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1. Fundamental Theehem of
ittt ———

Every composite number can be expressed as a product of primes, and this
factorisation is unique (apart from the order).

The prime factorisation of the number 8190 is:
8190 = 2P x 3= x5t x Tt x4y

Letuscomderp 8a=1
3dMales‘12

O -

4.2 Relgtion between HCF and |.CM

For any two positive integers a and b,

————————————————————————————
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2. Inhalienal Numbehs

A number ‘s’ is called inrational if 7T canndt be wwitten in the form %, where
p and q are itegers and g # 0.

T b e -

Proof: By using method of cortradiction

Assume V2 is a ralional number

a .
V2 = 5 (a and b are co-primes and bz0)

= bhvV2=a
Squaring bath the sides
(bV2)%= a?

= 2b% = a® (a is an even number)

Leta=2% (kis an iteger)
2b% = 4k*
= b%2 = 2k? (b is an even number)
s aand b have 2 as a common factor.
But this contradicts the fact that a and b are co-primes; :
This cortradiction has arisen because of our incorrect assumption

that V2 is rational

Moo Hence 2 isimeational. |- ':
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————— 1, polgnomials and terms reldted 1o it

----- 2. Special Tgpes of polgnomials

----- 3. Value of a Polynowmial dt a Poirt

_____ 4. Zenoes of a Polynowmial

s = 3 Qelaflonship between Zeroes and
Coefficierits of a Palynomial
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Polynemials

— polgnomials =

7~ N\

/ \
v %
llp {4 " = "
oly means many nomials‘means terms

S0, polynomials means many Terms

Definition of a Polynomial

An algebraic expression in which the variable(s) is/ are raised to non-negtive
integral exponerits is called a polynomial,

Standard Form of a Polynomial in x of Degree n

An algebraic expression of the form
p(x) =a,x"+a,_1x" 1+ +a;x+ ay,
where ag, a4, ay, ..., a,, are real numbers and a,, = 0,

is The standard form of a polynomial in x of degree n,




Tehms Related to Polynomials ——

The Degv‘ee of a polgnomial p (x) is The highest exponert to
. which x is raised.

The Value of a Polynomial p (x) dt x = k is obtained by
replacing x = K in‘the polynomial expression,

A real number 'a’ is a Zero of a Polynomial p (x) if

______________________________________________________________

D Value of p(x) dtx = 1 s
egree = 2, p(1) = 4(1)2—1 = 3,

p(x) =4x*—1

Zeroes of p(x) are + % since

p)=r(=3)="

________________________________________________________________________




Based on Based on
Number of Terms Degv‘ee
1term — Monomial Degwee =1 - Linear
Ex: x, =5y / Ex: 2y — 3
2 terms — Binomial Degv«ee =2 Quadmﬁc
Ex: 2x —5, 6y + 8 Ex: 4x2 4+ 5x — 2
31terms — lpinomial Degwee = 3 - (ubic
Bex2 —3v 12 Ex: 8x3 — 5

10
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Cocfficients of a Polynomial

Quadrdtic polgnomioll

General form:  p(x) = ax®> + bx + ¢

Sumof zeroes = a+p = —

I
<
=
|

Product of zenoes

Cubic polgnomial

General form: P(x) = ax® + bx* + cx + d

Sumof zeres = a+B+y = =

Sum of product of zeroes

c
takentwo dLatme = @B +BY +ya = —
==

2 e

Product of zenoes

4



) Mind Map “

Value of a Polynomial //\\
at a Point Degree of a \
\ / \ Polynomial /

Polynomials

.
Special Types of \
\ Polynomials

\ Ponnoml,

Relationship
between Zeroes and
Coefficients of a
Polynomial

12
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= 1. General Form of a Linear Equation

Eeaw ------- 2. Types of Pairs of Linear Equations

______ 3. Methods of Solving Pairs of
Linear Equations
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1. Lineah Equations in Twe Vahiables ==

Coefficierits Constarit
N—ax + by \-I,_ CC 0

Vaviables

where, are real numbers

Pain of Linean Equations in Two Vaviables

Considen two differert equaitions in x and y,
2x+7y+5=0

8x+3y+3=0
These two combined are known as pair of linear equalions in two

variables,

General Fonm of Pair of Linear Equations in Two Vaviables

ax+by+c,=0
(506D Y - Cre=0

15



®
/. [ypes of Paihs of Lincah Ecwatwm=

Parallel Lines Coincialing Lines

a b € a b a b c
55 1) 5 a, b, a, b3 C
Inconsisterit equalions Consisterit equalions
No solution At least one solution

