1 Rational Numbers

@ Key Concepts (-

1 1
\ 0 Rational numbers are numbers in the form of——, where a and b are integers and b #0. | ;
b | :
\ ‘ Rational numbers are closed under the operations of addition, subtraction and multiplication. ‘ |
: @ 1t we exclude 0. the collection of all other rational numbers is closed under division. I |
. M I !
1 G he operations of addition and multiplication for rational numbers are ]
1
1 (@) commutative:ie,, D224t .2 ((S5]=14408) - :
, 79 63 639 |7 63 63 | ;
' jx.&:ﬁ _g_x—S)_—]O | :E
: 709 6 9 17 63 ) |
R 2 -2 - - = -2, 3 _1 i
! (L) associativerie., 24l +-3=_21+3_._1+3=-‘-:—3+i+l =2+ =2 ?-
: S 515 5 5 5 5 5'5 15 51 5 5 5 1 .e
1 Bl 2o2]2 .4 2 [,u,_]z(ixzz_‘*- Vo
| 5 51 5 {251 5 125 5125 125 !
| @ The operations of subtraction and division for rational numbers are ' i
| \ ; 2 -~ - - ' :
, (Q) not commutative: |.e...——-—3-=ﬁ=—7—‘—3——£=—]5—8 =L i ;
: 5 4 20 20 4 5 20 20 I ;
| 2.,3-2,4.8.3.2_3,5_15 v
\ 5 4 5 3 15 4 5 4 2 8 1 §
| . 1 ¢ 2)_1v 2 _a |1 4] 2_-3 2 _-5_ ' |
1 | ) not associativer e, — = |—-—| = — - —=— ] ===t =_Z=_ 1 i !
| S S 5 S &5 5§ V5 515 5 5 5 | '
{ I_(l_f]:]___ilx_é; :lé2=LxL= ! !
t 5 505 1§ 2] 5 5 2 10 I
! " ‘ !
| Let)e2aflud)us 1,5 8 '
: S 41 2 4 2 8 |
' @ Rational number 0 is the additive |denmy for rational numbers. 1
: f:_f Rational number 1 is the multiplicative identity for raﬁoncl numbers. :
: Ef@ The additive inverse of the rational number—g is __b_ and vice-versa. )
.‘ I
| @} he reciprocal or multiplicative inverse of the rational number glsg SO, E x D - 1. ]
! a !
s @ Rational number 0 has no reciprocal or multiplicative inverse. '
: @ For @il rational numbersa, band ¢ :
: ax(b+cj=axb+ax } Distributive property '
* ax{b-¢)=axb-axc '
| @ Rational numbers can be represented on a number line. :
‘\e There are infinite rational numbers between any two given rational numbers. n
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2-. Linear Equations in One Variable

‘1 ;g. An eguationis a statement of e :
¥ sign an
an expression on either side of | 1q ality. An equation must contain equality sign (<)

Forexample, 2y —4 = 10is an equation.

Q?ﬁ In an equation, value of the e

Xpressi val to the
value of the expression on the pression on one side of the equality sign is eq

other side.

gj’* Expressions which form the e
of the variable part of any t
called linear equations.

quation, contain only one variable and the largest exponent
erm on either side of the equation is one, such equations are

For example, 2a -3 =7 - 50 s linear equation in variable ‘a’.

‘e “h
e

The value of the variable in an

_ equation which satisfies the equation is called a solution
of the equation.

- Alinear equation may have its solution as rational number.

.,.,
N

ol - I # Y
T Sanl?

7 Just as numbers, variables, can also be tfransposed from one side of the equation to the

other.

Forexample, 3y-5 =2y +8
= y = 2y+8+5
= y-—-2y =13
= y =13

@ The utility of linear equations is in their diverse applications: different problems based on
numbers, age, perimefter, efc.
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3 Understanding Quadrilateral

side of the polygon.

A diagonal of a polygon is a line segment whose end points are two non-consecutive

vertices.

