Mathematics




Arithmetic progression Capter1

An arithmetic progression is a list of numbersinwhich each term isobtained by adding a fixed number to the preceding term except the

first term.
Let us denote the first term of an AP by a,, second termby a, . . . n" termby a, and the common difference by d.
Then the AP becomes a,, a,, as, . . ., &,
S, a,-a =a;—-a, =...=a, —a,_; = d, Then,
a, at+d, a+2d, a+3d,...
Thisiscalled the general form of an AP.
Finite AP.:

In an AP there are only a finite number of terms. Such an AP is called a finite AP. Each of these Arithmetic Progressions (APs) hasa last term.

Infinite AP.:
In an AP there are infinite number of terms. Such an AP is called a infinite AP. Each of these Arithmetic Progressions (APs) do not have last term.

n™ Term of an AP

[ The first term of an AP is a’ Common differenceisd' thenthen® termis a,= a+ (n — 1)d ]

[ n" term fromthelast n /l-lastterm , d — Common dif ference : | — (n —1)d ]

1.4 Sum of Firs n Terms of an AP

* First term - a Common difference- d [ S= 3[23_ + (n - 1)d] J

* When thefirst and the last terms of an AP are given and the common n
differenceis not given S= E[a +1]



: Chapter 2

Triangles

Similar Figures
Two polygons of the same number of sides are similar, if

All the corresponding angles are equal and

All the corresponding sides are in the sameratio (or proportion).

—

Similarity of Triangles
Basic proportionality theorem [Thales theorem]

Theorem
21 the sameratio

If alineisdrawn parallel to one sde of atriangle to intersect the other two sides in distinct points, the other two sides are divided in

Data: In AABC, thelinedrawn parallel to BC intersectsABand AC at D and E.

AD  AE
Toprove — = —,

DB  EC
Construction: Join BE and CD. Draw DM_/AC and EN_/ AB.
Proof :

1
Area(AADE 5 X AD X EN AD . :
rea( ) _ Z = — [ ~“Areaof triangle = 2 xBasex Height]

Area(ABDE) > X DB XEN DB 2
Area(AADE) % X AE X DM AE
Area (ACED) SXECXDM  EC

ABDE and ADEC stand on the samebase DE and in between BCIDE
Area (ABDE) = Area (ADEC)

AD

AE
el [ From(), (2) and (3), ]

DB

— )

: Thmrem‘

)

If alinedivides any two sides of atriangle in the sameratio, then thelineis parallel to the third side.

w23




It must be noted that as done in the case of congruency of two triangles, the similarity of two A

triangles should also be expressed symbolically, using correct correspondence of their vertices. = n
For example, for the triangles ABC and DEF of Fig. 2.22, we cannot write ABC ~ EDF or N
ABC ~ FED. However, we can write BAC ~ EDF , : % 2
P
F
Theorem 2.1 o . ::_..E

Ifintwo triangles, corresponding anglesare equal, thentheir corresponding sides are inthe sameratio (or proportion) and hence
AAA the two triangles are similar.

This criterion is referred to as the AAA (Angle-Angle-Angle) cr it er ion of similarity of two triangles.

Data InAABC and ADEF, <A = ¢«D, «B = £E and2C = £F
To prove: 4B _Be_AC (<) and AABC~ ADEF

DE ~ EF DF

Construction: Cut DP = AB from DE and DQ = AC fromDF and join PQ
Proof: In AABC and ADPQ,

AB = DP; AC =DQ [Congtruction]

¢A =+D [data]

~ AABC =ADPQ [SAS Congruency rule]

=>BC=PQ - (1) and

2B= «P [CPCT] ButzB= «E [Given]

~ £P = £LE

~PQIIEF [Snce corresponding angles are equal]

C E F
bP _Dbe _ P [by Corolary of BPT] B
DE =~ DF  EF .
s "o " g o o Fig 2.24
DE = pF = gp [BYconstructionand (1)]

~ AABC~ ADEF
[If two angles of one triangle are respectively equal to two angles of another triangle, then the two triangles are similar. ]

This may be referred to as the AA similarity criterion for two triangles

Theorem

S8 If intwo triangles, sides of one triangle are proportional to (i.e, in the same ratio of ) the sides of the other triangle, then their

corresponding angles are equal and hence the two triangles are similiar.




Thiscriterion isreferred to asthe SSS (Sde-Side-Side) smilarity criterion for two triangles.

