Paragraph -1

~

: EXERCISE
. Fill in the blanks:
(a) | lakh = tenthousand.
(b) | million = hundred thousand.
(<) | crore - ten lakh.
(d) | crore - million,
(¢) | million = lakh.

Place commas correctly and write the numerals:

{a) Seventy three lakh seventy five thousand three hundred seven.

(b) Nine crore five lakh forty one.

(¢} Seven crore fifty two lakh twenty one thousand three hundred two.

(d) Fifty eight million four hundred twenty three thousand two hundred two.
(e) Twenty three lakh thirty thousand ten.

Insert commas suitably and write the names according to Indian System of
Numecration :

(a) 87595762 (b) BS546283 (c) 99900046 (d) 98432701

Insert commas suitably and write the names according 10 International System
of Numeration :

(a) 78921092 (b) 7452283 (c) 99985102 (d) 48049831

Large Numbers in Practice

In earlier classes, we have leamnt that we use centimetre (cm) as a unit of length.
For mecasuring the length of a pencil, the width of a book or
notebooks etc., we use centimetres. Our ruler has marks on cach centimetre.

For mecasuring the thickness of a pencil. however, we find centimetre too big.
We use millimetre (mm) to show the thickness of a pencil.

Try These . (a) 10 millimetres = | centimetre
L P s To measure the length of the classroom or
- . the school building, we shall find
:,?nm makn centimetre too small. We use metre for the
2. Name five large cities PrpOse.
in India. Find their (b) I metre = 100 centimetres
population. Also, find = 1000 millimetres
g dlm| o Even metre 1s too small, whcn we have to
cach pair of these cities. state distances between cities, say, Delhi

and Mumbai, or Chennai and Kolkata. For
this we need kilometres (km).



(¢) 1 kilometre = 1000 metres

How many millimetres make 1 kilometre?
Since 1 m = 1000 mm
1 km = 1000 m = 1000 = 1000 mm = 10,00.000 mm

[ —
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Try These,

. How many
milligrams
make one
kilogram?

. A box contains
2,00,000
medicine tablets
cach weighing
20 mg. What is
the total weight
of all the
tablets in the
box in grams
and in
kilograms?

We go to the market to buy rice or wheat; we buy it in
kilograms (kg). But items like ginger or chillics which
we do not need in large quantities, we buy in grams (g).
Weknow | kilogram = 1000 grams.
Have you noticed the weight of the medicine tablets
given to the sick? It is very small. It is in milligrams
(mg).

| gram = 1000 milligrams.
What is the capacity of a bucket for holding water? It
18 usually 20 litres (£). Capacity is given in litres. But
sometimes we need 2 smaller unit, the millilitres.
A bottle of hair oil, a cleaning liquid or a soft drink
have labels which give the quantity of liquid inside in
millilitres (ml).
I litre = 1000 millilitres,

Note that in all these units we have some words
common like kilo, milli and centi. You should remember
that among these kilo is the greatest and milli is the
smallest; kilo shows 1000 times greater, milli shows
1000 times smaller, i.e. 1 kilogram = 1000 grams,
| gram = 1000 milligrams.

Similarly, centi shows 100 times smaller, i.¢. | metre < 100 centimetres.
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lests for Divisibility of Numbers

Is the number 38 divisible by 27 by 47 by 57

By actually dividing 38 by these numbers we find that it is divisible by 2 but
not by 4 and by 5.

Let us see whether we can find & pattern that can tell us whether a number is

divisibleby 2, 3,4, 5,6, 8,9, 100r 11. Do you think such patterns can be easily
seen’
Divisibility by 10 : Charu was looking at the multiples of
10. The multiples are 10, 20, 30, 40, 50, 60, ... . She found
something common in these numbers. Can you tell what?
Each of these numbers has 0 in the ones place.

Sh:ﬂmghm[ﬁnm:nmmmbmmm{lﬂnuﬁplau -
like 100, 1000, 3200, 7010, She also found that all such numbers ﬂr:du-ls.ll:llc
by 10

She finds that if a number has 0 in the ones place then it is divisible by 10,

Can you find out the divisibility rule for 1007

Divisibility by 5 : Mani found some interesting pattemn in the numbers 5, 10,
15,20, 25, 30, 35, ... Can you tel] the pattern? Look at the units place. All these
nurnbers have either 0 or 5 in their ones place. We know that these numbers are
divisible by 3.

Mani took up some more numbers that are divisible by 3, like 105, 215,
62035, 3500, Again these numbers have either 0 or 3 in their ones places.

He tried to divide the numbers 23, 56, 97 by 5. Will he be able to do that?
Check it. He observes that # number which has either 0 or 3 in its ones
place is divisible by 5, other numbers leave a remainder.

Is 1750125 divisible 57

Divisibility by 1 : Charu observes a few multiples of 2 to be 10, 12, 14, 16...
and also numbers like 2410, 4356, 1358, 2972, 5974, She finds some pattern




in the ones place of these numbers. Can you tell that? These numbers have only
the digits 0, 2, 4, 6, 8 in the ones place.

She divides these numbers by 2 and gets remainder 0.

She also finds that the numbers 2467, 4829 are not divisible by 2. These
numbers do not have 0, 2, 4, 6 or 8 in their ones place,

Looking at these observations she concludes that a number is divisible
by 2 if it has any of the digits 0, 2, 4, 6 or 8 in its ones place.

Divisibility by 3 ¢ Are the numbers 21, 27, 36, 54, 219 divisible by 37 Yes,
they are.

Are the numbers 25, 37, 260 divisible by 3?7 No.

