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FOREWORD

The aim of education will not only be the cognitive development, but also +
building up character, creating holistic and equipped with the 21* century skills. The
curriculum of mathematics reoriented and revamped to attain these critical goals. It
was also reduced to its core essentials to make space to critical thinking, discussion
based heuristic learning. The content was focused on concepts, problem solving,
reasoning and daily life applications etc. Teaching learning process will be conducted
in a more interactive way with fun, creative and exploratory activities for more
experiential learning.

>
1

The mathematical concepts in the text book are developed based on themes
like Number System, Arithmetic, Algebra, Mensuration, Geometry and Statistics. In
this text book, concepts are introduced through activities related to daily life situations
and conversations. To strengthen these concepts, individual activities, group activities
and whole class activities are designed. After completion of every concept of the chapter,
an opportunity is provided to the student in the form of Check your progress, Let’s
explore, Let’s think etc. Unit exercise is given at the end of each chapter.

In this text book, we introduced Reasoning Corner to improve mathematical,
logical and critical thinking of the students, which was recommended by NEP 2020.
We wish this new attempt will help the students in competitive examinations like NMMS,
NTSE and other Mathematical Olympiads. The textbook attempted to enhance this
endeavor by giving activities in the form of Let s do activity, Project, Historical note,
Puzzle time etc. OR codes are incorporated in each chapter to enable efficient learning
outside the class room.

We are grateful to our Honourable Chief Minister Sri Y.S. Jagan Mohan Reddy
for being our source of inspiration to carry out this extensive reform in the Education
Department. We extend our gratitude to our Honourable Minister of Education
Dr. Adimulapu Suresh for striving towards qualitative education. Our special thanks
to Sri Budithi Rajasekhar, IAS, Principle Secretary, School Education, Sri Vadrevu China
Veerabhadrudu, IAS, Director of School Education, Smt. Vetriselvi. K, IAS, State Project
Director, Samagra Siksha and Special Officer, English Medium Project, A.P., Sri. D.
Madhusudhana Rao, Director, Govt. Textbook Press, A.P. for their constant motivation
and guidance.

We convey our sincere thanks to the text book writers, who studied curriculum
and best practices across the globe to reach global standards. Our heartful thanks to
NCERT and SCERTs of Kerala, Tamilnadu, Maharashtra, Rajasthan, Gujarat, Uttar
Pradesh in designing the text book. We also thank our Coordinator, Editors, Subject
coordinator, Technical team member, Artist, DTP and Layout designers for their
contribution in the development of this text book. We invite constructive feedback

from the teachers, parents and Educationalists for the further refinement of the text
book.

Dr. B. Pratap Reddy, .
Director, 8
SCERT — Andhra Pradesh =«
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Jana gana mana adhinayaka jaya he EOBRHD ODTODE 205He!
Bharata bhagya vidhata 2B XD
Panjaba Sindhu Gujarata Maratha Do, DO, TS, ST,

Dravida Utkala Banga DG, ST, SOl
Vindhya Himachala Yamuna Ganga DO, BB, DBV, SorR]
uchchala jaladhi taranga &S0 Bed SBoDR!
w * °
Tava Subha name jage, tave subha asisa B DT =0
mage,
&5 B3 63D HRA
gahe tava jaya gatha.
o830 8P 2ADRGe!
Jana gana mangala dayaka jaya he
25036 HHOBTTODE 205!
Bharata bhagya vidhata.
2RO 250t D!

Jaya he, Jaya he, Jaya he,
200d0! 20508%0! 2aHaxw!

jaya jaya jaya jaya he.
205 20D 20D LoDl

-Rabindranath Tagore _ 880G Totsnb

PLEDGE | @&z

India is my country. All Indians are my brothers and sisters.
Ilove my country and I am proud of its rich and varied heritage.
I'shall always strive to be worthy of it.

Ishall give my parents, teachers and all elders respect,
and treat everyone with courtesy. I shall be kind to animals.
To my country and my people, I pledge my devotion.

In their well-being and prosperity alone lies my happiness.

- Pydimarri Venkata Subba Rao
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T BI0DE, T HBODE DIPOBBF SOLPHD HBY WQTIHO.
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RATIO AND
1 PROPORTION &/o

— G

The learner is able to 1.0 Introduction

understand the concept of compound ratio. 1.1 Compound ratio

understand the concepts of different types of 1.2 Direct proportion
proportions-direct, inverse and compound 13

_ Inverse proportion
proportions and solve problems related to them.

_ 1.4 Compound proportion
solve the problems related to conversion of percentage 15 Apslicati ¢
to fraction and decimal values and vice versa. : pplications of percentages

calculate profit or loss and their percentages and applies 1.6 Discount

them in real life situations. 1.7 Simple interest

_ J

calculate the discount using the given data.

calculate the simple interest and rate percentage in simple
interest and applies them in daily life situations.

J

1.0 Introduction FBE1 1-5

4.

There are several situations in our daily life where we use ratio and proportlon Let’s look
at the following pictures and answers to the given questions:

Can we say the ratio of speeds of Cheetah to Man?

[ X
= - '?.- -
Speed of Cheetah Speed of Man
oy FEOE ﬁ 120 km per hour 20 km per hour
[
I’ﬁ" 2. What will betheratio of heights of Hemato Amir?
Amir

L, e L —— T, —— L —— L T
o T i =78() t,.-*:!!'-.- L i t,.-*:!!'-.- =9

Do you know which aspect ratio makes constructions more attractive and beautiful?

