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The National Anthem of Sri Lanka

Sri Lanka Matha

Apa Sri Lanka Namo Namo Namo Namo Matha
Sundara siri barinee surendi athi sobamana Lanka
Dhanya dhanaya neka mal palaturu piri jaya bhoomiya ramya
Apahata sepa siri setha sadana jeewanaye matha
Piliganu mena apa bhakthi pooja Namo Namo Matha
Apa Sri Lanka Namo Namo Namo Namo Matha
Oba we apa vidya

Obamaya apa sathya

Oba we apa shakthi

Apa hada thula bhakthi

Oba apa aloke

Apage anuprane

Oba apa jeevana we

Apa mukthiya oba we

Nava jeevana demine, nithina apa pubudukaran matha

Gnana veerya vadawamina regena yanu mena jaya bhoomi kara

Eka mavakage daru kela bevina

Yamu yamu vee nopama

Prema vada sema bheda durerada

Namo, Namo Matha

Apa Sri Lanka Namo Namo Namo Namo Matha

111
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Foreword

The mission of education is to provide for the future and to
ensure that the younger generation can grow up as citizens able to face
the challenges of the future with confidence. The changes instituted in
the grade nine school curriculum with these objectives in mind came
into effect in 2010. This textbook is a reprint of it.

As the government has to disburse an unbearable amount of its
revenue on free textbooks, it is your duty to make the maximum use of
this textbook and protect it well so that it can be reused. Then you can

be proud that you have added your mite to the national assets.

I wish to take this opportunity to thank the writers, the editors,
the members of the evaluation boards, the officers of the Educational
Publications Department and all the others who have contributed to the
compilation of this book.

W.M.N.J. Pushpakumara
Commissioner General of Educational Publications

Educational Publications Department,
"[surupaya"

Battaramulla.

13.05.2010
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\ Rounding Off and Sci
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Notation |

X

\
By studying this chapter you will be able to achieve the following competencies.
* Comprehending easy methods of writing and reading numbers.

*  Writing in scientific notation, a number given in general form.

* Expressing in general form, numbers given in scientific notation.

* Rounding off anumber to a given power of ten.

* Rounding off decimals.

- Scientific Notation

A picture of a scene from Sinharaja forest which
is a World Heritage is seen here.

The area of 'Sinharaja'is expressed there as

9.3 x 10’ ha.

The average land area of Sinharaja forest is
9300 hectares. We know that the number

9300 can be written as
e : o Sirza'aia Forest Area 9.3 x 10°ha
or 93 S 101, ' : .
or 9.3 x 1000

9.3 x1000is 9.3 x 10’ .When this land area is written in the form 9.3 x 10° it is
very easy to indicate this number, as shown below.

9.3 x 110’
Number between The power of 10
one and ten

Expressing a number as a product of 1 or anumber
between 1 and 10 and a power of 10, is known as
denoting a number in scientific notation.

This notation can be generaly expressedas P=a x 10",
neZ

Mass of the earth is
approximately
Here 1< a<10 \.6.0 x 10* kg oS

1 For Free Distribution



Accordingly, when the number 9 300 is indicated in scientific notation it is
written as 9.3 x 10

[ Example 1 J [ Example 2 ]
Write 725 000 in scientific notation Wiite 253 in scientific notation
725 000 = 7.25 x 100 000 753 =253x10
=125x100 -, =2.53x 10
.7 Exercise 1.1 <:,l
(1) Complete the table given below expressing in scientific notation the numbers |
written in general form in the first column. l
Number in As aproduct of lora Number in scientific f
general form number between | nc; '«1('?'\»1.1 | 7 f
, and 10, and a power | |
i of ten i
| i
G| 9300 9.3 x 1000 P o93n s | |
| (i) 500 5.0 x 100 50K 2 |
(i) 32000 | - N ‘; ;
(iv) 30500 3.05x 10000 | e }
| » 7250 | eeeee- B e
% (vd 1000000 | —— L

(2) Wnte the numbers given below in smentlﬁc notation.
‘ (1) 6000 (i) 72000 (iii) 12500 (iv)33300 (v)275000
(vi) 186 000 (vii) 10000 (viii) 21 (ix) 111 Axj3 333

' (3) Write the number six hundred thousand in (i)general form (ii) scientific notation

'(4) The land area of Sri Lanka is about 65 610 square kilometres. erte this number
in scientific notation. ‘

((5) If 12 kg of rice is needed for a pupil for monthly consumption, find the quantlty

of rice needed for a hostel with 200 pupils, for one month. Write this number in
scientific notation.

scientific notation.

- SRR — —_—

X
i(6) Sri lanka produces 810 000 kg of tea per day for export. Write th1s number in
|
I
{

( Can you express the number 1 235 in sc1ent1ﬁc notation? ) i

St SR /

For Free Distribution 2



Writing a number less than 1 in scientific notation

Observe how the following numbers are written as powers of ten

1000 = 10° g i
100 _ 10 Accordingly, decimal numbers have
10 - 10" negative indices. Also according to the
1 _ 10° pattern of powers of ten
0.1=10" , 0.01=10"
e _ 1
0.1= 0 = 10
s S 2
0.01= o0 = 10
( Example 3 j [ Example 4 ]
Express 0.5 in scientific notation Express 0.72 in scientific notation
1
0.5=i=5x—=5.0><10" 0.72=£=2—72xl=72x10‘1
10 = 100 10 =

. Example 5 ]

: 5 1
; B FE ol s . 005 =——=350xX—=5.0x10"
Write 0.05 in scientific notation 100 100 =———

N Exercise 1.2 (jj ~
F =i

1. Denote the demmal numbers in the first column in scientific notation and
complete the table given below.

1 A As aproductof 1 ora
’ Decimal number between 1| Decimal number in scientific
number and 10; and a number| potation
which is.a power of 10
: =iy 1
& 03 103 %70
)07 ] e e e LR
9 1
(1) 0.27 100 2ix S5 b i
05 Lo ol e
(v) . 0 My e e
il 004 | e L e
2. Write in scientific notation
\_ (1) 0.5 (i1)0.25 (1i1) 0.05 (1iv)0.032  (v)0.00021 o

3 For Free Distribution



Writing in general form numbers given in scientific notation

When converting a number written in scientific notation to a number in general
form, the number 1 or the number between 1 and 10 is multiplied by the
corresponding power of 10.

( Example 6 J ( Example 7 J

Write in general form 1.2 x 10’ Write 3.05 x 10”in general form
1.2x10’ 3.05x10°

=1.2x 1000 =3.05 x 100000

=1200.0 =305000.00

=1200 =305000

[ Example 8 }
Write 2.0 x 10”in general form

2
20x10° 2
—0.02 100 100
Alight year is the distance ligh‘t travels in one year.
Alightyear = 9.5x10"km
= 9500000000000
\f«>
& Exerclse 1 o3 (DI ~
1. Write in general form :
(i) 2.0x10° (ii) 7.0 x 10° (iii) 5.2x10°
(iv) 7.5 10 (v) 8.3x10° (vi)7.25x10°

2. The diameter of Mercury, the planet which is closest to the sun is 5 x 10°km.
Write this in general form.

3. Write 5.2 x 10" in general form.

4. Find the larger number out of the two numbers 7.25 x 10” and 2.7 x 10*. Give
. reasons for your answer.

Y

1 Activity 1

§

) %B;efer some books and collect information connected with numbers
“tten in scientific notation. Select 5 of them and write them in general

For Free Distribution 4



Rounding off numbers

A part of a dialogue between a mother and a child who was preparing to go on an
educational tour from Kurunegala to Colombo, is given below.

The distance up and down of
the tour will be almost 200
kilometres. Son the expenses
will also be about Rs. 300

Mother, what is the distance we
have to cover, up and down during
our educational tour? How much

will be the expenses?

Here the numerical values 200 kilometres and Rs 300 are approximate values
and not exact values. Since the distance from Kurunegala to Colombo up and
down is 93 km +93 km = 186 km the distance she expressed is justifiable. The
expenses Rs 300 may also be justifiable.

The numerical values that we express during conversations in day to day life are
mostly such approximate values.

When selecting an approximate value for a number, communication will be easy
if such avalueisamultiple of 10.

Expressing a number as an approximate value according to a rule is '
called rounding off.

Rounding off numbers to the nearest 10

Examine the table given below which shows the rounding off of a few numbers.
Here attention is paid to the digit in the units place of the number, whether it is 5,
greater than 5 or less than 5.

5 For Free Distribution



Multiple |Multiple of
of 10 | 10 greater | Value after)" Reason for rounding
Number | less than | thanthe [rounding off
the number. |0ff
number

24 20 30 20 Rounding offto the multiple of 10
less than the number, as the digit
in the units place of 24 is 4 which
islessthan 5.

76 70 80 80 Rounding off to the multiple of 10

' greater than the number, as the
| digit in the units place of 76 is 6
which is greater than 5.

195 190 200 200 Rounding off to the multiple of
10 greater than the number as the
digit in the units placeis 5.

3152 | 3150 3160 3150 Rounding of to the multiple of
10 less than the number as the
digit in the units place is 2 which
andislessthan5.

Accordingly, rounding off will be done as follows;

24 > 20

76

FE———

80

3152 — 3150

Steps of rounding off a number to the nearest 10

(ii) Examining whether the digit in the units place is 5 less than or greater than 5.

(i) Identifying the nearest multiple of 10 less than or greater than the relevant number.

(iii) Rounding off the number to the multiple of 10 greater than the number if the digit
in the units place is 5 or greater than 5; to the multiple of 10 less than the number

if the digit in the units place is less than 5.
&\w Exercise 1.4 -\
(1) Round off'to the nearest 10
()28 (i) 73 (iii) 61 (iv) 99 v)8
(2) Round off to the nearest 10
(1) 127 (ii)355  (iii) 805 (iv)4003 (v)5008 :

For Free Distribution
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(4) The length of Malwathu Oya is 164 km. Round off this to the nearest 10
Kilometres

Q3) The height of Adam's Peak is 2243 m. Round off this to the nearest 10 metres 2

(5) The amount of money spent for buying vegetables from a market is Rs 347.
Round off'this expenditure to the nearestRs 10.

J

Rounding off numbers to the nearest 100

When rounding off a number to the nearest 100, the digit in the tens place is
considered, whether itis 5, greater than 5 or less than 5.
Examine the table given below.

Multiple of| Multiple of Value
100 less | 100 greater | e . after’
Number ciiging i e Reason for rounding off rounding
number number off
182 100 200 Rounding off to the multiple of| 200
100 greater than the number as the
digit in the tens place is 8
552 500 600 Rounding off to the multiple of 600
100 greater than the number as the
digitin the tens placeis 5
1239 1200 1300 Rounding off to the multiple of | 1200
100 less than the number as the
digitinthe tens place is 3
Accordingly, rounding off will be done as follows.
182 — 200,552 — 600, 1239 —— 1200

Rounding off numbers to the nearest 1000

When rounding off a number to the nearest 1000 we examine whether the digit
inthe hundred's place is 5, greater than 5 or less than 5.

7 For Free Distribution



( Example 9 }

Muriber Value after Reason
rounding off’
() | 2439 2000 | As the digit in the hundred's place is 4 it is
rounded off to the lower multiple of 1000 ~
. As the digit in the hundred's place is 6 it i
(i) | 7621 8000 s the digit in the hundred's place is 6 it is :

rounded off to the upper multiple of 1000

As the digit in the hundred's place is 3 it is
L L2000 rounded off to the lower multiple of 1000

(Example 10 j

Round off 7358 —(_ Activity2

(i) tothenearest10

If a number when rounded

(11) to the nearest 100 off to the nearest 10, 100,
(iii) to the nearest 1000 and 1000 is 10 000, write
7358 — > 7360 (to the nearest 10) ,;“th‘é; set of numbers to which

7358 —*> 7400 (to the nearest 100)
7358 * 7000 (to the nearest 1000)

LK\X? Exercise 1.5 Q)l

f e
(1) Round offthe following numbers to the nearest 100
(1) 97 (i) 132 (1i1) 1 750 (iv) 5280 (v)2999
(2) Round off'to the nearest 1000
(1) 1999 (11) 5280 (1i1) 7 199 (iv) 6 666 (v)15520
(3) Round oft 1827 (i) tothenearest10
(i1) tothenearest 100
(4)Round off37 295 (i) tothenearest10 a
(i) tothenearest 100 :
(iii) tothenearest 1000 ]
&) The distance from Colombo to Jaffna is 396 km. Round off this to the nearest
100 kilometres.
(6) The distance from Anuradapura to Yala is 401km. Round off this to the nearest
100 kilometres.
(7) The land area of Udawalawa sanctuary is 30 821 ha. Round off this to the
\_nearest 1000 ha. - : . e 4

it belongs.




Rounding off decimal numbers to the nearest whole number

Letus round off the numbers 2.3, 2.5, 2.8 to the nearest whole number.
Examine the position of these numbers on a number line.

=1 | |
1

| | |
-1 0 1 22325283

Number Position The ng:ar;st_ whole number
to which it is rounded off
28 The nearest whole number is 2 2
5 The position is half way between 3

2 and 3 (Will be rounded off to the
upper whole number because of 5)

2.8 The nearest whole number is 3 3

Rounding off a decimal number to a directed decimal place

( Example 11 }

Round off 5.37 to one decimal place
5:37 As the digit in the second decimal place is 7
which is greater than 5,1 is added to the first
3.4 decimal place

| Example12 |
Round off 4.351 to 2 decimal places.
4.351 [ As the digit in the third decimal place is less ]

ii_S than 5, itisneglected. 1 is notadded

| Example13 |
Round off 2.537
(i) toonedecimal place
(1) totwo decimal places
(iii) to the nearest whole number

(1) 2.537
2.5  (toonedecimalplace)

9 : For Free Distribution



(i)  2.537
2.54  (to2 decimal places)

(i)  2.537
3 (to the nearest whole number)

.. Exercise 1.6 .;| g RS

(1) R:und off 3.76 (i) tothe nearest whole number
(ii) to one decimal place

S sl S e 2 T g

(2) Perera's weight is 62.8 kg. Round off this weight to the nearest kilogram.
(3) Round off Rs 7.85 to the nearest Rupee.

(4) Amile is equal to 1.609 kilometres. Round off this to one decimal place.

(5) Ifitis given that ©=3.14159, round off the value of =
(i) to2 decimal places
(ii) to 3 decimal places

(6) Usain Bolt of Jamaica has completed the 100 m flat race event of Olympic |
Games, which is considered as the fastest race in the world in 9.64 seconds. ‘
Round off thistime to one decimal place. ‘

(7) The longest tunnel in the world which is 53.85km long is situated between
the islands, Honstu and Hokindo. Write giving reasons methods of
expressing the length of the tunnel to a friend. '

|
:

For Free Distribution 10 s
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By studying this chapter you will be able to achieve the following competencies.

* Identifying how number patterns are formed and finding the general
term of the patterns.

* Finding the value of any term when the general term of a number
pattern is given and doing calculations associated with it.

* Making calculations easy in different practical situations by using
number patterns.

Identifying number patterns
We can form various number patterns by assigning numerical values to groups of
material arranged in some order.

Given below is a pattern prepared using buttons of colours black and white
coloured buttons.

0.0 0.0 0.0 | O.O O‘O 0.0
O O O OO0 O O 00 00 ©
(1) (i) . (111)
Pattern number i ii i iv \4 Vi
Number of black buttons 1 2 3 4 2 b ]
Number of white buttons 4 8 12 ‘16 20 24

The rest of the pattern
can be developed by]
observing the numbers
| already given.

- By doing the following exercises you will be able to improve your knowledge of
number patterns

" Exercise2.1 - S
e gz » D

M | 0] N

L] = A _
HE R e BEiRE
= ) (ii) (iii)

J

11 For Free Distribution



;"’Study the above pattern and write down the number of small squares needed for )
' stages (iv) and (v) in the table given below. 5

Pattern number i g it W] v | 5
5 * 2 ?
Number of squares 3 5 1T P~ | ,

(2) The diagram given below shows the first three stages of a pattern formed with
| matchsticks of equal length. Accordingly write the number of matchsticks
needed for the next two stages. j

S ISZ2) ISIZIS)

e = o . g Y
i %Paﬁgmmlmber o Eoiot i ,-,i,ii,‘,.i,,v.iVm.-_Y__ l
| [ Numberofmatchsticksneeded | 5 | 9 | 13 | — |— |
[©

pes £

| B . () (iii) vy

| The first three stages of a sequence of a pattern made using dark dots in the shape of
' a pentagon are shown above. Draw the necessary shapes with the dark dots suitable |
' for the next two stages and write down the number of dots needed.

(4) Shown below is a pattern made by joining dots in the shape of squares.

|

- b o,

6)) (ii) (iii) (iv)
' Study the above pattern and fill in the table givenbelow.

|

| | Patternnumber | i | dil dii| iv] v | vi |

| Noofrowsofsquawes | 1 1 2.4 3} 44— |
| Totalnumberofsquares 1 | 4 | 9 | 16, —| — | |

\_ [ Totalnumberofdots | 4 [ 10] 18] 28] —| — |

By now you must have gained an understanding about number patterns using
various diagrams. You have also learnt in previous grades about number patterns
of the forms given below.
B Evennumbers 2, 4, 6,
B Oddnumbers 1, 3, 5

For Free Distribution 12



B Multiples of three L R e R
B Multiples of four 4, 8, 12, 16, 20, .......
B Square numbers LA 9, 1625 s
B Triangular numbers : Qe Yk s Tk | R S A

Terms of a number pattern

Let us further investigate about number patterns.
¢ The term written first in a number pattern is called the first term.

Accordingly, the first term of the pattern @ T M e N is 3.
¢ Inanumber pattern, the terms that are placed next to each other are called
successive terms. '

(HeretermsSand7, 7and9, 9 and 11 are successive terms.)
N — .
o B8l o9 0 11548,
N — N —
The difference between two successive terms of a number pattern can be
obtained as follows.

[ The difference between  (the value of the (the value of the

two successive terms ~_consequent term) ~ antecedent term)

| Examplel |

Antecedent term  Consequent term

4
382 9, 11,.-03) (5} Wt

The difference between the successiveterms 13and 15=15-13=2_
(i1) 100, 90, 80, 70, ........ (3
The difference between the successive terms 90 and 80=80-90=—1

Complete the table given below.

First | The difference|The difference between
Term |between the|the successive terms is
successive terms | equal /unequal

Exercise 2.2 Q]

=

\

Number Pattern

()4, 6, 8 10, -

(2) 30, 40, 60, 70, -—
1 1 1

3) 5 152,25,

@ i n b L

Gl 0r 13 13 -

(6) 20, 23, 28, 31, -----

& =4

13 For Free Distribution.



Obtaining the general term of a number pattern
| Example2 |

By examining the table given below, we can comprehend how the number pattern
R 555 T D1 1 Gasirsoncinsi is formed.

3, 5 1 9 11 (The difference between the terms is 2)
L LN L L ‘
+2 42 42 42
Serial k . i
Value of the term | Value of the term in terms of the first term
number .
1 3 3 "3 + 2 x| 0
2 5 3 =2 =3 + 2 x|1
3 7 3 + 4 =3 + 2 x| &
4 9 3. b =3 + 2" xp&
S | 11 £ THE B S 3 +2 x| 4 |<
n 342 x (n—1)
Then" term =3+2x(n-1) Check that the value in this
=3+2n-2 column is 1 less than the value in
Generalterm =2n+1 the serial number column

| Example3 |

Find the general term of the number pattern 35,33,31,29,27 ...
@ k}'l \/2'9K/2'7 (The difference between the terms is —2)
-2 2 2 2

Sertjztill]:l:?ber Value of the term |Value of the term in terms of the first term
0 rm
1 35 35 =35 -2 x| 0
2 33 35 -2 =35 -2 x| 1
3 31 35 - 4 =35 -2 x| 2
4 29 35 - 6 = 35 -2 x| 3
5 27 35 - 8 = 35 -2 x| 4
35-2 x|(n=1)
Then™ term =35-2x (n—1) Check that the value in this column
=35-2n+2 . is 1 less than the value in the serial
number column
Generalterm =37-2n

For Free Distribution 14



' Example 4

]

Find the general term of the number pattern 3,9,27, 81, ...

