

(10)

T AD, /A 1 e GHiGHSIH 81|

B Aﬁ;ﬁ;ﬁ;

r:#
S+(n-1h

where:
7 () A — AABC & &%d/area of AABC
S — AABC &1 315 9RHAM/semi perimeter of AABC

A
< n— gl & H&/no of circles
F h h — T %91/ corresponding height
p (11)
B ¥ _C .
= a = ] ' A
N

. BD:DC=c:b

and |CD =ax
b+c b+c

then [BD = ax

(i) (12)

AL:ID=(b+c):4 PQ|IAB, SR|BC, TU||AC .
BI:IE=(a+c):b M  PQ, SR and TU (Tangents) &9 3@ &
CL:TF=(@a+b):{

72 YCT
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(13)

(190

 1-sin0

r, 1+sin®

(i) A0 =30"

h_

1
r 3

(iii)

If AABC equilateral Triangle
It AABC TF §Wag A 2|
}rl:rz:r3 :1:3:9|

A :A:A=1:9:8]

‘ TR (Clreum radius)

iehes, (Caremeenire)

[£] o
\_/L) TR (Clireumeirele)

IDA=0B=0C=R]|

(i) URTT &= Hl TRE= Hed 2

Centre of circumcircle is called circumcentre
ii) ARad & B & aRfrs e S 2

7" Radius of circumcircle is called circumradius.

(iiiy G, A1 oist & Ty @9 2
Circumcentre is equidistant from all three vertex.

(2) 30 & fpelt =9 g7 aReb= W I ST Ry W e
FHI0T T AT B 2

Angle subtends by arc of a circle at circumcentre is
daubled the angle subtends by it at circumference.

A
@
B [
3) @)

TaT e § wRes Hvi &1 7 faeg @ 2

In right angled triangle, the circumcentre is mid
point of the hypotenuse.

A o

.-.\ =

{Cireumneentre)

(ii) 3T T ST HIOT FHRIOT el 21

[ UReh= (Circumcentre):

The angle subtended on a semicircle is right Angle.

forddt Brqet & qonell & o TAfguSEl & ufesg i
farg =1 R Fed 2 .
The point of intersection of the perpendicular A * C .
s . anele e & O
bisectors of the sides of a triangle is called the
circumcentre.
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IOA=0B =0C =R

(4) =TT A H, IRz B F s fe g 2

In acute angle triangle, circumcentre lies inside the
triangle.
A
)
H
B [

"~ Z/ DAE = 90" (31899 R ST FHI0T)
5. 0<90° (ABAC =T &hiuT 31ew)
(5) s A #, Wiz A & o fRed g 2

In obtuse angle triangle, circumcentre lies outside

(i) TwHOT frqs § gRBSAr (Circumradius of right

angled triangle) :

i (1 lypotenuse)
.

(Circumradius  of

greg fAqs A oifsE

equilateral triangle) :
fa

(iv)

T s (Orthocentre) ]
“Bs & il ¥ o ¥ wfoee g @ T s
Fed 217

"Orthocentre is the intersection of all three altitudes

the triangle.
© Hiangie A of'a triangle."
/“‘\ A
B C -
F [Orthocentre)
" Z DAE =90 (375gd 8K 1 HIvT) 13 ~! C
. o SR . D :
- 8>90 (ABAC BTg) S/ Where, AD L BC
. BE L AC
6
© O CF L AB
faorard (Properties):
(1)
A
ZBHC =180—-ZA
ZAHC =180- 4B
B C ZAHB=180-«£C
R = o o "
(2) wwEY RSt & Wi, T aft S b Eien S-
(i1) Pairs of similar triangles when all perpendiculars
are drawn :
ER _ abe A— BT & e
| 4A | {Arca of triangle)
YCT
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THEYA §/From similarity,
ACHE ~ ABHF
ACHD ~ AAHF
ABHD ~ AAHE

|HS: (Understand)

A CHE ~ ABHF
HE HC
HF HB

- HB x HE = HF x H(

g4l ¥R/ Similarly,

HB x HE = HF x H(|

HA x HD = HF x H(|

HA x HD = HB x HD)

3. FUM SMUN W TH & 9 WU % HIU] SR B 2

The angles of same segment of a circle on the same
base are equal.

Base (3T¥)BL: (Similarly others)
4. (i) =R A H s, B F ofew fRod @i 2

The orthocentre of an acute -'angled triangle lies
inside the triangle.

A
E
E (orthocentre)
TATDE
B D C

(i) T TR BqS § bR FHROT AT Al B
% o W R g 2

In right angled triangle, the orthocentre on the vertex
of the triangle at which triangle is the right angled.

[}

RANpE—
i Orthocentre)
(iii) e o1 B H, s e & A SR sifie
07 F D FH 3R T B
In an obtuse angled triangle the orthocentre is out
side of the triangle and will be at the back of the
angle which is obtuse.

- S
I (Orthoeenine)

(iv) 3‘531 F ATH= (Orthocentre of triangles):

A

Triangle Orthocentre
A ABC H
A BHC A
A CHA B
A AHB C
A
E &
H -
B L

. AD<AB, BE<BC, CF<AC
@d/then, [(AD + BE + CF) < (AB + BC + CF)|

2 2 12 2 2 _ 2
BD:C+a b,CD=b +a“—c¢
2a 2a

|BD :CD=(c"+a’-b):(b°+a’- cz)|
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7. () Bre & seEl (sffewt) e sl &
HHIE:

triangle):

(Relation between height & sides of

A= %axh1 :%bxh2 =—cxh,

of triangle) :
h1h2 h1h2
|h1+h2| |h1_hz|

(iti) B #1 awa, S vidersl @ @R & o
(Area of triangle, when given the length of
altitudes):

I J 1,
A\ h
[ ST~ (Excentre) ]

TF HI0 & AIRD GH TS G4 71 & sl fda
0T TAGASTR & S fog B ARER Fed
4

The intersection point of internal angle bisector of

one angle and bisectors of other two opposite
exterior angles-

1 1 1 1 .1 1 1 1 1 01
—t— A
hl h3 hl h2 h3 h1 hZ h3 hl h2 h3

(i) @RI B3=AT (ex-radius)
A A A
r =—— = — r =—

s—a s—b ¢

(i) |r, = /s(s -b)(s—¢)
s—a

(iv) |ra +r, 471, = 4R+r|

) |on +nr +ror = s2|

i) |2 +12 +12 = (4R +1)° — 2s2|
.. ZA

(vii) | £BIC = 90 — =N

[ e % e % Pl T }

Mixed Properties of centres of triangle

1. §HOE B ¥, F5, s, MRS I aEhs
TS & fog ™ B €

In" equilateral triangle, centroid, incentre,

circumcentre and orthocentre lie at the same point.

B F 3 (Incentre) FZE (Controid)

dmds N
[Drthocenn'e}\ . (Circumcentre)
B D C
2. TAfgER BE #, oF®, dWeR, HEd ad
RS T & W W BT & (In Isosceles triangle,

Incentre, orthocentre centroid and circumcentre lie at
the same line.

H=:%F% | Incentre)
meE-% (Orthocentre)

Fam | Centrod)

TiEg (Cireumcentre)

3] (

3. geX & W@n: (Euler's line): fF& ff frqs #
TR (H), H5h (G) 791 U= (0) T TH
it W # 2/ In any triangle orthocentre (H),

centroid (G) and circumcentre (O) always in a
straight line, the ratio,
HG:GO=2:1

ddl/then,
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4. UH GHAT B BN b gHHoT I WS 2
e uRe= Hui F1 7 faeg B 2

The orthocentre of a right angled triangle lies at the
right angled vertex while its circumcentre is mid
point of hypotenure.

A
O—>  Tftgs
(Circumcentre]
Be C
4

T [(Orthocentre)
5. sy AqS & TR q9 d@es s & 9t
feor 2 €1
Circumcentre and orthcentre of an obtuse angled
triangle always lie out side the triangle.

A

. — ‘?IT?_’{F""-\ =

(Circumeentre]

"
.2
cTl=gs (Orthocenine)

6. TUHT A H, (In right Angled D):
2(R+r)=a+Db

T A SR { Tradiug)
R - @ &= {Circumradius)

. B
7. foelt off B & o &R @ WRepx & a9 @ gh
JR? —2Rr & gl

The distance between incentre and circumcentre of a

triangle is vVR” —2Rr .

8. HHATg A #, In equilatral A,

B

9. Afer@T (Cevian) : &5 o agfas W st oY &
ool et g @ﬁgﬁ}f él/Any randome line which

joins vertex to opposite side.

e =t wH (Ceva's Theorem):
BD CE AF
—x—x—=1
DC EA FB

“diar yI A F o fgd fRdt oFf g & o W
éln

"Ceva's theorem is true for any point inside the
triangle."

10. TR wHT (Menelaus' theorem):
A

BD CE AF__
4 DC EA FB
ﬂ?\'l,)"{i\_rl' (Quadrilateral)
WATE 3@ (Flow Chart) ]
THT (Kile) T A T e
(Parallelogram) (Trapezinm)
iRhombus) (Rectangle) {Isosceles trapezium)

"%

EL [Sopuire)

=Y (Quadrilateral) : IR SN § I ST FI
EGRS F&d 8/A closed figure with four sides is

called a quadrilateral.
A B
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fargroamd (Properties):
1. ogds & T WM H ATEHA (Sum of

interior angles of quadrilateral) :
s

13 C

I/ A+ /B+/C+/D =360]

2. IR Rl IS & fomrl oW W 907 W
IR ﬁ, If diagonals of the quadrilateral
intersect each other at 90°
ddl/then,

A B

L3 C
IAB* + CD’ = AD’ + BC]]
3. a@ﬁﬁ <hl @W (Area of Quadrilateral) :
()

A B

1} 4
>

N b
&H (Area) = TR (base) x_ a1 (height)

(i)
A B
L
D C

/Area of O ABCD = %X BD x (AE + CF),

(iii) I ABCD & =qds 2, T A;, Ay, A; 71 Ay
&%l 2/ If ABCD is any quadrilateral and A;, A,,
Az and A, are areas.
ddl/then,

|A1><A2:A3><A4|

e DO TN CO HWE: /D T /C & FHO
g 8/ If DO and CO are the angle bisectors
of /D and ZC respectively.

(i)

ddl/then,

A

Iy

/COD = %(4/\ + /B)

(i) foFeht =qAST & 0T FHEHSR B T AU T
ﬂ”@‘ﬂﬁ @M/ Quadrilateral formed by angle bisectors
of a quadrilateral will always be cyclic quadrilateral.

4P+ ZR=180] & |£S+ZQ =180

_(@+b)—(c+d)
2

6. A ABCD U% =g« & @1 P, Q, R @1 S =Iqsl
qemstt & 7 fog /If ABCD is a quadrilateral and
P, Q, R and S are the mid points of sides of
quadrilateral.
ddl/then,

PQ

."\ F' F 3

5 (8]

D m L

PQRS UF AR <qYsl &F/PQRS is a

parallelogram.

(1)

(i)
7. fodt =gds 1 oRerg 3u ool & A § 9T g

21/The perimeter of a quadrilateral is greater than
the sum of its diagonals.

A G

|Area of O PQRS :% Area of DABCD

D C
[AB + BC + CD + DA > AC + BD|
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[

T (Kite) |

Uy T Rl e el emgm qeel % @ g
g § T FEart /A quadrilateral having equal
and adgacent sides in two pairs in called kite.
(i) AB=AD=a

BC=CD=b:
(i) ZB=2«D

LA # ZC

[
AC — =g faoly larger diagonal (d;)
BD — BieT fasul/Smaller diagonal (d,)
9RHTY (Perimeter) : P =2(a + b)

@ﬂ"ﬁ@T(Area):%X d; xd,
ferepul TsbIoT T fersfed i 2

The diagonals intersect at right angle.

FeT faeut B fawt & Fafgam, & 2|

The larger diagonal bisects the smaller diagonal.

agr faeot sTa Fivll HI @sER GFT # siedr 7
The larger diagonal bisects jits' angles into two equal
partes.

l£ BAO=2DAO| ' &usZBCO=2DCO|
AT 2 faET (Miagonals of Kite)

= femmmf &t wos {Lemerth o dingrenals)

(el AL 2 BN
== e Perpendivular) o

1Y) AL _ DD
s AT WAEARES [ Biscut each othery

Mt (Rl Targer diagonal Biseers the small diagonal

CVR = Tk bt Ay = {00
| > M AAREETER (Angle hisector)

(™o (B e larger diamenal brases i moe vwe equal part=)

AL = LA S — L0
| AT TIFHS (Parallelogram) ]
B W =gy, ot el qee g ud s |

HAT ?@ﬂ?{ FEAE BI/A quadrilateral which
opposite sides are parallel and equal is called a
parallelogram.

N

i
(i) AB| DC & AD || BC
(i) AB=DC & AD =BC

(i) AC=d, BD=d,

U@ FHIUT TR B 2

Opposite angles are equal.

LA=/C & /ZB=/D

2 3G HIUT B AT 180° Bl B

Sum of two adjacent angles 180".
ZA+/B=180°, 4B+ /ZC=180°
ZC+%«D=180°, ZA+ «£D=180°

foada ﬁ‘ﬂﬁ FafTem g &/ Opposite triangles are

congruent.

)
W =
™

ald
N

. v
i B

AABC=AADC & ADAB = ADCB
oft IR BT 7 & TR A 2 |

Area of all four triangles is equal.
Ar AAOB = Ar ABOC = Ar ACOD =

Ar ADOA = %Ar [1ABCD

HHAR H’g’ﬁﬁ T T2 (Law of parallelogram) :
a
D >

—7 C

AS ﬂ:- 5/ B
AABC #, &= 9% (Co-sine rule) -
d,®=a’+ b*—2ab cos (180 — 0)
d,?=a’ + b* - 2ab (—cos 0)
d;>=a’+ b’ +2ab cos 0
ABAD #, sisar fem (Co-sine rule) -
d,> =a’ +b*—2ab cos 0
From eq" (i) & (ii)

d; +d> =2(a’ +b*)
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(viii) A% P, Q, R 3R S y=3ft & =ear farg Q/IF P, Q, R

)
and S are the mid points of sides.
1 [ dd/then,
s —t D R C
EATE S AU - ST TR
Adea 7 ARCTY — Base = Heigly
A - u g L) 0
—
Tz
(i)
L o A P Jt;
Area s APOS = Arcasr POQB = Arcar— QORC
Arzn 7 ARG = AR - AT sin ¢ I
Y T = Arcasz ROSD = 3 Area 7 ABCD
(iii) _
i) B C ]
b b Aren ST ARCDY .,‘_':1I:~| a5 =his : (IX)
h 1 H Wihere, s= L h‘ r
(iv)
a
B) C
b b h, Area=axh D) Arca AAP 3
b Arca=h=h {'ii] ea—Q: =
A - » B From eq” (iJd8 i) Area|gmABCD 8

(v) R IS o 3 HIE g P Bl

P is any point inside the parallelogram-
I3

AL

(A + Ay = (A + A= %xArea lgm ABCD

(vi) FfY/IE, 1 || m

DFCEF
A B "

|Area lgm ABCD = Area ||gm ABEF|
(vii)

Area A ABE :% X |lgm ABCD

(x) @ ABCD % wAWR wgdsl 2/If ABCD is a
parallelogram, BG=a, GF=b FE=C
ddl/then,
E

C

)

I ,
b C
©
A B

(xi) & AE, ZBAD & $IvT HafguNs 2/If AE is the
angle bisector of £ BAD, EC =x

D Ex
:'M / x=h—u
A m B

8. =Rl IVl & FHEHISIR Ed o & |

Bisectors of the four angles enclose a rectangle

L
T SARCD TR wE

1Tl Ll

1 POREY — &T-7 [Rectanglz)
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9. Fq F G T I TH=R TS gAY NF e
2I/A parallelogram inscribed in a circle is always a
rectangle.

I, {

CIABCD — 31190 (Rectangle)

A H

I & R T G TS g FHegS & 2

A parallelogram circumscribed about a circle is
always a rhombus.

D C

10.

ABCD — #9744 (Rhombus)
A B
ABCD UF HAR 9q4s & E 27 F %99 94T AB
T CD & 7 %@ g/ ABCD is a parallelogram, E
and F are the mid points of AB and CD respectively,
ddl/then,

[ E C

11.

: B
(i) DP=PQ=QB
(ii) AF ||EC
(iii) AADF = ACBE
ABCD T% ¥R 974w 8 e fasuf AC @ BD,
O W 98T & § AE 3N CE, BD W& &/
ABCD is a parallelogram in which diagonals AC
and BD intersect at O. AE and CF are perpendicular
on BD at E and F respectively,
CGL Tier-1 6-June 2019
C

12.

ddl/then,

(i) AADC =z ACBA
(il)) AAOE = ACOF
(iii) AABD =z ACDB
(iv) AAEB = ACFD

A G

| TEegs (Rhombus) )

B T IR g S I’ e seR @ gRegys
FHEA B I/A parallelogram which all four sides are
equal is called a rhombus.

3T Where,
ALl 2T
ILazgzer ciagenul)

, w7 T

{ Smuller diveorl)

JEIN

JAB=BC=CD=DA=34

1. THaqde & fa@ul T T Il gEeT | TAfgeg
Fd 21/The diagonals of a rhombus bisect each
other at right angled.

2. d; +d; =4a’

1
Area=5><d1><d2

4. H=qdS 1 S8/ Hight of thombus
dd,
Jdi +d3

5. Perimeter TRATT @
6. THAGHS FH qSeN F A fgEn @ fram § af

BT 3@ B B I/Figure formed by joining the
mid-points of the adjacent sides of a rhombus is

3. ()

H =

rectangle.
R ]
L3 (&
5 0 ABCD — HaF75a
{rhormbus)
A B
'I')

Ife P, Q, R 3 S, AB, BC, CD @41 AD %
weg farg €

If P, Q, R and S are the mid point of AB, BC, CD
and AD respectively

31d: PQRS Tk 31 2|

Therefore PQRS is a rectangle.

HHTT Elﬁ'li\_:r = Tt (Diagonals of pavallelogramm)

= fﬂmﬁ?ﬁﬁ'ﬁl’: (Lengrth of dingron als)
(No) AU 2 R

T Ferpendicular)
-N-.‘-J A sl T RN kY
T FHIEHT 4 ised cach olber)
r_‘-:'-::{] Crd = 0 b OB = (M2

I TERTATAF (A nple Bieecbary
Ml

SRBAD 2 STACY, RO e <TI0
LADD F SCDO, SAMD 7 SO0

&) 4

=

TH=IHE o T (THagonals of el
et = T {Lenzth o diagrinals)
Mo} AL = K

T | Perpendicular)
iYisp AC | T

T TR [WLTETIWRTEY (T TR
(Ves) A = (K & OB =00

T HHIFATAE {Angl biseelor)
15

SARAD = Toal), ARCO=/TICO
LAY LU AR LU0

T hare,
AL =d — T T
[Largzr diagonaly
B = d, — BT
(Smaller diagrnzl)
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ATId (Rectangle) ]

(i)

(i)

T guR AIqs R s@s S 90° @, e
FEAT 2|

A parallelogram which each angle is 90° is called
rectangle.

b : »

b 2 b

A i 7 B
R W here,

AC=BD=d — = (diagonal)

lzA= 2B =2C=2D=90]

9RHATT (Perimeter)
IELTCH (Area)

(i) fol (Diagonal) [d = Vi? +b?
(i) ool SR o UH-gR H wAizRE 9 8
T, THHIOT T T |

Diagonals are equal and bisect each other‘but not at
right angled.

gfg P 3ad/at & 3 Hig foeg 2/If P is any point

in side the rectangle/square.
ddl/then,

A
IPA”+ PC” = PB* + PD’|
I P 3Fd/a & AL B %lr_g', B/If P is any point

out side the rectangle/square
dd/then,
P
A B
D C

IPA*+ PC’ = PB’ + PD]
ABCD U& 3Fd/ai g @1 P, Q, R @41 S Hsiftr
el & 7 faeg 2
ABCD is a rectangle/square and P,Q,R and S are
mid points of respective sides.

(A1 +A)=(A+ Ay = % x O ABCD Ared

T & Tt {Tiaganals of vectangle)
= femmmt = we=TE {Length o diagrom als) ;
{¥axi AL =B b ™
= oo (Ferpendicular) h L b
M A s a0l | TRD
- A = o
[ T TRIEETAH (Biscel el el !
(Wesp A=K & OB =00 L W here.

o wRTO TETETE (Angle bisectonr)
[
SRAG 2 ATiAl, AROO= T
ZALKY ¢ 2010,

Al = RN =d — M
{lizgnnaly

EALCE 2 S0

[

it (Square) ]

B U R TS s ot 9 s e 9’ qene

TG SR &, T FEer ¢
Such a parallelogram which all four angles and four

sides are equal each other is called a square.

il
1% C

TR Where,
AC=BD = — T3&rf

{diagonal)

a a

A a B

(i) LA=4B=4£C=£D=90°
(i) AB=BC=CD=AD=a
(i) foepol seR Ud UH-TR F FHAIT W gHGARAT
Fd £

Diagonals are equal and bisect each other at right
angled.

(i)
9RATT (perimeter)

(1) ‘W (Area) = az|

(i)

() d
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ot 2 farernt [Magowals af square)

— feeEml F T Lenwth of dingonals) 1 i o
(Wesi Al =HID
> e (Perpendiculsr) a A
(Yesh AL | R
Al - B

L

= T TRIEATAH (Biseol eucl olher
ey ha = 00 & (B =00

Lo =TT TefaTaE {Amgle hisectonr)
(M=)
SRAL = ANALL AROO = ATICO
LA = 20D, ZADD = £CBRO

A AR T ok TRATT AT LTHAL Sht TH (R

(Enequality of perimeter and areas of rectangle and
square) :

g W e,
AU DD o T

fitiagonul )

[} e C 5 ot R
(Tectangle) (square)
B P Q
9fRAM (Perimeter) = P, 9fAT (Perimeter) = P,
&% (Area) = A, ST%A (Area) = A,
< AfYIf P, =P, dd/then A; <A, 4
<& Ffe/If A=A, T/then P,>P,

[ Wﬂ'@‘ljﬁ (Trapezium) ]
B U9 IS e @ e gueR @ aue &
T THI=R A & GHer wqs HEem 2

A quadrilateral which two sides aréparallel.and the
other two sides are not parallel is called:a trapezium.

’ AB || DE
AD }f BC

0 e G

» Area (W) % x(sum of parallel sides x height)

A:% x(AB + DC) x h
£ B
hh

pih C
> Ff& M 3R N, 957 AD 3R BC % A qeafag &/1f

M and N are the mid points of sides AD and BC
respectively,

ddl/then,
A B
M//:::\\N
D C

MN = %(AB+DC)

afk M 3R N, ol BD 3R AC & #HAw: #eafeg
g/If M and N are the mid points of diagonals BD
and AC respectively,

dd/then,

A B
D - ' C

MN = %(DC-AB)

qonsli R faevil § @R (Relation between sides
& diagonal)

*AAOQBR - ACOD

AO _BO _AB
oc oD i){'_

(B C

_an + bm

n+im

Area1 PQCD A,

A a B
f A X Arcal ABQP A,
P Q e e

Maths Capsule 83

YCT



> TRYIFA, = A, @ I AqS H, STHA-HEA % B0 B A 180° B
ddl/then, él
In cyclic quadrilateral, the sum of the opposite angle
bO - b2 + a2 is 180°.
Q= 2 ZA+/C=180°& /B+ /D =180°
T % ferr [Diagowals af frapezinnt) >
i B
= fermm & wwETE {Lenath o diagron aly)
(ol AL = BD B T r )
> WEEA {Perpendiculary T D P Q)
I__'Nll‘J.-‘xf_ ta il 17 RT 13 2 i
[ AT TRIEATAH (Biseol eack olher AAPD = ABQC
[} (i ¢ 00 b2 3B 2 0D
s =TT TafEaTaE {Angle bisecton) DC-AB
PN DP =QC = —
SRAD = STAC, RO ST
LZADD F ACDD SATMD 7 ST > m T aw 35 ]%IEFUﬁ a; W ﬁ ﬁm
[ W@ang U (Isosceles Trapezium) ] ST et @ (EF) 1 :

The length of a parallel line segment (EF) through

W T ; ﬂ’g“iﬁ 3 Sl @ the intersection® of diagonals of the isosceles
FrTESTE FHe T ! trapezium is :
A trapezium which non-parallel sides are equal is A B
called an isosceles tr;pezmm. % " 2ABCD
A =7
S . AB+CD
# % [AB[DC&AD=RC | D ¢
D] >3 (% Y 'a'l:rfﬁ’.nﬁ T = Fr | THagonals of ispsceles trapesnms)
> A = femrmf & w=ETE {Length o diagrom als)
e _— 13 = (Y51 AC = RBID : \
{ |§§,|::|_E]} [] Kl—E} = wEer (Perpendieulsr) )
(Mo AL is oo |7 R 1 :
& [ T TR (Biseel vach el
" S . Py a2 D0 & OB £ 01
Lo w0 TETETE (Angle bisector)
£ZD=ZC, ZA=£ZB i™nl
AB || DC & AD =BC SRAD 2 ATIAL, SRCO 2 ATIO
Td/then, LADD # LCD0, £ALG  £CBO
ZA+ZC=180°& 4B+ /D = 180°
ZA+ /D =180° & /B + £C=180° TS o HeA foreg | It eRfaat
> TE® ¥ gigE ° ﬂ@ﬁa@ % a@ﬁa'@m%l igure form ining midpoints of Quadrilatera
Each isosceles trapezium is a cyclic quadrilateral.
Sgat/or & Tl amepfar | gt o suTT wew fergant
R T 79 g A A g (Given figure) | o T 3Rl
g I/If a trapezium is inscribed in a circle it must be .
a isosceles trapezium. (Quadrilateral formed by
//‘\ joining mid points of sides)
v & 7 v 1 T
_\;&pr ‘%{ﬁ (Parallelogram) (Parallelogram)
LN
/ 31Id (Rectangle) Qﬂ?@iﬁ (Rhombus)
n {} B c H‘Hﬂ@ﬁﬁ (Rhombus) | 311&d (Rectangle)
v it (Square) it (Square)
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ot 7= T T TR

I
B 79 ada g s qensi § 9= el & agye (Sum of all interior angles) (2n—4) 3
Fed g TA® RS HIUT (2n-4) =
A closed figure with three or more sides is called a (Each interior angle) n XE
polygon, Tedl ST’T HIOT F ATEA (Sum | 360
A of all exterior angles)
A D TS STl 0T 360
(Each exterior angle) n
" & . 3T/ 10T + AT HI0T 180°
frga T (Interior angle + exterior
(Triangle} (Ouadrilateral) angle)
E THIGYST T 9fAT (Perimeter | n % a
F i G of regular polygon)
A D AOI- _.\O]_. 3ia: B =a/Inradius (r) a Cot n
2 n
£ & b b 5 . " a1l S/ Circum radius (R) a o
C C D —cosec—
it k25 ks : =
{ Pentiysom) {Hexugon) {Oectagon) @ B 8k EIERESE | T
}ﬁ 31J9Iq/Ratio of inradius and COS;
[ g % W (Types of Polygon) ] circum radius (r : R)
&1 (Arca) na’ 180
Tgaet agqst ( Concave Polygon) : —cot —
> @ o T @07 180° ¥ UG S 21/ Anylone -
angle is more than 180°. &I (Area) nR2gn 390
> U A UH U 3Ae fasul sl B9 € 1/ohe or more 2 n
diagonals w11ltbe out side. 5 ft (Diagonal) :
= > af zn el gy # & st ¥t &1 e @ @
ferepof g 21
If we join any two (non adjacent) vertex of a
R C polygon then that is a diagonal.

3T dgHST (Convex Polygon):
> Yo% 3Midls ST 1802 § FW 81d &1/ Each interior
angle is less than 180°.

> ooft fqeol e @ € 1/All diagonals will be inside.
L

I [
Trafia SgYST (Regular polygon) :
> QHT 3T FgYS IEEE RS E ke SLICAERY ﬁl/Aconvex
polygon in which each side is equal

> W% 3fRe HIUT s B I/Each interior angle is

equal.
=

frepuTf 3§ (No of diagonals) = — 5

(n-3)

Tt HZYST (Regular Hexagon) ]

T HAA oS ¥ % B F A weqs e

regular hexagon

gI/A closed figure with six equal sides is called a

£l
AB=BC=CD=DE=EF=FA=a

LA=/B=/C=/D=/LE=/F
SIS HA:HI0T (Each interior angle) =

(2n —4)

T
X —
2
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n=6
. SIS A0 (Each interior angle)
T 6 2
= 8 x 90
6
=120°

e el ivT (Each exterior angle) = 360
n

YA/ or

30T (Interior) + I HIUT (Exterior) = 180°
120° + Exterior = 180°,

Exterior angle = 180° - 120° = 60°

farshut (Diagonal) :
faeputt &t ge (No of diagonals) = @
n=6
.. No. of diagonal = 6(62— 3)_ 0
i 4 D
4 L - 2
'€ Ve

il

%

(2x6-4) =

> @*ﬂtﬁ@f(Area):6><“/§ 2

—a
4
> URAMY (Perimeter) = 6a
>
E a D
a a
a3
1 g . - Q
A - d
4y a4 B
""AC=CE=AE=a 3
. A AEC 31 &%a (Area) = 73 x (a\/§)2
_N3 xa® x3
4
33,
=——a
4
>
Ares of A AEC 1
e el OABCDEF 2
>

{P_.QLR — T T

(il pinis)

A d (£ 1
Tad B2 fererul (Shortest diagonals) : . PQ= AB + FC
AC=BD=CE=DF=EA=FB=a.3 ' 2
Ty ¢ fererut (Longest diagonals) : PQ = a+2a N 3a
FC=AD=BE=2a 2 2
> frafim weqs 6 Twerg Aw 9 e a0 8 2 sd ¥R similarly,
(A regular hexagon is made up of 6 equilateral PR =QR =2a
triangles) dd/then,
2
/ ;; N\ APQRW@%WH@T:£3—a
4 2
i _3 %
> frafd weue 3 o0 9qds ¥ faee s 8 2 4 4
(A regular hexagon is made up of 3 rhombuses) _ 9./3 22
16
NN g
Area of A POR 3
' Area of QABCDEF 8
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[ fraftua HATHST (Regular Octagon) ]

W3S TOE qenel ¥ % o # A stwew wed
g1/A closed figure with eight equal sides is called a
regular octagon.

AB=BC=CD=DE=EF=FG=GH=HA=a
LA=/B=/C=/D=/E=/F=/G=/H

. 2n—4
ek S HIT (Each interior angle) = (2n-4) xg
n=8§

. S 3T (Each interior angle)
_ (2x8-14) .
8 2

= % x 90 = 135°
360

eI gl ShivT (Each exterior angle). =

_ 360 =45°

AT/ or

373107 (Interior) + STET ST (Exterior) = 180°
135° + Exterior =180°,

Exterior angle= 180° —135° = 45°

Tererut (Diagonal) :

faapmtt &t §&=AT (No of diagonals) = @

T n=3§

88-3) _,,

.. No. of diagonal =

A B
a
>  ga9 DIl fomut (Shortest diagonal) = GE (EH gHR
31/similarly others)

oY ag7 faeut (Largest diagonal) = GC
GE:GC=1:2
LT (Area) = 2(\/5 + l)a2

#fd: B33 (Inradius) r =

a
202-2
o BSAT (circum radius)
a 2+ «/E
R= = a
22 2

=t (Circle) ]

fFelt w fAfted fag @ 99 3 W Rem fagadt =
TgUY g9 heell 2| A8 FvEd g, g9 @ B
Al 81/The locus of points equidistant from a
fixed point is called a circle. This fixed point is
called the center of the circle.

YV V V VYV V

A

g (Circle)
Sfe (Chord) —: g1 & Sl U @RS 2 s ga &
9Rfr T  fogeit 1 Seedt 21/A chord of a circle is

a/line segment that connects two points on the
circumference of a circle.

&

= (Diameter) —: 39 & &= ° ToRA arel Sl =™
g 21/The chord passing through the centre of
circle is called diameter.

»> Ird/Diameter (AB) =d

e (Radius) —: 39 & &5 ¥ 39S Ry 7% 3 g F;
fisar #ed 21/The distance from the centre of a
circle to its circumference is called radius.

O

frsar/Radius (OP) =r
d
r e
2
UfRfer/Circumference (C) = 2xr

&HRT/Area (A)=mr’

vV V V V
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o (Arc) —: TH =9 & fagefi & &= s g9 & aRkfy,
1 SRR R 1 U 9§
An arc is a portion of a circle's circumference or
curved edge, between two points.

AH
U

g =9 (Minor arc)
=& @Us (Radius sector) —: =1 310 fgfsa fFa ™
am & BT @ve wed 2

The part cut by radius is called sector.

#H frey |

Major radius sector

1 | (Major arc)

=

B

=y =y |2

Minor radius sector

g WU —: Siar g fafse 5 Wi @ 99 @ve #ed
2
The part cut by chord is called segment.

i g9 |@vz

Major segment

=

B, o 7 8
Minir segment

w9t [T : (Tangent) —: Fw ! 81 3@, @t @0 it
21 S g @ oRfy 3@ B Fad T g W
T 2

A tangent of a‘circle is a straight line that touches
the circumference of the circle at only one point.

A ¢ B

> W’S‘H‘@T/Tangent=ACB
> /ACO=/BCO =90°

Bah @I : (Secant) :— TH Hieft W@ <t ©h 39 & &
forgafl W Fred 21 39 % Sab 1@ FHEed 7|

A straight line that intersects a circle in two points is
called secant line of circle.

O
[

ACEN A0 D
> ©ddh 1W@T/Secant = ABC

[ PLe) (Theorem) ]

B 5 39 & = ¥ Sar W S T a S @
gafgfid T 21/The perpendicular from the
centre of a circle to a chord bisects the chord.

AN

AL

Ffe/If OL L PQ

dd/then PL =LQ

T & faudia (Converse of theorem) :

I/ IfPL = LQ

do/then OL 1 PQ

frft g9 & o SfeW F= 9 AT A
gl Equal chords of a circle are equidistant from the
centre.

afe/If AB = CD,

OX L AB&OY LCD

dol/then OX = QY
T & faudia (Converse of theorem):
T 9 &1 Al S b GHEEY § MUY H S
gt 21/Chords of a circle which are equidistant
from the centre are equal.

Ffe/IfOX = 0Y, OX L AB & OY L CD
dd/then AB = CD
foredl 99 &t & IAE SHATT F W FEE 0T S

?I/Equal chords of a circle subtend equal angles at
centre.

afe/1f AB=CD
a/then ZAOB =/ COD
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T kT foradfia (Converse of theorem) :

Fie/If £ AOB = ZCOD

dd/then AB =CD

A TR gl B T SAOE ITh H W SR
0T T 2 |

Equal chords of two equal circles subtend equal
angles at their centers.

C,

ﬁ\\i{/H L;\\_L//n

afe/If AB = CD
dd/then £ AOB =~Z£CO,D
T & faudia (Converse of theorem) :
Ife/If Z/AO,B = ZCO,D
dd/then AB=CD

B g @ue iR aggd @ue § ST e ad g

The angles in the major segment and the minor

segment are supplementary.

Ife/If LAOB =26
dd/then /APB =0

9:/again |LAQB =180 -0
: (" AQBP —»>Tshd ﬂ?\f‘iﬁ/ cyclic quadrilateral)

B FH g9 & 9" g WA D7, R W) eH
FHIT T ST B 2
The angle subtended by an arc of a circle at the
centre is double, the angle subtended on the
circumference of the circle.
In A AOB,
Z/AOB + ZOBA + Z/BAO = 180°
20+x+x=180°
2(x +0)=180°
Ife/1f £ PRQ = 0° x+6=90
9 /then £ POQ =20 AO = BO = Circum radius (IRf=aT)
B orgT W S0 SR B 8 B 99 % O & geave § 9 S0 S @ €
The angle of a semicircle is a right angle. The angle in the same segment of a circle are equal.
L.
a0
P—s
1541
g% PQ 4 1 A &
If PQ is the diameter of circle
dd/then £ PRQ =90° Z/ACB=ZADB = ZAEB =60
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0 & 5 g W el W, wnf fag ¥ @M 3R £ BAC T I GAfUSS AE @

et ¢ fsar W o el 2
The tangent at any point on a circle is

perpendicular to the radius drawn through the point
of contact.

l. h
P
I LM 99 &1 &gl T 2|
If LM is the tangent of circle

dsl/then OP L LM [

PA =PB
Z/PAO = /PBO = 90
ZAPO = /BPO =0
Z/AOP = Z/BOP = 90-0
APAO = APBO
OP?=0A”+ AP’

VVVVVYVY

PA x PB=PC xPD

.Y

PA xPB=PC x PD

OP?>= OB’ + BP? u

If AE is angle bisector of £ BAC.

3

» AABD ~ AAEC

» AB x AC=AD x AE

> AB x AC +DE x AE = AE’

T F R 0 fog ¥ 99 W kad TH & Tl @
di ST " 21 W 39 % R I g @ ()
9 W & et W@ e s g 2

Only.one tangent can be drawn on a circle from one
point of ‘the circle. But two tangent lines can be
drawn on the circle from any point outside the
circle.

