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I. WHOLE NUMBERS

1-1 Namber System:
Let us recall what you have learnt in the previous classes. -

In the ten base system any number can be written using the digits
0,1,2,3,4,5,6,7,8, and 9 by giving proper values to places.
This system was invented by the Hindus, This system is therefore
known as the Hindv System of Numerals. Later the Arabs passed
on this system to the Western cougtries. Therefore, it is also
referred to as the Indo-Arabic system.

Every number has got a name and a symbel.

Example :
Number Name Numeral Symbol
Zero ) 0
One _ 1
Six 6
Sixtyfive _ 63
A hundred 100
One thousand eight
hundred eighteen 1,818
1-2

When we count the number of objects in a collection, we.
start With 1 and count 1,2,3.4,5,...... and so on. These numbers
are called counting numbers., They are known as Natural Nom-
bers (N). If we include zero also we get the Whole Numbers (W).

Natural Numbers :  1,2,3,4,5,......
Whole Numbers: 0,1,2,3,4,5,......
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1-3

We use the denary system of numeration in our daily
- life. TIn large collections, objects are counted in groups of tens.
After grouping them into tens, anything left out and less than ten
are termed ones. These groups of tens may again be grouped in
““tens of tens.”

Groups of tens of tens are named hundreds. The rest which
cannot form a complete hundred- are left as tems, Thus we can go
on to thousands, ten thousands, lakhs, ten lakhs, crores and so on
Remember the following : '

1 one
10 Ten
100 Hundred
1,000 Thousand
10,000 Ten Thousand
1,00,000 Lakh
10,00,000 Ten Lakb
1,00,00,000 Crore

{-4 Two values of numbers :

Note the position of 3 in the following aumbers.

& % ¢ ®
4,213; 4,237, 4,327, 3,472
The face value of 3 is 3

But it has a place vdlue which depends on its position. In
4273, 3 occupies the one’s place and its place value is three ones.
In 4237, 3 occupies the ten’s place and its place value is three tens.
In 3472, 3 occupies the thousand's place and its place value is three
thousands. ‘

The face value and the place value of zero are both 0.

(e. g) In the number 408, ‘0’ tells there are no tens.
1-8

We write numbers in two different systems viz., the Indian
system and the British system, Upto Ten thbusand, there is no
difference between these two systems. lo the Indian system we
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proceed further thus: lakh, ten lakh, crore, ten crore and so on,
In th= British system we proceed in the following manner: hund-
red thousand, million, ten million and so on.

Observe the following Table carefully :

a B
g < g | 8 (3
© [3} 4 -
£8 5 = ﬁ E-,’ g o a o
[} w 4 o ] 5 ° g O =
0P O o ~d = &= o
= = & = =
[
d
No 2 7 4 3 5 6 1 8
-]
=
G S v g o o
= = a o e 9 = O
= E = Q ¥ = ] [
(= - = 1] 2 2] o =} o
[ = = |82 2 3 = & 2
o 7 = = B & b < :5 o}
= o ol ™) o [ ad
= b= ©
=

The name of the number iﬁ the Indian system is :
Two crore, seventy four lakh, thirty five thousand, six hundred
sighteen,

The name of the number in the British system is :
Twenty seven million, four hundred thirty five thousand, six
hundred eighteen.

[n the universal system, aumbers are written grouping digits
in threes and leaving space between’them.
le.g.) 8, 415; 3, 625, 479.

1-6 Powers and Multiples :

lo the denary system of numeration, place value can be writ-
‘en as powers of ten.

10 = {02 (First power of ten)
100 = 10X 10 102 (Second power of ten)
1,000 = 10X 10 X 10 10¢ _ (Third power of ten)

10,000 = 10X 10X 10X 10 10¢  (Fourth power of ten)
: and so on.
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» Consider the following numbers.

10, 20, 30, 40, wceecoceinse 90, 100, 110, . .. ... These are
multiples of 10,

20=2X10 (2 times of 10)
30=3X10 (3 tdmes of 10)
100 = 10 X 10 (10 times of 10)

Note: Every power of a certain number can be ¢xpressed as a
muliiple of that number. But certain multiples of number
alone can be written as a whole number power of that number.

t-7
The expanded notation of a whole number can be written
using exponents,

(e. g.) 8,415 = 8000 + 400 + 10 + S
=8X 1000 + 4 X100 4+ 1 X10 + 3
=8X10% +4X10% + 1 X0 + 8

8,415 is called the standard pumeral.
8 X 1000 + 4 X 100 4+ 1 X 10 + 5 is its expanded notation.
8 X 10% + 4 X10% 4+ 1 X 10* x §isits

expanded exponential notation.

The given number can be wrilten either in expanded
exponential notation or in the expanded notatien.

(e.g) 3X10% 4 4X 10% + 2X 10! + 6 = 3,426
6,000 + 300 + 40 + 7 = 6,347

Note - If there is no power of ten in a place in the expansion, that
place is indicated by ‘0", '

(e.g) 5,038 4+ 5X10° + OX 102+ 3 X 10® 4+ 8

Exercise 1.1

1. Read the following as in the Indian System:

(@) 605 (b) 1,892 (c) 9.999 (d) 90,608 () 3,70.216
) 26,72,305 (g) 1.02,30,074
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2. Read the following as in the Beitish System :
(a) 315,147 (b) 208,214 (¢) 1,310,310 (d) 24,070,089
3. " Write the numerals for : '

(a) One ctore, nine lakh, elghty two thousend, one hundred
U four. ‘

{b) Nine lakh, ninety olne thousand, nine hundred sinety
nine.

{
(c) Ten thousand, ten.
(d) Thrée lakh, four thousand, forty nine.
(¢) Forty lakh, seventy thousand, nine hundred eight.

" (f) Ninety eight lakh, seventy six thousand, five hun
; forty three, ‘

(g) Oue million, eight thousand, twelve,

¢h) One million, six hundred four thousand, six hundred ten.,
4. What are the place values of the star marked digits (io the

British system).

(s) 17088  (b) 85376 " (o) 123,369

@) 308 (o) 3,624,805 (12,039,570

S. (a) ln the number 826, ‘0’ is inserted between 2 and 6.
Which are the digits that get changed in place value?
How do they get changed ?

(b) In the zeros in the number 60,504 are removed, which
digits get changed in place value? How do they get
changed?
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8.

10.

6

.(c) Write the greatest number with six digits. Find the

number which when added to this, gives the least number
with seven digits.

(d) Find the difference between the greatest’ number with 5
digits and the greatest number with 4 digits.

Complete the sentences :

(a) 300 is —— times 10
() 1,000 is —— power of 10
(c) 10,000 is — power of 10

(d) 1800is —— times 10

(e) 100 is ~—— times 10

(f) 1,00,000 is —— power of 10
{g) 10is - times 10

Write in the expanded notation:
(a) 24,185 (b) 35,764 (c) 41,046
(d) 30,465 (e) 50,428 (f) 18,709

Write in the expanded exponential notation :

(a) 36,248 (b) 71,283 (c) 24,071 (d) | 30,465
{e) 28,702 (f) 45,038

Write the following in standard numerals :

(a) 6,00043004+40+9 (b) 20,000+ 5,000 +200+70+6
(c) 30,000+ 300+3.

Write the'following in standard numerals:

(a) 5)(10“+6X10’~v|-»3»X103 +.7X109+2)’(10l +4
(b) 3X10* + 8X10* + 7X10% + 6 X 10" +5

(c) 6X10° +£7X 10° + 3X 10" + 9

fd) 8X10* +7X10° + §X10° + 2X 10" + 3
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Fig. 1-1
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Observe the number ray given above. In this the whole
numbers are marked in order from left to right. If we proceed
from left to right, the number increases in value. On the contrary
if we proceed from right to left, the value of the number decreases.

In this number ray, all the numbers are greater than 0.
All the numbers which are to the right of 5 are greater than §
and the numbers to the left of S are smaller than 5.

(e.g.) 6,7,8,9, 10, are tothe right of 5 and are greater
than §.

4,3,2,1,0 are to the left of 5Sand are smaller
than 5

The successors of a whole number is the number immedia-
tely next to the right of the given number on the number ray. The
predecessor of a whole number is the number immediately next to
the left of the given number on the number ray.

(¢. g8.) The predecessor of 7 is 6. the successor of 7 is 8.

The predecessor of 100 is 99, the successor of 100
is 101.

56 is greater than 48. We write 56 > 48.
“>" stands for ‘is greater than’ Similarly 48 is less than
56. In symbol, we write 48 < 56. “ < stands for ‘is less than'.

1-10

Any set of numbers can be arranged starting from the least
and ending with the greatest, This is called “‘arranging numbers
m the ascending order™,
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e. g.) Write in the ascending order. 841; 1,025;
10,172; 728; 2,036,

The smallest number is 728 and the greatest is 10,172. In
the ascending order the numbers are written as 728; 841,
1,025; 2,036, 10,172,

Similarly, the given numbers can be arranged, starting from
the greatest number and ending with the least number. This is
called “arranging the numbers in the descending order”.

(e. g.) The same numbers written in descending order will
be in the following order. 18,172 2,036;
1,025; 841; 728.

Exercise 1.2

1. State whether the following statements are true or false

(a) 54>38 (b) 9>11, () 6=6.
(d) 10<15, () 21 <19, () 25<21.

2. Complete the following using either “to the right” or “te the
left” in thée number ray.

(@) 8is——0f12. - (b)) 16 is == of 9. :
() 99is — of 100, (d) 201 i3 =— of 199.

3. Complete the following with the sujtable symbolt ( > , < )
s0 as to make the sentences true.

(a) 6 ... 8 {(b) 11 ..... 10} (c) 200 ... 199
(d) 899 ......900 :

4. Write in the ascending order of numbers:

(a) 6.042:  872;  24,001; 13,798: 13
{b) 5,678 5,768: 5,876; 5,687 5,786
(c) 12,181y 10,000; 9,999:  10,565; 1,717
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s. Write in the descending order of numbers :

{a) 456; 7,089; 12,410; 6,139; 762
(b) 3.952; 3,592; 3,259; 3,295; 3,529
(c) 10,234; 12,356; 9,324; " 9,898, 11,247

6. Write the greatest number and the least number that can be
formed with the following digits.
{a) 6,2,0,4,3 () 7,2,
(c) 357,02 d) 9,8,

8. 1,5
7.0, 6

7. Write the predecessor and successor of each of the following
numbers: )
(a) 101 (b) 999 (c) 198 (d) 222

1-11 Addition io whole Numbers:

You have already learnt to add numbers. Addition can be
easily represented through a number ray.

NN

B S Sas Sams B soun S et My S S SNES EIRSE JNN NS AR
O 1 2 34 5 6 7 8 93 1011 12 |3 1415
[ 23
Fig. 12

) Bach peint in a number ray denotes a npumber. Let us add
Sto 6. Westart from 0. Move 6 points in the number ray to
reach 6. Move further 5 points in the same direction. We reach
{1, Thus we find 6 + 5 equal to 11.

Properties of Addition :
I. When two whole numbers are added, they can be taken fn any
order. (e.g) 7+ S5S=54+7= 1L

i

2. Any three whole numbers can be added in any of the following
ways. (e.g.) (6 +4)+5 6 +(4+5), 6+ (5+4),
(6+ 5 +4 (5+6)+4, (5+4+6, 54+ (4+06),
(44+6)+S5 4+4(6+5), (4+5)+6 4+ (5 + 6
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(i. ¢.) We add any two of the three numbers and add the third

aumber to the sum of the two numbers.

3. Any four whole numbers can be added using the above two
properties. We can rearrange the pumbers in any way and
then find their sum.

(e.8) B4+4+2+6 (B42)+(6+4)
2+8) +@4+6)
(8 +2+6)+4
(4+6+8)+2
All these have the same sum.

4 If a whole number is added to zero or if zero is added to a
whole number, the same number is got.

(e.g8) 6+0=6 0+5=275

5. We can add the whole numbers using the expanded form of
numerals,

(e. g.) 452 4 369

400 + 50 + 2+ 300 + 60 + 9
400 + 300 + 50 + 60 + 2 + 9
700 + (10 + 11

700 + 100 + 10 + 10 + 1
=800 + 20 + 1

= 821I.

6. A whole number can be written as the sum of 2, 3 or 4 whole
numhers: '

{(ce.g) 8=5+4+3 10=542+4+3; 16= 7T4+3+5+1

i

I

This is what is known as repaming of the whole numbers.

Exercise 1-3
1. Write down the addition facts marked on the number ray.

r
{

= T L S
o 2 3 4 858 6 7 8 9 101 9
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Fig. 1-6

'2. Show each of the following addition facts on a number ray.
(a3 7+5=12 (b} 6 +4+10 () 10+ 6=16
(d) 8+0=28 (e) 0+3=3.

3. State whether the following are true or false.
@ 9+5+3=9+G+3)=0+5 +3
() 10+64+84+2=(10+6)+ (8+2)

= (10+ 8) + (6 + 2)

4, Do the following addition using the expanded notation :
ga) 536 + 728 (b) 485 + 379 (c) 914 + 286

5. Express 16 as a sum in 5 different ways.
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Exercise 1-4
Add -

() 4958  (2) 64 (3 8098 (&) 112108
765 765 3205 25963
1263 8 2008 33427
4 1204 470 623
14376 987 13075 30086

) 234078 (6) 517234
146505 108310
27888 57608
406213 79215

999 263721

[
Tm————

S
R

Write the 4 consecufive numbers following 3,568. Add these
4 numbers with 3,568.

Form five four digit .numbers using the digits 6, 7, 0 and 8
Add them. '

Ravi had Rs. 84. His sister Uma had Rs,25 more than Ravi,
Her elder brother Mani had Rs. 32 more than Uma. Find
how much each had and find the total amount they had all to-
gether.

The cost of a radio is Rs. 846. The cost of a television set
is Rs. 2462 mote than the cost of the radio. Find the cost
of television. What is the total cost?
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t1. The attendance of pupils of a school on a day is as follows :

Sections
Standard] A B C | D E F
6 36 34 40 41 42 38
7 | 38 39 40 35 | 38
8 0 | 4 43 39 |

e

(i) Find out the total attendance of each of the standards on
that day. ' :

(ii) Find out the total number of pupils who attended the
schoo} on that day.

1-12 Subtraction in Whole Numbers : ’ -

Subtraction means taking away a number from another
number.

Subtraction on number ray :

o .

v

T A{ 1 I T
0 u o2 3

Q -
Ny -4
G.')'ﬂ
o
Uy -
o -
~N

© -
@O

Fig. . 1-7

Let us subtract § from 9. Move from 0 to 9, Then from
9, move back by § points. We reach 4. Therefore S=5=4.

2
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fFig. 1.8
5$5+4=9
9 —4 =5

ESe

It is therefore clear that addition and subtraction may be
considered as opposite operations.

(a) With every addition fact, two subtraction facts ams
associated.

(e.g.) Associated with 7+4=11, We have the two subtras.

ction facts 11-—-4=7 and 11—-7=4. |

(b) If we subtract ‘0’ from any pumber, we will get tho
-; same number i

(e. g.) 5—0=5; 10—-0=10
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Exercise 1.5

I. Give two subtraction facts for each of the following addition

facts.

(a) B844=12
(c) 40485=125

(b) 36+64=100
(d) 70+50=120

2. Write down the subtraction facts marked on the number ray.*
s e}
[ ~ J
] Cl
. X 3
=TT T T T T T
O | 2 3 4 %5 6 7 8 9 {0 I 2
Fig. 19
- < 4
= 4
T T T 7T T >| T T
O t 2 3 4 'S 6 7 8.9 10 1 2 13 4 15
Fig. 1-i0
' < {
YT T T T T T T T T T >
0O ' 2 34 5 6 7 8B 9 100 1t 12 13 4
Fig. 1-11

3. Illustrate each of the following subtraction facts on a number

a) 12—5=7 b) 16—8=8 ¢} 9-—-3=6 d) 5—5=0 -
Subtract ;
(4) 7484 (5) 42071 (6) 126352
2896 34768 98647

—————



(1)

10.

lzi )

{3

4.

15.

16

987467 (8) 907065 (9) 1000000
269672 370672 123456

In a school, 605 students are studying in Standard VI and 489
students are studying in Standard VIL.  Find the difference in
strength.

Using 6, 0. 7, 2, 3, write down the greatest number and the
Jeast pumber. Find their difference.

A man wants to buy a house for Rs, 60,000. He has only
Rs. 48,965.. How much more money does he require to buy
the house ? '

In 1961 the population of a place was 2,16,374. In 1971 the
population of that place was 2,72,036. Find the increase in
population.

Four candidates contested an election. The number of votes
cach got were as follows:

22,419; 21,269; 10,146;. 5971. By how many votes did
the successful candidate defeat each of the other candidates?

Find the whole number which when added to 65,964 gives
1 lakh.

{-13 Combination of Addition and Subtraction:

(a) In problems involving addition and subtraction, first
find the total of the wholé numbers to be added up; then
find the total of the whole numbers that are to be subtr-

acted; finally find the difference between the first sum
and the second sum.

(€ g) 25—32445-15- 22—(2s+45+15)-(32+22)
=85—54=31.



1

3
(b) If there are any brackets, simplify those whole numbers
within the brackets first and then do the addition or sub-
traction as the case may be.

(e.g) (8—T)+3=1+3=4; 15—(7—3)=15—4=11.

| - Exercise 1-6
Simplify:
‘ (1) 24—13416—72+104
(2) 16354 2394—4891+ 3008
(3) 10000—4127—2147—155
(4) 9218—2346—4719+ 381

$. Add the following 4 numbers:  8,256; 3,172; 2,018; 11,20S..
‘Subtract their total from 40,000. '

Fill in the suitable digit in ‘% place in the following :

6. 8101 (6,872
4578 .8563

34663 41,17,

1056 67924

e £ ¥ 28

115042 221629

8. A man deposited Rs. 875, Rs. 2,146 and Rs, 925. He with-
drew Rs. 674, and Rs. 1,892, Find the balance amount ip
the bank.

9. Simplify: (a) (15—6)—8  (b) 18—(7—1) Cenia
{c) (20—8)—3 (d) 257—(25—11)

10. A cartcosts Rs. 896 and a horse costs Rs, 684 more than
the cart. Find the total cost. ’

11. The cost of a car is Rs. 28,746. The scooter costs Rs. 21,892
less than the car. Find the cost of the scooter. What is the
total cost?

2. The population of a town is 42,376, Of these 21,328 are
males, How many females are there? Find the difference.
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$-14 - Multiplication in Whole Numbers :

The figure above explains that 4x3==12, This can be
considered as jumping forward four times at the rate of 3 steps
per jump. ‘

| L] ¥ ¢t {1 ! L i L
O 1 2 3 4 5 6 7 8 92 101 12 13 & 15
Figu 1-12

In the above problem 3+ 3+ 3+ 3 is considered as 4 X 3=12.
So we may consider multiplication as repeated addition.

Properties of multiplication :

(a) (e.g.) 5x7=7x5=35.
Therefore, when two numbers are to be multiplied, they
can te taken in any order.

(b) Ifa whole number is multiplied by zero, or if zero is
- multiplied by a whole number, we get zero as their
product.

(e.g.) 4x0=0; 0x7=0,

(¢) Consider the following example.
8X6x5=8X5X6=6%X5x8=240.

Thus, while multiplying 3 or more whole numbers, the
aumbers can be arranged in any order.

(d) Note the following examples.
21 x 16 = 21x (10+4+6) = 21X 10+21x6

= 2104126
- 336,
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264x12= (200460+4)x 12
= 200X 12460x 12+4% 12
= 2400472048

= 3168. .
Therefore' we can write one of the numbers in expanded
notation and then multiply the same by the other number. -

" (e) Ifyou want to multiply different whole numbers by a

whole number and find their sum, you first-add the
" different whole numbers and find the product with the
~ given whole number. ~

(e.g8) = 8x6+7x6+10x6 '

: = (84.7+10)x6=25%x6=150

‘ Verify if this is true.

‘ (f) If you multiply any number by 1 or multiply 1 by any
number, you will get the same number as their product.
(e-g) 7x1=7; Ix7=7.

(g} (i) Ifyou want to multiply any number by 9, multi-
ply the number by 10 and then subtracl the number
from the product,

(e.8) 354x9=354x (10—1) = 54 % {0—54

“ 540—54 =486.

(ii) To multiply any number by 99, multiply the num.
ber by 100 and then subtract the number from the
product. _
34x99 = 54% (100—1) = 54 x 100 —54

= 5400—54 = 5346

(iii) To multiply any number by 999, multiply the num-
ber by 1,000 and then subtract the number from
the product.

(e.2.) 54x999=54x (1000—1) = (54x 1000)—54

= 54000—54=53946

(h) (i) To multiply a given number by 11, multiply the

~ number by 10 and then add that number to the
v product,

(c. g.) 54><ll—-54><(le+1)~ (54x10)+54 _
= 540+ 54=7594
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(ii} To multiply a given whole number b& 101, multiply
the number by 100 and then add the number to the

product.
(e.g) 54x101=54x (10041} = 54\<IOO+S4
=5400+4-54=>5454 »

Find out the rule for multiplication by 1,001
Exercise: 1-7-

State the multiplication facts associated with the fol]owmg
lllustrations.

T T 71T 1T 17 17 11 e
O I 2 3 4 5 6 7 8 9 10
Fig. 1-13

..

(®) ‘/\/9.\
F———T— T T 11 >
O 1 2 34 56 7 89 10112

Fig. 1-14 !

" (e)

Fig. 1-13
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State whether the following statements are true or false:
(a) 5x8x4=4x8x5

(b) 6x0=6 3

(c) 32x15=32x(1045)

(d) 24x15=24x10+24x5

(e) 4x13+4%x74+4%x5=4x25

{f) 9x1=9

(g) 18x12=18(10+2)

State the following as multiplication facts:
(a) 8+8+8+8+8=40

(b) 0+0+0404+0=0

(c) 5=5

(d) 14114141+ 1=6

Finhd the products using short-cut methods.
(a) 65x9 (b) 78x99  (c) 124x999

Find the product usiﬁg short-cut methods :
(a) 84x11 (b) 163x101 (¢) 132x1001

8§=10—2, 98=100—2, 998=1000—2. Using these

find the following products by short-cut methods,
(a) 56x8 (b) 67x93 (c) 105x998

12=10+2, 102=100+2, 1002=1000+2. Using these

obtain the following products by short-cut methods.
() 104x12 (b) 68x102 fc) 73x1002

Simplify, using short-cut methods »

(a) 56%x8+432x8+8x8

(b) 15x12434x12+12  (Note: 12=1x12) |
(c) 38%x9+62x9 R '



Find the value of

1.
3.

5

6.

7.

8.

9.

10,

I

. Exercise 1-8

784 x 57 2. 2358x139 _
19031029 4. 2345x896

A man has 8 one hundred rupee notes, 21 ten rupee notes, 36
five rupee notes, 83 two rupee notes and 19 one rupee notes,
Find the total amount. .

A student was asked to multiply 1 872 by 56. But he multl-
plied 1,872 by 65. Find the difference.

A man has Rs. 10,000. He purchased 54 shares each sclling
at Rs. 128. Find the net amount he had after the purchase.

A merchant had Rs 58,376. He bought 36 radio sets each

selling at Rs. 1,375. Find the net amount he had after the
purchase,

A co-operative housing society decides to build 12 houses each
at a cost of Rs. 24,125, 21 houses each at a cost of Rs, 28,720,
and 15 houses each at a cost of Rs, 42,675. What will be the
total value of all the buildings?

The bricks in a kiln were loaded in 183 carts at the rate of
625 bricks a cart, There were still 2,167 bricks left in-the .
kiln. Find the total number of bricks made in the kiln.

1-18 Division in Who!2 Numbers :

Division may be illustrated on a number ray by jumping
from right to left. '

NN

L]
o

votjl we reach 0

T T T rrrrrrrUorvrrr
2 34 5 6 7 8 9 101 (213 14 1516 17 18 9 20

Fig. 1-19 )

N

To find 204, we start at 20 aod jump 4 pomts at 4 time

R A T N N
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We go through 16, 12, 8,4 and 0. We take 5jumps to
reach zero. So, 20+4=S5

Each jump denotes a subtraction of 4. Therefore division
may be considered as repeated subtraction.

Corresponding to every division fact there is one multipli-
cation fact.

Fig. 1-20

(e.g.) 24+6=4, Corresponding to this division,
4% 6=24 is the multiplication fact.

From this it is clear that multiplication and division may
be considered as opposite operations.

Properties of division : .
a) Corresponding to every multiplication fact, two division
facts can be written.
(e.g) 4x5=20
Corresponding to this, we have 20 + 5= 4 and
20+-4=5
'b) If zero is divided by a non-zero number, the answer is 0,
(e.g.) 0+5=0; 0+8=0



But division By zero is not allowed in arithmetic,
~ (i. e.) Zero can be divided, but zero cannot divide,

{c) If any number is divided by 1, the answer.is the sa:ne
number.

(e.g.) 27+1=217

(d) Dividing 17 by 5 means casting out fives ffofn 17.
After casting out 3 fives we arrive at 2. This is shown
on.the number ray given below,

I 1] i ¥ T ¥ T T T T T 1 t T |
2 34 5 6 7 8 SIOIRQ 13 14 15 16 17

"Fig. 1-21

17 is called the dividend, 5 is called the divisor, 3 is
called the quotient and 2 is called the remainder.

17=3x54+2

" Dividend =Quotient X Divisor+ Remainder

(e) (i)
(ii)
(iii)

(iv)

To divide a whole number by 5, multiply that
whole number by 2 and divide that product by 10.
Divide the remainder by 2.

To divide a.whole number by 25, multiply that
whole number by 4 and divide that product by 100.
Divide the remainder by 4.

To divide a whole number by 125, multiply that -
whole number by 8 and divide that product by
1,000. Divide the remainder by 8.

To divide the whole number by 625, multiply that
whole number by 16 and divide that product by
10,000. Divide the remajnder by 16



2

(c. g) (1) 3728+5=3728x2+10=7456+10
= 745 Quotient, Remainder §=3

(i) 3728 +25=3728x4=100= 14912100
= 149 Quotient, Remainder 12 =3

(iii) 3728+125=3728x 8= 1000= 29824 -- 1000
=29 Quotient, Remainder 2% =103

(iv) 3728+625=13728 % 1610000 = 59648+ 10000
=5 Quotient, Remainder 2§48 =603

Exercise 1-9

t. State the division facts illustrated on the number rays.

||“l|]|l
Ol23456789!0“!2!3441516170
. Fig. 1-22
b CN YN TN
) Tttt
0t 2 3 4 5 6 7 8 9 104 12 13 14
Fig. 1-23

2. Find the dividend, divisor, quotient anl remainder using the
illustration on the following number rays.

L B T T T Y >
2 34 S 6 7 8 9 1O u-2 1314 48

——
-

Fig. 1-2§



3. Give the multiplication facts related to each of the following
division facts.

(2) 18+6=3 (b) 54+9=6 (c) 99+11=9 (d) 81=9=9

4. Give two division facts related to each of the following
multiplication facts.

(@) 7x5=35(b) 13x7=91 (c) 12x9=LD8 (d) 16x 15=240

5% Inadivision, the divisor is 12, quotient is 6 and the remainder
18 3. Find the dividend.

6. Divide 175 by 11. Find the dividend, divisor, quotient and
- remainder.

7. Divide, using short-cut methods.
(a) 5324+25 {b). 6781 = 125
{c) 12398 =625 (d) 1026 -5
. Exercise 1-10
| Find the value of
T. 43722126 : | 4. 19634349

2. 1250416248 5. 278609 +96

3. 874248 +876 . 6. 907532 =341

7. Find the number which when divided by 362 yields 208 as‘
quotient and 249 as remainder.

1

8. A pencil factory produced 35,893 pencils. They were packed

y . into packets of 144. Find the number of packets and the

 number of pencils that remain loose. » .

9. A school got a grant of Rs. 20,000. The school made 72
desks using that money Rs. 200 was left. over. What is the
cost of each desk?

,

10.  What i$ the least number to be added to 13,091 so that it
may be divisible by 317?

-
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11. A load of 800 kg can be put into a cart. How many boxes
can be loaded if each box weighs § kg.500 gm?

12. 2 m 15 cm length. of cloth is required to make a shirt. Qut
of 20 m of cloth how many shirts can be made? What is the
length of the cloth remaining?

(Note : Convert all the units to the same denomination)
1:16. Problems involving the four operations:

'A number expression may contain all or any of the follow-
ing symbols : 4+, —, %, =, ( ).

To simplify the expression,
{. First simplify the numbers within the brackets.

2. Do either multiplication or division in the order,
3. Finally do addition and subtraction operations,

(e. g.) Simplify: 12026+5 (12—8+1)—8
=120£645 (44 1)—8 (Remove bracket)
= 120-+6+4 5x 5—8 (Do multiplication)

=120+6 +'25——8 (Do division)
= 204-25—8 (Do addition)
-=Q45—8 { Do subtraction)
-37
Exercise 1-11
Simplify : 1) 20+5x8—36
( 2) T7Tx8—4%3
3) 100—24x3312
4) 4x94+Tx6+11x5—8%x9
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5) 11=(12—9+4)4+(24—13)—Y

6) 108+(20+7—15)—4x2

7) 144+16%xX4+45%x6-+3

8) 91+(5+8)+6—(3x4)

9) 16X 8—12x947x2--24
10) 1000—7x 12—11xX 16—552+6

1-17 Rounding off whole numbers to nearest tens, bundreds ete.

Consider the whole number 48. There are 4 tens and 8
ones in it. 40 is 8 away from 48 and 50 is just 2 away from 48.
We say 48 is nearer 50 than 40.

Hence in round number 48 can be considered as 50.

48
i‘iﬁllllllilHllllllllll||lll‘l‘llllllIll‘lﬂl]’ll:r‘ll]l‘lll‘l" >
0 10 20 30 40 50 60

Fig. 1.26

Let us take 32. This is nearer 30 than 40. 32 can there-
fore be expressed as 30 correct to ten.

32
¢} 0 20 30 40
Fig. 1-27

Note: If the unit digit in a number is 5 or greater than 5 we
round it off to the next ten. Thus we express the number
correct to ten.  If the unit digit is equal to or less than 4,
we neglect it

fe. g.) 69 is 70 correct to tens.
54 is 50 correct to tens.

w
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Let us consider number 276. [t has 2 hundreds, 7 tens and

6 ones. That is, 276 = 2 hundreds+ 76. Note the position of the
aumber in the number ray.

278
T |‘ T T Tt T T I T’
O 20 a0 60 80 100 200 300

Fig., 1-28

This number is aecarer 300 and farther from 200. There-
fore this can be taken as 300 when given in hundreds.