S edly 8l

SN N

Check that the serial
number is same as the

index in this column

X3 toeq %]
Serial number Value of the term
of the term Term in terms of the first term
1= 3 3
2 9 1
3 27 3
4 81 3 <
/ 3‘n .
Then" termis 3"

The general term =3"

' Example 5

)

1

1

Find the general term of the number pattern 5, 55, 6,6 R Tatons

I 1

1.
5, 55, 6, 62, 7 (2 isadded)
N N N A A
S YT S
2 2 2 2
Serial number o Value of the term in
of the term terms of the first term
1 ol
2 5E 5+ > X 1
3 6 5+ 1 x{2
2
1 1 The value in this
4 65 5+ 3 s 3», column is 1 less than
= the value in the serial
number column
- 1 e
L 5+ 5 x (n-1)
| 15 For Free Distribution



1
The n" term= 5+5x@-1)

. The General term = 5 +%>< n-1)

\\\\“ Exercise 2.3

(1 ) Write down ':he next three terms of each of the number patterns given below.

(i) 7181316 . G 100959085, ...
(iif) %,1,1% 2 G 505195635,
(v 125258°) 75 5, - (i) -20.-10,0,10, .,
vii) 2.1, 12,25 . (viii) 500,50,5,0.5, .
(2) Write down the general term relevant to each of the number patterns given
below.
@) - 7,14,21,28 iy i i e Tl
(i) 5,12,19.28, vy E5. 31 .
v 2,4.8.16.. (vi) -2,4,-8,16,...
d 2 24 s 405 CB
(vn)2 345 (viii) TGl an
3. 3 3 3
2 ) 1. 2 916 (x) (1x4),(2%5),(3x6),(4x7),...

N

Calculations in relation to the general term

' Example 6 ]

The general term of a number patternis 3n+ 1.

(1)
(i1)
(iii)
(iv)

@)

Write down its first four terms.

Find its twenty first term.

Which termis 1517

Findits (n+1 )th term.

The general term=3n+1 (ii) The 21" term
The first term (whenn=1) =3x1+1 =4 (when n=21):
The second term (whenn=2) =3x2+1 =7 =3x21+1
The third term (whenn=3) =3x3+1 =10 =63+1

The fourthterm (whenn=4) =3x4+1 =13 =64

The first fourtermsare: 4,7,10, 13.

For Free Distribution 16



(iii) Let 151 be the n"term (iv) The n" term = 3n+1

Solve the following equation and obtain - (By substituting n+1 for n)
the value of 'n' term (n+1)=3(n+ 1) + 1
3n+1=151 ; " =3n+ 341
3n =151-1 =3n+4
3n =150

3n _150
a3
n =50 .. 151 isits 50" term.

| Example 7 ] |

A thin long wire is cut into pieces such that the first piece is 5 cm long and every
other piece that is cut after that is 4 cm longer than the length of the preceding piece.
(i) Write down the lengths of the first four pieces separately.

(i) Obtain an expression for the length of the n" piece.

(iii) Find the length of the 10" piece that is cut.

(iv) Which piece is 85cm long?

(i 5,9,13,17
(i) 5+(n —1)x4=5+4n —4 = 4n+1
(iit) The length of the 10" piece (when, n=10)
=4x10+1
=4lcm
(iv) Letthe n" piece be 0flength 85 cm.
Then 4n+1 =85

4n =85-1
4n _ 84
4 4

n =21

The length of the 21" piece is 85 cm
W Exerclse 2.4 Q}I

L

(1) Select from the expressions given below, the appropriate general tenh for each of
the following number patterns and write it in the space provided.

.@...

1,4,9,16,25, ----- in) 1><2 2x3, 3x4 4x5 -----

-
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(iii) 10, 100, 1 000, 10 000, —— (iv) 1,8,27,64,—
(v) 10,20, 30,40, 50, — = ) 392781

(2) Write down the first four terms of the number patterns, which the following
general terms represent.
> = 5 s . nt4
DO5n+ 1 (@(@)2n -2 (i) ((3) (@) -
(3) Consider each of the number patterns given below and mention who has written
the correct general term; only by substituting values for 'n'

W2 ¢D1+E

Number pattern Deepal Gunasiri = Sagara
i 1,59,13, --—-- 3n-2 4n -3 2n—-1
ii 3,8,13,18, --—-- 5n-2 2n+1 n+1
ii 7,9,11, 13, 15, --- 3n+4 nto: | 2n+S

Can a general term be decided by considering only the first two or three terms?

(4) Find the n" term of each of the following number patterns and find the term
mentioned in front of each pattern.

Gy 71013 16— 18" term
(ii) 8, 10, 12, 14, —- . 10" term
(iii) 32, 30, 28, 26, ——- 15" term
(IR 1iis— 30" term
(v) 4, 16, 64,256, ——- 7" term
(vi)—‘;‘ ; % : % % 8" term

000 0000 06000

Shown above is a pattern formed by using white balls and black balls.

(1) Draw the next arrangement of the above pattern.

(ii) How many white and black balls will be there in the 7" arrangement ?

(iii) The general term of the above pattern is n+2. Considering the number of black
balls and white balls, write down the colour of the balls represented by n and 2.

(iv) Using the general term of (iii) above, find the number of white balls and the total
number of balls in the 15" arrangement.

(v) Ifapupil plans to form a pattern similar to the above with 20 balls, find how many
white balls he should use.

' (6) Sajitha collected Rs 15 in a till in the first week, Rs 20 in the second week and
Rs 25 in the third week, with the intention of buying a book which costs Rs 750.
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(1) Wnte down the amount of money that she puts into the till dunng the

first five weeks.

(11) Write down the general term of the number pattern according to
which she is collecting money.

(i)  Starting from the first week, in which week will she put Rs 85 into
the till?

(7) The initial annual salary of a person is Rs 23 000. This increases annually by
- Rs3000.

(i) Write the monthly salary for the first three years.
(if) Obtain a general formula to calculate the salary in the n” year.
(iii) Using the above formula, find his monthly salary after 5 years of service.

(iv) Starting from his first year of service, when will his annual salary be
Rs 44 000?

(8) Nadishani took some empty match boxes and numbered them as 1,2, 3 etc. She
put match sticks into these boxes such that each box contains 3 matchsticks more

than the preceding box. If she puts seven match sticks in the first box,
(1) write the number of matchsticks in the first four boxes.

(i) obtain an expression in terms of 'n' to find the number of matchsticks in
any box named.

(iii) find the number of matchsticks in the 10 box.
(iv) what is the number written on the box which has 49 matchsticks? °

(9) The general term of a number pattern is 5 — 3n.
(1) Write down its first four terms.

(i) Findits 15" term.
(1i1) Which term is —85?
(iv) Show that there cannot be a term in this pattern whose value is —50

(10) Shown below are the first three stages of a pattern planned to be made with black
and rose coloured square floor tiles of the same size.

l -
- =
Beai R

(1) (ii) (111)

19
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6) Study the above pattern and find the value of P, Q,R of the table givén below. w

Number of tiles in a side - st 415 1641 |P |~ {51120
Total number of black coloured tiles| 8 [12 (16 |20 |36 | - |Q |~ |76
Total number of rose coloured tiles| 1 | 4 |9 (16 |64 | - 169~ | R

(ii) Calculate the following in terms of'n' relevant to the pattern number 'n’
a - Total number of tiles needed
b - Total number of rose coloured tiles needed
¢ - The number of tiles needed for a side.

(iii)  (a) Findusing (ii) above, the pattern number in which 124 black tiles are
used. :
(b) Find the number of rose coloured tiles used and the number of tiles
used foraside inthe above stage.

" | i
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By studying this chapter you will be able to achieve the following
competencies.

*  Simplifying fractions including 'brackets' and 'of’
* Following the correct order when simplifying expressions with fractions.

Elementary mathematical operations on fractions

Letus recollect facts about simplifying fractions which we have studied earlier;
by examples and exercises.

[ Example 1 j

Simplify the fractions given below and give the answers in the simplest form.
(Fractions with equal denominators)

(Fractions with unequal

denominators)
1 1,5 G) 3_3 (i) 3,2
i 1.2 1 T N i) 2, £
SRR 12 T
T3 B 2! A5 8 oaty
2.4 Y, 6 20 720" 20 20
(Fractions with unequal (Mixed numbers) \fothod (i) Method (ii)
denominators)
@3 k) 5 gl HGURTELy 3 TRy
T =3 8 .12 4 12 4 12
Sl RS _@-D+H3_3 SIS SR8 Ly i
21 21 812 4 12 12712
2
-3 _1+(15_10 . e ] =1+&2
— 24 24 12 12 1’
5 220 n8 ik
S e 1223 li
3 —12
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| Example 2 | ]

Simplify and give the answers in the simplest form

26 i N
) S x,’7 (ii) 13x g | (111)2g -6
=12 a5 2.
35 I =376
=L 7 1 2
20 -5 Y65
'\ Exercise 3.1 ¢ 5
m: - \
(1) Simplify the fractions given below and give the answer in the simplest form.
ol 2 i 509 =1
(1) 5 + 5 (i1) 777 (iii) 2 = s
oy e o ' S L 52 3
(iv) 5710 v) 14 o (vi) S5
e 5 3 T . 5) 4
i 22 « 12 yiil) 32+ ix) 2& 1L
(. ) el (viii) 3 25 (ix) Sk
(2) Copy and complete the following tables
i 3
+ 3 X 2
ik 3 3 1 15
2 4 6 3 4
1] 3|1 3
8 8 2 5 8
1 1 1
5 1 4 | 6
; | .
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6) Find suitable numbers for the boxes such that the answer % is obtained

Simplification of expressions including fractions with brackets.

[ Example3 ]

T A AN
Simplify: (2 + 3)x s

There are two mathematical operations here, one of which is separated with
brackets. The rule is to simplify first, that part which is within brackets. That is,
the bracket indicates that particular part which shoud be simplified first.

Accordingly, (% s %) x% = (—% + %) x% (The part within brackets first)

:ilxl_lzi
6 5, 6

[ Example 4 ]

Simplify (% ik %) +% and give the answer in the simplest form.
(% B %)+% - (% B %)+% (The part within brackets first
6T T2

23 : For Free Distribution



( Example § ]

Simplify and give the answer in the simplest form: —;— X (%— + % )

1 2 1|_1_(4, 3
= ('g + 7) T 8 (_6- ¥ g) (The part within brackets first)

[am—

1,77
376 30

[ Example 6 J

3 1 5
Simplify and give the answer in the simplest form:( 2z-17 ) +2

- (2% 1d ) e (1—3 . ) +2 (Simplify the part within brackets first)

478 \5 4
{52 25).2
=\ 20" 20/ 8
_ 2 B 54 _,4
20, 5 25 25

[ Example 7 J

What is the value obtained when the sum of the fractions % and % is multiplied by 24?

Here let us show by inserting brackets that simplification of the sum of the two
fractions should be done first.

Accordingly itis,
2 d)og (843
[5-g)ae= (852) o
= H x242 =2
iz, o =

V@(\? Exercise 3.2 @1

Simplify the expressions with fractions given below and give the answer in the
simplest form. s

s o it
1. ('6_+8)' . z.(gﬂ_z.)j
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i1 e
3 il v i1 13
5 (23+4) 3 6.62><(2+3 4)
Simplification of expressions with fractions including 'of’
( Example8 |

What isé of 27 cm?

That is, % of 27 cm

Here 'of" is considered as multiplication and simplified

x 27

[ Example 9 ]

3
How many days are there in5 of ayear?

Letus indicate the above with mathematical symbols and simplify.

Thatis, % of 1 year

= % of 365 days

/%, x 365” days = 219 days
1 ————— e ——

Let us consider an example in which there are other mathematical operations
along with 'of"

| Example 10 |

Find the answer when % of 4§ isdivided by 1 %

Letus indicate the above expression with mathematical symbols.
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4 o 42.11_4 W,
R Tl T 9
8 10 Here the rule is to consider of' as
=37 9 multiplication and that part should
be simplified first
£ % _12_.2
= et e = —— e
370,75 %

(\\@ Exercise 3.3 @! .

1.Find :

(1) % of 50 rupees (ii)% of one minute in seconds (iii)% of one hour in minutes

W
W =

2. Simplify: @) 2of 3 i) 2 of 2+

& 4

The order in which mathematical operations should be

performed in expressions of fractions.

The order in which expressions of fractions including brackets, 'of ' and the
four basic mathematical operations should be simplified is given below.

1. Simplification of the part within brackets (Brackets)

2. Simplification of the part connected with 'of ' (0f)

3. Simplification of the part with division (Division)

4. Simplification of the part with multiplication (Multiplication)
5. Simplification of the part with addition (Addition)

6. Simplification of the part with subtraction (Subtraction)

Let us indicate the above order as " BODMAS" for easy reference. Let us
examine how expressions with fractions are simplified using the above
mentioned order through the examples given below.

4 Note : This is the order in which operations on integers are also performed.
| Examplell |

Simplify and give the answer in the simplest form -1—27 of ( é— %) - %
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2 5+12 ) 3 ‘
=17 of gor s (The part within brackets first)

(‘'of' - second)

-

£]

[ Example 12 ]

Simplify and give the answer in the simplest form: 1l + = of —?—

376
1. 57 2. 1 & =4
3Tl s -3ty x%

1

If the above rule was not followed, we would not have obtained the correct answer.
This can be verified by simplifying this example in the order of mathematical
operations given in the problem.

1 5 2
13+€Of 5

=419 2
76 5
Let us do the addition first without following the rule.
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Letusdo'of'now

_13, 2
5" 5

- 30

This is an incorrect answer

What should be added to 1

5 2 5
gof 3 and not %

answer is incorrect.

1

3

.Hence this

18

" Accordingly, the correct answer to problems involving the simplification of
fractions canbe obtained only by following the BODMAS rule.

[ Example 13 ]

Simplify and give the answer in the simplest form

5 .1.15

FRR T

5 3 K
=/8/IXZIX 1/51
=1

[ Example 14 }

Simplify and give the answer in the simplest form:

5 .1.15
g %15 716
3.2
473

(The bracket first)

(Division next)

For Free Distribution
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[ Example 15 J

How many AIT kg packets of sugar can be made from 100 kg of sugar?

We can express the answer as, = 100+ 211-
=100 x ﬁl‘.
=400
. Number of packets of sugar = 400
[ - Example 16 ] i |
Simplify and give the answer in the simplest form ( 2 4 * 14 ) X 2;
2l el 3 x 2l =2 &5 - X E(Expressing mixed numbers as improper
4 14 7 4 14 7 .
fractions)
s
4 3 7 (The brackets next)

[ Example 17 ]

Simplify and give the answer in the simplest form:g +1 % + % e % ’
g +1 %+ %— 2 % = g + % + % - % (Expressing as improper fractions)
= g + %l X i —% (Division)
B T S
=975 3
T e
=:7s - 18 "3 (Addition)
"3 x42-_ 11
18 18 18
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()

(ii)
(iif)
(iv)

™)

. Exercise 3.4 ¢

32.1=32x1
3 3

2. Insert the symbol (') in the box against each statement given below if”
correct and the symbol (x) ifincorrect

1. Simplify the following expressions involving fractions and give the answer
in the simplest form.
e ey s il 11 4 s o1 4
G oo ® (2 L
S a0 11D e a D 4]
i is g S 2 " st w
bl 18 3 1.5 = T
iy (5 55)>< i W . (7 21)X5
1.1
4.5 .7 3. 211 iy 6 2
(x) 25x 573 (x) (10+ 5) (xii) 1 |
5 |
3 St T ST
111 = s 1v =+72=|IX= T 212 ==9=]
(><)22><25 - (x)(z.3 26) (xv)9 e 23.

Ll
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(
| y 2offsl 162 |={71_-31)-51
) 13 ( 1 5.8 ]
3 i ol oty
g (72 =y L]
gy s T o3 2 i
(Ylll)1§+6x8—50f(73 52) | |
3. Shown below is how three pieces of cardboard are placed on a table.
%cm
d d
<> <>
113—60m
' Calculate the length 'd,

‘4. (i) The thickness of a floor tile is % cm. What is the minimum height of a box

needed to pack 12 such tiles placing one over the other?

|

other in a box of depth 12 cm ?

I

!

'5.  Arubber ball is dropped on to a flat floor from a height of 300 cm. Each time it
; bounces after touching the floor, the ball comes up ‘5—1 of the earlier height.
I
i

(i) Find the height it reaches during the first bounce
(i1) Find the height it reaches in the second bounce.

is,
(1) filled with water
(i) filled with oil.

(i) How many floor tiles of the above thickness can be placed one over the |

6. One half of a container with a capacity of 5/ holds water and the remaining half
is filled with oil. Two thirds of a second container of identical capacity is filled
with water and one third with oil. The contents of the two containers are poured
into another container with a capacity of 10/. Find what fraction of this container

>

|

|
|

1
|
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By studying this chapter you will be able to achieve the following competencies

*
*
*

(

Calculating the profit gained or loss incurred in running a business.
Deciding on the more advantages transaction.

Calculating the third quantity, when two are known out of the cost

price, selling price and profit or loss.

Finding the third value , when two are given out of, discount, marked
price and selling price.

Finding the third value, when two are given out of the selling prlce,
percentage commission and commission.

Performing business with an understanding of discounts and

commissions.

— e —

=~

1 will pay Rs 3 for a fruit. ~ Father sells a Rambutan

fruit at Rs 5 each. Then

Let me have the whole weget a profitof Rs2

N st stock of Rambutan. -

Sdacail . ool T ~-Perfruit_ o

A trader always expects to sell goods at a price above the price he buys them at.
When he is able to do so we say that he makes a profit.

There are occasions when goods become rotten or damaged. During such times
the trader has to sell the goods to a price below the price he bought them at. In a
situation like this, we say that he losses on the deal.

Atrader buys a Pineapple fruit for Rs 45 and sells it at Rs 75. He also buys a Papaw
fruit for Rs 25 and sellsitat Rs 55.
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Here the profit he makes by selling the pineapple is Rs 30. The profit he makes by
selling the papaw is also Rs 30. Though he makes an equal profit from both, he has
spent a lesser amount of money to buy the papaw. Hence in this case selling papaw
is more profitable than selling pineapple.

By finding the difference between the selling price and the cost price a )

E

quantitative profit or loss can be obtained. )

~

1. Anincomplete table with the cost price and the selling price of certain goods

is given below.
Fill in the blanks in the table

o i Cost price Selling W ha:!hcr a Proﬁt/ loss
S (Rs) price (Rs) | profit/ loss | in Rupees
(1) | Abook 80 115 ———- e
(i), Apen | - 12.50 Profit 1.50
(ii1) A childrens'shirt 125 115 s i e
(iv), Apineapple fruit e 55 Loss 5
(v)| Abicycle 4400 =szoe—-o | Profit 900
(vi) Acupandasaucer | ---—-- 275 Loss 25

' 2. Given below are three sets of transactions. Write with reasons which

transaction is more profitable.

A @ A childrens' shirtis bought for Rs 150 and sold at Rs 210
(b) Achildrens' frock bought for Rs 150 is sold at Rs 225

(i) (a) Buying lkgofbeans for Rs 50 and selling it at Rs 80
(b) Buying 1kg of carrot for Rs 60 and selling it at Rs 90

(iii) (a)
(b)

Selling an almirah for Rs 15 000 of which the cost of production is

Rs 9500
Selling a table for Rs 13 500 of which the cost of production is

Rs 8000

3. A trader bought 100 mangoes at Rs 12 each, out of which 8 were rotten and
were thrown away. The rest of the mangoes were sold at Rs 20 each. Find the
profit he made or the loss he had to incur. )

33
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Percentage of profit / loss

Consider buying an orange for Rs 25 and selling it at Rs 40. Also consider buying a
guava fruit for Rs 20 and selling it at Rs 33.

The profit in selling oranges " =Rsl5

The profit in selling guava =Rs 13

Here neither the cost prices nor the profits are equal. As such it is not possible to
decide on the more profitable business. Hence let us assume that the cost price is
Rs 100 and consider the profit from the sale of each kind.