AB  AC  BC
Data: INnAABCand ADEF, — = — = — (<I) ————————(1)

DE  DF EF
ToProve: zZA= 2D, «B= 2E and 2C = 2F And AABC =A DEF

Construction: Cut DP = AB fromDE and DQ = AC from DF.Join PQ

AB AC .
Proof : — = — [Given]
DE DF
DP D
=2 = 2. pp= AB,DQ = AC]
DE DF

~ PQIEF [corollary of Converse of BPT in A DEF]
> (P=/E &8 2£Q =<£F

C E
Fig 2.26

- ADPQ ~ADEF [ AA Similarity criteria] B
. DP _ PO ing sides of Similar tri
vl [Corresponding sides of similar triangles]
AB P . AB  BC .
- 4B _PQ —————(1) [AB = DP Construction] But,— = — ———————(2) [Given]
DE  EF DE  EF
PQ _ BC _
=>EF = o [ “From(1) and (2)] =BC=PQ

INAABC and ADPQ,

BC=PQ [Proved]; AB= DP [Construction]; AC=DQ [Construction]
~AABC =ADPQ [SSS Congruency rule]

Hence, £A = 4D, «B= «P and 2C= «£Q =/A = «D, «B= £E and 2C= £F and AABC =A DEF

Theorem 2.5 : If one angle of a triangle is equal to one angle of the other triangle and the sides including these angles are

'l'hiﬂ:"m proportional, then thetwo triangles are similar

. AB c
Given:InAABC and ADEF, £A = «D and F - DF (< 1) ------mm-- Q)

To Prove: AABC =ADEF

Construction: Cut DP = AB fromDE and DQ = AC from DF.Join PQ
Proof: INAABC and ADPQ,

AB = PQ [By Construction]; AC = DF [By Congtruction]; A = 2D [Given]
AABC =ADPQ [ By SAS Congruency rule]---------- 2

Fromegn (1) we get,

Erdip.,




AB  AC DP D
e et be [AB = DP and AC = DQ]
DE  DF DE  DF

= PQIIEF By converse of corollary of BPT]

=>/P = £E, 2£Q = «F [Corresponding angles|

~ ADPQ ~ ADEF [by AA similarity ctriteria] -------- 3)
= AABC = ADEF [From equation (2) and (3) |

Areas of Smilar Triangles

The ratio of the areas of two similar triangles is equd to the square of theratio of their corresponding sides.

Thuetrrem
26
Given: AABC ~APQR P
F
| Area(ABC) (AB\?_ (BC\? _ (cA\?
To Prove Area(PQR)_(PQ) - (QR) - (PR) A

Construction: Draw AM_/BC and PN_/QR

1

Proof: AreataBO) _ ZXBCXAN _ BCxAM 1y [Aren of triangle=_ixbasexheight]

Area(PQR) ZX¥QRXPN QR x PN 2 i
In AABM and APON., L1 | - o 1| R
2B = 2£Q [Corresponding angles of the similar triangle] B M N
ZM = «N = 9¢° [Construction] Fig 2.42
~ AABM ~APQON [AA similarity criteria]
= % - % ------ (2) But, AABC~APQR [Given]
. AB _ BC _ €A - AM _ BC
- R M 3 = o QR[From (2) and (3)]
. Area(ABC) BC _ BC Area(ABC) _ (BC\?
" Area(PQR) QR X QR [From (1) and (3)] Area(PQR) (QR)
Area(ABC) _ (AB\2  (BC\% (cA)?
Area(PQR) (ﬁ) - (ﬁ) - (ﬁ) [From (3)]

Thearem If a perpendicular isdrawn fromthe vertex of the right angle of aright triangle to the hypotenuse then triangles on both sides of the

9 perpendicular are similar to the whole triangle and to each other.



F“:,'l I CILETEE ]
Therem

Inaright triangle, the square of the hypotenuse is equal to the sum of the squares of the other two sides.

19 isaright angle.

Thenrem Inatriangle, if square of one sdeisequal to the sum of the squares of the other two sides, then the angle opposite the first side

Theorem 2.8: [Pythagoras Theorem] In aright triangle, the square of the hypotenuseis equal to the sum of the squares of theother two sides.

Given: In 4ABC, «B = 90°

To Prove: AC? = AB? + BC?

Consruction: Draw BD_/AC

Proof: In AADB and AABC

4B = 2D =90% 2A= £A[Common angle]
AADB ~AABC [AA similarity criteria]

N - YoL .\ J— o)
AB AC

In ABDC and AABC; B = «D = 90°

£C = «£C[Common angl€]

ABDC ~AABC [AA similarity criteria]

>28-5 cpAC=BC? e )
BC AC

AD.AC + CD.AC = AB? + BC?[ By adding (1) and (2)]
= AC (AD+CD) = AB? + BC?
=>ACx AC = AB’+ BC? = AC2= AB?+ BC?

B

Theorem2.9: In atriangle, if square of onesideisequal to the sum of the squares of the other two sides, then theangle opposite thefirst sideisa

right angle.