Can you see any pattern in the ones place? We cannot, because numbers
with the same digit in the ones places can be divisible by 3, like 27, or may
not be divisible by 3 like 17, 37. Let us now try to add the digits of 21, 36, 54
and 219. Do you observe anything special 7 2+1=3, 3+6=9, 5+4=9,2+1+9=12.
All these additions are divisible by 3.

Add the digits in 25, 37, 260. We get 245+7, 3+7=10, 24640 = 8.

These are not divisible by 3.

We say that if the sum of the digits is a multiple of 3, then the number
is divisible by 3.

Is 7221 divisible by 3?

Divisibility by 6 : Can you identify a number which is divisible
by both 2 and 3? One such number is 18. Will 18 be divisible by
2x3=67 Yes, it is.

Find some more numbers like 18 and check if they are divisible
by 6 also.

Can you quickly think of a number which is divisible by 2 but
not by 37

Now for a number divisible by 3 but not by 2, one example is
27. Is 27 divisible by 6? No. Try to find numbers like 27.
From these observations we conclude that if a number is
divisible by 2 and 3 both then it is divisible by 6 also.
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The distance between the end points of a line segment is its length.
A graduated ruler and the divider are useful to compare lengths of line

segments.
When a hand of a clock moves from one position to another position we have
an example for an angle.

One full turn of the hand is | revolution.

A right angle is ' revolution and a straight angle is 2 a revolution .

We use a protractor to measure the size of an angle in degrees.

The measure of a right angle is 90° and hence that of a straight angle is 180°.
An angle is acute if its measure is smaller than that of a right angle and is obtuse
if its measure is greater than that of a right angle and less than a straight angle.
A reflex angle is larger than a straight angle.

4. Two intersecting lines are perpendicular if the angle between them is 90°.

The perpendicular bisector of a line segment is a perpendicular to the line
segment that divides it into two equal parts.
Triangles can be classified as follows based on their angles:

' Nature ;f angles in the lﬂéhgle ' Name 4]

Each angle is acute " Acute angled triangle

One angle is a right angle Right angled triangle

One angle is obtuse Obtuse angled triangle
Triangles can be classified as follows based on the lengths of their sides:
" Nature of sides in the triangle Name \

" All the three sides are of unequal length | Scalene triangle
Any two of the sides are of equal length Isosceles triangle
All the three sides are of equal length Equilateral triangle

l




8. Polygons are named based on their sides.

Number of sides Name of the Polygon

3 Triangle

4 Quadrilateral

5 Pentagon

6 Hexagon

8 Octagon 3

9. Quadrilaterals are further classified with reference to their propertics.

Properties Name of the Quadrilateral
One pair of parallel sides Trapezium
Two pairs of parallel sides Parallelogram
Parallelogram with 4 right angles Rectangle
Parallelogram with 4 sides of equal length Rhombus
A rhombus with 4 right angles Square

10. We see around us many three dimensional shapes. Cubes, cuboids, spheres,
cvlinders, cones, prisms and pyramids are some of them.
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£ Profit-Loss I

¢ Let us remember ¢
® The amount at which a trader buys a product is known as its Cost price.
& After buying a product, the additional expenditure incurred on a product is
called Additional expense. The expenditure on labour, rent, octroi tax,
maintenance work is called additional expense.

® The sum of cost price and additional expense is called Net price. When
there is no extra expenditure, the cost price i1s considered the Net price,
Net price = Cost price + Additional expense

®  The amount at which a trader sells the product is called the Sale price.

# The excess amount got over the cost price after selling the product is called
the profit.
Profit = Sale price — Net price
So, Profit = S.P. = N.P.

& The amount got at the time of sale less than the net amount is called the Loss.
Loss = Net price = Sale price
So, Loss = NP, = S.P.
When there is profit, Sale price = Net price + Profit
When there 15 loss, Sale price = Net price — Loss

Now, find the answers from above information :

A trader bought a TV for ¥ 9950. He paid ¥ 50 as labour charge to bring the

TV home. Selling the TV at T 10,700, he eamed the profit of T 700.

Cost price « ¥ ..., Additional expense = T .
Net price =70 ... Sale Price 3 N
Profit B S Profit i %

¢ Let's learn something new :
* In Std. 6, we leamt how to find profit or loss in terms of percentage. Now

on the basis of profit and loss percentage and net price, let's understand how to find
the selling price.



Example 1 : To cam a profit of 10 %, at what price should a product costing ¢ 400
be sold ?
Solution : Method - 1

1.

Profit on the cost price of T 100 =T 10
Profit on the cost price of T 400 = (IOX%)

Sale price = Profit + Net price

= 2 (40 + 400)
« T 440

=04

Fill the following Table afier calculation :

Method - 2

To earn a profit of 10 %, a product
of T 100 should be sold at T 110.
The sale price of a product of

TI0 =7110
Then, the sale price of a product of
¢ 400 = & o220 = 2440

To cam a profit of 10 % on a
product of ¥ 400, it should be
sold at T 440,

Sr. | Cost price| Addi. Exp. Profit Loss Sale price
No.| (in®) (in ?) (in %) (in %)
1. ol - 5 -

2. 40 - 10 -

3 1000 - 12 -

4 240 - - 15

5. 1500 - - 5

6. M - - 12.5
T 1650 150 - 5

8. 7 50 - [0.5
9. R0 2% 15.5 -
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Properties for addition of rational numbers :
Note the result by adding the following rational numbers :

No. Addition Result Properties
(1) ';-’ -% - Is resulting number a | Closure property :
(-D+3 - rational number ? | The addition of uny two
rational numbers is a
mtional number.