A
.@.CDF
A=< B B

> AD=BD=CD
» £ ACB=90°

B
» PA=PB=PC

PQR U% Tufgarg Ay 8 fwd PQ =PR 81 T% I0
ST farg Q § B1X TSRAT 2 3R PR % AeA farg N
T3l AT & 991 PQ & M W HfesE il § ad
PQR is an isosceles triangle with PQ = PR. A circle
through point Q and touches the point N of mid
point of PR and intersects PQ at M then-
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P |
Q R
PN’ =PM x PQ
1 2
[E PQ] =PMxPQ
AABC &1 GRHT (Perimeter) =
~- PQ = PR (¥HfEaR A/ Isosceles A) AB +BC +AC
1 AB+BP +PC+ AC
&PN:EPR AB+BQ+CR+AC
) {~BP=BQ&CP=CR}
~.PN= EPQ AQ + AR
- 2AQ= 2AR {-AQ=AR}
7 7Q =PMxPQ 3T URHIT (Perimeter) = 2AQ = 2AR
P S .
TQ =PM [ SUATS W9t [T (Common tangents) ]
PM 1 - A .
0 1" M:PQ=1:4 B 99 AR Wi 9" U g9 e S @ 3R
& QR @Rl S Hedr gl T e W e
B S90S 99 A F <L 8- S
When a circle mscrlbe(;ixln a triangle : When a circle is drawn between two parallel lines
7 and a tangent is drawn intersecting these two
parallel lines.
» AB+BC #CA =2(x+y +z) T o1
B 59 TF g0 994 & T Rd - ZCOD =90
When a circle inscribed in a quadrilateral : 200+ 20 =180
> a+B=90
D c > r=+/ab
B 99 T g R e W e o € A
T 3t Tt TE & T E-
Two circles intersect each other at two distinct
A B points and two common tangents are given then—
> AB+CD=BC+AD A R B
KT
|
&)
o o5 n
A B
> AB=CD
> ZAOB+ ZCOD =180 > RSz = ABZ + PQZ
> ZBOC + ZAOD =180 > RS"=CD"+PQ
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[ Q?ﬁ W IVAS Tt i‘@Tﬂ: (Common tangent | ® I IVAE [ (Zero common tangent):
lines on two circles) : & Jal T AfYHIH T T
AT Y 3TAS Y W@ G S gt 2
On two circles, maximum 4 and minimum zero
common tangents can be drawn.
® =W IUIE Wt i’@Tl'i (For common tangents):
M
> AB< |r1 - r2|
[ 3T3'Fﬂ'3'f mm (Direct Common tangent) ]
> AB> (1'1 + r2)
> A el Iwafe wf W (Two direct
common tangents) = MN & PQ
> A PRy IS wRf W@ (Two transverse
common tangents) = MQ & NP
o = Emrhgi'@ﬁ (Three common tangents):
MO OR N > MN=.d" —(r-1,)’
» APAM ~ APBN
PA_PM 5 [ e e
PB PN L, { Extommal interseetion)
il
» AP=dx——
5 =
> AB= ryt+r,
r
® T WIS W@ (Two common tangents): » BP=dx |r _zr |
1 2
Al M I 2 1,
> PM= MNx—! & (5 1) !
|r1 - r2| |r1 - r2|
— ) 2 2 )
> PN= MNx—2— d* (5 1)
|r1 r2| |r1 r2|
g 0 B fa9oiw Refa (Special Condition):
[ J
> ri-1] <AB<(r;+ry) M
®  U&h IWAME [T (One common tangent): '\'I
W MN = (d*—(r -1, )2 (Fd=r1+r1)
2 2
MN = (5 +5) (5 1)
> AB=|r1—r2| MN:szrlrz
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> OP:r1+r2
» SR=SM=SN
» RT=TP=TQ » I _1-sind
r, 1+sin@
3d:/Hence,
» ST=MN=PQ
IR IWAE Tt @
[ ]
> 1y, T, T ry GHYT UK ot & g
b . . : > MN=d’ (5 +1,)?
1}, 1; and 13 are always in geomettie.progression
(G.P) » AAMQ ~ ABNQ
> ;= 4nr, > AQ_MQ_ 1
BQ NOQ I,
® (37 fIaS/Interior Intersection)
> AQ=dx
(1‘1+r2)
» BQ=dx
(1‘1+r2)
> MQ=MNx——
(r1+r2)
> MP=2x 1.1 .
> MQ=yd> (1 +1,)" x—
> NP=2xor, ? (n+n) (5+1,)
» MN =2x,n1r, > NQ=MNx
» MN=MP + NP (r+r)
> 2x\nx, = 2X\na + 22X 0 > NQ-= dz—(r1+r2)2>< )

(13+r2)
= eyl 3AfTe W@ > IWAfS SRy @

1
_\/7 Direct common tangent > Transverse common

tangent
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[ e

(Alternate segment theorem)

B U% Sfar iR Tt e g A T e S gw
T4 & TR @UE H S T HI0T F S el B |
Angle made by a chord and tangent is equal to the

angle made by the chord in other segment of the
circle.

PC PD CD

]

> afe/If AB || CP & £ BPC =0
dd/then £ ACB=0
» AC=BC

> AABC THfgerg fiqst g

AABC will be an isosceles triangle

S9EfTg SfaT (Common chord) ]

r, T = % 3 99 TH @ A AR B @
I AB S 3l Sfar 8-

Two circles of radii r; and r, intersect each other
and AB is the common chord of them—

X
{/

B

> AC:BC:%

> PQ=PC+CQ

AB ’ AB
> PQ=\/1‘12— T +\/l‘22— T

I PA 3R PQ & I &1 wef W@t &,

a9 APAQ TS TUSHIUT A BT @41 AC L PQ.

If PA and PQ are the tangents of respective circles
then PAQ is a right angled triangle and AC_LPQ.

2

203
{/

& A:% x PQXAC .....(ii)

From equation (i) & (ii)
PQ X AC = T X1,

I, Xr,

> AC= (" AB=2x AC}
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2Xr, X
> AB= 2217 {-ro=+]

PQ

2X1 Xr,

1/r12+r22
B 3R AP R AQ T &I Tyl @i 7 B/If AP and

AQ are not tangents of respective circles dd/then,

> AB=

1 ,
=— xdxAC
5 (M)

A:\/S(S—rl)(S—rz)(S—d) ....(ii)
From equation (i) and (ii)

%x dx AC= /SS-1,)(S-1,)(S—d)

AC = %\/S(S—rl)(S—rz )S—d) {~AB=2AC}

AB = %\/S(S—rl)(S—rz)(S—d)

B 9 IH gal @ BEear seR 8/ When raddi of both
the circles are equal -

AAPC ¥,
r’ = AC* #PC?
, AB’ @’
r= — + =
2 2
, AB? &2
= +—
4 4
41> = AB* + ¢
AB?*= 47" — &

> AB= Var’ —d’
B 59 3 gl A SRER @ ar dHl 99 TH-gR &
FE " gL ‘Fl’(ﬁ %/ When raddi of both the circles

are equal and both the circles pass through the
centres of the other circle.

N

» AP=BP=AB=r

> A APB T% §HATg A 1T

AAPB is an equilateral triangle

3

» PC= —r
2

-+ Targ s #t S8/ Height |L
J3
l equilateral tnangle = —a J

> PQ=3r
> DAPBQ U& G@=Igy gNm

COAPBQ is a rhombus.

wehia TgYSt (Cyclic Quadrilateral) ]

I fret @gs & IR o et gm & oRfy w
fad & T =g, T S T S

If all four vertices of a quadrilateral lie on the
circumference of a circle, then the quadrilateral is
called a cyclic quadrilateral.

N\

1

"
o wqs #, e Fon @ A 180° & 21

In cyclic quadrilateral, The sum of the opposite

angles is 180°.
0l N,

i

> LA+ /£C=180°
> ZB+ £D=180°

8

0
‘\\___// B L

lZ/ADC = ZEBC = 0

B =Tt YO (Ptolemy's theorem) :

4k ABCD U& w59 =g 2, -
If ABCD is a cyclic quadrilateral, then-

=

TN

IAB x DC + BC x AD = AC x BD)|
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B IR oy O9gs @& e faet R fawet &

qafgaST ﬁ, dd/If one diagonal of cyclic
quadrilateral bisects other diagonal, then—

L3 O

’*\E//”)

JAD x AB =CB x CD|
I THE TS H W a, b, ¢ TN A & @, THE

E@‘ﬁﬁ 1 &FBe/If the sides of a cyclic | M

quadrilateral is a, b, ¢ and d then, the area of the
cyclic quadrilateral-

Area = /S(S—a)(S—b)(S—c)(S—d)

a+b+c+d

S =
2
TF THfzag e g T Aqs 8 8 1/An

isosceles trapezium is always cyclic quadrilateral.

L3 '

A B [

» LA+ ZC=180

» /ZB+ /D =180

78 aqHs, 9 TR AgHS o v, FHfEESE §
A T @, = B

The quadrilateral, formed<by angle bisectors of a
cyclic quadrilateral s also cyclic.

. QA

P

R

N

PQRS is a cyclic quadrilateral. u

TH T IqS & aRd I’ @S § HI0T H AT 6
TEHIT (540°) & S BT 2 |

The sum of the angles in the four segments exterior
to a cyclic quadrilateral is equal to 6 right angles.

K
I

> /P+/Q+/R+/S=90x6
> /P+/Q+ /R+ /S=540

B ABCD U ¥#4 =qds 2/ABCD is a cyclic

quadrilateral.
A
h
1L
M o 3
B
0y
+
> x=90- 2 . P

af ABCD TH T3 94 €, AB I0 & =9 7
3R AB||DC e

If ABCD is a cyclic quadrilateral, AB is the
diameter of circle and AB |[DC, then—

> x=90-20

[ Tgequt Rerfoal (Important Conditions) ]

gfe/if LAPB=0

0

» ZAOB=180-0 >4ACB=90—5

> LADB=90+%

Ife/if LZAPB=0
> ZAOB = (180 - 0)

» cop-A%%

» ZCOD = 90—%
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i [E0=2F

Fie/if /ACB =0
(AB gd o1 =Aa§ 21/AB is the diameter of circle)
» ZDOE =180-206

|
Ffe/if /LQS = a & /MRS =
> ZQSR=180 - (a.+B)
B 9 A sRs g wosfrese St 8-
When the chords interest at the interior point—
[ J
H
Ife/if ZAOD =x & ZBOC =y
+
> ZAPD = /BPC = %
[ J
Ffe/if /AOC =x & Z/BOD =y
+
> ZAPC = /BPD = Xzy
B v« Sfan awd fog w afese st @-

When the chords intersect at the external point—
A

Ife/if ZAOC =x & ZBOD =y

> /APC=/BPD=>_7Y

R N

foFelt g9 &t & Same et e e 2a 791 2b 7
TH TR W dW &1 IR 35 Tereas g & F=x A
AU g @ gd @ fISA/The length of two
perpendicular chords of circle are respectively 2a

and 2b. If distance of its point of intersection from
the centre is c, then the radius -

Pealt
rf=b+y> .
From equation (i) and (ii)
22 = 22 % + 52 + y?

2 =a’+ b’ + ¢’

2,12, 2
a“+b° +c
e T ¢

: e ry =

’az+b2+c2
2

> r

=LV b+ 4l
2
r:%\/xz +y?

[;\Bq'qn ferg safufa (Mass point Geometry)]

o= i
[ Egquilibrium stae)
! ¥ /
3 2
Faath Pl

o
ol
I

=

J

m — =49 :L"TI'iEL'_\'H
I — wFElength

[

> m111 = m212
)

Il

~

m
37d:/hence, —- =
m

2
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fdtier samfufa

(Co-ordinate Geometry)

e fdeTies womeft
) ) [ grefter ®4 (Polar form) J
(Cartesian Co-ordinate system)
¥ & (Ondinalc) Y
4 [ _'\-j
r
)
. , " ole [
e X9 [ Abscissa) X PR
w
"';rl'" Y-
H = (4, ) sin0=2 = y=rsin0 ...
Co-ordinate = (Abscissa, ordinate)
X ..
Ex.: P(3, 4) cos 0 = " =>x=rcosO ... (ii)
¥ From eq” (i) / ((ii)
4 D3, Y rsind
[ X rcosB
! T . y Y
e 4 —=tan® tan =
i X X
From (i)* + (ii)*
e v+ x> =r’sin’ 0 + 1’ cos’ 0
3 y> + x> =1 (sin” 0 + cos’ 0)
y+ 2 =r
[ T (UTE) (Quadrant) ] 7 Xy
'y .
N [ IR ISES gA (Section Formula) J
G " > 3T=T: fI9TS= (Internal Section)
x A] N =0 wo b ¥ =) | 1M . 11, .
t—a, +h) {la. 1 A 1 1B
{x.¥v)  Pixvyr {x. vy
X' 0 > X
If/If, AP:BP=m, : m,
' " d¥/then. x = mx, +m,X, _ my, +m,y,
x=l,¥=0 x>0, =0 ’ m, +m, m, +m,
(a b (a, b > wem faeg & FIdTieh (Co-Ordinate of midpoint)
+ 1 11,
v Al l IR
o x-3F A y-37 W g FE F forg fopedt off o ¥ ¥ Pixwd {d.¥D)
TE g AR, AP:BP=m, :my=1:1
Any point which is lies on x-axis or y-axis is not in T/then. x= X, +X, _YitYs
any quadrant. ’ 2 2
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T T (External section):
A I . [ m—
| | B
(x,y) (X,Y,) (x.y)
Afe/1f, AP : BP=m,; : m,
ﬁa/then,xzw , yzw
m, —m, m, —m,
@ (Distance) ]

& 1%"_%'@ (X1, ¥1) TET (X5, ¥,) o St &t G/ The

distance between two points (x;, y1) and (x,, y2):
d= \/(Yz _}’1)2 +(x, _Xl)z

B

al

[LEAS] 4

¥
=l

X o7 @ Eﬁ/ Distance from x axis = y
Y o 9 gll/ Distance from y axis = x
T fag ¥ feelt farg &t T/ Distance from otigin
= X +y
fredt & g% W1 W qa fog ¥ 21d T T & T

@ T (Find the length of perpendicular drawn

from the origin on any given line):
W

F

ty
Ko——— X ab g

.oy ? ) pP=

Val+b?

»

=l

Wl ax+by+c=0 R A g ¥ e ™ @9 H

> & THRR Wi ax + by +¢=0 T ax + by + d=0

& = &t F/Distance between two parallel lines ax
+by+c=0andax+by+d=0:

lc—d]|

a’+b’
%ﬂ X1, y1) @Wi@xcosoﬁ-ysina:PW
I T AW Wl’sn/Length of perpendicular
drawn from point (x;, y;) to straight line x cos a +y
sina=p

@/Distance (d)=

X, COSOL+ Yy, sina—p

gl/distance (d) =
Jeos? o +sin? o

|d = X, cosa + y; sina, — p|

@ i JEUTdT AT &1
(Slope or gradient of a line)

. Y
B
A . U
x Yo = X
‘r.' 1 \.’ 1

an o= Y22
X, =X
_ -y
(Xz_X1)

X %7 % TARR fHEr [T # Y9/ Slope of a line
parallel to X axis:
06=0

m=tan 0 m=tan 0

Y %7 & TR € {ar &t @/ Slope of a line
parallel to Y axis :

e/ The length of perpendicular drawn from [
origin on the line ax + by +¢c=0:

C

Var+b?

P =

A W@ ax + by + ¢ =0 & g (x;, y;) ¥ g/The | »

distance from point (x;, y;) to line ax + by + ¢ =0

in: >
_ax, +by, +¢ >

Eﬁ/ distance |(d)

Va?+b?

" 06=90
m = tan 6 m = tan 90
m = oo
YA 3E>T (Straight Line) ]
> o @Us &9 HHIHW (Interior intersect form

equation) L A

a b
JUTAT &9 GHIHWT (Gradient/slope form equation):
y=mx+c
e GHIHT (Standard equation): Ax+By+c=0
X- 3 & UR T @1 H GHieET S o3HE b gl
W™ E\T/Equation of a straight line parallel to x axis at a
distance "b" from it.
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% T [@T3AT o S a1 i
S - (Angle between two lines)

w
b 0
-
m, m,
> y-37eT & THR TS @1 BT GHIGT S 36 a gl m, —m,
R g (Equation of a straight line parallel to y axis at fan 6 = 1+m,m,
a distance "a" from it). y > AR I W TH-TW % awEd 8/1f both lines are
4 perpendicular to each other :
; ; 1 0=90°
. i i -1
Ka— 1 —*x , I
e > At IAMAWE TH-TR F FAR BV/If both lines are
parallel to each other :
::[:I .-. e — OO
——

> qﬁa%@ﬁa1x+b1y+0120?‘f93|Ta2x+b2y+0220
& T BI/If two lines a;ix +byy +¢; =0and ax + byy

@ T Tog & wHiRTT ey =0 are given :

(Point form equation of line) an 0= 220~
a,a, +bb,
| 1 ]
i -I‘E".:' x I‘FJ T ',5___.} > @Ed g & fTW/ To be perpendicular :
> & ﬁl@ f&& T gl/When two points are given : 0 =90°
oy,
(y—y)=  x (%= x1) > TAWR 84 & fI/To be parallel :
2 1
.-. e — OO
> W9 YaUl 3R Uk fog MR T @/When given
slope and a point :
—y; =m(x —x) [ TGreAt o TR (Type of lines) ]
> Hqda 1%@ g S arelt @1 aH W/Equation of fe gL a;x tbyy + ¢, =0 T ax +tby + ¢, =0
line through origin : f&d T 2W/If the equation a;x +byy+c; =0 and ayx
= mx + byy + ¢, =0 are given :

g g T FHIRL0T Ffresdr @

Unique solution consistent (independent) Intersecting
lines

I T SucAsticau Hareft T
Infinitely many solution consistent (dependent) Coincident lines
IS g Tl STHIT WHILT Inconsistent | THTR i@lﬁ

No solution Parallel lines

B Y@ ax + by + ¢ = 0 % WA fRE Y@w @r| A A e & fd g w9 e | f
T @1 % g A (x, y) % @H W W@ §1/To

find the value of A, put the value of point on the

‘Fl'Fﬁ'?m"{'UT/Equation of line parallel to line ax + by

+c=0
given line in place of (x, y) in the parallel line

STRT A 3T=R (M is constant) equation.
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B 3T ax + by + ¢ = 0 U T T AT THIHIOT

Equation of a line perpendicular to line ax + by +
c=0

where A is a constant
A A e & fo @@ w9 geie § fag

W % g (x, y)  ©H W W@d §1/To find the

value of A, put the value of point on the given line in
place of (x, y) in the perpendicular line equation.

[ %rg@r <Rl QW (Area of triangle) ]
> Be @1 dwa s dA g R T /(Area of

triangle when all three points are given)-

Ax,y)

B C
(X5, ¥2) (X5, ys)
AABC I 89%¢/ Area of AABC =

1
E|X1(yz =¥V3) X,y —y) X0y, —Y3) |

> % A H &IFA = 0 (If Area of A = 0)
@ q& o= l%lv-_g’ WET E/(then all three

points are collinear).

> Wi@[ax+by+c:0,a¢0,b¢0c¢01§ra”}i A
FT T
Area of triangle with line ax+by+e =0,2#0,b=0c
#0.

lc’

2ab

> & WA Rl g x-31 & Y a9 A &% =
% (T TR x 3 W e @WUE) x (H e
& FeM farg @ fame)

Area of triangle formed by two straight lines with x-

)Area of A=

. | . .
axis = 3 (difference of x-intercept of the two lines)

Xy coordinate of point of intersection of two lines.

> A WA Wl FW y 3T F T T A HETHRA =
. (G i % y s siaeavs 7 ) < (@
W@el & Fe fog @ x fAmE)/Area of triangle

. . . . 1
formed by two straight lines with y-axis :E

(difference of y-intercept of two lines) x (x
coordinate of point f interaction of two lines)

[ ﬁr‘ﬁﬁ % %% (Centre of triangle) ]
> Bigs & wsw & e (Coordinate of

centroid of triangle)

-"'*[x.}']

T bl

F5h & (e (Coordinate of centroid)

X, +X, +X +y,+
G(X,y)_[l 2 3 YI YZ Y3]

[ v

3 ’ 3
> TS & 3fa: o & 9@ (Coordinate of in

centre of Triangle)
Ay v

4
u -
Chy bl (B
I(x, y) = ax, +bx, +cx,; ay, +by, +cy,
a+b+c atb+c
= oW %% AN Rex Feed & R aw W &
THiRToT ForehTereht Bl &ed & |

Find the Co-ordinate circumcentre & ortho centre, to
get perpendicular form equation and solve them.

B U @3 ax + by + ¢ =0 9T ax + by +d =0
AT & o ST o THTT Rl ST

(Area of trapezium between two parallel lines ax
+by+c=0and ax+by+d=0)

N\

o =

oA A

"I.-|
TS ABDC &1 &%el/ Area of trapezium ABDC

= Area of AOCD - Area of A OAB
dZ 2

iy |«
2 |ab| |ab
[ TrEd (Reflection) ]

> x-3T W Tadd (ST Ufafersr) Reflection on

the x-axis (water Image)
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ti. —h)

".I."I
Ex.: x 3781 W (-3, 6) T qU&d 41 2/ What is the
Reflection of (-3, 6) on x-axis.
b

W 0 -

i—%, =t
*

L

'\l.l
> y-378T UX WTEd (YT yferferar ) /Reflection on y

axis (Mirror Image):

7N

.lll
i—a. by
O

FTR 3

X'

¥
"

t—a, 1) | {3, b}

L
y
Ex.: y 3% W (3, 6) 1 Y00 &1 @I what is
Reflection of (3, 6) on y axis.

.
(=3, 6 {3,
. 4 »
Xa - >
'\[-'I
> T fag W WEdH (Reflection on origin) :
v
4
{—i by i bb
xl - D .'._X
{—a. —h} i —h}
v
¥

Ex.: g (4, -6) &1 wfafora qaifrg W &1 M1 What is

the reflection of (4, —6) on origin:

4, —in
!
> i’@Tx=aﬁﬁ§(h,k)W§lﬁlﬁWInlinex=a,
the reflection of (h, k):

Y
F 3
x—a k)
1+ 2. %)

A X

L

y!

2

U
h+ .
sz =a Constant (i)
xz:2a—h
x=af/nx=a,

y — &%/ constant
Ad: x=a 1i/Hence, In line x = a,
fsmg (h, k) 1 Sfcifsl/ the reflection of (h, k)
= (-h +2a, k)
> Y@Ty=b ¥ (h, k) T Hfafersl/In line y = b, the
reflection of (h, k):

Yok
F 9
——»:—h
b
A 0 ) Lt
—
th-k+ 32
'S
or X X, -x & ity -y
U Ky, _y,
2
Constant ((FIId@i®)  y,=2b-k
x=h
y=bH/Iny=b
x — &I/ Constant

3 @ y =b #/ Hence, In line y = b
fa=g (h, k) =1 Ffdfemy the reflection of (h, k)
= (h~k+2b)
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S EIIn]

(Mensuration)

arATyfer {Mensuration)
¥
e-:-‘lﬂ + fq'ﬁ'f
ol

T A

HE R A (Measuremenl ol field)

Wl & srmamy
{Dimensions ol fipures)
]

T T e T T T T

INFFM AR AR FF AR EH R R AR R BRI A R

m Freg= (Triangle)

k T Feromeres arrfaat

{ Iwo-dimensional ligu re)

) v ! ¥
frga RECE] TELA ER

lrangley  Ouadrilaweral) {(31';'C|CJI

{Poly zon)

T (Triangle)

J 1 4 M+99 T+ angle
fa-fogmeres For-Teymene Fﬁqu . l
{Two-dimension) Threc-dimension’ I g, Thiee angles
(2D) (3D)
Bragst et fmfor (g =t et )

The construction of triangle (Inequality of triangle):

A
/\ — ci th
B c

Tg-smramdt fenftar exAfufer (2D-Mensuration) (|

m iy §, 2D smefaat @ f-smand st Fa
ST @1 3 STHE o aR § weeyul qea-
In mensuration, 2D ''shapes are called two-
dimensional shapes.
shapes :

> 2D a9 Bt 8

2D shapes are flat.

> A4 Shed o M Ed 8, a3 HeE | 5

They have only two dimension, length and width.

> e T TR A A .

There is no thickness or depth.

> 39 STl g Wl A quEeR el ¥ @ie
ST W R
The sides of these shapes can be drawn with
straight or curve lines.

> 2D 3Tgfaar aEfE o sl 9 e % w9
¥ Hie B 7
2D shapes exists as representations such as maps
and shadows.

Some things about these | »

z 2
q oqeneit ®1 A Y o ¥ 9 G ARCI/ The
sum of two sides must be greater than the third
side.
& (a+b)>c,(b+ ¢)>a,(ct+a)>b
A qemedt 1 SR Y ST ¥ BRI 1 AR/ The
different between the two sides should be less than
third side.
% |a—b|<c,|b—c|<a,|c-a|<b

A el ¥ aw MH B AT FBd & 1/"A closed
figure with three sides is called a triangle."

forqs & i i @1 A 180° BT 81/ The sum of

the three angles of a triangle is 180 degree.

I
=

L C

H |

& /A+/B+/C=180°
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ﬁl‘gﬁ % YR (Types of triangle)

TRHIVT o SR T
(Based on angle)

AT o MR T

(Based on sides)

BLCIHBEEE]
(Right angled triangle)

fersag, Frgst

(Scalene triangle)

2. | wHfEATE A =T
(Isosceles triangle) (Acute angled triangle)
3. | oHarg et fereh o7 B

(Equilateral triangle) | (Obtuse angled triangle)

ﬂﬁT&ﬁ ® SR T ﬁfﬂﬁ (Triangle Based on sides)

[

ﬁ:l'ﬁl'qil'lg ﬁr‘g@r (Scalene Triangle) ]

v i

T R e W AW e ReRe @ sd
faErg RSt e 81 e Buw @ de @

fr=1-fir= &9 8 1/A triangle whose all three sides
are different is called a scalene triangle. All three
angles of a scalene triangle are different.

A
M
C
e I E ] G

> BC=CA=AB

> LA#/B=#/C

URHTT (Perimeter) :
> P=a+b+c

FZURATT (Semi perimeter) :

_atb+c

> s

2
TR (Area) :
S @ qeme & T &/ When all three sides are

given -

A
M
C
e I E ] ¢

F A= \/s(s —a)(s—b)(s—c)
{&059 TA/Heron's formula}
S& TS ST a0 G FAr & = -

When one side and corresponding height are given.

A
/‘\
B<£ =
- It -

:%XE"T[%IRX?;?[EE

A= %X base % height

@’A=%Xb><h
S @ e R S HT e @

When two sides and middle angle are given:
A

E

L'

"]
=

@:A=% ab sin 0

S Wb ol 3R AT BT R T -

When one side and three angles are given :

|33

pAP N
2 . .
& A= 1 a’sinpsiny
2 sina
IT-f9T (Sine-Law):
A
C b
E C
il
e 2 b ¢ _ IR

sinA B sinB B sinC
{R— 9RESA/Circum-radius}

- a2 _ b ¢ _ K
sinA sinB sinC
{K — f&dish/Constant}
wisaT-ferem (Cosine-rule):
A
C b
E C
il
bZ + 2 _ 2
T eosA=2— S "% 42—p?+c?—2becosA
2bc
2 4e? _p?
& cosB=2"S "2 p*=a’+c?—2accosB
2ac
24 b2 _ e
T eosC=2"2 "% 2 —a’+b*—2abcosC
2ab
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=g et 5199 (Inradius) :
[ - sfaa=
(Incentre)
A — B9 1 g%
(Area of triangle)
s — 37 TfE
(Semi perimeter)
> r= A
s
AT g i BAT (Circum Radius):
A
0— &%
‘ (Circum centre)
o8N] R R
. v ': (Circumradius)
.
4A

wufgang B9t (Isosceles Triangle) ]

T Brqe fEet & et e @, WA fYS
FEA 8| TG A H e qensl & FHE HIT
TR BT EI/A triangle whose two sides are equal
is called an isosceles triangle. In »an" isosceles
triangle, the angles opposite toequal sides are
equal.

A

E

> AB=AC=#%BC
> LC=/B=#/A

A= Js(s—a)(s—b)(s—a)
F A= (s—a)ys(s—b) {.a=c}

B C

1
= —xaxasin0
2

1
T A= EazsinG

>
A
€ b >
"+ AABD ¥ Pythagoras theorem g,
b 2
a’=h>+ —
2
h’ =a’ ¥
4
= 43’ - b’
4
1
& h =?/(4a2 -b?)
1
A= —xbxh
2

A :%xbx%x\/@az -b%)

h & 99 WA ® (putting the value of h)

URATT (Perimeter) :
> P=2a+b @A:RX«M;‘Z_[)Z
aref uRumg (Semi Perimeter) : 4
>
+
> g=2a%b A
2
@'SFCFH (Area) (5.
1 AP Bid
b
2 e 2
. A_b_ sin
E 2  sina
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B ST g9 i 390 (Circumradius):
[ quarg st (Equilateral triangle) ] >
. . A
B T A SEE T g9 aUe 8 9eg A SEer
2 guerg faye #, F Fo7 e vl 60° %
g ;
| | | RYZ«CRNVE
A triangle whose three sides are equal is called an '
equilateral triangle. In an equilateral triangle, all a 2h
: & R=— or R=—
three angles are equal i.e. 60 degree. J3 3
B gRUT (Perimeter): N 3id: g9 # B4 (In-radius) 1
> P=3a aT& gd @l 34 (Circum-radius) R 2
a1ef URUTT (Semiperimeter): N 3d: g9 & &% (Area of incirle) 1
N T’ JA F §TFA (Areaof circumcircle) 4
] 2 > THag A'H (In equilateral A),
B TS (Height): b
>
E c
Ble, g0 &1 B (Radius of smaller circle) 1
€ g F B4 (Radius of biggercircle) 3
oI gd <l FTHA (Area of smaller circle) 1
EES I Hl &% (Area of bigger circle) 9
B S (Area) : B 5 gvemE B ABC & o< fem fidft g 0 ©
> IS A N W STl T Al Hl AN A
P, P, 9T P, % REH
If Py, P, and P; are perpendiculars lengths from any
interior point "O" of an equilateral AABC to all its
three sides respectively, then :
A
&
B 39w ot BT (Inradius):
>
A AHeTg IS # X (height of equilateral
triangle)
h:P1+P2+P3
d9l/and h= ﬁa
r I 2
E ! € ds/then, ga =P +P, +P,
a h 2
T r=—= orr=— > a=— (P, +P,+P
2 \/5 3 a \/3 Py 2 3)
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HHaTg IS &1 AA®A (Area of equilateral

triangle)

ca=By
4

NE
V3 4

A= ~Zx— (P, +P,+P;)°
4 3(1 2 3)

A=

A= %(P1+P2+Ps)2

3
B uuag Bgs T/In equilateral triangle :

-
HliSide FH=g/Height  STRelArca
) J3 Vo
58 i a
Tlra -2 -
_) -JE -y'l-'\i
l K 1x1~; lx};z
K 3K SIK
G el R E b ReR L

{''ypes of triangles based on angles)

[ | B9 (Right Angled Triangle) ]

B o B & TS BT FEAWT (90°) F A Z1 A A
AT ST R 2 |

If one angle of a triangle is a right angle, then that
triangle is called a right angled triangle.

o  [Perpendicularg

B 3 (Ray)

[ tl‘l's’iﬂF'ﬁTFr pep (Pythagoras theorem) ]

g A H, Ff & ot 9w & el & o %
TS % e BT 2

In right angled triangle, the square of the
Hypotenuse is equal to the sum of the square of the
other two sides.

=R (Perpendicular

I STETT (Base)
> (U = (o)’ + (M)
> (Hypotenuse)® = (Perpendicular)’ + (Base)
> AC’=AB’+B(C
| ﬂ'l'g?]'lThW ﬁ}l’(ﬁ? (Pythagoras Triplets) :
= qUifehl &1 9 S URIFIRY FHT F G=E H
A set of three integers that satisfy the pythagoras
theorem.
Ex.: (3,4,5)
> I (a, b, ) MBI 2Ueie @ a9 (ak, bk, ck)
) of (%E%j + TR e
If (a, b, c) be a pythagoras triplets, then (ak, bk, ck)
a b c
or | —,—,— | will also be the pythagoras triplet.
[k . kj pythag p

7 aEare feuee qdemsd # agaEa W@ e
I &

The following pythagoras triplets are frequently
used in examinations :

& (3,4,5), (6,8,10), (9,12, 15), (12, 16, 20),
(15,20, 25), (1.5,2,2.5)
& (5,12, 13), (10,24, 26), (2.5,6,6.5)
& (7,24, 25), (14,48, 50), (3.5,12, 12.5)
& (11, 60, 61), (33, 56, 65), (5.5, 30, 30.5)
& (9,40, 41), (12,35,37), (13, 84, 85), (16, 63, 65)
& (20,99, 101), (39, 80, 89), (36, 77, 85), (65, 72, 97)
= (1,1,32), (1,4/3,2)
& (2ab), (a’— b, (a’ + b?)
F (2x), (x*—1), (xX*+1)
x* -1
2

x*+1
2

(),

>

[ Prer 8 g (How to find Triplet) ]

B fauw &= (0dd number) :
e & it @ T & an § e Y fwe dm
T @
Divide the square of a number into two parts whose
difference is one-
/,1 4

N

T3k (Triplet) — 3,4,5

w A=Y
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12
L —>(5}‘—25< ”

3k (Triplet) - 5,12, 13

24
# 7 —H?J"=49<
25
3 (Triplet) - 7, 24, 25
40
U=ty =81 <
1
31k (Triplet) - 9, 40, 41
60
ERR ey 121<
&1
3 (Triplet) - 11, 60, 61
fw 24

B 13313 - 16b
™~ %3
ek (Triplet) — 13, 84, 85
B W9 & (Even number) :
e & o & ¥ fquise s @ 9 § (6w
faefora = fomepT 3t <& @1-
Divide the square of a number by twol and divide
into two parts whose difference is two-

B ;
# o
= 2 =%
3 (Triplet) —> 4,3, 5
(6 Pl 5
o= |
. 2 T
3k (Triplet) — 6, 8, 10
s 13
B) 7
R 52
B 3 3 \& ).
3 (Triplet) - 8, 15,17
. () A
-

10— 2 _ 50
2 ™o
3 (Triplet) - 10, 24, 26

2y A7
2 ™
3k (Triplet) — 12, 35, 37
Fores AT WET ek &sTthet TareRTerT
(Find area using triplet) :
. f@ ™ e = aFwa A s Rraet
9T 5 cm, 12 cm, 13 cm #-

Find the area of given triangle with sides 5 cm,
12cm, 13 cm :

12— -T2

n:

13
5
: 12 4
Sol. . &% (Triplet) > 5, 12, 13
1
A:EXABxBC
=l><5><12
2
A =30 cm’
Ex. @ ™ s &1 §9%e F| wite et
HST 25 cm, 29 cm, 36 cm %—

Find the area of given triangle with sides 25 cm,
29 cm, 36 cm :

A

i 2 s
23 om Yom

b dnom e
Sol. . 9T (Sides) — 25, 29, 36
J
(15 +21)

. B (Triplet) — 21, 20, 29 and 15, 20, 25
WIS & A (Use common triplet)
A

#
»

RIERI|
3{d:/hence,

AB=25,AC=29, AD=20,BD=15,CD =21

A:%XBCXAD

A=%><36><20

A =360cm*
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Ex. T m B &1 S W ST Rt | W saa w e S gee g
HE 20 cm, 19 cm, 37 cm &- The angle formed on semicircle is a right angle.
Find the area of given triangle with sides 20 cm, et
19 cm, 37 cm : ‘\“‘
A
iTeom ;
2k cin (,4’
. C
B 19om )
Sol. . S (Sides) —> 19, 20, 37 # qBC = /st 1 v
l ! Side BC = Diameter/Hypotenuse of triangle
(12+16) (12 +15) B a9« ol B/ alkesa (Circumradius):
. B (Triplet) > 12, 16, 20 and 12, 15, 37
WIS & TN (Use common triplet)
4
@ ST BC = &9/Brst a1 i
3d:/hence, p . .
Side BC = Diameter/Hypotenuse of triangle
AB=20,AC=37,BC=19,AD=12,BD=16
X & fag 0 =RF= (Circumradius)
A=—xBCxAD -
2 > SR (R) =
A= %x 19x12 Hvoot
Circumradius (R) = Zypotenuse
A=114cm’ 2
> R=2
B fa9saTd (Properties) : 2
B 3 ot T5<9T (In radius):
1. &%eT (Area): Tr ( )
A
., c a
E 'I\-_ T (o]
E - (s 1] )
. [ = 3d:F= (incentre)
> A:EXBaseXheight — b+c-a
1 2
» A= —xbxc¢ b+
2 u =278 gr=2
B 9T (Perimeter): 2 2
» P=a+b+c r+R= b+c—a+3
B 3ref uRATT (Semi-perimeter): 2 2
> — atb+ec > r+R= m
2
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[ |
A
&
B
b+c—a
I’:
2
a e g a TSH T
b+c—a+a—a
p= o marere
2
:a+b+c—2a
2
> res—a =a+b+c
2
8 La=2Rr
2
> r=s-2R
| r:é
S
ATrs
—i{z 2K s—(r ZR)
A—(s—2Rw A-ri{r—2R
[ |

x+r+(y+o’=(x+y)
X+ H2xr+y 1+ 2yr =X +y + 2xy
2(r* + xr + yr) = 2xy
r(r +x+y)=xy
» A=xy {FA=r(r+x+ty)}
B AU&T A O GUETAT 9 U gRUMH (Result

obtained from similarily in right angled triangle):

ALl C
& AACB ~ADCA ~ ADAB

N

. C
& BA’=BD x BC

>

>
R

'ﬂm“--.___.--""f :

& CA’=CD xCB

N

A C

>

* & DA?=DB xDC
W [ ] >
e C wa?m A H W'ﬁ e w&lrrm (Result
& h > obtained from area in right angled triangle):
>
gz 2 +b+c B
2
_ (x+y)+(r+y)+(r+x) T S
2 C
» s=r+x+y
LA i P
° Mg b :C
A s |
. Us=r+x+y} TR Area (A) = S % bxc - ()
» A=r(r+x+y)
. &%/ Area (A) = 1. pxa ... (ii)
ﬁl‘gﬁ ABC ¥ (In right angled A ABC), 2
YIZATIRE WU § (By pythgoras theorem), from equation (i) & (ii)
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1 1
—XbXxc=—=XpXa
2 2 P
bxc= pXxa >
bxc
& p=
a
>
B F\
T il
I \
A b :C
o be N
a
I_a
p be
T TET H T A W (On squaring both sides)-
1_ 8
p2 b2C2 A
A ABC #/In A ABC 4
ARG T @/By Pythaoras theorem
2% = b2+
ddl/then,
1 b+
p2 bZCZ
1.1
p2 c b2
s 1.t
p° b° ¢
B R A & o<t ol 9@ o st ST (Side of
largest square inside a triangle) :
>
&
: iy —a)
¥ -
VAREAN
B D x‘l L .
——
I¢ X |
AAGF ~ AABC
GF _AH
BC Al
a_(y-a)
X y
ay = xy - ax
a(x +y) =xy
Xty

B 99R A & I’ Ga9 9 T & 9T Side of

Largest square inside a right angled triangle:

(%
X
x
Y
W L]
A e b ::C
b
% Side of square/Ele T:lvﬁ‘gTﬂT x) = b:
ax—
_ a
y be
a+—
a
_ be
y a’>+bc
a
_ abc
Y a’+bc
& y=L {--32:b2+cz}
b*+c¢? +be ’
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1P

A= —— —
> 2(6+442)
2723+ 24/2)
1 p’
A=—X—+
4 (3 +242 )
TT (On rationalization)-
IRHFHT FTH T (On rationalizati
. 1 p? (B-242)
DTSRG AT ST &% (Area of shaded region)— A= ZX (3+24/2) 8 (B-242)
R
a0y 1
: _ 2
N =20 S e il
: : cute angled triangle
A ¢ Acute angled triangl
L N afE Brqsl &, A= 10T =T (0° I 90° F A F)
AABC + > T & @RS, AR B Feerm 2
) Imacute angled triangle is a triangle in which all the
AABC + Z(x? +y?) -T2 interior angles are acute angles (All the three angles
2 2 are between 0° and 90°).
2 o
AABC + Lz -2
2 2
AABC Area
3{d:/Hence,
BITehd WRT T ATHA AABC T &THA £ A (..
Area of shaded region = Area of AABC : Ife/if £ B=60
TfEETE WO RS @ CA'<AB’+BC’
a les riht led trianige) TG YHR 31 (Similarly for other angles)
sosceles right angled trianlge
- g & B =RV T8 (Acute Angled theorem) :
> A
R
i L
A
A B { @ AC?=AB?+BC’-2.BC.BD
a
> Perimeter (IRTT) : {4l IR 31/Similarly for other angles}
= + .
P=2atay2 [31'&1'65 SIT F797ST (Obtuse Angled trlangle)]
& P=(2+2)a
>  Area (STheT) : > A fredt Aqe 1w o7 efe T (90° ¥ 2fer)
. g @ TE A S BT B g 2
=—a’ An obtuse angled triangle is a triangle in which any
one of the angles is an obtuse angle (more than 90°).
1P { P } A
A= va=
22++2) 242
2
LI
2(4+2+42) A 5
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SARIFHHIT BT H TH F0T & SAGBHIT & THAT 2 |
Only one angle can be an obtuse angle in an obtuse
angles triangle.
& AC’>AB’+BC?
STRIHAITHNT WHT (Obtuse angled theorem) :

A

DR OB~ _____AC

& AC?=AB?+BC?+2.BC.BD

[

I T SheT TRt }

(Find the area of triangle)

B I 90w T8 (when triangle is not similar) :
Case: 1
Ife/if AD:DB=x:y & AE:EC=k:m
E
ddl/then,
& Area of AAED
=X x x Area of A ABC
(xt+y) ((k+m)
Case: 2
“r
& Area of AABD = x area of A ABC
(x+y)
& Area of AACD = x area of A ABC
(x+y)
Ex. AABC &I &. 60 F&hTE~ ¥ Ifg 9o BC W ig

forg D 3@ y=R ® T BD = 8 3tg 3iR DC =12
THTS 2 A A ABD ST SITReT SFIT 2R

Area of AABC is 60 Unit’. If any point D is on the
side BC such that BD = 8 unit and DC = 12 unit.
Find the area of AABD.