Given: INAABC, AC?= AB? + BC?
Toprove: 2B = 90°

Construction: Draw APQR such that

2Q = 90’ and PQ = AB, QR= BC
Proof : INAPOR, PR? = PQ?+ QR? [by Pythogoras theorem]
PR? = AB2+ BC? [Construction] ~ ----------- 1)

S
-}




But, AC2= AB? + BC2 [Given]  ----------- )

~AC= PR [from (1) and (2)] ----------- 3)

AB = PQ [Construction]; BC = QR [Construction]

AC=PR [from(3)]

~ AABC =APQR [SSS congruency rule] . £B = +£Q [By CPCT] But, Q= 90° [Construction] s~ 2B = 90°

Chapter 3 Pair of Linear Equationsintwo Variables

Linear equation with one variable: Thealgebraic equation of thetypeax + b = 0 (a # 0 and b arereal numbers, x — variable iscalled linear

equation of onevariable. These type of equations having only one solution.
Pair of Linear Equationsin Two Variables

An equation which can be put in theformax + by+ ¢ = 0, wherea, b and c are real numbers, and a and b are not both zero, is called a linear equation
in two variables xand y. A solution of such an equation is a pair of values, one for x and the other for y, which makes the two sides of the equation
equal.

In fact, this is true for any linear eguation, that is, each solution (x, y) of a linear equation in two variables, ax + by + ¢ = 0, corresponds to a
point on theline representing the eguation, and vice versa.

2x+ 3y=5; x-2y-3=0

These two linear equations are in the same two variables x and y. Equations like these are called a pair of linear equations in two variables.
The general formfor a pair of linear equations in two variables xand yis

ax+ byx + ¢; =0 and a,x+ byx + ¢, =0

Here, a;, by, ¢1, ay, by, c, arereal numbers

Two linesin a plane, only one of the following three possibilities can happen:

(i) The two lineswill intersect at one point. (i) The two lineswill not intersect, i.e., they are paralld. (iii) The two lines will be coincident.

amilme | EREERE




Graphical Method of Solution of a Pair of Linear Equations

Consgtent pair : A pair of linear equations in two variables, which has a solution, is called a consistent pair of linear equations.

Dependent pair : A pair of linear equations which are equivalent has infinitely many distinct common solutions. Such a pair is called a
dependent pair of linear equationsin two variables.

I

l—[ Inconsistent pair : A pair of linear equations which has no solution, is called an inconsistent pair of linear equations.

For theequations, a;,x + b,y + ¢; = 0and a,x + b,y + ¢, = 0

Comparing Representing Algebraic .
theratios on graph solution Consistency
i b Intersecting Unique
a; by each other solution Consistant

a_bh_a coincident Infinite dependent
a, by ¢ lines. sulutions P

a; by ¢

a = b,” ¢, Paralel lines No solutions Inconsistent

Algebraic Methods of Solving a Pair of Linear Equations

In the previous section, we discussed howto solve a pair of linear equations graphically. The graphical method is not convenient in cases when the point
representing the solution of the linear equations has non-integral coordinates

Substitution Method :

Step 1 : Find the value of onevariable say yin terms of the other variable, i.e., x from either equation, whichever is convenient.

Step 2 : Substitute this value of yin the other equation, and reduceit to an equation in onevariable, i.e., in terms of x, which can be solved.



Step 3 : Substitute the value of x (or y) obtained in Step 2 in the equation used in Step 1 to obtain the value of the other variable.
We have substituted the value of one variable by expressing it in termsof the other variable to solve the pair of linear equations. That iswhy the method

is known as the substitution method.

Cross - M ultiplication M ethod
Equationsare

X + by + ¢4 =0; ax +byy+c, =0

_ bica—Dbaycy _ C13z— Coay
X = am,—azbs Y= oy, —ab, [A1Pz — @zb1 # 0]
X y
b, Cq

X

y

1

bicz—bac;  ciaz—cpa; ajby—azby

dy

b,

Chapter 4 | Circles
I: I T
R i T
: L&)

Non-intersecting Line: The line PQ and the circle have no common point. In this case, PQ is called a non-intersecting line.PQ is non-

intersecting line for the circle of center A

Secant: There are two common points M and N that the line PQ and the circle have. In this case, we call the line PQ a secant of the circle ]

[ of center B

Tangent: Thereis only one point O which is common to the line PQ and the circle. In this case, the line is called a tangent to the circle of

center C

Tangent toa Circle

Tangent to a circleisa line that intersectsthe cir cle at only one point. Thereisonly one tangent to a circle at a point. The common point of the tangent

and thecircleis called the point of contact.




‘ Thestrem 4.1 Thetangent at any point of a circleis perpendicular to theradius through the point of contact.

Given:A circle with centre O and tangent XY at a point P.
To Prover OP_XY
Consruction: Take any point Q, other than P on the tangent XY and join OQ
Proof: Hence, Q isa point on the tangent XY, other than the point of contact P. So Q liesoutside thecircle..