4

@ Each common end point (intersection) is called a vertex and each segment is called @

A polygon is convey, if line segment joining any two points in the interior of the polygon

lies in the interior of the polygon. A polygon that is not convex is concave.

{{z.i A polygon whose all sides and all angles are equalis called a regular polygon. A regular

polygon is both equiangular and equilateral.

s

6.. Polygons are named according to their number of sides such as.

Number of sides

4

S

6

7

8

9

10

Name of the polygon

Quadirilateral

Pentagon

Hexagon

Heptagon

Octagon

Nonagon

Decagon

-

@. Any polygon having four sides is called a quadrilateral.

8. Quadrilaterals are classified according to their properties.

Quadrilaterals Properties
Parallelogram: 0 = S| (i) Opposite sides are equal.
A quadrilateral with each pair of (i) Opposite angles are equal.
opposite sides parallel. A B | (ii) Diagonals bisect each other.
Rhombus: > R (i) Al the properties of a parallelogram.
A parallelogram with all the sides m (i) Diagonals are perpendicular to each
of equailength. other.

P Q
Rectangle: N M1 (i) Allthe properties of a parallelogram.
A parallelogram with a right i (i) Each angle is a right angle.
angle K L | (i) Diagonals are equal.

S R .
square: All the properties of a paralielogram,
A rectangle with sides of ‘hombus and arectangle.
equal length.

P Q
Trapezium: & 81 (i) Bases of the trapezium are parallel.
A quadiilateral with one pair of o c| (i) Nosides, angles and diagonals are
opposite sides parallel. congruent.

o e m e A w A R ER A ER e Sm R N R R e e e e e Em we e e e e o
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4 Practical Geometry

|
I . A quadrilateral has four sides, four angles and two
1 diagonails.

o ABCD is a quadrilateral.
AB, BC, CD and DA are its four sides.
AC and BD are its diagonals.
ZDAB, ZABC, ZBCD and ZCDA are its four angles.

@ A quadrilateral can be constructed uniquely, if any
of five of its components are given, such as:

(i) foursides and a diagonal.
Given; PQ, QR, RS and PS - sides
SQ - diagonal

(i) three sides and two diagonals.
Given; AB, AD and CD - sides
AC and BD - diagonals

(i) three angles and two included sides.
Given; ZABC, ZBCD and £DAB - angles
AB and CB - sides

(iv) three sides and two angles.
Given; PQ, QR and RS -sides
ZPQR and ZQRS - angles

(v) foursides and one angle.
Given: AB, BC, CD and DA -sides

|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
I
|
|
|
I
I
|
i
I
I
|
I
|
|
1
I
i
|
i
i
: ZABC —angle
1

— — - — — — - -,
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6 Squares and Square Rooty

la

: . A number ‘n' is a perfect square, if n = m2 for some integer m.

| . All squared numbers end with 0, 1, 4, 5, 6 or 9 at units place. 4
: . A number having 2, 3, 7 or 8 at units place is never a perfect square. 4
i . The number of zeroes at the end of g perfect square is always even. ‘
: . A number ending in an even number of zeroes may or may not be a perfect square, -;'
i For example, 400 is a perfect square whereas 2900 is not a perfect square.

: 0 Squares of even numbers are always even numbers and squares of odd numbers are

| always odd numbers. ;
: Forexample, 22=4,42= 14, etc. i
. and 12=1,32=9, etc.

: 0 The difference of squares of two consecutive natural numbers is equal to their sum.

I Forexample, 27-12=4-1=3=2+1=3

i = 22-17=2+

: Also, 32 -22=9-4=5=3+2

i = 37-22=3+2

: % The square of a natural number 'n’ is equal to the sum of first *n’ odd natural numbers.

I Forexample, 4?=1+3+5+7=16

: m A triplet (m, n, p) of three numbers m, n and p is called a Pythagorean triplet, if

i m?+ n2= p2,

! @ A number ‘a’ is a square root of a number ‘b’, if a? = b. So, square root is the inverse
! operation of the operation of finding square.