Sol.:

A
L€ M+ >
A D (e
Area of AABD = x area of AABC
(8+12)
8
Area of AABD = X
(8+12)
= i x 60
20
=24 Unit’

Ex< e 7= ot ¥, AADE &7 &5%eT 100 3782 & B
A 3R ¢ forg wu9T: AD 3{R AE W %1 IfT AB : BD
=2:33MT AC: CE=1:47% @ AABC &7

SSTheT T 2

In the given figure, area of AADE is 100 unit”.

Point B and C is

on the side AD and AE

respectively. fAB: BD=2:3and AC: CE=1:

4. then Area of AABC is-

Sol.:

Area of AABC = %x% x area of AADE

= Exlx 100
55

Area of AABC = 8 unit?
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Ex. o fer w& fors ®, fog D, E 99T F, AABC &t
ISTISTE AT SREDT: 1:3, 1: 4 317 1: 1 ¥ fasfea
I &1 99 A DEF & &9%el aaT AABC
QITRET hT JTTUTA T hifeTT?

In the given figure, point D, E and F intersect
the side of AABC 1 : 3, 1 : 4 and 1 : 1

respectively, then find the ratio of area of ADEF

and area of AABC.
A

Sol.:

E

Area of AADF :%x% X AABC :% AABC

Area of ABDE —lxé xXAABC = iAABC
5 4 20

Area of ACEF =%><§ x AABC = %AABC

Area of ADEF =
AABC- (AADF + ABDE + ACEF)

3

Area of ADEF = A ABC — (l +_+2) AABC
8 20 5

Area of ADEF = AABC (1

_ AABC [40—5—6—16]
40

— AABC (40—27)
40
13
Area of DEF = AABCx —
40
@ Areaof ADEF _13 _ . .

Areaof AABC 40

m E@'ﬁ?l‘ {Quadrilateral) m
II_F—|

T (Kile) AT ae
{Parallclozram)

N v

.

{ Limpesdiumy

[R_I:Lombus} {Rectdn;_,lej

N

T {Sguare)

{Isosceles trapezinm}

vy

ﬂ@‘{i\‘ﬂ' (Quadrilateral)

IR SIS ¥ A% P HI A FBG 8/A closed
figure with four sides is called a quadrilateral.
A B

1} C

| ﬂ'ﬂg‘ﬁﬁl‘ RT &ISTReT (Area of Quadrilateral) :

>

A B

¥

= ol I
- =

b
ELT] (Area) = 39X (base) X T (height)

A B

) C

Area of O ABCD = %x BD x (AE + CF)

> af ABCD E wqys &, a1 A;, A, A; T A,
&%he 8/ If ABCD is any quadrilateral and A;, A,,
Az and A, are areas.
ddl/then,

|A1 X Az = A3 X A4|
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B I ABCD & =qdw € @1 P, Q, R a1 S =qs & HHT=R SGHST (Parallelogram)
S F 7 g 2 W e, e i g s o A A
If ABCD is a quadrilateral and P, Q, R and S are the TR Wj,‘i\’l FEATT %I/A quadrilateral which

mid points of sides of quadrilateral. opposite sides are parallel and equal is called a
dd/then, parallelogram.
A P R

a
N

3 8]
I3
> PQRS TH TARR =qdsl &F/PQRS is a ' a
parallelogram. » (i) AB|DC&AD | BC

(i) AB=DC & AD =BC

(i) AC=d, BD=d,
> g FHIUT SR B ?I/Opposite angles are equal.
W 5l =g & oRem su el & @ § aetam|  LA=4C & ZB=4D

3 > & A BTl B AT 180° BT 21/Sum of two

adjacent angles 180

|Area of O PQRS :% Area of DABCD

The perimeter of a quadrilateral is greater than the

sum of its diagonals. LA+®£B=180°, £B+/ZC=180°
b A 46+ /D=180°, LA+ /D=180°
> faudiq frqet wafmem @9 &/ Opposite triangles are
congruent.
a
[ e
D C C

[AB + BC + CD + DA > AC +BD|

T (Kite)
B T aqs e TE iR e e & g
A § T FEard 7|
A quadrilateral having equal and adgacent sides in
two pairs in called kite:

A 4 . P
4 a" B
AABC = AADC & ADAB = ADCB

> gt 9r a‘ﬁlx—ﬂ” H AR S Bl él/Area of all

four triangles is equal.
Ar AAOB = Ar ABOC = Ar ACOD =

> AB=AD=a )
BC=CD=b: Ar ADOA = — Ar 1] ABCD
/B=/D 4
- >  QEal EI@‘{!E T =W (Law of parallelogram) :
/A # ZC 0 ( P & )
; I .

M R
A

AABC ¥, &= =M (Co-sine rule) -

d,®=a’+ b*—2ab cos (180 — 0)

C d,®=a’ + b* - 2ab (—cos 0)
> AC—Hdgl ﬁ%"ﬂ'f/larger diagonal (d,) d?=a’+b*+2abcosO ... @)
BD —> BT fasv/Smaller diagonal (d,) ABAD ¥, &sa1 f98 (Co-sine rule) -
> URHIT (Perimeter) : P =2(a+b) d?=a’+b’>—2abcos® ... (i1)
From eq" (i) & (ii)

> &% (Area) = %xd1 % dy

4 +d; =2(a’ +b°)
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FITA S LU - ST > B
Adea 7 ARCTI— Rase » Heighe

A
>
L I
Arza T ARCD = AR - AT sin |
A T
ren TABCD = iz - n :-.'q_h]c.-_luf
Wiwere, 5= — q I--J H
>
a
L3 {
b |'|.- o i Ly
h, Area=ax h, o)
b Area=bxh, (i)
A - > B From eq (1) & (i)
axh =bx h_.l
> TANR 90T & IR i o P El-
P is any point inside the parallelogram-
)]
A 4
1
(A1+ A7) = (A #A) = SArea [gm ABCD
> FYIE | m
D F CTE
WV
A B
| Area ||gm ABCD = Area ||gm ABEF|
>
£ S
‘H !

Area A ABE :% X |lgm ABCD

> AR P,Q,R IR S gl & we g AVIFP, Q, R

and S are the mid points of sides.

dd/then,

/7
/77

A P

Area 7 APOS = Arcacr POQB = Arcacr QORC I

l
= Arcasr ROSD = 1 Arca s ABCD

Area AAPQ 3

Area||gmABCD 8
> 3’ ABCD U& ¥R =q4s ©/If ABCD is a
parallelogram, BG=a, GF=b FE=C
ddsl/ then,

F
C

)

I .
b i
o
A R

> I AE, Z/BAD & &IU §HEWSIS &/If AE is the
angle bisector of £ BAD, EC = x

N Ex
:'M / x=h—u
A » R

B U IR 9qS R 9 e SR @ geeEg

e 2 I/A parallelogram which all four sides are
equal is called a rhombus.

A Whee,
AL =, oI s
I Lareer clagronal)

d_. :-l_i-_l_'l':?“:

Smaller diveoill

JLIR

JAB=BC=CD=DA=34
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> T 3 fagt 2 guEn - (i) fepol SRR o UH-gW F wEigwE wA E
T 8 = T T, TR T
Diagonals are equal and bisect each other but

The diagonals of a rhombus bisect each other at not at right angled.

right angled. > AR P oI/ F TR B fog B/If P is any point
> df +dj =4a’ in side the rectangle/square.
N ddl/then,
> (1) Area = EX d1 X dz D V (
. ]
> TS &1 S91%/Hight of rhombus ! '
dd [PA’+ PC” = PB’ + PD|
H= 142
/df +d2 > afe p emga/at & AR B fag g/If P is any point
>  Perimeter TRATT ;);j ts;;iz the rectangle/square
> TS g @ wer e @ e @ ’
AHRT T B 2 P
Figure formed by joining the mid-points of the : A R
adjacent sides of a thombus is rectangle.
B R C A
D C
5 O ABCD — T [PA*+ PC* = PB” + PD] B
(rhathbus) | » ABCD TH @@/ & @1 P, Q, R 1 S Heifer
A > o e % wed foreg 2

7/ P, Q, R 3RS, AB. BC. CD @47 AD % &HuyT: ABCD is a rectangle/square and P,Q,R and S are
> U7 mid points of respective sides.

wer g B 5 T

If P, Q, R and S are the mid point.of AB,-BC, CD w
and AD respectively 5 8]
#d: PQRS Teh 1 21 -*».

Therefore PQRS is)a’rectangle; P

(A4 A9 = (A A) = X D ABCD Areg
B T 99R IS e Tos @ 907 &, eEa

e &

A parallelogram which each angle is 90° is called | g T TR ‘lﬂ,‘tl:\’i g gt I T 39 =9 ToTg

B

rectangle. ATY F e &, o FEe 2
] Such a parallelogram which all four angles and four
L . sides are equal each other is called a square.
il
b 2 b D C
B 0 =
A { a 1 HeliWhere,
A Where, AC=RD = — T
AC=BD=d — F= (diagonal) A T B (diagomal)
A= ZB= ZC=ZD=90] > ZA=/B=/C=4D=90°
AB=BC=CD=AD=a
> 9REMT (Perimeter) P =2(/ + b) > fowel aUeR Td TR F THAOT | guiia
> e (Area) H B
Diagonals are equal and bisect each other at right
> (i) ol (Diagonal) |d = vi% +b? angled.
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GRATT (perimeter)

‘W (Area) = az|

Y V¥V

Y

d2

2

> A=

D —— C
i1 /_{‘:]\ i
N
A 5 B
AT 3R vt o URETT 3R SRl st STafteRt
(Enequality of perimeter and areas of rectangle and

square) :

13 o L R

(rectangle)

- AR
(square]
r Q
9RAM (Perimeter) = P, qfiATda(Perimeter) = P,
STHE (Area) = A, STh (Atea) = A,

< 3f/If P, =P, dd/thén A, <A,

< AfYIf A, =A, dd/then Pj> P,

HHAH = a*ﬁa (Trapezium)

B T Tgs fEet & g 9ueR @ o o &
T GAFR A & GHer a4 HEar |
A quadrilateral which two sides are parallel and the
other two sides are not parallel is called a trapezium.

£

H

AB | DC
AD § BC

D e -

i

» Area (W) % x(sum of parallel sides x height)

A:% x(AB + DC) x h
£ 5]

D |

L L-'
i

> Ak M 3R N, 45T AD 3R BC & AT Beafag &/If
M and N are the mid points of sides AD and BC
respectively,
dd/then,

MN = %(AB +DC)

> af M 3R N, fasrt BD 3R AC & e Aeafag
Z/1f M and N are the mid points of diagonals BD

and AC respectively,
ddl/then,
A B
D& & (C
IMN = %(DC - AB)

> qenel SR fau § §WR (Relation between sides
& diagonals)

AD _BO _AB
Q0D i){'_

(B C

| Arca ol ADD = Arca of BOC

_an +bm

P =

n+im
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Areal ABQP _ A,

Area1 PQCD A,

bQ = Ab? +A,a’
A +A,

> ARYIFA, = A,

ddl/then,

b? +a?
2

PQ =

|UFGETE T (Isosceles Trapezium)

B U9 guere TS e SR e SR |

YA3Tg THeA SHeelrl &

A trapezium which non-parallel sides are equal is{/

called an isosceles trapezium.

A B
# X [ABDC&ADSRC

D e e
A . L
e SJH
{T80-8)  (1R(0-8)
N _ H
D > ¢

£/D=/C, LA=£B

AB || DC & AD = BC

ddl/then,

/A +2C=180"& /B «D=180°

ZA+/D=180°& 4B+ £C=180°

T TATAE Fuer Iqds U T Tqds g 8

Each isosceles trapezium is a cyclic quadrilateral.
AYAT/or

It TF gHerE gq H a1 g3 Ae WHiseg T

g |

If a trapezium is inscribed in a circle it must be a

isosceles trapezium.

A B

T TS #, STEA-GIH % IO BT AT 180° g
g

In cyclic quadrilateral, the sum of the opposite angle
is 180°.

ZA+ZC=180°& 4B+ /D = 180°

A B
L :
P Q

AAPD = ABQ(

DP =QC = @

Tafgag wHa Iqdsr & faol % g ¥ @
TS aTel, FHIRR 38T @UE (EF) # T

The length of a parallel line segment (EF) through
the intersection of diagonals of the isosceles
trapezium1s :

A B
D C AB+CD
T T &STHA (Area of Path)

B 3Ed o URA: Tk 9HH ISTE 'w' arer T &l

ATHET (Area of the path of uniform width 'w' all
around the rectangle) :

W iy

[ 7 W
b h

| ¥ £ W,
T L

TE T &THA (Area of Path) = (£ +2w) (b+2w) — £ b
=(b+2/w+2bw+4w - (b
=2/ w+2bw + 4w’

> T T ATHET (Area of Path) = 2w( £ +b+2w)
B TUd % 3 Uk | =HISE 'w' aret & i

ATHET (Area of the path of uniform width 'w' all
around inside the rectangle) :

L J

=
=

1y W
W W
I I
¥ W
T w
= =
.y N -

Z

T &1 &5 (Area of Path) = ¢ b —[( £ -2w) (b-2w)
=(b-[lb-20w—2bw+4w’]
=/(b—(b+2/w+2bw— 4w

> TR T ATHET (Area of Path) = 2w[ £ +b—2w]
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B T 3R iﬁ?a'l's‘ D 313'%? Teh U ﬂﬁ?l’s‘ 'W'| | 9§ & EE/length of | B¥ & FEE/length of
% U W ATHA (Area of the path of uniform | | mat=d floor = /¢
width 'w' along the length and the breadth) : TR H dreE/width of | B¥ & =reE/width of
: {é_ . > mat = w floor=b
3d:/hence,
T T TR H GAFA = B F FABA
Iy \T ﬁ h Area of mat = Area of Floor
¥ >»dxw=/(%xb
l l B oS ==E W % W AR # fasmEr s
£

If the mat is spread n times on the floor

IS o WT/with the length,
> WQWWWWWEHW/AreaOHhe
floor when the mat is spread one time = ¢ x w
i ; > WCE W n O OB W w3 & &FAFA/ Area of the
I floor whenithe mat is spread n times =n x £ x w
=irerg ok |9 /with the width,
b F w) > ek & Th aR IR W By #1 &%/ Area of the

l (b — w) floor when the mat is spread one time =b x w

« i >
TET 1 &% (Area of Path) =/ x w+b x w— w*
A=w(/+b-w)
I/0R

> Wﬁnﬂﬁ@ﬁﬂﬁﬁ%/&eaofthe

i floor when the mat is spread n times =n x b x w

T H W (Area of Péth) g (Polygon)

= £xb— [(£-w) (b—W)] .
= (b—[(b—lw—bw+w) " ;ﬂ%gl?ﬁ"@m’ﬁﬁﬁﬁﬂ@ﬁaﬁa@aﬁ

> A=w][/l+Db-w)
B IR (x x y) 3TEM &I n AAAER B (£ b) SH

e
—

L J

A closed figure with three or more sides is called a

polygon.
F B9 F THA 2
If n rectangular tiles of dimension (x X'y) cover the [ frafie Y (Regular polygon) ]
floor of dimension ( ¢ xb).
nx(xxy)=/{ xb > UH 300 agHqS FTEah Seid ST aeR &1 1/A convex
37d:/hence, ZTETHI @l W& (No. of tiles) polygon in which each side is equal
IxB > W% IR SR 8l1/Each interior angle is equal.
> n=-
XXy E
B IR Y A G F TMER TR F T /@
H T AN B Al AR 1Eed H IS H AR a9 A n
=g H W.H.T. Fi-
If floor covers by minimum number of squre tiles I -
exactly fit then side of square tile will be HCF of
length and breadth of floor 9
> | ot oF=aRe RO & ATEA
B 59 FF & @@ A 8 (When Carpet has o (2n—4)xZ
. (Sum of all interior angles) 2
fixed width)
2 4| > | 5% =l ST (2n-4) =«
¥ (Each interior angle) n % 2
o > | @it ST UM &1 AMEA (Sum | 360
E of all exterior angles)
4 h|| > | ST amr ior 360
¥ (Each exterior angle) n
{— — > | sridftes o1 + ar@ o 180°
o4 Y ¥ humes¥ ¥ 4 (Interior angle + exterior
< ( > angle)
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> | gHegYS & URATT (Perimeter | n X a > ‘Jﬁf%T/Circumferer_lce:

of regular polygon) P
- & Ny,
> | 3fa: f=aInradius (r) a T ; 3
—Cot— 0 }
2 n | T !
> | aTel B3/ Circum radius (R) a T ]
—cosec—
2 n N\ y,
BE G R n ST R
cos— -
3furd/Ratio of inradius and n . R (Circumference)
circum radius (r : R) C=2mr
> | 8% (Area) na’ . 180 > &Ihcl/Area :
ha ot ==
4 n
>
eI (Area) " R2in 360
2 n
Tererut (Diagonal) :
> aﬁ%w%ﬁ@ragaa#ﬁmsﬂﬁfﬁﬁaﬁa}ag@:m:mz RITRTT ( Area)
ferepot g 21

- . > L C=2mr
If we join any two (non adjacent) vertex of a |4

7 C C .
polygon then that is a diagonal. B, =T = 1 =7 (Fadis/Constant)

feepoTt &t T (No of diagonals) = nn=3)
2 . URIT (Circumference) _ tant
& wguw IR SEuS w1 faenude e T (diameter) m(constant)
SeTfer Steams | i > g9 @ URRT quT &5%hel W W/ /Relation
Study quadrilateral and polygon in detail from between circumference and Area of circle :
geometry chapter. T C=2nr

m m ST Tel T T B W Square on both sides-
T (Cirelc) C* =47
C? = 4n (nr?)
B 5 e fReafag 8@ 999 gff @ fud fagedi #1| & C?=4nA
a:iqagﬁa;@'“”%'%isai fg, 30 9 FR | %@wﬁﬁam%mn@mﬁﬁam%
FHEAT |

The locus of points equidistant from a fixed point is 22 is a rational number whereas 7 is an irrational
called the center of the circle. 7

> WA A Tl g & veg W @
gﬁﬂﬁﬁ%@@ﬁrﬁaﬁéﬁm% > fren, uffr v @Rl ® EW=/Relation

among radius, circumference and area

number.

The locus of a circle is the set of all points that are

a fixed distance from a fixed point. Radius (r) C=2nr A=qr’
Tx1=7 44 154
7x2=14 44 x 2 154 x (2)°
7x3=21 44 x 3 154 x (3)°
7x4=28 44 x 4 154 x (4)
7%x5=35 44 x5 154 x (5)
7x1=35 a4xl 1°

5 > 154 x 3
1 1 s
7xZ:1.75 44xZ Lsax L
X —
> fIsa/Radius =1 4
> =M/Diameter (d) = 2r 7K 44K 154K*
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& ufRkf¥r & T/ For circumference, T C=r(n+2)
= 2x Py ox 2 c=t[ 2242
7 7 7
=2x %xll XT CZY(EJ
7 7
AT & fTT/For area, 36
(v=ad C=_r
. A: I,2:21,2 X 2X11 r r 7
. n 7 7 > &% (Area) :
1
= E><11 XTXT T A=_mr’
7 2
ara: “afg f=am 7 ww%ﬁwﬁfﬁww 11 [ FGATIT (Quadrant) ]
F O EYT W1 T fawed § 11 @ fawisar

T ST AT X Thl 2

Hence, If radius is multiple of 7. Then
circumference and Area must be multiple of 11.
Then we can get the answer using the divisibity of
11 in the options.

Ffe/1fr = 7K

a0 R/ then circumference,
T C=2mr
C=2nx7K
c=2x22x7K
7
C = 44K

3 C =44K, 11 ¥ qoia: faafeia, g
Hence, C = 44K is completely divisible by 11.

Ffe/1fr = 7K

9 &%/ then aréd,

T A=qr

A=2 x%x (7K )’

A =154K

3T A= 154K, 11 § qofa: fawfer g
Hence, A = 154K is completely divisible by 11.

a1efg=r (Semi-Circle) ]

>

&

180"
R r—r{i\ +———

URET (Circum ference) :

C:lX2nr+2r
2

C=mnr+2r
C=r(n+2)
(OR)

A

() —— | ————»

>  URfY (Circumference) :

C=l><21tr+2r
4
C=£+2r
2

c=r Z+2

OR

25

& C=—r

[

e e @ug iR &y frew @
(Major Sector & Minor Sector)

A frg mvs
{hajur Secinr

(Minor Sector)
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== @uEg &1 A0 (Area of Sector) :

r I

-

& A = L X nrz
360
=T i FIWTs: (Length of arc) —:
& = o x27r
360

< |@ug &t URfA (Circumference of Sector) :

& C=i><27tr+2r
360

> A :ixnr2
360

2 & TOT SR 2 B 9N FT T Multiplying 2 and
dividing by2 -

:l ixzmz
2] 360
_l[ix2nr:|r
2] 360
& A=l><l><r '.'(zixmr
2 360
> | =——x2mr
0
0 -+ 21 = 360 AL
=—X2ur .
2m o ifsa= & &
& |=r0
> - 180°=r1°
,10_(Lj
180
el Lxg
180
>  n©=180°
0
o 180
T
0
& e“_ @xe
T
0
> 0° = @xe
T
1 0
o 180,
T
0
LU
22
& 1°=57°16"22"

Y g @ug AR & g« wus

(Minor segment & Major segment)

2 39 =g

M a_inr-ser_.-mem )

» T J OUE

(Minor segment)

iiiiiiiiin

> oY g @us/Minor segment-

R S

& T IT IS F A6
= 59 @ve AOB T &9%a S AOB &1 &t

Area of minor segment
= Area of sector AOB — Area of A AOB

T g @US H &%/ Area of minor segment
L
360 2

F oY I E@us Al &%/ Area of minor segment
6 sinb
360 2

& & g9 @Ug # e
= I & &I — I GUS H FAHA

Area of major segment

= Area of circle — Area of minor segment
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RS FAl GRT B AT QABeT

(Area enclosed by two concentric circle)

N/

> AR (Area) —

A =nR* - nr?
& A=ngR'-r)
> T & =S (Width of Path) :
& w=R-r
» “W=R-r

T w H 2n g Ryl H TUMultiplying by 2w in

both side-

2nw = 2nR — 2nR

2nw =91l IRy — 3a: aRfy

= Outer circumference — Inner circumference
L TR - 3t TR
2n
_ Outer circumference - Inner circumference
2n
TR FEeh B &Tthel

[ (Area of circularroad) }
| WWW%W@ AT E (when the path is

outside the circle)-

V.

A=7t(r+w)2 —ur?
A=1t(r2+w2+2rw)—1tr2
A=nr? +aw? + 2nrw — e

& A=aw(2r+w)

B TF USH g oh T @ AR & (when the path

is inside the circle)—

Path

2
A=mr’—m(r—w)
A=mr’ —n(r2 +w? —2rw)
A=nr? —ar’ —w’ + 2nrw

A = =nw’ +2murw

T A=aw(2r-w)

[ T EAT UIAT (Rotating wheel) ]

& | TR H get T gft = ga @ oty
Distance covered by one cycle
= circumference of circle
& T T IR G (n) x IR
= wefl 7 gt g

Number of cycles taken (n) x circumference
= covered total distance

wwmﬁm(n):—wwwiﬁ
Tfefey
Number of cycles taken (n)
_ Covered total distance
- Circumference
3d:/Hence,
o 3 i e = L T AT

Number of cycles completed in one minute

_ Distance covered in one minute

circumference
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m oefga A Brgw @ oifuwkaw (%A (The
[ T (Clock) | (
maximum area of triangle in semicircle) :
C
T
A4—r—»(Q4—r—+H
AABC @1 3 &%/ Maximum Area of AABC
B =2 ot '{3;5: (Hour hand) : 1
> 12 992 ® 99 fHar 7@ H0y/Angle covered in 12 :EX2TXT
hours = 360°
> 190 # T fam T F01/Angle covered in 1 hours _1, 212
_ 3600 :
12 F A=y’
> 1 fme § d3 fFa T #U/Angle covered in 1| M 3efgRT W it T RN &% (The maximum
. 3 1° area of square in semicircle) :
minute = —=—
60 2 R
B fiqe arelt 98 (Minute hand) :
> 60 fe ® @ a1 T FU/Angle covered in 60 4
minutes = 360° /
> | fime @ @@ % T F0/Angle covered in 1
. 360
minute = — =06
60
B YU ATl '!3,'5: (Second hand) :
> 60 9hvs § TF fHaAT 7@ S0/ Angle covered in 60| In A OPS,
seconds = 360° , 5o al
> 1 Ukve ® 99 fhar T v Angles covered in 1 At
Second = % =6 = E
. 4
B uve 3R fade arelt ggai & e o1 I (Angle ,
between hour.and minuté hand) : 2 _A4r
2
w m=—[T, x30+0] "1 HT &AHE/ Area of square, A = a>
11
2
Cx0=1lp_30xT, A=
2 5
T/ Where, B oefge W gu W SAfusaw  §F%AT  (The
m = fiAe aret ﬂ'sc (Minute hand) maximum area of circle in semicircle) :
T, =90 et § (Hour hand)
Ex. : 2 &Y 10 fire wX 9we 3R fire =it ggat & U.I
sfrer &1 =RiuT TR B 4
What is the angle between the hour and minute A —T—p () —r—> |}
hands of a clock when it strikes 2:10 pm?
andso f lc when it st P 9 F B (radius of circle) = —
Sol. -+ £0=—-m~30xT, 2

i9:1—21><10730><2
+6=55-60
60=5

ELT] (Area) = n(%j
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m ogalyr ¥ ot @ eifeaw &%l (Maximum

area of square in quadrant) :
A

— [ — U

A=

i

9, A r

In AADC,

AC*=a’ +a’

AC? =24a?

AC= a2

dd/then, in AAOD,

a’=A0’+ 0D’
{~ ABCD & &, .. OA =0D}

a’= A0’ + OA’

a’=2A0"

L J

w

2
= o ST &TReT/Area of square = grz

B v gwerg e @ gewe s fRE -
Borsen & el g=r df o g3 R

in a semicircle of radius 'r' cm.

2
ral

K

Area of A ABC = Area of A AOB + Area of A AOC

Js(s—a)(s—b)(s—c) :%XrXch%XrXb

= \/s(s—a)(s—b)(s—c)=%xr(b+c)

aft.

Total area of three equilateral triangles inscribed
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B Ife o g &t B R & (If radius of bigger
; circle is R) :
F A &
a
w ) .
B
(Quadiant)
L 3
1 2 3
16 8 6 If radiustof circle with centre O =R
A 21.3_31.3 ddl/then,
1+ 1686 4 rl_E
2
o 3a:18a:8a
RRERR 48 T 1
3
F  r:n:r;=3:18:8 R
& r3 = —
TUHET YT (Descartes Theorem) : 4
R
& Iy z
m n 2wEfgEl & AT (For n semicircle) :
= AL _ 1,1
NNy -
. |
B ab,c,ddATr T =y (The relation among a, De d .y
L &
b,c,dand r) : /
ﬂ | |
\r\ L 3
\ Ax = - 5
2-1
o a2
@ r=—+al+b +c+d> 2(\/54.1)
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| |
D< A -
Ed P F
T
a )
W L J
A m >3
a(x/f—l)
&F =7
(21
| |
D | =————pp ] =———p [
| Al
a /] / a
| A
A - a |- a *
+ 2a *
a(x/i—l)
& r=
(V2 +1)
| |
A
y Fr
[~ ¢
Ry
\ V%
r T
'|r[ /q
PEE———
0 - R [
= r=R(vV2-1)

B ST a AT WEATE A % I A g e

(The radius of incircle in an equilateral A with

side a) :

T p=——

B ST a AT GHETg A & SR 9 g9 @t rear
(The radius of circumcircle in an equilateral A
with side a) :

= R

NE)
B "a" ST TSl aF ok 3T g it BreAT (The

radius of incircle in a square with side "a") :
A —n——D

[

i A

|

Be——a—(_

e o2
2
B a YIS ST 99 o AT g i AT (The radius
of circum circle in a square with side a) :
a
It

R Aa?

a

" A ABC Ush §HdIg f?i‘ﬁa g/A ABC an equilateral
triangle
AB=BC=CA=2r
dql/and LA=/B=/C=60°
DI 9T T &AHA/ Area of shaded region
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= —3(2r)2 —3x—mr’

4
:—34r2 ——r’

4
_p [E}

2
& Brifohd 9T HT &A%/ Area of shaded region
- 2V3-n
2

B DTAeha WIT ST KT/ Area of shaded region :

0 ABCD T it ‘EﬁTIT/El ABCD is a square
AB=BC=CD=AD=2r
/A=/B=/C=/D=90°

BAfSHT ATT ST &/ Area of shaded region

90

= (2r)2 —4x 260 ar?

=(2r) —mr?
r’(4-m)
B B g9 @t B AW *HIFind the radius

smaller circle :

&

THAE AABC 1 9T (a) = 2r
a
cR=—"
V3
2r
OA=—
NE)
B g9 & 34T (Radius of smaller circle)
=0A-r
2r

=—-r

NE]
= r 21

V3

u a% g« @t 9T A &A1/ Find the radius of

bigger circle :

{-a=2r}
oa=24

V3
T2 g @t B9A1/Radius of bigger circle

/A =0A fr :£+r

NG

r i+1

NG

B PR gA & O 3R W g i e ® erguma
ATA <hIAT/Find the ratio of smaller circle radius

to bigger circle radius :

B gd ﬁ@T(Radius of smaller circle)
I g @ 341 (Radius of bigger circle)

G () )
2 . “(243) (25
r f 1 ( ) ( )
B (2—\5)2 _4+3-443
() -(\3) 3
(7-443)
=

= (7-4/3):1
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B B gO w B F@ &EAT/The radius of

smaller circle :

i & 9IS/ Side of square :-

AB=BC=CD=DA=2r

OB - Y2x2r -op=22

2 2
OB=2r
" Bl gq # B=A/Radius of smaller circle
=0B-r

=vJ2r-r1
F = r(\/f-l)
| H’% ENl &t Frsa AT AT/ The radius of bigger

circle :

J2x2r
= BD

OB =+/2r
I I &1 Ba/Radius of bigger circle = v2r +1
& (\/E +1)r

B 2 g9 @ B oiR B g o e # ergura
A hIAT/Find the ratio of Radius of smaller
circle to bigger circle :

v

i

31 ga &l =41 (Radius of smaller circle)
g g & 53 (Radius of bigger circle)

(o) o ()
(e V(]

(\/5—1)2 _2+1-242

(V2) -y 2
(-2h)
S
= = (3-242):1
B o 9US i &g J1d AT/ Find the length of
rubber band :-

Toft 37 Wb | e ¢ 4t % /Al the circles are

of équalradius r cm.

2r

ar

TR U I A@TE/ length of rubber band

120

=6r+3x X 27r
360

6r +2nr or 3d+2nr

oft 99 s U B ¢ I F /Al the circles are

of equal radius r cm.

ar

T

<
X

T
I Hog

>

2r
TR 90 &I @8/ Length of rubber band

=8r+4x %0
360

x2nr

i

& 8r+2nr or 4d+2mr
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m Tft 99 ©E A B r I F €/All the circles are | M BTIATfRT ST AT &IT%ET/Area of shaded region :-

of equal radius r cm. >

T AA, +AA, = AA,
>

TR JU8 & AwIE/ Length of rubber band

= 12r+3><@><2nr
360

& 12r+2nr or 6d-+2nr

kS
=
™

B Tt 99 ©h GHH Bear ¢ 9 & §/All the citcles are BTATRET 9T F ST = A ABC &1 S5Tohet
of equal radius r cm. Areaof shaded region = Areaof A ABC

.AQ:@A ]

b A’Y‘A‘Y‘A b A B
G

NN

fir
TR 908 &I Aw@E/ Length of rubber band

& BIATfSRA WRT ThT SheT = I T ATHeT
= 18r+3x 120 X it Area of shaded region = Area of rectangle

> 9T AB, BC, CD, AD W 37€gq sH1T 79 |
Semicircles are drawn on sides AB, BC, CD, AD.