[~Thereisonly one point of contact to a tangent; O
Let OQ intersect thecircleat R _ ok
~ OP = OR][ - Radius of the samecircle ] \ ‘-‘\ J
Now, OQ = OR+ RQ .\!{
N
=0Q > OR =0Q> OP[+OP = OR] Y S N N
Therefore, OP isthe shortest distance to the tangent fromthe center O T— P 0 S
~ OP_XY [+ Perpendicular distance is always the shortest distancey
Remarks :
1. By theoremabove, we can also conclude that at any point on a circle there can be one and only one tangent.
2. Theline containing the radius through the point of contact is also sometimes called the ‘normal’ to the circle at the point.
Number of Tangents from a Point on a Circle
Case 1: Thereisno tangent to a circle passing through a point lying insdethecdircle.
Case 2 : Thereisoneand only one tangent to a circle passing through a point lying on thecircle
Case 3 : There are exactly two tangents to acirclethrough a point lying outside thecircle.
Theorem 4.2 Thelengths of tangents drawn from an external point to a circle are equal.
Data PQ and PR are the two tangents drawn from an external point P to acircle of center O. JoinOP, OQ, OR E
T Prove. PQ=PR i
Proof: Inright angle triangle OQP and ORP, o
OQ=OR [Radius of the same circle] = fassnnes "0
OP=0P [Common side] i~

» AOQP =A ORP [RHS]
~PQ= PR [CPCT]



Chapter 5 Area Related to circles

Perimeter and Area of a Circle — A Review
The distance covered by traveling once around a circleis its perimeter, usually called its circumference. You also know fromyour earlier classes, that
circungerence of a circle bears a constant ratio with its diameter. This constant ratio is denoted by the Greek letter 7 (read as ‘pi’). In other words

circumference

- M| Circomference = 27UT Area of the triangle = mr®

diameter

Areas of Sector and Segment of a Circle
Theportion (or part) of thecircular region enclosad by two radii and the corresponding arc is called a sector of the circle and the portion (or part) of the
circular region enclosed between a chord and the corresponding arc is called a segment of the circle

A

O

Major Sector

some reations (or formulae) to calculatetheir areas

Let OAPB be a sector of a circle with centre O and radiusr (seeFig. 5.6). Let thedegreemeasure of 2AOB be 6,
If the angle at the center is 3609, then the area of the sector = 772

So, when the degr ee measure of the angle at the

2
Centreis 1, area of the sector = %

Ther efore, when the degree measure of the angle at the centre is 6,
2
L JE R

T
Area of the sector = 20 260




Area of the sector of angle 8 = % X r?; Length of the arc of a sector of angle 0 = % X 2mr

Areaof SegmentAPB —}[ Area of OAPB Sector — Area of AOAB

[ Area of OAQB Major sector J—} [ mr? - Area of Minor sectorOAPB

.

J

[Area of AQB Major segment J_;%rz — Area of APB Minor segment

Constructions

Chapter 6

Division of a Line Segment A - B
Congtruction 6.1: To divide a line segment in a given ratio. I .r
Divede a line segment AB in theratio m:n b —)
Example: Devidethe line segment AB in theratio 3:2 - 'ﬁ}/f Iy
Step-1: Draw any ray AX, making an acute angle with AB g

(Can draw above or below the given line) AL _ ; F
Step-2: Locate 5 (= m+ n) pointsAq, Ap, Az, Ay and A5 onAX so that AA1 = A1A2 = AoAg = AzA1 = AgA5 s
Step-3: Join BAs S
Step-4: Through the point A3 (m = 3), draw a line parallel to AsB (by making an angle equal to AASB) at Ag intersecting AB at the point C (see Fig.).
Then,AC: CB=3:2

|
—1
|

J

Ay X

Justification:

AsClAsB ::3135 =?—g /Basic proportionality theorem] = :3135 =% =§ = 3:2 NowAC:CB=3:2

Alternate Method: <

Step 1: Draw any ray AX making an acute angle with AB . &
Step 2: Draw a ray BY paralld to AX by making 2ABY equal to 2BAX : yr A

Step 3: Locate the points Aq, Ay, A3 (m= 3) on AX and By, By (n = 2) on BY such that AA] =
AlA> = AoA3 = BB = B1Bp
Step 4: JoinAgBo. Let it intersect AB at a point C



Judification:
InA A43Cand A BB,C 2 AC As= BC By ( Vertically opposite angles)
¢ CAA3= CBB: (Alternate angles)
A AAC ~ A BB>C ( AA similarity criteria)
288 A mp) 2 35 A3 L aciBc=32
BB, BC BB, 2 BC 2

Construction 6.2:

To construct a triangle similar to a given triangle as per given scale factor.
Examplel: Construct a triangle similar to a given triangle ABC with its sides equal to% of the corresponding side of the triangle ABC

[i,e. of scalefactor ;]