Similarly,
340 is shown on the number ray given below,
340
1 1 .
rrrrrrriiuvi 1 T LG
0 20 40 60 & (00 200 300 400
Fig. 1.29

- The number 340 is nearer 300 and farther from 400. There-
fore this number when given in hundreds can be expressed as 300.

Note: To tell a number correct to hundreds, we note the digit in
the ten's place. Ifitis 5 or more, we add 1 to the digit
-in the hundred's place. If it is 4 or less, we neglect it.

= is the symbol used to express approximation.

{e.g.) 6832 700 (Given in hundreds)
835 800 (Given in hundreds)

Exercise 1-12

Show each of the following whole numbers on a number line
and express each of them in tens.

(a) 64 (b) 46 (c) 39 (d) 52 (e) 326 (f) 95 () 218
(hy 175

2. The population of a town is 81,71,962, Express it in hundreds.

A man has Rs. 24,500 in his account in a bank. Express it
in tens, :
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Express the following numbers in teng and in hundreds.
Number in tens in hundreds.
1) 547
i) 1,364
i) 84
iv) 5,055
v) 10,372

Exercise 1-13

23 persons have to travel from one place to another. A car

can take only 4 at a time. In all how many trips are to be
made?

The distance between two places is 41 m. Pillars are put up
1 m apart from one another. How many pillars are there?

3 teachers and 4 students go to a studio. Each stndent wants
to take a photograph of himself with each of the teachers
separately. In all how many photographs have to be taken?

A student had Rs. 10 with him. His father gave him Rs. 24,
He spent Rs, 6. He bought books for the balance at the rate

of Rs. 7 per copy. Denote these sentences using the correct
mathematical symbols.

a) Given 3 digits other than 0, how many numbers can be
~ formed?

b) If one of the digits.given is zero, how many numbers can
be formed?

How many millions make 10 crore?

What is the difference between the predecessor and the succes-
sor of a whole number?

Write in the standard form of numeration 107.

g
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ANSWERS
-1

I. (a) Six hundred five (b) One thousand, eight hundred ninety
two (c) Nine thousand, nine hundred ninety nine (d) Ninety
thousand, six hundred eight (¢} Three lakh, seventy thousand,
two hundred sixteen (f) Twenty six lakh, seventy two
thousand three hundred five (g) One crore, two lakh,
thirty thousand, seventy four.

2. (a)
{b)
(c)

(d)

3. (a)
- (e)
(h)

4. (a)
.(d)
(f)

5. (a)
(b)

(c)
(d)

6. (a)
(d)

7. (a)
(b)
(c)
(d)
(¢)
()

Three hundred fifteen thousand, one hundred forty seven.
Two hundred eight thousand, two hundred and fourteen.
One million, three hundred ten thousand, three hundred
ten.

Twenty four million, seventy thousand, eighty nine.

1,09.82,104 (b} 9,99,999 (c) 10,010 (d) 3,04,049
40,70,908 (f) 98,76,543 (g) 10,08,012
16,04,610

8 tens (b) 5 thousands (c) 1 hundred thousands
41 ten thousands (¢) 6 hundred thousands
9 thousands

8 hundred— 8 thousand
2 ten— 2 hundred

60 thousand— 6 hundred
5 hundred— 5 ten

() 9,99,999 (i) 1
90,000

10 times (b) third power (10°) (c) Fourth power (10°)
180 times (e) 10 times (f) fifth power (10%) (g) 1 time

20,000--4,000+ 100 + 804 5
30,000 4- 5,000 4 700+ 604-4
40,000 41,000 + 404 6
30,000+400+ 60+ 5
50,000+400 + 20+ 8
10,600 + 8,000 £ 70049
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(a) 3x10° 4 6x10° + 2x10° 4+ 4x10' 4+ §
(b) Tx10° + 1x10° 4+ 2%10° + 8x10' + 3
(c) 2x10° 4+ 4x10° 4+ Tx10" + |
{(d) 3x10* + 4x10° + 6x10 + 5
(e) 2><10‘>+ 8x10°- 4+ 7x10° + 2
(f) 4x10* + 5x10° + 3x10* + 8

(a) 6,349 (b) 25276 (c) 30,303

(a) 5,63,724 (b) 38,765 (c) 6,07,039 (d) 87,05,02?

Exercise 1.2

(a) True (b) False (c) True (d) True (e) False
(f) True

(a) totheleft (b) right (c) left (d) right
fa) 6<8 (b} 111>101 (c) 200>199 (d) 899<900

(@) 15 872;  6,042; 13,798; 24,001
(b) 5678; 5,687; 5768, 5,78  5876.
(c) 7,777; 9,999; 10,000; 10,565; 12,181,

(a) 12.410; 7,089; 6,139; 762, 456.
(b) 3.952; 3,592, 3,529,  3295; 3,259.
(c) 12,356; 11,247; 10,234;  9,898; 9,324.

(a) greatest: 64,320; least; 20,346
(b) greatest: 87,521; Ileast; 12,578
(c) greatest: 75,320; least; 20,357

(d) greatest: 98,760; least: 60,789 .
(a) (b) {c) (d)
Predecessors : 100 998 197 221

Successors : 102 1,000 199 223
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Exercise 1-3

(a) 3+4=7 (b) 4+43+6=13 (c) 5+5+0=10
(d) 24+3+445=14

3. (a) True. (b) True.
4, (a) 1,264, (b) 864. (c) 1,200.

Exercise 1-4
1. 23,403 3. 526,852 5. 8,15,683 7. 17,850
2. 3,118 4, 2,02,207 6. 10,26,088 8. Rs. 334
9. The price.of the T. V. is Rs. 3,308;

Total price: Rs. 4,154,

10. 6thstd. 231; Tthstd. 190; S8thstd. 164;
Total: 585.

Exercise 1-§

. (a) 12—8=4; 12-4=8 . (b} 100—36=64,100—64 =36
(c) 125—40= 85;125—85 = 40; (d) 120—70 = 50;120—50 = 70

w

fa) 9—3=6 (b) 13—=7=6.(c) 12—12=0.

4,588 5. 7,303 6. 27,705 7. 7.17,795 8. 5,36,393
9. 8,76,544. 10. 116 persons fess. Ei. 55,953 12. Rs. 11,035

“13. 55,662 more. 14. 1,150; 12,273; 16,448 15. 34,036,

>

Exercise 1-6

1. 59 2. 2,146 3. 3,571 4. 2,534 5. 24,651; 15,349
6. 66,644 7. 4,3.2,0,0 8. Rs. 1,380 9, (a) 1 (b) 12

. (c) 9 (d) 11. 10. Rs. 2476 1. Rs. 6,854; Rs.35,600.
12. 21,048 females; 280 males more. :
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Exercise 1-7

(@) 3x3=9 (b) 2x5=10 (c) 3x6=18 (d) 5x5=25
(8 3x7=21 (f) 3x10=30.

(a) True (b) False (c) True (d) True (e). True
(f) True (g) False :

(a) 5x8=40 (b} 5x0=0 (c) 1x5=5 (d) 6x1=6
(a} 585 (b) 7,722 (c} 123,876

(a) 924 (b} 16,463 (c¢) 1,32,132

(a) 448 (b) 6,566 {(c) 1.04,790

(a) 1,248 (b) 6,936 (c) 73,146

(a) 768 (b) 800  (c) 900

Exercise 1-8

44,688 2. 3,27,762 3. 19,58,187 4. 21,01,120
Rs.-1,375 6. 16,848 7. Rs. 3,088 8. Rs. 8,876

9. Rs. 15,32,745 10. 1,16,54} stones,

Exercise 1.9
(2) 18+6=3 (b) 1427
(a) 14--3; Quotient 4, remainder 2.
(b) 19--4; Quotient 4; remainder 3.
(a) 6x3=18 (b) 9x6=54 (c) 11x9=99 (d) 9x9=8!
Ix6=18 6x9=54 9x 11 =99
(a) 35+7=5 (b) 91+13=7 (c) 108512=9
35+5=17 91+7=13 108--9=12

{d) 240+16=15
240 +15=16
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S. Dividend: 75

6. Divisor: 11; dividend: 175; quotient: 15; remainder: 10

(a) (b) (<) (d) !
7. Quotient : 212 54 19 205
Remainder : 24 31 523 1

Exercise 1-10

i. 347 2. 5042 3. 998 4. 4,007 5. Quotient 2902,
Remainder 17 6. Quotient 2,661, Remainder 131

7 75,545 8. 249 packets 37 pencils left out. 9. Rs. 275
10. 223 should be added 11. 145 boxes. Remainder 2 kg
500 gms 12. 9 shirts, 65 cm long cloth left out.

Exercise 1-11

(1) 24 (2) 44 (3) 94 (4) 61 (5) 13 (6) 1 (1) 46
(8) 1 (9) 10 (10) 648

Exercise 1-12

1 (a) 6tens (b) Stens (c) 4tens (d) Stens (e) 33 tens
(f) 10tens (g) 22tens (h) 18 tens ’

2. 81,720 hundreds 3. 2,450 tens 4. (i) 55 tens, S hundreds
(ii) 136 tens, 14 hundreds (iii) 8 tens, 1 hundred
(iv) 506 tens, S1 hundreds (v) 1,037 tens, 104 hundreds

Exercise 1-13

t. 6trips 2. 42 pillars 3. 12 photographs

4, (104+24—6)=7 5. (a) 6 numbers» (b) 4 numbers
6. 100 mullion 7. 2 8. 1,00,00,000



2. Fractional Numbers

2-1  The need for fractional numbers and their forms:
You have already studied about fractional numbers in the

earlier classes.

1 cut a bread into ten equal slices. Each slice is ‘one tenth’
of the whole and it is noted as ;. If I take 3 slices, it will be %
of the whole bread. So we need fractional numbers to denote
the parts of a single unit. % is a fraction. It means 3 parts of 0.

% is a fraction. It is a proper fraction as its value is less
than one. 2 is called the numerator and 3, the dencminator. In
proper fractions'the numerator will be smaller than the denomi-
nator.

2 is also a fraction. But itis an improper fraction as its
aumerator is larger than its. denominator and its value is greater
than one.

A mixed number consists of a whole number and a fraction
written together. It only means that they are to be added to cach
other. Thus 14% means 1 + % and 2§ means 2 + §.

2 is read as two thirds; . & is read as three tenths;
£ is read as three halves; % is read as three quarters.
%, %, 3 % are numerals for fractional numbers,

Exercise 2-1
1. In the following figures a part of each is shaded. Find out
what part of the whole is shaded in each case.

N 4
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2. All the rational numbers are fractional numbers. Why?

3. Express the following divisions as fractional numbers.
{a) 29=5 (b) 5+3 (¢} 74 (d) 11+6

4. Find out the value of x.
(a) 2x=3 (b) 3x=4 (c) 5x=8 (d) 9x=10

S. Can zero be considered as a fractional number? Why?

2-2  Form of Fractional Numbers :

Proper fraction Improper fraction
T T T T T T T T ¥
oL 2 3% 5 6 7 4 2 0
g 8 B8 8 8 8 3 3 [
Q%
‘%
Fig. 2-2

Observe the fractional numbers to the left of 1 on the num-
ber ray. For example, &, %, fetc. You can see that in each
case the numerator is less than the denominator and hence each
one is less than one.

In fractional numbers like & &%, 42, 4, etc, you can
see that the numerator is greater than the denominator in each
case. These fractional numbers lie to the right of 1 on the number
ray. Naturally cach one of them is greater than one.

Every improper fractional number can be written as a mixed
fractional number.

Example: 42 = 1§ (This can be seen on the number ray.)

Every mixed fractional number can be written as an impro-
per fractional number.

Example: 1% = L2 (Refer the number ray we have already
discussed.) '
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Consider the following figure,

1
1 3
$ ) 1 1
¢ 3 34 % £ 8
Fig. 2.3
From this it is clear that 1 = 2 halves
= 4 Quarters = 8 one eighths.
Study the following number ray.
, 1
I | I —
-0 N .
2 2
' L 2 3
3 - & %
i 2 3 4 5 G
& & & ©® ©® ® ® ®
Fig. 2-4

From this we learn that &, 3,
fractional number. In this case it 15 §

[7S

are different names of a
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On the number ray these fractional numbers denote the
same point These fractional numbers are called equivalent fractio-
nal numbers.

The fractional numbers representing the same fractional
oumber are called equivalent fractional numbers.

% are equivalent fractional numbers.
%. % + are equivalent fractional numbers.
§ are equivalent fractional numbers.

_1__2xl__g
4 — 2x4 T 8

2 x 1

_ _ 2.1 _4x1 4
2T ITx2T 372 F4x32°" %
3 2 x 3 6
4§ - 7Tx4°=T7%

8

From the above patterns, we understand how to find equi-
valent fractional numbers.

If we multiply both the numerator and the denominator
ot a fractional number by a non-zero number we get an equivalent
fractional number,

Further, from the above number ray, we see that if the
numerator and the denominator of a fractional number are non-
zero equal numbers, it represents |

Study the following diagram. It illustrates § = %

Fig 2.5
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Practical ;.
In a graph sheet draw rectangular diagrams to illustrate

i 3 . 3
T T B T T Te-
2-3. Comparison of fractional numbers :

Consider two fractional numbers on the number ray.

If two fractional numbers have the same denominator, the fractional
osumber having the greater numerator is greater than the other one.

< 5

Fig. 2-6

8

$ > &

Consider any two fractional numbers ¢ and §. We know
3 3
T2 E.

Thus if two fractional numbers have the same nemerator but
different denominators, the one with the smaller denominator is
greater -than the one with the bigger denominator.

Consider the two fractional numbers 3§ and i. The
least common multiple of the denominators is 15

2 2x5 10
T 3 x5 15
4*4x3_12
T T3x3 15,
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1% and 4 are the names for % and # respectively.
43 is greater than 12,
& % is the greater one,
Write the following fractional numbers in the ascending
order. £, & 4, 3 ' ‘
The L. ¢. m, of}he denominators 3, 5, 2 and 4 is 60,
Let us rename the fractional numbers so that they have the

same denominator 60.

—. 36+ 1 __ 30. 3 _ 43
T %0y T T O®0s § T B0

o

2 . 40,
3 T §0-

)
Iy

wlte

Now the fractions can be arranged in the ascending order

as shown below. The denominators are the same 39, 25, 44, #5.

The fractions may, therefore be arranged in ascending order of the

numerators.
2y T

4, %, 2 (In the ascending order).

On the other hand the one shown below is in the descend-

ing order,

L]

* %) g’ {;'
2-4 Reducing a fractioaal number te its simplest form ¢

Consider the fractional number 33. The g.c. d. of 72
and 96 is 24.

3 x24 3
S bR or —,

VE T 4 4

~ % is the simplest form of 13,

Exercise 2-2

1. State whether the following are proper, improper or mixed.
fractional numbers.
() % (i) § (il) § Gv) & (v) 1§ (vi) 2}
(vii) § (viii) 3,
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2. State three equivalent fractional numbers for each of the
following.
(i) % (i 3§ (i) § aGv) %
3 State whether the following fractional aumbers are in the
simplest formis.

If not, reduce them to their simplest forms.
ta) +# (b) # ) ¥ @) % (&) § ) &

4. Complete the following to make them true.

(@) o = 7o (0) + =22 (0 =45 (d) & - &5
5. - Draw rectangular diagrams to illustrate & = 7% = .

6. What part of the second is the first in each of the following?
(a) 25p. lrupee (b) 20cms, Im (c) 700 ml, 1§
(d) 400 m, 1 k.m. (e) 5 quintal, 1 tonne (f) 600 gms, 1 kg
(g) 2 hours 24 minutes, 1 day. (h) 4 dozen, 1 gross.

7. Write answers in fractional aumbers : ‘
(a} The cost of 4 sweets is 15 paise. Find the cost of one.
(b) 3 bananas cost 20 paise The cost of one bananais. . . .
(c) 2 note books cost 85 paise. The cost of one note book
is. .

8. Express the following in their simplest forms.
(a) M3 (b) &% (¢) 3 (d) %

9., Write the equivalent fractional numbers of the vfolloW\'ng. with
24 as their denominator.

(a) % (b) 4.

10. Write the equivalent fractional numbers of the following, with
18 as their numerator. '

(0 $ (b) .
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11. Write the following as mixed numbers.

(@) B (b) § (c) % (&) & () #.

12, Write the following as improper fractional numbers.
(a) 2% (b) 3% (c) 4y (d) 3% (e) 44,

e Exercise 2-3

1. Which is the greater one n each of the following pairs
(@@L & )i & ©H+ d)+H + () 15, B
f) . & (8 H+ ) H4& () &% 13-

2. Which is the smaller one in each of the following pairs.

@ £+ ) £4 © & d £.% () &%

(f) .1 @ %4 (b)) & 0 & 3

3. Which is cheaper in each case?
(a) 12 roses for 50 paise or 8 roses for 30 paise.
{(b) 7 fruits for 75 paise or 3 fruits for 65 paise.
{c) 11 doils for Rs. 24 or 7 dolis for Rs. 18.

4. Find the greatest and the smallest fractional numbers.
(a) 4 & &4 (b) 4 &+

§. Write in the ascending order of the numbers.
‘g'y T?‘a "%'o ‘E" "'.1’%"

8. Write in the descending order of the numbers.
'%: '%o %v ‘123’- é‘;’-

7. A diluted acid contains three fourths of water. Anothet
contains five sevenths of water. Which is stronger?
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8. A student scored 12 out of 20 in the test. In the next tesr
he scored 32 out of $0. In which test did ke score more?

2-5 Addition in fractional numbers :

2-5. 1 Addition of like fractional numbers:

Study the following number ray.

2 L4
8 ]
e oo t——— e ——
e 7
]
[ aaeiemes guesces SESanar S SR M SRR BN AL AL AR |
0o L 2 3 & 35 & 2 8 3 10 4
s @ @ ®8 ® ® ®8 ® @ ® @

Fig. 2.7

Every point on the number ray represents a jump of § from
the previous number. § represents 4 jumps of §.
Wesee §+:=7 jumps = of § = &

If the two fractional numbers are like fractional numbers,
then their sum is a fractional number whose numerator is the
sum of their numerators and denominator is their denominator.

543
(e.8) $+3% = 9 = %

Note: To find the sum of like fractional numbers, we add the
numerators only but not the denominators The denominator
remains the same.

Observe the following number ray.

2 3
) 8 "
— —>
S S I I N
8 8 8 8 =] 8 8 8 a 8 8 8 8 8
Fig. 2-8
% + # is shown bere.
.74+ 3 5 x 2
1 —_—— T = = = 3 =
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If the sum of ¢wo fractional numbers is an improper fraction,
we have to convert into a mixed fractional number. The frsctional
number part is expressed in its simplest form.

2-5, 2. Addition of unlike fractional numbers:

To add any two unlike fractional numbers, we have to
convert them into like fractional numbers, thatis, make theis
denominators the same. We have to cxpresé them as equivaient
fractional numbers with the same denominators and then add.

(e.g) Add: &+ &

The I. c. m. of 8 and 12. is 24’

=y = 5t
R IR R i 1)

2-5. 3. Addition of mixed fractional numbers :
Add: 2% + 53

Methed 1:
To add two mixed fractional numbers, first add the whole

number parts then add the fractional number patts and then ex-
press as a mixed fractional number.

%+ 5%3=2+5+%+1
=7T+%+1%
=7+ 4%+ 3(l.c.cmof3and2isé)
:7+§- .
Method I ~

First express the given mixed fractional numerators as
impreper fractional numbers and then add as in 29,

2% +5F=¢ + 4
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i

8 4 33 (leemof 3 and 2is 6)
= 22 4 83

Note: The fractional numbers can be added in any order.
(e.g.) E+3+5=3+3+3=%3+3+1%.

Exercise 2-4

1.. State the addition facts illustrated in the following number rays

LY

o

re > —
v . ' 2 3
g 1+ 2 3 a 5 & 7> 8 8
5 3 Y 3 3 F T IF T
Fig. 2-9
b)
. 5 ~.
’ > >
2 f .
L L2 L Ll ¥ L] ¥ I L) v Ll
0O + 2 > a4 5 & 7 8 9 1
: 5 ¥ % % % B B F 5 5
Fig. 2-10

State the addition facts illustrated in the following diagrams.

O

A
10

o|®

%

/
é

Y,
N B
imiuniey

N

W

WA,
gy e
M.

I,
NN

Fig. 2-11
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3. Simplify:

a) H+&+EHtH
b) t+F+3+ 8
o s+H+HB+H

R
4. Simplify:

a) ¥+4% b) 3+% ¢ P+ 3
d t+4% e F+% 0D S+

S. Simplify?

a) +i+t B i+t
o) t+E+H A $+i+3
6. Simplify :
a) 11 +2t  b) 2+ 3%
c) 63+ 2% d) 4% + 24%.
7. Simplify;
a) 2% + 45 + 3¢ b) 33 + 23 + 14y

o) 2%+ 6% + M d) 1+ 3+ 44

8. A person spends } of his salary on rent, } on foed,
£ on educating his children and % on other expenses.
Express his total expenditure as a part of his salary.

9. A person gave away £ of his property to his son, % t0 his
wife 1 for charity and 1% to his daughter. Find the portion
of his property disposed of by him. -
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2-6 Subtraction in Fractional nunrbers‘: ,
26 1. Subtraction of two like fractional numbers -

Observe the following number ray, Each point represents
a jump of /16 on the number ray. The 11th point represents
1if16.

—————
s 4 Y A
*draiiiiiietiana
Fig. 2-12

+ — % means a jump of 5 points in the opposite direction

froni 44 to reach . (i.e.) H — &% = &.

To subtract a fractional number from another like fractional
oumber keep the difference between the numerators as the nume-
rator and write the denominator of those fractional numbers as

the denominator.

73 4_11._?:5

(e.8) i—t- 5 - % - 3y
(The answer should be expressed in its simplest form),
2-6 2. Subtraction of unlike fractional numbers :

First express the given fractional numbers as like fractional
numbers and do as explained in 2-6-1.

(e.g) Simplify: H—7 (Lcm. of 16 and 12 is 48),
) ; ; 33—-20
Hence 3 — & = 33— 38 = il
2-6 3. Subtraction in mixed fractional numbers :
Study the following examples.
(e-8) (i) 53—2 I > 1)
=5--2 + $—1} (Separate the whole nuimbers
and fractional numbers).
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+% +
+ =34
0 =58—2H (< H)
=5-24+4— Hi
=34 15_%_%

=2 4+ 1 + 4§ — 3 (Since we cannot qubtraci
33 fiom 16 we take 1 from 3.)

= 2+ 3¢ + 18 — 33 (1is expressed as $§)
-2+ 45— |
PRIt

2+ H - W

We can express the mixed fractional numbers as mproper
fractional numbers and then subtract.

b= 4% 2H = 1

sh— 24 = ¥ — H

2% 129
48 48

256 — 129 _ 127 _ 531
a8 @® 7B

Exercise 2-5
State the subtraction facts tlustrated 1n the following numbper
rays.
e
T M T L (¥ 2 4 T >
L2 2 5 & 7 7 9 10
© ¥ 3 ¥ ' 3 3 3 ¢ 5 7

Fig. 2-13
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&)
e S
—— 4
6 51‘5‘;69002t3l_s_lang
¥ 8 8 ¥ @& B ¥ € 5 & 3 9 ¥§

2. Find the value of.
() §—3% (b)) H—+ () f+—7&
3. Find the value of:
(a) §—4% (b) & —1% (o) 3—4%
4. ‘Find the value of-
(a) 3% —2% (b) 54 —2% (c) 10—6}
5 The sum of two fractional numbers is 83. One of them is 4¢
Find the other.
6. What added to 65 will make it 16 ?

7. From 2 riobon 10 m. long 4% m were cut off. How many
metres were left?

8. Fill in the blanks.
(@) 5% + ... = 63 (b) 4% + ... 7
@€ o+ 6f% = 9% () . +3H¥ =T

i

Gl

2-7 Addition and Subtraction:

If we have to do-both the operations of addition and sub-
traction,

(i} Find the sum of all the fractional numbers to be added.

(il Find the sum of all the fractional numbers to be sub-
tracted.

(i) Subtract the second sum from the first sum.

(e. ¢y Simplify: 5§ + 21 —78 + 8% — 43
Adding fractions : 5%, 2%, 8%
Subtracting fractions: 7%, 4%
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Sum of adding fractions : 55+ 2% + 8

=5+2+84+3+1+4

I

13*ii%il

= 15% )
Sum of subtracting fractions: = 73 4 41

=7 +4+2+3

=1+ @

= 11 + 1} = 12}

50 + 8% — 72 + 83— 44 = sum (i) —sum (ii)
157 — 12}
=15—-12+ % —1%

f

=15—124+%1—3

7—2 _ .5
3+ 4 =3§

Exercise 2-6
1. Simplify:

a) 53+ 43 -7}
b) 63 + 3% — 27
c) 4 — 7%+ 8t~ %
d) 25} — 6} — 3f — 43
e) 4%—8%4—157’@_-”10%%
f) 100 — 21§ — 133 — 163
2. Find the sum of 2} and 34 What added to this sum will
make it 10?
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Murugan bought 153 m of cloth. In that he kept 54 m for
himself and gave 7 m. to his brother. Find the length of
cloth remaining.

A person travels % the distance by train, Z by motor and the

_rest on foot. What part of the total distance was covered on

foot ?

A person sold away $ of the fruits he bought. % of the
whole perished. What part is left with him?

The sum of 3 numbers is 25. Two of them are 87 and 6%
Find the third.

Kandan, Abdul and George joined together to do a work,
Each of them completed %, i and % of the work respectively.
The rest was done by Mani. What part of the work was done
by Mani? :

2.8 Multiplication in fractional numbers:

2-8 1. Maultiplication of a fractional number by a whole number :

You have learnt that multiplication is repeated addition

and that multiplication can be explained as fumps m a number
ray. In the number ray given below, each point represents §.

5 k=2
8 ) J —
L " K 1 e
6Tz : a » 6 18 8 oy o2
% @ & ® 8 &€ 8 B B8 8 © 8
Fig. 215
4 is the fifth point on the number ray.
t+ti=2xi=%
Similarly,

FLE+E=3xa=%
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Hence, to multiply a fractional number by a whole number,
multiply its nimerator by that whole number.

(e..g) The price of a doll is Rs. 23. Find the price of 10
dolis.

The price of i0 dolls = Rs. 23x 10

= Rs. 4t % ]0= Rs. 142
= Rs. 273 = Rs. 274

Note: 1) The mixed number is expressed as an improper f{ra-
ctional number. The answer is given in the lowest form of the
fraction.

2) If a fractional number is multiplied by the denomi-
nator, we get a whole number,
(e g) $x8=3 & x15=7

3) Ifa fractional number is multiplied by 1, we get the
same fractional number:

¢ x1l=4
Exercise 2-7

Find the valife of the following :
. a) §x4 b) 3x8 o Hx9 D Hx7T

a) § x 12 b) 2x6 c) ¥ x 15 d) 1 x 21
a) 31 x3 b) 41 % 4 c) 6% x 2 d) 2% x5

a) 3ix 7 b) 24 x8 ¢ 9% x9 d) 9% x 8
5, a) & x 12 b) Fx8 c) 3% x3 d) 54x6

6. The price of a note-book is Rs. #. Find the price of i2 note
books.



9.

10.

59

16 pages of a book form a section of a book. A book
contains 8} sections. Find the number of pages in the book.

The moathly .sa)éry of a person is Rs. 400. He spends 3 on
transport and 4 oo food. How much money does he spend

on each ?

There are 24 lead balls each weighing 1% kg. Find the total
weight. ’

I have Rs. 42. My brofhier has 3} times that amount. Find
the amount my brother has.

2.3 2. Multiplication of a fractional number by another fractio-

nal number :

To find § parts of 3, we multiply 3 by 4 and divide the

the product by 5. Similarly to find 2 parts of { we have to mul-

tiply 2 by 2 and divide the product by 5.

Thatis, 2 x 2 + 5

Ix2=% §+5=45
Ix2
ix3 = x5 = %

The grid diagram given below explains the same.

A rectangle is divided inte 5 equal parts lengthwise, Two

parts of the same are taken. It is equal to § of the rectangls.



.
.
/////'

Fig. 2-16

The same rectangle is divided into 4 equal parts breadth
wise. Three fourth of the rectangle is represented by three parts.
The common area between the two represents 2x 2. We find the
rectangle is divided into 20 equal parts and the common area is
denoted by 6 parts and is therefore equal to 2o of the rectangle.

- Thismeans  x 3 = &
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To find the product of the two fractiona! numbers; The denomi-

vator of the product is the product of the denominators. The
oumerator of the product is the product of the numerators.

Study the following example :

Note: To find the product of mixed fractional‘numbers, exp'ressA
the mixed fractional numbers as improper fractional numbers
before multiplying them.

Exercise 2-8

Find the value of the following :

L@ #x3 M) §x3 (© $xH (@ #x&
2. @ $x& (b)) Fx#d () ixs () xay
3. (@) $x1 () §xW () X3} () Ax1F
4. (a) 23x3F (b) 33x4l (c) TEX2$  (d) 6§x 3}

(@) #x3x} (b) FxiIxE () Fx¥xE (b FxEx$
The cost of a kg of salt is Rs. 3. Find the cost of 73 kg of salt.

Find the price of 2 m of cloth at Rs, 73 per metre.

© ~N o W

By how much is 50 greater than 7§ x 33 ?

9. What should be added on to 124 x 4} to make it 100 7

2-9. Reciprocals:

If the product of two fractional numbers is equal to 1,
each fractional number is called the reciprocal of the other
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(c.g) ¥x § = I
2 is the reciprocal of 4,
\ i 4is the reciprocal of 3. l"\

$x4=] - The reciprocal of } is 4.
. The reciprocal of 4 is 1.
fNote: 1) ‘0" has no reciprocal

2) The reciprocal of 1 is 1 itself,

Exercise 2-9

Complete the following :
§. The reciprocal of § is ———=—
2. % should be multiplied by —— to get L.

3. The product éf a fractional number and its reciprocal is ~-—r

4. 4 should be multiplied-by 1o get 6.

5. 8 should be multiplied by - to get 5.

6. The reciprocals of fractional numbers lying between § and
. 3, lie between and -, ‘

7. A pumber and its reciprocal are the same. Find the number.
&. Find the reciprocals of :
ca) $ b))% )t d) 4 e) & D 24 g3} h) 2

07 )L
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9. Complete the following :

() & x -- =1 () 4 x .. =1
) Hx..=14d .. x3=L

2-10. Division in fractiodal numbers :

(e. g.) Divide 7% by 4.
1

777
Wl
WA

Fig. 2-17

 Draw a rectangle. Divide it into 10 equal parts by drawiné
vertical lines. Mark % -of the rectangle. Divide the rectangle

ja 4 squal parts by drawing horizontal lines. Find how many
sqﬁa:es are there in the common area. What is the total number
of squares? You f ind that the rectangle is divided into 40 equal
parts and there are 3 squares in the common area. So we find
W% + 4= 2.

