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1. @o3ned3/Arithmatic
1.0 30932371@5 Towed / Introduction to Numbers :

Type | Symbol Definition Example
NG zo8e3 mﬁaiﬁ LOTTTH
ALPNT N BB TOTT maﬁsﬁ@o 1,2, 3,...100...

Natural The numbers that are used for counting.
Bstolaota w AR, =) DI 5033571% 0,1, 2.....1000...
Whole Zero and Natural numbers
Jemeros | Z TREF TOBNRW ) VPYNY FOTOIT L&RER | ...-2,-1, 0, 1, 2..
Integers Whole numbers and their additive inverse
mﬁ@&;p Q 38 RRFO3PNTT DTE TRTF 0FNY 111
ORI (PIT09) T4 2727
Rational Number expressed as the ratio of two 1 -2,-1,0,1, 2..
integers, where the denominator is not 0. 4
SIRISINS £ cezng wdodhen TN, SOFRRYT 2, 1
T TTIEIBYT BIWPOZ FOLRW.
Irrational Non terminating and non recurring decimals/
numbers which cannot be written in the form %
B 2k | 2 T rhrasny Terdr BOSINRW ..4,-20,2,46...
Even Integers which are multiples of 2
233 2k+1 | 2 oo® mﬁx%zsw TRERE xosjsmﬁo o =3,-1,1,3,5..
Odd Integers not divisible by 2
STVAR P 1 308 BeFmND) des 1 3T 2,3,5,7,11,13..

[laly xosﬁscsmqi OBVDIFT@ON BROOTT
Bstoloka 5093571%

Prime Whole number greater than 1, whose factors

are 1 and itself
et woie o300, WwEoonde Mrdxmen

AMTOZHY) 2°=4, 3°=9,
Square  |n*n=n’| Product of a number multiplied by itself 16, 25..

SR 3R * YD

TS (9 U giet o whole Numbers)
QOTH mm;

Note: gSetof niegers)

* Symbol is used

for multiplication Q= {set of rational numbers}

throughout the book
2*3=2X3 Then C CC.
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11 mzséé’oﬁ dobshnes / Divisibility Tests

T
Divider

2

LRWT AONTH
Divider Condition

BRJOD @03 (0/2/4/6/8)
SNTWeR.

The last digit should be
(0/2/4/6/8).

@o3nY HeT 3 00T
PRNTOTEB.

The sum of the digits
to be divisible by 3.

BRTOD 2 WOIRPOTOT
xosjsom 4 00T
hﬁg@aﬁeﬁa.

The number formed
by last 2 digits is
divisible by 4.

5 3RJ0H ©®od 0 BT
5 sNTleR.

The last digit to
be 0 or 5.

303350333 2 33 3 oo
mﬂﬁc&zﬁaﬁeﬁo.

The number is divisible
by both 2 and 3.

BpDoD ©oded B[RFIZ, | 672 (Double of 2 is 4, 67- 4 = 63, and

B0 wodoyn ©F
808300003 %eﬁmrﬁ
AT 50@360633 And,
SATWEeR WP 7 00T
EONBOBIER.
83 DONTBI),
BIONFWTIID.
The Number got by
subtracting double of the
last digit of the number
from the given number
without its last digit
should be 0 or divisible
by 7.

This rule can be applied
successively.

T8N

NTRITB
Example
P Yes % =64
12919

381 (3+8+1 =12, and 3

www.eShale.org

12 _4H3 %=127

217 (2+1+7=10, and — -31/3)

1312 (=3 1312 =328

7018(T=4%)

175 B 12 =35

809

114 (itiseven,and 1+ 1+ 4 =6 and

308 (itis even, but3 + 0+ 8 =11 and

2 ©72= 06

905 (Double of 5 is 10, 90-10 = 80, and 8—70 =1

=2) i Tt =19
171=3%)
63 _
7 9

|
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T
Divider

8

10

1

12

LRWT AONTH
Divider Condition

BRJIOD 3 WOINPOTOT
xosﬁéo&w 8 o3
PONBOBIE.

The number formed by
last 3 digits is divisible
by 8.

DY WOINY mgcs
nogjéom 9 oow
PONBOTET

(83 DODIOTI),
TNT0OTEF FLTOR).
The sum of the digits is
divisible by 9 (This rule

can be applied
repetitively).

BRTJOD @03 0
SNTL3eR.

The number ends in 0.

(xmm@mgs Sley et
B8 - zﬂ%m@ﬁd@ﬁ
©0oEnY #neB) =
SN WP 11
00T FRNTOTCR.

(Sum of digits in even
places - sum of digits
in odd places) = 0
or divisible by 11.

ﬁogjéo;’m 3 @R 4
00T PRNTOTCR.
The number is
divisible by

both 3 and 4.