7th Class Mathematics @ Ratio - Proportion
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Aspect ratio 1.618:1 is known as
‘Golden Ratio’. In the construction of
adjacent monuments the aspect ratio
very nearer to the golden ratio.

Tj Mahal Parthenon in Athens

We already learnt the concepts of ratio, proportion and percentages in the previous class. Now in
this chapter we will discuss about types of proportions and applications of percentages. Before going
to discuss these concepts, let us recall and review the previous learnt concepts first.

Ratio

Comparing two quantities of the same kind by division is called ‘Ratio’ of those

a
quantities. The ratio of two numbers ‘a’ and ‘b’ is a +~ b or b and is denoted by

a: b andread as ‘a’is to ‘b’

*  Inorderto find a ratio, the terms must be expressed in the same units.

*  Usually aratio is expressed in its simplest form.

Proportion

3:2 3:2 3:2
The ratio between length and breath of the above figures is same.
The equality of ratios is called proportion. If two ratios a:b and ¢ : d are equal, then we represent
itasa:b::c:d[wereaditas‘a’isto ‘b’ isas ‘c’isto‘d’Jor a:b=c:d

If a:b=c:d, thena,b,c,dareinproportion. a, d are extremes and b, ¢ are means,

[ The product of Extremes = The product of Means ]

mnﬁiwsﬂm:@_

1)  Findthe ratio of the following:
) 58 i1)%10,%15 i) 25Kg.,20Kg.
v) 51, 500ml v) 2Km. 500m, 1IKm. 750m  vi) 3hrs, 1hr. 30min.

vii) 40 days, 1 year

7th Class Mathematics @ Ratio - Proportion
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2)  Expressthe following ratios in the simplest form:

i) 120:130 i) 135:90 i) 48:144 iv) 81:54 v) 432:378
3)  Check whether the two ratios given below are in proportion.

) 10:20,25:50 1) 18:12, 15:10 i) 25:20,16:14 1iv) 54:27,18:9
4)  Find the missing number in each of the following problems :

) 15:19=45:] i) 9:13=[]:65 i) 8:[]=72:63
5)  Fillin the boxes with equivalent ratio of 3 : 4.

6) Pick out any four numbers from below and arrange them so that they are in proportion
2,3,10,12,15,18

Ex:2:10=3:15 1) i)
7)  Divide%1500 into two parts such that they are in the ratio of 7 : 3

8) Ifthere are 20 chocolates in a packet, Rajani and Ragini share them Rajani takes 12 chocolates.
Then what is the ratio of chocolates taken by Rajani to Ragini?

9)  Anpipeiscutinto two parts such a ratio that the first part to second partis 7 : 8. If the length of the
2 part is 48cm, then what is the length of the first part? What is the total length of the pipe before
cutting?

7.1 Compound Ratio :

A baker mixes milk and sugar in the ratio of 4:5 for preparing a sweet. The ratio of their unit costs
is in the ratio 4:3 then what is the ratio of the amounts spent for milk and sugar?

Here what will be the ratio of costs of milk and
sugar? How can we say?

In this type of situations we use ‘Compound ratio’.
Compound ratio is nothing but ratio of product of
‘Antecedents’ to the product of ‘Consequents’.

Here, ratio of quantities of milk to sugar is 4:5
antecedents

Ratio of unit costs of milk to sugaris 4 : 3
Compound ratio=4 x4 :5x3=16:15

which means, the amounts spent for milk and sugar
are in the ratio=16:15
Ina:b, ‘a’is called Antecedent, ‘b’ is called Consequent.

consequents

So, for any two ratios a : band ¢ : d, the compound ratioisaxc: bxd

[i.e. Product of antecedents : Product of consequents]

7th Class Mathematics @ Ratio - Proportion
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Example 1:
Solution :
Example 2 :

Solution :

Find the compound ratioof2:3and 4 : 5
Compound ratio=2 x4:3 x5=8:15
Find the compound ratio of 8 : 7and 9 : 13
Compoundratio=8 x9:7x13=72:91

1. Write the compound ratio of the following given ratios.
) 3:5and 4:3 i) 8:3and 6:51ii)2:1and8:7

2. Fill in the boxes with correct answers.

First ratio Second ratio Compound ratio
1:3 2:5 2:[]
7:6 []:4 21:[]
9:5 3:[] []:40

Example 3 :

Solution :

Example 4 :

Solution :

Two friends Prabhu and Suresh started a business with ¥1,00,000 each. After 3 months
Suresh left the business. At the end of the year, there was a profit of %20,000. Calculate
the profits shared by Prabhu and Suresh?

Here Prabhu and Suresh started a business with %1,00,000
Prabhu continued till the end of the year

Suresh continued only for 3 months.

The ratio of the contributions = 100000 : 100000=1: 1

Ratio of their period of business=12:3=4:1

So, their profits should be divided on the basis of compound ratio
Compoundratio=1x4:1x1=4:1

Profit=%20,000

Total parts=4+1=35

1
Suresh’s profit =20000 x 5= %4000

Prabhu’s profit =20000 — 4000 =%16,000

Rani started a beauty parlour with an amount%75,000. After 4 months, Vani also joined
with Rani with an amountZ50,000. After one year, they got a profit of ¥52,000. Calculate
the profits shared by Rani and Vani?