Buying | Profit
price (Rs)| (Rs)
Oranges| 1 fruit 25 15
4 fruits 100 60
Guava | 1 fruit 20 13
5 fruits - 100 65

Accordingly,

the profit made by selling oranges bought for Rs 100is Rs 60. It can be shown as
60

100 or 60%

The profit made by selling guava bought for Rs 100 is Rs 65. It can be shown as
65 "
100 or 65%

As 65% > 60%, ,
it is more profitable to sell guava.

As shown above, when the cost price or the buying price of an item is 100,
the profit made by selling it is the percentage profit.

You have learnt earlier how to express a given fraction as a percentage.
Accordingly, by showing a profit or a loss as a fraction of the cost price and
converting it into a percentage, the percentage profitorloss canbe calculated.

([ Example 1 ]

Find the profit and the percentage profit obtained by selling 1kg of rice at Rs 75,
which was bought for Rs 60.
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The profit =Rs75-Rs 60
=Rs 15

15
The percentage profit = 5

x 100%

1
=ﬁ’1§ x 100%
£
=25%
L Example 2 ]

Find the price at which a trader will sell a clock which he bought for Rs 300 keeping
aprofitof 15%

First method Second method

Cost price| Profit | Selling price 15 fCost Profit
(Rs) [(Rs) {Rs) - SLRHEprofit= Rs 300X~ pll'lgc(:) (Rs) (Rls;
100 | 15 115 = Rs 45 e i
200 2 =30 . The selling price = Rs (300 + 45)
300 45 345 = "Rs 345

.. The selling price =Rs 345

Third method
As the profitis 15% a clock bought for Rs100 is sold for Rs115

! Cost price  Selling price
.. The selling price i Rs 300 x BT ;88><‘115
= Rs 345
( Example 3 )

The cost of production of an article is Rs 750. Due to a defect in the item it has to be

sold ataloss 0of2% . Find the selling price
First Method

The Joss — Rs 750 x 2 Cost price (Rs) Loss (Rs)

100 100><2
=Rs 15 750 ?

~. The selling price =Rs 750 - Rs 15
— Rs 735
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Second method
As the loss is 2%, an article bought for Rs100 is soldatRs 98.

‘ _ Cost price Selling Price
.. The selling price = — X750 (Rs) (Rs)

= Rs735 108><08
75 7
rExample 4 ]

By selling an article for Rs 3360 a trader made a profit of 20%. Find his cost price.

First method
When the cost price is Rs 100, the selling price has to be Rs120, to make a profit of 20%

The selling price = Rs 3360 Costprice  Selling Pri
Thatis 120% ofthe costprice = Rs3360 (RS) ¢ l(nRgS) e
100 100 120
The cost price = Rs 3360 x E 9 3360
= Rs 2800

Second method

Ifthe costpriceisRs x

120

The selling price =Rs — xx
selling pri 760
120 x  =3360
100
* 100
X = 3360 x
126,
X = 2800
.. Thecostprice =Rs2800
K i Exercise 4.2 &) - ~
(1) A trader bought a childrens' dress for Rs 120 and sold itat Rs 150. Find,
(1) his profit (ii) the percentage profit

(2) A fruit seller bought a heap of mangoes for Rs 750.
As some fruits were rotten, he discarded them. He made Rs 735 by selling
the rest. Find,

s (i) the loss he had to bear. (ii) the percentage loss ),

For Free Distribution 36



Rsl1 200. Find his percentage profit.

(4) The table given below shows the cost of production and the selling price
of four products of a ceramic factory;

((3) A trader sells an electrical appliance for Rs1500, which he had bought for
|
{
|
u

Jit ?
f Product { Cost of production (Rs) Selling Price (Rs)
i - = =
f A flower - vase | 200 280
A wall decoration | 175 | 230 t
Ajug ? 150 ' 210 i
A cup 40 ! 55 |

(i) Find separately the profit made and the percentage profit obtained by
selling each production. f
(i1) Which product is most profitable? Give reasons for the answer.

(5) Atrader bought a stock of eggs for Rs 900. Some eggs were damaged and were |
discarded, the rest were sold. He had to bear a loss of 3% on the transaction. 1
Find the amount of money he received by selling the eggs.

| (6) The table given below shows the type of ;/egetable, the cost of 1kg of each, and |
the percentage profit expected by selling, which a vegetable trader has |
planned.

Find separately the selling price of 1kg of each vegetable, so that he will get the
-expected percentage profit. ;
Expected percentage |

profit

20%
30%
12%
15%

(7) The selling price of a few articles in a shop and the percentage profit obtained
after sales are shown in the table given below.

i\ /
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Article Selling Price (Rs) | Percentage profit \
Aclock 2400 20% i

{
Ateaset , . 8 30%
Anelectrickettle 1200 15%
A thermos flask 558 24% }

* Find separately the buying price of each of the above articles. |

|

(8) The cost of production of a packet of milk powder of weight 400 g of a |
certain brandisRs 180. 4

@) Fmdthepncetheproducerse11s1tattoaleta1ldealerlfhekeepsaproﬁtof20% f
(i) Flndﬂlepncetheretalldealerselle1ttoaoonsmnera11fhekeepsaproﬁtof15% ':

(iii) Find how much more a consumer spends on a packet of milk than its cost of
< production. 5

Tharaka

Tharaka

Saman

Saman

Saman

Discount and Commissit

Brother Saman, I bought a book yesterday, Its price was Rs 140, but
the trader took only Rs 119 from me. He said a discount is allowed
for the book. What is this discount brother?

Brother, a discount is an amount of money that is reduced from the
marked price, when selling. A discount is usually expressed as a
percentage of the marked price of the article.

Brother, then the trader will lose.
No brother, they mark the price keeping a profit. This amount is
reduced from that profit.

Listen to me, they buy a book for Rs 80 and mark the price as Rs.140.
When selling, a discount is given and the book is sold at Rs 119. Don't
you see, there is still a profit.

Also brother, more people come to the shop, when discounts are
given. Then there will be more sales and more profit.

You are correct. Now I see that you can understand.

My father, sold a block of land recently. He came home and told my
mother "the commission was Rs 25 000." Brother, is this commision
too similar to a discount?

No brother, when we want to sell things like a block of land, a vehicle
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~ or a house, finding a buyer is rather difficult. We also have problems
with time. In a situation like this, there are people who find buyers.
They are called brokers. When we sell something with the help of a
broker we will have to pay him for the help he has given. That is
known as 'commission'.
Here your father has paid Rs 25 000 to the broker as commission
from the money he obtained by selling the land.

Tharaka - Thank youbrother for explaining all that to me.

[ Example 5 )

A trader gives a 5%, discount when selling an article, the marked price Rs 3400
(1) What is the discount allowed?
(i) What is the selling price after giving the discount?

(i)  Thediscount = Rs 3406 2
1 € discoun = S S T
100

= Rs 170 Discount Marked Selling
(ii) .. Thesellingprice= Rs 3400-170 { (Rs)  price (Rs) price (Rs)

_ 5 100 95
Rs 3230 G ?

(i1) Another method
As the discount is 5%, an article priced at Rs100 is sold for Rs 95.

| TS ]
. Thesellingprice = 06 > 34.00

Rs 3230

Il

The discount Rs 3400 -Rs 3230 =Rs 170

( Example 6 ]
An article marked to be sold for Rs 8 500 is sold at Rs 8 075. Find the percentage
discount given.

The discount =Rs&8500-Rs8075
=Rs 425

The percentage discount = 425 x 100% -
8500 ;
- 5%

39 For Free Distribution



[ Example 7 )

A broker charges a 3% commission on the selling price for selling a certain land.
Onaland sold for Rs 750 000

(i) what is the commission he obtains?

(i) what sum of money does the owner of the land obtain?

; 3 Commission  Selling price
Rs 750000 x —
100 (Rs) (Rs)

Rs 22500 3 100
— 9 — 750 000

(i1) The sum of money the owner obtains

=Rs750000-22500
=Rs 727500.00

Il

(1) The commission

( Example 8 E

A sales agent of a certain kind of biscuits gets a 5% commission on the value of the
sales that he does. In a certain month he received Rs 18 300 as commission.
What is the value of the sales he did during that month?

The 5% value he got from the sale of biscuits =Rs 18 300

The value of the sale of biscuits =18 300 x —1—(-)2 Commission  Selling
5 (Rs) (Rs)
=Rs366 000 3 100
— 183005 7
Another method '
Ifthe value of the sale of biscuits is Rs x,
the commission he received is =X 100 = 18300
1
X = 18300 x —(5)9
The value of the sale of biscuits =Rs 366000

@Exersice 4.3 @l Y

(1) The marked price of a refrigerator is Rs 28 000. When selling, a discount
of 10% is allowed.

(i) Whatis the discount given in rupees?
L (11) What s the selling price of the refrigerator?
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Shown above is a board displayed in front of a shop during a festive season.
From this shop. Sujith brought a shirt priced at Rs 350, two shirts priced at Rs

SALE ! SALE! SALE!
25% Discount
On all ready made garments

700 each and a trouser priced at Rs 1 300. Find,

Ifa

Discount - 15% ' Discount - 20%
The marked price of a certain book is Rs 1 200 in both shops.
buyer, buys this book from,

(4) Atraderbuys an article and marks its price expecting a profit of 25%. A4%
discount is given on the marked price for an outright purchase. if he sells it

(5) Given below are the particulars about discounts which the book shop
'Mihira' allows for buyers when buying books in September, the month of

(i) hersavings due to the discount
(i1) the amount of money she had to pay.

(i) Nuwanabook shop, find his savings due to the discount.
(i1) Vidulabook shop, find his savings due to the discount.

(iii) From which book shop should he buy this book to save more ?
(iv) Whatrelationship is seen between percentage discount and the answer

for (iii) above?

(v) IfVidulabook shop had written the marked price of the book as
Rs.1300, then from which book shop would it be more profitable to by

the book?

outright for Rs 840, find
(i) its marked price.
(i1) its buying price.

Literature. For buying books to the value of

Rs 5000 or more a discount of 30%

Rs 3 000 up toRs 5 000 a discount 0f25%
Rs 1000 up to 3 000 adiscount of20%
lessthanRs 1000adiscountof15%

41
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During this season, Nimesha bought books to the value of Rs 880,
Tharaka to the value of Rs 3 050 and Lakshika to the value of Rs2 900.

(i) Findseparately each persons savings.

(i1) Find separately the amount of money each had to pay.

(iii) Tharaka says that though he bought books of a higher value, it is Lakshika
who has made a higher payment.
Do you agree with the above statement? Give your reasons.

(iv) If Lakshika added one more book of value Rs 100, will the above statement
which Tharaka made be still valid?

Explain your answer. : l

(6) An auctioner of lands charges 3% of the proceeds of the auction as
| commission.

By selling aland for Rs 800 000 find the amount of money,

(i) theauctioneer gets

| (ii) the land owner gets

%(7) A broker was paid Rs 48 000 for selling a vehicle for Rs 1 200 000. What is
| the percentage commission he received?

|

B)A broker came to an agreement to sell a house on condition that he would bei
paid 5% of the sale as commission. If he received Rs 35 000 as commission,
find theselling price of the house. : )

A y

I
1
|
9
!
{
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Simple Interest /[~ - T
AN \ '\\, t\ X »/// A /)
metth ===t R X AR 2
By studying this chaptér you will be able to achieve the following
competencies. :
* Explaining the terms, Principal, Amount and Rate of Interest.
* Calculating the interest, relevant to a given annual or monthly
rate of interest, a given principal and a given time period.
* Finding the rate of interest, when the principal and the relevant
interest are given.
* Finding the time, when the principal and the interest paid for a
certain period of time are known.
* Finding the principal when the interest for a given time period and
agiven rate of interest are known.
* Making decisions after comparing interests.

18% Annual Rate of Interest
, for you
who deposit money in our Bank
Deposit today in the 'Yasa Isuru'
account and receive this
attractive interest

Are you building a house?
Are you looking for a loan?
Come to us. We have
reduced the annual rate
of interest to 20%

Pay attention to the two advertisements shown above.

The first advertisement gives
information about the INTEREST a
depositor receives.

The financial benefit a depositor gets
from a bank annually or monthly is
called INTEREST.

When money is deposited the
depositor gets an interest.

The second advertisement gives
information about the INTEREST a
person who obtains a loan has to
pay.

After getting a loan, the additional
sum of money the borrower has to
pay the lender for giving the loan is
called INTEREST. For a loan the
borrower has to pay an interest to
the lender.

Let us now get to know some other technical terms you will come across in this

lesson.

43
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* Here the Rs 25 000 loan
obtained is called the
principal.

A person who obtains a loan of
Rs 25 000 at 18% simple interest per
year pays back Rs 34 000 and gets

* . e
released from the loan after 2 Years. A prineipal is either 3 sum of

money taken as a loan or a sum
of money deposited in a bank.
Here Rs 34 000 is called the
amount. Amount is the sum of
the principal and the interest.

Amount

Money deposited + interest Money borrowed + interest
(Principal +interest) (Principal + interest)

When Rs 25 000, the money borrowed, is deducted from the amount Rs 34 000 the
difference is the interest paid.

When depositing money,
Interest received = Amount - money deposited (principal)
When borrowing money,
Interest paid = Amount - money borrowed (principal)
Rate of interest
18% simple interest for This means a deposit of Rs 100 will
an year for deposites. getRs 18 as interest for a year

An Interest of 3% for a This means an interest of Rs 3 should
month for loans. be paid for a month for a loan of

Rs100.

* Interest is calculated based on the principal
* Interest rate is written as a percentage.
* Calculation of interest will either be annually or monthly and some times daily.

Calculating Simple Interest

( Example 1 J

(1) A person who borrowed Rs 25 000 at 20% simple interest per year gets released
from of the loan after one year.
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(1) What s the interest he has to pay for that year? _
(i) What is the amount he has to pay to get released from the loan?

(1) Interest for Rs 100 for 1 year =Rs 20

.. The interest for Rs 25 000 for 1 year =Rs 2L x 25000

100
=Rs 5000

(1) The amount he should pay to get released from the loan=Rs 25 000+ 5 000
=Rs 30000

( Example 2 )

(1) A person who borrowed Rs 15 000 at 16% annual simple interest pays back the
loan with the interest after 3 years.
(1) Find the interest he has to pay for the 3 years.
(i) What is the amount he has to pay to get released from the loan?

(1) The interest for Rs 100 for 1 year =Rs 16

' 16
The interest for Rs 15 000 for 1 year =Rs ﬁx 15000

=Rs 2400
The interest for Rs 15 000 for 3 years =Rs2400x 3
=Rs 7200

(i) The amount that has to be paid to released from the loan
=Rs 15000+ 7200

=Rs 22200
Accordingly when the interest that should be paid for one year is calculated; the

interest that should be paid for any number of years can be calculated. The interest
calculated as above is known as simple interest.

When calculating simple interest for deposits and loans, three factors are
taken into consideration.
(i) The amount of money - loan or deposit
(i) Time - time taken to pay back the loan or the period of deposit.
(iii) The rate of interest.

‘k&? Exercise 5.1 @I

1) Aperson who borrowed Rs 5 000 got released from the loan paymg Rs 5750 after
one year. What is the interest he paid?
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(2) A person who borrowed Rs 24 000, paid back the loan during one year in 12\
equal instalments each of Rs 2 310. What is the total interest he paid?

(3) Aperson who borrowed Rs 30 000 at simple interest paid the amount Rs 40 800
after 3 years and was released from the loan.
(i) What is the interest he has paid for'the 3 years?
(ii) Accordingly, what is the interest he has paid for one year?

(4) Calculate the interest a person who borrowed Rs 40 000 at 18% simple interest
per year has to pay for one year .

(5) Nimali, who has deposited Rs 25 000 in a finance company, which pays 24%
simple interest per year, withdraws the deposit along with the interest after a year
(i) What is the interest she receives for that year? :
(ii) What is the amount she obtained at the end of the year?

(6) Sithumini who pawned her gold jewellery in a pawnshop obtained Rs 30 000
and redeemed them after one year. The shop levies an annual interest of
24% Find the amount she had to pay to redeem the pawned items?

(7) Dileepa, who opened a fixed deposit account for Rs 75 000 in a financial
institute which pays 18% simple interest per year, withdrew his money along
with the interest after one year. What is the amount he received?

(8) A businessman borrowed Rs 20 000 at 5% simple interest per month on
condition that he will pay the relevant interest at the end of month and that
the principal will be paid back only after the business develops.
(i) What is the interest he pays at the end of each month?
(ii) What is the total interest he pays at the end of 18 months?
(iii) If he could pay back the borrowed money after 18 months what
is the amount he had to pay?

(9) Sirimal deposited Rs 75 000 in a bank which pays 18% per year for fixed
deposits. He received the relevant interest monthly from the bank. How much
does he get from the bank as interest each month?

(10) Sunimal who obtained a loan of Rs 30 000 from a money lender, for an annual
simple interest at 20% got released from the loan after 3 years by paying back
the money borrowed along with the interest. What is the amount he had to pay?

(11) The credit society "Sanasa" lends money to its members at 8% simple
interest per year. The loan with the interest can be paid in equal instalments.
Given below is a quotation from a register of the society which
shows information about loans obtained by 5 members. Fill in the blanks.

- -
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Loan . Period = Total Sum of Number of Value of
obtained agreed | interest = MONCY instalments an

Name (Rs) for to be to be | to be paid instalment |
payment paid paid as in with
(Rs) (Rs) | agreement  interest
Kasun 15 000 2yems | o o o 24 ...
Deleepa 36 000 Syemy | oo 34 |
: 1
Kumuditha 18 000 1—2 yearsiooo o 18- L.
alitha 30000 2 %years ................... 30 = L
Sithumini 12000 “|6moalbsl ... | .. .. b s

(12) Nimal, a government servant who received an arrears of his salary of Rs 120 000
deposited Rs 50 000 for one year as a fixed deposit in a bank which pays an
interest of 18% per year. He bought a land for the balance Rs 70 000.

(i) Whatis the interest he will receive from the bank after one year?

(i) When the value of the land increased after one year by 20%, he sold the
land. What is the profit he made from it?

(i) He could have bought another block of land with the money he deposited
in the bank. How much did he lose or gain by not doing so?

(13) | 12%simple interest will be paid annually for fixed deposits
overRs. 50000 :
Shown above is a part of an advertisement of a private financial organisation

(i) If only deposits of multiples of 1 000 can be made, what is the minimum
- deposit that should be made to get 12% simple interest?
(if) What will be the interest received if a person deposited Rs 80 000, for an year?

(iii) Show that for a sum of money Rs p for a period of 't' years a person will get

2t
p [1 * E] as the amount after 't' years (2 > 50000).

(14)

47 For Free Distribution



Shown above are two advertisements about the rates of interest of two financial

institutions. It is necessary to select one institution out of the above two to deposit the

monthly collection of Rs 48 000 of a welfare society.

(i) Which financial institution will it be more profitable to select? Give reaso
for your answer. , -

(ii) What is the amount the welfare society will gain if the money is deposited in
the institution that you decided on? '

- J

Calculating the annual rate of interest

( Example 3 ]

A man who borrowed Rs 30 000, paid back Rs 44 400 as the amount after 4 years
and was released from the loan. Find the rate of interest charged for the loan.

The interest paid for Rs 30 000 for 4 years =Rs 44400 -30 000
=Rs 14400
. : . _p. 14400
.. The interest paid for Rs 30 000 for 1 year - =Rs v
=Rs 3600
) 3600
The interest for 1 year for Rs 100 =——x100
30000
=12
The annual rate of interest = 12%
S . '
WY Exercise 5.2 Q)‘ N
1. Find the rate of interest in each of the following situations.
(@) Principal | Time Interest Annual rate of interest
(i) | Rs200 |1 year B
(i) | Rs 50 1 year P06 L
(iii) Rs 400 | 3 years Rs 96 e
(iv)] Rs3000 | 1vear6months| Rs720 = | = -——-o-eee-- :
(v) | Rs 15000 1 year Rs 1125 e
(b)  |Principal | Time Interest Monthly rate of interest
(i) Rs5000 | 6 Years 00 L
(i) Rs 10 1 Year Ra3 - |
(iii) |Rs 50 2 Years Bes | e
~ : )
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(2 A person who borrowed Rs 25 000 had to pay an interest of Rs 7 000 for 2
years to be released from the loan. Find the rate of interest the money lender
has charged. -

3. Piyaseeli pawned her gold jewellery in a pawnshop and obtained Rs 36 000
and went abroad for three years. After returning home, she immediately
redeemed her jewellery for which she had to pay Rs 58 680. Find the rate of
interest of the pawnshop.