NTETF

Example
109816(%= 102) 128 % = 13727
216302( 2 =37%) 8

1629 (1+6+2+9 =18, and again, 1+ 8 = 9) [

2013 (2+0+1+3=6)

220

220 (O 23 = 22

22118

1364 {(3 +4) - (1+6) =0} P2 1364 =124
37204(7 +9) - (3+2) = 11) |7 3ﬁ9 = 339
25177 {(5+7) - 2+1+7) = 4 [

648
(By3?6+4 +8=18and 18-6 Yes

48 648
7—: —_— =
By 47 7 12 Yes) NGS 12 54
524

(By3?5+2+4=11,% =3%

No need to check by 4.) m

10
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1.2. S50, msg ©.50.%. / HCF and LCM

Factors (@@=3eInsd) of 16: (1, 16), (2,8), (4,4)
Factors of 24: (1, 24), (2,12), (3,8), (4,6)

Factors of 20: (1, 20), (2,10), (4,5)

Nablar)
Example

1

TR, IR
HCF

21[16,24,20
218,12,10
4,6,5

HCF Saris
OBTIFINGY ©ée
BRBFRT BO,
[Elighest among all
@ommon [Bactors

5(15,20,10
3,4, 2

HCFEEEI5 |

0.5 wws%?
LCM

2(16,24,20
218,12,10
20465
235
LCM = 2*2*2*2*3*5 = 240
@ﬁﬁ%&-‘ﬁeﬁ@q
e BRTHT :30@323

Least among all
Common Multiples

5[15,20,10
213, 4, 2
3.2.1

LCM = 5*2*3*2*1 = 60

www.eShale.org

pwZadeen WI,T0ONED, AORETOTLD RIT,00INTIZ, BRTLO /SO

ATOONT FTOONT
Uses Of help in simplifying fractions |  To of help in adding/ subtracting
fractions

OIRPYTe AT TSNS DMWY * VMY, = SYNE rbsaoa%.
HCF * LCM of any 2 Numbers = Product of Those 2 Numbers.

1
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1.3 o2 / Powers

5 2
23*22 = 23+2 = 25 ’ 2_2 - 25-2: 23 , (23)4 = 23x4= 212 , (i)z - 1_2 = 2-2
2 2 2
In general the rules are :
No. Formula
1 a’ = a*a*a*a —> n times
2 a'=aa'=1
3 1 _a-m
T
4 (am) % (an ) _ amﬂl
m
5 % = a(mn)
6 (am)n — amn
7 (a*b)™ = (@™) * (b™)
aym_ a”
S

9 "{/YZX%
10 W:x%*y%:n{/?*w
v AF=aE Ay

1.3.1 ess&am& m‘oi&m‘omﬁ wz:;ﬂa):bai 306@571@534 Qw0xe> BODMAS
@33@ zoosmssa% ORPIOROMTL. YWFORLTT TOSNRW:

To eliminate doubts during simplification, BODMAS rule is applied and
steps to be followed are:

B 53300
Brackets first

o O3, JINE VRO..
Orders (i.e. Powers and Square Roots/Exponents..)
TE%RT, ERNET (DBHOT W)

DM

Division and Multiplication (left-to-right)

AS ROBOT, FJITOT (DWOOT WOT
Addition and Subtraction (left-to-right)

12
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1.4 3e® =3 3eed / Sequence and Series

www.eShale.org

2,00 el 030 AODTIMAITIN FIFARVIWS FoANE ReowNHZT.
BeRODYT TS w0 ZeROD TT SNVIT. JePOD JTINEI,

T, T, T, T. T, 0e800Q Bp28%03¢33.

A sequence is an ordered arrangement of numbers according to a rule.
The individual numbers in the sequence are called terms of the sequence.
The terms of a sequence are generally denoted by T, T, T, T, T,.... as shown below.

Order number of the term —p 1st 2nd 3rd

- T, T, T,

Corresponding notation

4th nth

T, T,

2.0 JOFF BoBoH FeROHYT BoJ oD ITWNY BeIBJI, © JeRoD Jeed
DO TBENZeS. VW), S WP Sn AOTW BRWATES.

The sum of terms of a finite sequence is called the series of the corresponding sequence

and is usually denoted by S or Sn.

TST03T 3

Arithmetic Progression

méajé 2wOTH FERODY o3PFTIe
-
Definition QTR FR TTNY IRDT
BIOIDY %@oﬁmﬁ&%ﬁ
A sequence in which the difference
between 2 consecutive terms
is constant
NWDHTT (13,579...1
Example
BeRod
mmsﬁ oRw {a,a+td, at+2d... at(n-1)d}
General
Expression
WBRTY, BT

Tp= Ty td=at(n-1)d
General Term

~ =
mmas w6a5~
| VT

Common
Difference / Ratio

n ITAY B0

S, Sum of n terms

d= Ty - Ty

5, 5 {2at(n-1)d } = 3 fa+ Ty)

13

meeegs 3
Geometric Progression
3eR0D 03PHTE 2,000 T
mgi TV SOOI JTT
&R0 %mo%mﬁdagd

A sequence in which the ratio
between 2 consecutive terms is

constant
{2,4,8,16 ....... }
{a,ar,ar2, ar3,..... ar(n-1)}

Ty= Tpr*r = ar(d-1)

Tty

T =

Th

(1-r")
(1-1)

n—4a
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1.5 3mhodResaing 533_% QBONEy/Permutations and Combinations

Note: n! = 1*2*3....*n = n*(n-1)!