Rani’s investment =375,000
Rani’s period in business = 1 year = 12 months
Vani’s investment =350,000

7th Class Mathematics @ Ratio - Proportion
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Vani’s period in business = 8§ months

The ratio of investments of Rani to Vani = 75,000 : 50000 =3 : 2
The ratio of periods of business of Rani to Vani=12:8=3:2
The profit should be distributed on the basis of compound ratio.
Compound ratio=3x3:2x2=9:4

Profit =%52,000

Total parts=9 +4 =13

Rani’s profit = 52000 x 1—93 = 36000

Vani’s profit = 52000 — 36000 =%16,000.

-}ﬁ Exercise - 1.1 "?_

1. Pavan and Roshan started a business with ¥150000 and 3200000 respectively. After nine
months Roshan left from the business. At the end of the year they got a profit of ¥45000.
Then find the profits shared by Pavan and Roshan?

2. Salman started a hotel with an amount of ¥75000. After 5 months Deepak joined with an
amount of T80000. At the end of the year they earned a profit of ¥73000. How will they
share their profit? :

3. Ramayyatook a grass field for rent for grazing his 24 cows.
After 5 months, Somayya also joined with him for his 40 &
cows. At the end year they paid a rent 0f335,500. What would §
be the rent paid by each of them?

4.  Ravi started a business with ¥2,10,000. After a few months, Prakash joined in the business with
an amount 0f33,60,000. At the end of the year if they got a profit of%1,20,000 each, then find
after how many months did prakash join in the business?

1.2 Direct proportion :

Look at the following pictures and discuss the observations :

7 rice need
rice need for 10
for 6 days, days

'

Fig. (ii)
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Discuss and answer the following questions related to real life situation:
1. Ifthe costof 3 ball pens is¥15, then what is the cost of 6 such pens?

2. Inaschool, for implementing ‘Jagananna Gorumudda’ scheme for class VII of 40 students they
need 6K gs of rice for one day.

e  Howmuchrice is needed for 6 days?
e  Howmuchrice is needed for 10 days?
° How much rice is needed for 5 days?

From the above examples we have observed that, when the cost of ball pens increases as with the
number of ball pens and in second example also quantity of rice increases as with the number of
students.

In two quantities when one quantity increases, then the other also increases or if one
quantity decreases, then the other also decreases in the same proportion, then the two
quantities are said to be in direct proportion.

Let's J
=R

Given below the number of workers working for construction of a house and their wages in total

Number of workers (x) 2 3 5 10
Workers wages () 600 900
Ratio (x : y) 1:300

From the table, we can observe that when the value of ‘x” increases, the corresponding
values of ‘y’ also increases and if “x” decreases, ‘)’ also decreases. In such a way that the ratio in
each case has the same value. Thus, we can say that the number of workers for the construction of a
house and total the wages paid to them are in direct proportion. It is denoted by ‘x oy’ and read as x
is directly proportional to y.

X
In general ; =K when ‘x* and ‘)" are in direct proportion. ‘4’ is called constant of proportion.

o . X
When ‘x’and ‘y’are in direct proportion, then v =k orx=kxy

Example5: If 3 :4 and 9 : x are in direct proportion, then what is the value of x?
Solution : If3:4 and 9 : x are in direct proportion, then their ratio is constant.

3.9

4 X

Example 6 : If the cost of 4 note books is T80. What would be the cost of 7 note books?

4x9

=3xx=4%x9=x= 12

Solution : We know that as number of note books increases, the cost also increases such that the
ratio of number of note books and the ratio of their costs will remain the same. That means

here number of note books and the cost are in direct proportion.
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Let the cost of 7 note books be “x’
Then,4:80=7:x
Ifthe ratios are equal, the product of means = The product of the extremes

4xx=80x7
80x7
=x= 2 =73140.

Thus, the cost of 7 note books is equal to 140

8 f ot's think

[ The above problem can be solved by using unitary method. Can you solve? How? Think.]

Example7:  Thescale ofamap is given as 1:30000. If two cities are 20 cm apart on the map, then
find the actual distance between them?

Solution : Let the actual distance be “x’cm. Since the distance on the map is directly proportional
to the actual distance.

1:30000=20:x

Ifthe ratios are equal, the product of means = The product of the extremes
s 1xx=30,000 x 20

= x =6,00,000 cm =6 Km. [1,00,000 cm = 1000m = 1Km.]
Thus, two cities which are 20cm apart on the map are actually 6km away from each other.
=

4

Fill in the blanks, if the given quantities are in direct proportion.
Quantity 1 : 2 4 16 24 72
Quantity 2 : 6 15 90 120 180

=sae( Exercise-12 y,ﬂ!-' ‘h

1)  Find out whether the given quantities are in direct proportion or not?

i)  Costof pens, number of pens
i)  Number of people, food required to them
i)  Speed of a car, time taken to reach destination

iv)  Time taken, distance covered

v)  Costof the vegetables, number of vegetable bags.
2)  Five people went to a Park and paid 580 for tickets. If three
people went to the Park, how much money did they have to pay?