3. Metheds of Solving Paihs of

Lincah Equalions

Methods of Solving

Graphical Method Algebraic Methods
Substitution Method Elimination Method Cv‘oss-MuttiplicaTion Method
16




3.1 Ghaphical Method

2x—1y=-1, 3x+2y=9

To constiruct a line, we need dt leastTwo poirit of the line, we find the value
substituiting values of x and y in the two equalions,

Paot e Sy ) 3x-+2y =290
X 0 _1 1 X 0 3 1
y 1 0 3 y ; 0 3

x4
(1,3) The x-coordinate and the y-coordinate
of the poirt at which the two lines
intensect is the solution(s) of the paiin of
y equiions,
X / \ > X
VUVO

-7



3.2 Substitution Methed

GD " i Vs S i i

i Take one of the equations and move m to LHS and the restto RHS :_

| To getthe value of

i Substitute the obtained in LU equiation To get the i
Birumerical value of 'x') =

Xy =
x—(4—x)=2
X — 4 —2
e

Now, substitute the obstained (0T 4 din either of the |

mloctthe value of 'y =
e R el e e '
Sl =
y:

18



3.3 Elimination Method
3x+2y =18 Sx+ 4y =32

ﬂ Note down equaitions alignedto respective Pick the variable which will be easiento

variables as shown, elimindte,
3 e 2y e = ] 8 +3x = | +18
+5x | +4y | = | +32 S0k = (e

E . % . .
qua.lls.e‘[he D ?f‘the variable o Subtact the second equaition from the finst
be eliminated by multiplying every term of , :
equation by reversing all the signs,

The equattion with the same number,

+3x (+2y | | +18 +6x | +4y |=| +36
- I Bt e -
—5x | —4y |=| —32
54y ~ |FE32 T e e e
Substitute the value of the now known Verify the values olstained for
variable irto the simplen equaiion To get the x and y by putting them
value of the dthen vav‘iabl% inthe given equations
2

We know that,
x=4 3x + 2y = 18,
And, 3x + 2y = 18
= 3 x4+ 2y =18
=12 + 2 =18
= 2y =6
=y =3

5x + 4y = 32
From the above, x =4 and y = 3. | LHS 5x + 4y

Therefore, (4,3) is the solution of the 5X 4+ 4 x 3
simultaneous equations RHS
“3x + 2y = 18" and
“5x + 4y = 32".

LHS = 3x + 2y
=3 X4+ 2 X%X3

= RHS

39
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Foc=- 1, Standavd Form of Quadedtic Equations

) ----- 2. Methods o Solve
————— 3. Zenoes, Rodts and Solutions

————— 4, Naiture of Rodts




Standahd Fehm

DegV‘QQ
ax2+ bx +c=0

=

@ Real numbers and a # 0 l

Impov‘”[an‘( Tewms
I |
Zeroes are for i Rodts ave for quadratic i Quadnaitic equation
quadratic polynomial ! equailion : having equal and
P(x) : | idertical rodts will have
: : a unique solution,
P(x) = (x-2)(x -2) | (x-2)(x-2)=0,  (x-2)(x-2)=0

Zeroes, X =2 &2 | Roats, x =2 &2 | x = 2 isthe solution of the

I I given equailion

23




Methods
Quad)wl;wl

lo Solve
Equations

Factovization

Quadratic
Formula

1. Splitthe middle tewm,
—»
Product of split )‘) =
Cc

terms =(a X

2. Factorize the equation >——%

3, Equdte each factorto 0 >—>

General form:
ax?+bx +c=0.

9x2%-3x-2=0.
O9x%2-6x+3x-2=0.

¥

3x(3x-2)+1(3x-2)=0.
(3x-2)YGBx+1) =0.

¥

(Bx==2) (S dNi=0

2 2
X==-0rx=-=
3 3

24




X

Quadratic Formula

ax%+bx+c=0

—b + Vb? — 4ac
Rodts (x) =
2a
e,
—b + Vb? — 4ac 5 —b —Vb?% — 4ac
x -—
2a 2a

where , b? - 4ac> 0

Quadnatic formula is used where factorization

method is difficull o apply,

Tgpe of Rodts

Value of Rodts

Nature of Rodts

Discriminait (D) = “b2 - 4ac” .
Nature of Rodts

Real 2 Digtinct Real 2 Equa[ No Real

Rodts Rodts Rodts
—b—+D

2a 0 , . Not Valid
—b++D 2a 2a

2a

25




Cj Mund Map ||

S
K\\ and Solufons /

SGwiac Eopmesal

\____“ /A

Quadnatic Equations |

.