Clol

Meaning

033

B}

Definition

VTTTH

Example

3

0T,
Formula

1.6

Bhodeens
Permutation
IR _ﬁ;nwz;pmd BpeEm
Arrangement of things in an
orderly manner
‘n’ asm_oﬁ%’ocﬂ r aﬁﬁ_bcm*m&
0BT IRTEROW
BRI P
No of ways of arranging ‘n’ things
taken ‘r’ things at a time
2,3,4,5 53333 6 @oi";mﬂcﬁbo1
NWTOSRENABTHROT 3 WO30D
@Q ﬂoﬁéﬁﬁﬁm‘% T80T
How many 3 digit numbers can be

formed using the digits2,3,4,5and 6
without repetitions

nPr=n(n-1)(n-2)...(n-r+1) =(nn—r).

QBQ,
Combination

Ao w‘ﬁi_)gﬁ%f G:S’Ofotg
Selection of different objects

0’ FWRYOT T BRAS w0k

No of combinations of ‘n’ things
taken ‘r’ things at a time

20 &3 Tos BemosY 10
bite] 3omm4 DT, AFTY
28R BOT?

How many 10 member hockey
team be formed from a list of
20 player

. *
nPr=r"nCr

AW WeRTRY nedS / Maths in Daily Life

16.1 10051 R, dRFTIC 33T
Percentage is a number expressed as a ratio with reference to 100.

L6.2 o053 (BEe)% = (

Profit (Increase) % =(

ROBSONIT éz;;é

Roe3e3

Increase in Value
Original Value

1.6.3 @D@/ﬁ% Profit/Loss

No

Profit OR Loss % = (o)

Profit * 100

)*100

) *100

CP: Cost Price/ ©%e0 @@z 30330038 33
SP: Selling Price/ &3003 253

MP: Marked Price/ S&0003T 233
Formulae: | | |

Profit OR Loss = £ (CP-SP) (- indicates loss) {&o8 @@ S}

CP

14

R Loss * 100

P {8 vgme 3F)
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100 * SP 100 * SP

3 | CP=T00+pProfits) OR (100 - Loss%)

_ (100 + Profit%) * CP (100 - Loss%) * CP

= R
41 SP 100 © 100
5 Discount (Roe&) % = Discount * 100

MP

s gp. (100-Discount%)" MP

100

* 16428 Q?F%md / Interest calculation :

P = Principal Amount (23e), T = Term (2538), R = Rate of interest (20g0% &)

Simple Interest(SI) (0% w@)= - T°R
@ 100
Compound Interest (Cl) (233 28) = P{(1+ % - 1)

® 1.6.5. 30IMTI, X0, 30X / Workers, Time and Work :
N; * D; * Ry * E4 Np * Dy * Ry * Ep
Wy Wy
N1, N2 = No of workers; $OFBRETHT F0S
D4, Dy = Time taken to do work (days, hours..) 30F TR SANEROT FIOD

Formula :

R1, Ro = Rate of worker OR Rate of Machine,
BOIMITT &R0 / 0D0BH BS (MoENTY)

E4, E» = Efficiency of worker OR Efficiency of Machine
3ORMTI /00T md)f;%&-‘/éi
(E1 = E2 =1 when not specified)

W4, W5 = Amount of work done or quantum of resources available / THRT 30F

e 1.6.6. 93T TRZINW / Other useful formulae :

1661 Sen = _BOAT TweT Speed = Distance Travelled
S SROT TS0 Time Taken

-l', .
1662, RooRo = SR TRTING Soy e Sumofall readings

BRTING B0,

1.6.6.3. FLI0D F0EWAICONS = P(E) =

Probability of an event - P(E) =

15

n(E)
n(s)

Number of readings

Tudne "o,
) mzssémi :10@36

Number of events
Total number if possibilities
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1.6.6.4. A O30 2,0 IOF JPB ‘M’ 5&)0533@3571%3&& 2D B o3N ©TIe
30X JPBO ‘N’ 5:»03355&571%1&& BRNEROTT

mn
m+n

fazg)zira Fed ©Te BOX WPT/ED éﬁd}é@@gﬁ TIDOD

TIOD T[IOINE0.

BRIIBNYOT é\méomo‘b& B0V /3RORBIVTBELY SNV 5530335534 eﬁ@zﬁ@o
[Te BRI, LWTERNDZE.

If Afinishes a job in ‘m’ units of time and if B finishes the same job in ‘n’ units of time,
then both of them together can finish same job in units of time.

mm+nn Same formula applies for calculating time for filling/emptying of tanks using pipes.
L. 6.6.5. ¥V Ratio
DO @@smi TRDT BOWOT The relationship between two values.

a:b means a parts and b parts out of

ab ©0TT i atb FRNGY total of a+b parts

a ) b LANYD 0T WFF

2:3 is same as 4: 6, 6:9 and means 2x and 3x out of 5x. % = = = = = —

1.6.6.6. 3z330=00T03  Proportion a:b :: c:d === —> % = %

1.6.6.7. Toe0Med%  Partnership :

TOVTRTTY ToZOT TOWLIETTT WR/AAD ZRBNAT T DY
BRBNAT BBHONTR, TONEITLCR.

A Q0 a TTH, m WIRR SRTNAT, BOID b Bam), n ©=QR
:&razsmd&cﬁ CRLROTTR, am:bn YTVTTY ToWLIeR.

In partnership, for profit sharing, product of amount invested and time invested
should be taken in to consideration.