= 18r+2nr or 9d+2nr

B TR U8 H I g W G99 T8 A € fh W dvg
e ot 1 Tt e @, Sa9 g9l S A 991 Tk

a0 S aRfY F1 9, W Avs 9 amrg 2
While sloving the problem of rubber band, keep in

mind that the sum of the diameter of the circles

touched by the rubber band and the circumference of
a circle will be the length of the rubber band. @ iR T &R/ Area of shaded region =a’
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i

il
L C

& i AT H &TB/ Area of shaded region area

3

=—a
4

i

& Pifhd WNT 1 &%e/Area of shaded region
_al
4

B Ut @ W/Area of leaf :-

>
A—i—s B
i |
[ —— ———
e Toqa dp
2 7

2

=
X ol
ISES

\,le ISR N

2
& oY URTE ST SR =4><a7

>
A i 5]

i i

D a C
& PAifhd AT H &A%/ Area of shaded region

-5 0-5)+7)

(B a ¢
& Pifhd 9T T ST/ Area of shaded region

2

a
=— w-12+6V3
5 " J3

B ' ¢ D e
& PR I H SR T Rafy § wmE @

Area of shaded region is equal in each case.
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7]
a
) I a .
& Pifhd 9T T &FHE/ Area of shaded region
2 2
, ma’ _a
=a" - =—(4-7
4 4T

o T D @
& PEfRd AT H SR TS RAfd F GHH |

Area of shaded region is equal in eachycase.

>
Y i R
11
A il
a a
ol LY
) L H] LE
& Pifhd 9T T &FHE/ Area of shaded region
2
a
== 21-33
12
>
) D | l.’f
& Pifhd 9T FT &THe/ Area of shaded region
2
a
== 3/3-n
12

I i C
& Pifhd 9T FT ST/ Area of shaded region
2
a
== 4n-33
12
>
A a B

L B Lt
éﬂ DT 9T T &TFA/ Area of shaded region

2

a
== 12-33-2n
12

@

v ©

& aWW(Areaofa) :baﬂéﬁﬂW(Areaofb)
& cWW(Areaofc) = d T &I (Area of d)
>

& b?ﬂ?ﬁﬂW(Areaofb)ICWW(Areaofc)

& daﬂW(Areaofd)=e'°|ﬂ?33lW(Area0fe)

& a+cWW(Areaofa+c)
=a+baﬂ?33lW(Areaofa+b)
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B IS A R B &%t € 99 A : B AT@ SIS0

If A and B are the area then find the A : B.

(3D-Mensuration)

Tagmem. e

{Three dimensions)

g (lenglly  SiEE {Briadih) g (Heighl)
3D W 3D S % A N T &

T 81 3D SFAE & A SGM Bihg, i,
e 3R HAE | 3D W _§ HI $® v el
fow o &

3D mensuration is the study of the volume and
surface area of 3D figures 3D figures have three

Premamdt arreRferat (3D-Figures)
¥ (Cuboid)
EGE] (Cylinder)

¥ (Cube)

TG o (Hollow
cylinder)

a1 (Frustum)
3T (Hemisphere)
fISH (Prism)

%’;’l%@? (tetrahedron)

3% (Cone)

e (Sphere)
SHE (Damru)
faufeg (Pyramid)

TATH (Cuboid)

BV V. Vv

q

=

= >

(=11}

Z o

— ﬁ_’c?.l"
Length (7 %

e g3/Lateral surface (L.S.) = 4

TRl g/ Total Surface (T.S.) =6

fFIRI/Edge (E) = 12

3fd/Vertices (V) = 8

IR YUA (Euler's Theorem): fefi off framamdt

HUlE HAag AR % fTW/For any 3D flat surface
figure

V+F —-E=2
AMAAA (Volume) :
V=Ixbxh

dimensions; length, breadth and height. Here arc | m ursf g8 P Tc) (Lateral surface Area) :
. some terms related to 31‘§imensurati%1 : = T4 T GTHA — SUR F URAT « IR
) s & 4 Wl L.S.A. = Perimeter of base x height
V;luf[ne : The amount of space occupied by an | . L.S.A.=2(+b)xh
object.
| Total surf: :
> uRfir- foredt strpfar &t i & W Tad @ @ A Wﬁwm(;asu”cearea) 3
Perimeter- The measurement of the continuous S =TE TS 2 x SR &
line along the boundary of a figure. T.S.A.= L.S.A. +2 x Area of base
> ah g &F- 5 A% 90 1 Fol e, S =2(I+b)xh+2x b
% T e A e =2/h + 2bh + 2/b
Curved surface area- The total area of a curved | T.S.A.= 2 (b +bh + hi)
surface, such as a sphere of cylinder. W foeRvul (Diagonal) :
> Uvd ag 8- R o & 9N R Reum @ fordt m § W o1 94 Al a9 8% & aER
qry9 gaal &l Fd ATHA | (Length of longest rod that can be placed in the
Lateral surface area : The total area of all the room)
lateral surface surroupdmg a ﬁgure. . = d= / I +b% +h?
>  H OaE Q- TH 98 T 7 off Tael & aaea
= 3 » (I+b+h)’=7+b*+h*+ 2(lb+bh+h/)
P 7 ATEA) = o
Total surface area- The sum of the area of all the (H\_ﬂaﬁ Rl ) ) 2_ &+ TS.A.
surface in a closed shape. (Sum of sides)” = d” + T.S.A.
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> Ife UH o9 F AT U FHeAhl H ATHA HAI: X,
y a9l z g/ If area of three adjacent faces of a
cuboid are x, y and z respectively-

HHT B9 S ST/ Let sides of cuboid = ,b,h
dd/then,

x=1b

y=b.h

z="hl

o xy.z=Ib"h’

x.y.z. = (Ibh)

Xy.Z. =V

vV =xy.z

T v=/Xy.Z

> AR x,y,z TH AW & A G Geahl H [Gh 8-
If x, y, z are diagonals of three adjacent faces of a
cuboid-

e \:. h
_..J"L" ]'I .,
.r"'-‘ '
.,a-ll\. ------- b
HHET B9 S ST/ Let the sides of cuboid=1/, b, h
=P b
V2= b+ h?
Pen+ P
4y + 22 = 2(P+ b+ h)
2,2, 2_H0
Xty +z =2d
. d2 _ XZ +y2 +Z2
2

> afX o # 2l x @, G ' g1 B S ET/If x
is the thickness of a 'cuboid, then volume of the
hollow cuboid-

v = [bh—(/ —2x) (b —2x) (h —2x)
4% X
% | b
a Iy
i
> AR FHE T TR 1 FEA F T8 T H AeH 80

TS Gl SFATHR e a1 Tohet § |
We can make an open rectangular box by cutting off

equal squares at four corners and the remainder is
folded up.

SRR 1 hT 3ATIAH/ Volume of rectangular box
V =(l-2x) (b - 2x)x

foeem, g s e ek g feen aa s F,
S @

In the questions related to melting, recasting and
digging, volume remains constant.

B W H xwie W 3TeraT RHT/x liter increase or
decreasein water level-
> X et = STER F1 &% x 3918 H glg/HH
xulitre = Area of base x Increase or decrease height
/ 0 em* 10 cm x 10 cm = 1 litre
1000 cm’ =1 litre
> 1mx1mx1m=1000 litres
1m* = 1000 litres
>

STA FE F AR/
Loy seclional gmed (A

5

Where, V — Volume (3T&d)
v — velocity of water (9Tt T 9T)
A — cross sectional area (3:@5@1 hiE Dl aﬁ"fh_vf)

JH H W G R ST = UEY W ¢ 99T B yarfed 9t

Ixbxh=vxAxt { "V =vAt, V=Ibh}
& [xbxh=vxAXt

Y (Cube)
B % 3 S e e, wer o S s
2t B 1/A solid figure in which length, breadth and
height are equal.

il
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9 W VVVYYV

9 H

q W

aref J3/Lateral surface (L.S.) = 4
AUt g@/Total Surface (T.S.) =6
fRNI/Edge (E) = 12
3id/Vertices V)=28

uref g8 E?IW (Lateral surface area) :
L.S.A =42’

|yt g QIT%E (Total surface area) :
T.S.A = 6a*

AMAAA (Volume) :

V=al

Tererut (diagonal) :

d=a«/§

T o WY 3T JATHTeAT

(Other figures with cubes)

vV () 49 =m

FATS FIE GAR
4 {Cross section ared) ,
I

L
=

a
r==
2
4 I T AT
N (1. IS8 B320inm JICy )
D e
d
o
av/3
R=_
2

2 2
TR= a4 = R=,[a’ + 2
%) z
2
R= 22 R=[3a
2 2

or

A e ST

p X {Cross section areq)
& L'
) " A
a

S0

12033 S lion )

S

av3=r+r+r/3+13
a3=2r+2r3
a3 = 2t(\f3 +1)
r= —a\/g
2(V3+1)
Terameff g1 iR ot & e WX o= AR Mem &Y
HUH ehd &
(Students can understand cube and sphere on the
basis of circle and square)
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In AAOB,
IR Y5 H/by Pythagoras theorem,

aZ

R=,|—+a’
4

§

-

Il
NS e

i

iz

a\/i=r+r“+r\/§+r\/5
a\/i=2r+2r\/5
a2 = 2r(V2x1)

a2

r= ——

2(v2+1)

FU AT W

h .
[LIpper erosy sceliom ae)

i

LIPS R )
oo e P

\/Exr_ h

ah=+2 th— 2 ar

ah++2ar=+/2rh

a(h+\/5r)= J2rh
V2 th

(h+\/§r)

\/Erh
x/Er+h

T T
o]

& g=

h

LT

B 3T (Volume) :
IMIAT (V) = STER S &I x a1
Volume (V) = Area of Base x height

& V=nr’h

B TRys @'ﬂ'ﬂﬁ (Curved surface area) :
C.S.A. = 3R & GRAT x Hag

& C.S.A=2nrh
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B Tl g8 &% (Total Surface Area):

Tl U G = IHYS & + 2x3MHR & ST6d
T.S.A.=C.S.A. +2x Area of Base
T.S.A. =2nrh + 27’

& T.S.A.=2mr (h+r)

B THYS A% 3T THUl U8 SR § 3rguTe
Ratio between curved surface are and total
surface area
CSA. 2nrh
TSA. 2mr(h+1)

e CSA._h
T.S.A. h+r

B Ife urel giT SEwet () 9T S9mg (h) U g ar
ST T AT :

If curved surface area (c) and height (h) are given
the volume of cylinder :

s ¢=2mrh
C
r=——
21th
2
C
r'=-—
41t°h
+ V=mnr’h
2
C
V= xh
n4n2h2
2
4mh
B Ife urdl gEiet &ther (¢) 99t AR (V) T @,
T Frean w1 Heg | T

If curved surface area (c) and Volume (V) are
given, then ratio of radius to height.

¢ =2nrh

1 9&ll T ¥ & T/ Cube on both side,

¢’ =8r’r’h’

+ V=mnr’h

T Tedl T T B Y Square on both side,

V2 = 202

¢ st'rh’ ¢
Ve
¢’ 8nh

V32 r

8mh

(_‘W'/ then, 2
A\ r

r_8av’

e I
h ¢

[ ECICCIRS O] (Hollow Cylinder) 1

/
\

/,f""%\

H gq ht |TAT/ ST (Volume of metal) :
V =nR*h - nr’*h

V=nR*-r)h

V=nR+r)(R-r)h

m e EsRE ug &%l (Lateral/Curved surface
area) :

C.S.A. = 27rh + 2nRh

C.S.A. =271(r + R)h

'H'U{lﬁ‘ UL A% (Total surface area):

T.S.A.= C.S.A. + 2n(R*—1?)

T:S'A. = 2n(r + R)h + 2(R*—1?)
T.S.A.=2n[(R+r)h+ (R +1)(R-1)]

"4

& T.SA.=2n(R+r)[h+R-r]

B W (Thickness):

& t=R-r

B EEd 969 T S (YR)/Mass (Weight) of

hollow cylinder :

KA = ¥ x 3T

Mass = density x Volume of material
M=dxV

T Skt GeTE R Tahrelt et firgt

(Digging a well and soil taken out)
B 3T O IR UgE & WO H el AT/Spread

all around it to form on embankment :

Well side plailorm

nr’h = (R — mrd)h,
nr’h = n(R* - r*)h,
& r*h=(R*-r)h,
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B Spread in cuboid ( TFTH & &Y | BT IAT)

AT H MITT = T BT ST
(Volume of cylinder) = (volume of cuboid)
& nr’h =1,b.h,
Fill another well (T& & T W W)

B U TGTATRR TR § WX AT

amwz%ﬁraawwﬁq&gaﬁ'{w\

(Increasing and decreasing water level of a

cylindrical tank) )
® 1000 cm® =1 litre
©® 1 m’=1000 litres

B x e U S W e W H gy

Increase in water level by adding x liters of water

x it
e e ll lizight inemsises
H 1J due to filled water
InjlmIJ E
Ticight |

& x litres = wr’h

B x e Ot e WS W OH T

(Decrease in water level after removing x liters of

water) :
iy =i - -"
Initial [ """"" i '}

hizishil l R =

height deereases
due to How water

& x litres = wir’h

ey e 1 Tk Tee de= § garaT S
(If ‘a marble of r; radius dropped in to the
cylinder) :

Disight T
h] due to a marble
= Ddopped toie the oy linder

Initial | E¥
heagla. | E

4
& —ar’=nr’h

B I r, BT & n AREEH 9@ ¥ gAIT WU (If n
marbles of r; radius each dropped in to the
cylinder) :

Lomondles

height incrcyacs
L due Lo 1 areckadex
I drapypaed fimn the oplindor

Luitiaal |
haight”

4
& n ><§1rr13 =ar’h
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B IR 1y, 1, 3R r, BT % 3 UEew a@= | gEC | M T (Sphere)

Sl

(If 3 marbles radii of ry, r, & r; dropped in to the

cylinder) :

Tilial [ £
height |

4
& 3 n(r13 +r+ r33) =nr’h

. 1 heighl increuses due o .
hJ matbles of radins 1. £ & 1. T, T 8l .
respectively diopped

i i evlinder

WWW

(f_ TERSS SN T

ad
(Cirele)

e | ]

B O & 3{eT 9 (Cylinder inside a Cylinder) :

e
I 1Y | ¢ o e lon e

l

i

(2R)* = h* + (2r)’
R’ =h’+4r°
4R = 41’ =1’

(R’-rz) 1

[ AU hle @W (Cross section area) ] e T 4

B ST & 3igT S'I'@" (Cone inside a Cylinder) :

[ ]
4 ;
P |
L
ey b
e Y - i N
H“‘-UJ | RELIATH | B { G ALY -
T S
. : abc
ERE R T Al 35 = i
{Axiz of cylindery  (Axis of cone)
I 0x2r
B S (Cylinder) 4x—x2rxh
e - ez
& R= —
. 2h
: SR R A T :
i = S ST T
Cross section arem |(Rewtungle) AR Ifie T AT
e (Folding a Rectangular sheet)
Sy i
. | i :
B YiE (Cone) IS o 9T WISAT (Folding along length)
e T
. — _
; I HAT=T FAE BTHRTT / ] b C:«:' L0 Toleling) h=b
(CT0Es yeelion urcﬁ! —
{ =27r
2r Y
F =
LRIECIAELE 2n
tsosecles (gmgls “ h=b
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B =igTE & WY WA (Folding along breadth) :

b _WeA
{0 folding)
! h
2nr=b
= p= P
2n
& h=1I
JTEATRR FiE Tl gaET
(Rotating the rectangle sheet)

B TiieE & URa: g W St 3MRT (The shape

formed by rotating the rectangle to the width) :

o
THH II
" (O rotating ) h
— (==
& r= Y

B T o URA: YU W St 3TTRfa (The shape

formed by rotating the rectangle to the length) :

—t —4h

HAE 9L 4
—— .
£ (O ralsing)

& r:b

T h=¢

[ AT | ITRTAT Bl hreT }

(Cutting shapes with a cylinder)

[ - colk) 3173»" <hleAT (Cutting a cone from a
cylinder) :
’,.ﬂ"'T"'-u,\

”-'-?—'-‘_\
e

» mr'h

{ wirlume)

—wrh = mrh
2l Gl

B TWul S QA% (Total surface area/T.S.A.) :

& £ =+h*+r’
& T.S.A.=2nrh+nr’ + nr ¢
w90 & G0 UT &A%hd § e g

(More than the total surface area of the cylinder)

B S 9 ?ﬁ 31?&" M 1T (Cutting two hemi

shphere from a cylinder) :

h
4
L O
Y
€ h>2r
7SI 9 W’f PAS] 8% (Total surface area

2

r><2

of remaining part) = 2nrh +

& 2nrh + 4nr?
w I % T g% &akd ¥ aifire g

(More than the total surface area of the cylinder)

TR W here,
v B (radius)
o FAE (heighl)
£ f® weg (slanl Deighin

> ng?:mﬁw T 9/ by Pythagoras theorem,
P2=h2 42

& L=+h'+r’

» 3MAd/Volume (V)

1 o
HEIdd = gx SR &l A x c’ntHSr

Volume = %X area of base x height

1
V = —nr’h
3

&
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> dhys &THET/Curved surface area (C.S.A) [ 2 g it w }
THYE SAHA = %x YR &1 IR x fordfas e

(Cone formed by a sector)

>
1
CS.A. = EX perimeter of base x slant height . -
ArEd WL
& CSA.=7rf & g (Oofolding) | !

> WWUl Y§ §%eT/ Total surface area (T.S.A.)

Tl U G = TRYT SAhA + THR H &Thd X

T.S.A.=C.S.A. + area of base =T (A

TSA =nrl +m’ oG F T = TF % NER F IR

& T.S.A.=7r({+7r) Length of arc = Circumference of base of cone
B 3rg I o (Semi vertex angle) : 320 X 27R = 2mr

& r= lxR
TE Whete. 360 '
s @re &t s = vig # fds s

o — 9T I Radius of sector = Slant height of cone

(i w Tl anplc)

& R=/¢

r
& sino=— - i ;
£ bl tR 5 Iy
r {Om folding
F tana= — T (Arc) L
h
a9 H TR = W b TER H IR
B s @ug (Sector) Length of arc = Circumference of base of cone
1
80 x 2nR =2mr
0
R R & r= 1 x R
2

frsa @ve &t e = vig At fds s

Radius of sector = Slant height of cone

Ny //' & R=¢

T ¢ Arch >

& oY hi TS (Length of arc)

= i x2ntR
360

& 359 TUE &1 URATT (Perimeter of sector)

a9 % TS = I F SMER & IRy

0
- % x2nR+2R Length of arc = Circumference of base of cone
120
& T3 WUg W ATRA (Area of sector) o X 2nR = 2mr
= i X nRz & r= 1 X R
360 3
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frsa @ve &t fe = vy &t fds s9r
Radius of sector = Slant height of cone

>
>
TR = ¥ ok MR H qRY
T hE ¥ > dhUS ATHA T 3T7uTd/Ratio of curved surface
Length of arc = Circumference of base of cone
area (C.S.A)) :
1
23 x 2nR = 2mr CSA, _ Tl
3 CSA, ml,
F r=—xR o CSA, r¢,
. . C.S.A §4
frsa @ve &t fe = vy &t fds s9r W\
2 2 2
Radius of sector = Slant height of cone ,A e GSA _ nt, = iz = h_; = 5_21
& R=/ CSA, ¢, r, h; £
> > IAA okl AJUT/Ratio of volume (V) :
: B 3 &= ﬁl}jhl
V, 7h,
RPN L
N (Onfolding) V, r;h,
, e Vi_omh _n W6
AT F AR =T 5 AER & IR V, rth, r, hl 0@
Length of arc = Circumference of base of cone ]
90 x 2nR =2nr
60
F r= l X R
4
frsa @ve &t fe = vy &t fds s9r
Radius of sector = Slant height of cone
[ 37 ST 1T (Cutting of cone) -
|
I, h, A
lll‘ \(1 \
[/SAN
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> TIITE Rt T (Ratio of length) : >
& riirir3irg= hl hz h3 h4— E] E2 £3 E4
> TERYS QR ST TJUTA/Ratio of curved surface

area (C.S.A.) :
&= CSA;:CSA,:CSA;:CSA,=

2 02 o2 o2 202 202 2 02 02 L2
hy:h;:h;:hy=r :r,:ry:xr, =0, :05:05:0,

3 4

> ATIAA Rl AJUTd/Ratio of volume (V) :
F Vi:V,:V;3:V, =

3,3 .3 .3 13 . k3 o3 n3_ 3.3 .03 .93
r;:r; ixr;ir;=h;:hy thy:hy=07:0,:0,:0,

1

| |
B \ !
1 - (I
2]
3
; |
l 3 H} 2y
4 4
s Ratio of C.S.A. =17:27—17:37-2%:4% -
4 % Ratio of C.S.A.=1:3:5:7
> WIS T SR (Ratio of le“gth) : B 3TEAT % RAG/For Volume (V) :
& ry:ry:rz: l'4-h1 h3 h4

—21 [2 [3 [421 2:3:4
> SRS SIhE ohl, 3TJUT/Ratio of curved surface

area (C.S.A.):
@ CSA;:CSA;:CSA;:CSA,=17:22:3": 4
> 3 <kl 3TJuTd/Ratio of volume (V) :
T V,:V,: ViV, =17:2%:3: 43 ¥

. Ratio of Volume = (1)’ : (2)° -
B TRYS ATHA ok TTU/For curved surface area @ Ratio of Volume = 1 : 7

(C.S.A): >
AN
|
I -_\
\ 3

3
g 4
L !
%" Ratio of C.S.A.=1:3 4

14

(L}

14

J
|

" Ratio of C.S.A.=1%:22-1?
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@ﬂ'- (- 19

{LFTW.-' Perpendicular (L)

{4y- 3’ ST Rase (A
T r=A
Ratio of Volume = 1°: 2° —1°: 3° 27 : 4° -3’ &= h=P
Ratio of Volume =1: (8-1) : (27 - 8) : (64 -27) = =K
& . =17 .
Ratio of Volume=1:7:19:37 B OUET A & UR ¥ URE: WWW
B Oy 9k weft ari AT emEE 1: 1 1 WA || SRl
ERCACRCIERIRGT) 3TaTd TRT— The shape formed by rotating right angle triangle

to.the base:
If Ratio of volume of all partsis 1 : 1 : 1 then N —

ratio of heights will be :

B TH&U S & wu % ufa: g WU
The shape formed by rotating the right angle

triangle to the hypotenuse:
X

t+
i

F Hy mrcmse (K

ly—4%-3

BN
Peipendicular d|

1 L A L}
.'.h1:h2:h3:h4—1:(23—1):(33—23}[43—33) 7
& ll=A

AT T Y FuTT “ hL=L
N InAXYZ, A% &% 9

U

(Rotating the right angle triangle)

1 1
B TR A Tl & ok URe: TUH I W STHfe- 2 XLxA=xKxr

The shape formed by rotating the right angle . LxA
r=

triangle to the perpendicular :
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AXYO ~AXYZ
XY _XO0_O0Yy
XZ XY YZ
dd/then, I
XY _ X0
XZ XY S RY
A _XO
K A —]

o=t (Frustum) ]

A? 1
XO =
K —

A? E

& hy=—
> Torder S=mg/Slant height (£)

¥l B Similarly, TEYRIRG SHT T/ by Pythagoras theorem,

AXZO ~AXYZ
£2= h2+(R_r)2

Yz_oz_oy . =
XZ YZ XY £= JhTER-1)
» 3T Ad4/Volume (V)
dd/then, 1
& V=_—aR’+r’+Rr)h
Yz oz A% 3 n(R" +r” +Rr)
XZ YZ »>{ dehUs AFHA/Curved surface area (C.S.A.)
L 0Z & C.S.A= TC(R + l’) £
K- L > Ul gy Qe Total surface area (T.S.A.)
, T.SA=nR+1)l +mu’+nR?
oz =X T TSA=nR+r)L +nR>+r)
K
) T (Sphere
P
& h2 =_
K

> Tl Iigh T SEE (Volume of both cone) :
l71:r2h1 +175r2h2
3 3

1, >  3TEE/Volume (V)
= 3 ™ [hy + hy]

eV =i nr
1 LxA* A* I 3
=—-7 X —t— > dhys &IT%eT/Curved surface area (CS.A)
3 K KoK & C.S.A =4’
1 I2xA? y AZ 412 > '{Tl’{‘l'f I8 m/Total surface area (T.S.A.)
3T K & T.S.A = 4nr’
= %n% x I% TG (Hemisphere) ]

& Eﬁ'—'ﬁ S'I@ <Rl 3TAAA (Volume of both cone)

L’ xA’
K
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» 3MAd/Volume (V)
T V= Enr3
3

> dhys &T%ET/Curved surface area (C.S.A)
& C.S.A=2m
> '{Tl’{‘l'f 'L W/Total surface area (T.S.A.)
T.S.A=2n’ + r’
& T.S.A=3nr’

[ R Tt (Hollow Sphere)

—

» 3 IdA/Volume (V)

4
F V= gn(R3 -r’)

[aﬁzﬁrr ( Meet @iet ) (Hemispherical Shell) ]

» 3MAd/Volume (V)

« V= %n(Rs—rs)

> '{TFTTf g W/Total surface area (T.S.A.)
T.S.A. =27 (R + 1)/ + 27R*
& T.S.A.=2m(RI+rl+R%
» 3 IdA/Volume (V)

F V= %n(R2 +r? +Rr)h

3TTeRfel ok ST IMThI T TerHAT ATAAT

(Maximum Volume of figure inside figure)

B i o IS I T AR A& (Maximum

Volume of a Cylinder inscribed in a cone) :

A A
o F + a
}I ihy II N
¥y B I Y spac I
I h
Mgt
W E L ¥
b L i E

A ABC ~ A ADE
THETA /by similarity

r _H-h
[ A& (Damru) ] R H
r_,_h
R H
h_, r
H R
* h= 1-— H
4
T V= 27 ©R°H
4 1
T V= =% —ar’H
9 3
> ferdier S:=mg/Slant height (/) T Vo= 3><Volume of cone
& [= .[h? —r) .
1= h*+(R-r) B oTen ¥ s Ao W oifuman  emEed
> RS &hel/Curved surface area (C.S.A.) (Maximum volume of cylinder inscribed in a
F CSA.=2n(R+r1) sphere) :
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A BT FTR St
{C10ss section areai
A
By i)
2T

A ABC H/In A ABC
TEANTRE SHT @/by Pythagoras theorem
(2R)* = (21 +h’

AR*=4r" + 1’
4r* =4R* -1’
2 2
& r2=4R—_h
4
4 3
& Vmax=_nR
33
& Vmax=ix iﬂRs
J3 3
&

V max = x volume of sphere

1
V3
Jigh o 3T el T AR ATIAT (Maximum

volume of sphere inscribed a cone) :

A ABC ~ A ADO
THEYAT H/by similarity
x h-x
r /
x ¢ =hr -rx
x{¢ +xr=hr
x(£ +h)=hr
_ hr
U+

[ad

3YAT/or

ATAS HE FTEA
{Cross section area)

* 3d:gd FI BSAT (In radius) = %
A
x=2
S
lerxh
x=-2_
(+0+2r)
2
& y= Or
{+r

4
& Vmax = gﬂXs

3

& Vmax=ixn hr

3 {+r
B Y% R A ’E T T AUARAW A

(Maximum volume of hemisphere inscribed a

cone) :

~,~ﬁga$r&§am=%xawr{xﬁrg

1
Area of triangle = 3 x base x height

1 1
= —xhxr:zxxxé

e g Dr
L
& szm:z”XS
3
3
(v=ad an:zx E
3 14

B i & 3 fueRdd SEa= &1 U9 (Maximum
volume of cube inscribed a cone):

—_—
LT Se 90T AL |
1
4

i .
b e Lo

i
A ;|~.,"2
el y

Maths Capsule

148



oot (di
BC - (diagonal)

LCE D ﬁ'TE: For understanding:

A ABC ~ A ADE
TEETar 9/ by similarity

a

ﬁ h-a
r
i_h—a
Jar o h

ah= \/Erh— x/Ear
ah + \/Ear: x/Erh
a(th+ \/Er)= J2th

- PZON
Triangle (Lid}
; TR
Quadrilateral tiidy
Pentagon Q
e
{lidy
LIS
Hexagon

\/Erh
\/Er+h

— a3
& \Imax_a

@a:

- _ V2rh ’
Vinax = \/Er +h
firew 2R frrfirs (Prism & Pyramid)
| T (Prism) ]

B R sge (Fie, =qds, Gev9, ¥e9S) &l STER
AR IHH S T ST Flch AL TE
FTh ITeh TN o FOTHE. TGS FI eFhd @ faa
ST 599 51 31 OIS sheetr 2
If any polygon (triangle, quadrilateral, pentagon,
hexagon) is taken as its base and rectangular faces
are vertically placed on its sides and the lid of the
polygon congruent to its base is placed, then the
solid formed from it is called a prism.

Or

B OH % o9 @ 8 Ee & wos S 3R
FafmEe & § 3R 39 Fas (Fg) W ¥ 29§
g & STUR F ®Y H T 9gS a1 81 I FEAfeR
T SR & A=ed Sl 2
A prism is a solid that has two faces that are parallel
and congruent and their faces (Polygon) join by

vertex to vertex. A prism has a polygon as its base
and vertical side perpendicular to the base.

Theieh (face) :
¥ T o o § <1 W A € 98 e Feer g

The surface of any shape is called a face.

TS eTeh (Lateral surface/face) :

> YR P el W S SIS Berh @Y H S @
3% T4 wosh Fed &
The rectangular faces placed on the sides of the base
are called lateral surface.

e el T (No. of lateral surface) = 3TER &
ST S @A (No. of sides of base)

FA HAD H G = THEAR B GG + 2
No. of total surface = No. of lateral surface + 2
T (formT) (Edge) :
> Wl WA g frerd @ 39 R ed E
The place where two surfaces meet is called an edge.
foRIRl/@I o T = Sl &l S x 3
No. of edges = No. of sides x 3

‘Jﬁ'ﬁf(Vertex):
> Wl W A g e € 39 o wed &)

The place where three surfaces meet is called a
vertex.

fisf # de = qened @ HE x 2
No. of Vertex = No. of sides x 2
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4 | > SMUR/Dd <kl W/Base/ceiling area (A)

Y <
ATHfaAT Tk T a .

L (All figures all together) ) T A=—3
4
a:ng;[%[ uref W w7 | v || > e g W/Lateral surface area (L.S.A.)
(Figure) Thelch Thelch edge | Verte % L.S.A.=3ah
Lateral Total X > F’U{\U'f U8 &/ Total surface area (T.S.A.)
surface | Surface 3
Brager 3 5 9 | 6 7 TSA=3ah+2x el
(Triangle) > 3TEa/Volume (V)
e 4 5 12 8
(Quadrilateral) & V= ﬁ a’h
eI 5 7 15 | 10
(Pentagon)
LCAE] 6 8 18 12 [ TR =T (Square Prism) ]

(Hexagon)

TS 7 9 21 | 14 ﬁ
(Heptagon)

CERS] 8 10 24 16 h

(Octagon)

s 9 11 27 18 @

(Nonagon) a

SHYS 10 12 30 20 > S/ Sd <l @?W/Base/ceiling area (A)
(Decagon) & A=al

— m pe— Ty g8 &IT%et/Lateral surface area (L.S.A))
3

. % L.S.A.=4ah
(General formula fAl F’F'{U'f YS QA%et/Total surface area (T.S.A.)
T4 I N &R = STER A ARATT x SR @ T.S.A.=4ah +2a’
Lateral surface area= Perimeter of base x Height 3T=a+/Volume (V)
L.S.A. = Perimeter of Base x h & V=a’h

gl g ke = WH gR 80 + 2 x STMER &

&0 WU fUSH (Pentagonal Prism) ]

T.S.A. =L.S.A. +2X Area of Base

SIS ST STRIAH = TR &7 &0 x ST
Volume = Area of base x height

2
vo M T ,JW h
4 4

2 'qﬁ"{u'f 9T (Some Important Prism) T
HHATg ﬁw = >  SMUR/B T AT%eT/Base/ceiling area (A)
(Equilateral triangular prism) T A=V3a

> ured g8 W/Lateral surface area (L.S.A.)
%" L.S.A.=5ah
" > '!Tﬂ{'l'f L) &el/Total surface area (T.S.A.)

h & T.S.A.=4ah+2+3 2
» 3 IdA/Volume (V)

& V=+/32’h
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[ AT f¥sa (Hexagonal Prism) ] (

msr—‘r ED ﬁ;ﬂl (For understanding)

>  SMU/Dd ohl W/Base/ceiling area (A)
F A= 3\/3 a*
2
> e g8 @W/Lateral surface area (L.S.A.)
% L.S.A.=6ah
> 'Fl'ﬂ{'l'f Ug W/Total surface area (T.S.A.)
3 2
T.S.A.=6ah + a” x2
@ T.S.A.=6ah+3+/3 a’
» 3 IdA/Volume (V)
F V= 3\/3 a’h
2
( Rrrfire (Pyramid) ]
B R age (A, aqdsip doae, §es enfe) &

YR TR, 3T G IX BRI Hefsh 39 TR
Tl Fl S A wo e i T fag W e
59 FhR ST TSI @b, e whed €

If any polygon (triangle, quadrilateral Pentagon,
hexagon etc.) is made its base and triangular faces
are erected on its sides in such a way that the
vertices of all the faces meet at one point, then the
shape (figure) thus formed is called a pyramid.

Ex.: RS (Triangular Pyramid):
g Y

TR fiRTfre (Square Pyramid):

Closed figure Open Figure

(&g 3Mepfer) (ett smmeRfer)

&Y
—>

4
—r

?'g fsif i et HE = eMeR # oqenel A wen g v
Total no. of vertices = No. of sides in base + main vertices

> THAGAS & &I = YR § qSst @ S
No. of lateral surfaces = No. of sides in base

> Tl d Hel HEAT = SMER | 9Ssi A @& + 1
Total No. of surface = No. of sides in base + 1

> fods (foeefh) @71 3 dem = seR & et i dem

No. of slant edges = No. of sides in Base.

> T H FA G = TER T 6T H F&A x 2
Total No. of edges = No. of sides in base x 2

TiTfirg it Weegul STegTaett

(Important terms of Pyramid)

& OA=OB=OC=Slantedge(ﬁf€i'éE'éﬁ'{')
@ OP = OR = 0Q = Slant height ( g 3omg )
& DO = Height ( T &ad S48 )

AW

2
& =+ a
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>
& £2=h2+r2

A

& £2=h2+R2

» Main Vertex (&I vfte ) Apex

height

Slant height
Slant edge

=l

“ Slant height
‘ height

& o =h?+R2

= 74 ye &ama

ok
" & V=lx£xaz><h
3 4

e Trafia e o forg wmr= 9

(General formula for a regular pyramid)

:lxaﬂquﬁmxﬁﬁmﬁﬁ

Lateral surface area (L.S.A.)
-1 x Perimeter of base x Slant height

T Tl yT &A%A = THYS &, + STHR & &,

T.S.A. =L.S.A + Area of Base

1 v ¢
R I E :E X YN ] FTh x HHlg

\Y% — xArea of Base x height

3
FP Weaqul TUIHE
(Some Important Pyramid)
wweg Grser fimtfire

[ (Equilateral triangular Pyramid)

}

%" L.S.A= %X 3ax¥

V3

& T.S.A= L.S.A.+T a

=+t & r=i
23
a 2
& f= |ht+ ——
23
e=vh’+R> & R=--%-
NE)
a 2
& e= |1+ —
NEY
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[ MR fFURTfrE (Square Pyramid) ]

L.S.A= 1, dax/f
2
T.S.A =L.S.A.+a’

=la2><h

2
e= |+ =
\ 2

[ AT TUTHS (Rectangular Pyramid) ]

> Eﬁ ﬁﬂ'@ mﬁ @?ﬁ' %‘I (There are two slant
height)
> UgeH Tt S7=E (First slant height)

Zadt feat S mE (Second slant height)

1 1

T LSA=2 —x{xf, +2 —xbxl,
2 2

“ T.S.A=LS.A.+ £xb

& V=§><£><b><h

[ Yeryst fXTfire (Pentagonal Pyramid) ]

& MU T ATHA (Area of base) = NEYS

L.S.A=5 %a xf

& L.S.A= é xal
2
& T.S.A=L.S.A.++/3 a?

& V=%X\/§ath

[ yeyus fUafire (Hexagonal Pyramid) ]
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V3,
—a
4

-+ 3R T &he (Area of base) = 6x

ST <kl @'ﬂ":h?[ (Area of base) = # a’

L.S.A= %X 6a x /¢

L.S.A=3a/¢

33 ,

TSA—LSA+—

13\/52

V=—x—
3

RERS

& V= a’h

fer&t S=m2 /Slant height (¢)

\/5 2

& £=,h+ Ta

feregt I /Slant Edge (E)

& E=+h’+a’

[ |Hedwheleh (Tetrahedron) ]

IR HHATG BT & |

There are four equilateral faces.

off fFR o # auer afofq fReft SR awE #
T |

All edge are equal in length i.e. slant edge is same as

side of base.

V3
—a
2

@ ferdfer Hemg/Slant height (() =

* L.S.A = Area of 3 equilateral triangle

NG

LSA=—2a’x3
4

T.S.A = Area of 4 equilateral triangle

3

TSA = —a’x4
4

V3 a?