Solution: Given a triangle ABC, we are required to constr uct another triangle whose sides are% of the corresponding sides of tge triangle ABC.
Step-1: Draw any ray BX making an acute angle with BC on the side oppositeto the vertex A

Step-2: Locate 4 (the greater of 3 and 4 in%) points By, Bp, B3 and B4 on BX so that BB; = B1Bp = &
BoB3 = B3By.
Step-3: Join B4C and draw a line through B3 the 3" point, (3 being smaller of 3 and 4in% )parallel toB4C to

intersect BC at C*
Step-3: Draw a line through C!' parallel to the line CA to intersect BA at Al

Justification:
BC! _3 BC _3+1 _4 BCc! _3

—— == a—=— == =
clc 1 BC! 3 3 BC 4

1 1 1,1
1a1 ) 1REL - A'B_BC _AC _3
CA'IICA .-AABC AABC:E BC T 2

."x_

Example 2 : Construct a triangle similar to a given triangle ABC with its sides equal to g of the

corresponding side of thetriangle ABC [i,e. of scale factor 2]



Stepl: Congtruct any AABC. Draw any ray BX making an acute angle with BC on the side opposite to the £
vertex A it

Step 2: Locate5 points (thegreater of 5 and 3 in g) Bi, Bz, B3, B4 and Bson BX suchthat BB1= B1B2 = B2Bs £
A

= BsBs = B4Bs

Step 3: Join B( the 3% point, 3 being smaller of 3 and 5 in g ) to C and draw a through Bs parallel to BsC

intersect BC at Ct
Step 4: Draw a line through C! parallel to the line CA to intersect BA at A! [Note: Extended

BA] ey ;j ' ~] 1
Justification: B /] | '
AABC~AA'BC =22 =2 - 5¢ 8 -,‘)') y
A'B  Al¢l  BcC - | 1
1 1 1 1-1 . |
Bu, 2C _ %8s _3 . BC_5  _a'B_pcl_alcl_s B 4|
BC BBg 5 BC 3 AB BC AC 3 : II|
Construction of Tangents to a Circle T
To construct the tangents to a circle from a point outside it - e

Wearegiven acirclewith centre O and a point P outsdeit. We have to construct the two tangentsfrom P to thecircle.
Step 1: Join PO and bisect it. Let M be the mid- point of PO

Step 2: Taking M ascentreand MO asradius, draw a circle. Let it intersect the given circle at the ' Q

points Q and R.
Step 3: Join PQ and PR

Then PQ and PR are the required two tangents

Justification: 7 M

Join OQ, £PQO isananglein semi circle B

»£2PQO=90° = PQ _/0OQ, OQ is theradius of given circle. Therefore PQ is the tangent to the e
circle. Smilarlly PR also the tangent to the circle. T

. | ﬂ

Chapter 7 Coordinate Geometry

Coor dinate axes:
A sat of a pair of perpendicular axesX!0X and YOY!



iy
[ Horizontal line ] I

II I
X10X I | X - Axis 1

[ Vertica line ]

1 IV
YOVY!? \ I Y - Axis

0'E

th

[ The intersection point of X and Y axes is called the Orgin'0’ ]

The distance of a point fromthe y-axisis called its x-coordinate, or abscissa. The distance of a point from the x-axis is called itsy-coordinate, or
ordinate. The coordinates of a point on the x-axis are of the form (x, 0), and of a point on the y-axis are of the form (0, y).

The Coordinate axes divides the plane in to four parts. They are called quadrants.

The coordinaes of theorgin is (0, 0)

; |
Distance Formula
The distance between two points on X-axis or on the straight line paralle to X-axisis
Digance = x, — x4 ammy . ]
The distance between two points on Y-axisor on the sraight line paralle to Y-axisis _ ,:,af 1
Distance = y, — y, o sERce caasammane s o |
AB? = AC? + BC? 3 BV ks D5k T
The distance between two points which are neither on X or Y axisnor on theline paralle to X orY axis S SERRY <ol PO powey BUORE |

2 2 AL ICRED

d=/(xz — x1)%+(y2 — y1) | ; )
The distance between the point P(x,y) and the orgin T JEm | ;
d =/ x*+y? i




Section Formula

The coordinates of the point P(x, y) which divides the line segment joining poi ntsA(xl,yl) and B(x,, y,), internally, in theratio my : mp are

P(x,y) = (m1xz +my; x4y MmMyy; + my }’1>
24 m, +m, ’ m,; +m,

The mid-point of a line segment divides the line segment in the ratio 1: 1. Then the coordinates of the midpoint of the
line segment,

[ P(x,y) = (xz ; =, 2 ; yl) ]

Area of a Triangle
Area of triangle =% X base x height

a+b+c
2

By Heron’s Formula Area of the triangle= \/s(s — a)(s — b)(s —¢) . Here, s =
a, b and c are the sides of the triangle.