Factovization

Quadratic Formula

(

Nature of Rodts

26
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-~ 1. Avithmetic progression

- 2. Types of an Arithmetic Progression
3. General form of an AP

___________

4. v Term of an AP

5, um of finst ntenms of an AP

- 6. Avithmetic mean




An awithmetic progression is a sequence of numbers in which each

tenm is oblained by adding a fixed number to the preceding term,

except the finst term,

________________________________________________________________

14 Tepm (Finst number inthe AP, o )

3) ) B (W
CANCIANE YA Y

Common — (The diffenence between conseciive terms in an !

difference AP is a fixed number , d )

________________________________________________________________________

The common difference can be

Positive
Constarit AP Increasing AP

29




== ] lypes of an Ahithmelic =—=
Phoghession

Avithmetic Progression

|

[nfinite AP

|

Finite AP

Unlimited /infinite

number of terms

Limited / finite

number of tépms

\ 4

Ex:2 4,6,8 and 10

£x:0,123.4,5, ..

Ex: Mutﬁples of 31ill 30,

Ex: All muttiples of 3.

30



3. Genehal Fehm of an AP

A sequence of the form

xa,a+d a+2d a+3d a+4dandsoon

where a is the firstterm and d is the common difference,

1" Tehm of an AP

a,={a+ n—1)d}

where a isthe firstTerm,
d is the common difference
n is the number of Terms inthe sequence and

a,, is the rith Term,

31




——§ Sum of Fihst 11 Tehims i an AP ==

1 [ 1
i n E ! n i
iSn=E{2a+(n—1)d}i i Sp=zla+D |
|
(When first term (a) and common | (When first term () and
diﬁewence ( d) anre known) | last Term (l) ane known)

wheve 1 is The number of Terms in the sequence and
S isthe sum of first . tewms

b Ahithwmelic Mean

Ifa, b and = are in AP. then,
b is the avithmét@mean of a and .




( Imp@htmva@)mudual O
> e

n“‘-lérmofanﬂp a,=a+(n-1)d

Sum of first n terms in an AP
(Where finst term () and common
difference () are known)

o ;{Za +(n—1)d)

Sum of first 11 terms in an AP -
(Where firstterm (@) and Sn=5(a+D
last term (1) ave known)

Avithmetic Mean (b) a+
(a, b and c are in AP) 2

TipsIPoints te be Remembened I

While solving questions coritaining consecutive terms, following
assumpltions can be madeTo simplify:

NUMBER OF CONSECUTIVE FIRST |  COMMON
TERMS TERMS TERM | DIFFERENCE
(a-d),a, (a-d)

3 a,(a+d) d
4 (a - 3d), (a — d), (a +d), (a+3d) (a - 3d) 2d
5 (a-2d), (a - d), &, (a+d), (a+3d) (a - 2d) d

33




=
General form of

Arithmelic
Sum of finst 'EJ )
t g A mean
erms in an MF /_\ \/
‘ Types of an Avithmetic )

Progression
() <

34
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————— 1, Simila Triangles

\}\ ----- 2. Criteria of Sienilavity of Triangles
@ ----- 3. Pythagoras Theorem

----- 4, Basic pv‘opowﬁonah‘tg Theorem




Similah Thiangles

A
B C Q R
;=72 Same Shape
/

Similar Twiomgles

\
“—_= Differert on Same size

Relation between Cornespanding.Sides and Angles

* Two triangles are sirmilan, if

Their corresponding angles are equal

L5
2B=2Q
Zlw =" X

Thei corresponding sides ave inthe same witio,

AB BC CA
PQ QR RP

37




Side-Side-Side (SS9)

x Cowesponding sides ane proportional,
A
AR =SBE ~ “CA . . 14 g
PQ QR RP
B : C Q 12 R
X
P
70°
70°
o © O 60%
= 50 60 . 3 50
¥ Corresponding angles are equal
9 Triangles are similar even if a pair of corvesponding angles are equal.
Side-Angle-Side (SAS)
% Dair of adjacerit corresponding sides
are proportional and one angle is i
15
equal. s
L o o
= — = 60
PQ QR 3 B - C = R
£B=2Q

38



Ratio of Aheas of
ST Tl

A
/\ P
Raitio of Area of Similaw Triangles

iArea(AABC) = ARBN" N /B AN
|| Area(APQR) ‘(%) (ﬁ) = (ﬁ) i

Sirmilavity of triangles when a perpendiculan is drawn from the vertex

of the right angle.
B

AABC~ AADC ~ AADB (AA Similarity) D

All the three Triangles have:
« A viglt-angle.

