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1. @o3ned3/Arithmatic
1.0 30935716? Towed / Introduction to Numbers :

Type | Symbol Definition Example
G zo8e3 mﬁé:% LOTTTH
ALPNT N BB TOTT maﬁsﬁ@o 1,2, 3,...100...

Natural The numbers that are used for counting.
Bstolaota w AR, =) DN 5033571% 0,1, 2.....1000...
Whole Zero and Natural numbers
Jemeros | Z TREOF TOBNRW W, VPYNY FOTOIT L&RER | ...-2,-1, 0, 1, 2..
Integers Whole numbers and their additive inverse
mﬁ@&gp Q 38 BRFO3PNTT HTE TRTF 03N 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
SIRISLNS £ Sezng wdodhen WBFRNT, SOFRRYT 2,
B STTEIBYT BIWPOZ FOLRW.
Irrational Non terminating and non recurring decimals/
numbers which cannot be written in the form %
B 2k | 2 T rheasny Terr BOSZNRW ..4,-20,2,46...
Even Integers which are multiples of 2
233 2k+1 | 2 oo® mﬂmizsd TRERE xosjsmfo o=3,-1,1,3,5..
Odd Integers not divisible by 2
STVAR P 1 308 BRFmND) Fe0 1 BT 2,3,5,7,11,13..

[Ialy k‘osﬁsoimqi OVRIFTDON BROOTT
TR xoajaﬁ@o

Prime Whole number greater than 1, whose factors

are 1 and itself
INE woie Bos30HI, WwToonSe Mrdumen

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

QR 3R * YD

TS (9 U giSet o vhole Numbers)
QOTH mm%

Note: gSetof iniegers)

* Symbol is used

for multiplication Q= {set of rational numbers}

throughout the book
293=2x3 ™0 U HE@
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11 a;azséé’oﬁ Qobsbnes / Divisibility Tests

AT
Divider

2

LRWT AONTH
Divider Condition

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

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

©@odnY HeT 3 003
FRNTOTEB.

The sum of the digits
to be divisible by 3.

BRTOD 2 WOIRPYOTOT
xosjsom 4 00T
hﬁgfzaﬁeﬁa.

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

5 3RJ0D ©Wod 0 BT
5 sNTdeR.

The last digit to
be 0 or 5.

303360333 2 3 3 ooy
mﬂﬁc&zﬁaﬁeﬁo.

The number is divisible
by both 2 and 3.

BRI0D ©odod DTTTHI,
380 ©odnyT T
NOQjOJJOd seﬁmrﬁ

N&Eﬁ NOQﬁO&D ~.@5
sNTse @zﬁm 7 @ocs
RNBOBLIER.

3 0DFTR, FFIION
@gommmm

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.

NTRITB
Example
1252 % =64
12919

381 (3+8+1 = 12, and 12 = 4) 128 %= 127

3

217 (2+1+7=10, and — -31/3)

1312 (=3 1312 =328

7018(T=4%)

175 B 12 =35

809

114 (itis even, and 1+ 1+ 4 =6 and 5= 2) J T4 = 19

308 (itis even, but 3+ 0 + 8 = 11 and 171 =3%)1
672 (Double of 2 is 4, 67- 4 = 63, and% 9)

2 ©72= 06

|

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

8

10

1"

12

LRWT AONTH
Divider Condition

BRZOD 3 WOINPOTOT
xosﬁéo&w 8 boT
PONZOBSE.

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

DY WOINY mgcs
509350133 9 ooT
PONBOTEB

(83 DODTOTI),
TNTTOTEF RLTOR).
The sum of the digits is
divisible by 9 (This rule

can be applied
repetitively).

BRTJOD @0 0
SNTL3eR.

The number ends in 0.

(xmm@mgs Slet et
B8 - zﬂ%m@ﬁd@ﬁ
©OoEnY HneB) =
SN WP 11
00T FRNTOTICR.

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

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

both 3 and 4.