If Ainvests a amount for m period and B invests b amount for n period then
profit should be shared in the ratio of am:bn

*00000

16
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2. Wewneds / Algebra

2.1 Formulae :

1 (a+b)(c+d) ac+ad+bc+bd

2 (x+a)*(x+b) X*+x(a+b)+ab

3 (x+a)(x+b)(x+c) x*+ (a+b+c)x’+(ab+bc+ca)x+abc
4 (a+b)’ a’+b’+2ab

5 (a-b)? a’+b*2ab

6 (a+b)(a-b) a’-b’

7 (a+b+c)’ a’+b’+c’+2ab+2bc+2ca
8 (a+b)’ a’+b’+3ab(a+b)

9 (a-by’ a’-b>-3ab(a-b)

10 (a+b)(@® +b’-ab) a’+b’

11| (a-b)(@ +b’ +ab) a’-b’

12| (a+b+c)(@’+b’ +c*-ab-bc-ac) a’+b® +c*-3abc

2.2 Find HCF (s5.50.¢9) and LCM (®.%0.%9)
Ex: 6x%y°, 8x%y’, 12x'y°, 10x’y*

HCF LCM
2x | 6Xy’, 8xy’, 12xy’, 10Xy’ 2x |6x2y3, 8x’y?,  12xYy°, 10x’y*
x| 3xy’, 4xy, exy’, 5xy' X |3xy3, 4x%y, exy,  5xy

|3y3, 4xy?, 6x%y°, 5xy’ y |3y3, 4xy’,  6X%y°,  Bxy
|3y 4xy, 6xXY, 5xy’ y |3y2, 4xy,  6x7y’, 5xy’
|3y, 4x, 6x%y,  5xy’ y |3y, 4x, 6x’y , 5xy°
X |3, 4x 6x, 5xy

2 |3, 4 6x 5y

33 2 3x 5y

[1, 2 x 5y

HCF = 2x*x*y*y = 2x*y* LCM = (2x*x*y*y) * (y*x*2*3*2*x*5y)

= 2x°y* * 60X’y” = 120x'y*

2.3. 3ex Zdoeos:: Reminder Theorem

W% = WRET + noY) + 3eR

Dividend= Divisor * Quotient + Reminder

f(x) = g(x) * a(x)* r(x)

f(x) = X*+4x2-6x+2= (x-3) ( X’+7x+15) + 47

Jo Frheodh: 2.0 WITTBRCY f(x) 0PI, (x+a) CWOT NN JeR f(-a) BNTTT.
Reminder Theorem: If a Polynomial f(x), is divided by (x+a) then the remainder is f(-a).
WTZIES Fgdheod: f-a) =0 SNTT (x+a)o3n WTTHRCY f(X)S VTISE TN,
Factor Theorem: If f(-a)=0 then (x+a) is a factor of polynomial f(x)

17
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2.4. INF BRCEFTED / Quadratic Equation
B[AF FNeBTHT FOBWPT, TR ax’+bx+c=0 BNDZT ATT RROAWD
The general format of Quadratic equation is ax® + bx + ¢ = 0 and its roots are:
-b++ b’-4ac e -b- yb’-4ac
2a 2a

m OB n N 0D [NRE FNEFTRT FRONRST Si
If m and n are roots of a quadratic equation then

X} —(m+n)x + mn =0 &n

Spony RBeg  sum of the roots (m+n) = -

o |o

TRONE msao?,gp product of roots(mn) = %

2.5 neoned / Sets
&Jéag 0e30NY MR, TOTIPN FIPTWED mz.jz@dm TRNY ©PID BOBIENY

riaowa’no1 nee @mged. ptileldlevty mmmmﬂmﬂ [afacinRatacnlerTates @mged.

A set is a collection of well defined objects. The objects which are members of the set are
called elements.

QT NEANTY BUT DO NFOOTRAYI, W FeOATON WM NEdTT), Boodeen
neo (U)o gess.

The union (U ) of two sets is the set of elements from both the sets.
QTBR RORIYIT mmﬁs NEFBO0INYOTRT TRTH mawab& gems ned (N)
DIZeI.

The intersection (N) of two sets is defined as a set of all those elements which are present
in both the sets.

ANTYT NE003ny xoa%odama N(A) 0208 TR,
The number of elements in a set is denoted by n(A).

(AUB)U C=({1,3,5,7,9,10}) U {5,6,7,8,9,10}

={1,3,5,6,7,8,9,10} a s 6
8

9

(ANBYNC = ({1,7)N{5,6,7,8,9,10} = {7} ‘V. c

n(A) = 4, n(B)=4, n(C)=6 %
BUC=CUB (AUB) = A'UB'
BNC=CNB (ANB) = A'NB'
AU(BUC) = (AUB) UC n(AUB) = n(A) + n(B) -n (ANB)
AN(BNC) = (ANB) N C n(ANB) = n(A) + n(B) -n (ANB)
AUBNC) = (AUB) U (AUC)
AN@BUC) = (ANB) N (ANC)

18
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3.0 Beaoneds / Geometry

3.1 B=7003T B3Y 3ead / Parallel Lines

DTE FTRT0IT xde‘ﬁdwﬂrﬁ@mq WOTD 3eT3BTEEBOIN ¢IeDATON VOO
1) TESO3R0mD ERE BOITPFOD BREINY TRTOINTE.