It is the same as 7% X } = %

Let us consider another examiple.
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(e.g.) How many packets can be made out of 4 kg
600 gm of grain, if each packet contains 200 gm.
4 kg 600 gm = 4600 gm

Number of packets = 3222 = 23,

This can be done using another method.

600 gm = o - 3200

= ——— 3 3
i = S3a00 ~ TKE

_ oo 1200 _ ¢ °
200 gm = Ak =75 o0p. = ke
~ Number of packets = 42 <+ 4

—_— 23 = U1
= T ¥
T

= 252 b4

) : k)

From the above, we discover the following :
Dividing one fractional number by another fractiousl gumber is the

same as mulfiplying the dividend by the reciprocal of the divisor.

)
(e.8) § g =%x%=1¢

Exercise 2-10

Evaluate :

Loa) 351 B +b o 3rf d) e
2. a) 3+4 b) 7+}  c) 1} d) 4=},
3. a) 2431 b) Mp+3F ) S+ 23 d) 24+4%
4. a) 5 =6 b) 4 8 ¢ ¥ =39 d) 52+14

5. Complete the following :

Dividing a number by # is the same as multiplying it by.:
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10.

6t

A roll of ribbon is 24 m long. Find the number of pieces
that can be cut off from that roll if each piece is 14m long.

A man travelled 3% km in 15 minutes. Find the distance
travelled by him at the same speed in a minute,

The thickness of a book is ¥4 c¢m. Books of the sime kind
are kept one over the other to a height of im. “Find the num-
ber of books. _

There is 382m cloth in a piece. Find the number of smal)
pieces thatcan be cut off-from that, if each-small piete is of
length 2}m ‘ ,

9% 1. of oil is filled in 5§ bottles of equal-capacity.

Find the capacity of one bottle.

2-11. Problems involving the four operations :

Study the examples carefully.

2 5 2 3
(e.g.) 1) 3x6+,§xz

2).

38 _ 6 _2xnn_ 3
5 7710 7 10 2x7s T 75
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3. A person ‘speﬁds 2 of his salary on house-hold expenses. He
' deposus $ of it in a bank He has Rs. 90 left with him. What
is his salary?

" Household expenses + savings
_3 .1 _ 145 _ 1
3Tz < 20"”“
* Balance left with him '
17 3
V=35 =7 P

¥ parts of the salary = Rs. 90
- His salary = Rs. 90 x %2 = Rs. 600

'y Jz parts of the population of a village are males. Out of
~them § are literates. The number of literate ales is 2,800.
Fmd the population-of the village.

Males = -5 parts.

Male literates = £ of the males.

[ %3

t 7 _ 1
Ts g Parts

f
&'w
b

b

uix

ol =

Y

o

Y= parts of the population = 2,800

Whole population = 2,800 x 12 = 6,400
e Exercise 2-11
Sin;plify the following:
1 §x 34 ¥
2. I xg—Fx 2

3, 33 % 2% 4+ 3% x 43 .
¢ 9% x 12-~6 x 12
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A man has Rs, 1000. He spends §of it on ho;seh.old

expenses. ; on miscellancous items. ¢ on travel expenses

and saves the remaining Find the amount he spends on
" each item How much does he save?

6. A person covers £ of the total distance by train, § by bus
and the rest on foot. The distance covered on foot is
9 km. Find the distance between the two places.

? A person reads § of a book on the first day. § on the
second day and ! on the third day. He has 28 pages
more to complete the book. How many pages has the
book?

8 Of the boys studying in a school % are in Standard V1
Out of them § have succeeded in the examination and
therr strength 1§ 60. Find the strength of the school. |

9. A person owns 7} hectare of land. He sells % ofit for

Rs. 6,250. 'Find the value of the entire land.
2-12 Decimal Fractional Numbers .

You know that 10 is the base used in ofF number
system. In a number the place value of digits increase in powers
of ten as we go from right to left.

For example, take the number 1,111. The digit { in the
right extreme stands for.one unit and the values of the other
digits on the left are respectively 1 ten, 1 hundred and i thousand.

Thus 11l = 1x1000+1x 100+ 1x104+1x1

If we go from left to right, note that- the value of each
digit is yth of the place on the left.

100 is 4 th of 1000
10 is % th of 100

1 is X—‘Gth;of 10
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Czir_x’t. we extend the place value further to the nght
after reaching the umit digit ? As a result of such thinking
Decima! Fractional Numbers came into use.

The Belgian Mathematician, Simon Stein, in. his-book

La Thiende has explained how to write decimal fractions and

how to solve problems using decimal fractions. He also

wrote in detail the advantages constructing units of weugh!

etc., - bascd own: the same principle. .

If a digit is introduced afier the units place it will

indicate % of the unit. Thus the place value can be exténded
as 1—5_—6, Tows and so en.

A point s mtroduced after .the umt place to indicate

that the value of the digits is less than-one. This point is called
the .decimal peint. :

(e.g.) 152.648 is read-as one hundred fifty two point
six, four, eight. It means 1 hundred, 5 tens, 2 ones, 6 tunths,
4 hundredths and 8 thousandths.

0.15 means fifteen hundredths. 0.105 means one hundred
five thousandths

' {e.g.) 102.508 is read as one hundred two poiat five, zero,
gig_ht.

A decimal number cau also be written in cxpanded
aotation.

fe.g.) 346.72=3x100+4X10+6x I +7 X {5 +2X 45
or

3x10’+4x104~6x1+7xﬁ,+2'x,—fn
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Observe the following number ray.

LIS s Yooy —T T
' [EE T - B A T Y ST S-SR T R C

R J

ne
Fig.2-18

In this every unit is divided into ten equal parts and
each part is. -1 of the unit.

Practical : Take a graph sheet of length 5cm and breadth 2cm,
Each square cm is divided into 100 small squares. As there are
10sq. cms there are 1,000 small squares or 1,000 sq. mm.. Learn:
to make a few decimal fractions on the graph paper.

-4 -102 25

-256 | 034

Fig. 2-19

Note that the following decimal fractions have ‘been
marked on the graph paper above:

1, 102; 25, 034 102;  -256
(Note that ‘1 = {35g)
2-13 (A) Changing decimal Fractions iato ordinary fractions :
(e.g.) 362 = 3 ones+6 tenths+ 2 hundredths
= 3x 146X {s+2% 13y

= 3+T“?$+T%ﬁ=%%%+'[“ﬁoﬁ +yis = ?’“3 .
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In the same way any decimal fraction can be changed into
an ordipary fraction,
(B) Changing ordinary fractions into decimal fractions:
{e.g.) 2 k= i8H+ A 11177+“1;er+ e
= 2+ )"u+)' ||+T‘ﬁuu
2+ 6+ 034007 = 2637

In the same way any ordinary fraction can be changed
into decimal fraction.

2-14 Learn:
(a) -42 and ‘042 differ in their values - Why?
2= 4 042= 132
Therefore *42 > 042
(b) 42 and ‘420 donot differ in their values - Why?
42 = yWh i t420 = A= R
Therefore 42 = 420

From the following figures we learn that. 5and ‘50 are
the same,

Fig. 2-20

Thus we understand that the Zero placed on the right of the
decimal fraction bears no value.
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"‘\1 N

o 6 _ 600 o0 527
© 6= 55 = joog' T fo0e
Since &% is greater, we find °6 > 527

. 6= 600 :
'827= 527
Therefore °6 is greater' i.e. ‘6> -527
(d) Im = 100cm and so lcm = ‘Olm
im = 10dm and so ldm = ‘lm
1km = 1000m and s@ I = ‘00lkm’ .
Similarly we may convert lower units into decimals of higher
anits. :
4m 3dm Scm = 4'35m.
1kg 2758, = 1.275kg
" “Learn, express, measure in the sime way.
S feg) = {5 =4
§ = s = 625
From the above examples wé learn that the denominators
are changed into powers of ten for converting into decimal form.

Exercise 2-12°

1. Write in numerals:
(a) Eighty hundred fifty six thousandths
(b) Eightysix and four tenths and five thousandths.
(c) One hundred ten and three thousand four hundred nine

thousandths.
©(d) Thwenty eight and three hundred seven thousandths,

2. Read the following: 7 ‘ “
(a) 83543 (b} 18607 (c) 300708 (d) 1054321



3

68
Write as decimal fractions:

(a) 5><10+4><l+7?<T‘U+6><T%5+2x”%U

(b) 8x100+5x 142X 5+7 X 1osv+9 X yotor
(c) 3x1004-4x10+5x% 15+6X1d%5+TX robos
(d) 2x104+9x1+4X5+3X 1dovt X 1odov

Write as decimal fractions :

(8) 6x10°+3x1044x I +2xX fy+axae + 5x 1

10¢ 10°
(b) 2x10+8x1+3><.136 + 5 x '1%*‘“ 6 x Tlﬁ-
(c) 4xl02.+7xl+6xi16‘+ L x o
(d) 8x10"+2x10+3><1+4><l_16“+ 6 x '116" 47 x ilo‘-

Insert = or > or < between the nfimbers in each pais,.
(a) 71, "710 (b) 62, 062 (c) °549, *7

(dy -009. ‘02 (e) 018, *18 (f) +9, ‘819

Write in the ascending order:

‘62; -062; -602; *6; -61

Write in the descending order:

-81; -801; -081; -0801; ‘8

Rewrite as decimal fractions:
(a) 275 (b) 3 () S¢S (d) 9due (C) lo-;’u'p

Rewrite as decimal fractions ¢
() 3 () 1 () # (d) 2 (&) 3
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10. Rewrite as ordinary fractions :
. (a) 6205 (b) 17048 (c) 30-054 (d) 12345

11.  Write the given measure as a decimal fraction of the measure
‘ in the brackets.
: (a) 7cm (metre) (b) 65g (kg) (c) 125ml. (litre)
(d) 108 m (km) (e) 40p. (Re) -
12. Express as directed. i
\ (a) Tm 1dm Scm (in metres) (b). lkg 75g (in kg)
{c) 11 200ml (in littes) (d) 3Rs. 8p (in Rs)
" (e) 3hm 4dam 7m (in km)

2-15. Addition and subtraction in decimal fractions :

Addition and subtraction of decimal fractions can be done
as in whole numbers, for the decimal fractions too have the place
values based on the idea of whole numbers.

Qbserve the following example.

Add: 4372 + 2:05+ 34621+ 7234+ 5:008.

3
Tens Ones tenths hundredths  thousandths ten i;vousand:hs
4 3 7 2 0
2 0 5 0 0
3 4 6 2 1
1 2 3 4 0
5 0 0 8 0
2 2 1 2 6 )

Ans - 22-126
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The same sum has been explained with decimal point:
4372
2:05
3:4621
7234
5008

22:1261 Ans: 221261

Note: (1) Keep the decimal points in a vertical order as shown
above.

{2) Zeros can be placed on the right of the decimal
fractions to equalise the number of decimal digits. (The
Zercs at the end of decimals do not alter the value
of the decimal fraction).

(e.g.) 43720
20500
34621
72340
5:0080

S —————

221261

E——— Tt
P

{e.g) Subtract 13:508 from 262 . -

tens—ones—tenths—hundredths—thousandths

2 6 2 0 0
1 3 5 0 8
i 2 6 9 2

{Note that the rules followed in the previous sum are applicable to
this one also)

26°200 -
13:508 °

12:692

'
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Note: By changing the decimal fractions into ordinary fr‘éct!oni

4.

6.

’

Find the valugof ¢ (a) 0.23—0.023 (b) 3.75—0.375

the above answers can be verified,

~ Exercise  2:13

Find the value of:

1. (a) 0-52+0-052 (b) 4.7+047 (c) 35+0-038 !

(dy 12+1-23

(a) 8:003+1:109 tb) 24.52+3.097
(¢) 16:1+7.098 (d) 102+2-079

(a) 6:72+7-01 +152.4+3-057+1-0208

(b) 9-08+416-54+76-901+100-2+ 3-657

(c) 218-054324-92+ 18.761 4 7-5009+ 10-056
(d) 39+107-514-24-326+1-0287+3-456

The lengths of four pieces of a rope are 2.5m, 5-08m; 3m and
4.125m. Find the total length.

The rain fall in a certain place in six days in the month of
october was as follows :

4.72cm; 0.84cm; 5-2cm; 4cm; 0.C8¢m and 6-25¢m,

Find the total amount of rain fall,

The population of a State according to the census is as follows;
Hindus 499.87 Lakh; Muslims-46.241 Lakh; Christians 25.764
Lakh; Jains 0.123 Lakh; others 0.002 Lakh. Find the total
population of the state,

Find the value of ¢ (a) 8:54-—3.38 (b) 9.63-2.56
(c) 16.02—7.54 (d) 92.1—16.94"

Find ghe vaule of :  (a) 16:5—7-34  (b) 20-1—13.62

(c) 54-12—~38-097 (d) 65.2—24.108
§

(c) 100-9.764  (d) 1.0.040
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10, . The value of goods produced in a factory in a month was
Rs. 82.56 Lakh. The production went down by Rs. 4.725

lakh the next month.. Find the value of goods produced in
lakhs in the second month.

L1, The area of wet lands in a village is 1647-25 hectare. If the area
of the dry-lands is less by 1012.5 hectare than the wet lands,
find the area of the dry lands. What is the total area? .

12, Out of 25 km of a highway distance 1.175 km is tapred.
What distance is yet to be tarred?

13. Simplify: ™
(a) 7-32446.02—18-6192+ 5.6
(b) 24.5+126-32—80.764—20.089
(c) 158-4—16.7—28.34 - 15.987
© (d)  1000—114-02+ 36.98+ 796-542

14, In ashop 2565 kg. of coffee seeds were sold on the first day,
! The sale on the second day was 12.75kg. more than that on the
first day and the sale on the third day was 24.8kg Ress than
that on the second day. Find the total quantity of coffve

=/ seeds sold on the whole.

15. A man gave -25 of his property to Bis wife, 125 to his
daughter, ‘01 to charity and the remaining part to his son,
What part did his son get?

£-16. 1. Multiplication of a decimal fraction by 10, 100 and 1,000
Example: Find the value of : 16-34x 10
1654 = 104+ 6+ %+ 135
16-54X10=10X10+6X10+ {%X104- 135X 10

=100+60+ 5+ 1%
= 165.4
- The above sum ¢an also be done as follows :
16:54 x 10 = Yii'g x 10 = 1824 = 165.4

, Thus we learn that thé decimal point is shifted to the right
by one place if the decimal fraction is to be multiplied by 10,
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~ Inthe same way to multiply a decimal fraction by 100 and
by 1,000, the decimal points are shlfted 2 places and 3places to the
tight respectively.

. s 2345 2345
Example: 2-345X100= 1000 X 100~ T = 245

67214 L 67214 g,
6'7214X1000= 222 To000 1000 = 2222 67214

To multiply & decimal point by any power of ten, move the decimal
point as many places to the right as there are zeros in the

multiplier. N ‘
2-16.2 Division of decimal fractions by 10,100 and 1,000.
. Example: Divide 62:38 by 10 S

h)

You know that 6:238X10=6238
From this we learn that 62'38+10= 6238

The sum can also be done as follows :

/
i

623 68 1 _ 6238 _ ggyg

= =

70 100 10 1000

To divide a decimal fraction by ten, move the decimal point

one place to the left.

. In the same manner, we may find that, when we divide a
decimal fraction by 100 and 1,000, the decimal point will be shifted
2 places and 3 places respectively to the left.

M *ye =9 §_5-—2-§ = ._l. — 3525 .
Example: 352'5--100 0 0 = 1000 < 3-525

47282 1 47282 _ 4.75282 .

47282 1000 = 0 000 = 10000
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In general to divide a decimal or a whole aumber by 10 or &
power of ten, we move the decimal point as many places to the left
as there are zeros in the division.

Thus
0:32--100 = -0032
and v
42:64=-1000= 04264

. Exercise 2-14

1. Find the products and fill in the blanks :

g Decimal fraction { . x10 | x 100 x 1000
(2) 562
(b 7041
© 27:0284
@ 58627
© 450.6431

2. Fill in the blanks :

(aJ 6548x10=..." (b) 102:05x100= ...
(c) +042x1000=... (d) -002x100=.. '

‘(e) -1004x 1000=... (f) *047x10=... /

3. Find the least powers of ten which, when multiplied will change
the following into whole numbers. )
(a) 25 (b} 002 (c) 102 (d) 465 (e) 18.721
() 0°0008 o :
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4  What is the length of the fron-rod that bas been cut off into
100 pieces of length 3048 cm each? ‘

$. Find the cost of 100 kg of onion at the rate of 0.65 Re. a kg.
6. Fill in the blanks :

Decimal fraction

+ 100

(a)
(b)
(¢)
«d)
(e

432.7
7986.52
201.35
62.05
0.7

7. Fill in the blanks :

(a)

16:25+.., =1-625

(b) 274.1 +..=2.74]

{c)
(d)
(e}

3 o+ ...=.003
21 #.=021
16 —+..=:016

8. Fill in the blanks:

(a)
(b}

(c) 4176-41-+-1000=...

T4d)
(e)
. (f)

724-5 +10=...
008.21 =100 = ...

27.69--100=...
32‘54 L 100-'-“..-
6‘2 - 1000‘—7-1‘-

9. A cricketer made 764 runs in 10 innings. What is the average
wumber of runs scored by him? :
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10. 100. note-books of equal thickness are kept one over the other.,
The total height is 1°25m. What is the thickness of each note-
book. (Give your answer in cm.)

2-17. Multiplication of decimal fractions by whole numbers and
by decimal fractions :

Example It Find the product of 5-26)(12

6 hundredths multiplied by 12 gives 72 hundredths.
72 hundredths = 7 tenths + 2 hundredths.
2 is written in hundredths place.

5.26x 12
6312

2 tenths multiplied by 12 gives 24 tenths and added with
7 tenths gives 31 tenths.

31 tenths=3+1 tenth.
I is written in tenths place,

r-eee-Semultiplied-by 12 and added with .3 gives 63.
So the product is 63-12

The same sum can be done as:

5.26x12=326 15 - 6312

100 oo = 6312

Example 2: Find the value of : 9-72x 4.8

972 | 48 _ 46656 _ ¢
T50 X 70 " Tooo - 16656

3 2 6
Example 3: -3x-02= 0 % oo = 566 " 006
From the above, we learn that the multiplication of decimal
fraction is similar to the multiplicatfon of whole numbers. When
two decimal fractions are multiplied, the number of decimal places
in the product is eguak g0 the tota! number of decimal places io
the two mﬁihphers. SR : .
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Exercise 2-1§
. "'T_JV\Find the value of : o
(a) 7-4x8 {b) 26-93x {2 (c) 45.68x20
(d) 16:385x 11 (e) 1.23x2.76 (f) ~2.35x48 -
2, Find the value of 7245 x 24 and answer the followiﬁg: ; |
(a} 7-245x 2.4 (b} 7-245x2'4 (c) 7-245x-24
(d} 724'5x.024 <(e) 7245% 24
3. Find the value of 5278% 132 and answer the folfov)ing :l
(a) 5:278x132 (b) 52:18x13:2 (c) 3527.8x1}3.2
(d) 52.78x.132 (e) 5-278x.0132
4. Find the value of :
(a) 28.72x3{-4 (b} 1002:8x13.] (¢) 12%x0-4x8.3
TR (d) 0.064%0.008 (€) 1.6%2.4x 3.2 o
5. Fmnd the value oft
. (a) 102x2-1x 34
tb) 0-7x0:2x0:
fe) 305247« 8.3

(d) 16:2471 x9-5
(e} T7.2348x 112

6. The weight of a box is 4:25 kg. What is the weight of 18 such
boxes?

7. The thickness of a book is 2-54cm, What will be the height of
a pile of 25 such books?

8. A basket contains 12:25 kg of .poiatoes. Find its cost at
"Rs.1°20 a kg. ‘

2-18  Approximation of decimal fractions :

;... Have youseen the instrument used by your physical edu-
-cation teacher to measure your height, In the absence of soch an

6
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instrument the teacher marks the measurement on the wall and asks
you to stand by the wall. A boy places a ruler in level with your
head and finds your height. Say your height i1s in between 1m
16cm and Im 17cm. If it is nearer to Im 16 cm your height is taken
as Im 16cm and if it is nearer to Im 17cm your height is taken as

Im 17cm. In both the cases it is only an approximate measurement
correct to a cm. ‘

Let us take another example. Look at the number ray
given below

~ T v v Ls v -
Q@ *+ 2 3 4 » 6 7 B 9 0 1 23 14
Fig 2-2

The given point is between 10 and 11. But as it is nearer
to 11 its approximate value correct to a whole number is 11

When we buy things or prepare a price list, if the fraction of
paise is less than a half we leave it and when it is equal to or more
than a half, we take it as one paise.

Approximation helps us

(i) In estimation of computations.
(i) In giving approximate measurements.

(iii) To know the number of digits in the answer.

Observe the given number ray :

A 8
r ! T P71 Tenl lga ) LA -
] 0 20 30 40 50 60 0 80 90 W0
Fig. 2-22

L4

A represents 48 which lies between 40 and 50. The distance
between A and 40 is 8 and the distance between A'and SO is 2.
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Hence the number 50 which is nearer to A is the approximate
valie of A correct to tens. Likewise B stands nearer to 60 and
its approximate value is 60 correct to tens.

Thus we understand that the numbers from 6-to 14 lie
nearer to 10 the numbers from 16 to 24 lie nearer to 20, the
numbers from 26 to 34 lie nearer to 30.

5 is equidistant from 0 and 10.  But its approximate value
is taken as 10.

Similarly 15 is taken as 20,25 as 30 and so on.

Now let us learn how approximation helps us in decimal
fractions.

—r———>
e+ 2 % & a"& 7 b 9 ’\ o1z by ne 18 16 T 4R 8 o

Fig. 2-23
In the given number ray note that the decimal fractions bet-
ween -5 and 1.5 lie nearer to 1 and that their approximate value
is 1. So also the decimal fractions between 1.5 and 2.5 lie
nearer to 2 and their approximate value correct to a whole
number is 2. 0.5 is equidistant from 0 and 1. But it js taken
as 1. Similarly 1.5 is taken as 2 and so on.

From these we learn :
To write a whole number or a decimal fraction correct to a
given place; ’

(a) if it is less than 5, ignore it along with the numbers 1o
the right of it.

(by) if it is greater than 5.or equal 1o 3, increase the digit
by one at the required piace.
(e.g.) 7-38=7-4 (correct to the first decimal place)
5.432 = 5.43 (correct te the second decimal place)
84 = 8tens (correct to a ien)

4'9=135 (correct to a unit)
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EXERCISE 2-16

1. Round to the nearest tenth. _
(a) 4502 (b) 12714 (c) 23.675
(d) 35962 (e) 19-835

2. Round to the hundredth the following numbers :
{a) 14728 (b) 15393 (c) 8.6555
(d) 1.4009 (e) 2.5014

‘3. (a) Rs 4.738 - {correct to paise‘)jA
(b) 8.543 m - (correqt t0 a ¢m)
(c)' 6-5894 | — (correct 10 a ml)
(d) 54082 kg — (correctto a gram)

'2.19 Division of decimal fractions:
‘Example :

Divide 18:62 by 7
711862
2:66

18 divided by 7 gives a quotient of 2 and a remainder of 4.
Since 4 = 43 convert 4 into 40 tenths and add 6 tenths,

46 tenths divided by 7 gives 6 tenths as quotient 4 tenths as
remainder. 4 tenths are converted into 40 hundredths and added
with 2 hundredths. Now 42 hundredths divided by 7 gives 6
hundredths as quotient,

o 2.66 is the quotient.
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Exanpie 2:
Divide 45by &

8 | 4.5000
0.5625

The division has been performed as in the previous example.
Note that the required number of zeros are placed to the right of
the last decimal digit.

Decimal fractions can bé converted into ordinary f{ractions
and division can be carried out as follows :

—

862 _ , . 1862 _ 266 _
== %X18~62 ¥ X 100 = -ﬁ)—a 2.66

45 _ 3 % 45000

4.5 _ _

5 T E XA =EX 5= 8 % 1000
5625

S0 = 5625

To divide a decimal fraction by 8 whole number, proceed as with
whole niumbezs, but-place the decimal peint in the quotient directly
above the decimal poiat in the dividend.

(e.g.) Divide 7.2 by 4
 92:4=(72x10)+(-4% 10)=T2+4=18

Converting them into ordinary fractions:

72 __ 12x10 | 12 _ g

—— -

94 04axi0 3
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(eg.)
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Divide 8-4 by 03

8.4 8.4% 100 840
0% T 0ixios — 3 = 80

Divide 5-6 by 014

9.5  56x1000 5600
014 = Oidxioo0 = 14 = 400

From the above examples we ledrn :

(i) To divide a decimal fraction by anothet decimal fraction
find out the ieast power of ten which makes the divisor

a whole number.

(ii) Multiply both the dividend and the divisor by that

power of ten.

(iiiy Then the division of a decimal fraction by another

becomes a division by a whole number.

25
(e.g.) 5= = -8333. ... Incase of such non-terminating

decimal fractions give the quotient correct to the required pumber

of places.

Hence 2.5+3 =83 (correct to the second decimal place)

(e.g.) Divide 51.3 by 90

51.3<90=(513+10)+9=5.13+9=0.57
When a decimal fraction is to be divided by a multiple of ten

the divisor is first divided by the power of ten and then the quotient
is divided by the whole aumber. '

Exercise 2-17

Find the value of 3

(a) 65147 (B) 019212
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(©) 663066 (d) 149634

(e) 90-1845%9 (f) 15.355=5

(a) 2.1+4 (b) 353+8 (c) 15.435+7
(d) 1.9845+9 (e) 24.5+16 (f) 2.538+5
(a) 189+3 (b) 16-1+.04

(¢) 425005 (d) 57-6+.144

(e) 14.88+1-2 (f) 16-8+3.5

Give the answer correct to the hundredth place :
(a) 16+3 (b) 247 (c) 61+1

(d) 095+1-3 (ej 1000+9 (f) 150+1-1

Find the value of :

(a) 21-12=40 (b) 907-2+600

(c) 504.18+90 (d) 1.96+.007

(¢} 172.45- 13 (correct to the hundredth place)

The product of two decimal numbers is 20-616. If one of

~ them is 2.4 find the other.

1f the wheel of a motor car covers a distance of 33.75m in 18
revolutions find the distance covered by the wheel in one
revolution.

7 shirts cost Rs. 282.45. Find the cost of a shirt.

The height of 30 planks of equal thickness piled one upon
another is 38-1 cm. Find the thickness of a plank.

The total weight of 25 copies of a book is 32-525 kg. What
is the weight of each copy?

ANSWERS
Exercise 2-1
(V) o (vi) i)

(vii} 4. Ce e e -
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2. Any natural number can be considered as a fractional number
with denominator 1,
3. (a) 5t (b) 12 (¢) 12 d)
4. (a) § (b) & (c) § (d) i o
5. Yes; zero can be considered as a fractional number with & as
denominator. '
Exercise 2-2 » ‘
1. (i) Proper (ii) Improper (iii) Proper (;'v) lmpropcx
(v) Mixed (vi) Mixed (vii}j Proper (viii} Improp_er
3. (a), (b), (d) are in the simplest form
(c}) & (e) ¥ () 3
4. (a) L (b) ¥ (o) 3} (d) &
6. (a) 7% (b)) A% () Fdh (d) Abh () & -
(f) &% (@) &% (h) %
7. (@) Lp. (b) &p. (c) 3p.
8 (@ 4+ () & (2 % (d) 3
9. (a) 5, 3%
10. 4%, 38 ‘
1L (a) 43 b) 2% (c) S (@) 7% (o) Siy
12 (a) § (b)) 2 (c) 43 ) 22 (o 3
Exercise 2.3 -
Lo(a) & (b)) & () # (& ¢ (&) 4 0 + (@ +
(h) % () 1
2. (a)

(b) £ (c) & (d) —3— {e) T%'(f) 1y (8} *t
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C(a) 4+3=% (b) $+8-

o
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(a} 8 roses for 30p. (b) 9 fruits for 75p.

; {c¢) 1ldolls for Rs. 24

{a) (b}

(a) greatest § lcésit 4.
(b) 'greatest §; least 4.

T R A L
5 4 P 4
Acid with ¢ parts water.
32 out of 50.

Exercise 2-4

L

fa) ++i+d=% (b)) N+ 3+ d=

(@) 2 (b) 2 (c) 2% (4 112

() (b)) Iy () M (&) 1 fe) I

(a) & (b)) 3 () 1 (b 1%
(a) 3% (b) 5% (c) 8 (&) 6%
() 104 () 78 (c) 1% (d) 9%
9 #

Exercise 2-5

{a) i-31=1 (b) ¥-i=1-1

(2) % (b) & (c)
a) 4 (b) % (©) &
(a) Iz (b} 3& (c) 32
3

9%

(f;

—~

B
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7. Sim A (
8. (@ H (b) 2% () 34 (d) 3%
Exercise 2-6
Lo(a) 3 (b) 7 (o) 4% (d) L (o) 445 (f) 483
2.4% (3) 2m (4) & (5) & (6) 9% (7) +
Exercise 2-7 '
1. (a) 2%.(b) 2% (c) 63 (d) 37
2. (a) 7 (byd (c) 84 (d)y 164 3.°(a) 9% (b) ‘16§
C(e) 12 (d) 104 4. (a) 2431 (b) 21 (c) 842
(d) 743 5. (a) 5 (b) 7 (o) 11 (d) 31
6. Rs.9% 7. 132pages 8. For transports Rs. 50; For foed
Rs. 200. 9. 262 kg. 10. 147
Exercise 2-8
I, (a) 2 (b) 3% (c¢) 4% (d) 4% 2. (a) + (b) 3
(c) + (&) ¢ 3. (@) 12 (b) § (c) 22 @) 2
4. (a) 7§ (b) 154 (c) 19 (d) 21%

(@ & M) &% () 1 (d)$
6. Rs.3 7. Rs. 183 8, 2243 9. 433

Exercise 2-9

() §:.(2) § (3) 1 4 % (5) 4 () %%

() 1 (8) ( & () & (&) % (d) § (e} 2 (f) 3
(e} & (h) ¥ (D 3 () 12

{(9) (a) % (b) } (c) ¥ (d) %
‘ Exercise 216

. (a) # (b) W (c) & (d) & 2. (a) 15 (b 14
() 3 (d) if



3.
4.
5.
9.