NTRETF

Example
109816(%= 102) 128 % = 13727
216302( 2 =37%) N8

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

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

220

220 [ 23 = 22

22118

1364 {(3 +4) - (1+6) =0}y 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)

Nablap)
Example

1

TR, IR
HCF

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

HCF Sarls
OBTIFINGY ©ée
BRBFRT RO,
[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
@@S%&-‘ﬁ@;@q
v 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

pwIadeen WI,T0ONTR, AORETOTLD QRIT,00INTY, BRTLD /FLODD

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

OIRFYTe AT TSNS DMWY * V.M. = SYNE ri:saou@.
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
o~
4 (am) % (an ) _ amﬂl
m
5 % = a(mn)
6 (am)n — amn
7 (a*b)™ = (@™) * (b™)
aym_ a”
SR

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

1.3.1 esséwm‘i m‘oi&m‘omﬁ mz:i&):‘ow 5033@571@534 Qw00xe> BODMAS
@33@ zoosmssa% OPIORORMTL. YWFORLTT TOSNRW:

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

B 53300
Brackets first

o T3, JINE VRO..
Orders (i.e. Powers and Square Roots/Exponents..)
TETRT, LRNET (DBHOT W)

DM

Division and Multiplication (left-to-right)

AS ROBOT, FJTOT (DBOOT WOT
Addition and Subtraction (left-to-right)

12
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1.4 3@ 3 3¢t / Sequence and Series

www.eShale.org

2,00 el 030 AODTIMITIN FFFARVAIWS FoANE ReowNHZT.
BeRODYT TS w0 ZeROD TT SNIVIT. JePOD JTNEI,

T, T, T, T. T, 0e800Q Bpw8%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 —) 1st 2nd 3rd

- T, T, T,

Corresponding notation

4th nth

T, T,

2.0 JOFF BoBoH FeRPONYT BoF oD IWNY BB, © JeRoD Jeed
Q0T TBENIe:S. VTR, 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 3R

Arithmetic Progression

msajé 2wOTH FeRODY o3PF)TIe
-
Definition QTR VFR TTNE IRDT
BIOIIY %@oﬁmﬁ&%ﬁ
A sequence in which the difference
between 2 consecutive terms
is constant
NWDETT (13,57.9...}
Example
BeRod
mmsﬁ oRw {a,a+td, at+2d... at(n-1)d}
General
Expression
IR, TS

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

~ =
mmas w6a5~
/ ONTT

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
3eR0H 03PHTe 2,000 T
mgi BTV HOAT JTT
&R0 Egpcmoémﬁdagd

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)

Ta+1)

T =

Ty

(1-r")
(1-1)

n—4a
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L5 3badeewsne o3 Q3Oney/Permutations and Combinations

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

Clol

Meaning

033

B}

Definition

VTTTH

Example

D

0T,
Formula

1.6

Bbodecms

Permutation
IR _ﬁ;nwz;pmd BpeEm
Arrangement of things in an
orderly manner
‘n’ asm_ori@ocﬂ r aﬁ:&_bcm‘m&
0BT IRTEROW
BRBT B
No of ways of arranging ‘n’ things
taken ‘r’ things at a time
2,3,4,5 msg 6 @oi";mﬂcﬁbo1
NTOSRENABTHROT 3 WO30D
@"‘m& ﬂoﬁéﬂﬁﬁaﬁ& T80T
How many 3 digit numbers can be
formed using the digits2,3,4,5and 6
without repetitions

n!

nPr=n(n-1)(n-2)...(n-r+1) = 75,

QBQ,
Combination

Ao w‘ﬁi_)gﬁ%f 8:5’033zg
Selection of different objects

0’ FDRYOT T BRAS w0k

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

20 &3 Tos BemwosY 10
bite] 3omm4 DT, AFTY
28R TOT?