T.S.A. =

2

eg (Height) = [a* - %

V3

50

V=

1
3
"\ J_

[ TUIHe k1 fooh (Frustum of Pyramid)

~—

b/2
h
l
a-b
2
& ¢ = |h+ ﬂ
2

% L.S.A= %(Pl +Py)x ¢

1
& V=§(A1+A2+ JAA, )h
GI%T/Where,
P,, P, — YR &l qRE™

(Perimeter of Base)
Ay, A, —> TR T &Fhe

(Area of Base)
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st
(Algebra)

B S (Expression):—
“t % F I T S Fed ©

"Relation between variables called expression”

WX ¥ | 2 = (Fxprossion)
Wk B2 aroVimable)

I::‘r‘r T T (Thependenl vimiable)
V2 AT 1 (Independent variable)

= W AM x, y, 3 z T el o @ @l
The value of w depends on x, y and z.

dguq (Polynomial):—

TEYR T UE =i @ fgH uh @ = e @ aun 39
T FH I FAHS qUTh BT =T’

"Polynomial is an expression in which only:one
variable and the degree of that variable must be a
positive and the degree of the variableymust be a
positive integers."

2 +y?+ 22

e 7o =isih TguR T 8, FEifh TH ¥ S WK 2
(The given expression 4§ not\a polynomial because
there is more than‘variable):

X’ +XL3

fem T =isi Sgue T 8, Fifh UF W F HOTES
o1 21 (The given expression isnota  polynomial

because one of the variables has a negative degree)

x++/x

e o =iorh Sgus e 7, Hifh =W i A 2

(The given expression is not a polynomial
because the power is not an integer)

X+x+1

feam T =it SgUR 8, R TH & W § a9 g

PEICED ‘{UTFEE B =T (The given expression is a

polynomial because there is only one variable and

the degree is a positive integer)

dguq ®I It (Degree of polynomial):—

T ! SAHTH A B GgIE H HE Fed 21 (The

highest degree of the variable is called the degree of
the polynomial).

>

ecip) dguq (Linear polynomial)

UH 9gue fEat 9 W &1 (A polynomial with
degree is one)

Ex. x+1,3x+2

fgema olguq (Quadratic Polynomial)

g wgue g s @
degree is two)

Ex. x> +x+ 1, X +3
rama ogudcq (Cubic polynomial)

Tg 9g9e S = d9 & e ague wEem 2
(A polynomial with degree is three)

Ex. x’ +x2+1, X +8

(A polynomial with

TEaqUt Sieteh,/

(Important expression/formula)

viv viv viv viVv vV v ¢ )

(a+b)*=a’+b’+2ab
(a—b)’=a>+b’—2ab
a’—b’=(a—b)(a+b)
(a+b)*=(a—b)*+4ab
(a—b)’=(a+b)’—4ab
(a+b)*+(a—b)’=2(a"+b%
(a+b)’—(a—b)* =4ab
(ax + by)’ + (ax — by)’ = (2’ + b’) (x* + y?)
(ax + by)’ — (ax — by)* = 4abxy
(a+b+c)’=a’+b>+c>+2ab+ 2bc + 2ca
(a+b)’=a’+b’+3ab(a+b)

=a’+b’ + 3a’b + 3ab’
(a—bY=a’-b’—3ab(a—b)

=a’—b’—3a’b + 3ab’
a’+b’=(a+b)(a’+b>—ab)

=(a+b)’—3ab(a+b)
a’—b’=(a—b) (a’+ b’ + ab)

=(a—b)’ +3ab(a—b)

n-1_0

X"y +x"7y!

y +Xn73 2

A S

X"—y'=(x-y) +xy™2 4 x Oy
......................... Xy X'y
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> a +b+c’—3abe

@ c)% @ b (b ¢ (c a)

(a b ¢) (a® b ¢*) (ab bc ca)

(@ b ¢)(a b c) 3@b bc ca)

@ b c)% 3@ b ) (@ b o

o4 b+ - 3abe
=+ b+ [a" + b+ = (ab + be + ca)]

— [y +h+e=10
(hizm,
' —b +e" = Jabe
—a—b+oa’ + b+ o — (ab + be + ca)l

[ —

1
i

a -+ —Tabe-0

[’ + 1 + ¢ = 3abe]

L e y=h=y¢

I UTd W SR G
(Formula based on higher power)

A

B /It x—;=k

/1t x+%=k
ddl/then,
4L ok o2
X
X+ = 1 -3k
X
s, 1 (2 2
X +X—4_(k -2) -2
1
x° +—=(k*-2)(k*-3)-k
L-(e-2) -
6 , Al (13 2
X +F_(k —3k) -2
or

= (k> =2)’ -3k’ -2)

{(kvz— 2)’ -2}k’ -3k) -k
1

2 b abe
b cifa 1B 1 & (ab 1 be e qd/then,
then _': l > X2 +L2:k2 +2
@ B 1g dabe-0 0 );
:l“+|_l“+l.:l=3}.ibl:‘ > X _;:ks +3k
> a+b +c’ —3abc=(atb4c)[(atb+c) -3 (ab > x4—L:(k2+2)2—2
+ bc + ca)] x*
"Elﬁ/lfa+b+c=0 > XS_Lsz(k2+2)(k3+3k)_k
@@/then, a’ + b’ +¢® —3abc =0 X
ora’ +b’ + ¢’ = 3abe > x°+l6=(k3+3k)2+2
— X
Foat+hi+et ah he e or
1 ; . ; = (k2+2) -3(K*+2
:El:(u by 1{b ¢} 1{c u}] ( ) =3 )
» AEHIa-b-c > X7_XL7: {6 +2)? -2} +3k) +k
e o | b 1" —ab—boc—ca— 0 B afIf x+l=\/§
ora B 1 & —ab bc ca X
ddl/then,
M o, b o AR S K A e T A B | | T B
Ma. b.coane m &P with commaon dillerzsnce d X
1
. . . [ ] ——=
a1bhr g ab bo ooa afI x X \/E
][ .. -| dd/then,
=—|d* 1d7 1 {2} | =3
) @) P S R N
X
Maths Capsule 156 YCT



Ex.:

a1 x-— =443 m
dd/then,

x3+%:0 g
or x*+1=0

or x*+x°=0
Tfe gat St ATl hT 3T 6 KT &1 AT Tat ol AT
I B

If the difference of power of the terms is 6 then |

the sum of the term will be zero.

?Tﬁ;’/lfx2+%=l

dd/then,

xb=-1

or X°+1=0

or xX*+x°=0

Tfe S TS A T | 6 T A= g1 A AT Uy
T AN [T BN

If the difference of power of the terms is 6 then
the difference of the term will be zero.

afg/If x° +i2= -1
X

dd/then
. 12 6 _ 94 100 _ s
SXT+x7=0 X +x =0 > x0=1
6_1_
TR/ x+4 = +42 or x'—1=0
X orx —x,=0
@/ then, w afe  UEh # Tl § 6 T 3= g1 @ g uer
a1 ER
x’ -i—l =0 \ ,‘Sﬁ .
x2 If the difference of power of the terms is 6 then
or x*+1=0 4 the difference of the term will be zero.
{ |
or x*+x"=0 b2
gfe 31 TS & °TEl W 4 T =W § of aEt uar| > ax+;—k a’x’ = k* 2ab
T INT I A b v
If the difference of power of the terms is'4 then > ax—;— koax X2 ko 2ab
the sum of the term will be zero. b 5
2% =0 4120 > ax+;:kthenax—;:i k® —4ab
1 b b 2
Afe/If x+—=1 > ax-—=k ax — k*  4ab
X X X
3
i/ then, > ax+£— k a'x’ = k' 3kab
x*=-1 X X
3
or X’ +1=0 > ax—E—k a’x’ b kK’ 3kab
or x> +x’=1 X X’
Tt ¥ 3 T 3R & o S .
qﬁaiqﬁ i 8 = [ =Iehtd Rl (Cyclic order) ]
T INT I BN

If the difference of power of the terms is 3 then
the sum of the term will be zero.

Elﬁ;’/lfx+%:—l

ddl/then,

x =1

or x’—1=0

or x’—x"=0

gfe S USr St TGl H 3 T AT g1 A A uSr
T 3R I

If the difference of power of the terms is 3 then
the difference of the term will be zero.

S % T a, b AU ¢ THE HT F a9 £ AR I a
%W‘Hb,b%@ﬂ‘ﬂcﬁ(c%@ﬂ“a?@ﬁ
W ek eRafdd ®1 sd T (Fn) 9 weffa s
21

The variables a, b and ¢ in a expression are in cyclic
order if the expression remains unchanged by
substituting b in place of a, ¢ in place of b and a in

place of c. This is represented by 2 (sigma).

@
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>

a(b—c)+b(c—a)+c(a—Db)

2a(b—c)=a(b—c)+b(c—a)+c(a-b)

ab(a—Db) + be(b—c) + ca(c —a)
=—a-b)(b—c)(c—a)
(a+b+c)(ab+bc +ca)—abc
=(atb)(b+c)(cta)
(a+b+c)(ab+bc+ca)

=a’b + b%a + b’c + be? + a’c + a’c + 3abe
(a+b+c)(ab +be + ca) — 3abe
=a’(b+c)+b’(c+ta)+c’(ath)

T a+li=1 & b+%=1

b

ddl/then,

c+l:1

a

TRIF a+L=1 & b4i=1
b ¢

ddl/then,

abc = -1

afe/If a+%:—1 & b+%:—l

ddl/then,

C+l=—1

a

TR a+L=—-1 & b4L=2y
b C

ddl/then,

abc=+1

afe/If a+l=b+l:c+l
b c a

ddl/then,

a*b*c? =1

afe/1f a+l:b+l:c+l
b c a

ddl/then,
abc==1

afe/If x+l:a,y+l:b,z+l=c
y z X
ddl/then,
1
+——=abc—(a+b+
Xyz+ o = abe (a c)

afe/1f x—l=a,y—l=b,z—l=c
y z X

ddl/then,

1 _
xyz—x—yz—abc+(a+b+c)

TR AT
(Componendo & dividendo)

m oy 2=
/ b d

fa/then 2 :; b_c -(: d (componendo)
f41/and a;b - ";d (dividendo)
3d:/hence,
> a_c¢
aﬁ/lfb q
ddl/then,
atb, c+d o a-b _c-d
a-b .c-d a+b c+
b ¢
> a+ _c
aﬁ/lfa_b ]
dsl/then,
a_c+d
b. c-
> 2=c+d
I S =g
ddl/then,
atb _c¢
a-b d
m  fafye feafa (Special case)-
> FfyIf x = 2ab
a+b
ddl/then,
x+2a_’_x+2b=
x-2a x-2b
> Ayl —— L AYa? +BYa+C
oy
ddl/then,
—_— . = 1 . =_1
A=0; B=7 a+l
> TR —— = A2’ +BYa+C
Ya? +3a +1
ddl/then,
—0:B=_L. c=_1
A=0B=01 C
o Yxly  NxeJy o (x+y)
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AJUTT—HATIUTT (Ratio - Proportion)

[ T W st fafir (Putting value method) ]

>

>

Ex.:

Ex.:

a+cC _a—-¢c Avac _ \/32+C2

a C
b d b+d b-d Jbd Jp2iq2
323232a+c+e:a+c—e:\3/ace:\/a2+c2+62
b d f b+d+f b+d—f IYbdf fp2 442 4f2
Tfe/If x+y=0
ddl/then,
x+y=0
x:—y}
or
y=-X
-D+HD=0
(+2)+(=2)=0
0+0=0

X 9T y & WA I, HUMHE qT g_eHE &
A B
The values of x and y can be zero, negative and
positive.

afe/If
x> +y* =0
U U
0 0

ddl/then,

x*=0 & y*=0

X AT y? S ST - et I 2

The values of x* and y2 will be zero separately.

(x—a)’+(y—b)’=0
(x-a)’=0 & (y—-b)’=0

x-a)=0 & y-b=0
x=a & y=b

afe/1f x2+y2+22:0
ddl/then,

xX*=0,y"=0,22=0

x=0, y=0&2z=0
xz,yzﬁmzzﬁw—wwﬁﬁl

The values of X%, y2 and z* will be zero separately.
(x—a)’ +(y-b)> +(z-¢)*=0
(x—=a)’=0(y=-b’=0(z-¢c)*=0

x—a=0, (y-b)=0 & (z—¢c)=0

x=0, y=b & z=c

B IR x+y=5dqd4(x+y)H T -

If x + y=>5 then the value of 4(x + y) will be-
Xx+ty=5

gHl. & §&F/number of equations = 1

=R & §=&A/number of variables = 2

3d:/hence,

x 3R y & Fe-3rem FEd g9 T e ged
T x 3R y % TG &Y F A BN T4 H T ¢ |
Certain values of x and y cannot be determined

separately but the combined value of x and y can be
used.

ddl/then,
4x +y)
4 x5=20

T/but,
X+ty=5

Sol.

gfe/if |x [0 |1 |23 |4

d9/then |y |5 (4 |3 |2 |1 |0 |6 |7

'.'x+y:5ﬁx:0?‘la yZSE}"ITI
SLAxty)
4(0+5)=20

e wdfrertor 8, Saa =) ffyea 2, 9w &y
FD oft T S Hehe B
The number of equations in the question will be
fixed, the number of variable will be fixed and
the rest can be considered as anything.
Ex.x+y=5

Y. 1 G&F/number of equations = 1

=R & §=&A/number of variables = 2

3d:/hence,

T R H HD A 9 Gobd £

One variable can be considered anything (-1, -2, 0,

Ex. x+y+z=15

gHl. & §&F/number of equations = 1
=R & §=&A/number of variables = 3
3d:/hence,

3 W F o off 77 g

Two variables can be considered anything (-1, — 2,

1,1,1

Ex.a+b+c=178 & —+—+—=200
a b c

gHl. & §&F/number of equations = 2
=R & §=&A/number of variables = 3
3d:/hence,

T R H HD A 9 Gobd £

One variable can be considered anything (-1, -2, 0,
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@ FHZ Teh o) (A SATET IW o1 T US| 040 &) i
I Y 24§
Any one variable (which appears more often or in
every term) is reduced to zero.

o i gad off yvT W T & ° gE =) v off v
T R
If this doesn't make the question simpler, then
the other variables are also make zero.

& ﬁg@ﬂtﬁmﬁx,ymzma,bﬁm ch
o % WO W & A6 S S Wod s o1 AT B
SH-1,-2,0,1,2,3 ....... 3T AT YT Bl T
TATHT T HI
Any equation which has z, y and z or a, b and c as
variables, then the question can be simplified by
considering the variables that appear most
frequently as -1, -2, 0, 1, 2, 3 ....... etc. let's solve
the question.

e frdt off =R & I FE F IR R oft ue
== T BT =t
No term should be infinite when reducing any
variable to zero.

P Tﬂﬁ/where,
q q=0

Wwﬁwaﬁm@’rwn@

Maximum & minimum value of Algebraic

function )
He SfrHad 7 | =Had '
0 —00
’ 00 0
—X [ee) —
2
-X 0 -

B AR HR =AW W e (Finding
maximum and minimum values)-

>
10 + 5

e TN

(Forwgsinmem valugy  (For minimum yalue)
10+ 5 W+

4 l

10+ e 1+
oo + LIk

0 <

e TN

tFormasimum value)  (Formimimuon s aluc)

=" 11—
10— 100 10p = e
» L » oo
12+(x 2y

{(Foruianmnn valuocy  (For mnmmuonn s alyc)

12 +(x -

}

2y 12+ (x—2)

4

12 + = 121

-]

=12

15 (x 3V

TN

{(Forwysmmnn valogy  (For mimmnn yaluc)

13—t —

b

L5 —10}
£ b

:{E

Ay 15— —3)

4

15— 2a

ey -

¥ 6x+19
Pxxx3 03010
(x— 35+ 1
or W +{x—3F

N

tForimasiimm

rvaluey  (Forvrinmimgn salue)

W+ (% — 3 1 —(x—3)

y

L]+ e

N - -]

|

1 +1]
> LIk
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rroxt+l
¥oO2Exx11F ¥
N Rt o py

—1ln = 3 =10

10— (x = 2)

{For pusinmm valvey  {For nunimum value)
I {x 3y o x 3¥
Ter— 1k T4 — =
= 1N = o

T Tafr | Soeaw AR freraw wr frererar

(Finding maximum and minimum value by
differential method)-

y = f(x) &1 ﬂfﬂﬁ HATI
dx
Finding dy/dx of y = f(x)
Y _ ) e e weT @ x % - 5 T

dx

AT

Finding different value of x from the equation
obtained by putting dy/dx =0

T o o x & FE-Re 9 a,, ay, a3 81

Suppose x has different values a;, as,a3

d2 d2
dfaﬁmal,%%aﬂ&m Yo ge
X X
H{AT|
d2y 2
Finding F’ find the value of —=- at ay, a,, a; etc.
X X

Iz x & frdt 79 @ fow %wmméa‘r

Fed x % 3@ 99 & fau faftgw @ oqw 3
T gl 3feaw g

2

Y is positive for any value of x,

If the value of —3
dx

then the function will have minima for that value of
x and if it is negative, it will have maxima.

7 x & fFlt 79 & fog 32¥=0ﬁﬁx%wm
X
%W%WW|J%X%WW%W
X
d’y

70 T FAT H A x F I A T A @ 3feae
X

3k F faftrs g

2 3

If dy _ 0 for any value of x, then find d—}; for that
dx dx

> =

d3y

value of x. If o # 0 for any value of x, then the
X

value of the function will be neither maxima nor
minima at that value of x.

afs Pl x % B B f—i’:oeﬁwX%m%

forr 3 < o x 7 o 5 o Y
RO & dl x % 39 HF W Gold 3w ¢ 3R] A
g & d fAftTe g Ak 9w off g @ @ g

THR AT fhaT B ST 2
3 4
If d—}; = 0 for any value of x, then find % for that
X X
d'y

value of x. If is negative for that value of x,

4

X

that, value of x and if it is positive, then it will be

minima. If it is also zero, then proceed further in the
same manner.

FATHAA T

Huow to findl differentiam:
¥ - %
d‘.‘f ==l
— —Iix
d»
D T - F=X & v =5 (FT)
&y 5 & o
de i dx

dy

Hoox 60 R

i« dw- .1'

dv

o l A {Posilive)
2 (-'f e AT REH TS

x5 will be oldimed)
x=13

x=3 R A, y=x>—6x + 19 H A ZAqT T
at x = 3, the value of equation y = x> — 6x + 19 will
be minimum.
3{d:/hence,
y=x*—6x+19
ATH A (Minimum value),
Y3 =)V -6x3+19
=9-18+19
=9+1=10
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>
<= —b ++b* —4ac

y=—3 v+ +11
2a

/\ Iz A a, P B/If roots are a, -

y diy dsl/then
E——(‘.ux—l.‘r dh—'_‘.——(.
d\'- .l, az—b+\/b2—4ac
— =1 2a
1k FEOTHH t‘di.::_i,ulivli.:l
—O + 4 =1) S A e p=—b= b’ —4ac
By — —& (g sinun T ol 2a
x=1 will be olrgimed)
x =1 T T, y= 3%+ 6x + 11 B T aiferenay | R
i foaReR Discriminant (D)
— T .
at x = 1, the value of equation y = —3x*> + 6x + 11 D=b dac
will be maximum.
d:/hence,
y=-3x"+6x+11 . s s
SAfYHaH A (maximum value) b ol WA e Sl WS eSSt
Yoy =3(12+ 6 x 1+ 11 A oA T oesRp I e s
— 346411 EUSIEEE] AAfdE: 7d FHHE
- 14 A BT A B { Howls = oand
{R.0018 i€ a0l (Fools rand I5 will e
Terama gefiertor (Quadratic equation) ] B wall e el B will be rewl T i)
anl coualy andd ungiual)
. T
az0
STt a, b T ¢ WA HE TRET (Ratienal) AT (Merational)
(where, a, b and ¢ are rational numbets ) b~ — dac b* — 1ac
= ax’+bx+c=0 >‘1[UTEITf >ﬂ;ﬂ'fE|1TT-|€fE
) { Parlect squan) Lo peclect squancy
X l—x 1 e //\
oA
sL sL qfz T T T ZHT M
(A7 2ARB (BY @M T MTio make (If first root) (Then seeomd roal)
LI Lz— LZ+E:0 a+yh a =/t
2o we ——— B — .
{ 2B = b L}
a 2a) |m afywfemor axt +bx+c=0 * U o 3R B
2 2
= x+L +£—b— =0 If roots of equation ax’ +bx+c =0 are o and
2a a 43’
dd/then,
= (x+£) +4ac—b2 =0
2a 4a’ > Q\ﬁ T T (Sum of roots):-
b °  b’—dac
= X+ Z = 122 o+ B = —2
b ., \b*-4
= Xtg-= tTac > Tl @ TUAES (Multiplication of roots):—
2
— x=_byVb —dac ap="S
2a 2a a
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Ife et o, 317 B e T2 & A& wefreror ST

If roots o and B are given, then making the
equation
dd/then,

X2 — (el I A + Tl N OB = 0
x* — (sum of roots) x + multiplication of roots = 0

X’ —(a+p)x+a.p=0

forerma |HieRur (Cubic equation) ]

>

gfg Tfieur ax® +bx* +ex+d=0 & TA a, B
ARy &
If roots of equation ax® +bx* +cx+d=0 are a, B

and y
dd/then,

a+B+y:—§

o +By+yor =

d
ofy = ~

I TR q, p 31T y e T & aa wefieRwr s=TT

If roots a, B andy are given,/ then making the

equation
dd/then,

X — (o + B +7) x>+ (af + By + yo)x — ay=0|

[ ang'am |t (Biquadratic equation) ]

aﬁmax4+bx3+cx2+dx+e=ﬂa€ﬂﬁa,
B,y 3T 5 &

If roots of equation ax* + bx’ + ex’ + dx + e = 0
are a, 3, yand 8
dd/then,

a+B+y+6=—g

oc[3+|37+76+60c=§

oy + B0+ yoa + daf = —g

=c
op.y.d= .

R qA 0, B, y AR 5 T T & T@ wfrww
eI

If roots a, B, y and 8 are given, then making the
equation

dd/then,

X' (a+B+y+d) <+ (ap+ Byt S+ Sa)x’ —
(afy + By + yoo + daf)x + afyd =0

IRt THT (Remainder theorem) ]

\sfﬁ

Ex.

TS 1 TF T AF 91 a 9gus P(x) # Ew agu
(%-a)® 9T 2 W ITBS P(a) BT B
If a polynomial P(x) is divided by a linear factor (x —
a), the remainder is equal to P(a).
P(x)= x*+2x*—x+1 H (x—2) ¥ 91T &4 W,
P(x)= x’+2x’—x+1 is divided by (x-2)
. YIS (divisor),
x-2=0=>x=2
. I9%a/ Remainder, P(2)=2°+2(2)-2+1
=8 +2x4-2+1
= 8+8-2+1
=15

)

TUHRA YHT (Factor theorem) ]

TH a1 TF ¥ 3 o ATt 9g9s P(x) § as g
(x—a) § 91T 34 W ff I9%A P(a) B &

If a polynomial P(x) is divided by a linear factor (x —

a), the remainder is equal to P(a).
Ife/1f P(a) = 0,
T (x —a), P(x) F1 T UHETE FM

then, (x — a) is a factor of P(x).
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Ex.

P(x)= x+2x>x+1 H (x-2) ¥ 917 34 |,
P(x)= x’+2x’—x+1 is divided by (x-2)

" HISIh (divisor),

x-2=0=>x=2

P(x) = x’+2x’—x—14

5 PQ) =222 2-14

= 8+8-16
=16-16
=0

3 (x-2), IR X +2x"—x—14 FH PGS ETM |

Hence, (x—2) is a factor of polynomial x*+2x*—x—14

iRt (Inequality) ]

g R R e
UM A8 ¢ rfiwei B 3uanT 34 " # avft
@ & fou forer Sman @ S R =R St S g
W T

An inequality is a comparison between two values or
expressions that are not equal. Inequalities are used

to find the range of values that satisfy a variable's

conditions.

3TafireRT o Wdieh/Inequality symbols

< —> ¥ ®T/Less than

> —> ¥ 314/ Greater than

< —> ¥ FF I sEY Less than or equal to

> —» ¥ 3% A1 TE Greater than or equal to

# — SR 7E1/Not equal to

X<6-—>XHUF 6 Y HA 2
The value of x is less than 6
X>6—xF A9 6 T F 7

The value of x is greater than 6

X<6—>xH TF 6 T FF I T 7

The value of x is less than or equal to 6

X>6— xH U 6 T 3H a1 a0 8

The value of x is greater than or equal to 6

X#6—> xF TH 6 F TR T&F &

The value of x is not equal to 6

JTTHERT o AT T

Basic properties of Inequality

TS I, A adafas g A & @iy Zew §
<,> < a1 > (gl g/ s 21/An equality is formed
by adding <, >, < or > signs to two real numbers or
two algebraic expressions.

foreft erafiel o I 9 § A S Sied e
9 T STHHHT I o aruRafda w@ar %\I/Whenthe
same number 1S added or subtracted to both side of

an inequality, the sign of the inequality remains

unchanged.

e swfe & a1 ue @ fRdf e den |
T AT AT A W SR 1 g et el
21

When both sides of an inequality are multiplied or
divided by a positive number, the sign of the
inequality remains unchanged.

forelt erafien o I+ w&l @ Rl FoTo W@ 9
TN STFAT T FH W STEH B g F&d I 2
When both sides of an inequality are multiplied or
divided by a negative number, the sign of the
inequality changes.

foredt orafie § FE 9 UH W Y W U H o I
W Ug I g 98 S 2

In an inequality, when a term is moved from one

side to the other, the sign of the term changes.

X & 3T AF H S 1Y HE B UH G FA
T 8, 3% AGHH F & Fed 2

Those values of x which make the given inequality a

true statement are called solutions of the inequality.

Maths Capsule

164

YCT



Braruraf

(Trigonometry)

m B & sl Byw # gl ik S @
EICERCRIES o
In trigonometry, the sides and angles of a triangle
are measured.
BIs (Triangle) : 7 smeii § a= emefa =
FEAI B

A closed figure with three sides is called a triangle.
A

B 'i. C
B9t % T Ivl B A 180° BT &

The sum of all three angles of a triangle is 180°.
[ HHHIT ﬁ[‘ﬂf\f (Right angled triangle)

T B RS TF F0T 90° F A &, THHIOT B
FEAM 21 A triangle which one angle is 90° is called
right angled triangle.

>

af (Hypotennse)

(Perpendiculag)

FTEE ( Base) o

L
{Perpendiculary

HTHTE
{(Base)

> 90° % gHA (Opposite of 90°) = ot (Hypotenuse)

> 6°% g (Opposite of 6°) = X (Perpendicular)

> YT (Remaining side) = 374X (Base)

‘TIEZI'ITﬁTF[ pep) (Pythagoras' theorem) :—
T s #, & & O W & qeet & am @
I F TR T 2

In right-angled triangle, the square of the length of
hypotenuse is equal to the sum of squares of the

lengths of other two sides.
A

=97 (H)

=5 (P) ( Hypotenuse)

(Perpendicalar)

90" 8]
B #9E (B) C
(Base)

|AC> = AB” + BC?|
UTEATTRH 31 (Pythagoras Triplets) :—
9 demsll & UH 9Ng S URerRd ¥HY W An]
B 21

A set of three numbers that applies to the pythagoras

theorem.

(3,4,5) (5,12, 13) (7,24, 25)
(8,15,17) (9, 40, 41) (11, 60, 61)
(15,20,25) (7,24,25) (20, 21, 29)

{(@*=b”),(2ab).(a’ +b)}
{1=x7),(2%),(1+x7)}
{(a=b),(2/ab),(a +b)}

N > A/ (a, b, c) TEANIE U & @ (ak, bk, ck) @
abec S g &
EATETT (_5_9_j q-lg < gﬁﬁl
. k' k k
(Base)
If (a, b, c) be a Pythagoras triplets, then (ak, bk, ck)
K]
e or (i,k’ij will also be the phythagoras triplet.
(Perpendicular) kk k
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[ TraRuTfieia 31 UT (Trigonometric Ratio) ]

o (P)
(Perpendicalar)

@ (Perpendicular)
Ui (Hypotenuse)
cosO = _ 3R (Base)

F1f (Hypotenuse)

@ (Perpendicular)

YR (Base)

0T (Hypotenuse)

o (Perpendicular)

Ui (Hypotenuse)

" o (Base)
YR (Base)

- %l (Perpendicular)

sin@ =

tan0 =

_P
B

cosecO =

_H
P

_H

"B
B

P

HcohH FWIT (Reciprocal Relation):—

= |sin9xcosec6 =1|

an0= 1S i 0 vor0 -
cotO

& §in0, L0FH sine 1 I &Y 8, T2 sin 3 O H
TR T 2
sin O is the short form of £ 6 and sine. This is not
the product of sine and 0.

sin O + sin 20 ® g9 Fd F sin (0 + 20) T for
T 21
We can never write (sin 0 + sin 20) as sin (0 + 20).

Tererrurfife werT & |/

1
ecH

1
0=—+~—~=
€os secO

(Value of trigonometric function) :—

cos 0

tan 0

cosec 0

sec 0

cot O

T 'Hﬁ'g‘\uf HT (Other important value)

V3l
2.2

sin15%=

\/§+1
22

cos15® =

tan15° = 2—\/§

cot15° :2+«/§

sin18’ =

J5 -1
4

V104245

4

cos18’ =

sin36° = —M

4

\/§+1

4

cos 36" =

10
sin22—=
2

2-\2

2

1
cos22—=
2

2+\/§

2

0
tan221?:\/§—1

0
c0t221?:\/z+1

Preprutfirdia sruTat o forgt st e

(Understanding signs of trigonometric ratios) :—

Maths Capsule 16

i \ 1
F 3 9“‘2
faria gt W =
(Sccond quadrant) | (First quadrant)
90" 1o 181K 0 o bty
111t =
¥in® U ‘_iﬂ’ SN T (all)
. SOE— | | ik
Y FIOHFE tan—| || tan+ HAE AT
X+ = = l:;".‘(
u Ll 5 [
180 tanf HTE , % , c0sf WA
: cos—| || eost g
I TEMEF | gt ||| | [T AR
{ Third guadrant) { Fourth guisdrant)
180w 2717 20 1w 3y
¥ 270
EY X 4
6
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Brevrorafe /Ut w1 @E@E  (Interchange

trigonometric Ratios) :—

Y0
B
—>Vertically change
457
50 35° /
lHiL,‘: 45 .J\ - :11 360
.\f.
270y

» Tdd dqeid (Vertically change) : (90 + 6) a1

(270 + ) % T A 7 TF F 92 o9 &

The ratio change with (90 + 0) and (270 £ 0) in the

following manner :

of

=—tan45=>-1

(Basic trigonometric identities)

(1—sin@=cos'8 )
Ig,ﬁﬂ Feos 0—1 <

( l—cos@—sin’H _D'

C sec’B— | —tan’ B }
Isuc’ﬂ=l—1:m’9 )<

( sec® tan'® 1 )

(cosec’® | —caf 0)
I cosce’ BH=1—cot" g )<

(cosec’ 0 —cot 0—1)

Ifasind £b cosO=c

sin® ——cos0
then acos®Fbsin®=+/a’ +b” —¢’
tan ——cot0
Z it asin0+bcosd=/a’ + b’
. bcosO
then a sin O+ =1
Vva’ +b’ Va’ +b’
> feaferst sIgemar (Horizontal change) : (1804 0) @1 On comparison sin? + cos’0 = 1
(360 + 6) F T AT ¥ P &S el @Il inp_ @ & loospo D
There is no change ratio with respectito (180 + 0) Va’ +b’ Va’+b’
and (360 £ 0). > | Ifcos A+ cos’A =1
then |sin’ A +sin* A =1
wwwm > IfsinA+sin2A:1
2 4 A _
(Use of trigonometric signs) then |COS Atcos A= 1|
; - » | Iftan’0 + tan'0 = 1
sin (£ 0)=xsin 6 cos (£ 0)= cosO
. 5 then |cos?0+cos’0=1|
sin (90" + 6) = cos 0 cos (90°+ 0) = F sin 0 >
|sin6 0+ cos’ 0 =1-3sin” 0.cos’ 9|
sin (180°£0)=Fsin@ | cos (180°+0) =—cos 6 >
|sin4 0+cos* 0 =1-2sin’ 0.cos’ 9|
sin(270+0) = —cosH cos(270£0) =tsinO > | " sec’B_tan’ 0 =1
sin (360°+ 0) =+sin® | cos (360°+ 0) = cos O (sec® —tan B)(secO + tan 0) = 1
Ifsec 6 —tan 6 = x (1)
Ex. : tan 135 ST O THeRTfTT/Find the value of tan then sec O+ tan 0 _1 (i)
X
135. from eq" (i) and (ii)
Sol. tan 135 =tan ( 90 +45) 241 < +1
o 2secH = = secO =
=—cot45=-1 2x
2 2
or & 2tanf=>"1 = tanp=2"1
tan 135 = tan (180 — 45)
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> | " cosec®®—cot’8=1 > |If psecO+qtand@=r& qsecO+ptanO=s
(cosec B —cot 0) (cosec O +cotB) =1 then [pP—q’ =1’ -5
If cosecH+cotB=x .. ()
> | Ifpcosec®+qcotO=r& qcosec®+pcotd=
then cosec 6 —cot 0 = % ... (1) S
2_ 2 _ 22
from eq® (i and (i) then
2cosech = x*+1 — cosecl = X’ +1 sinl®. sin2°. sin3° sin 180° =0
2x cos1°. cos2°. cos3’ c0s 90°=0
2_ 2 _ tan1®.
2cot@=> l:cot9=x2 1 n
X tan2°. tan3°
®Y gfeds (Transformation):—
sin 6 cos 6 tan 0 cot O sec 0 cosec 0
sin® | sin6 /1 —cos’ 6 tan 6 1 Vsec’ 61 1
1+tan’ @ VI+cot’ 8 secO cosecO
cos O 1—sin’® cos 0 1 cot 1 cosec? 0 -1
1+tan’ 9 V1+cot* @ sec6 cosecO
tan 0 sin@ M1=cos? 0 tand 1 Vsec’ 0 -1 1
\J1-sin’0 cosf cot vcosec’® -1
cot 6 1—sin© cos© 1 cot 6 1 cosec” 0 — 1
sin@ V1-cos’® tan © Vsec’0-1
sec 1 1 Ji4 tane Jl+cot’ 0 sec 6 cosec’ 0
\J1-sin’0 cos6 cot® vcosec’—1
cosec 1 L A ivante | Jircoe _sech | cosecO
0 sin® V1= cos’ 0 tan© Vsec’8-1
sinf - cosB+1 cos — sinB+1 |
sinl +cosh - 1 cosh + sinf— 1
= fafis =9 (Different forms) & Tafiu= =0 (Different forms)

P ey

9 A9 # H cos b 391 741 B1 W sin O
# 4 239 7 (Divide H A 24 W (Divide
by cos 8 in numerator by sin 8 in numerator
& denominator)

T

3T9T 7 BT cos B 9T A9 B H sin ©
T 90 &4 9 (Divide A 90T % T (Divide
by cos B in numerator by sin 8 in numerator

! : . & denominator)
& denominator) & denominator)
| —tan B+ secH cotB—14 cosech

-
| +tan® —sech

-
col B+ 1-cosec@

BnS—11sech

| —cotd+ cosecH
% it
tan@+1-secH

o~
| +cot8 —cosecH

> |secO+tan0 > cos 0 > |cosec O+cotH > 1+.c_ose
1—sin© sin O
1+sin® 1+sin© sin O 1+cos0
> |— >, }— > > ,}—
cos0 1—sin® 1—cos6 1—cos6
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5 0 cos(A—B)= cosAcosB+sinAsinB
cot—
2 > tan(A+B)= tan A +tan B ;tan(£+9 :1+tan6
1-tan Atan B 4 1—tan0
cosl —sinf + 1
cosh+ sind =1 >  tan(A—B)= tan A —tanB an(ﬁ— jzl—tane
- L= l+tanAtanB™ | 4 1+tan©
@ Tataw = (Different forms) *lanAtan *tan
/’\ > Cot(A+B):cotAcotB—1
; & i cotA +cotB
WM R OH cos B 79T 4G BT W sin 6
H 91 34 91 (Divide Hqm EE W {Divide >  cot(A-B)= cotAcotB+1
by cos B in numerator by sin 8 in numerator cotB—cotA
& denominator) & denominator) >  n(A+B+O)= tan A + tan B+ tan C — tan A tan Btan C
|—tan®+ sech cotB =1+ cosecH l-tan AtanB—tanBtan C—tanCtan A
" 1+ 1an® + secl " cot8+1+cosecd
“sinb » sin(A+B)sin(A-B)
—sin
> > cosO =sin’ A—sin’B=cos’B—cos’A
» cos(A+B) cos(A-B)
> cosO > 1—sinB /A =cos”A—sin’B=cos’B—sin’A
1+5sin0 1+5sin 0 '3
> sinC+sinD:25inC+DcosC;D
> sinC—sinD:2cosC+DsinC;D
‘/\ C+D C-D
Y A W H cos B HAHAT B sin © > c0sC+cosD =2cos cos 2
# 90 1 W (Divide # RS T (Divide
e f : g . C+D . D-C
by cos B in numgtilof Iy SR in numerator | > cosC—cosD =2sin sin
& denominatar) & denominator) 2
| —cot B+ cosec &' tan® — 1+ sech 4.
1+ cot 8+ cosech tanB+ 1+ secH > 2sinAcosB= sin(A+B)+sin(A-B)
> »  2cosAsinB= sin(A+B)-sin(A-B)
»  2cosAcosB= cos(A+B)+cos(A-B)
= > |Snd > 2sinAsinB= cos(A-B)cos(A+B
sin® 1+ cos O sinAsinB= cos(A—B)—cos( )
5.
> 1-cos0 > |tan? > sin2A=25inAcosA=%
1+cos6 2 I+tan” A
> cos2A =cos’ A—sin® A=1-2sin’ A
[ Higher identities of trigonometric ratio ]
2
1 =2cos’A-1= %
: I1+tan” A
» sin(A+B) = sinAcosB+cosAsinB
»  sin (A-B)= sinAcosB —cosAsinB > tan2A = 2tanA COt2A = cot’ A-1
> cos(A+B)= cosAcosB—sinAsinB 1-tan® A 2cotA
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»  sin3A=3sinA—4sin’A

»  cos3A = 4cos’ A—3cosA

3tan A —tan® A

> tan3A= >
1-3tan” A
3
> Cot3A:cot A2 3cotA
3cot“A-1
7.
2tané
> sinA =2sin—cos— = 2
A
1+tan®—
> cosA=cos2é—sin2é=1—2sinzé
2 2 2
=2cos’ ——1=

2tan—
> tanA=
1-tan®> =
cot? =1
> CotA=
2cot—
8.