3) A map drawn with a scale of 1 cm represents 26 Km. If the original distance between two
stations 1404 Km., then what would be the distance between the stations in the map?

7th Class Mathematics @ Ratio - Proportion



Do S Hdere o ‘X’ @Eé;é)zé‘;ﬁs,

s, 4:80=7:x
Q&en DKo oI, @oé?géaao Qo = Zéacﬁ?géaéwe) ©80.
4xx=80x%x7

80x7
= 2 =%140 7 o Hiyee o =T140

=X

P 0% DE $ BEBY DFPR0D FHoSKwo. D Sahriess?
der? &t odh.

GTSTR0R 7 ¢ 2.8 HErd) 1: 30000 ':30&03 (5057e00)8° AcHaBod. Heos® Boh KJ%W@J Bvlagavzels)

20 20.8. ®ans, Bok o“)%ea‘e) 25365?3 QD B0 Qoe?

BD : Heroe® &3 &eo°8, PR tedo S EPHIS0S SoenoBd Hodo 500K,
Botd Hegeare Hoisy D BrB0 X @S,
1:30000=20:x
QYoo JIr30 S°HN, ©OoBHne 8o = ogg00e ©Q0
s Ixx=30,000 x 20
= x =6,00,000 0.8 =68.8 [1,00,000 0.8 = 1000 & =1 8.8]

HDBeeso 1 : 2 4 16 24 72
HBSes0 2 ¢ 6 15 90 120 180

S5 eoan,m0-1.2 *-?_

L % 8o ad@és ordhen @ irhdrdos® sam@r S6° EiPSod:
) 2He I, D& Doy

1) Hdode Doy, 508 52 eto
i) =% S50, 55750 S5we08 K)é’é Joowo.
V) HES BHAo, [HATBoDS drdo.
V) BR8rcdhe 3o, as‘gi‘i)e) oz
2. 2%rHd Sghen e rEnH 38) B8 5785 I580 BYowedh.
O0 B Snihd Hghen IF BF Y 5B dod sy IYord?

3. 28 SegdS® 26 8.80.%0 2.8 0., (@rdwdBorr A, Bo (@Posre Sk AN drdo 1404
8.%. eowd, Z;/)J"gg_JESS T8 gy BrBo Do& 0en0d?

75 BOGD BB PHB - SWPB0




4)  The weight of 72 pipes is 180 Kg. Then what is the
weight of 90 such pipes?

5) A motorbike requires 3 liters of petrol to cover 135 Km. on average.
How many litres of petrol will be required to cover 495 Km.?

6) The shadow of a pole with the height of 10 m. is 6 m. Then find the heig}t
another pole whose shadow is 9 m. at the same time?

Take a clock and fix its minute hand at a particular number
on clock (if it is 12 it will be easy). Then find and note the
angles made by minute hand in every 15 minutes interval of

time:
Time passed (in minutes) 15 30 45 60
Angle (in degrees) 90

Check whether they are in direct proportion or not?

+ What is the angle made by minutes hand in a minute?

- What is the angle made by hours hand in one minute?

1.3 Inverse Proportion :

If in two quantities, when one quantity increases, then the other quantity decreases in the
same proportion or vice versa, then the two quantities are said to be in inverse proportion.

k
When x and y are in Inverse Proportion thenx Xy =k or X= ; or Y= X
Example 8 : If4,7and 2, x are inverse proportion, then what is the value of x?
Solution : 4,7 and 2, x are in inverse proportion. Therefore, 4 x 7=2 x x
1. Fillinthe blanks if the given quantities are in inverse proportion
Quantity 1 2 3 6
Quantity 2 90 36 20

Example 9 : If four children share some chocolates, each one gets 10 chocolates. If one more child
joins with them and equally distributes, how many chocolates each one gets?

Solution : Here the total number of chocolates are constant.
If the number of children increases, the chocolates each one

get will be decreases.
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So the number of children and the number of chocolates each one get are in inverse proportion.
Let the number of chocolates each one gets be “x’.

Number of children Number of chocolates
4 10
5 b
By taking i rtion, .
y taking inverse proportion, Observe this:
4:5=x:10 The total number of chocolates = 4x10
Then, In inverse proportion, product is always constant.
- Ax10=5%X 2 4x10=5xX
= 5x x=4x10 = Sxx=4x10
X:4X10:8 :>X=4X1O=8
5 5

.. If chocolates are distributed to five children then each one will get 8 chocolates.

Example 10: If 18 workers can build a wall in 12 days, how many
days will eight workers take to build the same wall?

Solution:  Ifthe number of workers decreases, the time taken to
build the wall increases in the same proportion.

So number of workers and the number of days to

complete work are in inverse proportion.

Let the number of days to complete the work be “x’.

Number of workers Number of days
18 12
8 X

By taking inverse proportion,

18:8=x:12

Then, 18x12=18xX Observe this:

= 8xX=18x12 In inverse proportion, product is always
_ 18x12 — 27days constant.
18x12=18x X
= 8xx=18x12
.. Eight workers can complete the wall in 27 days. Ly 18x12 27days
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Example 11: 4 Pumps are required to fill a tank in 1 hr 30min. How long will it take if only 3 pumps
of the same type are used?

Solution: Let the time be ‘x’
1hr 30min = 60 + 30 = 90 minutes

If the number of pumps are decrease, the time taken to fill the tank increases.