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

. *
nPr=r"nCr

AW WeRTHY nede / Maths in Daily Life

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

L16.2 w05 (BEe)% = (

Profit (Increase) % =(

ROBSONIT éz;;é

P33

Increase in Value
Original Value

1.6.3 @DZAS/S% Profit/Loss

No

Profit OR Loss % = (o)

Profit * 100

)*100

) *100

CP: Cost Price/ 93¢0 ©@@Ez0 30330038 ¢3S
SP: Selling Price/ S3003 253

MP: Marked Price/ S&0R03T 233
Formulae: | | |

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

CP

14

R Loss * 100

P (oo ogme 3F)
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100 * SP 100 * SP

3 | CP={00+profits) OR (700 - 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 @F%md / Interest calculation :

P = Principal Amount (23e), T = Term (2538, R = Rate of interest (20g0% ©0)

Simple Interest(Sl) (0% w@)= - T'R
@ 100
Compound Interest (Cl) (233 &)= P{(1+ % - 1)

e 1.6.5. 30IMTID, THo®», 30X | Workers, Time and Work :
N; * D; * Ry * E4 Np * Dy * Ry * Ep
Wy Wy
N1, N2 = No of workers; $OFBREEHT F0S,
D1, Dy = Time taken to do work (days, hours..) 30F TP SANEROT FINOD

Formula :

R1, Ro = Rate of worker OR Rate of Machine,
BOIMITT &R0 / 0D0BE B (MoENTY)

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

W4, W5 = Amount of work done or quantum of resources available / THRT 3%

e 1.6.6. 93T TRZINAW / Other useful formulae :

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

-l', .
1662, RooRo = DR TREING SoY oo Sumofall readings

BRTING B0,

1.6.6.3. FLS0D F0EWAICODNS = P(E) =

Probability of an event - P(E) =

15

n(E)
n(s)

Number of readings

Tudne "o,
e, mzssémi :10@35

Number of events
Total number if possibilities
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1.6.6.4. A O30 2,0 IOF JPBO ‘M’ 5&)0533@3571%3?& 2D B o3N ©T3e
30X JPBO ‘N’ 5:»03355&571#&& 3RNENOTT

mn
m+n

fazgpxa Fed ©Te BOX WIPB/ED éﬁd}é@@gﬁ TIDOD

TIOD [IOJINE.

3RI[IRYOT é\mgomo‘b& B0V /TOOTRTEED SNV ATODTI), eﬁ@ﬁ@o
[Te BRI, LWTSRNDZE.

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. 9T Ratio
DT @@671&; TRDT BOWOT The relationship between two values.

a:b means a parts and b parts out of

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

a ) b LANYD Q0T WFHF

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

1.6.6.6. 3z33050003  Proportion a:b :: c:d === —> % = %

1.6.6.7. Toe0Med%  Partnership :

TOLOTRTTY ToZOT TOWLIETTT WB/ANAD ZRBNAT e DY
BRBNAT BBHODTR, TONEITLCR.

A Q0 a TeTH, M WIRR SRTBNAT, BOID b BamT), n ©=QR
érazsmz%cﬁ CRLROTTR, am:bn YTTTY TOoWLIeR.

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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2.1 Formulae :

2. Wewnede / Algebra

www.eShale.org

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 (3.%52.%) and LCM (©.%0.%9)

Ex: 6x°y°, 8x%y’, 12x'y°, 10x’y*
HCF LCM
2x | 6Xy’, 8xy’, 12xy’, 10Xy’ 2x |6x2y3, 88Xy, 12xYy°, 10x’y*
[3xy’, 4xy’, 6xy’, 5xy' |3xy3, 4x%y%,  6xy°,  5xy!
|3y, 4y, 6Xy, 5y y [3y, 4y, BXY,  5xy'
|3y, 4xy, 6xXY, 5xy’ y |3y2, 4xy,  6X%y’, 5xy’
[3y, 4x,  6Xy, 5xy’ y |3y, 4x 6x’y , 5xy’
x |3, 4x 6%, 5xy
2 |3, 4 6x 5y
313 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 Zdeod: Reminder Theorem

W% = RET *+ noY) + 3eR

Dividend= Divisor * Quotient + Reminder

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

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

Jo Trbheodh: 2.0 WITTRCY f(x) 0PI, (x+a) CWOT gRNITON 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)
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2.4. InF BRCEFTED [ Quadratic Equation
B[AF FOeBTHT FBPTY, TR ax’+bx+c=0 BNDIT ATT RROAWD
The general format of Quadratic equation is ax® + bx + ¢ = 0 and its roots are:
-b +4 b’-4ac N -b- {b’-4ac
2a 2a

m OB n AL 0D [NRF FNEFTRT FRONST Si
If m and n are roots of a quadratic equation then

X} —(m+n)x + mn =0 &n

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

o |o

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

2.5 neoned / Sets
&Jéag 0e30NY MOTLER, TOTIPN F[IPTWED mz.jz@dm TRNY ©PID BOBIENY

riaowa’no1 nee @mged. ptileldlevty mmm%ﬂmﬂ [afacinRatasnlerTates @méed.