> sinA= 3sin%—4sin3%

> COSA = 4cos3%—3005%

> siné:i ,—1_COSA
2 2

> cosé:i /1+cosA
2 2

l—tanzé

1+tan®

¥

¥ o ¥ ¥

10.

fopeft oft foroget & at=: IOl H AT A+B+C= 1807,
sinA=sin(B+C); cosA = —cos(B+C)

A (B+C) A . (B+Q)
SIN— =COS——,COS—=Sm—
2 2 2 2

sin 0.sin(60 — 0).sin(60 +0) = %sin 30

c0s 0.cos(60 —0).cos(60+6) = %cos 30

tan 0.tan(60 — 0).tan(60 +0) = tan 30
cot 0.cot(60 —0).cot(60+0) = cot 30

If A+ B+ C =180, then

|tanA+tanB+tanC: tanAtanBtanC|

or

|cotAcotB+cothotC+cothotA = 1|

If A+ B + C =90, then

|tanAtanB+tanBtanC+tanCtanA= 1|

or

|cotA+cotB+cotC= cotA.cotB.cotC|

If A+ B =45°or 225, then

|(1+tan A)(1+ tan B) = 2|

or |{(1-cot A)(1-cot B) =2|

or |(cot A —1)(cot B—1) = 2|

A — B =45 or 225, then

|(1+tan A)(1-tan B) = 2|

or |(1—cot A)(1+cot B) = 2|

In A ABC,

sin2A + sin2B + sin2C = 4 sinA sinB sinC

sin2A + sin2B — sin2C = 4 cos A cosB sinC
c0s2A + cos2B + c0s2C = —4cosA cos B cosC — 1
c0s2A + c0s2B — cos2C = 1—4sinA sinB sinC
IfA+B+C=n

sin®A + sin® B + sin® C = 2 + 2¢cosA cosB cosC
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[ AR 3T =FAaw 7= J minimum value=—  +/a’ +b

(Maximum & Minimum value) n |a tan? 0+ bcot> 6|

PraRruTfireter sTguTet w1 TfreRaw F =AW W= maximum value = co minimum value = 2 v/ab

(Maximum and minimum value of trigonometric [ ] |0csin2 0+ bcosecze|
Ratioes)

maximum value = o

7T (Ratio Jeehad A | =AW =
( ) « minimum value =
(Maximum ( lnllmum case | = If a > b then 2\/5
value value
) ) case I = Ifa<bthen(a+b)
sin 0 or cos® 1 -1
— 5 B |acos’0+bsec’ 6
sin” 0 or cos” 0 1 0
— 3 maximum value = o
sin’0 or cos’ 0 1 -1 .
minimum value =
tan® or cot 0O o0 —o0
R - case (I):=If a > b then — then 2 Jab
tan“0 or cot” 0 o 0 Ifa<b-»(a+b)
secOor cosecO | © —o0 5 5
[ | |asec 0+ bcosec 6|
sec’0 or cosec’ 0 | o 1
3 3 ﬂ maximum value = co
sec” O or cosec” O | o —0

minimum value = (\/g + \/E )2
'Z For sinl) & cosl)

B |[sin" O.cos" O

— -~ A o

. 1
maximum value = —
sind 3 cosO & A —1 ¥ +1 7 il 8l 2"

! -
iz~ For tanB & cotd ; -*_'_l__" -|/,z- 1— (n — oddfm

- AN T o T min. value = -.\“
o 1 i - - {i{n — even/™y)

u|] Uiz

tanex?vﬁ'(cotewq'ﬁ—ooﬁﬂoﬂa?ﬁw%l

in — evendaq)
g For seeld & coseclh: &= &in"20 — min, l.;|]|.:¢/ﬂ
Vi N : R . | {n —fEmodd)
—am \-f_[ ] +}—/ = o

B [sin™0+sin*0<I|

secO 3 cosecO N HM —1 ¥ —oo T q4T +1 T +oo

% BT 8, SEfh —1 3R +1 % 99 § 381 & 2 sin®™0 ... sin® < sin*® <sin?®  ..(i)
& cos™0 ......... c0s’0 < cos* 0 < cos®0 ..(ii)

B [asin’a+beos’ ol From equation (i) and (ii)

Ifa>b Ifb>a sin®"0 + sin™ < sin’0 + cos’0

maximum value = a maximum value =b

o o |sin®™ 0+sin™ 0 <1
minimum value =b minimum value = a
@ 3d: sin’™@ + sin’"0 T MK AT = |

. 2 2 .

lasec’ a+bran’al 39 Rgfd & sin® T cosd &I T 9 B TR

maximum value = o minimum value = a
- [ Prenrurfirfer srafirent (Trigonometric inequality) ]

maximum value = VJa? +b? If [0<6<90

Maths Capsule 171 YCT




> 0% g1 W sin® H A Tl 2| (The value of sin® | » 0 & @4 ¥ cot® & T =l %I(The value of cotf
increases as the value of 6 increase) decreases as the value of 0 increase)
> 0% EE%T W tan0 T 7 T %l (The value of tand > 0% Eﬁ:\T T cosecd &I AM Tl %I(The value of
increases as the value of 0 increase) )
cosecB decreases as the value of 6 increase)
> 0% @4 W secO H AN e 2| (The value of secO
. . 37T cos0, cotd TAT cosecO i T fawlia fug =t
increases as the value of 0 increase)
3 sind, tan® AT secO I TGMHSAI FH g = e 2|
AT L 2| Hence, the inequality sin®, tan0 or secO follow the
Hence, the inequality sin6, tanf or secO follow the opposite sign.
same sign. dd/then, cosO, > cosb, =0, <06,
dd/then, sinB; > sin6, = 06; > 0,
COtel > COtez = 61 < 62
tan91 > tan92 = 61 > 62
secO, > sec, = 0, > 0, cosecO; > cosecO, =0, <0, .
> 0% dgd ¥ cosd H TF T 2 (The value of cos0 Trick:— ['C'®eH 31fd cosh, cotd, cosecd ¥ STHHHT T
decreases as the value of 0 increase) g gefe. Sin %l]
Ratio I quadrant IT quadrant m IV quadrant
sin® increase from 0 to 1 decreases from 1 to 0 decreases from 0 to —1 increase from —1 to 0
cosO decrease from 1 to 0 decreases Arom 0 to —1 | increase from —1 to 0 increase from 0 to 1
tan® increase from 0 to c© increase from —oo to 0 | increase from 0 to c© increase from —o to 0
cotO decreases from oo to 0 4 decreases from 0.to —oo | decreases from oo to 0 decreases from 0 to —oo
secO increase from 1 toeo increase from ~oo to —1 | decreases from —1 to —oo | decreases from oo to 1
cosecO | decreases from o tod | increase from 1 to c increase from —oo to —1 decreases from —1 to —©

:

ST qqT 39T W FEET

(Relation between ration and degree)

(A

- nradian = 180°

N

180°

Iradian = —— ? =
T

180°

radian

= | radian = 57°16'

22"

ey

/

, —
Area= ;E‘r'

l
Arca:;xa‘xr

{=18

Where, 8 = Radian

117 = 60" (60 minutes)|
11'= 60" (seconds)}
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(Height

SdTg 3 gt

& Distance)

EOIE §& (Height and Distance)

[oEE:ﬂ

St
& [ 51rEw =

Homagmial

(Base line)

mEE:L}
%‘f@i‘@T (line of sight):— ¥ @ Yk @ e | e
g 3 T g % faeg @ e arel W A 2

The line which is drawn from the eyes of the
observer to the point being viewed on.the object.

{Dg}g’m

aq]
{object)
&ferst [@r am M [T (Horizontal line or Base
line):— A =fF AR & o= -1 Fw@ o I
A F SR 3@ @ I8 T St @ FEard 2

If the person looks straight ahead without lifting or
bending the head, then this line is called horizontal

The term angle of elevation denotes the angle from
the horizontal upward to an object.

If the line of sight is upward from the horizontal line
then the angle formed is an angle of elevation.

= I_.
(ohjoort

3 #7 T (Lot L

SIEFE | RIUT TT AT I (Angle  of

A depression):— 31507 1 Wfsak o1 € “F F 3R
Rl SR R 9w @ @A F o fR A A
R FHAT T @ I T AR AR T % " @
PIOT STTFHT 0T FEA 2 |

The term angle of depression denotes the angle from
the horizontal downward to an object.

If the line of sight is downward from the horizontal
line then the angle formed is an angle depression.

A

7

fobpecl)

3T=<fleh I (Subtended angle):— =i ¥ @ &
S a1 7 e e g # R qer o (W) g
ST HIVT AR HIUT HEAT 2 |

The angle formed between both lines of sight, i.e.
the angle subtended by the head and legs of an
object is called the subtended angle.

line.
— - T2 4 hicad)
"‘"’3&5"“ I - | *
e ST T (Horisonial line)
T T SAATIT ShITT (Angle of elevation) :—
“sifE @ W FH AR I3 AR fopedt o 1 <@
& ot sfe (a1 fR) & S0 H AR IJET1 9 @ gy
Y@ q9r fas [ & A= 1 B0 AT BT FHgeA [
%\‘I = (T
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Ylch 'él'T\l'UT/'élﬁﬁ'W Eal) (Complementary angle):—
21 Ivll 1 TET g ForeT AT 90° e &

Two angles are called complementary when their

>

>

measures add to 90°.

I o, p TH TR FH T AVIf o, P are

complementary each other.

then,
0 T T (90 — 0) BT

(90 — 0) is the complementary angle of 6.
g Tch 'éﬁ'UT/C‘}W RIUT (Supplementary angle):—
a1 vl o UHT 7 R A 180° el 2 |

Two angles are called supplementary when their

measures add to 180°.

A 0. B TH TR & T €,

If a, B are supplementary angle each others.

dd/then, |o+ =180°
0 T JoIH (180 — ) BT

(180° — 0) is the supplementary angle of 0.

SRIT- ST STUTA (Angle-si

de ratio) J >

e
—
=

u
7
5

>

oI+ i
a0 - (Perpendicular)

P

3R (Base)

"B

A

o
Prrpendicy ly®

[I¥patenuse

(P K {H)
Kb~ ]
—I 5

ahuf

¥}

s —————5
() q::.:‘

e

A {1.".5—]} (-.-?+I} 242

T X ZomE W wwe

(Relation between distance and height)

|

E HATHT Base C

(3]

45" ‘_.:“: :III

A

a Y o
L a *(

A

h

pAY LT

¥]
|_1

»

E

d-h {cnl I+l )
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> > A

A

h

b 2 I g

L —— L ———

[ }"' -t

> > A
A
h

Lk ["] 2 o

T i —sD - *

e 61 <92 g

. cot 0 1 HF > cot 6, T AH -

|
d = Tifeold, —oold, )
> ‘ ;
s b
M
i | L= {90 - )

% 12 > x2
£ X o
i i ¥ h - 2ab
B i c >
£ Iy >
h—Jabaneanf
b
> A el
F 3 [ {E}D - 01]'
€ X >
X =+h
]
1 > A
N
0 - T
s 2 m_‘)ﬂ"l_ o b F T
De—d —> © l 7 1AB||FE-| DC
& d. . L &
- B E C

= Jd,d. r_r1
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hd Ugid st 11T

(Measurement of Central Tendency)

Hifteenta w1ed (h=ia wgi i |t & g

Kind of statistical average (Measures of central
Tendency)
B T W=t "red/ Mathematical Average :

1. 9HX H&F/ Arithmetic average or mean
2. T’ﬁ?l’( H1Ed/ Geometric mean
3. 8UH$ A1/ Harmonic mean
m Rearfer w2t 71e7/ Average of Position
1. A&/ Median

2. g A1 YIS/ Mode
3. forSI He9/ Partition value

AT |11
(Arithmetic average or mean)

[ ]

FUT=T AL & WehT o Bid 8/ There drétwo types of
arithmetic mean :-
(1) 1 ¥A=R H"red/Simple  arithmetic mean, or
average
(i) Rd g A1ea/ Weighted arithmetic mean or
average
(i) 9T |HTX HeA/Simple arithmetic mean or

average—

&l T A
TH X A = —(——
&l & He
Sum of all observations
Mean =

Total no. of observations

_2xX
N

Ex.1- Usk Uifles dfierm o 10 ferenfsfan gro erefomer o
U A ol W WER Wi @l ITUTET
ifer?

Calculate Arithmetic mean of following marks
in economics obtained by 10 students in a

monthly test?
RollNo. 1 2 3 4 S5 6 7 8 9 10
Marks: 30 28 32 12 18 20 25 15 26 14

Solution :
Roll No. Mark (X)
1 30
2 28
3 32
4 12
5 18
6 20
7 25
8 15
9 26
10 14
N =10 D X =220
X=X
N
x=220
10
X =22 Marks

m  o7g ffev/Short cut Method —
Shicad AL W/ Assumed mean :

2 dx

X=A+

S8/ Where, A — Hfeqd WTed/assumed mean
Ex. 2- Ueh Tfes wiierm ® 10 ferenfft grr srefomer o
ww fe 3t § WAAR WRT @t MO
wfte?
Calculate Arithmetic mean of following marks
in economics obtained by 10 students in a

monthly test?
RollNo. 1 2 3 4 5 6 7 8 9 10
Marks: 30 28 32 12 18 20 25 15 26 14
g §ifer & g1/ Shortcut method —
A/ | YR/ dx=(x-A)
Roll Score (X)
no.
1 30 30-20 = +10
2 28 28-20 = +8
3 32 32-20 = +12
4 12 12-20 = -8
5 18 18-20 = -2
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6 A =20 20-20= 0 Sol. g §fer (Short cut formula)
7 25 25-20=5 Size (X) f dx (A =6) fdx
8 15 15-20=-5 4 5 4-6=-2|5%x(-2)=-10
9 26 26-20 = +6 5 8 5-6=>-1] 8x(-1)=-8
10 14 14-20=-6 A=6 10 6-6= 0| 10x0=0
N=10 Zdx =+20 7 10 |7-6=+1]10x1 =10
>‘(=A+de (A = Assumed value) 8 7 8—6=>+2| 7x2=14
21(\)1 N=40 Tfdx =+ 6
X =20+= _
10 XA 40X
3 N
X =20+2 _ 6 ~
_ X=6+— =6+0.15 |X 6.15
X =22 Marks 40
B AR R x BT X1, X, Xgeeeeernrenn Xn 3 Ex. 5- fe7 wmoft & wur=t 7res (Mean) 71 it
qer 3T ?Jrqﬁf?:ﬁ HHI: ), £, Feveeee fné Calculate Arithmetic mean from the following
If Xy, X2, X3eeeveereennen. X, are the value of variable x series?
and f;, f,, G f, are the respective W@/ Wages (Rs.) |0-10(10-20{20-30( 30-40 | 40-50
frequencies. el A wEn | 8 | 12 | 20 | 6 | 4
HHTX |/ Mean = ULl 2 S X, No. of workers
(S f Sol
JRVIR A S — +f x, ST/ TEAHT/ m@& Ed) fx
fi+f f, Wages Mean (X) | ¥@&HT/No.
(Rs.) of
AM.= 26X, workers
N )
_ >fx. 0-10 8 40
g2 fx 0+10_
N 2
Ex. 3- et Tfent & wur=w arest A o 10201 10+20_ 12 180
Calculate Arithmetic.mean from the following 2
date : 20-30 20+30 ) 20 500
ug geASize): 4 5 6 7 8 5 =
g (f) : 5 8 10 10 7 30-40 30+ 40 6 210
Sol =35
ol. 2
Size (X) f f(x) 40-50 | 40+50 4 180
4 5 4x5=20 > =45
5 8 5x 8=40
N=50 =
6 10 6 x 10 = 60 2ix = 1110
7 10 7x10=170 g_2ix
8 7 8x7=56 N
N =40 Tf(x) = 246 1110
_ D) B 30
X==x X=222%
_ 246 Ex. 6- T Suft § WHR WEA (Mean) AT ahitsra:
X ~ 40 6.15 Calculate Arithmetic mean from the following
Ex. 4- =1 @Rl ¥ WA HIE AT ol series?
Calculate Arithmetic mean from the following
date : Tt/ Wages (Rs.) |0-10 [10-20(20-30| 30-40 | 40-50
ug god (Size): 4 5 6 7 8 |[wetgh wt W@/ | 8 | 12 | 20 | 6 4
g (f) : 5 8 10 10 7 ||No. of workers
wifterant 177 YCT



Sol. =g et (Short cut formula)

dx = (X-A)
TG/ | HeAE/ | gl | A=25 fdx
Wages| Mean wt |dx=(X-A)
(Rs.) X) | "=/
No. of
worker
s (f)
0-10 0+1()_5 8 5-25=-20 (=20) x 8 =
2 -160
10-20 10+20_15 12 15-25=-10| 10x12=-120
2
20-30 20+30_25 20 25-25=0 20x0=0
=
30-40 30+40_35 6 35-25=+10| +10x6 =60
2
40-50 40+45_45 4 45-25=20| +20x4 =380
2
N =50 >fdx=-140
X=A+ 2 fdx
_ -140
X=25+ ( )
50
X=25-140 95 53
50
X=222
e faee= ﬂﬁr/Step Deviation formula—

> fd'x

X=A+

x1

&1/ Where, A — Shicdd AreA/assumed mean
i — @i SiaUci/interyal

- > fd'x

X=A+ x i (i= interval )
N
_25+ 4 10 SET A =25,
50
:25+(_T14]:25—2.8 A T (i) =10

= 222
> STHHT M= Unequal Intervals
Ex. 8- =1 §ent & W& (Mean) ST TTUMHT ST :

Calculate mean from the following data :

Class f Class f
0-3 6 10-15 12
3-6 14 15-25 10

6-10 25 25-50 3

Solution :

Class M.V. (X) f f(x)
0-3 1.5 6 9.0
3-6 4.5 14 63.0

6-10 8.0 25 200.0

10-15 12.5 12 150.0

15-25 20 10 200.0

25-50 37.5 3 112.5

N=70 2fx=734.5
X = & = w =10.49
N 70

@ WA AT IMGFA kT HErRul Location of

Missing Size or frequency :

Ex. 9- Ife wrex 30 & a fo |aneft @ e\ suata
AT A2
Find out missing frequency in the following
take, if mean in 30 :

Ex. 7- = Aot & §HIR "41EA (Mean) AT Shifs: Class  0-10 10-20 20-30 30-40  40-50
Calculate Arithmetic mean from the following | Frequency > 6 10 ? 13
series? Solution :

ot/ Wages (Rs.) [0-10]10-20[20-30] 30-40 [ 40-50 I G 1 y AR ML 7 R Bl S

tﬁ!@ = dea, | 8 12 | 20 6 4 Let the missing frequency =y :

No. of workers Class ML.V. (X) f f(x)

Sol. T HTEA & 0T (U ferarer= {ifer) hlilia

(Step deviation Method) 0-10 > 2 25

TG (AT | Hetgd | ereret | ug fererer| fd'x 10-20 15 6 20

/ |/ Mean @i €& | Deviatio| / Step 20-30 25 10 250
Wages| (X) |/ No. of n | deviation 30-40 35 y 35y
(Rs.) workers | A=25 | . dx 40-50 45 13 585
_ d X=—
® dx=x-A i N=34+y Xf(x)=
0-10 | 5 8 20 2 ~16 = 950+35y
10-20 | 15 12 -10 -1 —12 Y
20-30 A =25 20 0 0 0 X==
30-40 | 35 6 +10 +1 6
40-50 | 45 4 +20 +2 8 30 = %
N=50 Tfd'x= 14 Ty
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1020+ 30y=950+35y Solution :
35y —30y=1020—-950 TR AT HIET hi TOET
5y=170 faw=r/ vt/ aw/ WX
Subject Percentage Weight
y =
. X) (w)
A G/ Missing frequency = 14 3shy 60 1 60
Ex. 10- 3¢ #TeA 41 €1 A 77 SRl § 16 € 79| Epglish
w7 f=d/ 70 2 140
If mean is 41, find out the missing size from the | Hindi
fOllOWing . "Tﬁ'lﬁ/ 75 1 75
Class 20 30 2 50 60 70 Maths
No oi:students 8 12 20 10 6 4 o — 50 3 150
Solution : E .
Size/Class (X) | f fx CONOTMIES
30 12 360 Sociology
A 20 20A Zw=10 Zwx =590
50 10 500 K. = 2 WX
60 6 360 T Yw
70 4 280 590
N=60 | =fx=1660+20A 4 o Y
o Yfx Ex. 12- fevment & fre goienl & omur W wiRa
X==—
N THIAT HTET ekl TUET ShitTT?
4= 1660 +20A Complete the weighted Arithmetic mean of the
- 60 Index number from the data given below :
2460=1660+20A |UE/ Group fdotien/ Index | W/
20A =2460-1660 No. Weight
20A =800 SH/Food 125 7
5' S /Cl?ths 130 5
3T U/Missing term =40 SC?H w /Fuel and 140 4
(i) WTRE O WA (Weighted Arithmetic mean)— light 70 1
AIRT FAR A1E/Weighted arithmetic mean /House rent
fafas/ Miscellaneous 180 3
X|W| + X7 Wy +X3X3 .......... +XaWh
= we w Solution :
! b N n Calculation of weighted Arithmetic mean :
D Xw TYE/ Group Terdotien/ ar WX
Xy = zw Index No. | Weight
. A9/ Food 125 7 875
EEIT/ Wl;e“” o | [ Clots 130 5 650
L W2 gt t | :
wl, w wn — Y/ corresponding weig - i Fuel 120 n 560
Ex. 11- Ues Terameff grr sftuw, st wdierm o wrer 3iehl =T || and light
werwre fr ger &-3isft 60, Rt 70, ot || wem RV House| 170 1 170
75 IS 50 qAT HISIINET 55 ¥, WIwieht || rent
wT TR WU WTe @ sited, afe 39 || fafde/Miscellaneous 180 3 540
oot ot aR AT 1, 2, 1, 3 99T 3 BN- SW=20 IXw
A candidate obtained the following percentages = 2795
in B.A. Examination-English 60, Hindi 70, _ > Xw
Mathematics 75, Economics 50 and Sociology Xw = Z—W
55, find weighted Arithmetic mean or marks if
weights of these subjects are 1, 2, 1, 3 and 3 Xw= 2795 =139.75
respectively. 20
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TUTR HIEA (Geometric Mean)

a, b &1 TR A&7 (GM)=+/axb

Geometric mean of a and b (GM) = Jaxb

a, b, ¢ H VIR AT (GM) =Jaxbxc
Geometric mean of a, b and ¢ (GM) =axbxc

AT W& I A1/ Points to be kept in mind —
(1) f&ft s 2 @1 qe@ Y= A8 e =y, e
TUFhE Y & ST SR UK /e Y & S

The value of any term should not be zero otherwise
the product will be zero and the geometric mean will

be zero.

T % FOTEF g Al § IO e Fedtie
TEAT B el

In case the terms are negative, the geometric mean
can be an imaginary number.

F a dF demel @ faemst § afygdan sAgd
A F fbren W owhar 8, f SHE st
Temst % g4 | e R S| & S @ e
gUTh  (Logarithms) T Hﬁﬁw (Anti
logarithms) T AT AT Bl 2

In the case of two or thrée numbers, the square root
or cube root can be ea8ily calculated, but when there
are more number than <this,” the mathematical
operation becomes complicated.and logarithms and
anti-logarithms have to be used.

2

)

GM:AntilogFOga+logb+ ........ logn:|

N

GM = Anti log[

Tlﬁ?r{‘ W o fafdTE WERY Special uses of
Geometric mean :

iR e @ fafty wm wfem gfs & e
STl 1 3fd e & fohar ST 21

STHEn 9fE, geats, Fem # ), IHdaE =,
Ted WY W FE, g F faem § ofed @ oEn o
e g ST R

The specific use of geometric mean is to find the
average of percentage growth, rates and ratios.

In case of population growth, price rise, rate of
development, compound interest, depreciation on
reducing balance etc., the average is calculated by
geometric mean.

ZlogX}
N

Ty : fAfetfad st Ui |1Ie" AT S 2
Find out G.M. of the following?
(@) 4,9 (1)3,89 (c)4,16

Solve :

(a) 4,9 GM=4x9
=36

= 6

3,8,9 GM=3/3x8x9
=3216

= 6
4,16,GM=+/4x16
_J6i

= 8

(b)

(c)

'

acHeh AT (Harmonic mean) ]

AT (Meaning)—afs gl oft & wdi & den
(Number of terms) § 39 W&l Ed air_m"ﬁ (Reciprocal) Ed
T 1T @ f ST, @ 9Ia IThd 394U H g
e Il 2|

YAl G b FohHl & HHIK HET %k FohH
ST G A el Sl 2 |

If the number of terms in a series is divided by the
sum of the reciprocals of those terms, then the quotient
obtained will be the harmonic mean of that series.

OR

Harmonic Mean of a series is the Reciprocal of the
arithmetic average of the reciprocals of the values of its
various terms.

-qﬁ X1, X2, X3

If X1, X2, X3
terms, then,

Harmonic mean,

n
(I/X1)+(1/X2)+(1/X3)+
B i a, b, ¢ i & TR W €, do—-
> o HeART & Ui A1E/ Harmonic mean of a and
_ 2ab
~a+b
> T G&Nell &1 gUHs "red/Harmonic mean of a, b
3abc
ab+bc+ca
> IR Gl & g0 Aed/Harmonic mean of a, b, c
4abcd
abc + bed + cda + dab
> Ui HNsl & gUaTe H1ed/Harmonic mean of a, b,
c,dand e =

HM =

and ¢ =

andd =

Sabcde
abcd + bede + cdea + deab + eabe
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I 2 20, 15, 10, 5, 6 <hT E(cHh HIET (Harmonic
Mean) FTd hi7-
Find the harmonic mean of 20, 15, 10, 5, 6 :
1

1 1 1 1 1
—t—t+—+—+—
(20 15 10 5 6)

5

Solve: HM=

5

1 1 1 1 1
— 4=
(20+15 105 6]

_ 5 :>5><60
" 3+44+6+12+10 35
60
_5x60
35
—@:8.57
7

ZReciX}
N

HM= Reci{

[Reci = Reciprocal Wﬁ]
Tk WIET ok fAdE W/Speciﬁc uses of
Harmonic Mean—
> 3iigaTid/Average speed

» ¥ — A AU/ Price - earnings ratio

TUTR WA, TR WTe ST 2 o

% e TlaT (Relation between Arithmetic
Mean, Geometric mean and Harmonic mean)j

(1) 3 guss wren ¥ gt &l & Joo WEE &, d gueR

Ife <41 Tl A Th 919 A4 TVIf both relation
taking together,—
|AM > GM > HM|
T S U § 37 ToT 4 AR 16 B1 4
Let, taking two terms which value 4 and 16 :
4+16 20
=

Ex.:

AM.= =10
GM.=¥4x16 =364 =38
2
HM.=—"—
1 1
7+7
416
2 16x2
4+1 5
16
32 64
5 S

Ad:/hence, [AM >GM >HM
(3) A & I @A SAB IR WA IAh FEIR qdT
4 W e F PR ad S auEt g g
319
If there are two terms, then their geometric mean is

equal to the square root of the product of their
arithmetic mean and harmonic mean-

|GM =/AMxHM |
Ex.: 4,16 T AM =4+16:%=10

4,16 GM =%4x16 = 8

4,165 HM =—2—

e, Ui AT SR gl HTE A @ 2 .1
If all the terms in a series have the same values then 4 16
the arithmetic mean, geometric mean and harmonic - 2 = 2x16
mean values will be equal - 4+1 5
AM=GM=HM 16
Ex.: W1 3 W § 3l G @t e 8 ofw s fia 32 64
Let, taking two terms which value 8 and 8 : 5
~ GM=,/AMxHM

AMZEE 16

2 2 = V10 6.4
GM=:/8x8 =8 N

2 2

=— — 8
HM T N T = 2 =8
5T s | HTRERT (Median) ]

Ife grewHen § 9eft wdl % g 9uE T @ @ s
TH I BIeT I WA I F1 3R FHR A
T ST I 2 |

If all the terms in a series have not the same values

2

1. =t Auft (Individual Series) W WA whl
TOET— 07 H S a1 e oA | oafed sid
2 afz 7e & FE A (0dd) &,

the - If in the series first of all the terms are arranged in
AM>GM>HM ascending or descending order.
wifterent 181 YCT



g U3 w HEr faww  E/Number

observations is odd—

mTfeaeht M:N+1

of

af 9g & AH

th

Median = term

ST USl ht AT @9 g/Number of observations

is even—

mieger = — af gg o AT + gﬂaﬁq‘c\'wmﬁ

n
2
1 n th n th
Median M)= — — term+ —+1 term

2 2 2

2. Wivga Suft (Discrete Series) W WIfReRT <kt
MUTT—5EH e Fd F & foaw wdf @ R
S HW H AR S 1 avAsdl A @
Fife wied gvff § d=f e@gf™f (Cumulative
frequencies) T I Sl 81 ST W ML a1 S1aUE!
w0 # gt €
Discrete Series— In this, there is no need to arrange
the items in ascending or descending order to find
the median because in the discrete «Series the

commutative frequencies are determined which
themselves are in ascending or descending order.

>  awgw guedt SgR (c.f) I HL 2 I/First determine

the cumulative frequency (cf):
> (%)?ﬁﬂmﬁﬂﬁmél

Find the median term by using given formula—
Median, M = n_+1 ’
> o § wfeaswr 39 9 \FH IF o @ e g

agfa 4 (HTHJ i 9§ ST 21/Finally, the median

is the value of the term which cumulative frequency
th

term

n+1

in term.

3. Wad S@enr & faw wiltmesr @t TuEn
Calculation of Median for continuous series—

> Tdyew = emgfi (c.f) WA @ S 21/First
determine the cumulative frequency (cf).

> uifFs 92 3 &1 & fau qegert §id & 7, S
gmm(qﬁa(%ﬂjmwﬁm%,

To find the median term, find the middle class
th th

term and not T

term.

> wﬁsaﬁﬁ%ﬁﬁgéqﬁwwﬁmiﬁm%

Because the value of term in a continuous

series is the median.

¥fd # et o7 &1 9@ e 2
Finally we use the following formula :

In-or

HifeFen1 Median (M):l-i-ZT

EI'tﬁ/Where, [ = miftgeRt ait & 7 S/ lower limit of
the median class
N = FA G/ total of all the frequencies
of= mftasRl Tt % ud aw @ gl emgfy
cumulative frequency of the class preceding the
median class

/= mifee @&t 3y frequency of the median
class
h=mifFdr a7 SFUa # W/ interval of the
median class
Ex.1- T wdel @ wiltgert (Median) fHerifRa
witser?
Determine Median from the following data?
20, 25, 23, 25, 27, 40, 23, 15, 25
Solutions :
T P AR 9 H 4 TR 5 (Array) fHar
ST Hehel 1 (1 o hH o T SR/ 3Tl

The values can be sorted in ascending order as

X h

follows :
wY S/ | U g/
Number Value
1 15
1 20
3 23
5 25
6 25
7 25
8 27
9 40
_ (N+1)"
Median= term (0dd)
th
= —— term
th
= 1?0 term S5th term
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Ex.2- foenfiai & fr= yraies & wrfeasRt 9o J
WI/Calculate Median from the marks

obtained by 10 students?
Roll No.: 1 2 3 4 5 6
7 8 9 10
Marks : 25 28 29 45 42 30
35 33 32 32
Solution :

37hi I AE FH (Ascending order) # = WK
A, foRaT ST Tehe & ¢
The values can be sorted in ascending order as

follows :
25, 28, 29, 30, 32, 33 33,
35, 42, 45
th th
Median :l o term + b +1 term
2 2 2
1 10 10
=— —term+ —+1 term
2 2 2
1
=3 [5 term+ 6 term]
1 1
=—[32+33] =—[65] 32.5
2 2
Ex.3-
ELE) (Salary).: 10 11 12 13 14
15 16 17 18
FHoREAT s @& : 2 5 6 8 10
No. of employees 12 7 4 1
Solution : HTFETehT <ht ITUTAT
qa HUART (No. | Eelt g
(Salary) of employees) | (Cumulative
® frequency)
10 2 2
11 5 7
12 6 13
13 8 21
14 10 31
15 12 43
16 7 50
17 4 54
18 1 55
th
Median No.= % term
= %H " term =28" term

284t vg el egftr 31 § fore 81 o 39 WA
T g 14 T T

The 28" term is present in cumulative frequency 31,
so the value in front of it will be 14 median.

Ex. 4- T wrvuft | wnfemest sht T &6

Calculate Median from the following table?

X:7 5 6 8 10 9
f:3 4 7 2 5 8
Solution :
X & A H AR A H @ W,
By arranging the value of X in ascending order :
X f cf
5 4 4
6 7 11
7 3 14
8 2 16
9 8 24
10 7 29
N+1 "

Median No= T term

- 2051 term =15" term

/Asafqaqaﬁrawﬁwﬁmﬂm%
3{c: HTfeehl = 8

The 25" term is present in cumulative frequency 16.
Hence, median = 8.

Ex. 5- 5T WHeRt @ ATfeTeRt (Median) FTe SRt
Find out Median from the following data :
TR (Interval): 0-10 10-20 20-30 30-40 40-50

A (f) : 3 5 8 5 3

Solution :
I 1 cf
(Interval) (Frequency)
®)
0-10 3 3
10 -20 5 8=F
20-30 8=f 16
30-40 5 21
40 - 50 3 24
N =24

12 af 9e gl sy 16 & fgme @ o g9 9
AT R 20-30 HfeAhT ae grm s g o
WY/ The 12th term is present in cf 16. Therefore the
interval in front of it will be the interval 20-30.

(N Fj Trick
Median=(+~2 2 xh 20+30

£ 2

=25

24
(z‘gj 4
2O+TX10 :20+[§x10]:20+5:25
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Ex. 6- JTREr ShA | o1 3reeleq 10, 12, 13, 16 (X+1),
(X+3), 32, 36, 40, 45 <h! AIRHERT 22 T X T °L
T 2
The median of observation 10, 12, 13, 16, (X+1)
(X+3), 32, 36, 40, 45 arranged in ascending order
is 22 find the value of X.

Solution :

Observations are :

observations = 10

Median:l Ethterrn+ E+1 th term
212 2

1| 10" (10 j“‘
=—| —term+| —+1| term
21 2 2
Median :% [5th term + 6th term |

22=%[(X+1)+(X+3)]

22=%[2x+4] = 22=X+2

X=20

Ex.7- T faamor & wiffreRt (Median) @R f=erivor
hitT?/Find the median from the given data :

3 (Marks) :6-10 11-15  16-20{ 2125 26-30

BEATwEET: 20 30 50 40 10

Solution :

Note : Fuaeht gvff § mifeasst frhiem & fa 7@ 3Tavs
g 5 38 wedl srvayff guft & FEer foram s, frwd
T H a, & fow §& FAeH HA (True Lower limit)
fodt ST W$4/To find the median in an inclusive
series it is necessary to first convert in to an

sequential series, so that the correct minimum limit
for "a" can be written in the formula.

Class f c.f. Median No.:M th term
Interval 2
6-10 20 20 150 e
11-15 30 50F 2
16-20 50f | 100 = 75th term.
21-25 40 140
26-30 10 150
N_f
Median=/+-2—xh
150,
—16+—2——x4
50
25

=16+—x4=16+2=18
50

ddq aufy o g I BT (Zero frequency in
continuous series)—

At geq St & #E W $w wEh YA A 8 IR
e TR A Y SGR A AgfE & WA arer
Tt amafel § gsAn @, @ Y SR At AR
* gETE T fEan S @ qen U gEw Ry oM A
=R a1 il T AT 9 39 FW SN A" F
el # forer feam S 2

If any or some frequency in a continuous series is
zero and the number of median falls in the
cumulative frequencies in front of those frequency
or frequencies, then the class intervals with zero
frequency are eliminated and half of the class
intervals or classes to be eliminated are added to the
top of bottom sections.