(2) %’[-f})= How result is obtained | C ommutative property :
when order is changed,| Two rational numbers can

(F)eg= | be added in any order but
the result is same,

(3) [(‘%}*%]*§= How result is obtained | Associative property :
when group 1s For any three rational
changed ? numbers if in the group of

(-%)0 %'é]‘ any two numbers, third
number is added, the result
is_same,

@[ (-3) #0=. How result is obtained| Existence of identity
when addition is done | element | For addition of
with zero (0) ? a rational number and zero,

0+ -7{ = we get the same rational
number. Therefore, zero (0)
is the identity element for
addition.

(5)| (~%)+5= What is the result when | For any rational number
two opposite rational | there always exist an
numbers arc added ? | opposite number such that

de(-3)= .. addition of both number
s Zero




®  Properties for multiplication of rational sumbers ¢

Note the result by multiplication of following rational numbers :

when group is
changed 7

No. Addition Result Properties
(| ox é =, Is resulting number a | Closure property :
rational number ? ‘The addition of any two
(—%] x% B e e rational numbers is a
rational number.
{(2) ('% x l? - . How result is obtained| Commutative property :
when oeder of numbers| When two rational numbers
-'32 x (-§) - . are changed. are multiplied in any order
......... then the result is same,
(3) [('%)"%j"g - e How result is obtained | Associative property :

For any three rational
numbers if in the group of
any two number, the third
number is multiplied, the
result 1s same.

(4)

3
‘,'Xl"...

How result is obtained
when any number is
multiplied with one ?

D e LR R L L)

Existence of identity
element : Multiphication
of any rational number and
| is always the same
rational number. Therefore,
| is the identity element for
multiplication,

(5)

AL
X,

i
n

(4) % (4) =

What is the result
when two inverse
(reciprocal) rational
numbers are multiplied ‘)

For any rational number

there always exist a

reciprocal number such

that multiplication of both
number s one.
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® Some special sets
Empty Set :
The set without any member is called the empty set. It is denoted by symbol ¢
(phi) or “{ }".
For example : A= {x/x is a prime number less than 2, x € N}, then A= ¢ o
A=y
B = {x/x is a prime of female chief minister of Gujarat}, then
B=¢gorB=-{}
Singleton Set :
A set having only one element (member) is called the singleton set.

For example : P = {x/x is an odd prime number less than 5}
P= {3}
Finite Set :
If the number of members in a set is a definite non-negative integer, then the set is
called a finite set. For example, A = {1, 2, 3, ... 10}

Here, 1 to 10 natural numbers are included in set A, which can be counted.
Therefore, the number of members of set A is 10 which is definite. Therefore, the set

A 1s a finite set.
The number of members of a set A is denoted by m{A).

Here, the number of members of set A is 10. Therefore, m{A) = 10
® The empty set is also a finite set.

Infinite Set :

A set which is not finite is an infinite set.

For example : A — {x/x is a natural number} . A= {1, 2, 3, 4, ...}
Here, there is no end of the list of members in set A. Such set is called an infinite

set. To an infinite set after writing some members, generally three points are denoted.

® The set of natural numbers is denoted by a special symbol N.
N= {1, 2 3, ..}

@ The set of whole numbers is denoted by a special symbol W.
W= {0,1,2 3, ..}

@ The set of integers is denoted by a special symbol Z.
Z=1..,-3-2,-1,01,2 3,..}

® The set of rational numbers (quotients) is denoted by a special symbol Q.

Qg{*:-|ps Y = N}

® M, W Z and Q. all these are infinite sets.
®  Why is the set of leaves of a tree is called an infinite set ? Why ? Think !



® Equal Set :

If set A and B contain the same elements, then set A and set B are said to be
equal sets. Symbolically it is written as A = B.

For example : A = {x/x is a natural number less than 5}, A = {1, 2, 3, 4}

B = |x/x is a factor of 12 less than 5}, B = {1, 2, 3, 4}

Here, set A and set B have the same elements, therefore set A and set B are
equal sets.

. A=B

Additionally here Ac B and B = A.

AcBand Bc A then A=B

®  One to One Correspondence :
Suppose there are 10 students in a class. A unique (one and only one) roll
number is given to each student.

(I) Utsav or | & Utsav
(2) Viay or 2 e Viay
(3) Chahana or 3 > Chahana
(10) Rehana or 10 ¢> Rehana

Therefore, there is only one number from | to 10 corresponding to each student,
which is his roll number and no student have two roll numbers because there will not
be two students with same roll number. Such correspondence is called one to one
correspondence,

Now, A= {1, 2,3} and B = {a, b, ¢}, then there can be 6 correspondence between

them.

(i) (ii) (iii) (iv) (v) (vi)
l & a |l &> a | &> b l &b | & ¢ l & ¢
2 b 2ec 26 a 26&c 2e&a 2 b
e 3 e b e 3e>a e b 3ea




® [Equivalent Set :
If the number of the elements of two finite sets is the same, then they are called
equivalent sets. Its symbol 15 *~".
A=11,4 6] B = {x, y, =}
nA) =13 mB) =13
Here, n{lA) = m{B). Therefore set A and set B are equivalent sets.
Symbolically they are written as A - B,
®  Liniversal Set :
Generally, in the discussion about sets, all sets are assumed to be the subsets of
a definite set. This definite set with respect to its subsets i1s called the universal set.

The symbol U is used for universal set.