So the number of pumps and time taken to fill the tank are in inverse proportion

Number of pipes Time taken to fill (min)
4 90
3 X
By taking inverse proportion
4:-3=x:90 Observe this:
Thus In inverse proportion, product is always
’ constant
4x90=3x X 4x90=3x X
= 3xX=4x90 = 3xX=4x90
=290 _190min = x=2% _120min

.. 3 pumps will fill the tank in 120 min or 2hrs.

i borcise-13 > R

1) Find out whether the given quantities are vary directly or inversely

i)  Time taken to cover a distance, speed
i)  Areaofland and its cost
i) Number of men for work, time taken to complete the work
iv) Number of people, quantity of food grains each one gets (total quantity remains same)
v)  Thelength of a journey by bus and price of the ticket
2) If24 men can construct a wall in 10 days. In how many days will 15 men do it?

3) Inahostel there are food provisions for 50 girls for 40 days. If 30 more girls join the hostel, how
long will the provisions last?

4)  Suman travels a distance for 5 hours with a speed of 48 kilometres per hour. If he wants to travel
the same in 4 hours at what speed he should travel?

5) A person has money to buy 8 bicycles of worth¥4500 each. If the cost of the bicycle is decreased
by %500, then how many bicycles can he buy with the amount he has?
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6) 2 pumpsare required to fill a tank in 1 hour. How many pumps
of the same type are used to fill the tank in 24 minutes?

7. 18 mencanreap a field in 10 days. For reaping the same field
in 6 days, how many more men are required?

8. 1200 soldiers in a checkpost had enough food for 28 days.
After 4 days some soldiers were transferred to another
checkpost and thus remaining food is sufficient for 32 more
days.

How many soldiers left the checkpost?

1.4 Compound Proportion :

Let us observe the following problem :

Example 12: If30 persons use 40 Kg. of sugar in 10 days, find in how many days 80 persons wﬂl use
320 Kg. of sugar? How can we solve?

Solution: Here, the 3 quantities are persons, weight and number of days.
Persons Weight (Sugar) No. of Days
30T 401 104
80 320 ?

From the above
e  Here days and persons are in inverse we denote it with T mark.
e  Here days and sugar are in direct proportion we denote it with { mark.

Here number of days is depends on both persons and weight of sugar. So we have to take
compound ratio of 80 : 30 and 40 : 320

210 :x =80 x40 :30 x 320 =3200 : 9600
Since the ratios are equal, the product of extremes is equal to product of means.
10 : x =3200 : 9600

= 10X 9600 = Xx 3200
= xx 3200 = 10x 9600
109600 _
3200

Some times change in one quantity depends upon the change in two or more quantities in some
proportion, which means in some problems which may involve a chain of two or more variations
inthem. This is called ‘Compound Proportion’ or ‘“Mixed proportion’.

Then we equate the ratio of the first quantity to the compound ratio of the other two quantities.
i)  One quantity may be in direct proportion with the other two quantities.
i)  One quantity may be in inverse proportion with the other two quantities.

i)  One quantity may be in direct proportion with one quantity and in inverse proportion with the
remaining quantity.
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Example 13: If the mess charges for 35 students for 24 days is ¥6300. How much will be the mess
charges for 25 students for 18 days?

Solution: Here, we have three quantities number of students, days and mess charges.
No. of students No. of Days Mess charges
35 24 6300
25 18 ?

Mess charges and number of students are in direct proportion.
Mess charges and number of days are in direct proportion.

Since mess charges depend upon both the values of number of students and number of
days, so we will take a compound ratio of 35 : 25 and 24 : 18

Therefore 6300 :x =35 x24:25 x18=840:450
Since the ratios are equal, Product of means is equal to product of extremes.
6300 : x = 840 : 450

= 6300x 450 = xx 840

. 6300x450 _ 3375

Hence the mess charges are 33375

Example 14: 8 painters can paint a wall of 160m long in 5 days. How many painters are required to
paint 240m.wall in 10 days?

Solution: Here we have three quantities - number of painters, length of wall and number of days.
No.of painters Length No. of Days
8 160 5
? 240 10

Number of painters is directly proportional to length of the wall.

Number of painters is inversely proportional to the number of days.

Since the number of painters depends both on length of wall and number of days,
We will take the compound ratio of 160 : 240 and 10 : 5

s 8:x=160x10:240 x5
Since the ratios are equal, product of means is equal to product of extremes

8 :x=160 x10:240 x5

= Xx160x10=8x240x5
_ 8x240x5
160x10

Hence the required number of painters =6
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Example 15: 195 men working 10 hours a day can finish a job in 20 days. How many men are
employed to finish the job in 15 days if they work 13 hours a day?

Solution: Here we have three quantities number of workers, number of hours and number of days.

No. of men Hours No. of Days
195 10 20
? 13 15

Here the number of workers inversely proportional to number of hours per day.
Here the number of workers inversely proportional to number of days.

Since number of workers depends on both number of hours and number of days, we
will take compound ratio of 13:10 and 15:20.

Since the ratios are equal, the product of means is equal to product of extremes.

195: x=13x15:20x10
xx13x15=195x20x10
= 195x20x10 _
13x15

200

Hence the required number of workers =200

Analyse how the three quantities given below are related and find “x’.