* A common angle, A C

39



== basic Phopeilicnalily Thechem =———=

If a line is dnawn parallel 1o one side of a triangle To intensect the dthen two “

‘ sides in distinct poirits, then the dther Two sides ave divided in the same walio,

Area of AAPQ = % X AP X QN

Area of APBQ = % X PB X QN

Area of AAPQ = % x AQ X PM

1
Area of AQCP = = X QC x PM

2 ' N\

Now, " B ]

— X AP X QN
Areaof AAPQ 2 _ AP :
Areaof APBQ = 1 = D e (1)

> PB X QN
Sirmilawly, 1

— x AQ X PM
Area of AAPQ 2 _AQ =
Area of A QCP o | = e

> X QC X PM

The triangles drawn between the same parallel lines and on the same base
have equal areas,

». Anea of APBQ = Area of AQCP ... (3)

From (1), (2) and (3)

o
vy
e
)

40



Convense of Basic

Phepehtionality Theohem

[f a line divides any two sides of a triangle inthe same ratio,
‘ then the line is parallel To the Third side, _‘

I][ AD AE

, then DE || BC.
DB ~ EC

Suppose a line DE, irtensects the two sides of

atriangle AB and AC dt D and E, such thats
AD AE

B o 1

og ~5c D E =
Assume DE is ndt parallel To BC, Now, draw a line DE’ parallel o BC,
Hence, by Basic pmpomonalrtg Theorem,

AD  AE
DB  EC

From eq, 1 and 2, we get

AE _ AE'

EC EC

Aalaling 1 on bdth the sides

AE AE+EC AE'+E'C
— t1= —+1% e
AC _

o= %So EC=EC

This is possible only when E and E’ coincides.
But DE’ || BC
- DE || BC.

41



Right-Angled Thiangles

Phopenties of

Pithagoras Theorem

Ina righit-angled triangle, he square of the hypdtenuse side “

‘ is equal To the sum of squares of the dthen two sides,

B
D

AADB ~ AABC

AD AB
e (cornesponding sides of

£ similan tiangles) = -

AB2= AD X AC wvv......... (1)
Also, AADC ~AABC

CD BC
" — = e ( corresponding sides of similav*'tv*iangles)
BC2= CD X AC ............ (2)
(1) + (2)

AB2+ BC2= AD x AC + CD X AC
AB2 + BC2= AC (AD + CD)

42



Converse of Pythagoras Theonem

[fthe square of the length of the longest side of a triangle is equal to the sum
‘ of the squares of the dther Two sides, then the triangle is a right triangle.

Construct andther iangle, AEGF, such as
AC = EG and BC = FG.

In AEGF, by pgThagoms Theorem:
EF2=EG2+ FGZ=b2+ a2 .....(1)

In AABC, by pg(hagoms Theorem:
AB2=AC2+BC2=b%+a?.....(2)

From (1) and (2)

EE—=—"tB-

EF = AB

= A ACB = AEGF (By $sS)
= £C is right angle

= AABC is a right triangle,

43



Impehtant Theehems and Fehmulae I

Simi(av‘l‘tg of Triangles 5

A
| /)
B C Q R

P X
win. A
Q R Y 74

B C

A P
= A A
Q R

Pithagoras Thearem =

____________ B

Basic pwc:pov‘l‘lonall“tg Theorem

[f a line is drawn parallel 1o one side of a triangle To
inensect the dther two sides in distinct poirits, then the
dther Two sides are divided inthe same ratio.

In a viglt-angled triangle, the squane
of the hypdtenuse side is equal o the
sum of squares of the dther two sides. x -
| a% +b? = CZ{F>
b C
A
P /.\ Q

et 2
' AP _ AQ)\
|PailBe PB_QC?: / | \

B

C

44



A3 AAA Pro orlionality

heorem

e Converse of Basic

Critenion for pV‘OPOV"UOHOlthg Theorem

Swmlav*‘[go

& Tmangles
S oﬁ‘los of Areas of
pwopewﬁes of ,qg imilaw Triangles

triangles

Pithagoras
theorem Converse of
Pithagoras Theorem

45
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—— 1. Fundameritals

2 Distance Formula

| = & Section Formula
— 3.1 Mid-Poirit Formula




Fundamentals

g A
Distance of a poiiit from the
y-axis is X coordindle on
abscissa
X7
(0,y) F-==-=---~- -?Br (x,, 5]
|
:
' Y
| \
= - 1 v ]
0(0, 0) (x,, 0) VX

\ Distance of a poirit firom
Ori gin the x-axis is y coordinale

or ordinale

48




P
<

0+ A N X

S‘[eps 1o Devive

Using pgThagoms Theorem:

PQ =/ (PR)? + (QR)?

Now, PR = (x, — x,) and QR =(y, = v,)

Distance, pQ = \/(xz —x1)% + (¥, — y1)?