For example, with reference to the set of all students of the school, the set of the
player of Kho-kho team, the set of players of Kabaddi team, the set of members of the
prayer commitiee, the set of students of VIII Standard etc are the subsets of the set of
the students of school. Therefore, in this reference the set of the students of the school
15 the unmiversal set.
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A closed figure made by four line-segments having four angles and not
intersecting each other at any point except the end points is a quadrilateral.

O ABCD can be written as in set form as under :

O ABCD = AB U BC U CD U DA

®  Therefore, a quadrilateral is the union of four line-segments.

® Each line-segment which is formed by connecting opposite vertices of a
quadrilateral is called a diagonal.

® [f the diagonals of a quadrilateral intersect each other then that quadrilateral is
called a convex quadrilateral.

® Ifthe diagonals of a quadrilateral do not intersect each other then that quadrilateral
is called a concave quadrilateral.

® Each quadrilateral contains four sides, four angles and two diagonals.

Here, we will discuss about the convex quadrilateral. L

In the figure, D, E, F, G are the vertices of a quadrilateral, g

therefore, its name is given quadrilateral DEFG. Symbolically G
it is written as [0 DEFG

Read as : Quadrilateral DEFG

Naming of quadrilateral : A D (12) F
-

O ABCD OADCB

OBCDA l ODCBA

O CDAB OCBAD

O DABC o C OBADC

(13)
A quadrilateral can be given name by two methods as clockwise and
anticlockwise.

Fill the details of the Table on the basis of above figures (12) and (13) :

Figures| Sides Angles | Diagonals| Diagonals intersect ?

(12)

(13)




Types of quadrilateral :

See and understand :

Nao. Figure and name Definition Characteristics
1. | Parallelogram If both the pairs of Diagonals bisect
opposite sides of a each other.
A quadrilateral are parallel, Diagonals are not of
o ¥ | then the quadrilateral is equal measures.
N called a parallelogram. The measures of
B8 c AD || BC and AB || €D opposite sides are
equal.
The measures of
opposite angles are
equal.
2. | Rhombus IT all the sides of a Diagonals are not of
R parallelogram are equal, equal measurement.
then it is called a Diagonals bisect
rhombus. each other at right
P QR )| PS and PQ || SR angles.
QR = RS = SP - PQ
No. Figure and Name Definition Characteristics
3. | Rectangle If all the angles of a Diagonals are equal
parallelogram are right in measures.
O angles, then the Diagonals bisect
parallclogram is called cach other.
a rectangle.
M N L0 || MN, IM || ON
mZL = mZM =
mIN = mZ0 = 90F°
4. |Square If the measures of four The measures of
angles and four sides diagonals are equal.
D, + G are equal, then that Diagonals bisect
parallelogram is called a each other at right
4 + square. angles.
DG || EF, DE || GF
= . : DG = GF = FE = ED
mZD = mZLE = mZF
= msG = AF
5. | Trapezium If in a quadrilateral one The measures of
8 ¢ and only one pair of diagonals are not
opposite sides are parallel equal,
then such quadrilateral is Diagonals do not
called a trapezium. bisect each other.
c D | BE |ITD




& Remember

The name of a quadrilateral can be given by two ways : clockwise and
anti<lockwise.

The quadrilateral name can be written by starting with any vertex.

Each quadrilateral has two pairs of opposite sides and two pairs of
opposite angles.

Each quadrilateral has four pairs of adjacent sides and four pairs of
adjacent angles,

The sum of the measures of all our angles of any quadrilateral is 360°.

Therefore, for CABCD, mZA + mZB + mZC + mZD = 360°
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Plotting # Point in the Plane if its Coordinates are Given

Let us obtain & point in the plane cormesponding to the ordered pair (2, 3). The
x-cooedinste and y-<coordinate are positive. On X-axis on the right side of O, there is a
unique point M comesponding to 2. On Y-axis, in the upper half-planc there will be a
unique point N corresponding to 3, Draw lines from M and N, perpendicular to X-axis
and 1o Y-axis respectively. The unigue point P of their intersection is the point in the plane
corresponding to (2, 3).

Now let us represent il i £ AR 10w R S
wraphically the point corresponding. =TT
10 the ardered pasr (=2, —3) in the ———t |
planc, Both the coordinates of |- | 11 ““‘ PR Hi ;..j-.l. NI
(<2, ~3) are nogative, On Xeaais, |~ |11 kb HE ] ]
on the left hand side of O, thereds [ 17 [ [ [ - pib 4 f T
a unique point A correspoading (o =TT
~2 and on Yeaxis, in the lower hatf fot - [ MIANET L A L Gl L
plane of the X-axis, there is a [ || Ui bl
unique point B corresponding to | b
=3. Draw lines perpendicular to [ 10 ] 1133 10 A
X-axis from A and to Y-axis from F¥—4&: T S o
B respectively. Their point of || 3 (448 Sl 1o (I poy
imtersection, the unique point || 1] [ b PO ]

Q, is the point in the plane 10T L E -
comesponding 1o (=2, =3) =1

Similarly (<2, 3) and (2, -3) are |—+- e
represented 85 points R and [ i 308 10588 109
S respectively (See figure 48). | | = st

Wo fwee. tn Sl 8. post. KT G ) B [
x-coordinate of which is zero b T g I e
lies on the Y-axis and a point |} Hi it i
y-eoordinate of which is zero lies | [}/ i it Y i

on the X-axis. T represents (1, 0) |
and F represents (0, 2) Figure



From this illustration, we can say that 1o each ordered pair of real numbers, a
unique point of the plane is associated. (i

We have also seen that corresponding to cach point in the plane there is a unigue
ocdered pair of real numbers. (i)

Froen (i) and (ii) we can say that thore i3 a cac-one corespondence between Lhe
plane and R X R and if & point P of the plane and the ordered pair (x, y) correspond
to cach other, then we write P (x, y).