Ration (Kg.) No. of Days| No. of Men
108 15 18
70 25 X

sigs( Bercise-14 >~ |

1. If5 men take 8 days to type 10 books. Then find in how many days 8 men will type 2 books?

2. If5 men take 9 days to plough 18 acres of land. Then find
how long 25 men will take to plough 30 acres?

3. Rice costing I480 is needed for § members for 20 days.
What is the cost of rice required for 12 members for 15
days?

4. 24 men working at 8 hours per day can do a piece of work in 15 days. In how many days can 20
men working at 9 hours per day do the same work?

€D
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5. 12 painters can paint a wall of 180 meters long in 3 days. How many painters are required to paint
200 meters long wall in 5 days?

1.5 Applications of percentages:
1.5.1 Percentages:

We learnt about percentages in the previous class. Let us recall about percentages.

Seema’s marks Kamala’s Marks
Total 400/500 Total 420/600

By observing the marks, Kamala said she has done better as she got 420 marks but Seema said
she has done better.

Whom do you think has done better?

They cannot decide who has done better by just comparing the total marks obtained, because the
maximum marks out of which they got are not the same. Seema appeared a test of maximum
marks 500, Kamala for 600 marks. To avoid such confusion we use "Percentage".

The word “Percent” means “Per-Cent” (Cent means 100) i.¢., “out of hundred”. You can therefore
consider each whole as broken up into 100 equal parts, each one of which is a single percent.

The symbol “%” is used to represent ‘Percentage’.

400
Now, Seema's marks percentage = %Xloo =80%

420
Kamala's marks percentage = 500 %100 =70%

Seema performed better in the examination.

We can observe this type of percentages in our daily life situations
+ Inseveral news papers to represent profits and losses and other data.
4+  Thisyear our school SSC pass percentage 91%
+ A sshop keeper offers a discount of 20% on sarees
+

Percentage of attendance of students

1% = 1 0.01=1:100
100

For every percentage we can express it in fractional form, decimal form and in the form of ratio.

20 1
20% = —— == [Simpli
0 1005 [Simplified form]
= 1:5 [Ratio]

= 0.2 [Decimal form]
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Example 16: Express the following percentages as fraction, decimal and in ratio.

) 45% i) 62%
45 9 2 1
Solution: 1) 45%= 100 = 0 [fraction] i 62% = 1?)—0 = % [fraction]
= (.45 [decimal form] = (.62 [decimal form]
=9:20 [ratio] =31:50 [ratio]

Example 17: Find 24% of 150 and also the remaining of that number.

24

Solution: 24% of 150=——x150=36
100

The remaining of that number =150 -36=114
Profit or Loss:s

Percentages can be used in various situations in our day to day life. Some of them are related to
profit or loss, discount and interest. Expressing these in the form of percentages makes comparisons
easy.

Look at the following picture:
The price at which you sell is known as the ‘Selling Price’. It is written in short as SP.
The buying price of any item is known as its ‘Cost Price’. It is written in short as CP.

Will always selling price higher than ‘Cost Price’?

If we bought a bike for¥1,00,000 after 2 years, if we sell it at a cost of 80,000 what we get here?

By observing the above examples, we come to a conclusion that:

*

If, Selling Price is higher than Cost Price, then
we get profit.

Cost Price is higher than Selling Price, then
we get loss.

Cost Price is equal to Selling Price, then we get neither
profit nor loss.

Profit=S.P.-C.P. S.P.=Profit+ C.P.
Loss=C.P. -S.P. C.P.=Loss+S.P.

Profit or Loss as a percentage

The Profit or loss can be converted to a percentage. It is always calculated on the C.P

Profit
Profit Percentage = P %100
Loss
Loss Percentage = S x100

7th Class Mathematics Ratio - Proportion



603306 16 : (8od ol Haenrr, roFenre 0D JEenre Teadhod.

) 45% i) 62%
45 9 62 31
. 0/ — ____ — 1 0 = =
DD : ) 45% 100 20 ®30) i) 62% 100" 50 (®3y0)
=0.45 (&3°0%0) =(0.62 (&3°0%0)
=9:20 (&) =31:50 (&)

&35 17 : 150 & 24% éé)gsgro& SB35 & éoaa?gés oADK Koz ééaé‘sgyo&?
24

NGD : 150 &° 249% = —x150=36
100

& Soggs® HADS Sogg = 150 - 36 = 114
ro S ‘Sgo:
Bl b Sééa@&)ééoé{’ ey éotﬁcg@j SOBrAK 0. ©oths? &R oegiSapen, oeond
EMalesty zéé. DB T’ $58H83E0 Sg Do wrer KHeFBEHH0E.

e:v.,a%%w :
Bobd AR HB8DoOA.

o a¥ SHD o PbH @92;633&@65 e ‘©AIT’ @oéro. IPE o ©.3. @ TeRRo.
o 28 5D Jod PbH Fotrdr AN TS’ © wotro. Srgore 8.3, o oearo.
(58 rﬁoafcg)ocﬁ’g @a‘)gfdﬁe), 5T sod a)sfgafm &goévome?