I.

7
@)% (v § () 2 (d) W
(@ F O F (©) & (d) #
+ 6. l6pieces. 7 % km 8. 40 books
17 pieces. 10. 13 |
Exercise 2-11 -
13 (2) # (3) 214 (4) 532 (5) House expenses

Rs 400; Miscellaneous Rs. 250; Travel expense Rs. 100;
Savings Rs. 250, (6) 40km. (7) 160 pages. (8) 540 students
(9) Rs 36,250

&

° ® =

1.
12,

Exercise 2-12
(a) 0856 (b) 86-405 (c) 1103309 (d) 28-0307

\a) Eight + 5 tenths + 4 hundredths + 3 thousandths.

(b) Eighteen + 6 tenths + 7 thousandths.
{c) Thirty + 7 hundredths + 8 thousandths,

(d) One hundred five + 4 tenths + 3 hundredths + =~ "
2 thousandths + 1 ten thousandth.

(a) 54.762 (b) 8052079 (c) 340-0567 (d) 29-4035
() 634.245 (b) 283506 (c) 407.601 (d) 823-467

(a) 7t=.710 (b) -62>.062 (¢) -549<.7 (d) -009<702
(e) -018<-18 (f) -9>-819

062 <6 < 602 < -6] < -62

-81>-801 >-8>.081 >-0801

{a) 27 (b) 3-14 (c) 5-108 (d) 9003 (e) 10-17
@) 5 (by 25 (¢c) 4 (d) 75 (e} 375

(a) 684 (b) 1715 (¢) 3025 (d) 128%

{a) 0Im (b) -065km _(c) 1251 (d) -108km (e} -4Re

(3 7-15m (b) 1.075kg ) 121 (d) Rs 3-08
{fe) 347 km - :



H W N
. . .

SIS

1.
13.
14,

.

Exercise  2-13
(a) 572 (b) $17 (c) 35035 (d) 1323
(a) 9112 (b) 27-617 (c) 23198 (d) 104.079.

(a) 170-207§ (b) 206-378 (c) 579-2879 (e) 175.3207

14.708m 5. 21.09cm 6. 572 lakh

(@ ‘S-}}tfs‘ (b) 707 (c) 848 (d) js-w

@ 916 (t;'; 6-48 (c) 16023 (d) 41.092
(a) 207 (b) 3375 (c) 90-236 (d) -9592
Rs. 77-835 lukh

634.75 hectare; 2282 hectare 12. 1-328 kp.

(a) 8:3248 (b) 49:967 (c) 97373 (d) 126418
770.2kg 15, -61S. o

Exercise 2-14
(a) 562, 562, 5620
(b) 70-41, 704-1, 7041
() 270-284, 2702.84, 27028:4.
(d) 58627, 58627, 586270
(e) 4506-431, 45064°31, 4506431

(2) 654-8 (b) 10205 () 42 (d) ‘2 (e) 1004 (f) -47
(a) 10 (b) 10° (c; 10° (d) 10° (e) 10¢ (f) ‘10*

3048 cm 5, Rs. 65

(a) 4320, 4321, 4327

(b) 798652, 798652, 7.98652
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(c) 20-135. 2.0135, 20135
(d) 6-205, -6205, -06203 -
(e) -07, 007, -0007

‘) 10 (b) 100 (c) 100 (d) 100 (e) 1000,

(a) 72-45 (b) 9-082i (c) 4-17641
(d) 2769 (e) -3254 (f) -UD62

76-4 10. £-25cm

Exercise 2-18
(a) 592 (b) 32316 (c) 9136
(d) 179-795 (e) 339-48 () 1128
193880 (a) 17-388 (b) 17388 -
(c) 17-388 (d) 17-388 (e) 17:388
696696 (a) 696-696 (b) 696:696
(c) 696-696 (d) 696696 (e) -0696696
(a) 901-808 (b) 1313668 (c) 3-984
(d) -000512 (e} 12288 '

©(a) 72828 (b) <014 (c) 25335501

(d) 154:34745 (e) 81-02976
76:5kg 7. 63'5cm 8. Rs. 1470

Exercise 2-16
ta) 45 (b) 127 (c) 237 (d) 360 (e) 198
(a) 1473 (b) 1539 (cj 66 (d) 140 (e) 250

Rs. 474 (b) 8m Sdem () 61 589mi (d) Ske 408g.
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Exercise 2-17,

(a) 093 (b) 0016 (c) U051 (d) 3.742
(e). 100205 (f) 3071 '

(2) 0.525 (b) 4.4125 (c) 2.205
(d) 02205 (e) 1.53125 (f) 0.5076

(a) 63 (by 4025 (c) 85 (d) 400
(e) 124 (f) 48

(a) 533 (b) 343 (c) 06 d) &7
(e) 11111 (f) 136:36

(a) 0.528 (b) 1-512 (c) 5-602 (d) 280 (e)
859 7. 1-875m 8 Rs.40-35

1.27cm 10, 1-301 kg

1327



3. Elementary Number Theory

3.1 ©Odd asd Even Numbers

3-1. 1. Divisors and Multiples :

"’Consider 20=4x 5. 4 divides 20 without leaving any
remainder. Here 4 is called the divisor of 20." 20 is
caled the. multiple of 4. You have learnt these in your
previous classes.

Exercise 3-1

1. Write the divisors of each of the following :

(@ 20 (0) 35 (c) 13 (d) 23

2. Write some of the multiplés of each of the following,

fa} 2 (by 3 (c) 10

3-1. 2 Evea numbers and odd numbers :

Numbers having 2 as one of its divisors are called even
numbers.

{e.g.) 2 isthe divisor of 14. Therefore 14 is an even number.
Whole numbers which Jeave 1 as remainder when divided by

2 are called odd numbers. Thus, when 15 is dwxded by 2, it leaves
1 as remainder. Hence, 15 is an odd number.
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3-1. 3 Some properties of even numbers

1(2) 3 (@) 5/(6) 7|®)] 9]0
1112) 13 (4) 15 (16) 17](18) 19 | 29)
2122) 23 24) 25 (@6)| 27/@28) 2930)
31/32) 33|34) 35 36)| 37|38 39|40
41/@2) 43 (24) 45 36)| 47|a8) 49 50)
151/62) 53 (54) 55 |66) 57 68) 59 (60
61/(62) 63 @4) 65 66)| 67 (68 69 70)
71(72) 73 (70 7578) 77 (78] 79 |80
81@83@)85@37@89@
5102) 93 04) 95 |96) 97 (98 99100

Fig 3-1

In the abgye figure the aumbers which are circled are all
even numbers, -

You can discover the following properties from these.

‘a) The unit digit of sz even number wili be any cne of
2,4,6,8,0. This heips us to find whether a given number is even
or odd. ‘

. On the other hand if the unit digit of 2 number is snyone of
1, 3,5 £.7,% then it s odd number.” : ;
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(b) 10,20,30.........100.........are all even numbers.
(i.e.) 10 and miltiples of 10 are even numbers.

14 and 16 are two consecutive e¢ven numbers. The
difference between them is 2. Hence the difference hetween any two
consecutive even nambers is always 2.

Note: To find the successor of a given even number we have to
add 2 to that number. To find the predecessor of a given
even number, we have to subtract 2 from that number.

(d) 17 and 19 are two copsecutive odd numbers, The diff-
erence between them is also 2. Hence the diffzrence betweza any
two ¢omsecuiive edd pumbers is always 2.

Note: To find the swccessor of a given odd number, we have 1o
add 2 toit.™ To find the predecessor of a given odd numbes
we have to subtract 2 from that number.

(e) 8 and 20 are two even numbers. Their difference.is 12.
This is also even. The difference between any {wo even nambers
is also an evea mumber. Verify this considering some more even
numbers.

(f) 7and 21 are twe odd numbers. The difference between
any two odd numbess is an even nwmber. Verify this considering
some more odd numbers.

(8)

2{4l6l8|i0 x|2]alela]w0
214 o |12 2 8|12]16]20
{416 011214 4 |8]16|24]32140

gliwofi2]4|i6 6 |12 |24|36{48| 60

104214 |16 | 18 | 8 (16]32|48| 64| 80
0]12] 141161820 10 |20{40]60|80/100

A B
Fig - 3-2
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From table A, we discover “that the sum of any two even
oumbers is an even aumber.

From' table B, we discover that the product of any two even
numbers is slso an even number.

From Table C. we discover that the sum of any two odd
numbers is an eved number. '

From Table D, we discover that the product of any two odd
sumbers is also an odd number,

+ 1t 3 9 X113 7

Fl214 8110 ti1 3 7

3/4(6]8|0]2. 5(3|9]5{21(27

58| 8{10|12{14 5| 5| 15|25] 38145

7| 8l0)12]14 |16 71 7|21]35]29]63

9| 10[12{14716 |18, 9| 9|27|45/63|8!
[ D

Fig-3.3
Exercise 3-2

1. Pick out the even numbers and the odd numbers separately
from the following numbers :

(a) 35,748 (b) 73,831 (c) 7,014

(d) 63,875 (e) 4681 (f) 5,370
2. Is zero an odd number of an even number? State the reason
3. Which whole number has only one divisor?

4, Which wholé puraber has all other whole numbers as its
divisor? :
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6. Is the predecessor ofan even number, an even oumber?

7-

Is the predecessor of an odd number, an odd number? MNust.

rate with exampie.

95

Iliustrate with example.

Which of the following sums are even and which are odd?

Find out without adding ali the digits.

(i) 573847264

(i) 8795+ 3480
(ii) 436245367 (iv) 1357+ 2465

Find whether the following are odd or even.
(a) odd number + odd number - odd number
(b)

(c)
(d)
(e)
()

(2)

(h)

odd number + odd number + even number

odd number -+ even number + odd number

even number + odd number + odd number

odd number + even number + even number

even number -+ even pumber + odd number

even number + odd number + even number

evep number + even, number + even number

Find whether the following are even or odd:

(a)
(b)
(c)
(d)
(e)
(6
(8)
(h)

odd number x odd number x odd number

odd number x
odd number x
even number X
odd number x
even number x
cven number x

even pumber X

odd number
evenr number
odd number
even number
even nu.mber
odd number

even number

X

X
X
X
X
X
X

even number
odd number
odd number
even number
odd number
even number

even number
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3-2. 1| Facters and divisors:

You know that the divisors of 20. are 1,2, 4, 5, 10 and-20
Here excepting 1 and 20 the rest arc called the factors of 20. You
know that 1 1s the divisor of any pumber. So also any number
excepting 0, is the divisor of itself. If a number has divisors
other than 1 and the number itself those divisors are ¢alled the
factors of that number.

From this we discover that all the factors of a number are
a_lso the divisors of it. But all the divisors of a number are not
the factqrs of it.

Nete: The number of divisors of a numbet is finite,

3-2. 2 Prime numbers and composite pumbers:

24 pebbles can be arranged in a rectangular array as shown
in the figures.

O0O0O00O0

OO0 O0O0O0 O000 0000
O0000O0 OO0 00000 O0
O0000O0 OQ0O0O00O00O0
4 xéE. 3 %8
Fig. 3-4

Hente 24 can be written as 4x6 or 3x 8. We can arrange
7 pebbles as shown in the following figure.

OO0OO0CO0O0OOOO
Y X 7 .
. Fig. 3-§ .

Hence, 7 can be expressed as 1x7. 7 pebbles cannot be

arranged in a rectangular array into more than one row.
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Practical :

I,
2

kS
4.

9.

10.

Arrange 12 pebgles in a rectangular away.

Express 12 as the product of t‘Wo diﬁ’erént numbers
Arrange 20 pebbles in a fectangular array,

Express 20 as the product of two different numbers
Arrange 21 pebbles in a rectangular array.

Express 21 as the product of two different nunybers.

Try to arrange 5 pebbles in a rectangular array.

Can 5 be expressed as the product of two other numbers.
Try to arrange 11 pebbles in a rectangular array. |

Can 11 be expressed as the produet of two other numbers.
Natural numbers having only two divisors are called prime

sumbers.

Natural numbers having more thaa two divisors are called

composite numbers,

(e.g.) 1.- The divisors of 13 are 1 and 13.

The divisors of 17 are 1 and 17.

Therefore 13 and 17 are prime numbers.

2. The divisors of 15 are 1, 3, 5 and 15.
The divisors of 21 are 1, 3, 7 and 21.
The divisorsof 24 are 1, 2, 3, 4, 6, 8, 12and 24,
Therefore 15, 21 and 24 are composite numbers.

The number 1 has only one divisor. So, it is neither com.

posite nor prime.
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3<2. 3 Method of fieding the prime sumbers:

Eratosthenes (276194 B.C.) a Greek Mathematician sug-
gésted a sumple method for finding the prime numbers less than
181  itis:'known as ‘the sieve of Eratosthenes’

Let us learn the'method _of finding out the prime numbers
from 1-to 100.

T Tel3]4]5]6]7]|8]9](10
11[12[13|14|15[16[17]18{19|20
21/22| 23|24 | 25/26|27|28(29|30
31139133 134]35|36|37|38|39|40
41]42|43 44| 45| 46|47 |48(49|50|
51159153 [54|55|56|57|58|59|60
6116263 64|65|66/67]68]69|70
71|72 (73 ]74( 75|76 |77 |78 | 79|80
81|82|83 84185 86|87 |88/89|90
01]92|92 |94 95 {96|97|98 (99|10

Fig. 3-6
" Jn the above table 1, is not a prime number; ¢ross it.
The next number is 2. 2 is prime; round it.
Cross all the multiples of 2, leaving the number 2.

The next number afier 2 is 3. 3 is prime; round it. Cross
out all the multiples of 3, leaving 3.
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The next number is 4. It has already been crossed out as it
is a multiple of 2. . Since all multiples of 4 are multiples of 2, we
find all the multiples of 4 have also been crossed out.

 The next number is 5. It is a prime; round jt. Leaving 5,
cross out all the multiples of 5. Some of them like 10,15,20
might have been crossed out already. :

The next number is 6. This is a multiple of 2 and 3. So,
it has already been crossed out. Further all the multiples of 6
have also been crossed out.

F The next number is 7. Itis prime; round it. leaving 7,
cross out all the multiples of 7. .

. [y
5

8,9,10 have already been crossed out. ( why?) If we
proceed in the same manner the numbess found in the following
tables will be without cross. All the other numbers will remain
crossed.

el s 7| —
113 |17 19| _
o Te3l 99| —
34| [ || 1137 | _|—
41 (43| | | _Ja7| | |
s 1|1 _Is9|_
o1l | | 1| _ler| _1_|_
71| [ ||| |79 _
e Te3 |l 89]_
e
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If we look at these numbers carefullﬂf we can discover the
following :
(1) FExcept 2, all the even numbers are nof primes.
(2) Except 5, no other prime number ends in 5.

(3) The pairs (3, 5), (5, 7). (11, 13),. . . .have a difference
of 2. A pair of prim¢ numbers with a difference of 2
are all called ‘Twin Primes’

3-2. 4 Co-primes:

Two natural numbers are called co-primes, if they haveno
common factor other than 1.

Example:

The common divisor of 9 and 25is 1.
& They are co-primes.
(7,17), (7, 15), (16, 21) are other examples for co-primes.

3.2. 5 Prime Factorization:

36 can be writtenas 3x12. Here 3is prime and 12 is
composite.

12 can be written as 3x4. Here 3is prime and 4 is
composite.

4 can be expressed as 2x 2. Here 2 is prime.
Hence 36=3x3x2x2 = 3*x2?

The process of expiessing a given whole number as the pro-
duct of two or more prime humbers is called prime factorization.
Exercise 3-3

1. Give a counter example to show that each of the following
statements is false.
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(a) -odd numbers are always primes.
(b) Al the primes are~ekid numbers.
(c) The sum of any two primes is a composite number.
Give an example for the following statements :
(a) The sum of two composite numbers may be a prime.

(b) The difference between two composite numbers may be
a prime.

Express the following as product of prime factors.
(a) 144 (b) 208 (c) 72 (d) 135

Give three examples for prime twins :

Verify whether the following pairs are co-primes.
(a) 12,17 (b) 8,27 (¢) 28,42 (d) 19,23
(e} 27,36 () 35,57.

Write all the primes between 20 and 30.

Writc any two composite numbers which enq in7.

Express the following as the sum of two prime numbers.
(a) 18 (b) 26 (c) 32

A number and its successor are primes. What are they?

3-3. Greatest common Divisor and least common multiple :

3-3. 1. Commeon divisors, Greatest common divisor.

The divisors of 12 are 1,2,3,4,6 and 12.

The divisors of 18 are 1,2,3,6,9 and 18.

1,2,3 and 6 are divisors of both 12 and I8. They are,
" called common divisors.
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6 is the greatest of the four common divisors.
. The g.c.d. of 12 and 18 is 6.
We can also find the g.c.d. in the following method.

12=2%x2x3 2}12 2 18
2 3

6 9
18=2x3x3 ~ =7~ 3

The g.c.d. of 12 and 18 is 2x 3=6

2. Common multiple and least common multiple :

®4] 7 [8]|®) 10

"

5
13 | 14 @E@l 17 19 120

23 | 29

31

41

43| 48 49

@ISR =Y ™

(57 |52] 53

59

@ &[5]®)

61

6269|6465 |©€9)| 67 ||68]€9)| 70

71

®,

73 |74 |@)|[76] 77 {78)| 79

@9
®1)|82|83 |[84)| 85 | 86 |87)![88] 89

91

©
s

8@

©3)| 94|95 {06)| 97 | 98 |@9)

Lo

“Fig 3.8
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In the above figure the muitiples of 3 are rounded. The
multiples of 4 are shown within the square frame. From this, you
can discover that the common multiples of 3 and 4 are 12,24,36, ...
eeees sesees The least among them is 12 and is called the least
common multiple (l.c.m.)

We can find the lLc.m. of 2 numbers using the following
method.

(a) When two numbers are co-primes :

3 and 4 are co-primes. We have found that the l.c.m. of
these 2 numbers is 12. Hence, if any two numbers are co-primes,
their product is the L.c.m. '

(b) When the two numbers are not co-prifnes:
6 and 8 are not co-primes, for 2 is a common factor
The multiples of 6 are 6,12,18,24,30,36,42,48. . . .
The multjples of 8 are 8,16,24,32,40,48. . . .
The common multiples of 6 and 8 are 24,48. . . .

~ their Lc.m. is 24.

Note: The multiples.of a number are infinite.
The l.c.m. can also be found by the following method :

6 =2x3
8 =2x2x2

The Le.m. is 2X 3 X 2x 2=24

So, if two numbers are not co-primes, find the factors of
each of them. Find the common factors and mark them. The
Lc.m. is the product of the common factors and the other factors.

Let us find the relation between the g.c.d. and the Lc.m.
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You know the g.c.d. of 6 and 8 is 2. The l.c.m. of 6 and 8
is 24.

The product of the two numbers=6x 8 = 48.
The product of the g.c.d. and the l.c.m =2x24=48.

From this example. we find that the product of the . c. m.

and the g.c.d. of two given numbers is equal to the product of
the given numbers. Therefore, l.c.m. = Product of the numbers

5.

g.c.d

Exercise 34
Find the g.c.d. of the following:

(a) 24,30, (b) 25,45 (c) 12,48 (d) 48,32
(e) 9,25 (f) 18,54 (g) 2x2x3, 2x2x§
(hy 3x5x7,3xTx11 (i) 2x2x3X3x3,2X2x2%x3x3

Find the l.c.m. of the following :

(a) 12,16 (b) 1824 (cy 3045 (d) 20,100

(e} 2535 (f) 9,25 (g) 14,15
(h) 2x3x3,2x5x7 (i) 2x2X3x32x3x5

The g.c.d. of two_numbers is 6. Their l.c.m. is 90. If oane
of them is 30, find the other number.

Given two numbers 182 and 455, and their g.c.d. 91 find the
l.c.m. '

-1f a,b are co-primes find their l.c.m. and g.c.d.

3-4. Criteria of Divisibility :

Let us recall what you have learnt about divisibility by a few

numbers.



105

" Divisibility by 10

A natural number will have 10 as a factor if and only if its
last digit (i.e. unit digit) is zero.

(e.g.) 540 is divisible by 10 where as 54 is not divisible by 10.

Divisibility by 5:
10 is divisible by 5. Hence if the unit digit is zero, the
number is divisible by 5.

Further if the unit digit is divisible by 5 the number will be
divisible by 5.

Hence a natural number is divisible by 5 if and only if its
last digit is 5 or zero.
Divisibility byv 4:

Some of the multiples of 10 are not divisible by 4. For
example, 30,50 ire not divisible by 4. But 100 and multiples of
100 are divisible by 4.

Hence a uatural number is divisible by 4 if the last two
digits are zeros -of the number formed by the last two digits is
divisible by 4.

Divisibility by 8:

Some of the multiples of 100 are not divisible by 8. But

1000 and multiples of 1000 are divisible by 8.

Hence a nataral number is divisible by 8 if the last 3 digits
are zeros or the number formed by the last three digits is divisible

by 8
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Divisibility by 31

Exercise 3-5

(1) 876 (a) Is this divisible by 3 ?

(b) What is the sum of the digits ?

(c) Is the sum of the digits divisible by 3 ?
(2) 458 (a) s this divisible by 37

{b) What is the sum of the digits ?

(c) s the sum of the digits divisible by 3 ?

(3) Find answers to the above questions w.r.t. the following
numbers, .
(a) 5%71 (b) 3682 (c) 2469
(d) 4693 (e) 1945 (f) 35370
(2) 3827 (h) 7941 (i) 8062

(4) What do you learn from this?
You can find out that a natural number is divisible by 3 if

and oaly if the number got by summing up the digits is divisible by 3.

Divisibilitity by 9:

Exercise 3-6

(1) 369 (a) Is this divisible by 9?
’ (b) What is the sum of the digits?
(c) Is the sum of the digits divisible by 9?

(2) 745 (a) Is this divisible by 9?
(b) What is the sum of the digits?
(c) Is the sumf the digits divisible by 92
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(3) Find answers to the above questions w.r.t. the foliowing
numbers : :
(a) 5781 (b) 3915 (c) 4073
(d) 4563 (e) 2480 (f) 7254

g) 2781 (h) 1943 (i) 7621

4. What do you learn from this?

You can find out that a naturai number is divisible by 9 if
and only if the number got by summing up the digits is dtvisible
by 9.

Divisibility by 6 :
Exercise 3-7

1. 428 (a) Is this divisible by 3?
' (b) Is this divisible by 27
(¢) Is this divisible by 67

2. 546 (a) Is this divisible by 3?
(b) Is this divisible by 2?
(c) Is this divisible by 6?

3. 725 (a) Is this divisible by 3?
(b) Is this divisible by 2?
(c) Is this divisible by 6?

4. Find answers to the above questions. w.r.t. the following
numbers.
(ay 795 (b) 486 (cy 571 (d) 641 (e) 468
(f) 970 (g) 6125 (h) 1274 (i) 3846

5. What do you infer from this?

You can find out that a natural number is divisible by 6 if
and only if it is divisible by 2 and 3.

In short its last digit must be 0,2,4,6,8, and the sum of the
digits must be divisible by 3.
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Divisibility by 11:

Exercise 3-8

4719 (a) Is this divisible by 11?
(b) Find the sum of the alternate digits separately.
(¢) Find their difference.
(d) s the difference divisible by 11?

50482 (a) Is this divisible by 11?
(b) Find the sum of the alternate digits separately.
(c) Find their difference. .
(d) s the difference divisible by 11?

Find answers to the above questions w.r.t. the followine
numbers.

(a) 38590 (d) 92807 (g) 47632

(b) 61924 (e) 90717 (h) 97356

(c) 81917 (f) 37642 (i) 17831

What do you learn from this ? :
You can find out that a natural number is divisible by 11if

and only if the defferenc of the greater aod the smaller of the num-
bers got on adding the alternate digits separately is divisible by 11.
The difference may also be equal to zero

1.

Exercise 3-9

Verify whether the following numbers are divisible by 2.3,4.5%
6,8,9,10 and 11"

(a) 7385 (b) 14528 c) 369082
(d) 24683 (e) 135792 (f)147026

Find the appropriate missing numbers.
(a) 5847 — Divisible by 3.
(b) 1%3046 — »? 11

3

(c) 4983 — w11

”
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(d) 6482* — Divisible by 3

(¢) 1357%6 — » » 4
() 7153% — o . 4
(8 25817 — . o 6
() 2175 — . . 6
() 2468 — ., . 9

(j) 84*29 - " ” 9 .

3. Give two examples for each of following :.
(a) A number Wil'l be divisible by 2 if it is divisible by 4,
(b) A number will be divisible by 4 if it is .livisible by 8. ,"
(c) A number will be divisible by 3 if it is div isible by 9. |

(d) A number will be divisible by § if it is divisible by 10.

4. Prove the following statements to be false by giving suitable
counter examples. ‘

(a) A number will be divisible by 4 if it is divisible by 2.

(b) A number will be divisible by 8 if it is divisible by 4.

(c) A number will be divisible by 9 if it is divisible by 3.

(d) A number will be divisible by 10 if it is divisible by 5.
(e) A number will be djvisible by 8 if it is divisible by 2 and 4.
) .
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ANSWERS

Exercise 3-1

(a) 1;2,4,5,10,20. (b} 157,35 (c) 113 (d) 1,23
(a) 2,4,6810,.. (b) 3,69,1215,..
(c) 10,20,30,40,. .
Exercise 3-2
(a) even (b) odd (c) even (d) odd (e) odd (f) even.

even O fits in the following pattern.
10,8,6,4,2,0.

1 4+ 0 (excepting 0).

even; predecessor of 9 is 8 (even). 6. odd: successor of 10
is 11 (odd). 7. (i) even (i) odd (iii}) odd (iv) even

(a) odd (b) even (c) even (d) even (c) odd
(f) odd (g) odd (h) éEven

(a) odd (b) even (c) even (4) even (e) even
(f) even (g) even (b) even.

Exercise 3-3

(a) 9 isan odd number but it is not prime.
(bY 2 is an even number but 2 is a prime:

(c) 2+43=35, a prime number. e
(a) 4+9=13; aprime. (b) 25-22=3, a prime

144=2'%3% 208=2'Xx13;.72=2"x3*; 135=3"xS "~
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4. (29,31), (41,43), (59,61).

5. (a) Relatively prime. (b) Relatively prime.
(c) Not relatively prime. (d)} Relatvely prime.
() Not relatively prime. (f) Not relatively prime.

6. 23,29 7. 21,57 8. (a) T+11 (b) 7+19
(c) 143t 9. 23

Exercise 3-4

—

. (a) 6 (b) 5 (c) 12 (d) 16 (e) 1 (f) 18
(g) 2x2 (h) 3x7 (i) 2x2x3x3.

2. (a) 48-(b) 72 (c) 90 (d) 100 (e) 175 (f) 225
(g) 210 (h) 2x3x3x5x7 (i) 2x2x3x3x85.

3. 18 4. 910 5. gcd.d; Lemaxb

Exercise 3-9

1. fa) 5 (b) 248 (c) 2 (d) Not divisible by any of
the given numbers (e} 2,3,4,6,8,9 (f) 2,11.

2. (a) 0369 (b) 2 (¢) 5 (d) 14,7 (o) 1,3,57,9
(f) 024,68 (g) 4 (h) 28 (i) 7 (j) 2

4. (a) 10 (b) 12 (c2 6 (d) 15 (e) 12



4 Measures and Measurements

4-1. Measurement of Time:

We tell time by fooking at the face of a clock.
But in olden days, during day time people used to tell time by the
position of the sun or shadows and during nights by looking at the
stars. Usually the duration between {wo consecutive midnights is
considered as a day.

You would have learat in your geography classes that

1. One day is the time taken by the earth to make. one
complete rotation about its axis, and

2. A year is the time taken by the earth to make oene
complete revolution about the sun.

The other measures of time are seconds, minutes, hours,
weeks, months and years.

The present method of measurement of time is as follows

60 seconds = | minute
60 minutes = | hour
24 hours = | day
7 days = 1 week
i 30 days = 1 month
12 months = |} year
52 weeks = | year
365 days = ] common year

366 days = | leap year
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, All the twelve months do not have equal number of days.
S'ome months have 31 days, some have 30 days and the month of
February has 28 days. These put together make up 365 days.
But a year is a little more than 365 days and is less than 365% days.
A yeat is roughly equal to 365. 2422 days. )

Considering that a year has 3654 days, we add a day to the
month of February for every fourth year. This yearis called a
leap year. If the number of a year, in Christian Era, is divisible
by 4, it is considered a leap year. But when the year ends in 00,
years divisible by 400 alone are considered as leap years. This
system reduces the error n taking the number of days in a year as
365.25 days.

' {n our country, in ancient days the period from the time of
one sunrise to the pext sunrise was considered as a day.
According to this system, the day (s divided into 60 nazhigais and
each nazhigat is divided into 60 vinadis. In this system, one hour
1s made up of 24 nazhigais and ecach nazhigai is made up of 24
minues.

Ancient method of measurement of time is given below :

60 vinadis = | nazhigai
60 nazhigar = | day

! nazhigas = 24minutes

Note :  As the sun rise differ day after day. this system is not
widely used. But aven today, this system is used in our country
in denoting the Muhurtham time in marriages and the birth time
of a childh. '

(e g.) {(fwesay “after 6. nazhigars’ {t means after 6x 24==144
minutes. This in time means 2 hours 24 minutes after sunrise.

You know that the time between one midnight and the
next midnight is considered as a day. Similarly, the time from
the midnight 10 the next noon is considered as fore noon (F. ™)
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The time from the noon to the next midnight is considered as after
noon (A. N.). . 4

But in Railway time.tables, the period of 24 hours from one
midnight to the next midnight is considered as a day. ~That is,
while 4-15 A.M. is noted as 4-15 hours, for example 4-15 P.M. is
noted as 16-15 hours in‘those tables. 4-15 hours is also written as
04-15 hours, :

Besides these system of measuring time, the Government of
India has evolved The Natiopal Calendar. Every morning the
A.LR. announces the time as per this calendar. This system is
known as Saka Era. Every year is called as Saka Year.

The fiirst day of the year in this system is the day on which
the sun crosses the equator northwards, which in the Christian Era,
is the 22nd of March.

The difference between the Saka Era and the Christian £ra
is 78 years.

We can get the Saka' Year by subtracting 78 from the Chri-
stian Era,

The table below gives you the relation between the two eras.