49



(X1 ) Yl)p

<
e

0 A C

STeps 10 Depive y

APRM ~ A MSQ (Similav“[v*iangles)

On solving for x and y separadely;

m1y2 + m2y1

M(x,y) = (m1x2 +m,Xx,

m1+m2

)

m1+m2

)

50




(x,,y,)P

<
|

0 A C B X

STeps 10 Depive y

Section Formula

M(X y) =( m X, + IS G 1 + mzyl)

)
m1+m2 m1+m2

Miis the mid poiit , so m, = m, =11

~ m=1 andmy=1

M(x,y) = (Xlzxz, le;yz)

51



( Mind Map
i

G

\ eomeliry
; \/

Section Fov*mul

4

Mid—Poirit Formula

52
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== ] Tvtigonometwic Reitios

g s Tv*igonome‘(v*ie Ratios o
Standard angles

---=- 3. Tigonometric [deriities




Thigonemethic Raties _—m

S@H i Opposite )
Hypotenuse o,
<)
o
Adjacent %
cos 0 = 3
CAH Hypotenuse E
e)
Q.
&
'mm o = sinf _ Opposite /=
= = Y . p
cosé Adjacent O pdjacent side (A)
— ; 1 Hypotenuse
i. sin 6 e— —e j. cosec = — = X22=2
sin 0 Opposite
= MULTIPLICATIVE . . 1 Hypotenuse
ii. cos O e——o e—e ji.secO = = .
— INVERSE — cos Adjacent
1 Adjacent
iil. tan 6 *— —e iil. cot B = =—

tan® Opposite

95



Slandard angles,

1. Wite numbers from
070 & in order,

2. Divide eveny number
by 4

3. Take the square nodt
of every number

4. Simplify

Thigenemethic Ratios of =——
Standand Angles

* With justthe values of sin , we can calculdte all dther trigonometric ratios for

1
[ el

56




Thigenemethic Ralies of
Standand Angles

Angles
Logic 30° 45°
1 1
sin0 sin@ 0 — — E 1
2 V2 2
1
sin® 2 V2 2
sin® 1 Not
1 Not 2
2 Not
1 Not 1

S57



Identities

Ina right - Angleal Tv‘iomgle A ABC

In A ABC we knowthat C
a
ST e 1
c é =
__ b Ah__.
cos 0 = pRCT 2 A o C
Bg pgThagoms Theorem,

a’+ bé=-=¢2

Divialing bath sides by c?

(e oD 2 2
C

From 1 and 2.

sin?2@ + cos?20 = 1

58



Proof of 1 + tan20 = sec?0
We know that
sin?0 + cos20 =1

Divioling bath the sides by Cos? 6

sin’0 = cos’®0 1

cos20 cos’0

cos?’0
% tan?0 + 1 =sec? 0

Proofof 1 + cot?0 = cosec?0
We know that

sin? 0 + cos?6 =1

Dividing bath the sides by sin? ©

sin’0 = cos’®0 _ 1

sin?0 sin“0

Sln
% 1+ cot?0 = cosec?0

Thhee basic Thigenemethic Identities

-

sin®0 + cos?0 =1 sec?0 — tan?6 = 1 cosec?0 — cot?0 = 1
sin?0 =1 — cos?0 | 1+ tan?0 = sec?0 |1 + cot26 = cosec?d
COSZG =1- Sinzﬂ S€C20 — 1= tanZH Coseczg —1 = C0t20

99



Trigonometric Ratios

f Standard Angles

\(Himbd e

J
v‘lgonovne”(v‘g |

—

7 Triconometric )

\\_ [dertities /

60
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————— 1. Basic Tevwninologies

N\ ----- 2. Assumptions made while solving

----- 3 Tv‘igonome‘(v‘ic Ratios of Some Commaon Angles

------ 4. Method of Solving Questions




$

The line drawn from the eyes of an observento a point onthe object
viewed,

Howizorital

Line of Sight

[fthe objectto be viewed is stiaiglit ahead, thenthe line of sigfit is the

same as the hovizorital level,

Angle of Elevtion

o l;
The angle formed by the line of sighit S %f’ % Sty

~

(e

L ook Above

with the hovizortal when the poirit being

Horizorital

viewed is above the horizortal level.  Angle of Flevetion of 0

Angle of Depv*ession

Look Below

Hovizortal The angle formed by the line of sight

viewed is below the hovizorital level,

. B 2 - J 9\\ with the hovizorltal when the poirt being

Angle of Elevation of 0

63




While Selring
The angle of elevation of the top of the

Qutub Minaw, 73 m away from its base is S
a5 W
: Angle of

elevation

A A& B
3 m ;
STeps 10 Diraw the figure:
Step 1
erv‘esenﬁhe 30 object by a vertical line,
B
3 m c
S‘(ep 2
Represerit the observer as a poiiit object,
A B
3 m
C
Step 3
Label the angle, height, and distance,
450
A 3 m =