2.8 Jeerdd 8o T1,00,000 £, Q) Sere Sod
80,0008 ody8, Do 5308 ?

D STPSne KD,

S @3))&65@ EHE Q3o god&s QBT &0& ergfo

0.
* B30 5D eodndde B0 EHM™ &0od 530 0B

S @98))&263@ g8 FHIed Daedore 608 erglo
SHore DB T,

ergio = @981)&:63@ - B3 @931)&265@ = orglo + B3
26{030 = 5"26&8@ - @981)&265@ §°26&Be> = é:{&o + @981)&55@

FPSo S Serso

orgfo Boe $Fo E0S® LSy HAV YL EHTe eredore B0

oasmdo = —Z9° 100
§°26&3e;
SH0
é{éfa"éo = —&  x100
§°26&5e>

7% SVGB HBSH YR - ODHPS0



Example 18 : Raghu bought pens for 3400 and he sold them for 480 what is his profit or loss percent?

Solution : s )
T L Anwar solved it this way:
Here C.P. = 2400, S.P. = 2480 Profit=S.P.— C.P. =480 — 400 =380
SPs ©IF SoRasi s e The ratio of profit and cost or the fraction
. 80
P =480 -400 =380 1S 100

80
Profit Percentage = mxlOO =20% .. Profit percentage= f—&)xloo =20%

Suresh solved it using proportion.

When C.P. is %400, the profit is 80 C.P. is 100, let the profit be Ix.
Here C.P and profit are in direct proportion.

x:80=100:400 = X _100
80 400
= xx400=100x80

100x 80
X=

=20%

Profit =20 per 100
Profit Percentage =20%

Example 19: Ramana bought a cycle for¥1200 and sold it to his friend Rehman for ¥900, then what
is Ramana’s profit or loss percentage?

Solution: Here Ramana’s Cost price =31200
Selling price =%900
S.P <C.P, then Ramana got loss
Loss=C.P-S.P

=1200 —-900 =%300

300
= ——x100=25%
Loss percentage 1200 0
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Example 20: If John buysa car for '1,50,000 and gains 10% on selling it. Then find the selling price?

Solution:

Cost Price =%1,50,000

Gain =10%
Profit =10% 0f<1,50,000
10

= ——x150000 =
100 %15000

Selling Price = C.P + Profit |
=31,50,000 + 15000
=%1,65,000

This can be solved using proportion:

Gain 10% means

If CPis%100, the gainis10

Thus S.P=100+10=110

Now, here C.P=7%1,50,000

Let S.P=%x

CP and SP are directly proportional

110 x
100 1,50,000

x 110
1,50,000 100

. 1,50,000x110
100

=%1,65.,000

Example 21: Kiran sold a refrigerator for¥16800 at a gain of 12%. Then what is the cost price of it?

Solution :

Roopa did the problem using unitary method:
S.P=%16800
Gain=12%
If CP is%100, then Profitis 12 and thus S.P=3112
Sowhen S.Pis%112 then C.Pis3100

. . 100
When S.P is One Rupee, C.P is T
Here S.Pis316800

100
So,C.P= FIT 16800=315000
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Sneha solve did the problem using proportion as follows:
Gain=12%
S.P=R16800
If C.P is X100, then profit is 12, thus SP =312
here S.P =%16800
C.Pbe‘x’
C.P and S.P are directly proportional

. x _100

16800 112

100x16800
S X=— =
112

15000

1) A man buys chocolates 10 for %10 rupees and sells them at 10 for¥12. Does this result profit or
loss? What percent?

2) If a shopkeeper bought sofa sets and increases their prices by 50% and sell at 50% less, is
it a loss or gain?

Example 22: The cost of an article goes down every year by 10% of its previous value. Find its
original cost, if its cost after 2 years is ¥32400.

Solution: Let the cost at the beginning of 1st year be ¥100. At the beginning of 2nd year i.e at the
end of 1st year it will be decreased by 10% means cost will be T90.

Atthe end of 2nd year i.e at the beginning of 3rd year it will be reduced by 10% 1.e. 390
isreduced by 10%

90 — 9 =381
If the cost of object is 100 at the beginning, then after 2years it’s cost will be 81
Let the cost of the object ¥°x’ at the beginning, after 2years it’s cost is 332,400

Thus ratio of original costs =ratio of costs after 2years

= x:100=32400:81

X 32400
=>—=—
100 81
e 3240§><100 _ 40000

1
ﬁﬁ Eercise-15 >~ EEcumns

1. Rekhabought a wrist watch for¥2250 and sold it for ¥1890. @.
Then find her loss or gain percentage? #—"

2. A shopkeeper buys a toy for 250 and sells it for I300.
7th Class Mathematics @ Ratio - Proportion
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3. The cost price of a chair ¥480. If he sold at a profit of 10%, what would be selling price of it?

If Sharma purchased a car for ¥350000. After two years he sold at a loss of 12%. Find its
selling price?

5. A shopkeeper buys wooden tables each at 2800 and expends 400 on 4
each table for painting. If he sells it at a cost of T4000. Find his profit -
percentage? -I I ﬂ

6. In a garment shop, a saree is sold at a cost of 1800 after a profit of
%600. Find the profit percentage and cost price?