First day of the moath

Saka monilh Number of days in Eoglish Calendar
Chaitra o~ o3 —  March220r2l
.Vaisaka | — 3 - April=2l
Jyeshta - 31 - May -22

Ashada - 3 - June-22

Shravana - a1 =y
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Bhad¢a - 31 = Aug-23
Asvina - 30 —  Sep -23
Karthika — 30 —  Oct -23
Agrahayana - 30 -  Nov-22
Pousha — 30 =~ Dec-22
Magha | -_ BO —_ Jan 21
Phalguna — 30 —  Feb =20

Just as February consists of 29 days in a leap year, the
month chaitra consists of 31 days in a leap year.

Note : Add 78 tothe number indicating the Saka Year. If this
sum is divisible by 4, the Saka Year is a leap year in Saka Era.

Exercise 4-1

1. (a) How many seconds are there in an hour?
(b) How many minutes are there ina aay?
(c) How many hours arc there in a week?
{d) How many ngzhigais are there in a day?

How many vinadis are there in'a day?

2. (aj Which of the following are leap years?
(a) 1956 A.0. (b) 1880.A.D. (c) 2000 A.D. (d) 1900 A.D.

3. State the corrgsponding Saka Year.
(a) 1956 A.D. tb) 1900 A.D. (c) 1928 A.D. (d) !979 A.D.

4. State the corresponding year in Christian Era.
va) Saka 1900 (b) Suka 1928 (¢} Saka 1879 (d} Sakal950
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Expréss ihe following in railyay time.
(a) 7-30 A.M. (b) 1250 P M. (¢} 7-28 P M.
(d) 12 midnight (e) 3-10 P.M.

Express the following rajlway times fn the uswal ordinary
system, stating A.M. or P.M , whichever js applicable,
(a) 14-20 (B2 16-28 (c) 4-52 (d) 13-55 (e) 11-18

A marriage is to be celebrated aftér 7} nazhigai anqlbefofe 10
nazhigai after sunrise. When does the Muhugtham time begin
and when does it end?

The sun rises at 6 hours 15 minutes on aday. Express the
following in *nazhigai’ after sunrise on that day,

(a) 8-45hours AM. (b) 9-45 hours A.M.

(c) 2-15 hours P.M. |

One day the sun rose at 5:52 jin the morning and set at 6-18
in the evening. Find the duration of the day, Find also
the duration of the night.

The dites.of births of Mani, Murugan and their sister Selvi
are 21-8—1951, 25—~9—~1954, and 194+=5=1959 respectively.
Find their ages as on t—7—1980,

George was born 15 years 6 months 18 days ago and his

father was born 40 years 2 months ago. Find the difference
in their ages.

A‘school functions from 9 A.M. till 2.15 P.M. and frorh
1-15 P.M. til} 4-10 P.M. The school works 6 days a week.:
Calculate the total working hours in a week.

One day, the lunar eclipse began at 10-20 P.M. and ended at

© 12410 A'M.  Find the duration of the eclipse.
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14. A labourer begins -his work at. 3-45 P.M  He works tif)
1145 P.M  There is an interval from 7-45 P.M. to 8-15 P.M.-
MHow long has he worked?

15. A clock loses 15 seconds in an hour.

It was set at 6 A. M.

Find the correct time when it shows 6 P.M.on the jame day.

16. The time-table of trains departing from Madras Egmore and
arriving at Tirachirappalli is given below :

Name of the train

Time of departure

_ Time of arrival

Cholan Express
Ganga-Kaveri Express

Tuticorin Express

09—350
20--15
15—20

19--30
06—05
0240

(a) Find the time taken by each train to reach Tiruchira—

ppalli.

(b) Which is the fastest train?
(c) Which is the slowest train?

17. The time-table of a train departing from Coimbatore and
arriving at Jolarpet is given below -

Railway Station Time of arrival Time of departure
Coimbatore - 2100
Tirupur 2i=5) - 21—34
Erode 22 ~45 23—15
Salem 00—15 00—20
Jolarpet 02--25 -
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(a) Find the total time taken by this train te reach Jolarper
from Coimbatore, ’

(b) If the distance between Coimbatore and Jolaspet is

280 km. find the average speed of the train.

(<) Find the total time of halt in between.

¢(d) Find the total running time.

Example Calculate the number of days from 4—6—1979 to

21 ~9-79.

Months — Days

June (30-3) 27
July _ 3]
August 31
September - _20
Total 109

. Total number of days 109.

For *from’ include that day and for *tb* exclude that day. |
Example: 12—3—1979 was Monday. What day will 15—12 - 1979

be?

First calculate the number of days from 12—3-—1979 1o
15=—12—~1979.

Menths -— Days

March (31-11) 20 71278 days

April 30 39 weeks Sdays

May 3
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June 30 .
iy 3t
‘Adgust o 31

. September 30

~ Qctober 3 .
November - 30
December 14

Towl 278 day§

278 days = 39 weeks 3 days.

From Monday 12th March after 39 weeks we will again get
Monday; 35 days after that will be Saturday. Hence 15—12—1979
will be Saturday. '

Exercise 4.2

1. A man took medical leave from 10—~2-~1978 10 24-5-1978,
Eor how many days did he go on leave?

2. Calculate the number of days in each of the following : '
(a) March 28th to June 18 of the same year.
(b) Jamuary 13th to April 20th of 1976.

(¢, October 25th of a year to January 12th (mclusne)
© of the next year. .

td) 2\—-6-—‘978 to !2-—2—-1979 {mcluswe)

3. Find the day in cach of the fouowmg
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fa) May 6th, 1979 was Sunday. What will be the day on
October 30th of the same year. -

(b) November 8th, 1979 was Thursday. Calcu]ate the day
on February 6th, 1980,

A contractor agreed to complete a building in 150 days and
started the work on [0~2-'79. But he -finished his work
only on 15—8—"79. How many more days had he taken?

An express train takes § hours 24 minutes to travel from one
place to another place. ‘A passenger train takes 11 hours
8 minutes. Find the difference between the time taken.

A machine worked for 30 days. It worked for 12 days. at
6 hours 30 minutes per day and for the remaining days at §

hours 40 minutes per day. Find the total number of hours it
worked.

A train departs from Madras at 22~ 30 and reaches Trichy

at 6 —45 nextday. It has halted for 24 minutes in between.
Find the total running time.

Estimate the time taken by you to reach the school from your
house, yqur play time, etc. ~Verify your estimates by actually
using the clock.

Practise to estimate the small duration of time.
Measures :

Many nations have adopted Metric Measures. Our Nation
also has adOpted this system The simple reason for using
this system is that it is very easy to calculate QOur monetary
system, linear measures measures of mass and measures of
capacity are all in the metric system

You have learnt about these measurement in your previous
classes - -
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Though - there are many measures in this sysiem, only a few
measures are mostly used

For example,

In linear measures: centimetre, metre and kilometre,

In measures of capacity : millj litre, litre and kilo litre; and

In measures of mass. gramme, kilogramme, quintal and metric
tonne are commonly used.

Generally, we buy grocerfes in grammes or kulogrammet
whereas the wholesale merchants buy them in larger denominations
Quintal and tonne are used by the latter

100 kilogrammes = 1 quintal

10 quintals = | metric tonne.

Remember the following table :

100 paise = 1 Rupee

1,000 grammes =~ | kilo gramme

100 centimetre = 1 metre 1,000 kilogrammes= 1 QUnntal

1,000 metre = 1 kilometre | 10 quintals = 1 tonne.

1,000 millj litre= 1 litre

1,000 litres = 1 kilolitre

4-2 1 Linear Measures : : .
(e.g.) Express 4 kilo metres 5 hecxometres 6 decametres 8 metres
in metres o : : :
" 4km. Shm 6decam. 8m=4x 1000m-+ 5 x 100m + 6 x 10m + 8m
"= 4000 + 5004 60+ 8m
4,568 m -



122
(e.g.) Express 7,256 millimetres in higher denomination.

7,256 mm, =--‘%%%— m. = 7,256m

Usually we express the speed of a train or a car 48 so many
kilometres per hour. (km/ph).

tkm = 1,000 m; 1 hour = 3,600 seconds.

Therefore the speed of one kilometre per hour is the same
as $355 metres per second or % m/sec.

Similarly a speed of 1 metre per sccond is the same as

32 ke/hour,

Exercise 4-3

1. Express in metres;
fa) 3,945 mm. (b) 2,1S5ecm. (c) 3,005mm.
{d) 8,014mm,

| B

Express in Kilometres,

(a) 4,516m. (b) 25,316m. (c) 8,000m. (d) 5,008m.

3 Find the speed in metres per second.

{a) 18km/hours (b) 2Tkm/hours (¢) 36km/hours
{d) 9 km/hours. ~

4 Find the speed in kilometres per hour.
(a) 10m/sec (b) 25m/sec (c) 40m/s‘e_c (d) 125m/sec.
5 The measures of the four sides of a field are 28m 75 cm; 3im

50 cm; 29m 25 cm and 27m 40 cm respectively. 1fa man
goes round the field twice, find the distance covered him by,
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6. A wheel covers 90 cms in one revolution. It makes 100
revolutions per second. Find its speed in kilometres per hour.

7. The fength of a wire is 2 decam. 3 decim. How many pieces
can be cut off from this if the length of one piece is 70 cms?

8. ‘The length of a coil of barbed wire is 100 m. If a piece of
- wire of length 28 m, 5 decim, 6 cms is cut off, what is the
{ength of the remaining wire? -

9. To stitch a shirt 2m 40 cm cloth and to stitch a pair of
trousers 1 m 20 cm cloth are required. What is the total
length of cloth required ‘to stitch 8 shirts and 6 pairs of
trousers.

10. A wheel of a cart covers 1 m 60 cms in one revolution. How
many revolutions will it make while travelling 2 km 8 deca-

" metres.

4-1 2. Measures of Capacity.

(e.g.) 1. Express 4 litres 500 millilitres in millilitres.’
4 Yitres 500 millilitres = 4000m] + 500ml. = 4500mi.

1e.g.) 2. _Express 4,276 ml in kilolitres. -

4276 )
42761 = T2kl = 4276 kI

Exercise 4--4

I Express in litres; (a) 4,283 ml (b) 5,000 ml (c) 7,550 ml
(d) 3,600 ml.

2, Espress in kilo litres :  (a) 20081 (b) 3,1241 (c) 40361
. (d) 3,601 . :
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Express in milli litres -

(3) 51 467ml (b) 31 7Sml (c) 41 105 mi
(d) 61 50ml

Express in litres :

(a) 4ki 721 (b) 10k 471 (c) S5kI1071 (d) 10kt 451

Four milk vendors supply the following quantities of milk to a
hotel ;

251 S00ml , 301 250ml ; 151 500 ml ; 401 750 ml.

What is the total quantity of milk supplied by them ? If the
mitk costs Rs. 1-80 per litre, find the total cost.

A tin contains 121 125 ml oil. Another tin contains 1 |
500ml less than the first. Find the total quantity of oil in
the two tins,

The capacity of a water tank is 24 kI 5 hl 6 decal 5 fitres.
There is 15 k! 7 hl 3 decal 81 of water in it. How much
watler is to be poured to fill the tank?

There is 10 kI 20 hl 51 of kerosene in a Petrol Bunk, "Jhis
kerosene is distributed at the rate of 2501 per cart, How
many carts can be filled up with that kerosene?

4-2 3. Measures of Mass

(e g.7 - Express 5 Kilogrammes 100 grammes in grammes. . . -

Skg 100gm = 5x1000gm + 100gm
© = 5000 4 100 gm
5,100 g,
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¢e:g.} Express 1 metric tonne 8 quintal 70 kg in kiiogrammés

V metric tonne 8 quintal 70kg

= 1x 1000 kg-+ 800+ 70 kg

= 1000+ 800+ 70 kg
= 1,870 kg.

[

(e.g.). Express 5,216 grammes in kilogrammes.
5216 . ‘
B 5,216'2. IOOOkg = 5'216 kg
{¢.g.) Express 3,208 kg in its higher denomination.

3-208 kg = ?’lggsqumtal = 32'08 quintals

L , 32:082 = 3f008tonne = 3:208 tonne .

Exercise 4-5

1. Express i m kilogrammes :

(a) 3.J05gm (b) 4,000gm (c) 2550 gm (d) 2746gm

2. Express in metric tonnes :

() 4,070kg (b) 3,000kg (c) 384q (d) 3,075kg
3. Express in quintals:

(a) 875kg(b) 2,018 kg (c) 1.698kg (d) 989 kg
4. Express in grammes:

(a) 2kg 543g (b) Tkg 16g (c) Skg 204g (d) 3kg 258g
5. Express in iilogrammes.

(a) 1 tonne 6 quintal:80 kilo grammes

(b) 4tonne 7 quintal ; o o

9
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(c) 3tonne 47kg
(d) 6 tonnes 9 quintals 16 kg

The quantity of chillies sold out on 4 days ina chxlly mundy
are as follows: 4 qumtal 6kg 500g; 5 quintal 8 kg; 4 quintal
75kg; 2quintal 90 kg. Find the total quantity of chillies sold.

A certain quantity of Tamarind with seeds weighs 4 quintal
5kg. When the seeds are removed, it weighs 2 quintal 6 kg
500gm. What is the weight of the seeds?

A vessel containing oil weighs 3kg 125 gms. The weight of
the oil alone is 2kg 400gms. Find the weight of the empty
vessel. '

A bag of sugar weighs 92kg S00.gm. What is the weight
of 16 such bags of sugar?

23 tonnes 240 kg of rice is paéke'd in 280 bags. What is the
weight of each such bag? . ’

4-3. Square Measure:

4-3

1. In aplane, the measure of the region of a closed planc‘

curve is called Area. We require units to find area. The area
of a square region is expressed in square units.

tCm

1 Cm

Fig. 4-1
Consider the figure of the square given.
Each of its four sides measures | cm.
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The area of the square is ) square cennmetre It is the.
standard unit of area.

Sq. cm. isused as the unit to measure the area of..small

things.

For finding the area of class rooms, school garden, houses
efc. we use square metre as the unit. The area of the square -
region of a square each of its sxde measunng ] metre is called the-"

square metre.

1 metre =100 cms. \
1 sq. metre = 100>< 100 sq. em. = 10,000 5q. cm.

Areas of big gardens, fields are expressed in Ares and
Hectores. A hectare is equal to one square hectometre and 100

ares make one hectare.

1 Square hectometre = 1 dam X_1 dam. ,
= 10x !O-IOO sq. dam

1 Are = 1 sq. dam.

LAre . = 100sq. m.

! Hectare = 100 sq. dam.
or 100 Ares

or 10,000 Sq. m -

Remember the following conversion Table .

1 sq. deci mv = 100sq. cm

1 éq metre = 100 sq. deci m
= 10,000 $q. cm

t Hectare = 1 sq . hectometre

= 100 sq. deca metre.
= 10.000sq m:



ER b
1sq.km = 100sq. hm
0.01 sq deci metre
0.0001 sq.m.

Similarly, 1 sq. metre = 0.01 Are
= 0.0001 Hectare

-

Nofe © 1sq cm

il

Tmportant note © A square of 2cm and 2sq. cm are eatirely -
different. A square of 2 cm means a square whose side measures .
2cm. The area of that square region is 2x 2 sq.cm. = 4 sq.cm. .

tcm

Zcm

2 Cm

2 cm.'cm. Squakres, 2sq. cm

Fig. 4-2
2 sq cm means two squares each of them having lem as its
side .
Hence they are entirely different,
"'3. 20

E c 15
o 5 o e
]
L]
2¢cm . 3CMm
3 Cm acm

Fnﬁg; 4-3
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Consider the above illustrations :

Fig (1) : Itis asquare. The measures of its four sides are equal.
Each side measures 2cm. In this square region we can fix up four
§ cm squares. Therefore the area of this region is ixa sq. cm =
4 5q. com. ‘

o

Fig (ii) : This is a square. Each of its side meastires 3cm. We
can fix up nine lcm squares.

¥ig (iii) : This is again a square. Each of its side measure 4cm,

We can fix up sixteen lcm squares.

Sides of the squares Area of the region in s‘qualr"e units
(in cms) © (sq. cms)
2 - 2x2
3 : 3x3
a 2 T 4xa4

* “Hence the arca of a square = side x side
. A = axa=a?%sq. unit.

(A = Area of the scfuare, awside of the square).

Sides of the square Perimeter of the

incms. square in cms
2 2424242 = 2x4
3 3+34343 = 3x4
4 4444444 = 4x4

Perimeter of a square = side x 4 =4 X side.

“ P = 4a (P = Perimeter; a = sid¢ of the square.)
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‘,3,Cmm

5 )
o ~
3Cm,

Fig. 44

The tength ~ The breadth The ‘areal'b‘f the rectangie

_vtin cms) (in cms) - . (sq.cms)
5 2 5x2
4 o 3 4x3

6 4 6x4
So the formula to find the area of a rectangle is written as :

The measute of the area of the rectangle = The measure:of
its length x The measure of its breadth.

Therefore, the Area of the rectangle = length x breadth.
A =1 x b sq. unit.

(A = Area, l-length, b-breadth)

The length The breadth Perimeter
5 2 5+5+2+2
4 v 3 44+4+3+3
6 4 6+6+4+4

So the formula to find the perimeter of a. rectangle is
written a8 = ‘ ' ‘
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. The perimeter of a rectangle is twice the measute of the

legth+ twice the measure of the breadth,

- In short, Perimeter of rectangle = 2 (length+ breadih)

-'.p==2(l‘+b)

(P = penmeter Ilength of the rectangle, b = breadth of

the fectangle)

1.

‘You know that the area of the rectangle is length x breadth.
.. Given any two measures, we ¢an find the third measure,

So, remember the following =

ien‘gthk breadth = Area

Iength Area -+ breadth

breadth Area = length.

Exercise 4-6

Express in square cms:

" ifa) 1sqm (b) 1 sq.m 5sq decimetre.

2'(

(c) 1sq.mS0sq.cm (d} 4sq. decimetre.

Express in sq metres:

" (a): 1 Hectare (b) 1 Are (c) 1 Hectare 32 Are

3.

4,

(d) 1 Hectare 65 sq. m.

Express in Ares : | 7
(a) 1sq.km (b} 1 Hectare (c) 1 Hectare 50 Ares.
(d) 1 5q. kilometres 3 Hectares.

Express in higher denominations:

(a) 4,728 sq.cm (b) 12,546 sq.cm (c) 892 sq. decimetre

a " (d) 1,342 59. decimetre (e) 3,947 sq. m (fy 15,824 sq’. m

(g) 472 Are (h) 2,358 Are
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" The measurement of the sides of four squares are asfoncws.

Find the area in each case.

{a) 4cm (b) 3 decimetres (¢) 1m 8cm (d) 70c¢m,

The measurements of- four rectangles are as follows: Find
the area in each case.

@) (b) © )
gr. 8cm 3 decim 4m ‘'t m40em
"B . 6em 2 decim Sem 3m 7 1m20cm

9‘

10.

12.

13;

-4

The length and breadth of a rectangular room. are 3m ang
2m 50cm respectively; Find its area.

The side of a square room measures 3m $0cm. Find the cost
of flooring the ground at the rate of Rs. 2 per sq. m.

How many square handkerchiefs of side 25cm.can be cut off
from a piece of square cloth of side 2m ?

The length of a rectangular platform is 80m. and the breadth

is 60m. The cost of repairing is 25 paise per sq.m. Find
the total expenditure,

The area of a drawing paper is 2400 sq. cms. Its breadth is
30 cm. Find its length.

The area of the fioor of a room is 26-25 sq.m. Its length is
7 m S0cm. Find its breadth.

The length and breadth of the floor of a hall are 9m énd 6m

respectively. Square stones of side 15cm are to be fixed for
this. How many stones are required?

The cost off flooring of square room is Rs. 300 at the rate of

Rs. 7-50 per sq m. The breadth-of the room s 5m. Find
its length, S
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€4, The area of four walls of a rectangular room:

~ ‘r

u\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“‘

/ | \
AN

Fig. 4-§

Observe your class-room. It has four walls. It has 2 walls
length wise and 2 walls breadthwise. Take a paper and fold it
four times to make it a model of the four walls of your class-room.
Each wall is rectangular in shape.

If we multiply the length by its height, we will get the area
of one of the lengthwise walls. Similarly, if we multiply the
breadth of the wall by its height we will get the area of one of the
breadthwise walls.

So, the area of the lengthwise wall = length X height.
The area of the breadthwise wall = breadth x height.

The area of the four walls of a rectangular room = Area of
2 length wise walls+ Area of 2 breadthwise walls.

= 2 (length x height) +2 (breadth x height)

, = 2 height (length+ breadth).
tn symbols,

A=2h (1+b) sq. unit. (where A=Area of the walls;
~<ength; b =breadth; h =height.) :
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Take a hollow match-box whose length, breadth and height
are 1 cm, b cm. and h cm. rtespectively. It we cut along one of the

edges and open it, we obtain one rectangle as represented in the
diagram below, '

s

height
height. .

TengTh breodth Tength breadth
Fig. 4-6

From this we can understand that the four walls togethes
have an area equal to that of a simple rectangle whose width is
h metres (i.¢. the height of the room) and whose length is (21+2b)
metres (i.e. the perimeter of the floor).

Hence Area of four walls = perimeter of the floor x height..
In symbols, A =ph sq. unit, R
(p = perimeter of the floor, h =height) !

Practical :

Find the lengths, breadths and beights of the class-room
walls. Using the formula find the area of the four walls of all the
rooms and tabulate them. ‘

Length | Breadth Height Area

1st Room
2nd Room x A

3rd Room

(e.g.) The length, breadth and height of a room are 4m, 3. 5m res
pectively. Find the cost of white washing the -four walls of the
room at Re.l per square metre,
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Area of the four walls = 2h (1+b)
=2%4:5 (4+3-5) sq.m.
=2%X4.5%75sqm.
=67.5 sq.m,

| Cost of white washing-at Re. 1/- _ ‘ |
per §q. m. = Rs '1X67.5=Rs, 67.50

Exercise 4-7

1. The lengths; breadths and heights of the walls of five rooms
are given below. Find the area of the four walls in each case,

length breadth height
B (a) 30deci,m, 24 deci. m. 20 deci, m,
) 35deci. m. 25 deci, m, 24 deci. m,
¢} 3m 2.5m. 2.7 m.
d) 4m | 3m, 2.5m.
(e) 3.5m, Im. 2.6 m.

2. The length and breadth of a rectangular play ground are 200m
~and 180 m respectlvely Find the area of the fence surround-
ing the grounds to a height of 2.5 m.

'3. Find the cost of white washing the walls of a room of length
3.75 m width 3-25 m, and height 3-5 m at the rate of Rs. 1.60

per sq. m.

4. A rectangular field 24 m long and 20m, broad is enclosed by a
wall of height 2m. Find ‘the cost of white washing the
innersides of the walls at the rate of Rs 1-20 per sq. m.

‘3. The measurements of a fence enclosing a rectangular house. are
fength 100 m breadth 60m and height 2m,  Find the cost of

»

fencing the house at the rate of Rs. 4-50 per sq.m:
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6. The length, breadth and height of a room. are 12m 4m and
3.5 m. respectively, If the. breadth of the paper is § deci. m.
find the length of the paper needed for covering the walls.

7. The side of a square room is 8m. Its height is 3-5m. Find
- the area of the four walls and the cost of painting the waIls at
the rate of Rs. 6 per sq. m,

\
We always white wash or paint the four walls excluding the
areas of the windows and doors.

Note the following example:

{e.g.) The length, breadth and height of a room are 6m, 4m and
3.5 m respectively. It has a door 2m. by Im, and two windows
each 1.5m. by 0.8m. Find the area of the portion to be whrte
washed

Area of the four walls

I

2h (1+b)
2x3.5(6+4)sq. m,

= 7x10=70 sq. m.

- Area of the door = 2x1Isq. m, = 2 sq;- m. 7
Area of the 2 windows = 1.5x0.8x2 sq. m+= 2.4 sq.m,
Total area of the door and 2windows -2+2 4 =44 9. m

~. Area to be white washed =(70—4.4) sq . m.
= 6-56 sq.m. ‘

Exercise 4-8

). The length, breadth and height of a room are 4m, 3-Sm and

Im. respectively. It has 3 windows each-lm..by 80 cm-and a

..door 2m by 1m. Find the area of the walls exelud,mg the
door and the windows,
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The length, breadth and height of a room are 4-5m, and 3-5m
3-2m respectively. The area of the door and windows occupy
1th the area of the walls. Find the area of the walls to be white-
washed.

A room 8m long, 4m wide and 5m height has 4 windows each
Imx0. 8m and 2doors each 2.4mx 1.2m Find the cost of
white washing the walls, excluding the doors and windows at
the rate of Rs. 1-20 per sq, m. ‘

A square hall of side 20m is enclosed by four walls by height
Sm. Find the cost of plastering the walls with cement at the
rate of Rs. 60 per 100 sq. m, ( Deduct ith of the area of the
walls for door and windows).

A room is 7m long 6m broad and 4m high. If has 2doors each

.2m X im and four windows each 1.6mx0.9m. Find the cost
of papering the walls with colour paper at the rate of Rs. 2-50
peér sq.m.

Area of four walls=A =2h {14 b)
Given any three measurements in this, we can find the fourth.

Area of the foar walls
2(length+ breadth)

() Height of the room =

Area of the four walls
= Perimeter of the base

Area of the four walls
2 X height

(i) length+ breadth =

"Nofe: FEither length or breadth will be given. so the other

measurement can be got.

(eg.) The area of the four walls of 3 toom is 2.75 SGR. Its “eight
and length are 2:Sm and 3m respectively. Find the breadth.
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(length +breadth) of the‘room;Area of the'four walls_ .
- ' ' 2 x height

27. S
2x725-5 m = 5.5m.

lerigth + breadth=5-5m. -
length = 3.0m,
. breadth=2-5m,

Exercise 4-9

The area of the four walls of a room is 30 sq. m. Its length

and breadth are dm. and 3-5m. respectively. Find its height.

The area of the four walls of a room is 35 sq.m. Its height is
2-5m and its breadth 3m, Find its length.

The are of the four walls of a room is 30-25 sqm., [ts height

is 27-5m and length is 3m. Find its breadth.

The area of the four walls of a room is 105.6 sq.m. ffs heiéht

is 3m. Find the perimeter of the base. If the length is 9-4m,
find its breadth.

The cost of white washing the four walls of, a room at
rate of Re.l/- per sq.m. is Rs. 44-88. Its height and breadth are
3-2m and 2.4m respectively  Find its length,

The cost of white washing the four walls of a room at the rate
of Re. 0-80 per sq m. is Rs 240. Its breadth is 12m. and
height 5m. Find its length,

The area of the four walls of a square room is 72 sq.”m. ts

height is 4-5m. Find its side

The length of a lecture hall is 80m. and height 6m. The cost
of white washing the four walls at the rate of 90 paise per

sq. m. is Rs. 1296. Find its breadth. A
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4-5, Areas of sq@are and rectangular fields :

You have learnt about the areas of squares and recsangles
Now, let us cousider- the area of farge fields and play
grounds. The length and breadth of large fields and playground
are measured using a meterscale or measuring tape  If they are
expressed as so many metres, . then their areas are cxpressed as so
many sq. .metres or.ares.

{e.e.) The length and breadth of a rectangutar field is 80m and
40m respectively- - Find its area. ; - . Lo

Area = length X breadth
=80x 40 sq.m= 3200 $q. m.
= 32 Ares

Gwen any lwo of the three measures area, length and breadth
of a rectanglc, it is possible to find the. third ‘using the
following rule.

| ' iAr-_ea = length x breadth

Length = Area + breadth
Breadth = Area = length

Exercise 4-10

I. The side of a square field is 120m  Express its area in ases
and hectares,

2 The length and breadth of a2 rectangular field are 150m and
90m. respectively  Express its area in ares and hectares. -

3 The length and breadth of a rectangular field are 82m and 60m
respectively  The side of a square field is 70m. If they ace
available for the same amount, find out the profitable deal.

4+ The length and- breadth of a rectangular field are 100m and
60m respectively. How many plots of length Sm and breadth’
3m can be formed? : : S
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. 'The drea of a rectangular field is 2 ares 40sq.m  fts breadth

is 12m  Find its length ,

The drea of a rectangular field is 4-S hectares  Its length is
30 decametres.  Find its breadth,

The area of a rectangular field is 6-4 hectares. Its length is’
320m. Find the cost of fencingitat the sate of Rs. 2 per
meue. P

The length and breadth of a rectangular field are 150m and
90 m respectively. Find the cost of sowing the field at :‘r;e
tate of Re. I perare. Find the distance covered by a man
who goes round the field once.

The cost of levelling a rectangular field is Rs. 250 at the rate
of Re. 0.50 per sq.m. [ts breadth is 20m. Find the dis-
tance covered by a man who goes round the field once.

£

The length and the breadth of a rectangular field are 3.3
deca m. and 3 deca m. respectively. Find the cost of
fevelling it at the rate- of Rs. 2 per sq.m. Find also the cost
of fencing it at the rate of 80 paise per metre.

The cost of fencing a square field is Rs. 40-50. at the rate
of 50 paise 2 metre.  Find its area.

The area of a rectagular field is 1hectare. lts breadth is
40m .~ Find its length-

A man pays Rs. 326-25 as tax at the rate of Rs. 36-25 per
hectare  If its breadth is 200m. find its length, .

Area of triangles ¢

A closed figure formed by three line segments is called a

triangle - You will learn about the kinds of triangles and their
properties later. - ,
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. You know that a triangle has 3 sides and 3 vertices. So by
asing set squares it is possible to draw line segments through each
of the vertex which are perpendicular to their respective bases.

Consider the figure given below.

A
F
3
) rp <
Fig. 4-7

In the figure, AD, BE and CF are the altitudes drawn
froms the vertices A,Band C respectively. Note alyl the three alti-
tudes go through a point. :

‘Draw a triangle on a graph paper. Draw a line segment
through one of its verticgs and perpendicular to the side opposite
to the vertex.

Siisitgalass tHH T R TR FH
il i ; HHH it ittt
HENTH U e : T THEIEE Y
s pAEE Y ot aseaansnuan hedsie
: 3 H i ; Has Hsnale
ans) ,«LNJ TEr 1T -
i LT :
e it il
i b 21 . : ;
it gaaslaag igsses aus agazisis
] T 25! I T
i i maie et T H
T sheuny baw 1
e prEEE Ha

Fig. 4-8
10
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Now you get two smaller triangles. viz., A ABEand
A ACE. The sum of the areas of these two triangles is the same
as the area of A ABC. Now complete the rectangles.

The sum of the areas of the two small rectangles is equal
to the area of the rectangle DFCB. From this we know that the
sum of the area of AABE and AACE is equal to half the total
‘area of the two small rectangles viz., AEBD and AFCE.