Ex.1- T eigfe faawor o wiftmest (Median) st 719
ARt ?

Find the median from the given data :

Class f Class f
0-5 3 20-25 0
5-10 4 25-30 14
10-15 6 30-35 6
15-20 12 35-40 5
Solution :
Class f cf 50
0-5 3 3 M.No.=7=25
5-10 4 7
10-15 6 13F
15-20 12 f 25
20-25 0 25
25-30 14 39
30-35 6 45
35-40 5 50
N
M=(+2—xh
@—13
—15+-2 x5
12
15+ 27105
12
= 15+£><5
12
= 15+5
= 20
[ FgeTeh AT JRIg®H (Mode) ]

'Mode' 312 9 9T La-Mode & a1 &, forga o1 2
%y A1 AT
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79 gd & a8 Fgf S 2 75 "Mode means most
fashionable term."

Tt § Tgos & e W g ¥ ¢ e
TR ol 31 IR g2 &l

F4 3R AT (Kenney and keeping) & ITTER
“wifegs § Jge 39 AT H Fed & S gHb Hen #
REREC e ol i

The word "mode" is derived from the French
language "La-Mode" which means fashion and
customs.

"The value of variable which has the maximum
frequency in called the mode."

.2 W AT faohat & @l T o § e ot
& Sfiwer @ T U= ¥ agasw (Mode) AT
W?/Find out mode from the following data
of sizes of shoes sold at a shop in one day.

59,8,7,10,5,7,6,7,1,6,2,3,4

Solution :

Temgw Gien @ gf¥ 9 g% Hes L oA

First of all we will sort them out of convenience—

1, 2, 3, 4 5,5,6,6,7, 7, 7, 8 9, 10
3T T ¥ wE ¢ 5 qew 7 weifs ¢ orfd/3

I 3T 2

From the observation the frequency of 7 = 3'(times).
3d:/hence, 9gcIh Z =7
e ot | Sigeteh (Mode) i TTUTAT SHitwTT 2
Calculate Mode from the following data :

9 (Salary) %. : 200 225 250 275, 300 325

gt () :4 6 12 18 7. 3

e fe g god (3a) 275 F18 2
Maximum frequency =275 (18 times)
1S Mode (Z) = 275.
dd ar rfafessr uft (Continuous Series) :
2f -1, -1,
7 =9g%h & Hd/ Mode
|, = S8 I A=t 9/ Lower limit
f; = 9geTh it 3G/ Frequency of mode class
fo = dgaIh Tt % % A A 3gf/ Frequency
immediately preceding from mode class

f, = JgIh Tt & & a| A} 39/ Frequency

immediately following mode class

Ex.:

Z=1 xh

FgeTh hi TUTHT—
Wi (Marks) farenffai @t @@ (No of students)

Score No. of students (f)
0-10 5
10-20 7
20-30 15 > f
30-40 25 > f
40-50 8 » f,
f, —f,
Z=1+——"—x
2f —f, -1,
= Z:30+&x
(2x25—15—8)
= Z=30+ 10 x10
50-23
Z=30+1—0><10 :>30+1ﬂ
3 27 27
=30+3.70
A =33.70

4

(SrasT T Wi wifteE 3R agew

(Empirical Relation between Mean, Median

L and Mode)
N dgcich = 3 ) = 2 (HTA)
Mode = 3 (Median) — 2 (Mean)
Ex.: WEd = 12, WIeHeRT=16.5, Fgeteh =72
Mean =12, Median =16.5, Mode ="?
Sol. Mode = 3 Median - 2 mean
Mode=3 x 16.5-2 x 12
Mode =49.5-24=255
Ex.: gk = 16, WIART=21, WEA = ?,
Mode =16, Median =21, Mean ="?
Sol. Mode =3 Median - 2 mean
16 =3 x 21 -2 mean
Mean = 63-16
Mean= —=23.5

h = g/ Interval Ex.: WTeT = 20, Sgesh = 18, HIfHehT = ?
. ey o Trer qgTE ;. Mean =20, Mode =18, Median="?
Ex . # (Mode) o T:Iﬁ‘ Sol. Mean-Mode = 3 (Mean-Median)
Find the mode from the given observation : 20-18 = 3 (20 — median)
YTwAieh (Score) :0-10 10-20 20-30 3040 40-50 2 = 60— 3 median
femfdaiwiger: 5 7 15 25 8 3 median = 60-2
(No. of students) .
Solution : median= — = 19.33
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[ T T (Partition Value)

] Q3=3(I\L+1)

e guft § gem (Q,) 3R Tt wgdw (Qs)
ht TUTET (Calculation of Q; and Q; in Individual
series)—39 90T § HANYH U I N HH § FaRYd

T foa ST 2 @9/then,

In this series first of all the terms are arranged in

ascending order.

R _3(N+1)

Q=" 4

yy: fre wdet ® wow ud et ugede (First &

Third Quartiles) ¥ ITUHT & ?

18, 24, 21, 19, 23, 25, 20
Solve :

AE B H A W (In ascending order),
18, 19, 20 21 23 24 25
N=7

N+1) 7+1 .
Q= 2 aTqE:Tenqa

=§=2Eﬁqa
4

WWQ1:£

Q3:3(N+1)aﬁq—q’:3(7+l)a?qa
4 4
3x8 .

>——=064d g
4
Q3=6Eﬁq‘c{:§

yo: e AHeRi | Q, and Q3 ht TUTAT it ?

3
=—0O+)=
4( )

103

3.00)

=3x2.5
=7.591 =
7.58 W& (Q,) =741 w&+0.5(8a v& - 74 )
=12+0.5 (13-12)
=12+0.5x1
Q,=12.5Ans.
a9 H Q, & Q; T TUHT—

Q =t+ n

observations

=T (Interval) : 0-10 10-20 20-30 30-40 40-50

Where: /= lower limit of the Quartiles class

N = Total frequency.

F = C.f. of the class preced the quartile class
f= frequency of the quartile class

h= internal of the quartile class

9= : T AHRATET | Q, 9T Q; Tl TUMT shitsy?
Find the Q; and Q; from the following

g (f: 8 20 35 17 10
Find Q, and Q; from following observations Solve :
gs 29 23 §9 ﬂ’ Q’ Q, §9 ﬂ ; a-'ﬁ"_(‘ﬂ' a;nqﬁ' (f) m mﬁ{
Solution : 3TUE %9 H M T (in ascending order)— (c.f.)
6, 8 8 9 10 11 12 13 14 0-10 8 8
N =91 Q, 10-20 20 28
20-30 35 63
Q No = [N_”j o ge Qs 30-40 17 80
4 40-45 10 90
O+ N=90
Q(N) 2 90 1. 90
Q,=—=22.50 [ -N==—"= 22.50)
10 4 4 4
=—=2.50491 1= 1
4 “N-F
2.5th & 78 = g8 7 + 0.5 (1 - ) Q, =t+2 —h
=8+0.5(8-8) 90
A
=8 =10+-2 %10
Q, =8 Ans.
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o223

2x4

=10+

2x4
:>10+§
8

=10+7.25
=17.25 Ans.

3

°N-F

4 b, e N3, %0

£ 4 4
= 675

Q=0+

349063

Q, =30+4 x10

17
270-252
— X

17x4

18
17x4
30+£

17

32.65 Ans.

Q,=30+ 10

Q, =30+ x10 :30+%x5

=

@M (Deciles)—a3MHh (d)ﬁmtﬂwﬁﬁm
2 S WHBHIET B &W A A0 # frdif s & 2 |

WEA: ol ARt 39 B @1\ 6D AifeaH
& e Bl 2|

Deciles are values that divides a set of observations
into 10 equal parts,

Hence, there are 9 decilesin total of these. D5 is
equal to the median

79 vl § wawew udl B IR HW § afud #
feram st 2

In this series first of all the terms are arranged in
ascending order.

ddl/then,

1
D =—x(N+1
=10 (N+1)
2
D, ==x(N+1)
> 10 (

3
D, = X(N+1)

T JHRY similarly

D=9

710

x (N+1)

weq gt H/In continuous series-

[io~")

f

7]
A oy

f

T YR 3= /Similarly others-

Itk (Percentiles)— 3ddsh (P) El o i %, Sl
FHHATT I G AR H A H g o 29 21

wWEd: FA HEAR 99 TS (1, 2, 3........99) B g
THH 50 af vicHe Wi & g 2|

"Percentiles are values that divide a set of observed

D, =1+

D, =1+

into 100 equal parts."

Hence, there are 99 percentile (1, 2, 3, ....... 99). 50™

is equal to the median.

4 |&fed oot qen wfved ot ® (Individual &
/discrete series)—

39 200 # weweH WS # NG HE H HaRed
feran ST &

In this series first of all the terms are arranged in
ascending order.
ddl/then,

1
P:—X N+1
' 100 (N+1)
2
P =——x N+1
> 100 (N+1)

3
P=—x(N+1
> 100 (N+D
BT Wt/ Similarly
99
P =—"x(N+1
” 100 (N+D

Heq gt H (Continuous series) :

N 2N g
P1:1+%><h P;H%xh
3N _
p=1+100 .y
£
g4l ¥R/ Similarly
9N _
1399:1+—100f xh
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3TUTSRIUT ht HIT

(Measurement of Dispersion)

srafeRtur  (f&iuun)  (Dispersion)— TIfFROT &
yifsash a1l ‘forawrer’ o1 ‘Bl (Scatteredness) @ 3TAfHTOT
1 ST & el F fRar ST 2

The literal meaning of dispersal is 'scattering' or
'scatteredness'. Dispersion is used in two meanings.

(A) wom rf—aafeter ¥ agd ug gvft & g
wel & foedr o die forean 9 7 3veid svafeRtor
37 Giwisl & R HI e HT ¢ fordeh S
goft % 92 qg S 2

First meaning— Dispersion the
expansion or expansion of the limits of the

means

marginal terms of a category, that is, dispersion
reveals the difference in the limits within which
the terms of the category are found.

(B) TEW Af—37ufbtor § aread yawiet & HE ¥
forw T frget @ W B

Second meaning— Dispersion means the mean
of deviations taken from'the mean of the series.

[ YHIUT (Variance) ]

sgeor off yaTg faEe IR SMERa HE § | QI o
¥ yaor &1 3d qE foEe & At (Square of standard
Deviation) ¥ BTl g 3791{?[

Variance is also a value based on standard deviation.
In common language, variance means the square of
standard deviation i.e.

|Variance (V)= (Sd)? |

SD =+/Variance

e ey fagad & ‘sitgd fEe  s1gar ‘ugw a7uf
1 el ST 2|

Mean deviation is called average deviation or first

moment of dispersion.
Variance : The square of the standard deviation is
called the variance and may be denoted

o =+/Variance

Coefficient of variance = E>< 100
m

by.c”.

3TeRTuT JTU ot Hfeat

(Measures of Dispersion)

TfRTOT IO S g Sfvat e wew g
The main methods of measuring dispersion are as
follow :

(A) g §fq stegar stafetor @t wfd A9

Methods of limits or positional measures of
Dispersion :
(1) &=/ Range
(2) AW a@ﬁ"m" o/ Inter Quartile Range
(3) wIweh f&R/ Percentile Range

(B) wrex foge dfd steran syqfertor &t TTomT A9 -

> T9UT $ A oTufhir g off e 2 Methods of mean deviations or calculation
Variance is also called second moment of measures of dispersion
dispersion_ (4) a—ﬂ% ﬁ’a’a—:{/ Quarﬁle deViatiOn
>  afe fredt gdeden ¥ WEROT & TMUMT & @ ol (5) #rea fa=res/ Mean Deviation
AT <l 54 fepu forTT sy feeren T &l BRIy (6) ¥HM fa=e/ Standard Deviation
fepat STl 21 (7) 3 "4/ Other measures
If variance has to be calculated from a.data' series, ©) ﬁ@l‘sﬁ'&r iy Graphic method
then the formula for standard deviation is used )
without using the square root. (8) @RS 9%/ Lorenz curve
wifterant 188 YCT



[ fora (Range) ]

TE FUHTT H TR WA WY § IR F &9
,“forear &1 31 Rt THEATAT % W e & SR
g 7 sl frdt gHeATer % Tag 98 3R Fed B g
% R I R F2d 2

This is the simplest measure of dispersion. As a
definition, "expansion means the difference between the
limiting values of a data series", that is, the difference
between the largest and smallest value of a data series is
called expansion.

|Range =Xmax—-X min|
3T

{ X max=L=Largest valuein theseries }

Xmin=S= Smallest valuein t heseries

fora™ & WTAeT |9/ Measurement relative to range :

st | Coefficient of Range = L-§
L+S]

[ =T ?rg’ﬂ%ﬁ TR (Inter-Quartile Range) ]

R TS H MU FHAATAT & FIH =qES (Q))
T A =qdeh Q% SMUR | I AR

Inter quartile is calculated on the basis of first
quartile (Q,) of third Quartile (Q;) of the data series

Inter Quartile

Inter Quartile
€—Range'—>
K | ! | =
v v v
Q Q. Q

| LQ.Range=Q, - Q, |

[ ITaHeh T (Percentile Range) ]

ML A B b ford wwsh fomar 1 off s
fepem ST wehelt B |

Percentile range can also be used to determine
dispersion.

9% o0 gewem 90af T (Pyg) T4 1087 IAHE
(Po) I TOHT S ST 21

For this, first of all 90" percentile (Pyo) and 10™
percentile (P;) are calculated

59 T G FA A 2

After this the formula is used

PR=P, -P,

PR = Percentile Range

(1) 7O & §fF 9 g9 R &t forar S geher 21

From the point of view of calculation, decimal
expansion can be writer as

(2) THE R HaH 31 A ST 8 | (3 faE @)
Fifeh

Percentile range (expansion) is considered as

best (from other expansion) because—

(i) I8 foedrR HHepHATe & o (Exterme) @ g
yefe = g
This range is not affected by the extreme
value of data series

(i) 2 997 % 7T F 80% Ted W MERA el 71
It is based on the middle 80% value of the
range.

79 : T dHer | srR-Tigde faear qen yaneh
e <At TTuTAT SRt ?

the

Find the inter-quartile range and percentile
A : :
’ range from the following observtions.
Salary (Less than): 10 20 30 40 50 60 70

No. of workers 5 8 15 20 30 33 35

Solution :

Class f cf
Internal
Py 0-10 5 5
10-20 3 8
Q 20-30 7 15
30-40 5 20
Qs 40-50 10 30
Py 50-60 3 33
60-70 2 35
35
Ql NOZT
=8.75
g_F
0=+ I xh
3 g
Q,=20+ 47 x10
20 8.75-8 10
7
=20+ 0.75 x10
7
Q,=20+1.07

Hittezrant
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Q, No =%(35):> 26.25

Iy
0,=l+ I x h
%x35—20 p
—40+4
14
—40+3x8.75-20
—40+26.25-20
—40+6.25
—4625

Inter Quartile Range=Q, — Q,

IQRange=Q, -Q,
=46.25-21.07

IQRange=25.18 Ans.

P, N0:10x35
100

10y g
p,=1+100
v

(llooox35—0)
=0+——2x10

=3.5"

5
:3—'5><10=7
5
90
P, =—x35
100
22231.5
10
9N
Pg():/"'Lxh
f
0 3530

:5O+100fx10

31.5-30
" x

=50 10

:50+Ex10
3

=50+5
Py, =55
Percentile Range (PR)=P,, - P,
=55-7
- 88

PR =48

[ a@%'f'éﬁ ICERES (Quartile Deviation) ]

fomam w &t df7 & g 9§ (Extreme value) &1 &
e faT ST € 39 H R B F U agds e
feremfre fopam|

In the method of measuring range (expansion),
Importance given to only extreme values. To overcome
shortcoming quartile deviation was developed

TqdF faae & WE F g0 e |7 FE agde
e T aqdshl h TRER R # eTs 2

Explaining the quartile deviation, Mills said that the
quartile deviation is half of the mutual expansion of the
two quartiles

Quartiledeviation (Q.D.) :%

Coefficient of Q.D.=M

Q} + Ql
Ex.: For a symmetric distribution Q;=20and Qs
=40 The median of the data is
Huftfes s & faUw Q, = 20 AR Q; = 40
SATehel i WITERT TATSU
(a) 30 (b) 20
(c) 10 (d) 40
Ans : (a) T9A s § Median
_ Q;+Q
2
_40+20
)
_60 _
= =

Ex.: The first, second and third quantities of a
frequency distribution are 10, 25 and 40
respectively. The quartile deviation given by—
T SHERAT deq @ yew fdw ofw gl
T A9 10, 25 AR 40 1 wen feeeE

30

frafafga & @@= gm?
(a) 8.75 (b) 25
(©) 3 (d) 125
5
Ans : (¢) Quartile Deviation = %
Co-efficient of Quartile Deviation
_Q-Q
Q;+Q
40-10 _30
40+10 50
3
3 p—
5
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[ qred faere= (Mean deviation) ]

ey foae B SiEd fome Sigar MM ST
= ff e S g |

Mean deviation is also called 'average deviation or
first moment of dispersion.

e freel ¥ 319 eSSl H =i wgf & R
Ag Agar et ot Qi aren (WH=R Ared, i
o agas) § et ™ fafrm e % faeed &
JuR e I 7

Mean deviation means the mean of deviation of
values extracted from any measure of central tendency in

the data series or any statistical mean (mean, median or
mode)

e A9 T €9 (+) A F=O (-) S O R
+ Bg fear s 21

The mathematical signs of plus (+) or minus(-) are
neglected while taking deviation.

fieg & oER, “fedl TEmer @ WA A W
Tt § foTT T frert % Sied St A free ed 217

According to Mills, "The average of the deviations
taken from the arithmetic mean or median of a series'is
called mean deviation."

MD:%Z|fi x, —m|

Coefficient of MD:@

X

e Fimet & fow aura aeg | e @
FHHT TUT FIA Hii7

Calculate mean deviation & its coefficient from
mean for the following prices :

210, 220, 225, 225, 225, 235, 240, 250, 270, 280
Solution :
T

Ex.:

e | faere=

X = &zﬁ Mean deviation =ﬂ
N 10 10
=238 MD=17.6
MD 17.6

freafafea ot w1 faee aRefaa g
g ferere= utieR [T At ?

Calculate the deviation of the following values
and find the coefficient of deviation.

Coefficient of MD=——=——=0.074 Ans.
X 238 ==

Ex.:

2,4,7,89
Solve :
X |dx|
2 2-6|=4
4 4-6|=2
7 [7-6/=1
8 18-6| = 2
9 9-6| =3
A 2x=30 | Xdx=12
e fa|ad (MD) = ZSX
12
5
=240 Ans
ﬂ .
N=5 Coefficient of MD
X230 _¢ _MD
N 5 X
=% =0.4 Ans.
ehicad Ared fafr/erg dfer fafer -

Assumed Mean method/Short trick method :

de-i—[X—AX](Zfb—Zfa)

£\ Mdx =

Price Mean deviation n

X) |dx]| Sl Tdx =Hfead g ¥ fow o fver fament @ A

210 |210-238| =28 21/ Sum of absolute deviation taken from the assumed

220 [220-238| =18 mean

225 [225-238|= 13 -

225 225-238| = 13 X = dIfds 7T 21/ Real mean

22 225-238|=1 — . .

232 ‘\2355-2188”: ; AX = ifead e § S feer & afwet §

240 240-238|= 2 21/ Assumed mean which is used to calculate

250 250-238| = 12 deviation

270 270-238] = 32 Sfb= drdfas e a9 IHH A & HE B Gl

280 [280-238| =42 Number of values below the true mean

- Sfa= dfGd WET ¥ FW & HAT T @AY/

N=10, Xx=2380 >dx=176 Number of values above the true mean
wifEent 191 YCT



AT Hfead @reg = 7
Let assumed mean = 7
dx|(7) &
[2-7]=5
|4-71=3
[7-71=0
18-7]=1
9-7]=2
Zdx=11

O |00 ||| 4

Zx=30

de+(X—AXj(Zfb—Zfa)

n
_11+(6-7)(2-3)
s
1+ (—1 X —1)

5 s
sl 12,
5 5

e faaeH Ffeqd fafr & wRefor fomet g/
it fren ST W @ ue fafy oo w®v @ q
HTARY S @ S ardfaes @ e, 9e §
A B (T A T Hfead Wed arsdfes 6T %
e &)
The mean deviation can also be determined by
the deviations calculated using the assumed
method. This method especially. adopted when
the actual mean is4n fractional number (keep in
mind that the assumed mean should be close to
the actual mean.)

foreT TRt @ W1eT & SNER W Uy feere
3 ATer fererets TTUTieR FI it
Calculate the mean Deviation from the mean
and coefficient  of mean Deviation of the
following distribution :
X : 10 15 20

f : 8 12 15
Solution :

X f

Note :

Ex.:

30 40 50
10 3 2

fx fdx

dX
110-21.6=11.6
6.6
1.6
8.4
18.4
28.4

92.8
79.2
24.0
84.0
55.2
56.8
392.00

10| 8
15 12
20| 15
30 10
40| 3
50 2
N=5

80
180
300
300
120
100

fx=1080

Yix 1080

N 50

(=

21

[e)

X =

MD = > fdx :ﬁ
N 50

=7.8

i

MD _ 7.84

Mean 21.6
=0.362 Ans.

3, 4,5, 6, 7 GEARH @ We" fawe W=
T

Mean deviation of numbers 3, 4, 5, 6, 7 is—

Coefficient of MD =

Ex.:

(b) 1.2
d 25

(a) 1
() 5
Ans : (b)

deviation from mean (5)
2

N o b ow H
o = O =

d
Mean deviation = Z—
n

:é:l.z
5

YHTY 37T W (o< }

L (Standard Deviation)

“JHTq 3T9ET HTeh fa=reT T AT fohdfl wweRdTen
H qieg 9 foqd 73 famedl o o o HR A1ET o

Fifger & 217

Standard deviation means the square root of the
arithmetic mean of the squares of the deviations taken
from the mean in a data series.

qrEafaer At o (Real mean method)—
_[ze
SD(o)= N
2 fd*
SD(o) N

hieqa ATed fefer/Assumed mean method-

]

Yd*x

SD(o)=

Hittezrant
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yeaer fafer/Direct method-

2 2
SD(0)=, | = _(&]
N N
2 2
SD(0)= | =X —(Xj
N
Ex.: 5,10, 25,30 50 ST A9 ferere™ AT St
Calculate the standard deviation values are 5,
10, 25, 30, 50?
Solve : (1)st method
arEataes Ared fafir
Real mean method
dx-X) &
5 -19 361
10 -14 196
25 +1 1
30 +6 36
50 +26 676
N=5, >x=120 1270
x=120_2
5
d2
C=4|—
\ n
_ 1270
5
0=+/254 =15.937
IInd (Method)
ehfeud ATed fafir grr
By assumed mean method
X dix-A) &
5 -20 400
10 -15 225
25 0 0
30 5 25
50 25 625
N=5 »d=-5 xd*=1275

AT Hfeqd 7 (a) = 25
Assumed value

3
n

o=
N

o=
o=+/255-1
c=+/254
:15.937;&
yeaer fafir/Direct method :
X X2
5 25
10 100
25 625
30 900
50 2500
120 4150
4 |
foraem = ¥ fow ™ WH ST Wed  (FET
?I/Here the deviation can be considered to be
taken from zero)
N=5
()
6= B kel
N N
4150 [120]2
o=,|———| —
5 5
6=+/830-576
c=+/830-576
c=+/254

c=15937| Ans.

g faere= fafir/Step deviation method :

[ £d?
o=
N

Ex.: T weent & woTq ferer st o a6 ?
Calculate standard deviation of the following
data :

Size : 6 7 8 9 10 11 12

13 8 5 4

frequency : 3 6 9
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Solution :
aTEAfeeR TreT fafer
Real mean method
X f x d=x-X) fd’
6 3 18 -3 9 27
7 6 42 2 4 24
8 9 72 -1 1 9
9 13 117 0 0 0
10 8 80 +1 1 8
11 5 55 +2 4 20
12 4 48 +3 9 36
N=48  Xfx=432 >fd>=124
xoxfx_432
48
9

o=

2
JEC
N 48

=1.606
=1.61

Hfcqd Areg f9fer g7 @ A = Hieda,J1eq 71 A = 8

By assumed mean method: A'= Assumed mean

A=8
X f | d=(xA) fd d’ fd?
6 | 3 2 -6 4 12
7 6 -1 -6 1
8 9 0 0 0 0
9 | 13 +1 13 1 13
10| 8 +2 16 4 32
11 +3 15 9 45
12| 4 +4 16 16 64
n=48 »fd =48 »fd*=172
o [Zfd _(EJZ
N (N
_ 248t
48 48
= /3581
=/2.58
=1.61

yeaer fafir/ Direct method :

X f fx x>
6 3 18 3x36=108
7 6 42 6x49=294
8 9 72 9%x64=576
9 13 117 13x81=1053
10 8 80 100x8=800
11 5 55 121x5=605
12 4 48 144x4=576
N=48 Tfx =432 x> = 4012

>x? [fo]z
o= _| ==
N N
4012 [432}2
o=,|——| —
48 48
—/83.50-(9)) =  /83.58-81
= V2.58
1.606
1.61
Ex.: In a distribution, n=10,Yx = 60,Y x> =1000
then standard deviation is
§ed W n=10,Yx=60,Yx>=1000 a1 W%

Terere == g m?
(a) 64 () 8
() 36 @ 6
. _Zx %y
Ans: (b) SD ===~ (X)
Xo2X_60_
T n 10
1000 .
D=, =~ (6) =100-36 =+/64 =8
( STUTSRIUT T HIUT ST =T

(Relation between Measures of Dispersion)

g fauT (Normal Distribution) 379l GTERUT &9
¥ rgfAd (Moderately Asymmetrical) s # =qds
e (Q.D.) AeA fame (MLD.) SR s fee
(S.D.) & Hred U e g g S €, S SR
=

Normal Distribution or moderately asymmetric
distributions, a certain relationship is found among
quartile deviation (Q.D), mean deviation (M.D) and
standard deviation (SD) which is as follows :

» QD:SD=2:3
» MD:SD=4:5
» QD:MD:SD=10:12:15
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HUT 3N W
(Permutation & Combination)

EX PR WO /Permutation & Combination

AT TS T H AN BH R & g% asget ¥ ¥
% T F© ovgar ot A de I 99 R yER
feFa ST €, 78 [ F 2

By using permutation and combination we find out
how some or all of the given items are selected at a time.

“ofy T F (M) RERE p a0E @ B S
b1 2 71 390 e (ram) R g 7t @ fpar o
W%ﬁﬂﬁﬁaﬁm%gﬂﬂﬂ%pxqﬁl”

"If one action or work can be done in 'p' different
ways and second action or work can be done in 'q'

different ways, then the total ways of doing both those
works will be p x q.

chHd (Permutation)

AT = ThA + TI (SRAIRR o)

Permutation = order +

selection)

It el & TA ° 3 HH W o oA & S ar
T H1 T T FHHET HEAd R

If the order of items/is also kept in mind while
selecting them, then'each method of selection is called
permutation.

3T?J|f'rf\/Hence,

“& g aegel 6 9 TS ua 9 @ TH 9 A
3¢ e Rre-foe wdf & @ o1 gebar 7, 390 ¥ 9
HH & B (Permutation) Fed 2

Each of the different arrangements which can be

made by taking some or all of a number of distinct
objects is called permutation.

Example : GIGH aﬂi‘)ﬁ A, B, C ¥ 9 - aﬂaﬁ H
formfefad el & T@r S gehar 2

Out of 3 objects (A, B, C) taking 2 at a time total
arrangements

Wy g 53 H ¥ 2 agel # @ 9 dw 6 fe-
foret et & war ST e 21 ST HEAA H TS 6 2

It is clear that taking 2 out of there objects together
there are 6 different arrangements can be placed in

sequences. Hence the total number of permutation is 6.
(AB, BA) (AC, CA) (BC,CB)

selection (ordered

Tt 0 W fI9AWUT/ Analysis in mathematical
form : n fFF-firT a%gefl § ¥ r I%GS H T 9T TH R
I FEEE H Pl WA H SAH "p FHAN P(n, 1) §
weffa feham s 21

The total number of permutation obtained by taking 'r'

objects together out of 'n' different objects is represented

by the symbol npr or P(n, 1)

"P.=P(n,1)
A P, =n(n—1)(n-2).....r TOAGUS] TH/to r factors
np _ n!
Y-

@ n! T 37, (Meaning of n!)—1 T AR n T B
off Wfoe dems styar g i HEmsi & AR
THRA B FAS n! A [n FN H fRAT S @
‘SHIOT n' (Factorial n) TgT ST & |

The consecutive product of all natural numbers or

positive integers from 1 to n is symbolized as n! or |n

which is read as 'Factorial n'

n! =n(n-1) (n-2)...ccceenneeee. 3.2.1
(m=1)!=(m-1) (N-2)eereerrrrenee 3.2.1
n!=n(n-1)!
=n(n-1)(n-2)(n-3)............ 3x2x1

Example : [9=9x8x7x6x5x4x3x2x1

332 ﬂ%ﬁl‘q\ﬂf RUTH/Some important results :
i 0!'=1

(i) "Py=1

g/ Proof :

n n!

Fo= (n—b)!

|
Tpy=— =1
n!

THES, €T AT JIlRrehRdr
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(iii) "P, =n!

g/ Proof :
np _ Nl
" (n-n)!
np 0!
"o
nPn:nT!:n'

@) "P=nx"D Py

g/ Proof :

nPr = I’IX(nil) P(r_

np _ 1!

TSI AT HA H 999 ¥A/Important formulas

to find permutation :

FeT T
/ Total
items

Teh a1 T off T
El'{?\-;'lf/ltems taken at
a time

Ul ht
&/
Number of
permutation

npr :L!
(n-1)!

n

np _
P, =n!

p T FHR &H
q T H= Gl
r TSR S G941 I
IEEREEV
p is alike of one kind
q is alike of second
kind
r is alike of third kind
and rest are different
types

n!
pixqlxr!

()

5 ¥ g agg &
fopat A ot
g B el él/(r)
Each of which can be

repeated any number
of times

(®
Safsh wiE fovm
& YT Wl S I/(r)
When a particular item
must be taken

T X(nil) P(rfl)

giar a1 whtd shAed/Circular Permutations—
& gE el § 9 o9 oua el & UH g9 & IRy &
IR R P wA § @A % W A gaE A aHE
FT FEd 8|

The method of placing some or all of the given

objects in different orders around the circumferences of a
circle are called circular or cyclic permutation.

g TwHET A & o G/ Formula to find

circular permutation :

TN/ Case 1. S EfRyomad (Clockwise) 3R A
(anticlock-wise) I § 92 g-

When there is a difference between clockwise and
anticlockwise sequences -

39 TN, n TGel # 9 r aU oF W),
In this case after taking 'r' items from 'n' items

ot sl T =

I

n Pr

no. of cyclic permutations =
r

foRm &¥n 5@ r = n @ srufq T ol wH @y
SE, de &30 1 H,

in special case when r = n, means all objects (items)
are taken at a time

g AT H H&A/number of cyclic permutations

=(n-1)!

TYM/Case 2. & RUMEA AR aHEd Al § g 9e =

gl/When there is no difference between clockwise and
anticlockwise -
g AT H H&A/number of cyclic permutations
_(n-D!
2

R o) (Combination)

o (Combination)—3f F&Gal & a4 & 346 HA
R & 7 1 S, @ 999 F I 1 G wgarn 2|

379t ' % 9 F A T W@ gC & g awei ° 9
T2 al O FI UF WY AR S GIE AT G A 2
3T ¥ Y% §YE I 94 (Combination) Hed §1”

If the order of items is not taken into consideration
while selecting them, then every method of selection is
called combination, that means "Without keeping in mind
the order of the items, the groups are communities that are

formed by taking some or all of the given items together is
called a combination.

THES, €T AT JIlRrehRdr
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dorr 3R wuerr W 9T (Difference between
combination and permutation) :

Yo # a5 % HH W & T R S 8, e
e § o o Y W AN faar S 8 |

In combination, the order of the objects is not taken
into account whereas in permutation, attention is paid to
the order of the objects.

o & ﬁ'TlI Hehd (Notation for Combination)—
n f fd axqei § @ ¢ aeqel @ T 9g oH W
el P SEA F TS "C, A C(n,r) ¥ TRAT
ST 8,

The total number of combination formed by taking r

objects out of n different objects together is represented by

the symbol "C; or (n, r)

o !
S&l/Where, |"C, = —
rix(n—-r)!

TE@YUl TRUM/Important results
i "c, =1
(i) "Cy =1

n—pC

?}ﬁg & S %/ r
In which special
object 'p' is always

excluded

n Fd 3rar T4y All o

of them

(p+q-+r) TGS AT p, q 3T r TGS & i wyF
farTS -

The _distribution/division of (p + q + r) objects into

three groups of object p, q and r :
" (pbadn) TEt # p, q o e B A ag A
foafsa e 1 o fafef

Total methods of dividing (p + q + r) objects into
three groups of objects p, q and r

T AT A h THE T /Important formula to _(p+q+1)!
find combination : pixqxr!
T/ TH R H o 8 | e it Hemn/
Objects | gt/ Number of Number of TG T AW AU/ Uniform division of
objécts taken at a combination objects :
time 3p aegell & p Il & AW PE-fam g §
n ' ne — M || e @ e R
"orik(n-r)!
Total method of dividing 3p objects into the three
n n _
"Cy =1 different groups of p objects
n 0 "Cy =1 _ Gp)!
3
n r n—pc ()
. r-p
p fre Y p e T R A T A
. 3p I3 a3 379qr 3
I fthal  eR-auar [ s & o fafet
r Total methods of dividing 3p objects into three equal
in which special groups of p objects
objec.t 'p' is always _ G3p)!
included 3 (p !)3
TS, GO 31 yriRreRdr 197 YCT



Ex.

(1)

(i)

YTRIGhaT (Probability)

YTrrehdT
(Probability)

Mkl I8 o1 TMfsash 27 ‘TwqeAr a1 ‘wwqfear o
81 v e 52 & FA (Chance) V& S[g ST 8,
@ 98 s ifAfyEa @ S @1 e # aiffyed v
e ¥ I TEAT IO & S 1A R
T ) AT FEed 2 |

The literal meaning of the work probability is
'possibility' or the probability of an event. When the
word chance is added to an event, that event
becomes uncertain. By adding uncertain words to an
event, possibility arises in it. This possibility is
called the probability of the event.

GOR # ;& BN & TA 8 81 NUH YR &
T & gRem fifyed g 81 S S F1 e
=, forw fafy 9 ar e IR freren sTe gww 99
3T 1.5 & 3 2|

fedrr s % T & 8, e an-ar A § aRom
e S 21 el g IRoTH SR e R &
Generally there are two types.of experiments in the
world. The results of the first type of experiment are
definite.

For example, no matter »how many  times the
refractive index of glass ds calculated, its value
always comes tofl.5:

The second type of experiments, are those whose

results change when repeated repeatedly. That is,
their results depend on chance.

g 1 B 9 I8 Ffved 7 g 5 S ofi
I AT =51/ By throwing a coin it is not certain
whether it will come up head or tails.

U H AgEA bt H 1, 2, 3, 4, 5, 6 B TI 3k
S e e 7€ 21/ It is not certain which
number 1, 2, 3, 4, 5, 6 will come up by throwing the
dice at random.

o g TR & W (S owew § gl e
TR e S o) & e &1 & W a8 7
Therefore, the study of the second type of
experiment (which was initially done by gamblers
and (speculators) is called probability.

FA A T, AEE AfAREd meAsl & ar #
aftaes & w Rafa 317

Carner said, "Probability is a state of mind about
uncertain events."

A ok STUR, TR 3R FeAR H THH
raraTsT arell qEed TS % W eTu 21
According to Laplace, "Probability is the ratio of
favorable events to all events with equal
probability."

[

‘Hgﬁl‘l{l'l'f JTTSAT (Salient terminology) ]

e IEI VS Experiment :

T 3% 1 SYANT g gl @ wef aRore o1 fefr
fonell ST 2 |

The word experiment is used where the result is to
be determined.

Frafedeh YT/ Random experiment : & fhedl 2T

A GRGRT TSR H I @ 3R gRemm T S|
T B0 8 | T AT Ages AT Sead # 1
When an experiment is repeated again and again and

the results are not the same. Such experiments are
called random experiments.

UG TE TeAT/Trial and event : {5dl d&m@s sl

Ex.

I W FH & U foFT T AT stegar oAt W
e 1 T@ Fed 2

The experiment or process adopted to obtain any
numerical data is called trial.

. : fag #1 I®AET (fFAH IR)/ Coin tossing (how

many times)
o NEET (fpal aR)/Dice rolling (how many
times)

o T TN & A€ W GRUTH ST HEA 21/ The

results obtained after an experiment are called
events

: fogd @1 R T = T U @ B S®
(1,2,3,4, 5, 6) 3AII/A coin getting heads or tails, a
dice getting any number (1, 2, 3, 4, 5, 6).

Halmgut T2,/ Exhaustive event— T8 AGHSH FANT

Ex.

& grifad aRurmt 6 Fa g s & fodr wafgef
AT, FHEA 8|

The total number of possible outcomes of a random
experiment is called the exhaustive events.