4. Aperson who borrowed Rs 200 000 from a bank at 24% interest per year lent it
personally to asecond person who was in need of a loan.
(i) Whatis the interest the first person has to pay to the bank?
(1) This person expects to make a profit of Rs 24 000 during one year. To get
the expected profit, what should be the rate of interest he should levy for
the loan given to the second person?

5. Complete the table given below.

Rate of interest

Statement showing interest ‘
: Monthlyl Annually Quarterly

(1) | Rs3 forRs 50 for 2 months
(i1) | Rs 36 for Rs 300 for 6 months
(1ii) Rs 3240 for Rs 18 000 for 18 months

(iv) Rs 14400 for Rs 48 000 for2-;- years

6. Kapilaborrowed Rs 12 000 at 12% simple interest per year. After 4 months he
borrowed another Rs 8 000 at the same rate of interest. After one year from the
date of the first loan, he was released from both loans by paying back
Rs 22 240.

(1) Calculate the interest he had to pay for the Rs 12 000.
- (ii) What sum of money had he to pay to be released from the first loan?
(i11) What is the amount he had to pay to be released from the second loan?

Finding the time for which a loan is granted

[ Example 4 ]

A person who obtained a loan of Rs 75 000 at 21% simple interest per year, paid
Rs 47250 as interest for a certain period of time. Find the period of time of the loan.
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The loan obtained =Rs 75000

21
Interest for a year for Rs 75 000 =Rs 75000 x 100
' =Rs 15750
Total interest paid =Rs 47250
4
The period of time of the loan w 21250
15750
= 3 Years.
Accordingly,
ik Time = Total interest
s Annual interest

[E/RS . :
. Exercise 5.3 7

1. What is the period of time for which the interest will be Rs 4 000 for a loan of Rs
25 000 at 8% annual simple interest?

|
|
|
|
|
i
|

2. A man who borrowed Rs 50 000 at 11% simple interest per year paid back
Rs 66 500 after a certain period of time and was released from the loan.
After what period of time did he get released ?

3. By lending Rs 60 000 at 7% % simple interest per year a sum of Rs 4 500 is
charged as interest. What is the period of time for which the money was lent?

4. A money lender who lends money at 2% simple interest for a month, has lent
. Rs 240 000. After how many months will he be able to earn Rs 38 400 as interest ?

' 5. A private money lender has obtained a loan of Rs 150 000 from a commercial
bank at 18% simple interest per year and has lent that money at 3% interest for a

month. :

(i) Whatis the interest he has to pay the commercial bank for a year?

(i) What is the interest he receives in one month by lending that money?

(iif) What is the period of time necessary for him to earn the sum of money needed |
to pay the bank as interest? .

(iv) If he is to eamn the money needed to be paid as interest to the bank in 3 |
months, at what rate of interest should he lend the money? :

. 3

When obtaining a loan or depositing money, we have to decide in advance about
the possibility of paying the monthly instalment and the expected monthly interest from the
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deposit. During such situations we should be able to find the principal when the
relevant information is given.

| Exercise 5 )

A finance company earns Rs 224 000 as interest in a year by lending money at 16%
simple interest per year. Find the amount of money the company has lent.

The sum of money that should be lent to earn Rs 16 as

interest in a year = Rs 100
_ . 100
The sum of money lent to get Rs 224 000 as interest = 16 % 224000
= Rs 1400000

Y . | S W
S Exercise 5.4 5 -

1. A welfare society pays its members annually a simple interest of 12% on the 2
. available deposit on 31st December. Last year Sujeewa received Rs 168 as 3
interest. What would have been the deposit in his name? ad

{

2. A businessman obtained a sum of money with an agreement of paying it back |
within a month with an interest of 4% a month. However he had misplaced the |
relevant document. But according to the receipt he had, the interest paid was |
Rs 1800. What sum of money had he borrowed?

3. A finance company pays an annual interest of 13% for deposits while charging
20% for loans. A part from the annual balance sheet of the company is shown |
below.

(The company calculates interest for deposits at the end of each year)

Total amount of money released as loans =
Rs 280 000

The interest received from loans =

Total amount of money as deposits =

Interest paid for deposits =Rs 195 000
The annual profit =c

Find the three sums of money unseen above due to blotches.

4. An interest of Rs 12 600 was paid for 3 years fora loan obtained at 12% simple ‘
interest per year. Find the loan obtained. '

/5. A person who has obtained a loan for 2 years at 15% annual interest has paid ‘
«_ Rs 14400 asinterest. Find the sum of money he obtained as the loan.
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;\ Algebraic Expressidliif‘s\:;f’;

By studying this chapter you will be able to achieve the following competencies

* Substituting in and simplifying algebraic expressions without indices
and roots. ‘

* Obtaining the product of two binomial expressions.

Substitution

START

FINISH

I | I
l l I
|

The above diagram shows how the field was prepared for the Mathematics day
competition of the grade 8 pupils of Gunaratana Vidyalaya. Six competitors
should start from P and finish at Q. The first three pupils toreah Q are the winners.
The competitors should adhere to the following conditions.

*  Should select at random an algebraic expression of x from the box at A
*  Should select at random a value for x from the box at B

*  Should substitute the value for the expression at C

*  Should explain at Q how the answer was obtained.

Sujith who won the first place from the house "Number" presented his explanation as
follows.

"The expression obtained at A is 4x — 3. The value for x received at B is 2.
As 4x =4 xx, the expression obtained by substituting x=2 in to expression is
4 x 2 — 3, that is 8-3 =5. Therefore when x = 2 is substituted in 4x — 3 the value
obtained is 5.
According to Sujith, he became the winner because he had learnt in grade 8 how to
find the value of algebraic expressions by substituting integers.
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Finding the value of expressions with one variable

by substitution.
(Example 1 j @xample 2 j

Find the value of 4x-3, whenx= -2 Find the value of 4a—5, wheng = i %

4x—3 =4 xx — 3 2
=[x (2] -3 4a _ 5=4 xq -5
=(-8) -3 -

2
=l | Tz

[Example 3 ) T

2
Find the value of 5p+1, whenp=— 3
5p+1 =5xp+1

[
(24

Il

= -3

4 J &
. k\\& Exercise 6.1 <) : B
1. Find the value of the following expressions when x = %

0 &% ) & oG 0 n

2. Fillinthe blanks.
1

@ 3eblwhenx=2 ‘gp . {oien oo 3 ()2 +3when p =— 3
=3 xx +1 =3xqg -1 =2 xp +3 2

=3 W emerE Lo : — : =i e

Tt e o ] = = e L

\ o s 4
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g 1\

3) Find fhe value ofeache thefOIIOWIng expressions when x=3,a=-2,p=—,

3
g -
i) 2x+5 (i) 3a+8 (iii) 3p+2
(iv) 3y-1 &) 5-3x ; i) a-7
(vii) 2+2p (it 043 @ §x+ 1
¢ (x) 10+2p b 5-3p (xii)—y+2 -

Finding by substitution the value of algebraic expressions

with more than one variable
Gﬂxample -4 j ,
Find the value of 2x - 3y, ifx=3 andy =
2x-3y =2 xx — 3xy

1
=2x 3)—(3 x;)

e
2

2
=12— 3
2
2 2

( Example 5 J
Find the value of 2 - 3b,ifa=3andb =_1

2a-3b =2xa) —(3xb)

=

= 6+1

!
2

N W
"Nl'—'
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[ Example 6 )

Find the value of 2a+3b—c¢,when a = 5 b =——3- ,c=2
2a+3b-c =2 xa)+(3 xb) — ¢
2 1
2oL
4 4 4 15 11
=3 TlEfeeR e

D o
Wi Exercise 6.2 Q)‘

corresponding to each value of 'x'.

Find the value of the following expressions whenx =2and y=-3
() 2x+ 3y (1) 3x t2p (i) 5x - 3y  (iv)x =5y
2. Findthe value of the following expressions whena=3and b = v

(i) 3a- 4b (i) 2a+b (iii) a—3b
(iv)3a- 2b (V) at2b- 6 (vi) 5a-3b

3. Find the value of the following expressions when p= % g == % andr=2

(1) 2p+3q (ii) 4p+3q+r (iii)) p+g+r
(v)5p— 2g+2r (V) p— 6g+2r (vi) 3p—qg-2r

4. Complete the table given below along rows and find the value of '

3

y=2x+3
1 1 1

e e

2x -2

3L 31 431 43 40 4] Bl a3

2x+3 —2+3=1

y 1

5. Thecircumference of a circle is 2 7 . Find the circumference of the circle if
o= 22 and r = 3l cm
¢ 7 2 J
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Multiplication of a binomial expression by a binomial expression

A Expressions consisting of two terms such as an
X P 3 . :
algebraic term and an algebraic term or a number
connected with a + or - sign are called binomial
expressions.
You have learnt in grade 8 how to simplify expressions
suchas x (x+3) by removing brackets.The following
D Q C shows how an algebraic expression is multiplied by an
algebraic term

xx3
XX X

x(x+3)=x" +3x

In the figure given below, the rectangle ABCD is divided into the square APQS
and to the rectangles PBTQ, SQRD and QTCR

A x P 3 B
XXX xx3

X = =3x

S Q _IT

5 X X2 2x3
=2x =6_ |,

D R C

The length at the rectangle ABCD = (x+3)
The breadth at the rectangle ABCD = (x+2)

The area at the rectangle ABCD = (x+3)(x+2)
When taken separately the area } = Areaof APQS + Area of PBTQ +
oftherectangle ABCD Areaof SQRD +Areaof QTCR.
: = X' +3x+2x+6
Since it is the same area of ABCD that is obtaind in both occasions
(x+3)(x+2) =x"+3x+2x+6
=x"+5x+6
Accordingly, the product of two binomial expressions can be obtained as follows.
2x
f‘:}\\ (x+3)(x+2) =x*+3x+2x+6
(x+3) x +2) =x"+5x+6
W
6
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| Example7 | - | Example 8 ]

Simplify : (x+5) (x+2) Simplify : (x +a) (x + b)
xt5)(x+2) (x+a)(x+b)
=x(x+2)+5(x+2) =x(+b)+a(x+b)
=x'+2x+5x+10 =xX+bx+ax+ab
=x'+Tx+10 =x+x(a+b)+ab

‘‘‘‘‘ " Exercise 6.3 (:)

- SRR \
. Simplify the following binomial expressions.
@ G+)E+3) (@) EHDE+10) (@) G+)R+x)
(iv) @t+5@+3) 0 @E+tHeta ) @E+tapE+b)
(i) 2+y)@B+y) (i) O+l (X)) (m+5)(m+2)
x) (10+a)(@+3)

2. (i) Draw a sketch with the relevant measurements to show the area of a rectangle
expressed by (x +4) (x +2) :
(i) Using the sketch show that the area of the rectangle is x*+2x+4x+8
(iii) If the length of the rectangle of (i) above is increased by 2 units and the breadth
 is decreased by 1 unit; show that the area of the new rectangle is x +7x+6
(iv) If x =5, show that the area of the rectangle with the alteration of (iii) above | |
is3 sqlmreunitsgreaterthantheareaofﬂleﬁmtrectangle

3. There is a road of breadth x metres around a square playground of which the
length of one side is 30 m.

(i) Express the area of the play ground and the road in terms of x.

(ii) Express the area of the road in terms of x.

(i) Ifx=5m find the area of the road.

Product of two binomial expressions (Further)

The length of the shaded rectangleABCD =x-2
The breadth of the shaded rectangle ABCD =x-3
The area of the shaded rectangle ABCD

=(x-2)(x-3)
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The area of the rectangle ABCD

when taken in parts =Area of APRT - Area of BPRS - Area of DQRT +
‘ Areaof CQRS.

=x'-3x-2x+6
=x'—5x+6

(As the area of CQRS was subtracted twice, it is added once at the end)

Asitis the area of the shaded part ABCD that is obtained in both instances,
(x—-2)(x-3) =xX-3x—2x+6 = ¥ -5x+6

Itis clear that the product of two binomial expressions can be obtained as follows.

P
) XX X = X
v =X —-5x+6 xx(-2) =-2x

+6 (=2)x(=3)=6
| Example 9 ] | Example 10 |
Simplify : (x—5) (x— 1) Simplify : (x—5) (x+2)
x—=35)-1) (x=5)(x+2)
= xx-1)-5(x-1) = X+2x-5x-10
= xX¥—x— 5x+5 = y—3x—10
= X— 6x+5 =
| Example 11 | | Example 12 |
Simplify : (x—5) (x +5) Simplify : (x—a) (x— b)
(x—=5)(x+5) (x—a) (x—b)
= x(x+5)-5(xx+5) = x'—bx—ax+ab
= X+5x— 5x-25 = X —(a+bx+ab
= xX-25
S Exercise 6.4 %) 3

1. Simplify the following products of binomial expressions.

@) x-3)&-7) (i) -1)(x-10) (i) (5-x)(2-x)
(V) x=7)(x+1) (V) (a+2)(@-5) vi) =7 (p+3)
(vii) (a-10) (a-5) (viii) (10-p) 2-p) (x) (a+3)(@-0a)

x +ta)(T-a)

2. The length of a rectangle is x units and the breadth is y units. Its length is reduced
by 2 units and the breadth by 1 unit. Express in terms of x and y,
(i) thelength,
(i) the breadth, :

. (iii) thearea, of the new rectangle. J
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2
(3] \

By studying this chapter you will be able to achieve the following
competencies.

* Expressing algebraic expressions with four terms as a product of two
factors by grouping the terms in pairs and taking out the common
factors. '

* Resolving quadratic expressions into factors correctly.

* Resolving into factors a difference of two squares.

To recollect what you have already learnt in grade 8, find the factors of the
following algebraic expressions.

k\‘@ Exercise 7.1 @I
™ Gy 2612 5 (i) 3¥-Sxy
(iii) 2ab-8a+4d’ (iv) 5x*—15xy—20x)’
(v) 30y"-6y—6 (vi) 8¢’—6cd+2c
\_ (vii) 12a’-36a’b—24ab’ (viii) 6p—24p° +30p’
Factors of expressions with four terms. :
< '4 >e—— 94—
T The area of the rectangle shown in the figure is
A B equal to the sum of the areas of the rectangles
1 ABC,andD
] C D
v

Taking the parts together and finding the area.

The sum of the areas of parts A, B, C,D = px+qx+py+qy
The length of the whole figure =ptq

The breadth of the whole figure =x+y

The area of the whole figure =ptqg(x+y)

Therefore px +gx+py+qy =@ty ty)

.. (p+q)and (x +y) are the factors of the expression px+gx+py+ qy
q '
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By expanding (p + ¢) (x + ) you will realise the truth of it
(p+q) (cty) =plx+y)tqx+y)
=px+tpy+qx+qy

The fact that,

px+py+gx+qy=(p+q)(x+y) canbe obtained by grouping the terms into
pairs and taking out the common factor.

px+tpytqx+qy
=p(xty)+q(x+y)
=(x+y) (p+q)

[Example 1 J

Find the factors of 3a — 6¢ + 2ak —4ck. By grouping into pairs and taking the common
factors out the expression can be written as,

3a—6¢+2ak—4ck  =3(a—2c)+2k(a—2c) ,
=(a-2c)(3+2k) [(@—2c) is a common factor]
The accuracy can be checked by expanding (a —2c) (3 +2k) -
(a—2c)(3+2k)
=a(3+2k)—2c(3+2k)
=3a+2ak—6c—4ck

(Example 2 J { Example 3 }

k -

Find the factors of: xX’+xy—x—y Find the factors of : ¢’ - 3¢+ bc — 3b

X+xy—x—y =x(x+y)—1(x+y) ¢ =3c+bc-3b=c(c-3)+b(c-3)
=(xty)(x-1) =(c=3)(cth)

. Exercise 7.2 g \L_

Fmd the factors of the followmg expressions by grouping into pairs and takmg out the
‘common factor. Check the accuracy by multiplying the factors.

’g 1. ab+ac+2b+2c ; 0 pq+3pr 3gr

L 3. ax—ay—-bx+by 4. pr+pt—qr—qt

| 5. 2pg+6ps—5g—15s : 6. X+2xy—3x—6y

; 7. 2ab-2ac+b-c 8. xX-3xy—6x+18y
9

S 4_dato=ac 10. k—kl-1+1

ratic expressions.

The length of a s1de of the sqe ABCD shown in the figure is x units, while the length
of PB is 3 units. Also the length of DR is 2 units. Let us find the area of the rectangle
APQR.
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The lengthof AP =x+3 T
The breadth of AR =x-2 X
The area of APQR =(x+3)(x-2) E
R Q
f
2
v
D S

< X B =3

Theareaof APQR ~ =Thearea of APSD - the area of SDRQ
= x(x+3)-2(x+3)
=x"+3x-2x-6
=x+x-6

This area could also be obtained in the following way.
~ Theareaof APQR = Theareaof ABTR +the area of BPQT

x(x—=2)+3(x-2)
X —2x+3x-6
= xX+x-6

When all these expressions are considered,
X+x—6 = (x+3)(x-2)

Accordingly the factors of x’+x—6 are (x+3)and (x—2)

In the algebraic expression x” + x — 6, the product of the term x* and the constant
term gives —6x". The linear factors of —6x” are as follows.

(—6x) x(+x)
T (+63) x (=x)
TR [(F3x) % (=2x7 |

(=3%) F (F°Z)

For the algebraic sum of the pair of factors to be + x, which is the middle term of the
expression, the pair of factors that should be selected is + 3x and —2x.

Then the expressionx’ +x-6 canbe writtenas x°+3x—2x—6
X+x—6 =x"+3x-2x—-6
=x(x+3)-2(x+3)
=(x+3)(x-2)
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| Example 4 )
Find the factors of y* + 7y + 12

+1 12
E 1y) x (+12) The product of the ) term and the constant term
~y)x 12y | o 12y
+ +
+12)° E_;y ; i E_ gy i The pair of factors that has the middle term of the
o4 o4 expression + 7y as its sum is +3y and + 4y only.
+3y x +4y
) x (4) Therefore
Y +T7y+12
=y’ +3y+4y+12
=y +3)+4(r+3)
—(r+3)(y+4)

| Example S 3

Find the factors of @’ —2a—24
(—a) x (+24a)

(+a) x (-24a) ,
/ (+2a) x (-12a) The product of the term @ and the constant
A (-2a) x (+12a) term is — 244’

(+3a) X (— 8a) ) ' . ‘
(-3a) x (+8a) Out of these pairs of factors the suitable pair which

\‘[(74a) < (—6a) E leads to the middle term — 2a is + 4a and —6a
* (-4a)x (+6a)
a—2a-24
=d’ +4a—6a—24 (the expression should be formed as shown here)
=a(a+4)—6(a+4)
=(a+4)(a-6)

| Example 6 )

Find the factors of : 30 — 17k + &
The product of the constant term and the & term is +30k°

Out of the pairs of factors of + 30K the suitable pair which leads to the middle term
—17k is the pair of factors —2k and —15k.
Accordingly
30-17k+K
=30-2k—15k+# (the expression should be formed as shown here)
=2(15-k)—k(15—k) (2 and—k are common factors) .
=(15-k2-k)
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When a quadratic expression is given with a common factor, the common factor should
be taken out first. Then the quadratic expression within brackets should be resolved
into factors.

( Example 7 )

Find the factors of : 18+15a — 34’
18+15a-3d’
=3(6+5a—d)
The product of the @’ term and the constant term is -64’.