P is called the representation of (x, y) in the plane and x and y are called cartesian
co-ordinates of P. x is called the x-coordinate and y is called the y-coordinate of P. In
fact, we identify P and (x, y) and say that (x, ) (like P) is a point of the planc.

By drawing graph of a set A X B we mean plotting of points of A X B in the
Cartesian plane.

Fxample : Locate the point correspeading to ordered pairs.
(=3, 4), (=3.~1) (4, 0), (0, 5), (1, =2) and (2, 3) in the Cartesian planc.
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Solution : Taking the scale | cm = | unit on the axes draw the X-axis and Y-axis
on the graph paper. The positions of the points are shown by dots in the Fig. 4.9
Note : For the ordered pairs (a, ) and (p, ¢), (a, b) = (p, q) if and only if
a=pand b = q. For example, let us find x and y, if (5,4y — 1) = (3x — 4, 7)
Here, (3x —4,7) = (5, 4y — 1)
3x—4=5 and 4y-1=7
3x=5+4 and 4y=7+1

3x=9 and 4y=8

x=§- and y='§

x=3 and y=2
EXERCISE

1. Plot the following ordered pairs (x, y) in the plane :
(—4, -3), (-3, 5), (2, ~4), (-1, 6), (0, 2), (1, —-3.5), (2, 3), (4, —-2).

2. Plot the points (x, y) in the cartesian plane obtained by taking values of x in the
polynomial y=3x—2, x=-3,-2,—-1,0, 1, 2, 3, 4.

3. IfP={0, 1, -1} and Q = {-3, 2}, then draw the graph of P X Q and Q X P.

4. IfA={-2,3} and B = {—1, 1, 4}, then draw the graphs of
(DAXB ((2)BXA @(B)AXA (4)BXB

5. Plot the points A(4, 5), B(-2, —1), C(=3, 6) and D(5, —2). From the graph, find
the midpoints of AB and CD.

6. chresent the pomts M3, 4), N(-3, =2), P(—2, 5) and Q(4, —1) in the plane.
Draw MN and PQ From the graph, find their point of intersection.

7. Examine the validity of the following statements :

(1) Point (4, 0) lies on the X-axis.

(2) P(=2, 3) is a point in the third quadrant.

(3) For the point A, if the abscissa is 4 and the ordinate is -3, then
A lies in the fourth quadrant.

(4) The point of intersection of the axes has co-ordinates (0, 0).

(5) In the plane the position of (y, x) is the same as the position of
(x, y), where x # y. -

(6) B(0, —9) is a point on QY.

(7) Forx=3,y=2,u=-7,v=11 the point (x — u, y — v) lies in the Ist quadrant.

(8) Point (4, —5) lies in the lower half-plane of the X-axis and to the right hand
side of Y-axis.
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STATISTICS
I

latroduction

Everyday we come across a lot of information in the form of facts, numerical
figures, tables, graphs etc. They are provided by newspepers, tclevision media,
magazines and other means of communications. These may relate to & batsman'y
average in cricket or bowling averages, peofit-loss account of & company, temperatures
of cities, expenditures in various sectors of a five year plan; percentage polling and so
on, These facts or Nigures, which sre sumerical or stherwise, collected with 2
cortain purpose are ealled data. Data is the plural form of the Latin word "datum”,

The solutions to the problems pertaining to the basic sciences, sociology,
agriculture, industry, management, administration etc. are sought today with the help of
statistics. Though statistics is an old subject, it has become more prevalent from the
beginning of the 20th century. When the administrators of any firm or department began
1o realise difficultics to bring about the solution 1o the problems, then the help from
mathematicians and statisticians was sought. They collected data regarding the
problems, analysed the collected data regarding the problems, scientifically evaluated
the situation by comstructing new principles based on mathematios and derived
conclusions. When these conclusions proved to be very cffective, the principles of
statistics became very populwr and progressive. Thus statinthes b & sclence dealing
with the scentific methads of collecting, arranging, redecing, anslysing the data
und drawing proper and correct conclusions with the help of sclentific

principbes.



We have noticed that the hase of statistics is dats. For the solution of some
prohlems ar for ceriain predictions, the basic and impomant thing in statistics is data. In
this chapter, we shall learn abowt data and other details regarding it

Collection of Data

Let us start to collect data by the following activity.

Activity : We divide the studemts of cur class into five groups. Assign cach

group the task to collect the data for one of the following information :

(1] Waight of 30 students of oar class.

(i) Number of family members in the families of 20 stedents of this ¢lags.

(i) Height of 25 plants in or anound our school,

[1v] Height of 20 students of our class.

(v} Total income of the family of 200 studems of our class.

Mow bet ws observe the results the swdenls have collected.

How do they collect the data in cach group 7

(i) Did they get the information from each and every siudent, house bo
house or personally contacted the head of the family for obtaining the
informaticn

{u} Did they get the information from some source like school recosd
availahble

Far activities (i} to (i¥) when the information is collected by the investigstor
himsell” or herself with o definite objective im his or her mind, ihe dars obiained (s
called a primary data.

In acdivity (v), when the mformation wes gathered from a source which s
dlready stored in the school, the data obdained is called a secomdary data, Such data
which has been collecied by someone cls¢ in amoiber comiexl nocids 10 be
used with greai care ensuring ihat the seurce s relimble.