64



— 3. Thagenemethic Ralios @{;;
Some Commeon Rngles

&

sinB 0 % % ? 1
— | EAEATARAR
ﬁ e 4 vz % 1
ﬁ 1 % V2 4 e
% R a % -

65



———1 Method of Selving Questions =———

fin observer 15 mtallis 285 m away from
 chimney, The angle of elevation of the top of
the chimney firom her eyes is 45°, Wht is the

height of the chimney!
D oS
Steps 1o Draw the figure: ‘C
A
STep 1
Draw the figure correctly,
Step 2
Ialenﬁfg The unknown length, 450
e > 28.5m E
STep ] STep 4
Use the relevauil trigonomeliic Solve 1o find the unknown lengith
ratios To find These lengfths, So, the height of the chimney
tan 450 = % AB = (285 + 1.5) m = 30 m.
L AR
285
AE = 285m
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-~ 1. Lines reldted 1o a Circle

@\ ————— 2. Tangerits and Secavits

: ----- 3. Number of Tangerits
————— 4. Theorems reldtedto a langerit
9e 5. Importauit Corollawies

Tomgen’( line

Poirit of Tomgencg



Cihcles
Lines reldted o Circle

Line outside the circle

Tangen‘[

Chord

Secant

! Diameter \

70



Tomgen‘(s and Secauits

\ B

% Does ndt touch the cincle + 2 poirts of intersection 4 Touches only it 1 poirt

* No poirt of irtensection PQ isthe secartt # PQ is called tangert

A p
.

For any poiit on the
circumference of a circle,
No. of tangerits = 1

-~

No, of Tangerits from an external
point To circle = 2

71



Theorems relatedto langerit

|

Tangerits and Radius

’; Tangen‘(s and Radius

al any poirit of the cincle

is perpendicular to the
radus through the

poirit of coritact
Hence, PQ 1 0A

Tangerit line

Tangerits from external point

4,0

PQ is the Tangert




2: langerits from external poiit

PTis tangert
atP

— - = ﬁ)_ o
QT is tangert
The lengths aQ Q
of Tangerits drawn
from an extennal poirit m — ﬁ*
10 a circle are equal,
Can be proved in tuwo
Hence, p T= QT ways —
— x Congmuence of ATOP
2 ATOQ
A pyThagoms"Theorem

- E)(te‘v‘nal poin't Tomgen't line
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IvnpowTanT Corollawies

1

For C, and C, being conceritiic cincles,

* 0P perpendicular bisector of AB
* AP=PE

PA and PB are 2 tangerits drawn from an

external point P To a circle with ceritre at ),

x 2APB =2,BA0
x +PAB = ~PBA = (d0° - g)

* X and y are supplemertany
- ie. x +y=180°
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circle
=

Impov‘TanT

Theorems reldted

Number of tangerits
To Tangerits

Tangen’[s from
TangenT and radius external poit
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1. Area of sector

2. Area of segment

----- 3. Area of combined plane
figures




U

A sector of a circle is the portion of an area enclosed by two radi
and an arc,

Vi,

———
oo
in

Sector =

¢
O~ - /\ Ceritral Angle

\

Maior
Seétor
Area of minor seclor ~ — Area of major seclor  —
0 : 360°- 6,
e 60 =

@ Ceritral angle 6 must be in degrees,

0
fois given in radians, mulliply it with % to
conver in degrees,

/8



A segmertt of a circle can be defined as a region bounded by a

chord and a corvesponding arc lying between the chord's endpoirits.

7777 Segmerit corvesponding o major arc called
major segment,

A B Segment corresponding 1o minor arc called
S minor segmert,

79



When 8 is given in degrees,
Area of segmen = G) X 1% X [(1;)0) 0 — sinf]

When 8 s given in ralans

Area of a segmerit = (%) x r2[ 8 — sind]

Area of minor segmerit= Area of the sector 0APB - Avea of AOAB

80



———— 3. Ahea of Combined Plane Figuhes ——

Genehal Fehmula

Areas of shaded region = Area of erttive figure — Area of non shaded regjon

Area of Areaof  Anea of minon
shaded figure semicircle segmerl

= Area of semicircle - (Area of sector ABEC - Area of AABC)

81



(&) iclictctens

A A BB
_—
e E F F
Simplify the gjven
figure irto known
G
slandard shapes. . Hm ;
D D c ¢

Apply the
formula of area

on each shape.