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

QT NEANGY QWD QO NFOOTRAYI), W FeOATON AMHT NedTIT, oodeen
neo (U)ogess.

The union (U ) of two sets is the set of elements from both the sets.
QTBR RORIYIT mmﬁé NEFO0INYOTRT TRTH ﬁsawaba\ gems ned (N)
DI,

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

ANTYT N0y xo;iﬁsc.ﬁm)gl N(A) 0208 THTERE.
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)
AU(BNC) = (AUB) U (AUC)
AN@BUC) = (ANB) N (ANC)

18
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3.0 Besooneds / Geometry

3.1 B=37003T B3Y 3ead / Parallel Lines

DTE FTZRT0IT xdeﬁdwﬂﬁ@émq WOTD 3eT3BTESBOIN ESeDATON VO
1) TESO3R0mD ERE BOITRFOD BREINY BTN,

2) ez TesSod 2.0Te TWIFTYWT LOTEACF TN TOTRTINTONTOT.
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.
AGH = GHD,

BGH= CHG E
(1= 3, 2= 4 /
G

3.1.2. 12
AGH + GHC = 180’,

= 0
BGH + GHD =180’, ﬂA

(1+ 4= 180°, 2+ 3=180 o m

Also Note F
AGE= BGH, EGB= AGH
CHG= DHF, GHD= CHF

@edR Tpheonnm decmd:

QTR BTYTBNRIT, 8.0 Teadodd eIetrwen,
3) TSRO ERB TOIWFOD BRCIND FRTNTI
[Clap!
4) T BeBod oTe TIFBYT @OBT' BREINW TOTRTINGOINT T,
& QOW ITY TeBned FBpT0TT JeSNToNTIH.

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 BeeINY HBeg 180°. NS
In any triangle sum of the three angles is 180°.

3.2.2. 20T SERCIT 2.0 RTBIJ), FRATRN YLOERTOT W&3REEIY)
HOTTIPRVD BRCING mg@ AN,

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

19
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3.2.1. 3.2.2.
ABC+ BAC+ ACB-=180° ABC+ BAC= ACD
A A

B C B C D

3.2.3. To0 - 303 Tpeod: wom EBRITY FeDTNTE LRIONIR
BPB/ODTNT GReIN RN,

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

3.2.4. T8RS TEoeodT DSeeE: oSRYTe SEeeSTY FwondE nesnen
DRTNDTINTET LRTIND FeF AN,

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

3.2.3. 3.2.4.
IfPQ=PRthen PRQ= PQR | If PQR= PRQthenPQ=PR
P P

Q R Q R

3.3 3Becsne ¥RH=3 / Congruency of Triangles

wRBReeR. (LR, BRCT, WE) FODOAT; 0B GEREINYY woWT 2TW
LRTAD 3T VYNYOT DTFE 3ReTY) VIRETBE FWINGT BTTW ATE TR,
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.

230.230.830. (203, R, LRIV) goﬁoz;d@: 20T SBRETT TRTD LRIBND
VIR SBREIT THRTY OVTHT LRTVNYR  FVTNGT, & HTE SBREIND
ARTERD.

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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$30.300.83. (BT, WO, FRET) HODOAT: 2,08 3033 2 3RCTNH DB 2,000
T, LT VIR SBRIT ONTHTIREIND T WZVTRT LB
TZTONTT, & DT 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
BRI, BLOTT BEF DT WTRTEIIT 20T LRIV BITINGT, & DTW
©0WERET SFDRNH T FRTONTOTS.