. Area of A ABC= half the area of rectangle BCFD.
The length of this rectangle is the base of the triangle and its
breadth is the altitude of the triangle.

Area of the triangle =% xarea of the rectangle

=} X length x breadth

=3 x base of the triangle x Altitude.
In symbols, '

A=3bh

{A = Area of the triangle; b=base; h=altitude]
if any two data in the above formula are given, it is possible
to find the third.

Note: We can take any side as the base of the triangle and the
line segment which is perpendicular to it through the oppo-
site vertex is taken as the altitude.

<
A
D b
& A\
» €A B 4 3 c
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Rightangle triangle : A triangle having one of its angles as a right
angle is called a right triangle.

Consider the figure below.

A

-
B | C

Fig, ~ 4-10

This is a right triangle. If we consider BC as its base, AB
becomes the altitude of AABC.

‘BC, AB are called the legs of the right triangle. -
So area of AABC=1 BCxAB

=4 x the product ‘of its two legs.

Therefore the area of a right triangle

= half the product of its two legs.

Exercise 4-11

1. Find the areas of the figures below

5
€ £
G S ©
A ©
B om ' =Cm 1oCm

Fig. 4-11
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2. Find the areas of the figures below

3¢m
7

glm gcm
3Cm
£
O
7 o

Fig. 4-12
3. Find the areas of the following triangles whose measurements

are givens

Base —  Height
(a) Tcm 4cm
(b) 8.5¢cn Icm
(c) 9cm 4.5cm,

(d) 1 decimetre  6cm
4. The base and height of a triangular field are 125m and 42m

respectively. Express its area in ares.
5. Find the areas of the following figures.

Fig. 4-13
Note: FEach figure can be considered as two triangles. Find
their areas separately and then add.
AC=8.5cm PR =150m
DE=2cm SM =60m
BF=1.5cm QN =50m
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The area of a triangleis 37.5 sq.cms. Its base is 12.5cm.
Find its height. :

- The area of a triangleis 157.5sq.m. Its height is 14m.

Find its base.

The legs of a right triangle are 15cm and 20cm. Find its area.

The area of the tight triangle is 150sq.cm. One of its legs
is 15cm. Find the other leg.

The legs of a right triangular field are 60m and 80m respecti-
vely. Express the area of this field in ares.

4-7. Cubes and cuboids-Volume and Capacity :

The lengths of the line segments are expressed as so many

metres and centimetres. Similarly, the areas of closed regions are
expressed as so many sq.m, and sq.cm. Now let us consider the

volume and capacity.

L6
Fig. 4-14

Consider this figure. The measures of its length, breadth.

and height are all equal. At every vertex all the edges are perpen-
dicular to one another. Such a solid is called a cube.
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The space contained within the so'id is called its volume.

cm \
Fig. 415

The volume of a cube of length Icm, breadth Icm and height lcm
is 1 cubic centimetre.

1f the cube is a hollow one, then its capacity is lcm®.

The figure illustrates how a cube is formed out of 1 cm
cubes. There are four rows at the base.

Each row contains four
lem cubes.

So, there are 4x4 blocks in the array. There are
four such arrays in the cube,

4 % 4% 4 one cm cubes.
or 64 cubic cms.
side = (side }?

Therefore the cube consists of
Hence, the volume of the cube is 4 x4x 4
Therefore the volume of a cube =side x sidex

In symbols, V= axaxa=a’

[V-volume, a-side)
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Fig. 4-17

Consider the above figures. They are having different
lengths, breadths and heights,

.At every vertex, all the edges are perpendicular to one
another. Solids of such type are called cuboids. The space occu-
pied by each one is called its volume. Look at the figure of a
cuboid below.

6
£

Fig. 4-18

The figure below illustrates how a cuboid is formed out of
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lcm cubes, There are 4 rows at the base. Each row contains
five 1cm cubes. There are 5x 4 blocks in the array. There are 3
such arrays in the cuboid. Therefore this cuboid consists of 5x4x 3
one cm cubes. Hence the volume of this cuboid is 5x4x 3 or 80
cubic centimetres.

The volume of a cuboid
= lengih x breadth x height.

In symbols,V = 1x bx h (1-length, b-breadth, h-height)

You have learnt that ‘length x breadth’ is the area of the
base.

- Volume of a cuboid = Area of the base x height
In symbols, V=Ah (V—volume, A—Area of the base, h—height)

For example, the volume of a cuboid of teagth 4cm, breadth
3em and height 2cm is 4 x 3x 2 or 24 cubic centimetres,
! cubic decimetre = Idecim x 1decim x 1decim.
=10cm x 10cm x Icm

= |,000 gubic centimetres.

{ cubic metre=Imx Imx Im
= 10dm x 10dm x 10dm
= 1,000 cubic dm
Remember that 1,000 ¢, cm=1c. dm
1,000 c. dm = icubicm
Capacity :
1 cubic decimetre = 1 litre
1 cubic metre = 1 kilolitre N
(¢8) 1L Find the volume of a wooden block of length 28dm,
breadth 3dm and height 2dm.
V=1bh
= 28x 3x 2 cubic dm. = 168 cubic dm.
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(e.g.) 2. Find the capacity of a vessel having squafe base of side

2D

3:5 dm. .lts height is 6 dm.

. Area of the base=3-5x 3-5sq dm = 12:25 sq.dm.
Capacity = 12.25%6 cubic dm =73:50 cubic dm. '
‘ ' =73-5 cubic dm.
1 cubic dm =1 litre,
" 73.5 cubic dm = 73-5 litres.

" Exercise 4-12

The measurements of the side of four cubes-are as follows.
Find the volume.in each case.

(8 Scm (b) 8dm (c) 1dm,5em (d) Im, 4dm.

The measurements of the length, breadth and height of four
cuboids are as follows. Find the volume in each case

_ length breadth ~ height
~(ay 15cm 8cm 1dm
(b) 2dm, Sem  1dm, 2cm 1dm, Scm
(c) 1m, 5dm Im Im, 2dm
(d) 4m 2ni. 50cm 2m

The internal length, breadth and height of a vessel are tdm

~ 5cm; 1dm; 1dm 2cm respectively. Find its capacity in litres.

The internal length, breadth and height of a big water-tub are
4m x 3.5mx 3m. Find its capacity. ’

The length and breadth of a playground is 40m and 32m, If
it contains sand to a height of 5cm find the volume of the
sand.

The lehgth and breadth of a street is 1 Hectametre and 10m
respectively, If it is 10 be gravelled to a height of 10cm,
find the volume of the gravel in cubic metres. ’
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. Find the cost.of building a well of 20m length 3dm bréadth

and height 4.5m at the rate of Rs. 15 per sq. m,

. 1f a tank of 35m length, 25m breadth and 4m deplh is dug out,

ﬁnd the volume of the earth removed.

. The measurements of wooden block are 35 dm x 8dm x 4dm.,

Find the cost of the block at the rate of Rs. 8/- per cubic
decimetre.

The measurements of a water tub are 15dm x 6dm x 8dm. If

there is water to the brim find the volume of the water
in litres.

The volume of a wooden block is 2.25 cubic metres. The
length and height of it are 3m and Sdm  Find its breadth,

The measurements of a class room are 8-75m x 6:5m x 4m.
If a student requires 1-75 cubic metres of air find the number
of students for whom the air in the room is sufficient.

The bottom of a tin in the shape of cuboid is a square of side

25cm length, The height of the tin is 6cm.. Find its capa-
city in litres.

The area of a field is 0.5 Hectare, Water stands in the field
to a height of Scm. Find the volume of waler.

The inner dimensions of a water tub are, length 42dm, breadth
30dm and height 18dm. The tube is half full of water.
Find the volume of water in the tub,

ANSWERS

Exercise 4-1

(a) 3,600 seconds (b) 1,440 miautes (c) 52 weeks
(dy “60nazhigais; 3,600 vinadis.

(a) 1956 A.D. (b) 1880 A.D. (c) 2000 A.D.



3. (a)
4. (a)

5. (a)

6. (a)

e)

i51

Saka 1878 (b) saka 1822 (c) Saka 1850 (d) Saka 190},
1978 A.D. (b) 2006 A D. (c) 1957 A.D. (d) 2028 A,D.
730 (b) 1250 (¢) 1925 (¢d) 240 (e) 15:10

2:20 P.M. (b) 4-28 P.M. (c) 4.52 AM. (d) 1-35 P.M.
11.18 A,M.

7. After 3 hours and before 4 hours after the sun rise."

8, (a} 64 nazhigai (b) 8% nazhigai (c) 20 nazhigai.

W ~
Ry . .

N -

. 12 hours 26 min; ll hours 34 min.

23yrs 10m. lOdays 25yrs. 9m. 6days; 21yrs. 1m. 12days

24yrs. 7m 12days. 12. 37hours. 13. 1hour 350min.

7hrs. 30min, 15. 6hrs 3min,

(a)
(b)

(a)
(c)

9hrs. 40min; Shrs. 50min; I1hrs. 20min.
Cholan Express (c) Tuticorin Express.

Shrs. 25min. (b) Averagé speed 51.7 k.m/hrs.
38min. (d) 4hrs. 47min.

Exercise 4-2

lO3days

(a) 82 days (b) 98 days (c) 80days (d) 237 day

(a) Tuesday (b) " Wednesday

36 days” 5. 2hrs. 44min.

210 hours 7. 7 hrs. 51 ma.

(a)

Exercise 4-3

3.948m. (b) 2i-15m. (¢) 3.005m (d) 8.014m.

. @) 4516km. (b) 25316 km. (c) gkm.. (d) 5.008km.
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3. (a) Sm/sec. (b) 7imfsec. (c) 10mjsec (d) ‘2§m/sec

T

o = N

(a) 36km/h. (b) ’90km/h_. {c) 144km/h. (d) 450km/h.
233m. 80cm.
324km/h. 7. 29 pieces 8 71m, 4decim. 4om.
26m. 40cm. 10, 1,300 revolutions.

_ Exercise 44
(a) 42851 (b) 51 (c) 7551 (d) 361
(a) 2008kl (b) 3-124kl (c) 4.036kl (d) 3-16 k.

(a) 5.467Tml (b} 3.075ml (c) 4.105ml (d) 6-050ml.

(@ 40721 (b) 10,0471 (o 51071 (d) 10,0451,
1121; Rs. 201-60, | -
221 750 ml.
8 ki, 8 hectolitre, 2 decé_lhre 7.
40 Carts; Balance 205 1.
Exercise 4.5
(a) 3105kg (b) 4kg (c) 2.55kg (d) 2.746 kg.

(a) 4.07 tonne (b) 3 tonne (rc)’ 38.4 tonne
(d) 3.075 tonne.

(a) 875q  (b) 2018¢ (c) 1698  (d) 989q
(a) 2-543gm (b) 7,016 gm (c) 5,204 gm (d) 3,258gm
(a) 1,680 kg (b) 4,700kg (c) 3,047 kg (d) 6,916 ké
16q-79 kg, 500gm. '

19-98 kg 500 gm.

725 gm. (9) 14980 gm. 10. 83 kg,
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Exercise 4-6
1. (a) 10,000 sqems. (b) 10,500 sq.cms.  (c) 10,050 sq.cms,
(d) 400 sq.cms. ’

2. (a) 10,000 sq.m. (b) 100 sq.m. (c) 13,200 sq.m,
(d) 10,065 sq.m.

3. (a) 10,000 are (b) 100 are (c) 150 are (d) 10,300 are

4. (a) 47 sq. deci m 28sq cm.
(b) Isqm 25sq deci m 46sq cm. -
(c) 8sqm 92sq deci m. (d) 13sq m 42sq deci m (e) 3%are
47sq. m (f) | hectare 58are 24 sq m. (g) 4hectare
72are (h) 23 hectare 58are.

5. (a) lésqcm (b) 9sq. decim. -{c) lsqm 16sq deci m
64sq m (d) 49sq deci m,

- 6. (a) 48sq.cm (b) 7sq decim 50sq. cm (c) 12sq m.
(d) 1sq m 68sq deci m:

7. 7sq. m 20sq. deci m. 8. Rs.24-50 9. 64 10. Rs. 1,200

11. 80cms. 12. 3m 50ecm. 13. 2,400 stones. 14. 8m,

Exercise 4-7
1. (a) 2,160sqdecim (b) 2,880sqdecim (c) 29.70sq m
(d) 355q.m (e) 33-8sqm.

2.1,900sqm 3. Rs. 78-40 4. Rs. 211-20.
5. Rs.2,880 6. 112sqm; 224 m 7. 112sq m 8. SRs, 672

E_xercise 4-8

1. 33dsqm 2 384sqm 3. 111:0dsq m:'Rs. 133:25
4. Rs 192 5. Rs. 235-60,
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Exercise 4-9

1.2m 2. 4m 3. 24m. 4. 352m; 82m. 5. 4.3m
6. 18m 7. 4m. 8. 80 m. L

Exercise 4-10

I. 1h4dare 2. Th3Sare 3. Rectangular field ,
4. 400 plots 5. 20m 6. 15 decametre 7. Rs. 2,080
8. Rs. 135:480m 9. 90m 10. Rs.2100; Rs. 104
1. 410.06255qm 12, 250m 13 450m. ‘

Exercise 4-11

1. 24sg cm; 30.sq cm; 40sq cm

o

. (a) 12sqem (b) 9sqem () 10sqcm (d) 3-755q cm.

3. (a) l4sqcm (b) 12.75sqcm (c) 20.25sq cm
(d) 30sgcm. 4 26-25are 5. 14.875sq cm, 82are’505q m.

6. 6cm 7. 22.5m 8. 150sqcms 9. 20em 10, 2-4are.

‘Exercise 4-12

=3

.(2) S12cc (b) 5t2cdecim (c) 3c decim 375cc
(d) 2 cubicmetre 744 deci m,

2. (a) Icdecimetre 20Qcc (b) dc deci m 500cc RN
(c) 1 cubicmetre 800c decim. (d} 20 cubicmetre,

3. 11800m! 4. 42,0001 5. 64m* 6, 100m* 7. Rs, 405
§. 3.500m* 9. Rs.8960 10. 7201 11 1m Sdeci m
12, 130 students 13, 32! 14,-250 cubicm I5. l!.34(‘)h



5. GEOM ETRY

5-1.  Knowledge of geometric figures:

We come across several geometncal shapes daily. Some of
them ate given below,

Solids:

WOODE N BOR
- CUBOID
I«IUND‘ aor W\'V“
Aty SIDES EQUAL
~ CuBF

MILK CAN
s CYUNDER |

BALL
- SPHERE

Fig. 5-1
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Plsne figures :

RECTANGLE SQUARE " CiRCLE TRIANGLE
Fig. 52
Example:

Currency notes, a page of a book, the top of the table are
rectangles in shape.

Bangles, ear rings, 50 p. coin are circles in shape.

You have learnt to recognise rectangles, squares and circles
in the earlier classes. You may have also seen many solids of the
following shapes. Their special names are also given below the
figures. -

AAAL

TETRAHEDRAN SQUARE PYPAMID TRIANGULAR HEXAGONAL
PRISM PRISH

i
A A

™~

QUADRILATERAL “PENTAGON

Fig. 5-3

HEXAGON

Plane figures are given below with their names:



BT
Plane figures—Rectilinear figures:

The closed figure formed by three line segments is called a
triangle.

The closed figure formed by four line segments is called a
quadrilateral. Rectangles and squares are also closed figures for-
med by four line segments. Similarly a closed figure formed by
five line segments is called a pentagon, The closed figure formed
by six line segments is called a Hexagon. )

Solids: _ -
We observe the following characteristics in the solids men-
tioned above. S
. 1.. - The lateral faces of cubes, cuboids, triangular prisms, Hexago-
_nal prisms, tetra hadrons and pyramids are flat.-

2. The base of a cone is flat. The rest is curved. Thc‘ top: aﬁ&
the bottom of a cylinder are flat. The rest is curved.

3. The sphere has only curved surface. If a match stick is placed
on any part of the flat surface, it will wholly lie on that
surface. But if a maich stick, however small it may be is
placed on a curved surface, it will not be always wholly on the

- gurface. It will touch it at a point.

Flat surfaces are known as planes. .

A plane is a perfect flat surface extending infinitely in every
direction. It is represented as shown in the figure. 5.4.

The tdp of a table, the floor of a room, a vertical wall, a
piece of paper, the water. surface in a vessel are some examples of
plane surfaces. :

11
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Pt

1T T 1

The intersection of two faces of a solid is called on edge and
the meeting point of two edges is a vertex.

Practical:

Make a 'ct‘f)"py’ ~of the. figures given, on a sheet of paper.
Paste each of them on a piece of card-board cut slong the edges of
the figures. Fold along the dotted lines.

(a) Name- the shape you are getting after folding as per
figure (1). .

-~ vmaw

e - - o s ea v

(1))

)
Fi;. 55 )
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(4)

o e m oo cm ws o

pPre v rccnwre -

e wonmoocar ®»tew= o oo

ke decrnucw couswa

SRR R T

(%)

Fig 5-5



& ’ (7 c

Fig 6-5

(b) Similarly name the shapes obtained by folding each of
 the figures 2,3,4, 5& 6. '

“{c) 1Infig. 7 join ihe edges AB and CD.

Name the shape obtained thus. Similarly in fig. 8 join the
edges AB and AC. Name the shape obtained thus.

Exercise 5-1

1. Compare the following objects with the figures you have
studied above and give their geometrical names.

(a) Ball (b) sharpened nose of the: pencil (c) a‘book
(d) lemon (€) ruler (f) wide opeu portion of a fungel
(g) dic (h) a full brick (i) marble (j) powder tin

(k) upper portion of a circus tent (l)"laddu (m) bars
of windows.
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2. Fill in the table and find the relationship beMéeh V, E&F.

Solid

Vertices (V)

Edges(E)-

Face (F)

(a) Cube

. (b)- Cuboid

RS . o
tc) Tetrahedran

(d) Square Pyramid
Et
.. (¢) Hexagonal Prism

(f). Trianguldr Prism

4

e

3. Name the following :

(a) A solid without any edges,
(b} A solid with one vertex and one edge.
(c) A solid ‘with only two edges and without any vertex,
(d) A solid without any vertex but having a single edge.
4. (a) What are the shapes of the faces of a cuboid?
(b) What are the shapes of the faces of a cube?

$

»

(c) What is the shape of the base of a cone?
(d) What are the shapes of the flat surfaces of a cylinder?

(e) F{nd out the shapes of the faces of a tetrahedran ?
(f) How many sides of triangular shape are in a square

pyramid?

(g7 What is the shape of the base of a hexagonal prism?

58-2. Line, Line Segmeht, Ray, Angle (Revision) :

1. Line
A line is a concept.

A streak drawn along the edge ofa

ruler is a representation of a line. ‘A line” means ‘a straight line".

A line extends infinitely in both directions.

Usually we shall in~

dicate this in our illustrations by drawing arrow heads at two

extremes,



162

v

h LA )
Fig. 56

The arrow-heads are meant to remind us that the linedoes
not stop at any point. It may be extended to any required length.
The illustration represents the line AB. This is noted as AB.

2. Point:

Point is a concept. We denote a point by a dot, But if
you think of smaller and smaller dots, made by sharper pencils.
"~ you will get a good idea of what we mean in geometry by the word
porat. ’

A
Fig. $.7

3. Line Segment :

A portion of the line having two end points is called a seg-
ment. It shall be represented by a streak having two end points.

A B
Fig .58

-

1t is possible to measure the length of a segment. It is im-
possible to measure the length of a line.

If the measures of two segments are equal, then they are
called congruent segments : ’

4. Ray:

Fig. 59
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On the line AB, mark a point O. A ray is that part of the
line starting at O, and proceeding through B. It goes on for ever
in@hc same direction without any end. OB is a ray. So also‘OA
is another ray, -

A ray looks like this, Ray OB is noted as OB,

v

0 « 8
Fig. 510
5. Angle:

In the figure OA, OB are rays. They do not lie on a line.
They have only one common end point.

o

Fig. 5-11

Two rays have a common end point, but do not lic on the
same line, They form an angle. '

' A
We represent this angle thus- | AOB or AOB.
The hands of a clock form an angle. A ladder leaning on a wall
makes angles with the wall and the fioor.

You may have come across such examples in yotir daily life,
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The lme segments are measured with a graduated ruler.
Snmxfarly the angles are measured with a protractor. The number
of degrees in an angle is called the measure of the angle. If there
are 60 degrees in an angle AOB, the measure of the angle is written
thus:

1;1 [ AOB=60. (m~—the symbol for measure),

If the measures of two angles are equal, then the two angles
are congruent.

Kinds of angles :

If the ‘measure of an angle is 90, then it is called a
~ right angle.

SUNUVUNSES——— - .
RIGHT ANGLE AGUTE ANGLE - OBTUSE ANGLE

Fig. $-12

Any angle whose measure is less than 90 is called an
acufe angle.

An angle whose measure is grzater than 90 blit less than 180
is called an obtuse angle, -

Exercise 5-2

1. (a) How many points are there on a line?
(b). How ‘many points are there on a segmem"
(©) How many pomts are there on a ray?
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2. Plot four points, no three of which are on the same line.
Draw lines through pairs of points. Find the number of lines.
Find the number of segments. ‘

3. (a) Find the measures of the angles formed in the following
illustrations.

‘ Fig. 5-13. :
(b) A man stands facing the east. Then he turns to his right

and faces the directions noted below. Find the measures of
the angles through which be has turned.

(i) South (ii) North (iii) South East (iv) South
West (v) North East (vi) again East.

4,
A
c
D
B
L E 0 7Y >
Fig. 5-14

. In the above figure m | AOB= 30, m | BOC= 60,
m | COD =40, m |DOE= 50, Hence find the measure of each -
of the following angles.

(9 |BOE (b) |GOE () |AOD (4) |BOD
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(6) |AOC {(f) Name threc obtuse angles (g) Name
four acute angles (h) Name two right angles.

§-3. Line:
Practical:

(i) On a piece of paper plot a point. Draw the lines passing
through this point, How many such lines can be drawn through
that point?

(ii) Plot the points on a piece of paper. Draw a line passing
through these points. Investigate the number of lines which can
pass through these two points.

(ii) Plot two points on apiece of paper. Draw a curved
line passing through the points, How many such curved lines can
be drawn through these two points?

(iv) Which is the shortest distance between two given points?
We have learnt from this experiment that’ ‘

(i) Large number of lines pass through a point.
{ii) Only one line can be drawa through any ‘two points.
(iii) Innumerable curves can be drawn through any two points.
(iv) The line segment is the shortest path joining two given
points.
Two lines either intersect each other or do not intersect.

When they intersect, they intersect, at only one point. If two
lines on the same plane do not intersect, they are called parallel

tines.

A

Fig 515
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Collinear points :

B

In the adjoining figure the points A B8.C lie on the lme AC,
The points D.,E,F he outside the line AC.

Fig, 5-16
Points lying on a line are called collinear points.
in the figure A,B,C, are collinear points. éimilarly E.B,F
are also collinear points. Find another set of points which are

.collinear.

Concurrent lines:

+ In the adjoining figure the lihes AB, CD, EF and GH pass
through the point P.
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~ Lines passing througha pbim are called Concurrent lines.
In the figure AB, CD are concurrent lines. Which other lines are

concurrent with AB and CD ?

Perpendicular lines ;

Fig. 5-18

If the rays OP and OQ make an angle whose measure is 90,

then they are said to be perpendicular to each other,

Fig. 5-19 .

S

in the adjoining ﬁgure lines AB amd CD intersect at O,
There are four rays al . (OA, OB, OC,OD). -
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e twor i_ntcrsgctiug lines cut at a right angle, then they form.
fogﬁ_ right angles. The Iincs dre perpendicular to each other.

I

" pig. 520

In the figure 5- 19" AB is oot perpendicular to CD. In the
figure 5-20, AB is perpendlcular to CD.

Given a pomt on a line, only one lme can be drawn perpen-
dicular to that line, How can we draw this perpendicular?
Take a set-square and place it such that the vertex containing the
right angle coincides with the given point. Adjust the set square
such that one of the arms containing the right angle coincides
with the given line. Mark a point close to the other arm containing
the right angle. Join this point with the given point on the line.
leul§'hne will be perpendicular to the given line.

- You know that there are innumerable points on'a line.
Through each of these points, lines perpendicular to the given line
can be drawn. Hence there are ‘innumerable perpendicular to a
line through the points on it.

Distance between 2 line apd a point :

n Fix a piece of paper on a drawing board. Draw AB.
Plot an external point P. Fix a pin perpendicular 1o the board.
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Tie a thin string to that pin. Stretch the string in different pesi-
tions so thatit ntersects AB in eacil case. Mark with ink the
pbsitions where the string intersects AB. th.e that the distance
between the pin aand the ink marks gradually decrease at first,
reach a point where from it begins to increase. Mark the point
where the change occurs on AB as C. Join CP. PC will be thé

_shortest distance from P to AB. Measure the angle BCP. .The
measure will be 90, ,

A

R ai

From this experiment, you leara that the ‘shortest segment
joining 3 point to a line is the perpendicular segmeant,

The distance between a line and an external point is the

length of the perpendicular segment from the point to the line.
-

. Mid-point

1cm__ Icm 1icm  ICM  iCm  1cm
A C D E F 6 8

Fig. s -
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Look at the figure and answer the following quéstion‘s:
1. ’Find the measure of segments AC and CB. Are they equal?
2. Find the measure of AD and DB. ~ Are they equal? |
3. Find the measure of AE and EB. Are they equal?
4. Find the measure of AF and FB. Are they equal?

5. Find the measure of AG and GB. Are they equal?

"6, Find the point on AB which is equidistant from A and B.
This point is called the mid-point of the segment AB.

7. Find the inid-point of AF.

- 8. Find the mid-points of AD,CG,DF,DB and FB.
The point P is called the mid-point of a segment ABifPis

between A and B and AP=PB, Every segment has exactly one
mid-ppint, The mid-poist of a segment is said to bisect the seg-

ment.

Parzllel lines:

In a plane, any two non-intersecting lines are called parallel

lines.
(eg) 1. The opposite edges of a table.
2. The horizontal reapers of windows and doors.

3. The vertical reapers of windows and doors.

4. The two rails of the railway line,
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Measure the distances between the two opposite edges ofa
table.. This distance will always be equal. Hence the distances

between two paralle! lines will always be equal.

A C E G N

= - >

7 B D F H Q
Fig. 5-23

PQ is parallel to MN. Therefore AB=CD =EF=GH.

Plot two points P,Q on the line AB. Draw PX perpendi-
cular to AB. and QY perpendicular to AB. These two lmes
wnll be equidistant from each other.

x Y
S A P Q 8
Fig. §-24

. So two lines which are perpendiculars to a third line will be
paraliel to each other.
Exercise 5-3

How many lines can pass through a point in a plane? How

1.
many curved lines ¢an pass through a point in a2 plane?

2. How many lines can pass through, iwo poiots in a plane?
How many curved lines can pass thtough two points in a plane?
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How many lines can pass through three non collinear points in
a plane? How many curved lines pass through them?

How many lines can pass through any four non-collinear
points in a plane? How many curved lines can pass through
them?

NaNe 7

Fig.5-25

In the figure given above find out which of the following

sets of points are collinear.

(a) (A,D,F) (b) (ABE) (c) (D,CB)

(d) (ABC) (¢) (AED) (f) (DCE).

(® (CDA) (b) (BCF) (i) (ACF) (i) (CFD)
How many perpendiculars can be drawn to a line through a
‘point on it?

Which is the shortest segment joining a point to a line?

How many mid-points does a segment have?

How many lines can be drawn parallel to a given hne?
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10. .AB is parallel to CD. CpD is parallel. to:EF. Investigate
whether AB and EF are parallel, Co

11. Where do the non-parallel lines intersect?

12. What is the name of the linés in a plane which are equi
distant from each other?

13. Draw four lines.
(a) intersecting at one. point.
(b) intersecting at 3 points.
{c) intersecting at 4 points.
(d) intersecting at 5 points.
{e) intersecting at 6 points.

14. Draw three lines satisfying the given condition: (a) In-
tersecting at one point (b) Intersecting at 2 points (c) In-

tersecting at 3 points.
5-4. Planes
5.4. 1. An 'in’ves!igati’on in a plane’
Practical. On a wooden plank nail three naxls, each measurmg

10cm. They should not be on a line. -

(a) Place a plane card-board so that it may touch the head
of one of the'nails. In how many positions can this be placed in
this manner?

(b} Place a plane card-board so that it touches the head of the
two nails. In how many positions cap this be placed in this manner?

(c) Place a plane card-board so that it may touch the heads
of three nails. In how many positions can this be pfaced in this
manner? ‘ S :
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(d) Stretch a snmg nghtly 50 that it touches the heads of
any two nails. In how many ways can a plane card-board ‘be
placed so that it touches the entire portion of. the. strihg?

(e). Repeat asin (d). Then place the board so that it may
touch. the head of the third nail. In how many ways can that
board be placed in this manner? ;

(f) Stretch a string ughtly touching the heads of éﬁy two
pails. Stretch another siring tightly touching the head of the third
and any one of the two nails. Place the card-board touching these
two strings. ln how many ways can the board be placed m tlm

manner?

Consider the three héads of the nails as points Iying on a
plane, the card board as a plane and the stretched string as a
line. From the above experiments, youw would have seen the

following:
(a) lonumerable planes pass threugh a poina‘
(b) Inpumerable planes pass tlirough two points.

R NI AT TR TR TYon Py
(c) Only one plane passes through three "non-collitiear’ points.

'(\ i It

(d) lonumerable planes pass through a line.
{e) Ouly one plane passes through a lme and a pomt nqt on u
(f) Only one plane passes through two mtersechng planes

Necessary and sufficient conditions to de(ermme a planel o

") To determine a plane, we need three non-collinear points,
More briefly, any threc poinis are coplanar and any three: non-
collinear points determine a plane.

lu) Given a hine and a pomnt pot on the line therc is exactly,
one plane containing both of them. R
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(iii}) Given two ntersecting lines, there is exactly one plane
containing both.

5-4. 2. The intersection of two planes:

Two planes either intersect each other or do not iatersect.
When two planes do not intersect, then we say that the planes are
parallel to each other. When the two planes intersect, their
intersection is a line.

&)

Fig. 5-26
5.4. 3. Tntersection of 4 line and a plane :

Practical : »
(1) Hold a straight thin stick parallel to a card-board. Do

they intersect? If they intersect, mark it.

v (2) If the stick is not parallel to the card-board see whether
they intersect. If they do so, mark it.

(3) Place the -straight thin stick on the card-board. Do
they- intersect? If they do so, mark it.