= Avea of nectangle ABFE + Anea of rectangle HGCD
+ Area of the sidetracks

82



_|

To find the area of the required region, add o subtract the areas of
the standard figures as per the requiremert,

A A B
Bt FF
HH—GG

D D e

= Aivea of rectangle ABFE +  Anea of rectangle HGCD

+

(Area of semicircle with diameter AD — Area of semicincle with diameten EH)

+

(Area of semicircle with diameter BC — Avea of semicircle with diameten FG)
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eol \
\ plane shapes /

Areas
Reldted to Circle

4 Area of sectors

Lengith of anc

Area of segmerits
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Tepics te be Covened

-~~~ 1. Formulae of Solids

-~ 2. Combintion of Solids

N i
@) -mmomto-= 8 Supface Area of Combined Solids

L -~ 4. Volume of Combined Solids

- 5, Conversion of Solids




1. Fehmulae of Solids

Here are surface areas and volumes of few solids before we

look dt combined solids,

3

— Cube
da’ : L ateral surface area
6a’ : lotal surface area
a3 : Volume

Lateral sunface area : k(L + b)

Total surface area:  2(lb + bh + hl)

Volume : lbh
— Cylinden
e 27rh : Curved surface area
h 21teh + 27v? : Total surface area

ntrh : Volume

87



1. Femulae of Solids

$

4mrn? : Gurved surface area
4 e : Volume
3
Hemisphehe
Curved surface area : 21rr?
Total surface area : 3nn?
Volume : 4 TS
3
el : Curved surface area
ol + el : lotal surface area
L
P h : Volume

88



—— 2 Combination of Selids ——

ShapesThaT are formed by combining Two on more solids,

Cr/‘\jm

h




3. Sunface Ahea of
Combination of Solids

Itis the sum of the surface areas of individual solid"s visible portion, in the given
combined solid,

< -«>
< = * =

lotal surface area of the shape

@)
e

+ Curved surface area of hemisphere
- Base area of hemisphere

2lb + bh + hl) + 2772 - 7Tr2

90



3. Sunface Ahea of
Combination of Solids

P

(@uem)
=

Telal Sunface Ahea
; / hy i
1 \ CBD [ hz
hq 7

-

Total surface area of the shape

(@)
quumm )

21teh, + ool + 217

91



1. Voluume of
Combination of Solids

It is the sum of the volumes of solids that are being combined, and
subtraction of the volumes of the solids that are being removed,

=
+ > =
- .
b T / h
h // /
Volume of cuboid
P
Volume of hemisphere
bh+ % e
3

92



Volume of the shape

(@
@uummn )

Volume of Cylinder

+ Volume of hemisphere
- Volume of cone

1 2

W — — pth + e
1trth, - 3mth2+ 3 ™
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Combined

o Solids
=

N

CSurfaceres D) (™ Tgare )

94



BBYJUS
Stalistics

<)
)
=
S
=
(515
p
=
<C
=







O
Mean of Ghouped Data ————

Mean is a measure of ceritial tendency which gives the average of a daa.

Direct Method

Xfix;
Xf;

Assumed Mean Method
|

An arbitrary mean ‘a’is chosen which is
: . ) N X fid; |
called ‘assumed mean, somewhereinthe ¥ = a + | Where d; = (x; - a)

middle of all the values of x, Lfi| |

Step Devidition Method

o~ f=a+(2£}l;i)x

Uppev‘ Class Limit + Lower Class Limit

1
|
E Class mark (x;) = -
|

X =

>

|
|
|

d; : : .
: Where v, = — and h is class size of class interval
|
I
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Cunmulative Fhequency

Cumulative frequency is the sum of all the firequencies upTo the curwent poirt.

Less-than type cumulaitive frequency table

o
0-10 5 Lessthan 10 5
10-20 3 Lessthan 20 5+3=8
20-30 4 Lessthan 30 8+4=12
30-40 3 Lessthan 40 12+3=15

Mone-than type cuimulative frequency table

Marks Numbeuden‘(s Marks Cumiltive
frequency
0-10 5 More than or equalto 0 5
10-20 3 More than or equalto 0|~ 15-5=10
20-30 4 More than or equal o 20 10-3=7
30-40 3 More than or equalto 30 F-4=3
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Ghaphical Rephesentalion —————
of Cumulative Fhequency
Disthibution

To drawthe graph of less than ogjve, Take To dnaw the graph of more than ogjve,
The upper limits of the class interval and Take the lower limits of the class irterval

mark the respective less than frequency, on the x-axis and mark the respective
Then, join the dots by a smodth curve, more than frequency, Then, join the dots
by a smodth cunve,
5 gll
] 35 4 Less than’ ogive I ot
91 RS
g ol g
3— I = ‘g
v 04 2
§ .| E
i 3
S U i = R M PR S 0 S 5 P
0 0 2 30 40 S0 €0 70 ¢ 0 m s @ % @ 70
Upper limits — Lower limits —_