Out of the factors of -6’, the correct pair which leads to the middle term + 54 of the
expression is -a and + 6a

Therefore ,
18+ 15a—-3a

=3[6+5a—d’]
=3[6+6a—a—d’]
=3[6(1 +a)—a(l +a)]
=3[(1+a)(6-a)]
=3(1+a)(6—a)

K&% Exercise 7.3 @1

End the factors of the following quadratic expressions. Check the accuracy of the
factors by writing the product of the factors.

1. d+8a+12 2 VHy-18 3 p2—3p—40

4. ¢—-11g+24 5. F-r-30 6. I°—19/+18

7. s*+3s=70 8. +9c+20 9. 36+15k+k’
10.16+6x—% - 11.30-7¢c-¢ 12.45-18y+y°
13.24+23x—x - 14.42-11z-7 15.54+15d-d’
16. 54— 15+ 17.3x —24x+ 36 18.45+30y+5y°
19.72-z-7 20.48 - 14g+¢’

Factors of a difference of two squares.

A P B The given diagram shows how a square APQR,
g the length of a side of which is b, is placed inside
R

Q another square ABCD, the length of a side of
which i3 'a". Let us calculate the area of the shaded
portion.

When the difference of the areas of the squares is
considered the area of the shaded portion = &’ — b’
When the shaded portion is separated into two
De———7a7 ——C parts
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by cutting along CQ and rearranging as shown here, a rectangle of B I;
length (a + b) and of breadth (a — b) is obtained. :ﬁ 8
(Y
Accordingly, Ul
the area of the shaded portion = (a+ b) (a—b) 11 i
f a
Therefore c |[U]
a—-b=(a+b)(a—Db) Q
v
R a-b %
Accordingly,
the factors of @’ — b’ are (a+b)and (a—b)
(a+b)(a—b)
=d' —ab+ab-b
=a-b
You will see that the product of the two binomial expressions aboveisd’ — b’
| Example 8 ] { Example 9 A
L P p -
Find the factors of : X’ — 25 Find the factors of : 16x° -9y
xX—25 16x*—9y"
=x'- 5 =(4x)"-(3y)’
=x+5x-95) =(4x+3y)(4x—-3y)
| Example 10 } | Example 11 )
Find the factors of : 1—100p’ Find the factors : 3 — 124"
1-100p° : 3-12¢°
=1~ (10py’ =3(1-49)

=(1+10p)(1-10p) =3[1"-(29)’]
| | =3(1+2¢) (1-2q)

The problem shown in example 11 can also be resolved into factors as shown below.
3-12/
=3(1-4)
¥ %Ay The product of the y* term and the constant term of the

Y4 ) expressmn within bracket is —4)”. As there is no term
@ Cyerdy with 'y in the expression, the factors should be selected
2y x| such that the algebraic sum of the factors of—4y” is zero.
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The algebraic sum of the factors is zero only with the factors +2y and —2y.
Therefore

3[1—4y2]
=3[1+2y-2y-4]
=3[1(1+2y)—-2y(1+2y)]
=3[(1+2y)(1-2y)]
=3(1+2y)(1-2y)

" Exercise 7.4 \3‘ 2N

[
Find the factors of the following expressmns

1. -9 2. p°-36 3. 25-4
4, 4-9% 5. 4x’-36) 6. a’b’-1
7. 18c-2 8. 42-100 9.. 125K -5 ;
10. 27d°-48 11. 3x’-243 12. 5m’-31257" J

When finding factors; changing the position of the terms of an expression
should be done such that its accuracy is preserved.

| Example 12 ]

In the expression, ax + by — ay — bx, there are no factors common to the first two
terms and no factors common to the last two terms.

When rewritten by interchanging the second, thrid and foruth terms or writing the
1" term atthe end it is

ax—ay—-bx+by by—ay —b?c+ax
=a(x—y)-b(x-y) =y(b-a)—x(b-a)
=(x-y)(a—b) - =(b-a)(y—x)

| Example 13 ]

In the expression pg — 6 + 3q — 2p there are no factors common to either the first two
terms or the last two terms. When rewritten with the third term in the second place and the
second term in the fourth place, the expression can be resolved into factors

pqg+3q—2p—6

=q(p+3)-2(p+3)

=(p+3)(¢g-2)

| Example 14 ]

Find the factors of: x —12 +x
When rewritten with the third term in the first place it willbe x*+x—12
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(x) x(=12x)  The pair of factors which leads to the middle
/ (—x) x(+12x)  term-+xare —3xand+4x

@ (2x) x (- 6x) X+x—12
(=2x) x (+ 6x) =x"+4x—3x—12
(13x) x (=4%) =x(x+4)-3(x+4)
|-3x x (+4x) | = (x+4) (x—3)

[ Example15 |

Find the factors of : —4(3y—5)+)’
-12y+20+)°
=y’ —12y+20
=y —10y—2y+20
=y(y-10)-2(y-10)

=(y-10)(y-2)
@;? Exercise 7.5 6] ~
Find the factors of the following algebraic expressions. .
1. p’—1-X+p 2. 4-K- 3k
3. ax— by+ay-bx 4. 3y-28+y
S P2 iy iy 6, xFltx iy
J
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By studying this chaptér you will be able to achieve the competencies in
relation to,

* angles associated with straight lines.
*  the proof of the theorem on vertically opposite angles and its applications.
*  theorems associated with parallel lines and their applications.

Axioms and Theorems

You have leamt in earlier grades about different types of angles. The objective of this
lesson is to further study about them. Let us first study a few axioms which are
important in this process.

Axiom 1
If the same quantity is added to two equal quantities the results are equal.
That is, if a = b
then atc = b+tc
Axiom 2
If the same quantity is subtracted from two equal quantities the results are equal.
That s, if a = b :
then a-c = b-c
Axiom 3
If two quantities are multiplied by the same quantity the results are equal.
That is, if a =5>b
then na = nb
Axiom 4
If two quantities are divided by the same non zero quantity the results are equal.
That is, if a =b
then 4.5
n n
Axiom 5

Quantities equal to the same quantity are equal.
That is, if a=band a =c
then b =c
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These axioms can be used in geometrical proofs.

Example 1 )
The diagram shows that AB
Show that AC
AB
AB+BC
AC

(Example2 |
The diagram shows that AOC
Show that AOB
AOC

=€D

=BD A

=CD
=BC +CD (axiom 1)
=BD

- BOD
= C?D o
= BOD (given)

AOC-BOC = BOD - BOC (axiom 2)

AOB

= cOD

B . . o1 S
i Exercise 8.1 )

=

at.
(i) PQ=RS
PQ=ST

(i) P(A)AQ= 30°
RST= 30°

(i) Intriangle PQR
PQ=PR
PR=QR

<

(i) x+y=180"
p+q=180°

(iv) LM=3.5cm
MN=3.5cm

2. Using the diagrams given below, write conclusions that can be arrived at.

2

N

1. Using axioms and the relations given below, write conclusions that can be arrived
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- (i1) Inthe givendiagram % 2
e L ABSBC
BD=BF i
& G
F E
A
(iii) Inthe given diagram
AOB =BOC >
AOC =BOD 0 C
A D
(iv) Intriangle ABD
Cis the mid point of BD
BC=BA
: t
B . C D
< : , - 4

Adjacent angles and vertically opposite angles

In the given diagram the straight line RS meets the straight line PQ. You have learnt
earlier that the angles PSR and RSQ so formed are supplementary adjacent angles.

. R
Thatis, P

PSR +RSQ = 180’

This can be written as a theorem. S

Q

The mathematician Euclid who lived in 300 BC has compiled the book
'Elements' which includes a large number of theorems in an order that can
be used in Geometry. At present we follow that order of theorems in
geometry. Statements that can be proved logically with reasons using
axioms are known as theorems.
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As this is considered as an elementary theorem; this will be used with axioms, to
prove the other theorems.

Theorem
If a straight line meets another straight line, the sum of the two adjacent
angles so formed is equal to two right angles.

[ Activity 1 )
~ Draw angle ABC =72 as shown in the C
4 diagram. Calculate the magmtude of the A
)\ supplementary angle of ABC
Tlns w111be 180°—72°=108".
Draw an angle of 108° such that CB is a common arm @
and, B is the vertex. Name it as CBD ‘

Using a straight edge check whether ABD i is a straight line. What is the conclusmn
that you can arrive at?

The straight lines AB and PQ intersect each other. The magnitudes of the angles
formed are shown as a,b,c and d. P
Now, as AB is a straight line, A

a+b=180"— (1) (Theorem above)

Also, as PQ is a straight line
b+c=180"—(2)
From (1) and (2) ‘ %
a+b=b+c(Axiom5)
a+b-b=b+c—b(Axiom?2)

sa=c Q
Now it is clear to you that the vertically opposite angles formed when two straight

lines intersect each other can be shown to be equal logically giving reasons.
This process is a called proof of the theorem

B

AProof
A proof is a process of arriving at conclusions based on logical reasoning
using axioms and theorems proved earlier.

Let us prove the above theorem formally.
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Theorem
If two straight lines intersect, the vertically opposite angles so formed
are equal.

Data : The straight lines AB and CD intersect at O

Toprovethat : AOC=DOBand AOD=COB .
Proof : :

AOC+COB  =180"— (1) (AB is a straight line)

COB+BOD =180°'—— (2)(CD isastraight line) 0

From (1) and (2)

AOC+COB=COB+BOD (Axiom 5)
AOC=BOD (axiom2)

Similarly,
COB+BOD =180’ —— (3) (CD is  straight line)
AOD +BOD =180° — (4) (AB isa straight linc)
From (2) and (3) '
COB+BOD=A0D +BOD (Axiom 5)
- COB=AOD (Axiom2)

- Using the two theorems learnt so far, problems such as those given below can be solved.

(Example 3 ) o
The diagram shows straight lines PQ, RS and ST. P
Find the value of x
x°+98° +x° =180" (PQ is a straight line) 08"
2x=180"-98°
2x b 820 S x
~x =41°
, Q
(Example4 |

The straight lines PQ and RS shown in the diagram intersect at O. Find the value of x. -
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POS = R6Q (vertically opposite angles)
P

) S
Exercise 8.2

1. Inthe givendiagram,ifx=75’, find the value of y.

2. Inthe given diagram AB and CD are straight lines. Find the magnitude of the

©
angles ] B
BDC, and ADC &
4x, b
A

- 3. Inthe givendiagram PQ and RS are IR
straight lines
PSR =RSQ. Find the magnitude of
PSR P Q
: S
2
% A,

| 4. Inthe given diagram AB, CO,OD, are |
straight lines. AOC+BOD= 90’
Find the magnitude of COD.
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POS = 115°
But ROQ =ROT+TOQ
115° = 90°+ x° 115
90°+ x° = 115° 0
x> =25 . T
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| ; inthe ;irvrenidiagram, lines / and m intersect at O. If I m
7 x=45’, find the value of y, z, and u.

6. The straight lines AB, CD, and
EF of the given diagram intersect A
at O. Find the value of y. 5
! C

7. In the given diagram OP bisects
AOC and pQ bisects COB.
Show that POQ =90’

¥

A

8. In the given diagram PQ, SR and MN are S M
straight lines. Find the value of 'a' and 'b'.

73
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. In the given diagram AB and CD are straight
lines. OP and OQ are the bisectors
of DOB and AOC respectively. Give Q- — -
reasons forQéPtobeastraight]jne. a /0

c C B

- X-=-—--p

Angles associated with parallel lines.

You have learnt earlier about corresponding angles, alternate angles and allied
angles formed when two straight lines are intersected
by a transversal. In the given diagram the two lines
AB and CD are intersected by the transversal PQ. a,
b, ¢, d, e, f, g and h, indicate the magnitude of the
angles.

(i) bandf are a pair of corresponding angles. Name
three other pairs of corresponding angles.

(i) cand e are a pair of alternate angles. Name
another pair of alternate angles.

(iii) c and fare a pair of allied angles. Name another
pair of allied angles.

( Theorem | )

If a transversal intersects two straight lines so as to make,
(i) apairof corresponding angles equal or
(ii) a pair of alternate angles equal or
(iiii) the sum of two allied angles equal to 180’

\_ the two straight lines are parallel. )
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This theorem will also be considered as an elementary theorem and its applications will
be done without proving it formally. The diagram shows the transversal PQ intersecting

the lines AB and CD.

() Ifa palr of corresp0nd1ng angles out of / 3 ;
BRS and DSQ R
ARP and CSR

ARS andCSQ isequalthen ABand

CDarcperalll. Q/ o

(11) If a pair of alternate angles out of Bf{S and C§R and AﬁS and R§D is

equal,then AB and CD are parallel.

A A A A
(iii) If the sum of two allied angles out of BRS and RSD, ARS and RSC is equal

to 180", then AB and CD are parallel.

{ Activity 2

N

P

1. Draw the two intersecting lines AB and
5 PQ and name the point of intersection
as O.
2. Measure angle POB witha protractor &

3. Markapoint S on OQ, andapothlymgon )
the same side as B such that POB = OS K, and
joined SK.

SK are parallel. What is your conclusion?

(i) thecorresponding angles formed are equal.
(ii) the alternate angles formed are equal.

This is the converse of the previous theorem

4. Use set squares and check whether AB and S = S e v K

Theorem 1
If a transversal intersects two parallel straight lines,

(iii) the sum of two allied angles formed is equal to 180’

J
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" The two parallel lines LM and NP are intersected by the line RS. The arrows

pointing to the same direction indicate that the lines are parallel.
(i) The corresponding angles are equal.

a=e 7
b:
/ L a/b M
rd

i 9e

(i1) The alternate angles are equal N e / P
c=e€ /g 7
d=f S

(iii) The sum of two allied angles is 180°
c+f=180°

d+e=180° .
:vr Example 5 e

AN
Using the data in the given diagram find the value of x a
a =65 (Correspondingangles)
x+a =180° (Adjacent angles on a straight line) 65"
N\
7

S x+65°=180°
Sx=115° /

Exercise 8.3

/
| 1. Inthe given diagram/, m,n are straight lines.
a, b, c,d,e,f, g, hindicate angles. If a= 120’ a /b
and f=60", show by giving reasons, that the - d/f c

lines m and n are parallel.

2. [land m are parallel lines in the given diagram. If

a=47°, find the magnitude of all the other angles. Sty
c N\
: - :
Ve 20
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3 Flnd the magmtude of the angles mdlcated by algebralc symbols in the dlagrams

given below. /
X X’ ¢
(@) / (i)

(iii) i

4. Express giving reasons whether the straight lines AB and CD in each of the
following diagrams are parallel

= 80°
0
C 80
0w
A
2

i)
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g. Using the information given in the diagram show that AB is parallel to EF.

N
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By studying this chapter you will be able to achieve the following competencies.
* Developing the relationship between millilitres and cubic centimetres.
* Developing the relationship between litres and cubic centimetres.
* Developing the relationship between litres and cubic metres.
*  Solving problems using the above relationships.

You have learnt in grade 8 that the amount of space occupied by an object is
called its volume. Also that the volume of the amount of liquid required to fill a
vessel completely is called the capacity of that vessel.

Measures used in measuring volume and capacity.

The two containers A and B shown in the diagram
contain a soft drink.

What quantities of soft drink are contained in them?
ES // Which container has the greater quantity of the drink?

A . B

Answers to the above questions can be found as follows.

(i) Thequantity of the drink in each container can be measured using a cup.

(i1) The drink in the two containers can be transferred into two identical bottles
and the levels can be compared.

(ii1) A graduated measuring cylinder can be used and the quantities of drink can
be compared.

In stage -
(i) there canbe asituation where the quantity of drink in the final cup is
not measurable.
(ii) the quantity of drink cannot be measured; it shows only which bottle
has more drink.
(iii) a graduated measuring cylinder is used. As such the exact volume
canbe read.
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Sociey" brought to the class a syringe

Udara, amember of the "New Inventor
g' (which doctors use without its needle)

Lasith who observed it went to the
teacher to get certain aspects clarified.

" Sir, I do not know what this m// cc is written for. It may be that 'm/"' stands
for millilitres. I am not quite clear about what this 'cc' stands for."

“Yes son you are correct. m/ stands for millilitres. Drugs that are injected
to a patient's body are measured in millilitres. cc are the two first letters of the
words cubic centimetres. In mathematics we express itas cm’. This syringe can
hold 3m/ or 3cm’ of the drug,” explained the teacher.

" Sir, here, there are two types of units. Why is that?"

“Only the volume of liquids is measured in mililitres. But liquid measures
as well as the volume of solids can be expressed in the unit cm’, These units are
seen on the measuring cylinders in the laboratory”

{

( A volume of 1 m/ of liquid is 1em’ )

SN
=}
=1

Il
S,
| &
Y
o
t

| Examplel |

The internal dimensions of a container the shape of a cuboid-are as follows.

Length 7 cm, breadth 5 cm, height 4 cm. Express in mililitres, the maximum
volume of water which the container can hold.
The internal volume of the container =7cmx5cm x4cm
=140cm’

The maximum volume of water the container can hold = 140 m/

(aslm/) =lcm’

( Example2 |

A small barrel contains 2.5 / of oil. If 500 m/ of 0il can be filled into one bottle,
Find the number of bottles needed to fill this 2.5 / of oil.

251 =2500m/
.. thenumber of bottlesneeded = —255 000
=
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Exercise 9.1 77—

b S e S

1. Expressin
(1) millilitres (i1) cubic centimetres
the volume of liquid found in the containers shown below.
. . ml/cc |
1 i s |
(@) /Cj\ (ii) = (iii)
mli

=100 400

2. Expressin
(1) cubiccentimetres (i1) millilitres
the capacity of the following containers.

- : 2cm ‘e
E | lem : % L‘\\\l }

—-_——— - - =

Sl des S 10cm
font. iem Scm v

-

' 3. Express inlitres the volumes of liquid given below.

(1)2 000 m/ (11) 5500 m/ (ii1) 1 200 m/ (iv) 18 000 m/
(v) 850 m/ (vi) 200 m/ (vii) 50 m/ (viii) 300 m/

4. Expressinmillilitres the volumes of liquid given below.
(1)21 (i)1.5/ (111) 0.5/ (iv) 200 cm’
(v)50cm’ (vi)10cc (vii)200 cc (viii) 300/

' 5. There is water to a height of 2 cm in a container the shape of a cube, one side :
' of whichis 10 cm. Express in millilitres the volume of water in the container. [

: 6. A container the shapé of a cuboid, 20 cm long 15 cm wide and Scm high, is | |
filled with a liquid medicine. Into how many small bottles each of capac1ty
100 m/ can this be refilled?

' 7. 1.51 ofadrink is to be served in equal amounts to 20 persons. Give in ml the i
quantity thateach person will get. - g

/
——
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8. 60 persons are to be served with a drink such that each person gets 100 m/.
How many bottles each of 1.5 / of the drink should be bought for this purpose?

9. 50persons are to be served with tea at a reception. There should be 180 m/ of
teain each cup of tea. Assuming that 1/ of water is wasted as steam, and due to
other reasons find the minimum volume of water that should be boiled.

The relatlonshlp between a lltre and a _cublc cenﬁm e'; -

The unit ml or cm’ is not suitable for measuring large quantites of 11qu1d Aunlt of
alarger size should be used in such a situation.
As1000m/is 17 1000cm’toois 17,

1000 cm® = 1000 m/ =1/ :

. Example 3 ]

Expressin (i)cm’ (i))m/ (iii) /, the capacity of a vessel of the shape of a
cube, a side of whichis 10 cm

(1) The capacity of the vessel =10cmx10cmx10cm
=1000cm’

(ii) As 1 cm’= Im/the capacity  =1000m/

(iii) 1000 m/=1/the capacity =~ =1/

( Example 4 J

If 2 ] of water is poured into a container with a rectangular base of length 25 cm
and breadth 20 cm, to what height will the water level rise?