Hilgk b

We could find the lengths of the three sides of the triangle using distance formula. But this could be tedious, particularly if the lengths of the sides are

irrational number. Then we can use the following formula to find the area of the triangle.

[Area of thetriangle = %[M()’z —¥3) + x2(y3 —y1) + x3(y1 — ¥2)] ]

Chapter 8

Real Numbers

Euclid’sdivison algorithm, as the name suggests, has to do with divisibility of integers. Stated sinply, it saysany positiveinteger a can bedivided by another

positive integer b in such a way that it leaves a remainder r that is smaller than b.
Euclid’'s Divison Lemma
Theorem 8.1

[ (Euclid’'s Divison Lemma): Given positive integers a and b, there exist unique integers g and r satisfyinga =bg+r, 0 r < b. ]

A lemma is a proven statement used for proving another statement
The Fundamental Theorem of Arithmetic

|

Theorem 8.2 (Fundamental Theorem of Arithmetic) : Every composite number can be expressed (factorised) as a product of primes, and this]

factorisation isunique, apart from the order in which the prime the prime factors occur




The Fundamental Theorem of Arithmetic says that every composite number can be factorised asa product of primes. Actually it says more. It saysthat
given any composite number it can be factorised as a product of prime numbers in a'unique’ way, except for the order in which the primes occur.
That is, given any composite number thereis one and only oneway to writeit asa product of primes, as long as we are not particular about the order
in which the primes occur. So, for example, weregard 2 x 3 x 5 x 7 asthe sameas 3 x 5 x 7 x 2, or any other possible order in which these
primes are written.

Any two positive integers a and b, HCF (a, b) x LCM (a, b) =a x b.
We can use this reault to find the LCM of two positive integer's, if we have already found the HCF of the two positive integers.

Revisiting Irrational Numbers
A number which can not be expressed in the form of § iscalled irrational number.Here, p,qe Z,q#0

Theorem 8.3: Let p be a prime number. If p divides a2, then p divides a, wherea is a podtive integer.
Theorm 8.4: V2 is irrational.

Proof: Let us assume, to the contrary, that \'2 is rational.

= V2 =~ [pogeZq*0andpg)=1]

So, thereisno other common factorsfor pand g other than 1

Now, V2 = g = /29 = p Squaring on both sides we get,

(V2q)'=p* =2q?=p’ (1)
= 2divides p?> = 2, divides p. [/ By theorem|
. Let p=2m

(D) = 29°= (2m)? =¢?= 2n?
=2,divides g2 = 2, divides g [By theorem]
2 isthe common factor for both pand q
This contradicts that there isno common factor of pand q .

Therefore our assumption iswrong. So, V2 isa an irrational number.
e Thesumor differenceof a rational and an irrational number isirrational and

e The product and quotient of a non-zero rational and irrational number isirrational.



Revigting Rational Numbersand Their Decimal Expansion:

Theorem 8.5: Let x bearational number whose decimal expansion terminates. Then x can be expressed in the form g where p and q are
coprime, and the prime factorisation of g is of the form 2"5™, where n, m are non-negative integers.

Theorem 8.6 : Let x = gbe a rational number, such that the prime factorisation of q is of the form 2n5m, where n, m are non-negative
integers. Then x has a decimal expansion which terminates

Theorem 8.7 : Let x = S be a rational number, such that the prime factorisation of q is not of the form 2"5™, where n, m are non-negative integers.
Then, x has a decimal expansion which isnon-terminating repeating (recurring).

Chapter 9 Polynomials

Degree of the polynomial:

p(x) is a polynomial in X, the highest power of x in p(x) is called the degree of the polynomial p(x).
A polynomial of degree 1 is called a linear polynomial.

Apolynomial of degree 2 iscalled a quadratic polynomial.
guadratic polynomial in xisof the form ax? + bx + ¢, where a, b, carereal numbers a# 0.
isapolynomial inthevariablex of degree3

Apolynomial of degree 3 is called a cubic polynomial. General formof a cubic polynomial is
ax®+bx?+ cx+d
Wherea, b, ¢, darereal numbersand a+# 0

If k isthezero of thepolynomial p(x) = ax+ b then p(ky=ak + b =0 = k = -=

The zero of thelenear equationax + b is —S

Geometrical Meaning of the Zeroes of a Polynomial
(i) Linear Polynomial
(i) Quadratic Polynomials:



Case (i) : Here, the graph cuts x-axis at two distinct points A and AL. The x-coordinates of A and | Y By
A! are the two zeroes of the quadratic polynomial x* + bx+ ¢

Case (i) : Here thegraph cutsthe  x- axisat exactly one point, i.e,, at two coincident points.
So, the two points A and At of Case (i) coincide here to become one point A . The x —coor dinate of
Aistheonly zero for the quadratic polynomial ax’> + bx + ¢

Case (i) : Here thegraph is e@ther conpletdy above the x-axisor conpletdy below the x-axis. So,
it does not cut the x-axis at any point So, the quadratic polynomal ax2 + bx+ chasno zero

S0, you can see geometrically that a quadratic polynomial can have either two distinct zeroes or two equal
zeroes (i.e., one zero), or no zero. This also means that a polynomial of degree 2 has atmost two zer oes.