: O The symbol +/ is used for the positive square root of a number.

' Forexample, 4x 4=16

: So, V16 = 4.

: . There are two integral square roots of a perfect square number.

! . Square root of a square number can be found by using

: (i} method of repeated subtraction of odd numbers 1,3, 5, ... .

I (i) by prime factorisation method.

: (ii) long division method. ;
I If a perfect square is of n digits, then its square root will have - digits (if nis even) and %
% digits (if n is od__d)_. _____________ 2 s

Scanned by CamScanner



7 Cubes and Cube Roots

Tho ”U”“)(’l’ obtained when a number is multiplied by itself three times is known as cube :
of the number,

For examplo, cube ol 4= 47= 4 x 4 x 4 = 44

TIMYY (Y I N "V a g T

@ Anumberis said to be a perfect cube, if it is the cube of some integer.
For example, 19= 1, 2% = 8, 3% = 27 and so on. Each of 1, 8 and 27 are perfect cubes.

@ A given nalural number is a perfect cube, if it is expressible as the product of friplets of
equal factors,

B T T 22 L 8

For example, 729 can be resolved as prime factors

981
9|9

1

Now, 729 =9 x 9 x 9 = 93
Thus, 729 is a perfect cube and it is cube of 9.

ﬁ) Cubes of all even numbers are even and cubes of all odd numbers are odd.

|
|
|
|
|
|
|
|
|
|
|
|
: 91729
|
|
|
|
|
|
|
|
|
|
|
|

(5 Cubes of the numbers ending in digits 1, 4, 5, 6 and 9 are the numbers ending in the
same digil.

: @3 Cubes of the numbers ending with digits 2 and 8 end with digits 8 and 2 respectively.
: @ Cubes of the numbers ending in digits 3 and 7 end in digits 7 and 3 respectively.

: @ Cubes of negative integers are negative and cubes of positive integers are positive.

|
[

' @ The symbol "' denotes cube root.

@ If a number ends in a zero, its cube will end in three zeros.

0 A number 'm'is a cube root of a numbern, if n=m3. If mis a cube root of n, we write
m=%p.
For a positive integer 'x, (~x)? = =%, i.e., ¥=x* = =x.

3
. ' and 'y’ (# 0) are perfect cubes, then %’L = e
y Yy

|
|
|
|
|
|
|
|
|

|
I
I
1
1
1
I
I
|
|
I

|
1

|

|

1
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|
1
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1
|
|

l

1

i

1

|
|
1
1
1
1
1
!
1
|
l
1
|
|
1
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8 Comparing Quantities

' . Per cent means ‘per hundred'. Per cent is the ratio of a number fo 100.

Change in amount % 100%.
Original amount

. O Per cent increase/decrease =

@ rrofite = —°"_ 1002
Cost price

@ Lossn=—2__ 1003,
Cost price

@ Discount is a reduction given in marked price. i.e.,

Discount = Marked price (MP) - Selling price (SP).

@ Discountn = —2_ 00g;.
' Marked price

Additional expenses made after buying an article are included in the cost price and
are known as overhead expenses.

Cost price (CP) = Buying price + Overhead expenses

@3 GST = tax% of bill amount.
#0; Compound interest is the interest calculated on the previous year's amount,
@ Compound Interest = Amount - Principal.

@3 When the interest is compounded annually, then

A= P(h——-

Here; A = amount, P = principal, R = rate of interest and n = time periog

#8 When the interest is compounded half yearly, then

=P

1+ i)
200

1

I

1

1

I

I

i

1

i

I

I

1

I

l

!

I

I

!

: @ Goods and service tax (GST) is a tax levied upon selling prices of the articles.
I

[

!

n

i

!

I

!

i

[

[

i

I

I

1

!

!

! D
! Here; — = half yearly rate and 2n = number of half years
[ 2
f
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