(4) Considering the straight thin stick as a line, and the
card board -as a plane, what are the facts you discover? We dis-

c¢over that.



177

J’T}J zf“?

[CY)

Fig. s-27

(a) A line which is parallel to a plane does not intersect
the plane (fig-a).

{b) A line which is not parallel to a plane intersects the
plane at a point (fig-b).

(c) A plane and aline which wholly lies in the plane, in-
tersect on the line itself (figc).

Skew lines :

Fig. $-28

Consider AB and CD as the two edges of a Cuboid. The
lines passing through them do not intersect. Further these lines
do not lie in the same plane. ~They lie on diffcrent planes. If two
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Coplanar lines do not intersect they are called parallel lines.

The two non-intersecting non-coplanar lines are called skew lines.
In the figure AB and CD are skew lines,

 For example, consider the line /,, which runs from back to

front along the floor of your room and the line 7, which runs from
side to Mdﬁ‘ along the ceiling. ' They are skew lines.

9.

10,

11,

2

»v:in the adjoining figure name pairs of skew lines.

Exercise %-4

... How many planes.can. pass through a point in space?

How many .planes can pass through two points in space?

. How many planes can pass through any thl(fc non- galhnear

poinis in space?

" How Many  blanes can pass through any four nonecolhurar

points in space?

How many planes can pass through a line?

How many planes can pass through two intersecting lines?
How many plam:s can pass through two parailel lines?

What is the intersection of iwo planes?

What is the intersection of a line and a plane?

What.i‘s. the Iiote‘rsection of a plane and a line lying on it?

: Bt -
What is the name of thé line which is equidistant from a
plane?

e U '
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Fig.  5-29

5-5.  Plane figures and their properties + 'Rectilinear figures’

- Triangles, Rectangles, squares, quadrlaterals. are a few
examples for rectilinear figures. ‘

5-5. 1. Triangle:

- Plot three non-collinear- points A,B ard-C on asheet of
paper. Draw AB, BC and CA. The figure thus got js called a
triatgle.. In the illustration, the segments AB, BC, CA are called
the vertices of the triangle. At each vertex, an'angle is formed.
Therefore, a triangle has 3 vertices, 3 sides and 3 angles.

Fig. 5-30.-
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In the adjoining illustration P and Q lie in the interior of
the triangle. M and N lie on the triangle. D and E lic on the
exterior of the triangle. Therefore, a triangle separates the plane

into three regions. They are:

(1) Points in the interior of the triangle.
(2) Points on the triangle itself and,

(3) Points exterior to the triangle.

Some properties of the triangles:

1. You know of all the paths joining to points, the line segment
is the shortest. So the sum of the lengths of any two sides of a

triangle is greater than that of the length of the third side.

(a) The sum of the measures of the three angles of a
triangle can be found either (1) by paper folding or (ii} by cut-
ting the angles and replacing them as shown in the illustration.

Fig. 5-31
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From these, we know that the sum.of the -measures, of three
angles of a trianglc is 180.

Kinds of triangle :

AN

\,

N\

SCALENE
TRIANGL E ”W\EJG-LE

EQUILAT X
7nmnéﬁ?L I8pSCeLES

N

OBTUSE ANG LED
TRIANGLE RIGHT TRIANGLE Ac”’%‘:f&'&f.%

e i o

Fig. 5-3

i (a) A triangle, whose all the three sides are congruent is
called an equilateral triangle.

(b) A triangle, any two of whose sides are congruemt, is
called an isosceles triangle.

(c) A triangle, no two of whose sides are congruenl, is
called a scalene triangle.
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Thas triangles can be classified into three kinds by comparing
the lengths of the three sides.

i (a) If the measure of any one of the three angles is greater
than 90 (obtuse), then it is called an obtuse angled triangle.

(b) _’[f the measure of any one of the three angles is
90, then it 1s called a right triangle.

(c) 1f the measure of each of the three angles of a triangle
s acute {that is less than 90), then itis called an acuie angled
triangle. '

Thus triangles can also be classified into three kinds by
comparing the measures of angles of a triangle.
Z2. Rectangles :

The edges of windows, doors, table top, post card havea
shape as shown n the figure.

fig. 6-33

- This figure is called a rectangle.

{n the figure, AB-and CD are called the lengths, AD and
BC are called the breadths. AT and BD are called the diagonals.
You know how to draw a rectangle. »
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Practical :

Take a rectangular sheet of paper, (i) Isit possible to
fold the paper so that the lengths coincide? (ii) Is it possible to
fold the paper so that the breadths coincide? {iii) Using the divi-
ders, compare its diagonals. (iv) Using the protractor measure
the angles A,B,C and D. Compare them. (v) Compare the
measures of AO,BO,CO and DO. . :

-

D : C

Fig. 5-M4
. You will notice that in a rectangle.
(i) Lengths are congrueat, breadths are congruent,
(ii) Diagonals are congruent.
(ili) The four angles are congruent; each meaéure being 90 .

(iv} The diagonals bisect each other; each of the four segments
2 . _soobtained are congruent. : e

Squares :
If all the four sides of a rectangle are congruent, then the

rectangle is a square. Hence, square is also a rectangle. All the
properties of a reetangle hold good for a square also.
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Properties of a square:

1. Al the four sides are congruent,
2. The disgonals arc congruent.
3. Four angles are congruent, the megasure heing 90°,

4. The diagonals bisect each other.

8. If the point of intersection is O, then the segments OA,
OB, OC and OD are congruent.

6. The diagonals are perpendicular to one another. (lIn a
rectangle it is not so.)

4. Circles:

Place the lid of a bottle on a sheet of paper. Draw the out-
line of it using a pencil. You will get a figure like this. This
figure is called a circle.

© The points A and B ‘lie' in the Interior of the circle. The
points C and D lie in the exterior of the circle. The points P an¢
Q lie on the circle. :
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Fig. 6-36-37

Therefore a circle separates the plane into three regions.
They are as follows:

(1) The points on the circle.

{2) The points that lie in the interior of the circle and,

{3) The points that lie on the exterior of the circle.

fig. 5-38
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Matk a point P on a sheet of paper. Keep the sharp
point of the compasses on P. Stretch the arms to some measure
of segment. Rotate the compasses. The figure we get is called a
circle,  The point P is the centre of the circle. Note that the
cemtre does not lie on the cirele. Draw a line through the centre.
Let this intersect the circle at A and B. The segment ABisa
diameter. Using a divider compare the measures of a radius and a
diafeter. You will find that the measure of diameter of a circle
is twice the measure of its radius.

Fig, 5.39
Investigate the numbe; of diameters that can be drawn.

How many radii (plural for radius) can be drawn?

Fig. 5-40

The points A B le on the circle. The curve APB which
joins A and B is called an arc. The curve AQB which joins A
and B is called an arc. The smaller curve APB is called the minor
arc and the longer curve AQB is called the major arc. The scg-
ment AB is called the Chord. ‘
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Draw as many chords as possible. Measure each of them.
Which is the greatest chord among them?

Starting from a point on the circle and move on it till we
reach the same point. The distance covered is one revolution of a
circle. '

This revolution is called the circumference of a circle.

Fig. 56-41

Fold a circular sheet of paper aboui one of the diameter.
_ The two parts coincide. A diameter bisects ‘the cirele into two
semi-circles.

Fig. 5-42

Construct a semi <izcle; Join any point P on the circum-
ference with the end points of the diameter, viz, A and B, Measure
the angle £APB. Yousce that m ZAPB==90°. Therefore, the:.
angle in a semi circle is always a right angle.

P
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Exercise 5-5

Can there be two right angles in a iriangle?

Can there be two obtuse angles in a triangle?

Which of the following can be the angles of a triangle? State
the reasons.

(a) 60° 70°, 80° (b) 30°, 40°, 50° (c} 50°, 60°, 70°
(d) 45°, 90°, 45° (e) 60°, 40°, 80° (f) 90°, 90°, 100°.

Find the measure of the third angle of each of the triangles
whose other two angles are as follows :

(a) 70°,40°,  (b) 50°, 80°  (c) 100°, 60°.

Can a triangle be constructed with the following sides ?
(a) 5cm, 6¢cm, 7cm (b) 8cm, 5cm, 3cm
(¢) 0cm, 4cm, Scm  (d) 6cm, 10cm, 12 cm
(e) 8cm, 2cm, 4 cm (f) llcm, 6cm, 5cm

Name the kinds of triangles each of which having the
following measures of angles :

(a) 50°, 60°, 70° (b) 30°, 40°, 110°
(c) 60°, 30°, 90° (d) 45° 45°, 90°
(a) Can a square be considered a rectangle ?
(b} Can a rectangle be considered a square ?
(c) Can a diameter be considered a chord ?

(d) Can a chord be considered a diameter ?

Find the length of a diameter of the circle having a radiu: of
length, :

(a) 3.5cm (b) 6cm (c) 12cm
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9. Find the length of a radius of the circle having the following
as length of diameter.
(a) 8cm (b) 12cm () 7cem
10, {a) How many centres can a circle have ?
(b) How many radii can a circle have ?
(c) How many diameters can a circle have ?

(d) How many chords can a circle have ?

11. Arrange 15 match sticks as shown in the figure. Remove
3 match sticks to form 3 squares.

-

%

P

Fig. 5-43
12. Arrange 16 match sticks 1s shown in the figure. Remove
4 match sticks to form 4 equilateral triangles.

Fig, 5-44

13
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'13.  Arrange 9 match sticks as shown in the figure.

(a) How many equilateral triangles are there in this figure ?

(b) Remove 4 match sticks to form 2 equilateral triangles.

Fig. 5-45
(c) Remove 3 mafch sticks to form 2 equilateral triangles.
(d) Remove 2 match sticks to form 2 equilateral triangles.

5-6. Constructions .

5-6.1. Geomentrical instruments and their uges

The following instruments are in the Mathemetical instru -
meats box .

PACALLFL RULEXG

DVIDERS
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(a) Scale or graduated ruler :

One edge of thescale is graduated in centimetres and
millimetres and the other edge is graduated in inches and 4 of an
inch. Is used :

- 1), fordrawing a line.

.....

1) for measuring a line segment.

(b) A pair of compasses :

A compass helps us to draw a circle with a given radius,

It is also used to cut a line segment of given length on a line.

t

(¢) The divider :

It is used to measure line segments and compare the lengths
of any two segments.

(@) Set squares :

It is used to draw lines perpendicular to a given line with’

a pair of set squares, we can draw a line parallel to given line.

(e¢) Protracter :

Parallel lines can also be drawn to a given line
using parallel rules. Its semi-circular edge is divided into 180
equal parts. Each division is called *a degree’. The marking
begins with zero at the outer right side and ends with 180 at the
outer left side, At the inner edge the marking begins in the zero
at the left side and ends with 180 at the right side. It is used to”
measure angles. It is also used to construct an angle to a given

megsurement.
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5.6. 2. Construction of angles through paper folding :
A piece of paper of any shape is folded once The second

fold is made in such a way that the edges coincide (Refer the
fllustration givea below). Measure the angle. It is a right angle. .

a)
Fig. 5-47

Foid again, so that the two arms of the angle coincide again.
Measure the asgle. An angle of measure 45° is obtained.

Fig, 5.48

Fold a sheet of paper. Mark a point P on the edge of the
fold. Make two folds through the point P one over the ofther by
trial and error. These two folds decide the paper into three equal

" parts. Measure the angle <o formed. It will be g,
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. p p p o
B0
(G)' ©)

Fig. 5-49

Ifone layer is unfolded, an angle measurg of 120 is
obtained, ,

Fig.5- 50
Fold the portion corresponding to the angle measure 60
such that the arms of the angle coincide. The angle measure 30

is obrained.

If we unfold all the layers, we get six equal parts. Fold
one layer and measure the angle. The angle measure of 150 i

obtained,
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Fig. 8-61.

56. 2. Construction of @ line segmrent of o given length ¢

(e.g.) Draw a line segment whose length is S8cm.

Method of Construction: Draw a line XY using a ruler, Mark a
point A on it, Place the pointed leg of the compasson@eofa
ruler and spread the other so that it pitches 8ca on the raler,
Place the pointed leg of the compasses on the point A and cut en
8vc on the line XY. Let this point be B. AB is¢he required line
segment whose measure is Sem.,

5.6. 4. Construction of an angle ef given size?

(e.g.) Construct an angle whose measure is 60° usiag a ruler dmgv
the ray AB. Place the protractor in suck a way that the mid-point
of the base of the protractor coincides with the end point A of the
ray and the ray coincides with the edge of the Protractor.
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Find the given number (i.e, 60°) on the semi-circular edge
of the Prowractor. Siart counting from the Zero near to B

and place a dot C against the number 60° and close to the circular
edge. Join AC.

§6. 5. (a) Bisection of line segments through paper foldiag ¢

On a sheet of paper draw a fine segment ABto the given
measurement. Fold the paper in such a way that A coincides with
B. The crease bisects the given line segment.

{b) Bisection of an angle through paper folling:

Draw an angle on a sheet of paper to the given measure-
ment. Fold it so that the arms coincide. Then the crease bisects
the angles into two congruent angles.

6. 6. (a) Drawmg a paralle! line usmg parallel ruler.

Paraller ruler is used to draw parallel lines

Fig 6-53

The parallel ruler bas got two frames. Keep one of the
frame of the ruler on the given line. Place the other frame in the
required position and draw the parallel line, o
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(b) Drawing a paralle} line using the set square:

Keep one edge of a set square on the given line as shown in - |

the figure (i).

. o, Vﬁy

N YV

(e

Fig, 6-54

Match the other edge of the first set square with an edge of
the other set square as in figure (ii) keep this fixed and move the
first set square along the edge of the fixed set square and draw
the line parallel to the given line through the other edge.

§-6.7. Drawing a perpendicular line to a given line from a point
outside it using set square :

Place one of the two edges (which contain the right angle) of
the set square on the given line. Move the set square in such a
way that the other edge passes through the given point. Drawa line
close to this edge passing through the givea point. This is the.
required perpendicular, L
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5.6.8. Construction of a circle of given radius¢

{e.g.) Draw 2 circle of radius 5 cm.
Mark a point P on a sheet of paper. Take a measure of
$ cm in the compasess. Place the pointed leg on P. Rotate the
compasses. The point of the pencil draws the required circle.

Exercise 5-6

L. -Form the angles of the following measures .through paper
folding :
(a) 15° (by 135°

2. Draw the line segment of the following lengths and bisect' them
" through paper folding :

(a) 7.5¢cm (b) 8.3 cm,
3. Draw angles of the following measures and bisect them through
- paper folding : ’
(a) 75° (b) 100° (c) 50° (d) 120°..

4. Draw a line. Mark a point P in the upper region and Q in

in the lower region each at a distance of 4 cm. Through these
two poiats draw lines parallel to the given line.

v

S. Draw a'line. Draw three lines perpendicular to ft.
6. Draw a circle of radius 5§ cm.

7. Draw a circle of radius 7-2 cm.
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ANSWERS

EXERCISE §-1
1. @) 'Spherc (b) cone

(c) cuboid (d) Sphere

(g} Cube (h) Cubeid
(j) Cytinder (k) Come

{e) Cylinder (f) Cone
(i) Sphere

(1) Sphere
{m) Cylinder. '

2. (a) 6,12 8,
(d 5, 8,95

(b) 6,12, 8 (c) 4,6, 4

(¢) 8, 18,12 () 59,6

Number of faces + Number of vertices = Number of
edges = 2.

3. (a) Sphere (b) Cone (c) Cylinder (d) Hemisphere
4. (a) Rectangle (b) Square

(c) Circle  (d) Circle
~ (e) Triangle (f) 4

(g) Hexagon.

Exerclse §-2

1. (a) Innumerable points

(b) Innumerable points
(c) Innumerable points.

2. (a) 6 lines

(b) 6 line segments.
3.

(@) (i) 90 (ii) 30 (iii) 120 (iv) 60 (v) 150

(b) (1) 90 (i) 270 (iii) 45 (iv) 135 () 315 - (vi) 30,
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.

9 w»m W

10.
12.
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(a) 150 - (b) 90 ¢c) 130 (d) 100 (e) 90
¢f) LAOD, LBOD, LLBOE (g) L AOB, LBOC, LCOD
LDOE, (h) LAOQC, L.COE.

Exercise 5-3

. Innumerable lines; Innumerable curves.
. Only one line ; Innumerable curves.

. 3lines ; Innumerable curves. |

6 lines ; Innumerable cugves. _

. (ADF), (BCF), (ABE), (ECD).

. Only one perpendicular line.

. .Pcrpendicular line. 8. One.

. Innumerable parallel lines. 10, Yes, parallel lines.

Apoint.  12. Parallel lines.

Exercise 5-4

‘1. Innumerable planes 2. Innumerable planesl

. Only one plane 4, four planes

Innumerable planes 6. Only one plane

. Only one plane 8. A line 9. A point

The line itself 11. Paraliel

'(AB,CG); (AB,DH); (AB,EH): (AB,EG) etc.
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Exercise 5-5

1. Not possible. -~ 2. Not possible
3. (a) Not possible more than 180°
(b) Not possible, less than 180°

{c} possible; equal to 180°

(d; possible; equal to 180°
(e} possible; equalto 180°.

(f) Not possible : more than 180°
4. (a) 710 (b) 50 (c) 20.
5. (a) Possible, (b), (c), (d) Possible (e), Not possible.

6. (2) acute, (b) obtuse, (c) right triangle
(d) Isosceles right triangle.

7. {a) Yes (b) no (c) yes (d4) no.
8. (a) 7Tcm (b) 12cm (¢c) 24 cm.
9. (a) 4cm (b) 6cm (c) 3.5cm.

10. (a) One  (b) Inniumerable radii
(c) Innumerable diameters  (d) Innumerable chords,



6. APPLICATION
6-1. Ratios ' ' S
Gd 1.

B's house is twice farther away from the school as A's .
houmse is from the school. Using this statement answer the -
following questions: ’

_ 'Exercise 6-1
1." Can you find the distance between A’s house and the school ?
2. Can you firid the distance between B’s house and the school ?

3. IfA’s houseis loﬁ away from the school, how far.is- B’s
house from the school ?

4. The distance between A’s house and the school is 3-5m.
Find the distance between B’s house and the school.

5. The distance between B’s house and the school is 40 m. Find
the distance between A’s house and the school.

6. The distance between B’s house and the school is 16m. Find
the distance between A's house and the school.

We see that we deal with two different distances in the above
sums and we find a relation between them.

The comparison of two terms of the same denomination is
called ratio. The symbol used to denote ratio is * : »* (Read
‘Is.to’). In the above example, the ratio of the distanceis 1:2
(read  one is to two' ).
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Note :  The units of the terms must ¢ of the same deno mination
for comparison.

The ratio can also be expressed as a fractional nomber.

(c.g.) Weecan write 3:4 as § and 7:10 as 4. We can write the
fraction in its simple form. Similarly the ratio can also be written
in its simple form.

(eg.) 10:20 = 1:2; 15:25=3:5.
61, 2. Comparison of ratios:
(i) A ratio may be greater than another ratio.

(i1) A ratio may be equivalent to another ratio and
(i) A ratio may be less than another ratio. We compare the
ratios to find thls out.
Example 1: Whlch is greater? S$:6; 8:11.
5:6 and 8:11 may be written as £ and respectively
7Thclcm of 6 and 11 is 66

S Sxno s
6 6xIl ~ 66
_8__ _8x6 48
I 7 1ix6 T Te6
. 35 . 48
SIHCC—6-6~ > -6-6—
i > &

Hence 5: 6 is greater than 8 : 1.

Example 2: A mason mixes cement and sand in the ratio 2:1.
Anotber mason mixes them in the r2tio 3:10. Which of the mixtures
contains more sand?

“First mixture — Cement:. sand = 2 ;7

Second mixture — Cement: sand = 3; }Q
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Since we have to compare the amount of sand. in the mix-
tures, we make the quantity of cement equal in both mixtures.

The first mixture has 2 parts of cement and the second one
3 parts.

To equalise them, we find the l. c. m. of 2 and 3i.e. 6.

5207 =6:21,

5 3:10=6: 20.

». The first mixturc contains more sand.

6-1. 3. Proportion:

Exercise 6-2

1. Find the ratio of : 10m to 20m.

2. Find the fatio of : 60m to 120m.

3. Compare the above two ratios. What do you find?

You know that 10 : 20 and 60 : 120 are equivalent. There-
fore the ratios are said to be in Proportion.

A proportion has got four terms.

10 : 20=60 : 120. This is a proportion.

10 is the first term, 20 is the second term;

60 is the third term and 120 is the fourth.
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The ﬁrsi and the fourth terms are called the extremes or-
ends: the second and the third terms are called the middles or

means. In the above example, 10 and 120 are ‘ends’ and 20
and 60 are the ‘means’. '

Exercise 6-3

1. Complete the table given below:

i 1t 1 v I Col. x { IIColx
Column { Column | Column | Column {1V Col. | IICol.
a 2 -5 4 10 — —
8 12 6 9 - | =
6 ) 8 18 24 — —
5 8 15 24 — -
3 7 24 56 — -

Find the ratio of each number of column I to that of

column Il

Find the ratio of each number of column IlI to that of

column IV.

Are the ratios obtained in Qn. 2 and Qn. 3 equivalent?

What do you infer 7

. Are the answers in‘each row of the colurans 5 and 6 equal ?

If the ratios are equivaieat, the product-of the extremes is

equal to the product of the means .
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é-1. 4. Computation with ratios :

Example 1 : Distribute 30 mangoes between 4 and B in the ratio

-+ 10101010010
OO0

OO
=2 0000100
OI00I0P

Fig., G-t
If we give 2 mangoes to 4, then B must get 3. For this
we require 5 mangoes. In this way we can distribute 30 mangoes 6
times.

OO 00

SO0 OO

A4 gets 2 X 6=12 mangoes.
and B gets 3 X 6=18 mangoes.
This problem can bé easily done in the following manner :

1t ‘A’ gets 2 parts then ‘B’ will get 3 parts. Both of them -
together get 5 parts.

In other words, 4 gets 30 x 2 =12 mangoes.
B gets 30x =18 mangoss.

Example 2: Distribute Rs. 700 between 4 and B in the ratio
of3:4.

A gets 3parts and B gets 4 parts.
14
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Total 1s 7 parts
A gets Rs.-§ x 700 =Rs. 300.
700 = Rs, 400,

ccn /4 and 8 in the ratio

Example 3:

of 5:7. A gets Rs. 240. Finé B's share. What is the total

amount?

The vaiue of 5 parts = Rs. 240.
The valuz of 1 part=Rs. 240+ 5=Rs. 48
B gets 7 paris=Rs. 48 x 7==Rs. 336.
Total amount==Rs. 240+ Rs. 336,
=Rs. §76
4 and 8 share the fruits i a basket in the ratio of
7:10. B gete 13 fruits more than 4. How many
fruits are there in the baskei?

Fxample. £,

A’s share is 7 parts.
B's share is 10parts.
. B gets 3 paris more than 4.
The vaiue of 3 parts =15 fruiis.
The vaiue of 1 part =2 or 5 fruits.
o A's share=7x 5 or 35 fruits.
A’s share= 10 x 5 or 50 fruits.
o. The total number of fruits =85

6-1. 5. BSecale Drawings:

¢nis 50 m and breadth 20m. The
be drawn according to its actual size.

Lo
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We draw a rectangle of Scmx Zom, so that it represents the garden.
1 ¢ in the picture represenis 10 m. This is called the seale of the
drawing. [n other words lem actually represcnts 10 100= 1000
em. The ratio between the length in the picture and the suiua’
fength is 1: 1000. This canaiso be written as s The ratio
15 iscalled the representative fraction of the drawing.

The size of the bacteria is very very small. The micrascope
makes it look bigger so that it can be seen. We say the microscope
enlarges or magnifies the size of the bacteria. If the ‘microscope
magmﬁes the bacteria 3000 times, the represemata\ e fraction is
1000 grscale is 1000 +1. This means that the actual length of the
bacteria is toss Of the correspondmg length seen through the

MICosSCope-

Bxercise 6-4

1. A road of the length 300 m has been drawn to differeat
scales by different students. If the length e the diagram

s as foliows, find the scale and the representative {raction used
by each student.

(a) 5om  (b) 6cm () 0em  {d) 12 om
(e) 15cm (f) 20em (g} 25cm (h} 30 cm

2. laa picture, I cm actually represents 20 m. Give the distance
represented by :
(a) Sem  (b) 25cm () 12-8cm
(d) If the actual distance is iOO m. how will it be represcnted
in the picture ? _
3, Inascale drawing, ! cm represents 20m. Find the length in the

. diagram which represents the actual distance of 170 m.

4. Inascale drawum 1cm represents 20 m.  Find the length of
the diagram which repr»senis the actuaﬁ distance of 500 m.
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Exercise 6-5

Find the ratio of the shaded portion to the entire portion in
the following figures.

ﬂg. 6-2
Compare the following pairs of ratios :

(a) 6217; 5:9 (b) 7:10; 3:48
(¢) S:17: 3:11 (d) 8:25; 4:18
(e) 11:18; 7:132 (f) 16:18; 10:7

Find the term 1eft out in the following :

(a) 3 :5 =18:0 (b) 7 :9 =0 :27
(c) 4 : 0D=2:30 ) O0:3 =21:9
(e) 5:7 =20:0 () 8:3 =0:12

(g) 15:0 =5: 17 () D:33=16:11

il

(a) Distribute Rs. 400 between 4 and 8 in the ratio 3 : 5,

(b) Distribute 700 sq m. of land between 4 and B in the
ratio of 17 : 18.

(a) Mani and Velu share an amount in the ratio of 10: 7.
Velu receives Rs. 15 less than Mani. Find their indivie
dual share. Find the amount.’

(b) Ramu and Somu share a bag of paddy in the ratio of
i1 : 5. Somu reccives 36 | of paddy less than Ramu.
How much each of them get? Find the total quantity
of paddy in the bag.
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6. (a) Kuppan and Subban share an amount in the ratio of

2,

'

(%)

(b) .

11:9. - If Kuppan gets Rs. 33, how much will Subban
get?

X and Y share sweets in the ratioof 3:4. 1If Y gets
12 sweets, how many sweets will X get?

"_(a) A picture is drawn to the scale of 1 :1000. Give the

actual distance represented by {a) 1 ecm (b) 3 cm in the
picture. '

A picture is drawn to the seale of 1:10000. Give the
actual distance represented by ! cm in the picture.

(a) In a picture 1cm actually represents 50 m. Find the

®)

representative fraction.

In a picture 10 cm actually represents 1 mtm. Fiod the
representative fraction.

6-1.6. Direct Variation :

1.

On 20-5-79 at § P. M. the shadow of 30 cm vertical rod is
90 cm long. The shadow of 10 cm vertical rod is 30 cm long.

Using the above data do the followiag Exercise.

Exercise 6-6

(i) Complete the table :

Height of the rods 2 8 |15
(in cms.)

Length of the 27 |48
shadows (in ¢ms.)

120

om—
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(i} Find the ratio of any two rods:
i) Find the ratio of their respective shadows,
{iv) Are these two ratios equivalent ?
2. A book is priced at Rs. §/- per copy.
(i} Complete the table:

Number of 1 2. 3 4 s 6
books

Total price (Rs.} 5

{ii) If the number of books is doubled, what happens to the
price of the books 7 v

(iii) If the number of books is tribled, what happens to the
price of the books ? ' '

&w) if the number of bcoks is 4 times the original one, what
happens to the price of the books ?

(‘v ) Does the ratio of the bocks vary proportionately to the
ratio of their respective prices ?

{vi) What do you learn 9
) The price of books increases as the number of books :
anreaSes

Thus if two quantities vary in the same ratio, then theyare

said to be in direct proportion
in the above table :

* otal price 5 _ 10 15 20 25 .

Wumber of copies T 2 3 =3 3
e Hlege, § is called the counstant of variation,
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Price and gquantity ;

(e.g. 1) The price of '7'Kg. of jaggery is Rs. 21, What is the
price of 10 Kg of jaggery at the same rate ?

Jaggery (Kgs.} ‘ ' - Price (Rs.)
7 : o 21
10 T

The cost of jaggery increases proportionately as the quantity
of jaggery increases. Therefore the cost of jaggery varies direstly
as the gquantity of jaggery.

* When the guantity increases i the ratio §0: 7, the cont
also increases in the fatic 16:7; that is, the cost of 16 Kg
becomics 1.2 times the cost of 7 Kg.

The cost of 10 Kg of jaggery = Rs. 52 x 21 = Rs. 3.
Verification -
"The cost of 7 Kg jaggery is Rs, 31
The cost of 1 Kz jaggery is Rs. 3L = f&sa 3
The cost of 10 Kg of jaggery is Rs. 3 » 10 == Rs, 30.
Time and Work -

(e. g.2) In 8 minutes 56 litres of waier flows through atap.
How many litres of water will flow through that tap in !5 minutes.

Time (minutes) Water (liires)
8 56 :
15 ?

The quantity of water jncreases proportionately as the
duration of waterflow increascs. So the quantity of water varics
directly as the time, . L '
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The duration of water flow becomes & times.

The quantity of water = 4 X 561 = 105 L.

Verification :
In 8 minutes the quantity of water available is 56 litres.
In 1 minute the quantity of water availableis &2 1 = 7 litres,

In 15 minutes the quantity of water available is 7 x 15 = 103
litres.

Time and Distance :

(e. g. 3) At a uniform speed Kandan Cycles 15 km in 3 hours.
How many kilometres would he have travelled at the same speed
in § hours?
Time (hours) Distance (kms)
15
?

The distance travelled increases proportionately as the
time increases. So time and distance are in direct proportion.

When the time becomes § times, the distance travelled also
becomes & times.

In 5 hours of time Kandan would have travelled
$ x 15km =25 km.
Priocipal and Simple Interest :

(e. g. 4) : The interest charged for a sum of Rs. 700 is Rs. 84.
Find the interest that will be charged for Rs. 1200 for the same
period at the same rate.

Principa! (Rs.) Interest (Rs.)
700 84
1200 7.
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As the principal increases, the amount of interest increases
in direct proportion,

When the principal becomes 1292 times, the interest also
becomes 12%¢ times

Interest for Rs, 1200 = 1299 x 84 = Rs, 144

Exercise 6-7

1. (a) The cost of 6 time—picces is Rs, 390. Find the cost of
9 time-pieces.

(b) The cost of 8 m shirting cloth is Rs, 68. Find the cost
of 6 m of the same.

{c) Kandan paid Rs. 12-50 for § litre of milk. How much
Velan has to pay for 8 litre of milk at the same rate ?