2) ez TesSod 2.0Te TWIFTYWT LOTEACF TN TOTRTINTINTOI.
If a transversal line cuts two parallel lines then.

1) Each pair of alternate angles is equal.
2) The interior angles on the same side of the transversal are supplementary.

3.1.1.
Z/AGH = ZGHD,
/BGH = ZCHG E
(£1=243, £2=24) /

G
3.1.2. A 172 5
ZAGH + ZGHC = 180°,
/BGH + ZGHD = 180", d
(£1+ 24 = 2180°, 22+ /3=180") c

D

Also Note F

Z/AGE = /BGH, ZEGB = ZAGH
ZCHG = «DHF, ZGHD = ZCHF

@edR Tpheonnm decmd:

QTR BTYTeBNIT, 8.0 Teadodd ¢Ietrwen,
3) TSRO ERB TOIWFOD BRCIND FRWNTI
[Slap)
4) ST BeBod woTe TOIFBYT @OTT' BREINW TOTRTINGOINT T,
& Q0W ITY TelBned FB[pT0TT JeSnToNIIH.

If a transversal line cuts two straight lines such that
3) Each pair of alternate angles is equal
OR
4) The interior angles on the same side of the transversal are supplement
Then the straight lines are parallel.

3.2 3Bnecs / Triangles

3.2.1. 20T &30e3T R BReINY HBeg 180°. NS
In any triangle sum of the three angles is 180°.

3.2.2. 20T SERCIT 2.0 RTBIJ), FRATRN LLOERTOT W&3REIY)
HOTTOPRVD BRCING mg@ SEWElplevcin

If one of the sides of a triangle is extended, the exterior angle so formed is equal to sum
of interior opposite angles.

19



fﬁ&?ﬁ R;mg- www.eShale.org

3.2.1. 3.2.2.
£ ABC + £ BAC + £ ACB = 180° ZABC + ZBAC = ZACD
A A
B C B C D

3.2.3. T3 - 03 Tpeod: wow E3RITY FeTNTVE LRIONIR
BRB/ODTINIT GReIN RN,

Base Angle Theorem: The angles opposite to equal sides of a triangle are equal.

3.2.4. TR TEoeodT LSeeE: oSRYTe SEeeSTY F@ondE eesnen
DRTNTINTET LRTIND FeSF BN,

Converse of Base Angle Theorem: The sides opposite to equal angles of a
triangle are equal.

3.2.3. 3.2.4.
If PQ=PR then ~ PRQ=Z/PQR | If ZPQR = /PRQ then PQ = PR
P P
Q R Q R

3.3 Bnecsne ¥RxTL3 / Congruency of Triangles

oD, (LRI, BRI, WE) FODOAT; 0B GEREINYY woWT 2TW
LRTAD 3T VYNYOT DTFE 3ReTY) VIRETBE FWINGT WTTW ATE IR,
SAS (Side, Angle, and Side) Postulate: Two triangles are congruent if two sides and

included angle of one triangle are equal to the corresponding sides and included angle of
the other triangle.

230.239.830. (20T, RTY, VIV) aoxo%:d@: 20T SBRETT TRTD LRIOND
VIR SBRETT TNRT WVTHT LRTIVNYR  FVNGT, & HTE SBREIND
ARERD.

SSS (Side, Side, Side) Postulate: Two triangles are congruent if the sides of one triangle
are equal to the corresponding sides of another triangle.

20
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030.300.83. (BT, 5o, FRET) HODOAT: 2,000 3033 2 3RCTNH DB 2,000
TR, LT VIR SBRIT WNTHTIREIND T WZVTRT LB
AZTONT T, & OTB GBRCTND TS BTN,

ASA (Angle, Side, Angle) Postulate: Two triangles are congruent if two angles and common
side of one triangle are equal to the corresponding angles and common side of another
triangle.

©O), DFEOF, LT FODOAT: IV LOWERET GEPRNTY 2.0TT FeoF T 2O
ERT, TBRLOTT BEF DT WTRTEIVT 20T LRIV BITINTT, & HTW
©oWERET SFDRNH T FITONTOTS.

RHS (RightAngle, Hypotenuse, Side) Postulate: Two right angled triangles are congruent if
the hypotenuse and a side of one triangle are equal to the hypotenuse and the
corresponding side of the other triangle.

SAS: AB=PQ& /BAC= ZQPR&AC=PR RHS: AB = DE & AC = DF
SSS: AB=PQ&BC=QR&AC=PR
ASA: Z/BAC= ZQPR & AB=PQ

& ZABC= ZPQR

A D

A

T

3.4 wT N3ePRT Besdnsh / Concurrent Lines of Triangles

20T GERETTY TR 3 ONVOTNVOT BINY WPTND RIVNAVR H¥T ©0w
Beadnso TTTT ¢IeORT VOB, LOWEOT, AT T WTJ), O WO
BRI,

The point of concurrence of three perpendiculars drawn from the vertices of a triangle to
their opposite sides is called Orthocenter and is denoted by O.

20T $30eITY WD BRETOFFT TeBND TTIT ORI WONTI), ©0OTeE0T
D[ DB VT, | CWOT BRI, ©w0ZeE0TH) FOTNGDD, SRRT
TR LRTNTS, BEFRB VI WoTT T,

The point of concurrence of three angular bisectors of a triangle is called Incenter and is
denoted by |. The circle with Incenter as the center and which touches the three sides of the
triangle is called Incircle.