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= QPR&AC=PR RHS: AB = DE & AC = DF
SSS: AB=PQ&BC=QR&AC=PR
ASA: BAC= QPR &AB=PQ

& ABC= PQR

A D

A

T

3.4 pwT N3ePRT Besdnsh [ Concurrent Lines of Triangles

20T GERETTY TR 3 ONVOTNVOT BFNY WYTND RTIVNAVR H¥T ©0w
Bednso TTTT ¢IeORT VOB, LOWEOT, AW 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 AT WONTI), ©0OTeF0T
DI DB WTZ), | CWOT BRI, ©w0ZeE0TH) TN, SRRT
TR m&aﬁ%ﬁ@\ AOFRT [ TR ©OTED 3.

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.
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SRBT TR mzsszﬁegjmfo DBCBPART  DOTIE mda:?;%eog QTR G o
RRWAZES. MWIFOTH) B¢ TFTB0N, JONWOW BIBY WPTND LPTNT
TOWORATOZP 2:1 ¥FTITY VLONIT Tore S3RTT Lerte 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.

BT LRTNG ©OTFE TSN DICLINROT WOWTWE [OFCOT, &3 z‘.’>ozf>mzc‘>agl S
OFm0 C Q0T BRWRZES. BACTT R FONWOTINY FRVT Tt TR
53533%@ &Bre3T 565@@ @&deo.

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.

Cc

0 wowdeory
Orthocenter M “ N
LT
By Altitudes A L B
C

| 90ogsdeon
Incenter
BRCTOHFT JeBNYoT
By Angular Bisectors A B
G rdTdZFeos P
Centroid

U T
mzséﬁeéﬂﬁ@ow
By Medians a s R
S TWodeowy c
Circumcenter
©oRPE TeBRYoT A B
By Perpendicular Bisectors
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QPTT BeBnY DI QBEPTT WOTDNYd WOTHIR BB
Name of Concurrent Line Point of concurrence Name of point
©02) Beadnsh o ©owdeony
Altitudes Orthocenter
3RCTIGFE Teadnwd ©03s3e03,
Angular bisector Incenter
mﬁééeﬁﬁ% G rbda%%eog
Medians Centroid
QOLRGHETEBNE oo

. : S/C ) e

Perpendicular bisectors Sircumcenter

35 uammﬁgéﬂ% / Polygons
n m&:mﬂog VTGP EOD LYERING B (2n-4) ©OWEREINTINTOTI.

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

wPBREINY mg
Sum of interior angles in:

fo<ysios) LRTND wBRETNG ﬁ.@g
Name No of sides Sum of angles
&on
3 (2*3-4)=2%*90°=180°
Triangle
BBLNE 5 5
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
OTLOR
“ 8 (2*8-4)=12*90° = 1080°
Octagon

23
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3.6. w&:z;nm%éﬁeéo / Polygons

B
Type

53
Figure

©TED
)
Basic Property

LRTONG BOD
About Sides

BREING B0
About Angles

BORFNS OB
About Diagonals

TZRT0BT 3L
Parallelogram

ATTR %3 DPBJNED LRIIND
ATIDTD0TT.

Both pairs of opposite sides
are parallel.

ATTR %3 DPBJND LRIIND
AZPTOBT ) B

Both pairs of opposite sides are
parallel AND are equal.

I ©=0D ZReIND T

2. 03RPTe 2 T
doesny Beg 180",

1. Opposite angles are equal.

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

BEOFMD 253325)5-‘&533&
QT T Rpesneon
QPN =B
TTIT wHFRTS.

Diagonals divide the parallelogram
in to two congruent triangles AND

bisect each other.

24

33&%8
Trapezium

RO WO BRI LPIJND
LRTING BRIDTI00ST.

Only one pair of opposite sides
are parallel.

WOTD BRI LWPTJND
LRTONG DBROI0ST.

A pair of opposite sides
are parallel.

[ 9TND BReIND BT

2. 03RRYTe 2 I
3oesne Be3 180",

1. Opposite angles are equal.

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




Nl
Type

B3

—

Figure

©Be
wh
Basic Property

LRTONG BOD
About Sides

BREING B0
About Angles

BRENS RO
About Diagonals

Ganita Sutra

- 2
TRRRT T,
Isosceles Trapezium

WOTN BT BYIND WoIN
ARTPIV0TT & ATPT0ZTIYT
LRTOND TR0,

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

NS EPTOI

As stated above

1) IRPT0TTRYT LTONY
©OZ, WONTY
OTTTNDT Breesned
TOTYRear.