If the observations of the given data ane expressed numerically, then it is said to
be & gquantitative dats and if they ane expressed non-numerically in gualitative form,
then it is said to be & gualitative data. For example heights and weighis of m students
i5 A quantitative data, whersas the sel of n observations obtained by iossing a halance
coin m times is called a gualitative dala

EXERCISE

1. Classify the following data as primary data or secondary data -
{1} Number of students in the class,
(2] Election results obimined from print media or television news chansels.
(3} Literacy rnbe figures obtained from cdecationsl survey.
(4]  Mumber af trees in the school campus.



Presentation of [ata

As soom as the work related o collect the datn is over, the investigator bas to
find cut ways to represemt them m the form which is meaningful, easaly undersiood
and gives s man feslures ol a plance. Somelimes the data avaslable (rom sample
siarvey Is g0 larpe and exiensive that it o difficalt to derive conclusion Brom i, if 1 is
ncd reduced or classified property.

Let us find vanowes ways of representing the data through illustrations

Hange : The differemce between the largesi ohservation amd the
smallest ohservation is called rasge of the quantitative data

As for cxample, conssder the rune scored by Yosuf Pethan in 10 innaings a8
given ; 37, 3E 24, 18, 2, 30, 34, 11, 41, 4T

The data i this form s called a raw data.

From the zhove data we can fimd the highest and the bowest number of runs. le
15 less time comsuming if thesy wure amanged in ascending or descunding onder. Let
us arramge thewe numbers n sscending order as 11, 18, 22, 25, 30, 37, 41, 47, 52, 54

Mow we can clearly aee that the bowest acore i 11 and highest score &5 54,

. The range of this data is 54 — || = 43,

When the number of abservations in an experiment is large. the presentation of data
im ascendmg or descending arder is guite lEme consuming.

Moseower range does nol give & clear plelure of dala For example in sbove
Ulustration the range is 43, But 43 is aleo the range n the following examples,

(i1 h,d4

(i) 1000, 104

(iip 1.2, 3.4.5, ... 44

[T ihe data is lange, inswead of arranging them in increasing or decreasing order, vwe
prepare 4 table as follows,

The marks obinined by 30 ssudents out of 100 students of class DX are as follows ;
15 ES £ g1 3 50 15 o1} 55 o

75 il e T 4 Bl 15 1] 50 40
& 55 15 &5 i) 40 T ol di 0



The number of students who heve obiained certain number of marks = called
the frequemcy of those marks. For example, 2 studenis poé B marks. 5o the
frequency of observation 8% & 2. To make the data more easily understandohle, we
wrie W in 2 able, as given helow :

Tahle
Mirks 15 | 10|35 40|50 |55 | 60070 |75 | BO| 8S |90 | 99 | Teind
Mocmrmademts | 103|432z 0alalalalz2]3l1] 20
(i the fequency) .

Table B called an frequency disiribulion table for wngrouped data or
sifyply 4 Treqieacy distribation lable.

SMill &n easier spproach 1o prepare & table is o use telly marks. When an
observation comes for the first time, we mark | against the class. For the
ohservation occuring second iime, we put || agamst the clss im which it occums. For a
group of five observatioms symbod TH| = used. For six aobsecvations we wnite T8 |
agaimst the olass containing the observation and so on.

The marks {oul al N |:FI|I' B0 shedenis ol class IX im malberatics are &3
Tidlorwys -

T I N NN c N I A I T - T . N A I B
5 1 3 10 24 3 & 6 2528 B W0 4 I 2
9 14 M 1§ 25 ¥ 7 15 B I8 & 4 & 1 |2
14 IR H 0T W1 2 19 XIS T 5 12 o1 2

For such & large amount of data, we cooverl d mlo groups like | - 5, & — 10,
Il = 15, ..., 26 = 30 (since pur dats is from | éo 30} These groups are called classes
of class micrvalks.

The size of classes i lled dlass-size or class width or class length, which
15 3 here. In each of these clases the least possible ohservation of the class is called
bower class lmit of the cless amd the largest possible cbservation of the class &
called the apper class lHimil.

Upper class limit of class 15 s 5.

Lipper ¢leas lamit of class 21-25 is 23 sic,
Lower cless lmmif of class 610 13 6.
Livwer cless limif of class 16-20 is |6 ete.
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LOGARITHM
I

[utroduction

Previously we have leamt sbout powers and exponents. Also we have leamnt
sbout the properties of exponents,

For,a,bcR', x, ycR

0 @.d=a" L - gy

n " a
(i) (a'y = a¥ (v) (aby =a*. b (.)(;]'.;.
Logarithm

John Napier was bom i 1550. He died on 4th April, 1667 in Edinburgh. A
mathematician John Nupler introduced the concept of logarithm for the first time in
I|Tth cemtury, Later, Menry Briggs, & British mathematician bom in Feb, 1561 in
Yorkshire - England, prepared and published logarithm tables. He died on 26th
January, 1663 in Oxford - England. Logarithm tables made complicated numerical
calculations both - easy and fast. Todsy with the advent of desk calculators and
computers, the work of numenical calculations has become easier and faster, thus
reducing the usefulness of logarithm tables, All the while they are useful for
calculations in the study of science and mathematics,

Deflnition : Let @ 0 R" <« (1) v R', 2 R and let ¢ = p, Then the
value of x s called logarithm of y 10 the base . 1t is denated by log,y (read
o log ¥ o the base a),

Soa@=yif and only if x=log,y

Fram the above definition we can conclude that,

(1) we can obtain the logarithm of only positive real numbers,



(i) foranya= R* = {1}, log,] =0,sinced® =1,

(i) for everya = R* - {1}, loga= 1, since o' = a

(iv) for every x = R*, y = R®, log,x = log, y if and only if x = y.
Properties of Logarithm

We will assume following properties of logarithm :

(1) Wae R = (1), then ¢ ®* = 5 (xc R") und logs” = x (x = R).