21
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SRBT DR mzsszﬁegjmfo DBCBPIRMT  DOTIE mda:?;%eog QTR G o
RRWAZES. MTWIFOTH) B¢ DTS00, JONWOW BB WP[ND LPTNT
TOWOHATOZP 2:1 ¥FTITY VLPNIT Tore S3RETT erte AT,

The point of concurrence of the three medians of a triangle is called Centroid and is
denoted by G The centroid divides the median in the ratio of 2:1 with respect to the vertex
and opposite side and always lies inside triangle.

SRBT LRTNG ©OTIFE TSN DICLINTT WOTTIE [OFCOT, &3 zﬁozﬁaﬁz&a& S
OFm0 C Q0T BRWRIZES. BACTT R FONWOTINY FRVT Tt TR
F TSI, & BRIT TOT T ZTW.

The point of concurrence of three perpendicular bisectors of sides of a triangle is called
Sircumcenter and is denoted by S/C. A circle which passes through all the vertices of a
triangle is called Circumcircle of the triangle.

0 wowdeory
Orthocenter

M
©02) Be3neos “

By Altitudes

C
| 908sdeon
Incenter
BRCTOHFT BeBRYoT
By Angular Bisectors A
P
R

G rdTdZFeos
Centroid

mzsédeéjﬁ%Pow
By Medians Q

S Todeowy

C
Circumcenter
OoRPE TeBRYoT A B
By Perpendicular Bisectors

22
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QPTT BeBnY DI QBEPTT WOTDNYS WOTHIR BB
Name of Concurrent Line Point of concurrence Name of point
©02) Beadnsh o ©owdeos
Altitudes Orthocenter
3RCTIGFE Teadnwd ©903s3e05,
Angular bisector Incenter
mcjécﬁeﬁmb G rbda%%eog
Medians Centroid
QOLRGHETEBNED oo

. ) S/C ) e

Perpendicular bisectors Sircumcenter

35 w@zﬁamﬁeéﬂ% / Polygons
n m&mﬂo% VTP EOD LYERING B (2n-4) ©OWEREINTONTOTI.

In a polygon of n sides, the sum of the interior angles is equal to (2n-4) right angles.

wLPBREINY mg
Sum of interior angles in:

o<y sjos) LRTND wBRETNY &ag
Name No of sides Sum of angles
&on
3 (2*3-4)=2%*90°=180°
Triangle
BBLNE 5 B
4 (2*4-4)=47*90° =360 G
Quadrilateral
F
oW
5 (2*5-4)=6*90°=540° E
Pentagon
A
e D
@ 6 (2*6-4)=8*90°=720°
Hexagon B C
OTLO
“ 8 (2*8-4)=12*90° = 1080°
Octagon

23




[T‘iﬁf)ﬁ R;ﬁg- www.eShale.org

3.6. w&:aﬁ:m%@ﬁe}o / Polygons

B
Type

53
Figure

©TED
)
Basic Property

LRTONG BOD
About Sides

BREING B0
About Angles

BN OB
About Diagonals

TZRT0BT 3L
Parallelogram

ATTR %3 DPBJND LRIIND
ATIDTD0TT.

Both pairs of opposite sides
are parallel.

ATTR %3 DPBJND LRIIND
AZPTOBT ) T.

Both pairs of opposite sides are
parallel AND are equal.

[ ©=0D ZReIND T

2. 03RPTe 2 TR
doesny Beg 180",

1. Opposite angles are equal.

2. Sum of any two consecutive
angles is 180°.

BEOFND ?5333;35-‘&;533&
QT T gRpesneon
QPN =B
TTIT LOFRTS.

Diagonals divide the parallelogram
in to two congruent triangles AND

bisect each other.

24

33&&38
Trapezium

RO WO BRI LPTJND
LRTING HRIDTI00ST.

Only one pair of opposite sides
are parallel.

WOTD BRI LWPIND
LROTONG BeI0ST.

A pair of opposite sides
are parallel.

[ TND BRIND [T

2. 03RRYTe 2 I
3oesne Beg 180",

1. Opposite angles are equal.

2. Sum of any two consecutive
angles is 180°.




Nl
Type

B3

—

Figure

0B
wh
Basic Property

LRTONG BOD
About Sides

BREING B0
About Angles

BRENS BOD
About Diagonals

Ganita Sutra

- 2
TBRRT TR,
Isosceles Trapezium

WO BT BYIND WoIND
ARTPIV0TT & ATPT0ZTIYT
LRTIOND TR,

One pair of opposite sides are
parallel AND non parallel sides
are equal

NS PRTOI

As stated above

1) ZRPT0TTRYT LTONY
©OZ, WONTY
TTTINDT Breesned
TOTYeear.

2) ABTRIV0ST LTINS @ose3
QOTPNYY  ITVFFOTINTIT
BReIND F.

1) Pairs of consecutive angles at
the end points of the two non
parallel sides are supplementary
2) Pairs of consecutive angles
at the end points of two parallel
sides are equal.