2) ATRIV0ST LTINS @oég3
QOTNYY  ITVFROTINTIOT
BReIND A.

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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003
Rectangle

QRTBEH ¥R BYIVD
WOTNRKN FRPT0BT B
QTP BRETNHL ©02) BRETN

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

RNeS LTI

As stated above

DRWND LRTONLD e
W, FTPTVOIT.

Both pairs of opposite sides are
parallel AND equal

DY BTN Tz

BT, 00w BREINTONTOTS.

All angles are equal
AND are right angles

BEOFTITD A 0B
TTZT ©RFRTS.

Diagonals are equal AND
bisect each other



QY riers g

2B
Type

33

-
Figure

©TED
wh
Basic Property

LOTONG DO
About Sides

BREINEG B0
About Angles

BOFNY OB
About Diagonals

TewFS
Rhombus

QTP LRIONWD R 0B
QTBR 28R QTN
LOTNED BSITOST

All sides are equal AND both
pairs of opposite sides parallel

NS PTOI

As stated above

1) oRIND deesnicd B,
2) oSRTTe 2 ST
dnesny ©e3 180’

1. Oppopsite angles are equal.

2. Sum of any two consecutive
angles = 180°

BEOF YD TTRT LQFRTHI
) @owmﬁwgﬁ

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

26
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Pz

Square

QTR LPIIND BT
BB D BREIND
OO0WBREINEY

All sides are equal AND
all angles are right angles

DTY LRTRD B )
QTVBER ¥R LYIND
LRTONGD B&PI0ST.

All sides are equal AND
opposite sides are parallel

DTY BREINHD Tz
BB, VoWERETNAW.

All angles are equal
AND right angles

TEOEN T 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. BB0T00TT B3GNFWTY  BLOF LD TWOXT @@Fmgi
The diagonals of a parallelogram bisect each other.

3.7.2.360F ) BVITIP0IT WIGDF BIZ, HTE BBE R SBRETNTIN GPNRTT.
Each diagonal divides a parallelogram in to two congruent triangles.

3.7.1. AO=0Cand BO=0D 3.72. AaBCc AAcD
B B

3.7.3. L0 TOTT 0ee3, 2,0Te BRS I[IPI0IT TeBNY IWW QT
ATIRTVOBT WBGRFRNAWD DRACFTY FROTONTR)R)-

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

3.7.4. mq@om TEoeod: &PBRT 03T DTB WWoTOING mdé womwm‘%
BeORT Teamwsdowsy) [RTTE LRTAR FRPZOOBTTONRT 308
VT3 VPFTATIPYI.

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 3.74. DE BCandDE= %BC

F D E C A

27




3.8. F3nsd Circles
38.1 womd BB FFEOTOOT F YT LOWF) WTI, WHFAIT.

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

3.8.1 womd JITY [ FIeonHon asaééﬁ RET VoW méwm& BRFRTT.

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

3.8.2. ©ogF TR THeod: Lo [IBY wowd F0RY BFFoTTY
DTFRWT EReTH), BT FOTP) [T WWOT GPNT BRPTE VOWITY
DTFRWT RTT DTBORDTT.

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. 2,00 BEFIY T mamfo S030T=ON BT m&amﬁ e,
OPNY LPNNY mtae;wq)mfo ARTONZES.

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

3.83. ACB= ADB 3.8.4. PC*PD=PA*PB

D

(@)
>
b/»ﬂ

A NN

A B D
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2,00 2FFLEOD WRDZRFHT WPFND BRE[ND ITYERS FROINTONTOZI.

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

ADTOT RND(BOAND) 3e0TTY ATDTOT BREINTTY, DTF RATH.