Cubic Polynomials:
Relationship between Zeroesand Coefficients of a Polynomial

a and pB arethezerosofthepolynomial p(X)= ax* + bx + ¢, a#0
(x- )and (x- p) arethefactorsof p(x).

The relation between the zeros and the coefficients of Cubic polynomials:
Ifa, B. y arethezerosofthe cubicpolynomia ax®+ bx?+ cx+d then
a+ B+y=""; ap+ Py+ya=5; apy="

a

S I

-b
Sum of Zeros [a + B = — ] Productoneros[ af =

Division Algorithm for Polynomials:
= Dividend= Divisor x Quotient + Remainder

If p(x) and g(x) areany two polynomialsand g(x) # 0 then,

p(x) =g(x) .qx) + r(x) ] g(x) - Quotient and r(x) —remainder. Here, r(x) =0 or thedegreeof r(x) < the degreeof g(x)

Thisisknown as The Division Algorithm for polynomials
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Quadratic Equations

When we equate this polynomial to zero, we get a quadratic equation.

Any equation of theform p(x) = O, where p(x) Is a polynomial of degree 2, IS a quadratic equation.
Standard form of quadratic equations:.
3\

ax2+bx+c=0,JV\,herea¢0

The features of quadratic equations:
» Thequadratic equations has one variable
» Thehieghest power of the variableis2

> Sandard form of quadratic equation: ax? + bx +c¢ =0,

Adfected quadratic equations : Inaquadratic equation ax?+bx+c¢ =0, a# 0, b # 0 thenitiscalled adfected quadratic equations.

Then, x2 —3x—5=0, x>+5x+6=0, x+-=5,

(2x—5)2 =81

Pure Quadratic equations : The quadrtic equationswherea # 0, b = 0iscalled pure quadratic equations.
The standard form of pure quadratic equation: ax? + c¢ =0 fa # 0]
Solution of a Quadratic Equation by Completing the Square

Nature of Roots
Thevalueof b? - 4ac decidesthe roots of quadratic equation

ax2+ bx+ ¢ = 0 hasreal or not, therefore

b? - 4acis called the discriminant of this quadratic equation.and denoted by A [delta]
o, the quadratic equation ax?+ bx + ¢ = 0 has

Discriminant Nature of theroots
A=0 Two equal real roots
A>0 Two distinct real roots
A<O No real roots




Chapter 11 I TRODUCTION TO TRIGONOMETRY

Trigonometry is the study of relationships between the sides and angles of a triangle.
11.2 Trigonometric Ratios:

There are six trigonometric ratios. : :
I nverse of trigonometric values

Trigonometric ratios Triangle 1 Triangle 2
- 1 Hypotenuse c "
SinA Opposite % A_B SinA Opposite osec
Hypotenuse AC AC
i 1 Hypotenuse .
CosA Adjecent AB BC CosA Adjecent ¢
Hypotenuse AC AB .
- 1 Adjecent CotA
Tan A M BC AB Tan A Opposite °
Adjecent AB BC .
1 Opposite Sind
CosecA M ﬂ AC CosecA Hypotenuse mn
Opposite BC AB .
1 Adjecent .
Hypotenuse AC AC TS ec
—_ - —_ SecA Hypotenuse
SecA Adjecent AB BC P .
Adjecent AB BC 1 —OppOSlte CotA
CotA Opposite BC AB CotA Adjecent
Trigonometric Ratios of Some Specific Angles:
ZA 00 300 450 60° 90°
1 1 V3
0 = — e 1
Sn > > 2
1
Cos 1 ‘/_§ N % 0 B
2 For curiosity
Tan 0 — 1 3 ND
\/§ ’\/—
2
0SeC ND 2 — 1
M
2
1 — 2 ND
1
ND 1 — 0
Cot V3 V3




11.5 Trigonometric | dentities

ot _at_

You may recall that an equation is called an identity when itis true for all values of thevariables involved. Similarly, anec~*"~~ " -
ratios of an angle is called a trigonometric identity, if it is true for all values of the angle(s) involved. (st 1A oot '|
Sin?A + cos’A =1 -
tan? + 1 = sec’A / ﬂ"" /fr \\
1 + cot?A = cosec’A . )

For curiosity .‘“’“" :