(d) Balan’s family requires 7 kg of sugar 2 month. It ‘costs
Rs. 21.  Velan’s family requires 12 kg of sugar a
month. What will be its cost at the same rate ?

2. (a) 12 mencan constructa road of 120 sq. m. What will
be the area of road constructed by 20 men of the same
Ski"? ‘ L

(b) Raman can paint 15 boxes in 5 hours. How many boxes
can be painted by him in 6 hours?

(c) A typist can type 200 words in 5 minutes. How many
. words can be typed in 12 minutes taking that he does it

at a uniform speed?

{d) 35litre of water can flow through atap in 7 minutes.
How many litres of water can you tap in 15 minutes?
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5

(b)

(c)

(d)

{a)

(b)
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Rajagopalan travels 12 km in a bullock<cart in 3 hours.
How long would he have travelled at the same speed in
$ hours?

Gopalan cycled 30 km in 5 hours. How leng will he
take to travel 21 km?

The whee] of 2 machine makes 20 revelutions in S5minu.
tes. How many revolutions will it make in § minutes
at the same speed ?

A man travelled 300 km in 6 hours. How many hours
would he take te travel 275 km?

The annwbai interest chorged for Rs. 4,000 is Rs. -720.

Find the annual interest for Rs. 3,200,
The interest for a certain principal for 3 years is Rs. 141,
Find the asnount of interest at the same rate and for the

. same principal for 7 years,

()

(d)

State
(a)
(b)
(c)

(d)

“ v

A certain principal yields an interest of Rs. 54 in 3years,
How long shali the principal be depesited to yield an
interest of Rs. 126.

If a principal of Rs. 5,000 yields an interest of Rs. 75
a month, how much one should invest to get an interest of
Rs. 120 a month?

whether the following stateinents are true or false,
The age of 2 man varies directly aé his height.

The age of a man varies directly as his weight. -

The nymber of 40 w bulbs available varies du'ectly as its
price.

The revolutions of a whcel varies directly as the distance
travgl!ed
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(e) Thetime taken to dty a wet cloxb vaﬂes dmoﬂy as'jts
length,

6.2, Percentages:

Percentage is a fractional number. If the denominator of a
feactional number is 100, then the fractional number represents a
percentage. Percentage is denoted by “%”. The word percen-
tage means “for every hundred” or hundredths of a given number.

Percentage is a ratio whose second term is 100. 3Jout of 5 is

o ) 3x20 60
written as §.. # can be written as 5% 20 100

‘ lgoo is actually 60 out of 100 or 609,.

Note: 60% means %%. So also 100% means 123, A fractional
pumber can be expressed as a percentage and vice versa.

To cenvert a fractional number intd a percentage, that
fractional number should be multiplied by 195 i. e. 1009,

(e.g.)-g— - —g—- x 1009 = -—»—-/,==62 ‘/,,==62—-%

To convert a percentage into a fractional cumber the amount
of percentage should be divided by 100.

The symbol 9, stands for .

50 . I x50 A
(eg) 0% = 1556 = 2xs50 = 32

A percentage can alsq be expressed as 8 decimal fraction:
30 8

87 = 100 o * o0 = 038

A decimal fraction can alse be cxpressed as a percentage.
(c.g.) Express 0.54 as a percentage.
0.54=0.54 x 1009, = 547,
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Percentages are applicable in several life situations.

(a) 1t iseasy to compase two fractional numbers if they
are expressed as percentages.

(e.g.) Compare ¢ and % by changing them into percentages,
F=3%x100),= 232 9 = 603
=S x 1009 = 292 = 564, = 561 %
L >

P

{b) Percentapes are used to compare the marks, to calculate
profit and loss, interest etc.

(e.g) Valliscored 9 out of 20 marks in the first test and 12 omt
of 25 marks in the second test. When did she get more
marks?

In the first test. Valli obtained & = & x 100% = 45%
In the second test, Valli obtained 32 = §§ x 100y = 48%
So Valli got more marks in the second test. '

Some fractional numbers and their equivaleit percentages
are given below. Learn them.

}=50% $=20 %
$=25% $=40 %
1=75% $=60 %
+=1%% }=333%
e =61% §=6639%
= 10% $=163%
d= 5% T=84%

o= #%
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Exercise 6-8
Express as percentage
(3) 3 (b) & () 4% (d) & (e) 4 (f) &

Express as fractional number:

(@) 8% (b) 45% (c) 75% (d) 60% (e) 32%
«6) 49%

Express as decimal fraction:
(a) 2% (0 8% ¢c) 10% (d) 17% (e) 50%
(f) 5%

Express as percentage:

(a) 02 (b) 072 (c} 007 (d) 0-125 (e} 0.4
(f) 0.08.

In an examination a student scored 28 out of 50 in Mathe-

matics and 11 out of 20 in Tamil. In which subject did he

‘score more marks?

Ia a heap of 1,500 fruits, 300 fruits perished. Find the per-
centage of the fruits in good condition.

My monthly income is Rs. 800. Ispend Rs. 584 on food.
Find the percentage of my income spent on food.

Express as percentages :
(a) 300gm out of 1 kg.

(b) 15 minutes out of 1 hour.
(c) 100ml! out of 1 litre,

(d) 50m out of 1km.

{e) 40 paise out 1 Re.

Some applicdtions:
(e. g. 1) Last year the price of-a machine was Rs. 8,400. If there

is an increase of 7% in the price, find the current price.
Last vear the pricé of the machine was Rs. 8,400.
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In the current Slear theré is an increase of 7%,

~ The amount of price increase = Rs. 8,400 x 50
- S = Rs. 588

The current price Rs, 8,400 +-Rs. 588.
= Rs. 8,988
Note: The current price is also 1079 of the old price and is equal
to Rs 135 8400=Rs. 8,988

(e.2.2) Last year the population of a village was 18 000 In the
current year there is a 5% decrease. Find the present popuigtion.

Last year the population was 18,000
In the current year there is a decrease of 5%'
". The amount of decrease = 18000 % +§5= 900
Present population = 18000—9500
= 17.100.

" Note: The present population is ¢(100—5)% of the present popu-
iation and is equal to %% X 18,000=17,100
Business problem :
In business, the profit or lossis expressed as a percentage
of the price

fe.g.3) Sridharamoorthi bought a certain article at Rs. 80 and
sold it at Rs. 92, Find the percentage of profit.

Profit==selling price~— cost price.
= Rs. 92—Rs. 80=Rs 12.

For a cost price of Rs. 80 the profit Is Rs. 12,
-, Percentage of profit is 42 x 100% = 15%.
(e.g.4) A penis boughtfor Rs, 10 and sold at Rs. 8. Find the
percentage of loss.
Cost price=Rs. 10, Selling price = Rs. 8.
For a cost price of Rs, 10, the loss is Rs. 2.
. percentage of 1085 is -2 X 1005209, -
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(e.z.5) A man purchased a izble for Rs. 150 Hegeld itata
profit of 6%. TFind the sale price.
Cost price = Bs. 150. ‘
Selling price is 106Y% of the cost price .
. Selling price == Rs. 150x 135 = Rs, 159,
(e.g8) A motor car was bought for Rs. 12,000, He solditate
loss of 3%. Find the selling price,
Cost price = Rs, 12,000,
Selling price is 97% of the cost price.
" 8clling orice = Rs. 120005 2%,==Rs. 11,640.

" Simple mter st

You have leagnt already that the fcsmala for finding simple
interest is® :

. b=PNi (I ~Simple interest, P—Priacipal, Na-Time in years,
i==taie percent}.

-Amouat = Princioal + {nisrest.

fep7) Find thesimple islorest o the rate of 6% for . Rs. 400,
for 3 years. Find the amouni.
P = Rs, 460, N="71vears, i = -5, =0.06
Simaple interest == Rs.480x 3 .06
= Rs, 72
Ameunt == Rs, 408472 = Rs, 472,
(e.g.8) Find the simpic interesi fos Rs. 2,190 at ihe rate of 129,
per year, for the peried from 8-10-78 to 17-2.79. Find
aiso the amount.

From 8-16-78 o 17-2-72 the aumber of days is

October 1978 = 24 [inclusive of 8th]
" Movempber - 30

December ' = 31

January 1979 — 31

February — 16 [exclusive of 17th)

Total Number of days 332
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Rs. 2190, N =43¢ year, i=12%=0.12

Simple interest = Rs. 2190 x 32 < 0-12

=Rs. 95-04.

Amount = Rs. 2190 4-Rs. 95-04.

=Rs. 2285.-04.

fmportant note: Interest is charged for the date of deposit of
taking the loan, but is not charged for the date of withdrawal or
repayment,

L.

@)

(b)

(¢}

{a)

(b)

(c)

(a)

Exercise 69

On 7-8-79 in 8th standard A, 32 out of 40 students
attended the school. [a 8th standard B 43 out of 50 stud-
ents attended the school, Which division has the better
percentage of attendance? ‘

While making jewels a goldsmith mixed 2 parts copper
with 22 parts of gold. Another goldsmith mixed 1 part
of copper with 10 parts of gold. Which jewel cope
tained more of copper ?

In an election 2,200 men out of 2500 men had voted.
3,200 women out 4,000 women had voted.- Who had
the greater percentage of voting?

Last year the price of a land was Rs. 18,500. This year
there is an increase of 57;. What is the current price
of the land?

Last month the cost of a radio set was Rs 850. Now
there is an increase of 8%. Find its current price.

In 196]. the population of a village was 27.000. Ip
$971 there was an increase of 6% inthat population.
What was the population of that village in 197].

in a hospital, there were 21,500 out - patients in the
month ef Avgust. In the month of September there

was a dzcreass of 2%. How many patients were there
the month of September? :
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(c)

4 (a)

. {b)

(c)

5. (a)

(b)

(c)

6. (a)
(b)

.(c)

7. (a)
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On the first day of a month things worth Rs. 300 wefe
sold ina shop. On the 15th day of the month there
was a decrease of 159 in the sales. Find the sales on
the 15th day. ’

In the quarterly examination Hari scored a total of 420,

In the half-yearly examination there was a decrease of

10% in the total. Find his total marks in the half-
yearly examination.

A man bought a machine for Rs. 1,650 and sold the
same at Rs. 1,875. Find the percentage of gain.

A man buysone dozen pens at the rate of Rs, 5 each,
and sells them at Rs. 6 each. Find the percentage of
profit.

A man purchased a bag of rice containing 70kg. for
Rs. 175. He sold it at Rs. 2.75 per Kilo. Find the

percentage of profit.

A man buys one dozen fruits for Rs. 18, and sells it
at Rs. 1-25 each. Find the percentage of loss.

A man purchased a house for Rs. 35,000. Find the
percentage of loss if ke sold the same reducing its price
by Rs. 3,000.

A man invested Rs. 10,000 ina business. There was
a loss of Rs. 2,000, Find the percentage of loss.

A man purchased a grinder for Rs. 1,750. He sold the
same a't a profit of 5%. Find the sale price. i

A man bought one hundred fruits for Rs. 35. Hé sold
them at a profit of 12%, Find the sale price.

A man bought a Murrah buffalow for Rs, 3000 and sold
itata proﬁt of 4%, Find the sale price.

A man buys a bicycle for Rs. 600 and sells the same at
a loss of 5%. Find the sale prxcc
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i (b) A vegetable vendor buys some vegetables for Rs. 20 and

()

(a)

sells them at a loss of 2%,. Find the sale price.
The cost price of a steel table is Rs. 1200, He sold it
ataloss of 8%. Find its sale price.

Find the simple interest for Rs. 1750 for 4 years at the
gate of 12% per annum. Find also the amount due -
the end of the term.

(b) Find the simple interest for Rs. 5,000 for 3 years at the

(c)

9. {a)

(o)

{c)

rate of 15% per year. Find also the amount due after
3 years.

Find the simple interest for Rs. 2,500 for 4 yéars at the
rate of 121% per year. Find also the amount.

Find the simple interest and amount due for Rs, 1,200
at the rate of 15% per annum for the peiiod from
15-7-77 to 8-12.77.

Find the simple interst and amount due for Rs. 730
at the rate of 18% per annum for the period from
1-9-1978 to 15-3-1979.

Find the simple interest amount due for Rs. 7,500 at
the rate of 15% per year, for the period from 1-1-78 w
20-10-78,

6-3. [lnverse variation

Applications:
Taking thatabasket contains 24 fruits, do the following

exercise.

Exercise 6-10

1, ‘These fruits were distributed equally among 24 persons  Find
the number of fruits each got.

2, They were distributed equally among 12 persons, Find the

gumber of frutits go by each.
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3. If these fruits were distributed equally among 8persons, find
the number of fruits got by each.
4. If these fruits were distributed equally among 6 persons, find
the number of fruits got by each.
5. If these fruits were distributed equally among 4 persons, find
the number of fruits got by each.
6. If these fruits were distributed equally among 3 persons, find
the number of fruits got by each.
7. If these fruits were distributed equally between 2 persons, find
the number of fruits got by each.
8. These fruits were given to only one person. How many fruits
did he get?
9. Using the above, complete the following table,
Name of persons 243123 841 6} 4 31 21 1

Number of fruits
got by each

10
‘l"

12.

If the ratio of the persons is 24 : 12, find the ratio of the num
ber of fruits they get. Does it vary directly?
If the ratio of the persons is 12 : §, find the ratio of the num-

" ber of fruits they get. Does it vary directly?

What do you infer from these data?
From the table, we discover that as the number of persons

becomes 2,3,4 times the number of fruits they are getting becomes
3.1.}. of the total respectively. That is, as the number of persons
increase, the amount of their share decreases. If the ratio of
the number of persons is 24 : 12, the ratio of the number of fruits
will be 12 : 24 which is the inverse of 24; 12,

It two guantities vary in the inverse ratio, the two quanti-

ties are said to be in inverse proportion of each other.

15




224

Further in the table, find the product of the two quantities,
pamely, the number of persons and the number of fruits they get
at each sharing.

24x1=12x2=4x6=3%x8=24, Here 24 is called the

Constant of proportionality.

Thus the product of the measures of two guantities in inverse
variation is constaut,
Men and Days:

(e.g. 1) 4 men can whitewash a building in 12 days. Find the
number of days required by 6 men to whitewash the building.

Men Days
4 12
6 ?

More the men, less the number of days to complete the
work. That is, the number of men and the days vary inversely.
When the number of men becomes § times, the number of days
becomes § times.

-. Number of days=4 x 12=8.

Verification: 4 Men can finish the work in 12days. 1 man can
finish it in 12X 4 =48 days, ’
X 4
6
(e. g.2) In ahostel, there is sufficient quantity of rice for 30
students for 30 days 10 more students join them. Find for how
many days the rice will be sufficient.

6 men can finish it in 12 = 8 days.

Students Days
50 30
60 ?

When the quantity of rice is fonstant, the number of
students and number of days vary inversely as each other.

When the number of students becomes §2 times, the num-
ber of days becomes 3§ times

. No.of days= 3 x 30=25.
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Verification:

For SO students food is sufficient for 30 days.

For 1 student food {s sufficient for 50x 30 days.

For 60 students food is sufficient for 50;:)30 =25 days

Time and distance :

(e. g. 3) 1t takes 5hours for a man to reach a place at a speed of
15km/h. What time will he take if he travels at 10km/h to reach the
same place?

Speed (km) Time (hours)
15 5
10 ?

When the distance is constant the speed and time vary in-
versely. When the speed becomes 12 times, the time becomes 1§

times.
s.Time = 43 x5=7% hours.

Verification;

If he travels ata speed of 15 kmfh for 5 hours, the dis-
tance-{ravelled = 15 x 5=75km.
If he travels at a speed of 10 km/h it will take $5=7% hours.

Quantity and cost:
{e.g.4) A man buys 30 pens at the rate of'Rs. 5 per pen. If he
buys for the same amount a different kind of pen at the rate of

© Rs. 6 a pen, find the number of pens he caa buy.

Cost of pen (Rs.) Number of pens
5 30
6 ?

When the amount is constant, the ratio of the cost of a pen
and the number of pens vary inversely.
Here the price becomes §. times, the number of pens becomes
4 times. .

~ ¥ the price of 2 pen is Rs. 6 number of pens = £ x 30=125.
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Verification:

If the price of a pen is Rs. 5, the cost of 30 pens i
Rs. 5% 30=Rs. 150.

For Rs. 6 he can buy 1 pen.
For Rs. 150 he can buy §x 150= 25,

“Excreise ' 6-11

1 (a) 24 rﬁen can do a work in 15 days. How many days

(b)

{c)

(b)

3. (a)

{b)

()

will 20 men take to complete the same work?

4 men can unload a cart in 3 hours. How many hours
will 2 men take to unload the same cart?

5 pives of the same size fill a trough in 8 hours. How
many hours will 4 pipes of the same size take to fill the
same trough? :

A car takes 5hours to reach a place at aspesd of
60 km/h. What time will it take, if it travelsat 50
km/h?

A typist types 40 words per minute. He takes 30
minutes to type a document. If he types 25 words per
minute, how many minutes will he take to type the same
document?

A man bought 7 umbrellas at the rate of Rs. 25 each.
How many umbrellas can he buy {or the same amount
if the price of an umbrelia is Rs 357

A man bought 70 kg of sugar at the rate of Rs, 2-25
per -kg. How much sugar. can he buy for the same
amount, if the price of it is Rs 2-50 per kg?

A man bought 20 mirrors at the rate of Rs. 15 a mirror.
How many mirrors can he buy for the same amount,
if the price of a mirror is Rs. 257



6-4. Average:

A cricket player scores 10,20,35,45,50 runs respectively in
5 innings. Answer the following questions :

1. What is the total number of runs scored by him ?

. 2. How many inniogs did he play ?
3. Divide the total runs scored by the total number of innings’

4. Had he scored equal runs in each of the 5 innings, what
would have been the score in one innings ?

3. See whether the answers of Qn.3 and Qn.4 are equal.

From the above discussiop, we can see that he had scored
a-1otal of 160 runs in.five innings. Had he scored equal runs in
each of the innings, he would have scored 32 runs. We say his
average is 32 runs.
Total run scored
Average = ————— i ——m

innings played

In the above example the greatest score s 50 and the least
score 10. His average score is 32.

The average lies between the greatest score and the least
score,

, You will find that the average of several measures always
lies between the greatest and the least of those wessures.

(e.g. 1) The marks scored by a student in 6 tests are
30,38,26.48,22,34 respectively, Fiond his average marks.

The total marks scored by him in 6 tests « 304+ 38426+

48422+ 34=198.
His average marks = 138 = 33

(e.g.2) The average weight of a class of 50 students is 32 ke
Find the total weight of all the students.

The average weight of 50 students = 32 kg
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~ The total weight of 50 students = 32« 50 kg =1,600 kg.
(e. 2. 3) Inagrocer’s shop, the average daily sale for the firs
10 days of the month of Sepiember was Rs. 330. For ihe
remaining 20 days, the average daily sale was Rs. 180. Find the
average daily sale for that month.

Average daily sale for the first 10 days =Rs. 330

~ Total sale for the first 10 days= Rs, 330x 10 = Rs. 3300
Average daily sale for the remaining 20 days= Rs. 180,
»  Total sale for remaining 20 days = Rs 180 x 20
= Rs 3600
& Total sale for 30 days = Rs 3300 + Rs .3600
) Rs. 6,500.

& Average daily sale for the month of September = Rs. Sgun
= Rs. 230.

Exercise 6-12
1. Find the average of 17, 25, 38, 41, 59

2. The collections on 7 days-for a drama are as follows :
Rs. 753, Rs. 680, Rs. 552, Rs. 714, Rs, 580, Rs 1020 and
Rs.895.  What'is the average dally collection ?

3. The weights of rice in six bags of rice are as follows (In kg) f

70, 72, 75, 71, 68, 64, Find the average weight of a bag of
rice,

4. The average strength of 6 classes is 38. Find the total number
of students.

5. The average price of 15 tables is 210, Find the total price of
15 tables.

6. The average weight of 25 students is 35 kg, Find their (ots:
weight.
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. Ina class, the average height of 14 pupilsis 135 cm; the
average height of the remaining 16 pupils is 145¢m. Find
the average height of the elass.

8. A man travels for 3 hours at a speed of 45 km/h and again
he travels for 2 hours at a speed of 55 'km/h.” Find the
average speed,

9. Three groups boarded a boat. The average weight of the [0
=members of the first group is 30 kg. The average weight of the
4 members of the second group is 35 kg. The average
weight of the 6 members of third group is 40 kg.
Find the average weight of those in the boat,

10. In a week, the aveage temperature of a place is 33°C. ‘Bhe
average temperature of the first 5 days is 32°C. Find the
average temperature of the rest of the days.

6-5. Shopping Problems:

We purchase our requirements from the shop. The shop-
man gives a bill nd takes moaey from us. The bill contains
the quantity of the articles purchased, the rate, the cost etc,

Moadel of a bill :

No. Quantity Details Rate Price

Total eost

For some articles, Sales Tax is charged on tife (0% egst at

the rate of so many paise ( i.e. 2 ps, 3 ps. etc.) per rupse. CQovern-
ment fixes the rate of S. T. In the following sum. 8 T. is net
shown separately.
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{e. g.) Prepare a bill :

4 kg sugar at Rs, 3-10 per kg.

3 kg coffee seeds at Rs. 12-50 per kg.

6 Soap cakes at Rs, 2-75 per cake.

5 packets of Asafoetida at 1-60 per packet.

N . Details Rate Cost
. i
° Quantity 2 Rs. Ps. | Rs. Ps.
1 4 kg Sugar 1 kg 12-40
3-10
2 kg | Coffee Seeds 1 kg 37-50
: 12-50
3 6 cakes Soap Each 16-50
2-75
4 5 packets Asafoetida 1 pkt 8-00
1-60
Total cost 74-4p

Exercise 6-13

Prepare a bill :
1. 2 metres shirting cloth at Rs, 8-50 per metre.
3 metre skirt cloth at Rs. 12-25 per metre.

4 metre pant cloth at Rs. 15, per metre.
3 banians at Rs. 6-75 each,

2. 4 kg of Bengal gram at Rs. 5-30 per kg.
2 kg of Black gram at Rs. 4-80 per kg.
5 kg sugar at Rs. 3-10 per kg.
15 kg Rice at Rs. 2-70 per kg,
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3. 1 dozen pencils at 35 ps. each.

5.

% dozen pens at Rs. 2-50 each.

1 dozen notebooks at 30 ps. each.

§ Quires paper at Rs. 1-80 per Quire.
1 dozen Rubber pieces at 25 ps. each,

.. 500 gm tamarind’at Rs. 6-20 per kg.‘

250 gm chillies at Rs. 7-00 per kg,
250 gm corriander at Rs. 5-20 per kg.
4 packets Tea at 20 p. per packet.

24 notebooks of 40 pages at 25 ps. each.

18 notebooks of 80 pages at 40 ps. each.

16 notebooks of 100 pages at 65 ps. each.
14 notebooks of 200 pages at Rs. 1-15 each.
12 notebooks of 300 pages at Rs- 1-75 each.

Answers
Exercise 6—4

(a) 1 cm=60m; 1 : 6000

(b) lcm =350m; 1:3000

{c) 1cm = 30m; 133000

¢d) lem = 25m; 1:2500

(e) lcm = 20m: 1 : 2000

() lem =15m, 1:1500

(g) lem = 12m; l:¥200

¢(h) tom = 10m; 1: 1000

(a) 100m (b) s0m (c) 256 m (d) 10 cm.
8.5 em 4, 25cm.

Exercise 6—35

a) 3:8 (b) 716 (c) 13:24.

(a) 5:9 (b)3:4 (c) 5:17 (d) 8:25 (e) 11

(f) 16: 11 Theseare bigger ratios.
(a) 30 (b) 2 (c) S (d) 7
fe) 28 (f) 32 (g) 21 (h) 48

13
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{a) Rs. 150, Rs. 250 (b} 340sq.m, 360sq. m
(a) Rs. 50; Rs. 35; Total Rs. 85

(b) 66 litre; 30litre; Total 96 litre

6.
7.
8.

.W'Jl&w!\)

—
.

2w

{a) Rs. 27 (b) 9 sweets
(a) 10m. 30m (b) 100 m
(a) 1:5000 (b) 100:1.

Exercise 6-7

(a) Rs. 585 (b) Rs.51 (c) Rs.20 (d) Rs. 36
(a)*" 200sg. m (b) 18 boxes (c) 480 words (d) 75 litre.

(a) 20 km (b) 3 hrs 30 minutes (c) 192 revolutions
(d» 5 hrs 30 minutes.

(a) Rs. 576 (b) Rs.329 (c) 7years (d) Rs. 8,000.

(a) False (b) False (c) True (d) True (e) False.
Exercise 68

(a) 37%% (b) 4337, (e) 657, (d) 363% (e) 125%

(f) 58:%.

(a) & (b) & (c) & (d)% (e) & (f) #&.

(a) 72 (b) 08 (c) -1 (b) 17 (e) .5 (f) .75

(a) 20% (b) 72% (e) 7% (d) 12:5% (e) 40% (f) 8%.

Maths 6. 809, 7. 13%,

(a) 30% (b) 25% (c) 10% (d) 5% (e) 40%.
Exercise 69 |

(a) B (b) Il goldsmith (c) men.

(a) Rs. 19,425 (b) Rs.918 (c) 28,620.

(a) 21,070 (b) Rs.255 (c) 378.

(@) 4% (b) 20% (c) 10%.
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1

(a)
(a)
(a)

ta)
(c)

Rs.

(c)

(a)
(a)
(a)
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168% (b) 83% (c) 20%.

Rs. ]837-.50 (b) Rs. 3920 (c) Rs 3120.
Rs. 570 (b) Rs. 19-60 (c) Rs. 1,104,
Rs. 840; Rs. 2,590 (b) Rs. 2,250; Rs. 7,250.
Rs. 1,250; Rs. 3,750.

1,272 (b) Rs. 70-20; Rs. 800-20
Rs. 900; Rs. 8,400.

Exercise 6-11
18 days (b) 3 hours (c) 10 hours.
6 hours (b) 48 minutes.

5 umbrellas (b) 63 kg (c) 12 mirrors.

Exercise 6-12

36 (2) Rs. 742 (3) 70kg (4) 228 persons

Rs. 3150 (6) 875kg (7) 140.33 cm (Approximately)

49km (9) 34kg (10) 355°C.

Exercise 6-13

Rs 134 2. Rs. 86-80 3. Rs: 34-80

Rs. 6-95 5. Rs. 60-70.



7. GRAPHS

7-1-  One dimentional graphs :

Kandar's house

AR EEARGIEEER

Flg. 71
The figure above illustrates the street where Kandan lives
His door number is 7. In the figure the shadowed .one s
his house.

If we want to show the houses whose numbers are less than
7, we have to shadow the houses with numbers 1, 2, 3,4, 5,and 6
Do this in your graph notebook with red colour.

Similarly to show the house whose numbers are greate:
than 7, we have to shadow the houses with numbers 8,9,10,1)
and 12. '

Do this 1n your graph notebook with green colout

Q.Q
°o 1

QQ 0 0 O Qy
Tsdéevggnona

Fig. 7-2

In the above figure the dot which represents 7 is shown by a
thick dot.

Exercise 7-1

In your graph notebook draw six such figures. Do the
following exercise. Use differept colours each time.

1. Mark the numbers less than 7 with thick dots.

2. Mark the numbers greater than 7 with thick dots.
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3. Mark the odd numbers with thick dots.
4. Mark the even numbers with thick dots,

5. Mark the numbers between 6 and 11.

6. I:j/iark the prime numbers which are less than 12 with thick
ots. )

We find the graph above is a number ray with certain data
described.

Draw a number ray as shown below with hollow dots to
represent whole numbers.

ooooonnnnnnnnoog
5 i 4 » 4 5 & 7 8 8

. Fig. 7-3
Example-: Find‘thc solution, in whole numbers for the following :
(i) X=5 (ii)) X>5 (i) X<3
(i) Equation X=3

QO o o 0.0,
] 0 w % 3 [ 3

0 0O 0. 0 0O @ Q Q9 O
[ 1 2 3 a4 5 & 3 ®
Fig. 74

We have to point 5 on the sumber ray. So it is shown by

shadowing.
(ii) X>5 (In equality)
We know to show all numbers greater than 5, we shadow
all hollow.dots representing 6, 7, 8, 9, 10 and so on.

a A
g’??22557. R N U R

~ Fig. 7-5
(iii) X<5 (In equality).
We have to show the numbers smaller than 5. We shadow
the hollow dots standing for 4, 3,2, 1 and 0,
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Fig. 7.6

Exercise 7-2

1. Draw the following exercise in your graph notebook. (whole
" numbers ).
(a) X=4 (b) X>8 (c) X<7
(d) X=10 (e) X>8 (f) X<Ii2

1
10
g* HO. HOSPITAL
5 _af0L. lc.coLeGe
, s || PO.POSTOFFICE
) C P DARK
S.SCHOOL -
4 ' B.BANK
3} B L. L.LIBRARY
. PO PS. POLICE
STATION
1 .
H N
A 3 4 & ¢ 7 8 9 o7
' , East
Fig. 7-7 :

In the above graph sheet therg are 11 horizontal lines, and
11 verticle lines. o this graph, the school is situated at the inter-
sectlon of the 9th vertical line and 5th horizontal lige.
Considering the number denoting the vertical line as the first
number and the number denoting the horizontal line as second
number, we can represent the school thus; (9,5). 9 stands for
9th vertical line; 5 stards for Sth horizontal line. (9,5) points thelr
meeting point. -
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Exercise 7-3

Find the position in each case using the previous graph :

(i) Post office  (ii) Police station (1ii) Hespital
(iv) College (v) Park (vi) Library (vii) Harbour.

Now let us discuss the method of plotting of points as a
. two dimonsional graph. Let us take two number lines which are
perpendicular to each other. The plane they form is called Num-
ber Plane. Using this we can represent pairs of numbers. The
number line which represents the first numbers of the number
pairs is called the X Axis. The number line which represents the
second numbers of the number pairs is called the YAxis.

The first number is called the X co-ordimate and the second
number is called the Y co-ordinate.

Y
6—

5—

A

29D

Y N o

o ?5-5456“'7"

Fig 78

In the above figure,
Point —_ co-ordinate
A 43) )
B @1y
-C - (1,0)
D 0,2)
Q

(0.0) -
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Methott of marking the point A :

The co-ordinates of A are (4,3), First take 4 units on the X
axis, From that position, proceed 3 units vertically. Mark
this point as A, Similarly, you can plot B, C, Dand O
(O is the origin).

Exercise 7-4

1. Plot each of the points in a graph sheet:

(7, 4)' (30 0): (8) 6)/ (09 2)- (7y 1)

2. Read the following pairs of numbers from the graph :

d
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