3.8.5.
3.8.6.
3.8.6. Equal chords of a circle subtend equal angles at the center.
3.85. BAD + BCD = 180°AND 386. AOB = COD
ABC + ADC = 180°
A
/>
A
\ "
' D
B'
C

29
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39. DaeeeF T BRZNE / Formulae for Areas

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

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

% *base * height

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

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

*
Parallelogram a*h

3Eveplplercie]
23BN

(base * height)

1
Trapezium 2 " h(a+b)
TR

3 1

5 Height*(sum of parallel sides)

a
Rectangle b a*b
(Sl Product of sides
a

Square a*a = a?

sne

a
% *ab
Rhombus
SeE S

a
Square of sides

1
P * Product of diagonals

30
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3.10. T 51"371%3 @ed RN / Formulae for solid figures
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TIE/TE, TR
oS ug oed | Qyeror | doed; Qyerer TSP
Name Figure Lateral / Curved| Total Surface Volume
Surface Area Area
Poh3 TS 2h (I+b) 2 (Ih+lb+bh) Ibh
Cuboid s
|
4a° 6a’ a’
TS
Cube a
a
a
TOT3 TOIF ed 33 TOTB
WBYE * NBT | DACRE + QR *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)
> 2 rh 2 r(r+h) r? h
Right
Circular h
Cylinder
D
1 1
5 TG mg{ =ty | 3 s
dea IS * e | Pxrerea
Rees 8 2% TR entter 1
Right 1 perimet Lateral 1
; Perimeter atera
Pyramid 2 of Base * Surame AT 3 Ar(:;:a of
SlantHeight | AreaofBase | Base’Height
Se3 Bom ]
Right rl r(l+r = rh
Circular h { () 3
Cone r

31
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TIE/TE, Eeictaty
Eiss ug Sed | dyerer | e ) dyeror PO
Name Figure Lateral / Curved| Total Surface Volume
Surface Area Area
4
o9 Rece 4 r 47 3 P
Solid
Sphere
el -
OPTRRCY )
Solid r 2 I'2 3 |'2 § r3
Hemisphere
3.11. AWes 0T ms&:é / Co-ordinate Geometry
Y
TRTT RRZ A
Distance Formula D Q(x,y,)
P(x,y,) (@
C
PQ= Y {(xpx1)2* (y2y1)3 %
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) =
m, R
E
»X
Y © Q D

32
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4.0. SBRcRWS0H wRTeSNY / Trigonometric Ratios

Name Ratio In Figure
sin © _opED o | PX
BeoF Yx
Opposite Side
Hypotenuse
cos 6 TOTF IO P
BeoF YX
Adjacent Side
Hypotenuse
tan © 9PT|ND LIV PX P
TOIJF LT PY
. ) QTEdE 8 ]
Opposite Side Hypotenuse » B
Adjacent Side 23
o
=1
8 ©9
cosec 8 BEE X v P
L9T|ND LIV PX Adiacent Side
TRJFURTD
Hypotenuse
Opposite Side
sec BedE RS
TOIJF LT YP
Hypotenuse
Adjacent Side
cot B m%rmaa ﬁ
BORTND IO PX
Hypotenuse
Opposite Side
Note :

Cosec, sec, cot ORTBNRE WZF@N sin, cos and tan ZTOINY e‘,é)ﬁmmhd

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

33



PobN-=

sin 6*cosec B =1
cos 6 *secB =1
tan 6 *cot® =1
sin®0 +cos2 6 =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 dRexne B33 / Values for Special Angles :

30°
(/6)

90°
( 12)

60°
( 13)

45°
( /4)

WDTINY TTBT Towom / Relation between various ratios

sin0

sin@

cosecO=

sin@

cos0

J1-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’_()-l \Icosec 0-1

1 1
—sin’0 cos0

J1+tan’0

cosecO

cosec’0-1

J1+cot’0

cot

1

J1-cos’0

J1+tan’0

tan0

cosecO

\]1+cot’0 \I sec’0-1
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71253% T ICONT BTN

mésg PARle e mész:ég tamn Aedodhomd SpOne 9T QFobHe SNTHTR.
:&rail QO[3 TR VY am@)de? PR B38003 az:‘spéﬁ 3OTRNTOT ﬁoais 0 2.
0 — BTy, CITN PR FOTWRWE? VWY, FOW LRTI™ 8, 3 4 8P Bedagy
mész;& [Cle ] asaaw TT), VRTREDIT. AT FoT3e? ALY IseRnRCeD.

8 ohenaber s (4.4.1112) BYT 85 e AR
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