TOFN I,

Diagonals are equal

25
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S003
Rectangle

QRTBEH ¥R BYIVD
BTN FRPT0BT 0B
QTP BRETNHL 002 BRETNH

Both pairs of opposite sides
are parallel AND all angles
are right angle

RS LTI

As stated above

SDRWND LRTOIND e
WY, FTPTVOIT.

Both pairs of opposite sides are
parallel AND equal

DUY BTN Tz

BT ©ow) BREINTONTOTS.

All angles are equal
AND are right angles

BEOFTITD AT 0B
TTET ©RFTS.

Diagonals are equal AND
bisect each other



QY riers g

25
Type

33

-
Figure

©TED
wh
Basic Property

LOTONG VO
About Sides

BREINEG B0
About Angles

BOFNY OB
About Diagonals

SRS
Rhombus

QTP LRIONWD TR DB
QTBR 2803 QTN
LOTNED BSTTOST

All sides are equal AND both
pairs of opposite sides parallel

NS EPTOI

As stated above

1) oRIND deesnisd B3,
2) cRTTe 2 SI
dnesny ©eg 180"

1. Oppopsite angles are equal.

2. Sum of any two consecutive
angles = 180°

BEOF YD TURT LQFRTH
BB @owmﬁmgﬁ

Diagonals bisect each other.
AND are perpendicular to
each other.

26
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Pz

Square

QTR LPTIIND BT
BB D BREIND
O0WBREINEY

All sides are equal AND
all angles are right angles

DTY LRTNRD B )
ATVBER ¥R LYBND
LRTONGD B&IPI0ST.

All sides are equal AND
opposite sides are parallel

DTY BREINHD T
BT voWERETNAW.

All angles are equal
AND right angles

TEFN I msi
TWORT ©OLTON
VRFRTS.
Diagonals are equal,
bisect each other AND

are perpendicular to
each other.
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3.7. Zheodnss Theorems

3.7.1. AB0T00TT B3BGNFWTY  BLOFNED TTXT @@Fmgi
The diagonals of a parallelogram bisect each other.

3.7.2.360F Y BVITP0IT WIGDF BIZ), HTE IBERR SBRETNTIN DNRTT.
Each diagonal divides a parallelogram in to two congruent triangles.

3.7.1. AO=0C and BO = 0D 3.7.2. AABC = AAcD
B B

3.7.3. L0 TOTT 2003, 2,0T¢ B3 I[IPI0IT TeLBNY IEH QT
ATIRTVOBT WBGRF RN DACFTY FRTONTR)R)-

Parallelograms standing on the same base and between same parallel lines
have equal areas.

3.7.4. mﬁé?f:)om TEoeod: &ZPRT 03YTE HTB WoTING ;‘mé womﬁ%ﬁab‘%
BeORT Teamosdowsy) [RTHE LRTAR FRPZOOZTTONRT 308
VT3 VPFTATIPY.

Mid-Point Theorem: The line joining the mid points of any two sides of a triangle
is parallel to third side and is equal to half the third side.

3.7.3. Area of ABCD = Area of ABEF 3.7.4. DE|BCandDE = % BC

F D E C A

27




3.8. F3nsd Circles
38.1 wom FBRY FFEOTOOT F AT LOWF) WTI, WHFATT.

3.8.1. In a circle, the perpendicular from the center to the chord bisects the chord.

3.8.1 womd FIFTY [ FIeonhon asaséﬁ RET oW méwm& BRFRTT.

3.8.1. In a circle, the perpendicular from the center to the chord bisects the chord.

3.8.2. ©ogF TR Teod: Lo [IHY wowd AP B FFoTTY
DTFRWT EReTH), BT FOTP) [T WWOT NG BRPTE VOITY
DTFRWT RTT QTBORDZT.

3.8.2. Inscribed Angle Theorem: In any circle, the angle subtended by an arc at
the center of the circle is double the angle subtended by the same arc at any point
on the remaining part of the circle.

3.8.1. AB=BQ 3.8.2. AOB=2 / APB
P
A
B
0
o J@ A
A B

3.8.3. 20Tt BF DORTYT ©0IF IeeINTd A

3.8.3. Inscribed angles in the same segment of a circle are equal.

3.8.4. 2.0 BITY DTW mamfo S030T=ON BT m&amﬁ edATN,
OPNY LPNNY mtae;wq)mfo ATONZES.

3.8.4. If two chords of a circle intersect internally or externally then the product of
the lengths of their segments are equal.

3.8.3. ZACB=2ZADB 3.8.4. PC*PD=PA*PB

D

O
>
b/»ﬂ

A NN

A B D
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2,00 2FFLEOD WRDZRFHRT WRFNVD BRe[ND ATYERS FPRIINTONTZEI.