The volume of water in the container =25cmx20cm xx
=21
=2000m/
=2000cm’
S25%x20xx =2000
500x =2000
X =4

.. The height of the water level will be 4 cm

& Exercise 9.2 (DI

1. Expressin
(1) cubic centimetres (i1) millilitres (1ii) litres

the capacity (Maximum volume of water contained) of the following vessels.
=
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[ O : (if) : >
1; - ; 10 cm 3
. I I
| lgem| | . . !
| L o
B 10cm - e 20 cm
| (ii) (iv)
i 1

10 cm i :
* : 20 cm ;
20 cm o s .
E - ~
i 20 cm 20 cm ~
; 20 cm
‘ 2. Thearea of the base of a tank the shape of a cuboid is 240 cm’. There is water in

it, to a height of 40 cm. Find (i) incm® (ii) in/, the volume of water in the tank.

3. Fill in the blanks of the table given below, assuming that the measurements are

of cubical containers.
R e BT
(i) | 2000 cm’ w1
(ii) | 1000 cm’ s ... 3
Gyl 00em ¢ - Lo 8
Gvit S00em’ | - 1. 2%
\ V) |70cmx50cm| & - 21 000 e

The relationship between a Litre and a Cubic Metre

When calculating the volume of water
contained in places like reservoirs,

I
swimming pools, water tanks etc, the & :
relevant unit of measurement should be S :
"looked into. = .
Il
As 1 m = 100 cm, let us find out how to E| _ el - A
obtain the volume of liquid, the vessel given Im = 100 Im = 100cm
below can hold. EL o R
The volume of the vessel by taking the measurements in metres
=]l mxImxIlm
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The volume of the vessel by taking the measurements in centimetres
=100 cmx 100 cm x 100 cm
=1000000 cm’
=1000000m/(as 1 m/=1cm’)

=1000000 ; (451/=1000m/)
1 000

=10007

Whether the measurements areinm orcm the same volume is shown
- Im’=1000/

[ | cubic metre is a volume of 1 000/ |

—

L Example 5

The measurements of a water tank built in a house are, length 1.5 m, breadth 1 m
height 1 m. Find in litres the volume of water it can hold.

The volume of the tank =15mx1Imx1m
=15m’
Im’ =1000/
~15m'  =1.5%x1000/
I e =1500/
Example 6

Atank the shape of a cube, the length of a side of which is 1m is filled with water.
200/ of water from the tank is used daily. For how many days will the water in

the tank be sufficient.?
The volume of water in the tank =lmx1lmx1lm
=1m’
=1000/
The volume of water used each day =200/
.. The number of days for which the water will be sufficient = %
= S5days
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1. Fillin the blanks of the table given below.

| o’ m/ [ m’
}“” .
| 50000 50 000 50 0.05
b b 1
e | 2000 § ----- |
e 4600000 | - O L
SUSER i e 4
- Express the following volumes given in /and m/, inm’
(1) 2500/ (1) 3000/ (iii) 800/ (iv) 200/
(v) 507 (vi) 11 (vii) 1500 m/ (viii) 25000 m/

6. (1) The capacity of alarge container of milk is 3 m’. How many litres of milk

. Exercise 9.3 08 [ —

SRS

Find in litres the volumes given below.
(i)2m’ (ii)10m’ (iii) 0.5 m’ (iv)1.2m’

A tank, the measurements of which are | : :
shown in the given diagram is filled with
water. A pipe which is installed to empty

the tank, takes 1 minute to empty 300 / =
of water. Find the time needed to empty S Sir
the water in the tank. 4m x
N
3m

(1) 4/ofmilkisobtained from a cow in a day. What s the average quantity of
milk obtained from the cow in 100 days?

(ii) If a cow during her life time gives milk in the above manner five times
after giving birth to calves, what is the quantity of milk she gives during
her life time?

is there when it is full of milk? .

(i1) If that quantity of milk was obtained from 750 cows in a farm, what is the
average number of litres collected from one cow?

(iii) How many packets of milk each of 100 m/ can be obtained from that
quantity of milk?




<

10.

(i) A bee can collect 1 m/ of pollen in one thousand turns. What is the

quantity of pollen the bee brings in one turn?

(ii) Assuming that one bee brings pollen 1 000 times, find how many bees are |

needed to collect 1/ of pollen.
(iii) If one bee collects 2 m/ of pollen in its life time, find the number of turns
in which the bee should bring pollen to collect 2 m/?

Amali who went to the tap in the school, drank water in handfuls in between

talking to her friend. She drank water with one hand six times in Sminutes.

(i) If one handful of water is equal to 10 m/, what is the volume of water she

drank in 5 minutes?

(ii) If the speed of the flow of water through the tap is 2 / a minute, what is

the volume of water that came out in 5 minutes?
(iii) How many millilitres of water went waste?
(iv) Calculate the percentage of water wasted.

(v) If Amali drank water with both hands and that quantity was equal to
30ml, how many times should she use the two hands to drink the same |

volume of water as before?
(vi) If Amila drank water without talking to her friend, she could finish

|

1

drinking the water in 1 minute. In such a case, find the number of |

-millilitres that would go waste.
(vii) Propose ways of drinking water with minimum waste.

The capacity of a vesselis2m’ Find in,
(1) litres (i1) millilitres (iii) cm’
the volume of water needed to fill the tank

The internal length, breadth and height of a water tank which a local
Authority owns are 5 m, 5 m and 3 m respectively. When this tank is filled,
the volume of water stored is just sufficient to supply 60 houses for a day.

(i) Find the internal volume of the water tank.

(i) Find the capacity of the tank in litres.

(iii)What is the average number of litres a house uses inaday?

(iv)If the local authority spends Rs 1 for every 100/ of water for purification, |

distribution and maintenance, what is the sum of money the local
authority spends on the quantity of water a house uses for amonth?

For Free Distribution 86

1

|
|
|




ey iy O

"‘ > Direct Proporthﬁ | % )

" . \\
¥ ke SH
By studying this chapter you will be able to achieve the following
competencies.

* Identifying direct proportions.

* Doing calculations by applying direct proportions. :

* Solving problems related to direct proportions by using the unitary

method. ’
* Solving problems with conversions of foreign currency.

Features of direct proportion

180g
$150g This graph represents how a number
§ 120 of packets of a certain variety of
s <8 soap powder varies with its weight.
=1 - -
£ 90g
E‘D 60g
L
= 30g

029 . 2 3 4=.Fig
Packets of soap powder

The weight of 2 packets of soap powder =60g
The weight of 5 packets of soap powder =150g
The ratio of the number of packets of soappowder = 2:5
Theratio of the relevant weight = 60:150
When expressed in the simplest form _ =235
Accordingly

The ratio of the number of _ The ratio of the corresponding of

packets of soap powder weights

If the ratio of two quantities is equal to the ratio of two other quantities relevant to
the first two quantities, such a relation is called a proportion.
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Now let us consider the proportion discussed below

The sum of money Interest for a year
borrowed (Rupees) (Rupees)
A 1000 120
B 2000 240
C 3000 ’ 360
D 4000 480
E 5000 600
Sum of money that A and C borrowed Interest paid
A -1000 Rs 120
C -3000 Rs 360
The ratio of the sum of money The ratio of the interest paid by
borrowedby Aand C AandC
1000:3000 120:360
1:3 1:3

When the values that belong to two different quantities are compared as above, if
the ratio of the two values of the first quantity is equal to the ratio any two values
of the second quantity relevant to the values of the first quantity, the relation
between the two quantities is known as a direct proportion.

When one quantity out of two quantities which are in direct proportion
increases, the other quantity too increases in the same ratio in relation to
the first. Also, when one quantity decreases, the other quantity too
decreases in the same ratio.

The amount of money Interest Constant
120 _
s m=i) ]2
Rs 1000 Rs 120 4 1000
360 _ )
= =012
Rs3000 Rs 360 Sot0

The ratio of two quantities which are directly proportional is a constant

F Example 1 J

iy 2:3 =[1]:12
Fill in the box : Ix4 =12
2x4 = 8

~n2:3=[8]:12
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" Exercise 10.1 7 =
Find suitable values for the blank boxes in the following proportions.

0 74 -1
G) 2:5 =[7:20
G 13 =16:12

@v) 5:L_1=25:20

2. Are the two quantities in each of the following situations directly proportional
= or not?

(i) The number of metres of cloth and its value. ;
- (i) The number of days a daily paid employee works and the salary that should 5
g be paid. -
' (iii) The radius and the circumference of a circle. |
(iv) The area and the length of a side of a square.
(v) The number of boxes of coloured pencil of the same brand and the number
of pencils in the boxes. 5
(vi) The time taken to pay an amount of money boxrowed at a certain rate of ﬁ
} interest and the interest that has to be paid.
(vii) The speed of a motor vehicle and the time taken to cover a certain distance.
(viii) The number of persons engaged in a certain job of work and the time taken |
to complete it.

—

‘3. Therelationship between the radius of a circle and its area is shown in the table |

givenbelow ‘
Radius of a nviifa;?u [ Area of the circle ‘ l
| 1 |
| 7cm 154cm’ i |
' 14cm 616 cm’
; 2lcm 1386cm’
] : 28 cm 2464 cm’ ;

Examine the above mformatlon and show giving reasons whether the two
quantities are directly proportional or not. /

Unitary Méthod

The price of 100 g of biscuits is Rs 14. What is the price of 350 g of biscuits of the
same brand?
How two pupils solved the above problem is shown below.
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Malitha Dileepa

The price of 100 g of The price of 100 g of
biscuits =Rs 14 - biscuits =Rs 14
The price of 300 g of The price of 1g of ,
biscuits =Rs 14 x3 | biscuits - 14
The price of 50 g of The price of 350 g of
biscuits =Rs 14 +2 | biscuits = 11_‘t)>< 350

=Rs 7 =Rs 49
The price of 350 g of
biscuits =Rs42+7

=Rs 49

Which in your opinion is the short and easy method out of the two methods above?
It is not always easy to divide a unit into parts. As such the first method is rather
difficult. It will be seen that the second method can be applied very often.

The method of solving a problem taking the unit value as the base is
known as the unitary method.

If the value of a few units is known, the value of one unit and then the value of any
number of units can be calculated using the unitary method.

{ Example 2 J

A train travels at a speed of 96 kilometres an hour. What is the distance it travels in
5 minutes?

(i) In the unitary method

The distance it travels in 1 hour =96 km
The distance it travels in 60 minutes =96 km
The distance it travels 1 minute = %
The distance it travels in 5 minutes = g—g.x 5
= 8 km
(ii) Using proportions

Time Distance

60 min 96 km

5 min X

60:5 = 96:x
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60 _ 96

5] X

60x = 96 x 5
- 96 x 5

% 60

x = 8 km

|

Example 3
[ )

Anarticle bought for Rs 300 is sold keeping a profit of 25%. Find its selling price.

(i) In the unitary method

The selling price of an article bought for Rs 100 =Rs 125
125

The selling price of an article bought for Rs 1 = Rsm

The selling price a an article bought for Rs 300 ~ =Rs 125 % 300

100
=Rs 375
(ii) Using proportions
Buying price Selling price
100 125
300 X
100 : 300 = 125 x
100 _ 125
300 IR -
100x = 300 x 125
= 300, 125
7 100"
= Rs 375
4\‘ \\"‘V\) . Y )
A\ Exerc1§¢ 10.2 @L =

PartA ' _
Solve the following problems using the unitary method.

1. The price of 3 metres ofishirting is Rs 675. Find the price of 5 m of shirting

ofthe same kind.
2. A motor vehicle travels a distance of 48 km with 4 litres of petrol. Find the
\____distance it will travel with 10 litres of petrol. >,
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(3 Tia motorcycle travelling at a uniform speed covers a distance of 1.5 1(1‘1:11115

[

!
i
|
|
|

i
|

minutes; find the distance it covers in 12 minutes.

| 4. Ifthe price of a bag of 25 apples is Rs 300, what is the price of 10 apples of the

same kind?

5. Ifadiscount of Rs 40 is given for an item, the marked price of which is Rs 500 |

what is the discount that will be given for an item, whose marked price is |
Rs 750?

| 6. The weight of a steel rod of length 6 m is 1.8 kg. Find the weight of a steel rod of

the same brand of length 5 m.

' 7. Given below is a bill issued by a shop to 'Kusal' for the goods he has bought. In

addition to it, a list of goods bought from the same shop by 'Dileepa'’ is also given
below. Complete Dileepa's bill.

s bill

K cal
Kusalt

| 4kg rice Rs 212 3 kg rice e

|
|
|

| 2 kg sugar Rs 160 3 kg sugar A S

| a3 packets of flour Rs 795 2 packet of flour =

| 5 cases of soap - = Rs 150 3 cases of soap —

| 2 packets, of margarine ofl00g  Rs 48 1 packet, of margarine of100 g =~ = -—--—-

| 5 Exercise books Rs 60 12 ‘Exercise books =
Rs 1425

8. A train takes 24 minutes to travel 32 km. Find the speed of the train in kilometres
per hour.

9. A train covers 96 km in one hour. Find the time the train takes to travel 288 km.

10. A motor vehicle travels 120 km in 2% hours. What is its speed in kilometres per

hour?

PartB
Solve the following problems applying direct proportions.

11. If the wages for 8 masons for one day is Rs 4 800, what will be the wages for 5 f
masons for one day? 1

12. An article is bought for Rs 400 and is sold keeping a profit of 12% .What is its |
selling price?

13. By selling an article for Rs 565 a trader makes a profit of 13%. What is its cost
price? '

14. The monthly instalment for a loan of Rs 36 000 obtained from a bank at 12%
simple interest to be paid in 3 years is Rs 1 360. If from the same bank for the
same simple annual interest rate another loan of Rs 108 000 is obtained to be
paid in 3 years, what will be the value of an instalment? 4
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16.

17.
18.

19,

20. The real distance between two cities shown 3 cm apart on a map is Skm. Find

=

The weight of 16 cm®of a metal is 24 g. Find the weight of 20 cm’ of the same
metal. ‘

When the height of the mast of a ship is 12 m, the height of the mast of a
model of the ship made to a scale is 9 cm. Accordingly, if the length of the
ship is 24 m, find the length of the model of the ship.

The spring of a spring balance extends to a length of 2.6 cm when a weight of
8 Newtons is upheld. Find the length to which the spring extends when the
weightis 3.6 Newtons.

A machine in a factory which produces aerated water can fill 840 bottles in 6
hours. If the machine operates for 5 hours, find the number of bottles that

will be filled with aerated water.
Skg

Whena weight of 5kgisplaced ona coil it contracts by
25 mm. By how many mm will the coil contract if a
weightof12.5 kgisplaced onit?

the real distance between two other cities shown 12 cm apart on the map.

/

Foreign Currency.

1 Japanese 1 American
Yen Dollar
1.10
\ 1310
Rupees
142.70 \168.75
1 Euro 1 Sterling

Pound
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The relationship between the unit of currency used in some foreign countries and
Sri Lanka is shown above. We know that each country has its own unit of
currency. The relationship between the unit of currency of one country and the
unit of currency of another country is known as the rate of exchange. There is a
difference between the number of Rupees paid for an American Dollar in Sri
Lanka and the number of Yens paid in Japan. Those who tour foreign countries,
convert to American Dollars the currency of one's own country, and when
entering another country convert those to the currency of the country one enters.
When converting so, the rate of exchange prevailing at the time will be used.
Given below are some rates of exchange used to convert foreign currency in Sri
Lanka. These rates change very often.

Rates of exchange (on a certain day)

Foreign Currency Unit| Value in Sri Lankan Rupees

o \
1 American Dollar Rs 113.10 Find the present
1 Bahrain Dinar Rs 282.10 rates of
1 Euro ~ Rs 142.70 exchange from
1 Japanese Yen Rs 1.10 aNews paper or
1 Oman Riyal Rs 273.40 f"rom‘ )any other
1 Pakistan Rupee Rs 1.40 o
1 Sterling Pound Rs 168.75 e
1 Australian Dollar Rs 76.25

Monetary conversions |

[ Example 4 J

The salary for a month of a Sri Lankan working abroad, is 400 American Dollars.
What is his salary in Sri Lankan rupees?
1 American Dollar  =Rs113.10
400 American Dollars =Rs 113.10 %400
=Rs 45240

[ Example 5 J

A housemaid who hopes to go abroad, forwarded a sum of Rs 56 550 to a bank
asking for it to be converted to American Dollars. How many dollars will she get?

Rs113.10 = Americandollar 1
Rs 56550 =American Dollars 56 550.00
113.10
= American Dollars 500
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 Use the rates of exchange in the table given earlier to do the following exercise. j
1

An international organization donates a sum of Euros 500 for a project in Sn !
Lanka. Find its value in Sri Lankan rupees.

i

Dileepa who is working abroad sent Yens 50 000 to his mother in Sri Lanka to be | |

2.
deposited in his bank account. His mother got the money converted to Sri Lankan |
Rupees and deposited it in to his bank account, Find the sum of money she |
deposited in Rupees.
3. A house - maid who returned to Sri Lanka from a foreign country converted
Sterling Pounds 5000 from her NRFC account to Sri Lankan rupees. Find the
amount of money she obtained.
4. Aperson got Rs 71 350 converted to Euros from a bank. Find the amount of Euro
' heobtained. |
' 5. The selling price of an American Dollar is Rs 113.10. How many American | |
; Dollars can a person buy for Rs 282 750 from a bank? f
' 6. 'Sugath' who leaves to Australia on a scholarship, got Rs 381 250 converted tok
‘ Australian Dollars. How many Dollars did he get? !

7. How many Pakistan rupees can be bought for 70 Sri Lankan rupees? ;
; l
' 8. What is the value of a saree in Sri Lankan rupees, which was bought in Pak1stan§
. forPakistan Rs 200? ;

) e e e T — LR Sl S __~/l
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Calculator, WV )

By studying this chapter you will be able to achieve the following

competencies. : :

* Identifying an ordinary calculator and its operations.

* Manipulating the four basic mathematical operations using the calculator.

* Using the calculator for repeated operations of Addition, Subtraction,
Multiplication and Division.

* Adding or subtracting a constant and multiplying or dividing by a
constant.

* Using the calculator for operatlons involving mtegers, fractions, decimals,
percentages.

* Using the calculator to ﬁnd the square or the square root of a number.

* Using the calculator to generate number patterns and thereby
appreciating the results.

Let us identify a calcu

A calculator helps us to perform amathematical operatlon
accurately, quickly and easily. There are two types of
calculators namely Ordinary Calculator and Scientific
Calculator. Used for different purposes though a |
calculator can be used to do certain actions which a
human brain performs, the creative abilities that a human
brain possess are not seen in any calculator.

Charles Babage invented the
first calculator in 1883

The ordinary calculator

[ ceorcr, 0 4 )
LOCO X

AT2s7 4 There can be small differences in the

keyboards as many organizations produce
Display screen  calculators. The results obtained when keys

R are activated appear on the display screen.
(=] ¢ [we [s] o

[7]8]ow]~]
[4]5]6]x]+
nl Keyboard
nmn e
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Identifying the keyboard of a calculator

Key Function
The calculator gets activated.
The calculator stops operations
o] | o
E E @ The digit or the decimal point on the activated key
the display screen.
IZI appears on )
[o][-]
The results of the mathematical operations appear on
E the display screen.
cellcL Erases any digit entered by mistake after a mathematical
operation
AC Erases everything on the display screen
'+][=]'X]+]| Does the mathematical operation indicated on the key

Examples of using keys [+ =|[X]/+] for mathematical operations are given below

| Example 1 2

Simplify Process Answer
(i) 135 +87 on| [1][3][5]+][8]7][=] 222
(i) 521 —97 NiHANEEUE 424
(i) 735 x49 ON 5|1%|[4][9][=] 36015
Gv) 1078 =98 |  [on][1][0][7]8][+][9](8]= 11
(v) 275 x 57 HdRHEHHE 1567.5
@Exercise 11.1 Q)I
Use the calculator for the following calculations.
1. Simplify
@) 1007+75 (i) 75+27-12 (i) 2.75+7.2
(iv) 1 003-97 . (v)380x227 (vi) 0.005 x 47
(vil) 512-32 i) 2 '

2. [oN][5][2]*]5]CE[8][7][=] -What is the number that will oo e

display screen when these keys are operated?
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13, 17.5m - The length of a rectangular paddy field is 17.5 m|

and its breadth is 3.8 m. Find its area.
3.8m = ~

—

4. If Rs26250isdivided equally among 35 pupils, how much will each get?
5. Themonthly salary of 'Raja'is Rs 8 295.50. What is his annual salary?