@ Let's say class irterval 70 — 80, the
Q) frequencies included inthis iriterval are
from 70 < <80,

which means the frequencies

corresponding To 80
do ndt belong To this class irterval.
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Median of Ghouped Data

i
Median= 1 + (2 - )xh

[ = Lowen limit of median class
n = Number of observations
f = Frequency of median class

of = Cumulative frequency of preceding class
h = Class size Medin (40)

Median can be obtained by either the less than Type or more than Type ogjve,
The given methodology is applicable for bath, ie, less than or mone than

ogive,

1. Find the middle poirit of total v
number of cumuldtive frequency | i |
of the given dailasel and mark it
as N on the y-axis.

2. From N, draw a line parallelto X

fat

axis 10 inftersect the ogive al poirt :

o e e
0 20 3 40 S0 60 0

8 B 8
Fa B

=
=3
i

© Median (40)

o
i

Cumulative frequency
A
=

Upper limts ——

< D;‘oP a ffev‘penalicular Lrom A on
X axis, This value will represerit
the median,
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Mode of Grouped Dta

=<
o
Q.
q»)

Il
(o]
_|_

T
\h
[y
\h
(=)

N——"

X
=y

————————————————————————————

= lower class limit of the modal class
h = class interval size

{1 = frequency of the modal class

fo = frequency of the preceding class

f, = frequency of the succeeding class

Empirical Formula
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Direct Mean
Method Step Devidtion
%]e‘(hool

" Graphical Represeritation
of Cumulative Frequency

Assumed Mean
Method

(Geometric Method
f\lgebmic Method

Empiv‘ical Formula

3 Median = Mode + 2 Mean
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1, Basic lerminology

2. lypes of Probalbility
- 2.1 Theoretical Probability

3. Tgpes of Everits

4. Importat Formulae




$

1. Basic Tehminolegy

< Has more than one possible outcomes.

< Itis impossible o predict any outcome in advance,
o Examples:
Q)

S

Tossing a coin Rolling o dice Drawing a card from a

well-shuffled deck

< A possible result of an experimerit or a Trial

D Emmples:

Tuwo outcomes for coin toss:
Six outcomes for volling a dice: 1,2, 3,4, 5,6 Heads, Tails

< A set of one or more oucomes for a random experimerit
& Example:
e (etting a tail when a coin is tossed,

«  (etting an odd number when a dice s volled.




Types of Probalbility

7~

Expewimen‘(al Theoretical

pv‘obo\bih‘tg pwobabill‘tg

& 9 1 Theopetical pv‘obabill‘tg

Number of favourable outcomes

P(E) =

Total number of possible outcomes

Uhen a coin is tossed:

< The probalbility of getting a head is %

< The probalbility of gétting a tail is %

The probability P(E) of an everit will be a number such that

> |
N
v |
Jac
oy |
vl
A
=i




-,

3. Types of Lvents —

Elemen‘(awy Everit

< Has as only one oulcome,

< Sum of all the elemeritary evertls for an experimerit = 1

Equally likely Everit

< When allthe outcomes of an experimerit have the same

chance of occurring,

o Example: Tossing a coin

:

% o
A5
. e m w
L=
i

\
@
[mpossible Equally likely Sure everits
everils everils
More unlikely More likely
Impossible Evert Sure / Certtatin Evert

<&

P(E) = 0.
Example: Getting a 7 when rolling a die

o0

(R

o0

L)

&

o0

L)

P(E) =1,
Emmple: Chyigtmas being celebrated
onthe 25% of Decemben

&

o0

L)

-

T



Complemen‘(av‘g Everits

3. Types of Lvents —

< [F € dendtes happening of an evertt, then E dendtes NOT
happening of that evert,

< E and E are said 10 be complemeritary everts,

% E isthe complemert of E.

olelall#lz]:

For an evertt of getting a number less than four on rolling a dice:

108




= [heopetical pv‘obabill'tg “““““““““““““““ Z}

Number of favourable outcomes

Total number of possible outcomes

| PE)=

- = pv‘obabill‘tg of an evenl e e T TS f\}

0< P(E) < 1 i
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-
B medme |

—
TheoweTcal
pv‘obabd‘tg pwobabul‘tg

pv*obabnl‘tg

Equallg likely Outtcomes
even‘[s
”\
/\ Tev‘mmoloQues
Random Expev‘imen‘(al
Everits

.J,
g

even‘(s mposmble
Su%e cev‘Toun everils
even‘(s
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