Note i = tand / x"* /

CcoSA
= cotA L 5"'-'-“.* ~leosecs]
sinA e WA

Some Applications of Trigonometry

Trigonometry is one of the most ancient subjects studied by scholars all over the world. As we C
have said in Chapter 11, trigonometry was invented because its need arosein astronony. Since

then theastronomershave used it, for instance, to calculate distances fromtheEarth to theplanets Lo of sliht
and stars. Trigonomery is also used in geography and in navigation. The knowiedge of |z

trigonometry is used to construct maps, determine the postion of an isand in relation to the e Qmﬂji?/’
longitudes and latitudes. Surveyors have used trigonometry for centuries. One such large .l Horizomal Bine
surveying project of the nineteenth century was the *Great Trigonometric Survey' of British [ :

India for which the two largest-ever theodolites were built. During the survey in 1852, the .-1]

highest mountain in the e
wor ld wasdiscovered. From a distance of over160 km, the peak was observed from six
different stations. In 1856, this peak was named after Sir George Everest, who had
commissioned and first used the giant theodolites (see the figure alongside). The theodolites
are now on display in the Museum of the Survey of India in Dehradun.

12.2 Height and distance:

Thus, the line of sight is the line drawn from the eye of an observer to the point in the object
viewed by the observer. The angle of elevation of the point viewed is the angle formed by the
line of sight with the horizontal when the point beng viewed is above the horizontal levd, i.e, the
case when we raise our head to look at the object

Angle of Diptesaion
Ny

Line of sight



Thus, the angle of depression of a point on the object beng viewed is the angle formed by the
line of sight with the horizontal when the point is below the horizontal leve, i.e., the case when
we lower our head to look at the point being viewed

Chapterl3

Statistics

Mean of Grouped data :

Direct Method to find average: Average x = sz—f" [i=1ton]

X fidi
Xfi

Step Deviation Method:d;= x; — a; Average ¥ =a + %xh

Assumed Mean Method:Average x =a +

Note: If all di have common multiple then step deviation method is the best method

We get the same averagein all three methods.
Assumed Mean and step deviation methods are the simplified form of Direct Method.

Mode of Grouped Data

A modeisthat value among the observations which occurs most often, that is, the value of the observation having the maximum frequency

M |+ LS |y h
ode Zf1—fo—f2]

L = lower limit of the modal class
h = sizeof theclassinterval (assuming all class szesto be equal),

f1 = frequency of the modal dass,
fo = frequency of the class preceding the modal class,
f2 = frequency of the class succeeding the modal class

Median of Grouped Data

themedian isa measure of central tendency which gives the value of the middle-nmost observation in the data. Recall that for finding the median of ungrouped
data, we first arrange the data values of the observations in ascending order, then, if n isodd, then the meadian is (" )th observation and if nisan

even, then the dedian is the average of (g) and (% + 1) th observation.
After finding the median class, we use the following formula for calculating the median.



m edian of Grouped Data N\
Median = | + [3 . cf]xh

lower limit of median class,

number of observations

cumulative frequency of class preceding the median class,.

frequency of median class
class size (assuming class size to be equal). /

Q
T | L

Graphical Representation

Chapter 14 Probabilty

Probability — A Theoretical Approach

Suppose a coin is tossed at random

the coin can only land in one of two possibleways — ether head up or tail up.

suppose we throw a die once. For us, a die will always mean a fair die. They are 1, 2, 3, 4, 5, 6.
Each number has the same possibility of showing up.

The experimental or empirical probability P(E) of an event E as
P (E) _ Number o f trials in which the event happened

Total number of trails

The theoretical probability (also called classical probability) of an event E, written as P(E), is defined as
No of outcomes favarable to 'E
P(E) = A !

No.of all possible outcomes of the experiment

P(A) = 1-P(A) : where A isan eventand 4 is complement of an event A
That is, the probability of an event which is impossible to occur is 0. Such an event is called an impossible event
So, the probability of an event which is sure (or certain) to occur is 1. Such an event is called a sure event or a certain event.



Chapter 15 Surface Area and Volumes

Surface Area of a Combination of Solids

To find the surface area or the volume of a container or test tube we have to break it up two or more
known solids. For example,

Area of the container

= Area of the hemisphere + Area of thecylinder + Area of the hemisphere

Converson of Solid from One Shape to Another
We can convert one shape to another. When we convert the shape, the volume of the new shape will be the same asthe earliar shape.

60 = 100 min

Frustum of a Cone

Given a cone, when we dlice (or cut) through it with a plane paralld to itsbase (see Fig. 15.20) and remove the conethat is formed on one side of that plane,
the part that is now left over on the other side of the planeis called a frustum of the cone.

Example 12 : Theradii of theendsof a frustum of a cone 45 cm high are 28 cm and 7 cm (see Fig. 15.21). Find its volume, the curved sur

face area and the total suface area (takem = 27—2)

Volume of frustum of cone = inh(rﬁ + 715 + 1q13)

CSA of frusum of cone = (ry + 1)l [ L= Jh? + (ry —13)?
TSA of frustum: = (ry + 1)l + mri + mr3
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