6. "Gayani" operated the calculator and obtained the answer of 37.5 x 15 as
56.25. Is her answer correct or incorrect? If incorrect, where has she gone
wrong in your opinion?

< J

Repeated Mathematical Operations.

Addition of one number to another number repeatedly or subtraction of one
number from another repeatedly can be done easily by a calculator.

| Example 2 )

Repeat the addition of 3to 5

Forthis, use the keys as shown below.

thenthekey (= the required number of times.

Theresultwill appearas8,11,14,17 -----

In some calculators the keys should be operated as [ON|[5][+][+][3] and the [=
key the required number of times. Still there are some other calculators in which
the numbers have to be changed as shown below.

PN[BIHBIE  or o BIHEHBEIE]

Now operate the way shown in the following examples and observe the result.

| Example 3 )

Subtract 3 repeatedly from 45

[-][3] activate the[=] key again and again.

The result will appear as 42, 39, 36, ---

| Example 4 )

Multiply 5 by 2 repeatedly
Operate the keys as shown below.

@ andlEl again and again

orfon] 5 Jand [=] againand again
The result will be 10,20, 40 ---
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( Example5 |

Divide 200 by 2 repeatedly.
Operate the keys as shown below.

@@@@E and E] again and again

Theresult will be 100, 50, 25, ---

Mathematical operations with a constant

Operate a calaulator and comprehend the following examples

| Example 6 )
(1) Addition of a constant
Add 20 to each of these numbers : 38,70, 135

lﬂlﬂHllﬂi% AN
7 0] .or
[[3][s][=] (1135

Answers =58, 90,155

o o o ]

(i1) Subtracting a constant
Subtract 135 from each of the following numbers; 1 200, 1 570, 1 800, 2 000

lon] 210l =T=13 1] [E]
1[5][7]o] [=]
1 8][ofo] [=]
2llollo]lo] [=]

Answers=1065, 1435,1 665,1 865

(ii1) Multiply the numbers 5 15,35by2
3]

-
E

Answers=10, 30,70
(iv) Divide the numbers 200,160,70 by 2

2o Tol=]=]l2] [=]
[1][6llo] [=]
[7llo] [=]

Answers =100, 80, 35
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\\\} Exercise 11 2 Qﬂ

Obtam answers usmg repeated mathematical operations.
Add 5 to 70, three times repeatedly and note the results.

1

2. Write four answers when Rs 35 is subtracted repeatedly from Rs 600
3. Findthevalueof 512x2x2 x2 :
4
S

Obtain the result of 5478 +2 +2 +2
. Given below are the marks a group of pupils obtained for a work sheet out of 20.

Convert these to marks out of 100.
6,8,10,14,16,18

6. Apply repeated mathematical operations and find the next 3 terms of the
following number patterns. -
@ 5,7,9,11 ——-—
(ii) 58,53, 48,43 - — -
(iii)2, 6, 18, - - —
(1iv)400, 200 --- -—- -

7. The monthly salary in rupees of elght persons working in an office are given
below. :
8 000, 9 200, 11500, 11800, 12000, 15200, 17 500, 20000 ,

. addRs 675 to each salary and prepare a new paysheet. =,

Converting fractions to decimals

Observe and comprehend the examples of converting fractions to decimals, given
below.

| Example 7 |

Fraction Process Decimals

(i) % loN|[1][+][8][=] 0.125
(ii) % lonNI[2][+] [3][=] 0.6666----
Gl 1_52 2= | 041666 —

Simplification of integers.

The key is used to show integers.

We know that the symbol '+ is not essential to show positive integers; but in the case
of negative integers the symbol -' is essential.

After operating the keys [ON] . if the key ﬂ is operated repeatedly you will
obtain 7,-7,7-7,7 -
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Observe the simplification procedure and the answers of the examples given below.

Example 8

Simplify :

() 5+(27) [=] %

e
2

(i) (-2)- ) foN [2][+~][=]1][+~][=]
(iii) (-12)+(-2) 2][+-=2] [+ =]

2

O,

(iv) (-8)x 25 Le=I0x2][5][=]
o 2215 | NEEEEIEEEEEE
1 Exercise 11.3 @l
™ ~
1. Indicate in the boxes the procedure of converting %—m a decimal.
N300
2. Using the calculator convert the following fractions to decimals.
At o P i 13
R = @@ 3 (iii) 15 (iv) 55
g ) i ce
V) 75 (i) 3 (vii) P (viii) =
: 11
; 24 :
3. Give the value of 7 to three places of decimals.
4. Simplify :
(1) 125+(-17) (i) (-12)—(-27)
(iii) (-36) + (—4) (1v)2.5 x (-10)
(V) =7) x (-8) + (-28)
( 3 ) [ When doing mathematical
' Pathima’ says that the value of —~correct| | operations using the ordinary
to 3 decimal places is 0.429. Use the| | calculator the BODMAS rule
calculator-and give reasons as to why her| | should be followed.
Lstatement is true. ‘ -

101
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Using memory keys

Key Function
Storing data in memory

Recalling data from memory to the screen

| Removes from memory
Subtract a value from the memory

Immediately after solving a problem M should be removed from the screen.
' Example 9 ]

Simplify ___'

EJE@E

To remove M at the end operate MC

| Example 10 |

Calculate the sum of money needed to buy 2.25 m of cloth at the rate of Rs70 a metre
and 1.5m of lace at the rate of Rs 17.50 a metre.

oN Flholx212]5] [
NERENENRBEE

Answer=1Rs.183.75
Operate [MC]

\‘M Exercise 11 4 @‘
1. Use the memory key and simplify the following.

1 543 o 2wy
H — (11) g o
7-2 x 2 - 5.8— 4.6
(i) 37784 o L5655
57+ 19 128 73

2. Use the memory key and prepare a bill for the fo]lowmg Calculate the sum of
money needed to pay the bill.

N J
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-
( | Material Quantity Price of
: _aunit (Rs) '
Sand 3 cubes 800
Cement 12 bags 750
Lime 2 bags 85

e g

Percentages, Powers and Square root. '

"%/ Percentagekey

' Example 11 ]
1. Whatis 5% ofRs 80?

' @ E Answer =Rs 4.00

2. Express % as a Percentage -

[3][=] [%I[=]  Answer =_60%

The square of a number ’
The key generates second power of a number.

 Example 12 |

Find:7 If the key is [x’] for
' operate as shown below.
Answer=49 [=]

The square root of a number
Use the [I’ key to obtain the square root of a number.

' Example 13 )

Find /289
on[2][8][9][y] =17

% A > . j
f\\3 Exercise 11.5 Q){
Use the calculator for the following calculations
1. Find the value of, : '

(1) 8%ofRs 1200 : (i) 12.5% of 3 600
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(2. 18 out of 25 students who appeared for an examination have got ment passes x
" Express this as a percentage.

/3. Express the fractions given below as percentages.
=2 . < 20 il
e - i) — iv)—
(1)5 (lﬂ)4 ()40 ()5
'4. Find the value of :
L @ 9 (i) 35 (i) 1.5° (iv) 2.5 v) 275

5. Findthe value of :

(i) 25 (i) /169 (i) /324 (v)J1225 (V) 427.04
6. Simplify:—%z—x 1.5 % 2.8

5.12 x+/1.44

7. Simplify : 06

3
8. Roundoff E to the first decimal place.

9. (1) Getl,2,3,4,5,6,7,9 onto the screen and operate. x 9
(i) Getl,2,3,4,5,6,7,9ontothescreen againand oparate | */| 11/ 8 =
(iif) Observe the results that you obtained and write what steps that you should

take to obtain 555555555 on the screen.

' 10. * Do the following simplifications with your calculator.

* Turn your calculator up side down and observe every solution you get. Read ‘
; each English term that you see on the screen.

| o BIEXOEE HEE

a) [31[51[x] [1][o][ollo] [+] [6] =]

I
|
|
1
1
i
1
5
|
1
1

@[ 2][71[x] [2][o][ol[0] [=] [2] [Z] (2] [T [E]
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12

By studying this chapter you will be able to achieve the following competencies
Multiplying and dividing of powers with the same base.

Simpliflying indices of a power with a power.

Identifying the zero index and negative indices and using them in calculations.
Using laws of indices in calculations.

Identifying the logarithm of a number

Writing an expression with an index as an expression in logarithms.

Weriting an expression in logarithms as an expression in index form.

% O % ¥ ¢ b %

What you learnt about indices in previous grades can be summarized as follows.

' Index
Power____ _ Base

1. Writing powers in the expanded form.
(i) 5 =5x5x5=125 (ii) b =bxb xbxbxb
(iii) (ab)’'=a'xh’ = axaxaxbxbxb
(aby'=ab x abx ab

=axaxaxbxbxb

2. Expressing inindex form
(i) 2x2 x2x2x2=2"=32 (ii) xxxxxxx =x'
(iii) 3x3xyxyxy =3"xy’ =9y’

3. Expressingapower of a product as a product of powers
() (ab) = da’xb’ =a' b’ (i) (5y)° = 5’xy’ =25y

4. Expressing a given product of powers as a power of a product
() 16p" =2'xp' =@2p)" (i) g'xn’= (gn)’

Even powers Odd powers
2 =2x2x2x2=416|(2 =2x2x2x2x-2 =-3
(£3)=-3x-3x3x3=481|B)=B3xB3x3x3x-3 =243

An even number of power of a An odd number of power of a negative
negative number is a positive value |number is a negative value
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Multiplication of powefs with equél bases

:
_ Example 1 q Similarly ;
3’ x3' =(3x 3x3) (3x3x3x3) Fx3 =3

=3 x3x3x3x3x3 x3
=37

Expression Simplifying using |

Simplify by expanding

indices
'1.33X32 3x3x3x3x3=3% 3Pz — 38
2.m'xm’ mxmxmxmxmxm= m° m*i=m®
3_p3 qu xp5xq @ xpxp)x(@x @ x P xpxpxp xp) xq P3+5xq2+,

= (po><p ><p><p><p><p xp) x(gx qxq)
=p'xq’

l

r

J!
Accordingly, the product of two powers with equal base 'a' and indices 'm' and 'n' can be
written as

m n m+n
a X a a
1.e., When two powers of equal base are multiplied, their indices are added,but the base
will remain the same.

\\Q‘\f Exercise 122 @L

1. Fill in the blanks.

() 3'x 3 =30
(iii) 5" x 8°x 5° =502« g

W) @'x b xa® xb =aB x

% S AR
¥axa a

Wi) 2°x ¢* x2'x ¢ =20+ ¢

| 1} (1
i) 4%k x4° x K= 4 <K (viii) (-3-) X(-3-)

G
(%) xT x 7" xx* x7* =x*x7 (x)(0.2)’ x(0.2)° x (0.2)7

(i) @’ x a* =aB

3+ [

()p'x ¢'xp’ xq =p

b(l:l)

@D _ ,0,.0

X

2. Write 5 pairs of values separately for x and y to satisfy the following relation

q(l:l+|:| )

=(0.2)”

J .
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/3 Fill in the blank squares with suitable numbers. - : 2
5 %5 % 5" x 5

@ (@D @ @0

: Division of powers with equal bases

( Example p: ]
Simplify 3* + 3’ * Simplify ¢* + ¢

3= 3x3Xf ,5 _cxexexexex £x dx £

A CY o LY.

= =c

In the above examples, examine that the same answer can be obtained by subtractmg
the index of the denominator from the index of the numerator.

3+ 3 =3"2=3 f+cd=c"7 =2

Accordingly the division of two powers with the same base 'a' and indices 'm' and 'n' can
be shown as follows

e
a +a = a or e a
a

ie, when two powers of equal base are divided, the index of the divisor is
subtracted from the index of the dividend, but the base will remain the same

Ifthe value of 'n'is greater than the value of 'm, then ‘m-n' will give a negative index.
(I'hls will be explained in the next section)

w Exercise 12.2 @l ; e )
. Fillin the blanks 8

() 57+ 5= 51 e
i ii)al+ @’ = a" | R = XZ4 =§_: -2 )
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pxini g o dl
o ol (O
2. Fill in the boxes with suitable numbers.

4 %
GEE’ s
: 1l

& : : : ,
Negative indices
Observe the answers obtained in the simplification of x°+x’ by two different methods.

By using the laws of indices

By expanding

X =X

Y < f
fxfxxxxxx

1
— 1
The two answers must be equal. ie,* = 7
. 1 1 )
When'n'isany number, X = — and —— T X
x X
[ x " is a power with a negative index when n > 0]
| Example 3 ) | Example 4 ]
Find the value of 3~ Find the value of e
oLl ST
3 3 47 =
108
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Converting a power with a negative index to a power with a
positive index is the same as taking the reciprocal of the relevant
power.

125

A :
\\\* Exercise 12.3 ,Q)I N
1. Fill in the blank boxes. ' |
& 1 = 1 ' 1
.25=___ e _2=_ Tt o
g o o el
l ; -1 __ 2 x—3 . y6 . 3 3D
} i) ity o] 65 = 5
2. Simplify the following expressions and express the answer with positive indices.
Sa b 95 - 2 ey
W5 W L
@) 15 s 2y’ ) P x q Wik x &
3. Fill in the blanks boxes with suitable values.
' O
1 D 1 =3 i | 1
% __=2 ceco e e 27 =(_) v = 3
05 @5 &7 “\5] oo

~ Null index 1

When 5’ + 5 is simplified using the method of expanding and by using the laws of
indices, the following results are obtained.

| Byexpanding By using the laws Qi'iudicc?
[ i 55
:M =53
T g

=1 . =5

These two answers are equal i.e., 5°=1
When the base of any power is not zero but the index is zero, its value will be
equal to 1.

i.e., when a # 0, a* =1
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Exercise 12.4 D — e

Slmpllfy
Szl o ' (XY R
)+ () (—) oy i) L |
x X |
1 2 2 .
Ex 3 ; 45 =) = !
G e KR : W) (xy) _Sxa X y (vi) m4 xc3 X ni ;
A ><x+ a. % y c.xXniix ¢ |
< 2 4

Power of a power

(2)’ is an expression of a power of a power. This is, the third power of two to the
power 2. This can be simplified by expanding.

2’y =2x2’x 2
2" (According to the laws of indices)
L2) =2
This can be snnphﬁed as 27 =2°  (Bymultiplying the indices)
Therefore it can be written as (2°)’ =2
Hence if'a' is any non zero number,

@) =d”
L i.e., When simplifying a power of a power, the indices are multiplied ]
RN
:ﬁé?Exercisg\lZ.S & \
1. Simplhify
@ @) ' i &7y (i) (/) =

)\ v &) (V)| p>

2. Write the suitable number in each blank square

10 5 0 12 6 g ;
@x" =) @) 2" =27) : (i) g° =(gly? |

(x5 0.5) x (0.5) |° 0 m\ a0
(1V) xi = xUx y[:I v) ['('—205()%] =(0.5) (vi)(n_z) _;lj )

o e i =
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(a) Introductien of a logarithm of a number
64=2x2 x2 x2 x2 x2

This can be written as 64=2"
Then'6'is called the logarithm of 64 to the base 2

: : JOHN NAPIER
index
1 Nﬂﬂm | AD 1550 - AD 1617
64 = %’ﬁ,‘: E— = log, 64 ::’6‘ The Itahz?n %nathematicxan
T- ‘ A 1 B John Napier introduced thel
1 l base — | idea of logarithn for the fist |
L——— Number——m— fie |

(b) Writing an expression given in index from, in logarithmic form

——_— i o T . . :
| Index form | Logarithmic form| The way of reading the legarithm

z_ﬁroégzﬁ_fazm‘?‘iogm]oo =7 | the logarithm of 100 to the base 10 is 2|

| 32=2° ;log2 32=5  the logarithm of 32 to the base 2 is 5 i

| 49=7° { log, 49=2 the logarithm of 49 to the base 7 is 2 |
a=b" | log, a =c the logarithm of @ to the base bisc¢ |
8=2" | log, 8 =3 the logarithm of § to the base 2 is 3 |

!

I 1 . 1 o]
§:23 % Inggz_ theloganthmofgtot’nebase2ls-3i

‘ 1=10° ;L log,1 =0 the logarithm of 1 to the base 10 is 0 I

Generally,

‘When a number is expressed as a power of another number, the index
(_is the logarithm of the initial number to that base.

ie, if a = b°, then ¢ is the logarithm of 'a' to the base b,

This can be expressed as follows Logarithm to the base
10 is symbolised as Ig

log,, x =lgx

log, a=c

‘Here only positive values of 2 and b are considered
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E&? Exercise 12.6 @I w
1. Fill in the blanks with suitable values. ;

= . sgin——=20 o 625=[]
H128=2 (if) 0.00001 =] (i) S 2 (iv) [
2. Express the following in logarithmic form
(1) Logarithm of 1 000 to the base 10
(it) Logarithm of 16 to the base 2
(iii)Logarithm of q to the base p
(iv)Logarithm of n to the base m

3. Write the following expressions in words.
(1) log,27 (ii)log, 1 (ii1) log,b (iv)log,512

4. Express the following as logarithms.
= () 128=2' (i) 10000=10"  (ii))5=5" iv)1=3°

To convert an expression written in logarithmic form to

index form. : ‘ =

An expression written in logarithmic form can be expressed in index form.

Logarithmic form | Index form
(1) log, 243 =5 243 =3
(i) log, 1024 =10 1024 =2"
(iii) log, 625 = 4 | 625 =5'
(i) log,a =c a =b

Hence it is understood that a given expression in the form of a logarithm can be
converted to index form and also that a given expression in index form can be converted
to logarithmic form.

It can be symbolisedas | @ =b° = log,a=c
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\ )Exer(:lse 12 75 ﬂ \

|

1. Express the following in index form.
(1) log,125=3  (ii)log,81=2 (iii)lg2=0.3010 (iv)1lg0.1=-1

2. Fill in the blank boxes with suitable values.

) 2’ =[]->10g,[ ]=7 (i) S0=[] >log,[]=2
(ii))log D125 =3 (iv)log, D =5 (Mlog aD =4
3. Fill in the blank boxes with suitable values. »
@) log,32=[] Glog,25=[] (GiDlog 1=[] (V)log,a=[]
4. Fill in the blank boxes.
(i) log 7 1000 =3 (ii)logD% =] | (iii)log[j % =
(iv)log 0.01 = -2 (v) log 16=2 (vi)log 4" =9

5. Fill in the blank boxes with suitable values.

@laEiins: = 5 s 1] -
(ii) log,1 =0 = 1 - =7l
gl =2 = [ =10
(iv)log, 81 = 4 = 8 =[]’
mi——————, D
(v) log.6 = D g9 =B
(vi)log 0.001 = -3 = 0.001= L

6. logly] =3 .Write three suitable pairs of numbers for x and y

* 1064 =1y| . Write four suitable pairs of numbers for x and y

8. log = . Write three suitable pairs of numbers for x and y

4
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Constructions, />3 / j

By studymg this chapter you will be able to achieve the followmg competencies.
* Constructing the four basic loci with accuracy.
* Constructing a perpendicular to a straight line from a point cutside
the straight line.
*  Constructing angles 60°,90° and angles of multiples of the same.
* Copying an angle equal to a given angle.

Ifone learns that the 1ocus of a point is the path traced by the point moving according
to a given geometrical condition, he will be able to understand many facts about loci.

Letus recollect what we have learnt about loci using the following example.

( Example 1 }

There is a wall around a rectanguiar green of length 30 m and breadth 20 m. A calf’is
tied to a point 10 m away from one corner, along a boundary line of the breadth of
the green. The length of the rope to which the calf'is tied is 7 m. The shaded area in
the diagram is the region in which the calf is unable to graze. The path along which
the calf can walk with the rope taut or the locus, takes the shape shown below by the
dotted lines.