3.8.5.
(oyne Zeg 180°).
Opposite angles of a cyclic quadrilateral are supplementary (i.e. their sum is 180°)

ADTOT RND(BOAND) 3e0TTY ATDTOT BREINTT, DTF BT,

3.8.5.
3.8.6.
3.8.6. Equal chords of a circle subtend equal angles at the center.
3.8.5. ZBAD + «BCD = 180° AND 3.86. /AOB = ~/COD
= 180°

ZABC + ZADC

29
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3.9. aacw?cs Be3gnes / Formulae for Areas

Triangle OR
LIS Vs(s - a)(sb s-C)

Where S = E (at+b+c) = %(Sum of sides)

% *base * height

1 * *
Quadrilateral 2 d* (h1+h2)

W |
’ > *diagnoal *(sum of altitudes on diagonal)
j

*
Parallelogram a*h

3Eveplplercie]
23BN

(base * height)

1
Trapezium 2 " h(a+b)
2R

3 1

> Height*(sum of parallel sides)

a
Rectangle b a*b
(EleWT) Product of sides
a

Square a*a = a?

sne

a
% *ab
Rhombus
SeRE S

a
Square of sides

1
B * Product of diagonals

30
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3.10. T 51"371%3 @edT RN / Formulae for solid figures
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mgr/ag TR
B ug ed | Qyeror | doed; Qyerer TSP
Name Figure Lateral / Curved| Total Surface Volume
Surface Area Area
Hoh3 TS 2h (I+b) 2 (Ih+lb+bh) Ibh
Cuboid s
|
4a° 6a’ a’
TS
Cube a
a
a
TOT3 TOIF ed 3 3 TOTB
WBYE * NBT | DACRE + QAT *NST
S Ay B B 2(:"?1365 DALEDE) B -
Right Prism _ =
Perimeter of Lateral Surface Area of
Base * Height Area +2 Base* Height
(Area of Base)
<> 27rh 27r (r+h) nr? h
Right
Circular h
Cylinder
D
1 1
5 TG mg{ =Gy | 3 s
dea IS * S e | PxrereaE
Rees 8 2% TR et 1
Right 1 perimet Lateral 1
2 Perimeter atera
Pyramid 2 of Base * SurEme A 3 Ar(:;:a of
SlantHeight | AreaofBase | Base’Height
Se3 Jom ]
Right arl ar(l+r = nrh
Circular h { () 3
Cone r
31
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mgr/ag TR
oS ug oed | Qyeror | doed; Qyerer TSP
Name Figure Lateral / Curved| Total Surface Volume
Surface Area Area
4
= Rece 4nr’ 4nr’ = nr®
Solid
Sphere
el -
OPTRRCY
Solid r 2nr’ 3nr? % r
Hemisphere
3.11. AWes 0T ms&:é / Co-ordinate Geometry
Y
TRTT ARE, A
Distance Formula Q(x,y,)
P(x,y,) C
C
PQ= V {12+ (yoy1)3 a
0 A 5 X
Y
%N T ART, A
Section Formula
mix, + myx; my, + myy; } B(x,,y,)
P(x,y) = { 5 A X
() my+ my my+m, (x'y‘g(xy) =
), R
E
»X
Y © Q D

32
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4.0. SBRCcRNS0H wRTeSNey / Trigonometric Ratios

Name Ratio In Figure
sin © _opEnD o | PX
BeoF Yx
Opposite Side
Hypotenuse
cos 6 TOTF IO P
BeoF YX
Adjacent Side
Hypotenuse
tan © 9T|ND LIV PX P
TOIJF LT PY
. ) QTEdE 8 ]
Opposite Side Hypotenuse » B
Adjacent Side 23
o
2
8 ©9
cosec 8 BEE X v P
L9|ND LIV PX Adiacent Side
TOJFRTD
Hypotenuse
Opposite Side
sec BedE X
TOIJF LT YP
Hypotenuse
Adjacent Side
cot B m%rmaa ﬁ
BOPIND IO PX
Hypotenuse
Opposite Side
Note :

Cosec, sec, cot ONTBNRT WZF0@N sin, cos and tan WZTOINY ;@gmmhd

Cosec, sec, cot ratios are reciprocals of sin, cos and tan functions respectively.

33



PobN-=

sin 6*cosec ® =1
cos 6 *secB =1
tan 6 *cot® =1
sin®0 +cos26 =1

5.

6
7.
8

Useful Formulae :

sec’0-tan20 =1

. cosec’B-cot20 =1

sin (A+B) = sinAcosB + cosAsinB

. cos (A+B) = cosAcosB - sinAsinB

N3eR Brexny 833 / Values for Special Angles :

30°
(T'7e)

90°
(I1/2)

60°
(I'1/3)

45°
(I'/4)

WTINY TTRT Towom / Relation between various ratios

sin0

sin@

cosecO=

sin@

cos0

1-sin’0

\’ 1-cos’®

cos0

1-sin’0 | __c0s0

sin@

\ ’l-cosze

1

J 1+tan’® J1+cot20 secO cosecO

1 cosec’0-1
secl cosecH
1 1

Jsec'd-1 cosec’0-1

1 5
tan0 [sec’_e-l \Icosec 0-1

1 1
—sin’0 cos0

J1+tan’0

cosecO

cosec’0-1

J1+cot’®

cot

1

J1-cos’0

J1+tan’0

tan0

cosecO

\]1+c0t’9 \I sec’0-1
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71:53% 5T 3CONT BRTR

mésg PARle e mész%g tamn Aedodhomd SpORe 9T QFobHe SNTHTE.
:&.@5‘% QO[3 TR VY am@)de? PR B38003 az:‘spéﬁ 300N ﬁoaﬂs 0 2.
0 — BTy, CITN PR FOTWRWE? VWY, FOW LRTI™ 8, 3 4 8P Beday
mész;& S0PTLHE asa%s IT), VRTREDIT. AT FoT3e? ALY IseRnRCeD.
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