: Uh Rre & 3o ¥ f @ @ ua @ w2
7: gatTqul seel i g 2 gl

A coin can be tossed to get heads or tails. Hence the
number of exhaustive events will be 2.
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[ TRUT e ST (Mathematical explanation) ]

Ife fordl F@ # w2 E, 2 R § 52 gl 7 3N
b faftel & T e TEd T SR T ¥ s fafy
T (Equally likely) @ 319fq 39 @9 faferdi =t
a1 99 §9 9 @

If in an experiment an event E can occurs by 'a'
methods and cannot occur by b methods and each of
these methods is equally likely, that is, all these
methods have equal probability, then, the event will
occur.

ﬁ/then,
ST ¥4 31 MfAhar/Probability of occurrence

a

Ca+b
ST 9 WS &I Wfhar/Probability of event not

occurring =
a+b

IfE ¥ E & g 1 M i P(E) T 6 & I/
If the probability of occurrence is P(E) then

a

P(E):a+b

Tt YR A T E & 7 @4 # wiswar P(E) @l |/ If

Ex.

Sol.

the probability of not occurrence is P(E) then

= b

PE)= a+b

: T el § 6 b g m A 211 R @red 21 Al
M A B H TARAL T AW TE B A
WAt/ In an lottefy, there are 6 prize tickets and
11 tickets are vacant. So the probability of getting

the reward and the probability of not getting the
reward.

:P(E)=L:£
6+11 " 17
P(E) ==L
6+11 17

S &9 Hed & 6 B gl a THR U T Gl g 3N
b JHR ¥ & g Wehdl & df TEr ded o d 7 @
fo T & "ed N A T W WAl a ;b &
S # 21 AfX g 3 Wit Ka § gfod a el
K i ifeila e &1, @ s % %A 2 &
wifrRar Kb ¥ f&fua far s

When we say that an event can happen in 'a' ways
and cannot happen in 'b' ways, it means the
probability of the event happening and not
happening is in the ratio a : b. If the probability of
occurrence is denoted by Ka, where K is an
undetermined constant, then the probability of
failure of the event will be denoted by Kb.

Ex. :

feh T F Mbar + 7 g2 P MAHAT =K (a + b)

Since the probability of occurrence + the probability
of not occurrence = K (a + b)

I w1 @t =fed anf A wfeq @ Enft, o wed
& Jfehar 3 T g2 H Tharsi H ITH K (a
+b) 8, S e steer wedar el s

Since the event will either occur or will not occur,
hence the sum of the probability of occurrence and
the probabilities of not occurring is K(a + b), which
is the certainty represent accuracy.
I ffkead &1 s 99 o
If certainty is taken to be unit,
K(a+b)=1
1
a+b
TH YHR "+ # WRISA/ Thus the probability of
a

occurrence \= =P(E)

a+b
gl T "2d4 # WIS/ The probability of not

occurrence = ne__ P(E)
a+b

¥l EF E F & "1 ded 81 A AT B
ekt 1 P & frefid s i T 8 & wifesar &
q® e #

The event Eis called the complementary of E. If the
probability of occurrence of an event is denoted by P
and the probability of not occurrence is denoted by
g, then,

a b

+ =
a+b a+b

P(E)+P(E)=P+q= 1

q=1-P
A/or P(A)'+P(A)=1
fpdt e % B9 & Wf¥dl/Probability of

occurrence of an event =

a+b

TGP WM | FH-F9 29 yo6r o forad 8 & ger &

3T WTIT\{EIH (Odds in favour of an event) =a : b
ST 1 Aidgel WT@WH (Odds in against of an
event)=b :a

TS FeA1 % 3TThel YA 3 : 5 &, af 36 =2
! e J a2

If the chance of favorable ratio of an event is 3 : 5
then find the probability of occurrence.

Uh AT sl SAJge Wﬁqm/ The chance of
favorable ratio :%

21 & Hfed g4 Sl WAl Occurrence of an event
3 3

315 8
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[

yferget-wufy (Sample space) ]

Ex.

Ex.

Sol.

ot T % oRemel % gyeE @ wiae qufy wed 2
T S FW el F 2)

The set of results of an experiment is called sample
space. It is denoted by S.

: T Rras # 3=ied | sfreel-wafy § & fag @ @
3 (Head), I8 (Tail)

In tossing a coin, the sample space consists of two
points : head and tail.

#H9id/hence, S={H T}

: I wh g # 4 R fE-Re &1 & 21w (R),
Jeft (B), @t (V) R @he (W), IR TF SR H &
e frerelt St &, @ sweR et e grm?

If there are four balls of different colours in a bag.
Red (R), Blue (B), Yellow (Y) and White (W). If two
balls are drawn at a time what will be the sample
space :

: U AR H HiE-of & A fereh 1w 8, s R
a1 &t geft @ wfoest ufy -

Any two balls can be taken out at a time, which will
be different colour, then the sample space is :

S={RB,RY,RW,BY,BW, YW}
e 3@ A Fel Sw 6 Ae-dich, dei-ghe @
Se & o 8, fern-

If it is said that only two pairs of blue-yellow and
blue-white are to be taken, then wewill write

S(E) = (BY, BW)

Sl S(E) WA E &l fAed @ are, g &
e 2

Where, S(E) is the number of points representing
event E.

HEATSAT SRl YHe ehIuT
(Expression of probability)

AT 3G 0 § 1 F WeF dE 6@ At 21 AR
fopeft e @ wfeq g fAfvem & df Sus TR 1
erft 3t afx g fafved @ 5 9 sea w4 afeq T
erft o 3TH T S FEET 0 g

Probability is always a number between 0 to 1. If an
event is certain to happen in its probability will be one
(1). If it is certain that the event will never happen
then its probability will be zero (0).

“fopElt T E % @1 @ WIS S(E)/S(P) T ST
g 817

The probability of occurrence of an event E is the
ratio S(E)/S(P).
S(E) _ e ek

PEI=5p) = g Rreat

Ex.

Sol.

S(E) _ Favorableoutcome
s(P)
St S(E), S(P) I SUGY= &Il 2|

Where, S(E) is a subset of S(P)

: 9E fohel W H-U% §e 1 ¥ 12 T fodt g
T % 2 AT 3 % T B bl THABA I i 2
Find the probability of each number written on twelve
tickets being a multiple of 2 or 3, from 1 to 12?

(1 ¥ 12 % @ demel § 2 o1ger 3 & T 2, 3,
4,6, 8,9, 10, 12 81 df% Fawfys 12 Refaei & ¥
8 w1 H 21

In the number 1 to 12 the multiples of 2 or 3 are 2, 3,

4,6, 8,9, 10, 12 since the probability is 8 out of 12
situations.

3fd:/hence, S(P)=12 S(E)=8
374I¥ HIfhdl/required probability
8 2

N T

P(E)=
Total outcome

THGTATST HeATY a1 THYTRIh TeATd

(Equally likely events)

Ex.:

Ffe & 1 & § A TS § ¥ I=w & "ied g
| G GAE 2 ol UE geA geEREr s
HEA 2|

If each of two or more events, the probability of
occurrence is equal then such events are called
equally likely events.

U B UH b H 1,2,3,4,5,6 9 9 fRdr ot o F
TR A H T ST GHEEE 2

For example, in a throw of a dice, every occurrence
of any of the number 1, 2, 3, 4, 5, 6 coming up is
equally probable.

TTET ST AT

(Mutually Exclusive Events)

Ex.

I R I WS gas wed 81 EE § s @
T (UHA B, 3T Tl T Hehell &
Those events are called mutually exclusive, out of

which only one can happen (be successful) the other
can't happen.

: A T U F Rah A BH W AR AR TR A
qT RN IR g 9 A Y e IR A I W
iR arer 97 FW A, @ § e 9 SR A e
T 3R IR Y= A 9 HW ST @ 7R arer am
TR TE 3T TehaT| 3T A TSN WER 3{qas] g2
2

If a one rupee coin is tossed and the face part is
called head and other part is called tail and when it
tossed, the head comes up, then tail cannot comes up
and if tail comes up then head cannot comes up.
Hence both the events are mutually exclusive events.
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Ex. : {58t 98 @ A &1 frgRe 1 sifaesar 1/3 @ a1 B
2/5 81 3T § Fac wH & H G & 3w A @
iferehaT T 27
The probability of appointment of A to a post is 1/3
and that of B is 2/5. What is the probability that only
one of them is appointed.

: 5t @ WA W B # Ffe #§ wER stuasit
et 3, i Ak A # Frafe A 8 A B & A
gt

Appointment of A or B to a post is a mutually

exclusive event, because if A is appointed then B
will not be appointed vice-versa.

afx B & frgfe &t 2, @ A 9 frgfRe = &l
3 3 ¥ R s & fgfe g & i
Hence, probability of appointment of only one

1 2
=—4—
3 5
_s+6_ 11

=
15 15
TS qAT YA (STTH) e
(Independent an dependent events)
fopelt wferael gufy =t & 9= E, 991 E, € A 398
¥ fFft © weA & afed g etgar wfed 7 @M H
79 Y HeA % S B d AERdSd W el
gEdal A Al SeA WOR e deedl g1 35l
S T (3Mf) T HE S
There are two events E; and E, in a sample space. If
the occurrence or non-occurrence of one  of the
events does not affect the probability of occurrence
of the probability of occurtence of the other event,
then both the  events are’ called mutually

independent. Otherwise  the events are called
dependent events.

: 52 AT AN T A T HEGER G AW 8, @
ERIRSECACIERRCERE

If two cards are drawn sequentially from a deck of
cards, then both the cards are drawn in two ways :

Ygell WidT geRbl TS H q: firen e S 2

The first ace drawn is shuffled into the deck.

(if) Forebre T o O T A R e S @)

The drawn card is not added to the deck again.

: 394 | S = {52 A % T}/ In the above S = {52
playing cards}

Sol.

Ex.

(i)

Sol.

() E;= {527l § ¥ U 3! Wig &I T2}
E;, = {Event of drawing second ace out of 52
cards}

E,= {52 Tl # ¥ THY gFH Wiad & g2}
E, = {Event of drawing second ace out of 52
cards}

78 WA T 52 Tl ¥ & fere W g1 T @
T T 2

Here both the cards are drawn from 52 cards only.
Hence, both events are independent.

Ey= {52 7qi § § U SobT TWig &l T}

E; = {Event of drawing an ace from 52 cards}
E,= {51 Tl § § U 3o @ig- & g}

E, = {Event of drawing an ace from 51 cards

E, 51 & Sfed 89 &l J919 E, S W Ued 2|
The occurrence of event E; affects the event E,.
3T By, By W UG AT 3797 Wed 52 2|
Hence E, is a dependent event on Es.

[ Ylch EE'HTQ (Complementary events) ]

afe feft wam # sfoeef Wy S @ W TEew
STEeg E fhdl s & weRfa & 8, A S %
el E 1 W qesd B off Th s 7, S E &
Qb FeAT el Sl 2|

If the sample space in an experiment is S and its
subset E represents some event, then the
complementary set E' of E with respect to S is also
an event, which is called the complementary event
of E.

e A TH g o R A IHH [eh uAT &, Al
P(A)=1-P(A)

(i)

Ex.:

If A'is an event and A is its complementary event.
then, P(A) =1-P(A)

[ TSN Y Hlsham (Operation of events) ]

B TS R @9 (Union of events)—3fE E, @ E,
foaef @Ay S # & g €, @ 9% wear e
d 999 IqRYd &, S Al E, W AgeT E, H e
E, 3R E, aHi § &, 93l E, a91 E, §9 &gl Sl
2 amsd E,UE, ¥ Wi fFar smm 21
If E; and E, are two events of the sample space S,
then the event in which all those elements are
present, which are either E; or E, or both E; and E,
the event E; and E, are called and denoted by E; U

E,.
piclc) Teh Theh ﬁaﬁ e (Picture for a throw of
dice)-
8=1{1,2,3.4,50}
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S = Ui & B & T S ={1,2,3,4,5,6}

S = To roll the dice ={1,2,3,4,5,6}

E, =97 ¥ M« A1 ={2,4,6}

E, = To find even number = {2,4,6}

E,= 5 § &7 §& o4 & = {1,2,3,4)

E, = To find number less than 5 = {1,2,3,4}

: A% 31 s 3oTet ST A 98 He A Ao |

If two coin are tossed find the event

(i) H T F7 UH I R 1/At least one head appears

(i) &H T TH I fiR 1/ At least one tail appears

Sol. :

() ¥ ¥ ¥ % V¥ R § g HH, HT, TH g1/
Events of at least one head appears HH, HT, TH
#d: wfdext TAE A = {HH,HT, TH}

Therefore the model set A = {HH, HT, TH}

(i) ®7 ¥ F7 & T8 R4 & fag TT, TH, HT
wfeest @Af® B = {TT, TH, HT}

Events of at least one tail appears {TT, TH, HT}
the model set B = {TT, TH, HT}
A UB = {HH, HT, TH, TT}

(ii) TS T S (Intersection of events)—3fa E,
A E, wfedl @aiy S & & g’ 8, d 98 uedl
a8 3 99 9w gfEfed @ @ @E, 9 E, a9 §
TS F GAfS FE A2 T By AE, @ efiia
fepam ST 21

If E; and E, are two, events of model space S, then
the event which includes all those elements that are
in both E; and E; is called intersection of events and
is represented by E; N E,.

(iii) ST T =T (Difference of events)— g
sfaesl Tafy & & 9eAl E, @4 E, €, @ E, & 39
Tqel ergFEl arelt T2 S {Ed E, & /@99 e 8 E,
—E, ¥ weRfa 3t St @ E,, B, I =R gl 21
If E; and E, are two events of the sample space S.
Then the event consisting of all these elements of E,

and which are not elements of E; is represented by
E, — E, is called difference of events.

qut YTferehar st WHa
CURETICRRIL NI RN

(Theorem of total probability or
additive property of probability)

Ex.

“FE Py, Py Ps..... P, TER 3Uast (Mutually
exclusive) n AT & T2 &I HAI: MAHATE & A

37 TRt § § Rt & ged # WAk P, + P,

If P, P, Ps, P, are mutually exclusive
probabilities of occurrence of n events respectively
then the probability of occurrence of any one of
these numbers is P, + P, + P; + P..

: fpet wg W A i Fgfe # wfaea 1/3 3R B S
frgfe & wirwd 2/5 21 =7 ¥ Faa @ & B
& 39 I P Ty T4 g

To probability of appointment of A to a post is 1/3
and the probability of appointment of B is 2/5. What
is the probability that only one of them is appointed?

sl '@ WA W B # Ffe H o stdesi
Tet € Ak A S e St €, @ B S e
afz B #i fgfh et 8, @ A # T anfh

The' appointment of A or B to a post are mutually
exclusive events. If a appointed, then B will not. If B

is appointed, then A will not be. Hence, the
probability of appointment of any one of them is :
& g Rl U i fIgRe @ 3 wifiar
1 2
=—4—
35
_5+6

15

[ Torsr wrfremat w1 woT }

(Theorem of compound probability)

Ex.

Sol.

11
:_
15

“qfy A T T F TR S-S FT
e (U g1 w ) sHet WA 3
STCHT-3TCHT Ifeharat & e gt 217

If the probability of two independent events are
known separately, then both events will occur
(simultaneously). The probability of this is equal to
their individual probabilities.

I n WAT TR @ WEHAE Py, Py, Ps,......... P,
g, @ |+t seet & e i wiehd P 21

If the probabilities of independent events are Py, P,

Ps........ P,, the probability of occurrence of all the
events is P.
dl/then, [P=P.P,P ... P,

Note 1 : I TH Yo & frdt sear & &9 1 Ak P
g, oW r T § TR g9 @ & ek
PP...... r a1 =P gl 71

If the probability of occurrence of an event is one
attempt is P, then the probability of its happening in
consecutive 'r' attempts is P. P ...... r times = P".
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Note 2 : AT n F3f & & & MAHATE P, P,........P,

2, 3 ek 7 8 F Wi gt 21 o7 I 4
FH T KT T T YT & THH! Tfehel

If the probability of occurrence of n events are P;. P,
......... P, then there is a probability of not happening
of all these events.

Hence, the probability of occurrence at least one.

1-(1-P)(1-P,) e (1-P,)

: AT F TS ¥ UH-UF H 9R a9 @i 99 @ R
3= B TS F A @ S R adel 34 g
TETE B I AT TFehe & 2

Four cards one by one from the deck of cards are
drawn and are not put back into the deck, then find
what is the probability of them all being kings?

Sol. : 52 A9 & TS H 4 FEIME B &1 FA: Th AEUE

Ex. :

e F wfear = 4/52 dfs diw ga arer & f w
T § 78 @ S 81 o U9 51 AT @ 9 2 SR
Iz aevR Wi faan T, @ I A4 e ' ™
3: gHY AR dreRE Wie @ e = 3/51

T yHR dEd aR IR =i 9 aewE wied
TfeRaTd SHAST: 2/50 ST 1/49 B

3d: ST wfendr :ixixixi
52 51 50 49
_ 1
270725

There are 4 kings in a-deck of 52 cards so one
probability of drawing the king = % Since the

drawn card in‘not put back into the deck. Hence the
remaining 51 cards remain and so one.

Second time probability = %
s .. 2
Third time probability = %

Fourth time probability = 4L9

Required probability = i><i><£><i: L
52 51 50 49 270725

A% SN U 99 Bl FH 1 TfAebar 2/3 €, q1 B
% SN 39 T BT 1 FhAT 3/5 21 g A4 A 9
FH W FA TH 5N W A 8 I H WA [
e ?

The probability of A solving a question is 2/3, and
the probability of B solving it is 3/5. Find the

probability that the question will be solved by at
least one of these two?

Sol.

1Py =A & 5N YT & FT I AT = 2/3

TN P,=B & §N W¥9 A B dl WfAHar = 3/5
9 4l H ¥ %9 ¥ H9 UH gN T & & A
BlRET

P1 = Probability of solving the question by A = 2/3
and P2 = Probability of solving the question by B =
3/5, then the probability of solving the question by at
least one of the two

=1-(1-P)(1-Py

RS

(Mathematical expectation)

g,

Ex.

Sol.

‘“Ffe Tt # wF =fh & q%d 8 FH TR P
23T M T8 99 & S g%l 8 W a8 I Ham, ol
g PM 39eh Sarem gl

If P is the probability of a person succeeding in a
task and M is the money he will receive if the he
succeeds, then P x M is his expectation.

: A 3T B U% W H 1100 FIC & AT W B §
S 39 faenet g/ Sfiar Smr 8 S ueed 6 Sebdl Bl
af A 3 S T G, A S A S S
4

A and B throw a dice for a price of Rs. 1100 which
is won by the player who throws b first. If A throws
the dice first, what is this respective expectations?

: T b & Wfehar = 1/6
Probability of throwing a six = é

T8 et § A & o T = 1/6 € 3R 3
I # wifdar 5 B o s e 5/6 2, i
39 3 H A BRSO

The probability of A of winning in the first throw is

= % and the probability that B will get the chance is

% , because in that case A will loss.

5.1

T et e B 5 S A =k

Therefore, probability of 'B' winning in the first

throw = éxl
6 6
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TR Hed 8 A% S @ i :%%é
(T 39 7awen § B gR I 2MI)

In second throw probability of 'A' winning =
%x%x% (Because in that case B would have lost)
ol 9N %4 § B & Sad &I W1/ Probability

of B winning in second throw
5551

=—X—X—X—

6 6 6 6

ok
6) 6
Tl IR Bt § A & Sitad & M/ Probability

of A winning in third throw

(F)
=| —| X—
6) 6
Tl IR %t § B & Sfiad 1 M/ Probability

of B winning in third throw

3 A % S I Ml Hence, the probébility of
A winning

%@f@}(g)g .........

1 (57 (5)
= —|1+|=| +| =] +.ctn
6 6 6
SR Y DR T
61_§ 11
36

a-r
* in geometric series (a +ar+ar’ +.... 00)
a
S, =——
a—r

B & Sid= &l M/ probability of B winning :

5 1 (57 1 (5) 1
=—X—4|—| X—4]| — | X—4+.........
66 \6) 6 \6) 6

15| (5) (5
—x—=|1+| =] +| =] +.eerrre.
6 6 6 6
L S, L s
36 1_§ 11
36

SN :%xnoom
=600 *TqQ
Hence, A's expectation = 1—61 x 1100 rupees
= 600 rupees
T B i I :%XIIOOWT{
=500 *9Q
and B's expectation = % x1100 rupees
=500 rupees

Teea g e wifdehar woa

(Probability theorem based on set theory)

QﬁElaEz?ﬁﬂTﬂﬁﬁ, Fﬁ/IfElandEzaretwo

events, then
|P(E1 _Ez) = P(El)_P(El nEz)|
E L,

2

8

L ZH. F,ME,

puecriicale nNic i el (Additive theorem of
probability)—

I foredt sfoeel qufy S #t & s E, 91 E, €, @
TEI TeAIstl # MiASATST H ATHA QAT TS 5
T 3 FAS & Ahars & AhA & SUe gl
21

If there are two events E; and E, in a sample space,
then the sum of the probability of both the events is
equal to the sum of the probability of the union of
the intersection of both events.

|P(E1)+P(E2):P(E1uE2)+P(E1mE2)|
ql/or
P(E, UE,)=P(E,)+P(E,)-P(E,NE,)|
(b) I E, @41 E, WER 3(9asi g2 &, o g &
MhATe 1 AMHA QI Tl &l Mkl &
TfFer % IUeR T

If E; and E, one mutually exclusive events then the
sum of the probability is of individual events is
equal to the sum of probabilities of both the events.

P(El UEz) = P(E1)+P(Ez)_P(E1 mEz)
Ifg EIET-WQ STqESI %I/If the events are exclusive,
l/then, P(E,NE,)=0
ad:/hence, P(E,UE,)=P(E,)+P(E,)

(i)

(@)
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Ex.

Sol.

: Af 10 et W 1§ 10 76 A (FF W TH)
Het foet T 81 FE T devE A T g Ak
A TF T e 21 gl g 9o @ o B w
udt mear &1, e 3 9 fawrsy d@en @, ar fewred
fop,

P(AUB)=P(A)+P(B)-P(ANB)

If number from 1 to 10 (one on each) are written on
10 tickets. No number are repeated if A is such
event in which there are odd numbers and B is an
event in which number divisible by 3 is marked. The
show P (A U B) =P(A) + P(B) - P(A n B).

: yfoast Tafd/Sample space = {1,2,3,.cne. 10}

A={1,3,579}
B={3,6,9}

P(A)==2. P(B)

AuUB={1,3,5,6,7,9}
AnB=1{3,9}
6 3

P(AUB)=1o=3

1

P(AmB):i
10 5

1 3 13

P(A)+P(B)-P(ANB)=—+——— ==

(A)+P(B)~P(ANB) =+ - =2

P(AUB)=P(A)+P(B)-P(ANB)

Yferaefi, grirerdar

(Conditional probability)

A <fifsre frdr wfaest 99 &1 & "ead E, a1 E,
21

ar P(E,)=0

Suppose there are two events E; and E, in a sample
space and P(E;) # 0.

Ifz 7% AW forem U fF e B, ufed @t @ af 8u
Ryt T S & weft q@ H g F W@ Faa
E, & ddl W & four s811 39 sfdew & of=ia
AR ferast 99y (Reduced sample space) Had E,
& B 3 E, & ufed 8 & o 78 e §
E,NE, & fog (3/@@@) T S|

If it is assumed that the event E; occur, then
considering all the elements of the complete sample
space S, we will consider only the elements of E,.
Under this restriction the sample space will be E;
only. Now for the occurrence for E4, it is necessary
that some point (element) E; N E, be found.

Ex.

Sol.

3 39 TP Waew WA W E, I WD
n(E,NE,) ey

n(E,)
Therefore, the probability of E, on this reduced
n(E,NE,)

n(E,)
T & B, Sl &t Sfqeee et B, & ufed 84 &
foem & STER R el S 2|
This is called the restricted probability of event E,

sample space is

on the basis of the restriction of occurrence E;.

31d:/hence, P E :n(El—mEZ)
E, n(E,)
E'NE

ﬁW/similarly, P };—? :n%

«Fodi fommer® =6 wsh e § 80 fermedf 21 fvd 50 9

T, 40 7 FiferE 3R 10 7 A4 v @ @ 2
ol BT T agesAr I S &1 kA Ji H
f% 92 wiftersia =1 = 21

There are 80 students in a class of a school. In which
50 have taken Mathematics, 40 have taken statistics
and 10 have taken both the subjects. A student is

selected at random. Find the probability that he is a
student of statistics.

: A O % BEI A GHeId M a9 Qi @
SHET B G S B

Let the set of mathematics students be M and the set
of statistics student be S.

n(M)=50, n(S)=40
n(MnS)=10
o PIE TH BA 80 YER ¥ FAT ST FHAT 21/ Only

one student can be selected in 80 ways

50 5 40 1
P(M)=22=2, P(S)=—=—
()808 ()802

10 1
P(MNS)=—=—
(0)808

3T: Wi &1 3@ g # Wisar, afk a8 T
1 B 2

Hence the probability of being a student in
mathematics is

P(SAM) P(MnNS) _ U8 1

P(S/M)= P(M)  P(M) 5/8 5
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(Compound probability theorem)

[ firsy SRR T }

() 9% & ST E, 99 B, & W1g ueq &t W, E,
H Mhar adm E, & Sfaael Mfehar, s@fh E, =<
T B, % TUEHA % e g @ 3t

If the probability of occurrence of two events E; and
E, is equal to the product of the probability of E; and
the restricted probability of E, when E; has occurred
ie.

P(E, NE,)=P % P(E))
IfE T AT E, 79 E, WA @, a 3% TH Y
"2 H W], IA STAT-3TCH  Wehare
%A & SR T § 3Ff

If two events E; and E, are independent, then the
probability of their occurring together is equal to the
product of their individual probability i.e.
P(E,NE,)=P(E,).P(E,)

: Y H 52 GEET T A T A F 2 T UH-Uh
b bl STd 21 Wk W A Sieifsh SYW G
TR ag1 90 TfF 99 (Honour card) 811 8T Gl
frper & 9 Ted o S T H Aoy @ war S
21

From a deck of 52 common cards,2 cards are taken
out one by one. Find the probability when the first
card is Ace and the second is'Honor card. The first

card is not put back into the deck before the second
card is drawn.

: O 91 (Honour/card) T A9 ST, SIEYTE,
S A TAH 2l

Honour card refers to Ace, King, Queen and Jack.
WW%WWH&WEI d97 Honour
card et &1 5241 By B

Suppose the event of drawing an ace is E; and the
event of drawing honour card is E,.

P(E)= =L qp[ B |10 5
52 13 E ) sl 17

ad: f4y Wit F/Hence, from the mixed
probability,

P(ElﬂEz)zP(El)P(%j

1

(i)

Ex.

Sol.

1.5 5

1317 221
: e wh g # 3 e Re-fm O & 21 @ (R),
et (B), delt (Y) 3l v ar # I 4 Frpredt S
&, @ gge wfaaef T gm?
If there are 3 balls of different colour in a bag. Red

(R), Blue (B) and Yellow (Y), if two balls are drawn
at a time, what will be its pattern.

Ex.

Sol. : 91 # 3 e -y O & &1 4 o & R 4,
dicft &1 B @ do Uil & Y ¥ fefua fper s,
39 gdeor 1 Sfoeel Ay
There are 3 balls of different colour in the bag. If red
is denoted by R, blue by B and yellow by Y, then the

sample space of this test is :
S={RB, BY, YR, BR, YB, RY}

Yferagl T/¥ AT HIAT

(Find the sample space)

Ex. : T Tooh @ wfew o W wiaest aufy
fafam
Write the sample space for throwing a coin.

Sol. : T foeeh ! FfeT i T wfeest Tafy,
On throwing a coin, the sample space,

S={H, T}.

Ex. : Weh U ahl Uferet shax wX fereyt wafy fafau
Write the sample space for throwing a dice.

Sol. : TH U i FRE 9 | yfoey g,
On throwing a dice, the sample space,

S=1{1,2,3,4,5, 6}.

Ex. : Ush fferh ol oIR 91X ISTEAT T=T 81
If a coin has been tossed four times :

Sol. : - g1 W4 ¥ f% ek & o9 &9 o §
woee: foe (H) @1 92 (T) 3 Sebal 81 3: e
FI 4 IR BT Ffeast TAE,

If a coin is tossed four time then the number of sample
space will be =2*= 16

S = {HHHH, HHHT, HHTH, HTHH, THHH, HHTT,
HTHT, HTTH, THHT, THTH, TTHH, HTTT,
THTT, TTHT, TTTH, TTTT}

Ex. : Ueh UTHT &1 oW Wiere feram mmam &1
A dice is thrown twice :

Sol. : FMUF &Y ¥ YIS IRV &I HHET TH (x, y) &R
frefia fopar S webaT @ STef x Uee Ui W R y T
T W yhe T A e §1 o wfaeel WAy
e @ :

In general terms each outcome can be represented by
an ordered pair (x, y) where x are the numbers
appearing one the first die and the numbers
appearing on the first dice and y are the numbers
appearing on the second dice. Hence the sample
space is as follows :

S={(x,y): x T8 ¥ W The H&A 3N y T TH W
The TEAT 2

S = {(x, y) : X} : x is the number appearing on the first
dice and y is the number appearing on the second
dice.
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3T9J|f'rf/Hence,

={(1, 1), (1, 2), (1, 3), (1,4, (1, 5), (1, 6), (2, 1), (2, 2),
(2,3),(2,4),(2,5),(2,6),(3,1),3,2), (3,3), 3, 4),
(3,5),(3,6), (4, 1),(4,2), (4,3),(4,4), (4, 5), (4, 6),
(5, 1),(5,2),(5,3), 5,9, (5 5), (5, 6), (6, 1), (6, 2),
(6,3), (6, 4), (6, 5), (6, 6)}.

: U foerent SBTeT W § 3R fases W ue uwhe
BT ¢ T Ueh UTHT SrehT ST 21

A coin is tossed and a tail appears on the coin,

then a dice is thrown

: B9 90 € 5 e | e (T) o i @ 3 u

WOHASE 1,2, 3,4, 5 1 6 GO YHE B 21 3

fierh T 9 W W UH U ehl ST @ ST A

1 wfoest wwy,

We know that tail is obtained on the coin and the

numbers 1, 2, 3, 4, 5 or 6 appear on the dice

respectively. Hence, if a coin come up tail then a

dice is thrown, otherwise the sample space.

S={T1, T2, T3, T4, TS, T6}

Ex. : Ueh UTHT T Ueh fHerehT SSTAT ATaT 8
When a dice and a coin is tossed :

Sol. : & U T4 U foasht Iute W ufeast wmfy,

When a dice and a coin is tossed then sample
space will be :
S = {1H, 2H, 3H, 4H, 6H, 1T, 2T, 3T, 4T, 5T, 6T}

Ex. : AT fof Hell &t Uk U ® € 3 W Agesn
Pt T §)l T Sa @ Srel e WO
TGOS T D a9 9 A N ¥ YERiT sid 8l 39
TTSTUT ST Uleigel AR AT ShilsTa)

Suppose 3 oranges are taken out at random from a
box of oranges. After examining each orange, we
mark the bad one with D/and the good one with
N. Find the sample spaceof this test :

Sol. : -+ g1 I & T @Us Sala D § 997 T& GR
N ¥ yefi¥fd & 2

We know that bad orange is represented by D and good
orange is represented by N.

- U H ¥ 3 G Agesdl M S 2| 3T T8 &
wfeeet gufy,

3 oranges are drawn at random from the box. Therefore,
the sample space of the test,

S = {DDD, DDN, DND, NDD, NND, NDN, DNN,
NNN}

Ex. : oIX faer wfera fedr o €1 39 oer @
Tt wioget wafy siferd it

Four coins are thrown. The sample space related to
this event will be :

Sol. : -+ IR fak wfra fu Sd = fages I I) R
fopa ST qRoe wEHE 21

The result is the same whether four coins are tossed
or the coin is tossed four times.

Ex.

Sol.

3d: S = {HHHH, HHHT, HHTH, HTHH, THHH,
HHTT, HTHT, HTTH, THHT, THTH, TTHH,
HTTT, THTT, TTHT, TTTH, TTTT}

: ek Ot | 4 et e 3 e et €1 s argesan
1 <he TeRTerT wMg, < 30 Tfierur 1 wieeet awfE
ferfa @e ferTe T e Hfier I @ 2

There are 4 yellow and 3 blue marbles in a bag. If
1 marble is drawn at random, then write the
sample space of this test and the marble drawn is
blue in colour :

s 9§ 4 Gt 9 3 A 9 2
4 diet =l R AT Y, Yo, Ya, Yy @ q91 3 A At
I By, By, B; 9 & & ¢

There are 4 yellow and 3 blue marbles is the bag. 4
yellow marbles are denoted as Y, Y,, Y3, Y4 and 3
blue marbles are denoted as B, B,, Bs.

AT 9 @ 7 Sl § G 1 e e ST &
foest HHiE

Let the sample space of events of taking out 1
marble out of 7ymarbles kept in the bag be

Ex.

Sol.

A S={Y,, Ys, Y3, Y4, B;, B, Bs} @41 B = {By, B,
B;}

Ex.:

(A) Tret sear & ufea g9 ot wifreRar % o, ar
Ik "fed T & i WTiIhdl SaTgu)

The probability of occurrence of an event is
%then tell the probability of not occurring of the
event.

(B) TorHt o= & =fed T 21 &t WifeRar % g, dr
STk Tl B ot WTFIehe T SETET

If the probability of not occurrence of an event is
% then tell the probability of occurring of the

event.
:(A) v P(E)+P(E)=1
gfd 9 &9 & W/ Probability of

Sol.

occurrence—
P(E)=1-P(E)
o1t
2

(B) .~ P(E)+P(E)=1
gfed T B @ WAy Probability of not
occurrence—
P(E)=1-P(E)
1 2

:1——:—

3 3
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Ex. : a9 eafhal g faddt oo 99 &t wifiesard
43 2%|aﬁ?ﬁﬁﬁswwnﬁ‘§,a}

A —,—,—
543
The probability of hitting the target of three

. 432 .
persons is 313 respectively, then—

(a) &I VT I WAkl AT HIWTI/ Find the
probability of hitting the target

(b) HU-V-H A o GRT AT WS it WIfehar
T SIS/ Find the probability of hitting the
target by at least two persons.

: AT 9 e HES: A, B 3ﬁ'{C%?ﬁf/Letthree
persons are A, B and C respectively then,

A SR fTT @S S @ WA Probability of
hitting target by A :%
B 3N f9TT & S @ WAy Probability of

Sol.

hitting target by B = %
C 3 9 @ = S Wikl Probability of
hitting target by C :%

A N 9T T @9 # WA Probability of not

s 4 1
hitting target by A =1- 373

()

5
B & f9IAT 7 @ & Wf¥shdl/ Probability of not
301
hitting target by B =1—-—=~=
g target by &

C & 9 7 o Sl faEdl/ Probability. of not
hitting target by = 1—% = %
ot =1 ot fgIET 9 R @ WAl Probability of
1 1
—_ X —=—
4 3 60
31: T At WAl Hence, probability of hitting
the target =1 L = EL,
60 60
HH-U-50 & F9 fe SR § o S w2/ At

least two targets can be hitting following ways :—

A, B, C @ft 1 fem o 9, et wifaeear A,
B, C all of three hit the target then probability

o 1
not hitting target by any one = p X

(b)

)

B, C & fom @ 9& feg A & =&, fwe
HIfrhdl/ Probability of hitting the target by B and C
but not by A :lxéxz:i
5 10
(i) C, A & fom @ @& fog B &1 &, et
HIfrshdl/ Probability of hitting the target by A and C
4 2 2
543

(i)

15

butnotby B = x%x

(iv) A, B & fom @ 5@ foq C &1 =@, e
JIfrehel/Probability of hitting the target by A and B

but not by C :ixixl:l
543 5
dfh I goft WER 7St s &,

"." All these are mutually exclusive event,
37:/hence, 3T4TE MfIehdT/required probability

2 1 2 1
=—t—t—+—
5 10 15 5
_12+3+4+6
30
_2s
30
5

6
: TTeh 52 T el Teh Wolt- |t Tel T8 g
q T g femen T §1 e Tmouw @
YTfrehal AT shifsTu—

A card has been drawn from a well shuffled deck
of 52 cards. Find the probability of the card
drawn
()T 82 H 2/ The card is of diamond
(i) o= g T T 2/ The card is not of diamond
(iti) T Fe T 0 @ (refq frdl a1 g% ) The
card is black in colour (i.e. club and spade)
(iv)9= el O1 1 &0 8/ The card is not black in
colour
: AT % P Wl H H@A/Total number of cards =
52
TS H P gel & Ud @ "/ Total number of
diamond cards in deck = 13
e el T T & WA ST g & 2/ the
probability of card being a diamond = 5 = %
Bl T g@ M St €2 % e 8/ Total number of
cards drawn which are not diamond =52 — 13 =39
fre Mo St e W W 8, # Wiy
probability of the card drawn which is not diamond
39 3
52 4
(ii1) Fd TT % THl H G/ Number of black cards =
13+13=26
IMFA T & Tl H M H Ry
probability of black card = 26 = 1
52 2

(iv) ST 9T 1ot T 1 A 8, ITH e i wifendy
Probability of the card which
1 1

:1——:—

2 2

Ex.

Sol.

(i)

is not black
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