30m

-4 110 m
20 m _ 1

\\% Exerc1se 13 1 @‘ "

Acychst rides onabicycle along a straightroad on flat land. What isthe
locus of apointontheseatofthebicycle?
2. Drawthelocusofalowerendpointofadoorofahouse, when lt isin the

process of opemng , - :
. - J
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Basic Loci i

Let us 1det1fy the four ba51c 1001 and their geometrical constructions.
You who are preparing for it, should have a pencil with a sharp point.
Also prepare with,

*  apair of compasses.
*  asmooth straight edge.
*  two set squares with smooth edges.

1. The locus of a point moving at a constant distance from a given fixed point.

( The locus of a point moving at a constant distance from a fixed point is a cirle)

Construction
*  Marka fixed point (let it be C)
*  Set the pair of compasses such that the distance between the metal point
and pencil point is equal to the constant distance (let this be )
*  Draw acircle keepings the metal point on the fixed point.

The construction will be equal in shape to the diagram shown here. I
This circle is the locus of a point moving at a constant distance
from the fixed point

2. The locus of a point equidistant from two given points.

. : ., s . N
Fl’he locus of a point equidistant from two given peints is the perpendicular
L bisector of the straight line segment which joins the two given points'

Construction
* Mark the two given points. (let them be A and B)
#* Draw the line segment which joins the two points. (join AB).

s

A B
* Set the pair of compasses such that the radius is equal to more than % of the
length of the line segment drawn. Then taking A as centre
draw two arcs on either side of the line segment. ><C
* Also taking B as centre draw two arcs with the same radius
on either side of the line segment.
* Name the two points of intersection of the arcs as C and D.

* Join CD. It will be the perpendicular bisector of the line A
segment AB.

\b
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If the perpendicular bisector of the straight line ><C
AB meets the straight line AB at O; using the
protractor measure the angles COB AOC AOD
and DOB and check whether each angle is equal

t0 90°. Also measure and check whether
AO=0B.

Xo

The perpendicular bisector of the straight line which joins two given points is
the locus of the point equidistant from the two given points.

3. The locus of a point equidistant from a given straight line.

The locus of a point equidistant from a given straight line is a straight line
parallel to the given straight line.

Construction

*  Draw the given straight line A B
*  Mark two points A and B on the straight >< ><
line. Pt Q4

* Construct two perpendiculars to the
given straight line, at the points A and B

U >j M
1,

* Mark two points on both sides of each
perpendicular at equal distance from the
given straight line. Name the points as P,

R,and Q,S

/\
N/
L

~—
1

U
U

*  The pair of staight lines PQ and RS are
the loci of the points equidistant from the
given straight line.

2
p

* JoinPQandRS J\ ’;
R

>

A
\
/\m T
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4.Thelocus of a point equidistant from two intersecting straight lines.

The locus of a point equidistant from two intersecting straight lines is the
bisector of the angle formed by the two intersecting straight lines

v A
Construction
* Draw two intersecting straight lines. Assume the stralght
lines to be AB and BC which intersect at B. P
€
*  With B as centre and with radius of a length less than BA or D
BC draw an arc to cut the line segments AB and BC at D and
E respectively. g : :
s  With the same radius or a suitable radius and with D as
centre draw an arc of a circle. Also with the same radius /A
and with E as centre draw an arc such that the two arcs D
intersect at H. 5
# JoinBandH.
# BH is the bisector of ABC BH is also the locus of the B JE s

points equidistant from AB and BC

Constructmg a perpendlcular toa stralght line from

an external point.
* Name the given straight line segment as AB.

: i
* Mark the external pointas C. @
e
* Takings C as the centre, draw an arc of a circle to
intersect the given straight line at two points. e "
Name these intersecting points as D an E. (ii)
* Taking the same radius or a suitable radius and D ks
and E as centres, draw two arcs to intersect each
other, on the side opposite the side on which the 5 g %
given point is placed. Name the point of
intersection as F. NF
(iii)
* Placing the straight edge along the points C and F, c
draw a straight line segment from C to AB.
[ \
Al /B
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This is the perpendicular drawn from the external point to the given strai ght line.
CF is the perpendicular drawn from the point C to the line AB
Measure the angles and confirm that CF is perpendicular to AB.

D . A
W Exercise 13.20)'— — —

j=

1. Draw a line of length 7 cm. Using the pair of compasses divide it into two equal |
parts. Measure and see whether the length of one part is 3.5 cm, and check the
accuracy of the construction. «

2. Draw a straight line segment of length 5 cm. Construct the locus of the pomts
2 cmaway fromit. |

3. Construct the locus of a point moving 3.8 cm away from a given point C. |
Describe the locus obtained. v

4. Construct the locus ofa point moving 4 cm away from a given point A. Mark a |
point B on the locus, Construct also the locus of a point moving 4 cm away |
from B. Shade the common region bounded by the two loci. What is the special |
feature that you observe in these loci?

5. Construct the locus of a point moving 2.5 cm away from a straight line AB.

6. Using the protractor draw the followmg angles in your exercise book and
construct their bisectors. - 5
(1)30° (i) 65° (ii1) 118° (iv) 250° l

i Aand B are two pomts placed 8 cm apart. A point P moves such that AP< BP
Shade the possible region in which where P can exist.

8. AB is a straight line of length 6 cm. A point C is placed 5 cm away from A and
6 cm away from B. Find the posmon of C and construct a perpendicular to AB |

fromC. i
9. Usmg the knowledge of constructmg perpendlcular blsectors; lelde a stralght
‘&l‘:;ﬁlmcoflength 19.5 cminto 4 equal parts. : e : J

Fucting Angles

Though angles can be drawn using the protractor or the two set squares, what is
expected here is to construct angles using the pair of compasses and a straight edge.
Let us construct some angles usmg these instruments.

C(mstructmn ﬂf an angle 0f~60‘

bteps of the construction A B
*  Draw a straight line segment and name it as AB. D
* Taking A as the centre and with a radius less than the >\

C

length of AB, draw an arc. Let C be the point at which
the arc meets AB.
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*  Taking C as a centre and with the same radius E
draw an arc to intersect the earlier arc at D.
*  Draw astraight line through A and D.

* Name itAasAE. A /C B
* Then BAE=60°

The accuracy of the construction will be higher if the arc is about 3cm.

Construction of an-angle of 30°

(1) Firstconstructan angle of 60°
(i1) Bisect that angle. The resulting angie will be
anangle of 30°

- Construction of an angle of 120°

*  Contructan angle of 60°, as
before.

* Construct another angle of 60°
from there.

*  Theresult will be an angle of 120°

_Construction of an angle of 90°

* Mark a point on a straight line, where the angle of A
90° is to be constructed.
* Takearadius of suitable length. (about 2 cm - 3 cm) —{ ' )
* With the point at which the angle of 90° is to be C A D
constructed as centre, draw two arcs on either side
to intersect the straight line.(C and D) > <
E

* Taking the radius a little greater than the earlier
radius (about 3 c¢cm - 4 cm), draw two arcs to \

intersect each other with the centres as the points of
. . . . C
intersection of the straight line and the arcs drawn \
earlier.
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* Draw the stralght line joining the point of intersection of the arcs (E) and the
point marked on the straight line A. This line is perpendlcular to the given
line. That s, the angle between the two lines is 90",

_Construction of an angle of 45’

* Construct an angle of 90" as before.

* Bisect that angle. The resulting angle will be 45"
[

\ I

Copying an angle =

There should be a diagram of the given angle here. C
. E
#* Name the givenangle as ABC
* Draw a straight line segment PQ 5 B3

+ With B as the centre and the radius less than the
VAN
length of the arms of ABC , draw an arc to cut P’ Q
the arms AB and BC atF and E respectively.

* With the same radius and with P as centre draw
anarc tocut PQatR. '

P 'R
* Taking the length EF as the radius and with R T
as the center, draw an arc to cut the arc drawn S
earlierat S.
"R

* Draw a straight line j Jommg PS5 Name that line
asPT. Angles and ABCand QPT
are equal.
(Measure the angles with the protractor and check whether they are equal)
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In this construction it is important to keep the length between the points of
intersection (EF) of the arms of the given angle as a radius without changing. Also,
it is possible to obtain angles of magnitude twice or three times the given angle, by
producing arcs along the earlier arc more than once and marking EF repeatedly.

Exercise 13.3 ;“_:-;,Lw,_‘,,__ﬂ, —_ o —

g AUs;l‘r;g }(;)nly the bisection of angles and the copying of angles, construct the]g

| following angles ’
(1) 15° (i) 75° (1ii)90° (iv)120°

2. Construct the following angles.
(1) 30° (i1) 15° (iii)22.5° (iv)75° [Hint 30°+45°]
Use the protractor and check the accuracy of the angles constructed.

3. Using only the pair of compasses, the straight 4 3
edge and a pencil, construct a square with 6 cm as
the length of a side. :

4. The given diagram shows how a bisector of a
straight line is constructed. The steps of the
process is given below. Fill in the blanks by
selecting the appropriate word which is given in
symbols, letters or numbers within the brackets.

Step 1 Draw the given straight line AB..

Step 2 Taking ------------e - :
(one half of AB/ more than half the length of AB/ less
than half the length of AB) as radius and with B as centre
draw the arcs PQ and RS.

Step 3 ‘Taking on the pair of compasses the -----------——--——- (radius taken
in step2/ radius greater than the one in step 2/ radius smaller than
the one in step 2) and with ————————— (A/B) as centre
draw the arcs TU and WV i

Step 4 By joining the points of intersection ~ V ¥
of the arcs drawn in the above steps T R
obtain the perpendicular passing W : Y
through the mid point of AB. :

5. The given diagram shows the process of

constructing a perpendicular to a straight line AB
. . . X Q
at a point C on the straight line. %
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Fill in the blanks by selecting the suitable term which is given within brackets.

Step 1 Draw the given line AB and mark the point'C' on it.

Step 2 Taking the point ------------------- (A/B/C) as centre and w1th
a suitable radius mark the points X and Y on AB. ;

Step 3 Taking the point ----------------------- (A/B/C/X/Y)as N
centre and more than halfof ---------------------—- (AX/XC/ ‘i
CY /XY /YB) as radius draw the arc TU. .

Step 4 Taking the point ------------------ (A/B/C/X/Y) ascentre |
and with ------------------ (the same length as that of step (3)/a |
length greater than that of step (3)/ a length less than that of step |

(3) asradius) draw the arc VW.

|

| StepS5 By joining the point of intersection of the arcs and the point -----
i ---------- (A/B/C/X/Y) obtain the perpendicular to AB at the
’\

given point C.

[ Miscellaneous Exercises

1. Usmg a pair of compasses and a straight edge, construct a rectangle ABCD
in which AB =8 cm, BC =12 cm. Find the location of a point E which itis
5 cmaway from AB and 8 cmaway from D.

|

}
E{ Measure the distance to EC from each

é locationA, B, C, D. A ﬁ{\ %‘ B

tz. ABCD is a rectangular land in which RANE

AB =8mand BC = 16m. A calfis tiedto | ¢

| thepointAwitharopeoflength9.5m.The \

perpendicular bisector of AC divides the

land into two parts. The part which is o

away from A is grown with vegetables. X%

Copy the given diagram in your exercise Qe

book taking the scale as 1cm to 1m. Shade

the region which is accessible to the calf

for feeding. Also find the maximum length Jo N

the rope could be such that the vegetable 4 € N\ 1

plot is protected from the calf. i 9 ﬁ

e e

For Free Distribution 122



14

Equations | \"‘“ "\

By studying this chapter you will be able to achieve the following
competencies.
*  Solving simple equations with two different types of brackets.
*  Solving simple equations involving fractions.
*  Solving simultanecus equations with one variable having the
same coefficient.

] .
My mother has Rs25 My father has
three times the
more than the amount _ |amount of money I| = =
of money I have have =y
2
qi{ a Y//N Y \\
= L
My son has Rs25 less | ! e \ My son has one
| third of the amount || Rs150
of money I have
— J

~Solving simple equations -

When solving equations, it is essential to know how an equation is formed.
Consider how the following equations are formed.

* @-3) ’
=l

When 3 is subtracted from twice the number 'x' and the result is divided by 5, the
answer s | :

* 4| 4 =
[5+9)-s

When 3 is added to half the number 'a' and the result is multiplied by 4, the answer
is 8.

When the number 'y' is multiplied by —3, and added to 5, and the result is divided
by 2, and 3 is added to this result, then the answer is 4.
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Now we will see how the equations given below are solved.

Example 1
[ J

(2x - 3)

5 =1
(2x = 3) /51 . X
§— *# =1x5 (multiply both sides of the equation by 5)
2x—-3 =5
2x-3+3 =5+3 (add 3 to both sides)
2x =8
Z _8 . . .
7 =5 (divide both sides of the equation by 2)
x=4 :
' Example2 ~ Example 3
., C=3) 13 _,
4 5 +3] =g
Al 2 +3 8
2 =7 G _,
IA/ 2 -
5 —3_)/') 1
443 =2 63 , =
2 7, F =1x2
a _ -,
a _ — 3y = =7 _
5 = = 5-3y-5 =2-5
%XZ =—1x2 -3y =-3
=
g=-2 -3 3
y =

Exercise 14.1

1. Explain in words, how the following equations are formed.

fiy 5 =35 (ii)3 +2a=-1 (iii)()é +1)=10
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((iv)s(z—"- )=5 0 =2

2. Solve the equations given below. :
(i) - S5x—2=9% i 3z 4=-10 (i) 2x—5=x+1

G 2%" d ™) 5@-3)2=8 i) 3=1)=2G—-4)
(vii) 5— % =3 (viii)—32£ =x+6 (ix)ﬂz——% =5

k] =

3. (i) Nimal bought 8 pens and paid the shop keeper with a Rs100 note. He
received a balance of Rs.4. Form an equation using Rs x as the price of one
pen. Hence find the price of a pen.

(i) The amount of money my brother has is Rs.20 more than twice the amount I
have. The total amount of money both of us have is Rs.110.
(a) If I have Rs.a, find an expression in terms of a for the amount of money
- my brother has.
(b) Form an equation, and find separately the amount of money each one has.

4. The length of a rectangle is 5 cm longer than twice its breadth. Its perimeter is
52cm. Find the length and breadth of the rectangle.

5. 'The length of a side of a certain equilateral triangle is twice the length of a side of
a certain square. The perimeter of the equilateral triangle is 30 cm more than the

perimeter of the square. Find the length of a side of the square and the length of a
¢ side of the equilateral triangle. )

: Solving equationS“_with-two types of brackets.
Using brackets
Types of brackets

« ) : } [ ]
Parenthesis Braces : Square brackets
(Curly brackets)

(We have already learnt how to use parenthesis.)
Brackets should be used in the following order.

[ { ( ) } ]

125 For Free Distribution



Removing brackets
Remove brackets starting from the inner most bracket and moving gradually

to the outermost brackets as follows.
Parenthesis ———>  Braces e Square brackets etc,

[ Example 4 ]

Remove brackets and solve the equations.
5{3(x+2)+2}=10

5{(3x+2)+2} =10
5{3x+6+2} =10 (Remove the Parenthesis first)

5{3x+8} =10
15x+40 =10 (Then remove the braces)
15x +40 —-40 =10 -40
15x =-30
15x _ =30
15 15
x=-—
../ Exercise 14.2 @|
'V: ~ UET \
Solve
() 2{25-x)+3}=-2 i) 33x+2)2x-1)}=0

Il
o

(iii)5 + 2{x -3 (1 —x)}=7 (iv) 4 -3 {%(a—4) +3x+2}
W22 )—‘—1)+3 =6
e /

Solving simultaneous equations

Consider the pair of linear equations with two variables, given below.

x+ty =5 x—y =1
If x and y are integers, consider If x and y are integers, consider
a few pairs of values which satisfy the ~ a few pairs of values which satisfy
equation the equation
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o Y 5 y
-1 +6 6 5
0 5 5 4
1 -+ 4 3
2 | 3 [3] 2]
B 1 2] 2| 1
4 1 1 0

There are an infinite number of pairs ~ There are an infinite number of pairs
of values which satisfy the equation ~ of values which satisfy the equation
x+y=3 x-y=1

But there is only one pair of values which satisfies both equation x + y=5 and
x-y=1.Thatisx=3and y=2.Thisis the solution of the pair of equations given
above. A pair of equations with two variables such as the above is called a pair of
simultaneous equations.

Letus now see how a pair of simultaneous equations is solved.

L_ Example 5 ]

Solve the simultaneous equations.

(1) atb=2
a-b=-4

First name them, for the convenience of reference
atb=2 (1)
a—-b=-4 (2)

Method 1

We can solve the equations by removing one of the variables in the above
equations. To do this, the coefficient of the variable which we want to remove
must be equal in both equations. By adding the above equations, 'b' can be
removed while by subtracting the equations, 'a' can be removed.
(H+(@2)

atb+a-b=2-4

2a=-2
2a _-2
2 2
a=-1
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The value of 'b' can be found by substituting the ;glue of'a' in either (?f the eqlie—lgions.
Substitute the value of a in (1)

atb=2

—-1+bh=2
X+b+x=2+1 a=-1
b=3 b=3

Method 2 (by comparison)
Here the same variable is made the subject of each equation.

From (1) atb =2
at+b-b=2-b
a =2-b 3)
From (2) a-b =-4
a-b+b=—4+b
a =—4+b (4)
By equating the expressions in (3) and (4)
2-b = —4+b
2-b+4 = —-4+b +4
6-b =b
6-8+8 =b +b
=2b
6 _2b
2 Z
b=3
Substitute the value of bin (3) [Itcanalso be subistituted in (4)]
a=2-b i
a=2-3 Z=3
a=-1
( Example 6 }
Method 1
3x+y=5—- (1)
xty=-3—"-2)
- -
3x+y—(x+y)=5—(-3) s T2
3xty—-x—y =5+3 x=4

2x=8
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Substitute the value of x in (2)

x+y=-3
4+y=-3 x=
4+y-4=-3-4 y
y=-17
Method II
Ix+ty=5———(1)
From (1)y=5-3x —(3)
xty=-3——2)
From (2)y=-3-x —4)

By equating the expressions in (3) and (4)

By Substituting the value ofx in (3)

5-3x=-3-x y =5-3x
5+3=—x+3x y =5-3x4 x=4
8=2x y=5-12 y=-7
x=4 y=-7
" Exercise 14.3 <
A EXCl‘ClS(i}:14.3 <) ~
Solve the pairs of simultaneous equations given below.
1. at+b =7 2. 2x-y =17 3. 2a-b=10
a-b =3 3x+y =8 at+tb=-1
4. 3x+y =7 5. x-2y =-1 6. p=2g+3
x+y =1 ey ==F ptq=9
7. Ta-3b =5 8. 3c-2d =5 9. 3m—-2n =-
at3b =3 3c+ d =-1 n—-3m =
x
10. 5 —y=3 11.7-3—?-‘—y=1 12. 245 =4
x
G i 3y—2:3“1#1 §_2b =4
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Lession Sequence, Competency Levels and Number of Periods

Content Competency Levels Number of
Periods

Ist Term
01  Rounding Off and Scientific Notaion 1312 05
‘02.. Number Patterns 2.1 05
03+ Fractions 3] 06
04  Percentages S 05
05+, Simple Interest 52 06
06. Algebraic Expressions 14.1,14.2 06
07  Factors of Algebraic Expressions 15:1 06
08  Angles Related to Straight lines 213,212 07

and Parallel Lines .
09 Liqgied Measures Lzl 05
51

2st Term
10 Direct Proportions 4.1 04
‘11  Calculator 6.3 04
12  Indices and Logarithms 6.1,6.2 08
13  Constructions 27.1. 272 05
14 Equations L1, 17.2 08
| 15  Angles of a Triangle B, 232 06
16  Formulae 119.1 05
17  Circumference of a Circle 71 05
18  Pythagoras Relationshi 23.4 07
19" Graphs - 20.1 05

59

3st Term
20 Inequalities 20.2 04
21  Sets 30.1 05
29 Area 8.1,82 08
23 Probabitity 31 05
24  Angles of Polygones 2333 06
25  Algebraic Fractions 16.1 05
26.* Volume - 10.1 05
27  Scale Drawings’ 13.1,13:2 05

28  Representation of Data and

Interpretation of Data 28.1,29.1 08

51
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