Theorem | : Product rule

Let w = R™ _{1).

Then for x, y ¢ RY, log, (xy) = log x + log,

Corollary : If e o R snd a7 R" - [1), then

by (x, %, %y5) = bogy %, + logyx, 4.+ g, %,
Theorem 1 : Quotient Rule

Hac R" - [1),snd x, y ¢ l‘-l-c,[‘_f] = log, x - log,y

Corollary : log, |2 = —logyias R’ —(1),5 &'
Theorem 3 : Rule for the logarithm of & power

Woe R - {1, x= RY . me R, then log, v = n log, x
Example 1 : Simplify

0 0 (5] s (1) o (8] 0 e (3) 2o 3] -t (4

Cﬁﬂm(§]+b“°{" }
Solution : @) logs ] + o83 () - 108 (3)

= log, (35115 }- s 7)
= oy, (55~ 75+ 7)
- o, (5 = 8847)

)
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Important Points for Revision

A set is a well-defined collection of objects.

A set without any member (element) is called a null set or an empty set.
A set having only one member is called a singleton.

€ (belongs to) is an undefined symbol.

If x is a member of the set A, we write x € A

If x is not a member of the set A, we write x € A.

A set total number of members of which is a positive integer is called
a finite set and a set which is not finite is called an infinite set. Null
set is considered to be a finite set.

If all the clements of a set A are present in the set B, then the set A
is called a subset of the set B. This fact is denoted by A C B.

Important points about subsets :

)
)
3)
Q)

Empty set is a subset of every set. Thus, for any set A, {) C A.
Every set is a subset of itself. Thus, for any set A, A C A.

If a set A has n clements, then number of its subsets is 2",
NCZCQCR

Generally, while dealing with a problem, we consider some definite set and
its subsets. Such a definite set is called the universal set with reference to
that problem. The universal set is denoted as U.

A sct which is a universal set for one problem need not be a universal set
for another problem. For example, In Geometry, space or plane is a
universal set. For interrelations of integers, set of integers Z is a universal
set. For the solution of linear equations, the set of real numbers is a
universal set.

The set of all the elements which are in U but not in the given set A is
called the Complement of the set A. It is denoted by A’

Thus, A'= {x|x€ U, x & A}

so from the above definition, we get the following results.

(DAVA'=U and 2)ANA'=9

If two sets have same elements, they are said to be equal sets. If every
member of set A is a member of set B and every member of set B
is a member of set A, then set A and set B are called equal sets.
If A and B are equal sets we write A = B. For equal sets A and B,
ACBand B CA.



ic. ifAC Band B C A, then A = B.

Forexample let A= {x|x € N,x <5} and B = {1, 2, 3, 4} be two sets.
Then both the sets A and B have the same members {1, 2, 3, 4}.

So, we say that A =B

If every member of set A corresponds to one and only one member of set

B and every member of set B corresponds to one and only one member of
set A then the sets A and B are said to be in onc-one correspondence with
each other and the sets A and B are called equivalent sets. If set A is
equivalent to set B, we write A ~ B.

Thus, if two finite sets are in one-one correspondence with each other, then
they should have the same number of elements.

Equal sets are always equivalent sets but equivalent sets need not
be equal sets.

For example, if A= {1, 2,3}, B={a, b, c} then A~ B but A # B.

But for infinite sets, situation is different.

If, E= {2, 4, 6, 8,...}, then N ~ E. Because for every element of N, A unique
number »n is related to the number 2n belonging E and for every element of
E, a unique number m is related to the number % € N. But ECN.

EXERCISE

Classify the following sets in (a) as empty set or singleton set and in (b) as
equal sets or equivalent sets :

(@ (1) A={x|xe Z,x+1=0}

2) B={x|x€ N,x2—1=0)
(3) C= {x|x € N, xis a prime number between 13 and 17}

(®) (1) A={x|x€ N, x=7},

B={x|x€ Z,-3<x<3}
(2) A= {x|x€ N, x is a multiple of 2, x < 10},
B = {x | x € N, x is an even natural number with a single digit}

Find the number of subsets of the set A = {1, 2, 3}. Also write all the subsets
of the set A.

IfA={x|x€ Z x>~x=0},B={x|x€ N, 1<x< 4}, then can we say
that AC B ? Why ?

IfU={1,2,3,4,56,7,8,9, 10}, A= {1, 2, 4, 6, 8}, then find A’ and also
verify that A U A’ = U.
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Anumber ris called a rational number, if it can be written in the form £ , where pand g are

integers and ¢ # 0,

Anumber s is called a irrational number, if it cannot be written in the form % , where p and
g are integers and g # 0.

The decimal expansion of a rational number is either terminating or non-terminating recurring.
Moreover, a number whose decimal expansion is terminating or non-terminating recurring
is rational.

The decimal expansion of an irrational number is non-terminating non-recurring. Moreover,
a number whose decimal expansion is non-terminating non-recurring is irrational.

5. All the rational and irrational numbers make up the collection of real numbers.

6. There is a unique real number corresponding to every point on the number line. Also,

10.

corresponding to each real number, there is a unique point on the number line.

r
If ris rational and s is irrational, then r + s and r - s are irrational numbers, and rs and '; are

irrational numbers, r 2 0.

For positive real numbers a and b, the following identities hold:

. fa_Va
D) \/E-‘-\/;\/E () ;=‘ﬁ

(iii) (\/;-H/E)(J;-Jl;):a-b (iv) (a+s/5)(a-s/5)=a’—b
v) (JZ+JZ)2=a+2Ja_b+b

1 -b
To rationalise the denominator of Tish » we multiply this by ﬁ < » where aand b are
a —

integers.
Let a > 0 be a real number and p and ¢ be rational numbers. Then
() @.a"=a""" (i) (@")yi=a™

r

(i) —=a""* (iv) @b = (aby
a
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. Sum of the angles of a quadrilateral is 360°.

. Adiagonal of a parallelogram divides it into two congruent triangles.

In a parallelogram,

(i)  opposite sides are equal (1) opposite angles are equal
(i11) diagonals bisect each other

. Aquadrilateral is a parallelogram, if

o 3 &

(i)  opposite sides are equal or (i) opposite angles are equal

or (iii) diagonals bisect each other

or (iv)a pair of opposite sides is equal and parallel

Diagonals of a rectangle bisect each other and are equal and vice-versa.

Diagonals of a rhombus bisect each other at right angles and vice-versa.

Diagonals of a square bisect each other at right angles and are equal, and vice-versa.

The line-segment joining the mid-points of any two sides of a triangle is parallel to the
third side and is half of it.

. Aline through the mid-point of a side of a triangle parallel to another side bisects the third
side.

» The quadrilateral formed by joining the mid-points of the sides of a quadrilateral, in order,
is a parallelogram.
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Circles and Its Related Terms: A Review

Take a compass and fix a pencil in it. Put its pointed
leg on a point on a sheet of a paper. Open the other
leg to some distance. Keeping the pointed leg on the
same point, rotate the other leg through one revolution,
What is the closed figure traced by the pencil on
paper? As you know, it is a circle (see Fig.10.2). How
did you get a circle? You kept one point fixed (A in
Fig.10.2) and drew all the points that were at a fixed
distance from A. This gives us the following definition:

The collection of all the points in a plane,
which are at a fixed distance from a fixed point in
the plane, is called a circle.

The fixed point is called the centre of the circle
and the fixed distance is called the radius of the
circle. In Fig.10.3, O is the centre and the length OP
is the radius of the circle.

Remark : Note that the line segment joining the
centre and any point on the circle is also called a
radius of the circle. That is, ‘radius’ is used in two
senses-in the sense of a line segment and also in the
sense of its length.

You are already familiar with some of the

following concepts from Class VI. We are just
recalling them.

A circle divides the plane on which it lies into
three parts. They are: (i) inside the circle, which is
also called the interior of the circle; (ii) the circle
and (iii) outside the circle, which is also called the
exterior of the circle (see Fig.10.4). The circle and
its interior make up the circular region.

Fig. 10.2

LS

Fig. 103

Circle

Exlaio'

Fig. 104

If you take two points P and Q on a circle, then the line segment PQ is called a
chord of the circle (see Fig. 10.5). The chord, which passes through the centre of the
circle, is called a diameter of the circle. As in the case of radius, the word *diameter’
is also used in two senses, that is, as a line segment and also as its length. Do you find
any other chord of the circle longer than a diameter? No, you see that a diameter is
the longest chord and all diameters have the same length, which is equal to two



times the radius. In Fig.10.5, AOB is a diameter of
the circle. How many diameters does a circle have?

Draw a circle and see how many diameters you can
find.

A piece of a circle between two points is called
an arc. Look at the pieces of the circle between two
points P and Q in Fig.10.6. You find that there are
two pieces, one longer and the other smaller
(see Fig.10.7). The longer one is called the major
arc PQ and the shonter one is called the minor arc

PQ. The minor arc PQ is also denoted by P’-a and

the major arc PQ by PRQ ., where R is some point on
the arc between P and Q. Unless otherwise stated,
arc PQ or PQ stands for minor arc PQ. When P and

Q are ends of a diameter, then both arcs are equal
and each is called a semicircle.

The length of the complete circle is called its
circumference. The region between a chord and
either of its arcs is called a segment of the circular
region or simply a segment of the circle. You will find
that there are two types of segments also, which are
the major segment and the minor segment
(sce Fig. 10.8). The region between an arc and the
two radii, joining the centre to the end points of the
arc is called a secror. Like segments, you find that

the minor arc corresponds to the minor sector and the major arc corresponds to the
major sector. In Fig. 10.9, the region OPQ is the minor sector and remaining part of
the circular region is the major sector. When two arcs are equal, that is, each is a
semicircle, then both segments and both sectors become the same and each is known

(&)

.-(,

as a semicircular region.

Major segment

Fig. 10.8

Fig. 10.5

P o)

Fig. 10.6

R

Magor are PQ

? )
P Minor arc PQ
l’\_/(_)

Fig. 10.7

Fig. 109
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1. Surface areaof a cuboid =2 (Ib + bh + hi)

2. Surface area of a cube = 64’

3. Curved surface area of a cylinder = 2trh

4. Total surface area of a cylinder = 2%r(r + h)
§. Curved surface area of a cone = 7rl

6. Total surface area of a right circular cone = frl + %%, i.e., & (1 +7)
7. Surface area of a sphere of radiusr=4 % r*
8. Curved surface area of a hemisphere = 27*
9, Total surface area of a hemisphere = 3n*
10. Volume of a cuboid=1/xb xh

11. Volume of a cube =a’

12. Volume of a cylinder=nrh

—
w

1
. Volume of a cone = Sur’h
S
14, Volume of a sphere of radiusr = er

2
15. Volume of a hemisphere = Sur’

[Here, letters [, b, h, a, r, etc. have been used in their usual meaning, depending on the
context.]