7. After incurring a loss of 3258, Jean pant was sold at ¥1750. Then find
the cost price and loss percentage?

8.  The cost price of 10 articles is equal to the selling price of 9 articles. Find the profit percentage?
9. By selling a book for 3258, a bookseller gains 20%. For how much should he sell it to gain 30%?
1.6 Discount

Did you see such advertisement during festive seasons or at some other
times?
Why the shopkeepers sold their items on Discount prices?

e To attract the people to increase the sales by reducing the prices.

e  On special occasions such as Dussehra, Deepavali, Ramdan,
Christmas, Sankranthi they offer discount to increase sales.
e  Some times to clear their old stock, they offer clearance sale in the form of discounts.

Generally the price shown on the items Called the ‘“Marked price’. The “Discount’ is often
given as a percent of the “Marked price’.

Discount = Marked price - Selling price

Discount percentage= D'SC—Oun_txloo
Marked price
Example 23: Find discountif,
1)  marked price is3450, selling price =415
i) marked price =3810, selling price=3765,
Solution: i)  Discount = marked price-selling price = 450—-415=335.
i)  Discount =marked price-selling price = 810—765=345.

Example 24: If discount is ¥40, marked price is ¥400, then find
discount percentage?

Solution:  Discount =340, marked price=3400, then discount
percentage = ﬂ><1OO =10
400

Example 25: Inagarment’s shop they offer a discount of 20% on
Sarees. If the marked price on saree is 3000, then
what is the selling price?

Solution: Marked price =33000
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Discount = 20%
Discount always calculated on marked price.
Discount =20% 0fI3000

20 3000 = 2600
100

Selling price = 3000 — 600 =32400

Example 26: A shopkeeper marks his goods 20% above the cost price and allows a discount of 10%
on them. What percent does he gain?

Solution : Let the cost price be ¥100
Then the marked price =100 + 20 =%120

10
Discount = 10%, so discount = EXHO =12%
SP = Marked price - Discount =3120 —%12 =3108
Gain= i><1OO— 8%
ain = 7.0
The shopkeeper gains 8% after discount.

Check Your

Progress

Marked price | Discount percentage | Discount (in rupees) | Selling price

500 10
1250 20
720 612

S Eercise-16 >~ R

1. A shop selling sewing machines, offers 3% discount on purchases. If the marked price is
%6500, then what is the selling price?

2. The marked price of a ceiling fan is ¥720
during off season, it is sold for ¥684.
Determine the discount percentage?

3. A publisher gives 32% discount on the printed price of books to book sellers. If the printed
price is 3275, then what amount does the seller has to pay to publisher?

4. Rohit buys an item at 25% discount on the marked price. If he bought it for 660, what is
the marked price?

7th Class Mathematics Ratio - Proportion
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7.7 Simple Interest :

Rakesh in need of money for agricultural purpose and approaches to Kethan.

Rakesh
Kethan
Rakesh
Kethan
Rakesh
Kethan
Rakesh

Rakesh

Manager :

Rakesh

Manager :

Rakesh

Manager :

Rakesh

Kethan, I need 50000 for agricultural purpose.
Okay, when will you return?

I need one year time to return.

Okay, but I need some excess amount

How much?

24% excess amount per year.

Ah! itis very high I don’t need, bye.

Now Rakesh went to a Bank.

Sir, I need some money for agricultural purpose.
How much you require?

50000 sir

How long will you take to repay?

One year, sir.
You have to pay an excess of 7% per year on the loan

Yes I agree sir, [ will repay after one year along with 7% of excess money.

What do you understand from the above conversation?

The excess amount we paid on lending amount is called interest and the lending amount is
called principal.

How he calculates the excess amount?

7% means on every X100 he has to pay I7 per year.

We can write it as in fraction ——=

100

The excess amount is called interest.

For ¥50000, he has to pay & x 50000 =%3500

So, he has to pay an excess of ¥3500 along with the lending amount 0ofI50000.

7
If we take this for 2 years then, simple interest = 50000 x 2 x —— =%7000

100

7
If we take it for 3 years then, simple interest = 50000 x 3 x —— =%10500

7
If we take it for T years, the simple interest = 50000 x T x —

100

100
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R
Similarly, in general form simple interest [=P x —— x T

If the amount P taken for T years at the rate of R% per annum, then the interest [ =

From the above, we can derive principal or time or
rate of interest

100

PxTxR
100

Here, I=Simple Interest

P =Principal amount

P | X100 T | <100 R— | X100 R =Rate of interest
TxR PxR PxT

T =Time

Total amount = Principal + Interest

PxTxR TR
Total amount=P+ ——— =P

100 100
Example 27:

Calculate simple interest and the total amount, if
i)  principal =35000, time = 2 years, rate = 10%

i) principal =%25000, time = 3 years, rate = 12%

PxTxR 5000x2x10

Solution: 0) Simple interest [ = 100 0 1000
Total amount = principal + interest = 5000 + 1000 =36000
, ) ) PxTxR 25000x3x12
11) Simple interest = 100 = 100 =39000
Total amount = principal + interest = 25000 + 9000 =334000
Example 28: If principal =320000, time = 3years, simple interest =33600, then find interest rate.
Soluti _ 1100 _ 3600x100
olution: Rate of Interest = T<P _ 20000x3 7
Example 29: If Raheem borrowed a sum of 325000 at a rate 10% per annum, what is the simple
interest and Total amount he has to pay for 3 years?
Solution: Rajesh did like this :

Principal =%25000

Time = 3 years

Rate of interest=10%

PxXTxR 25000x3x10
100 100

Total amount =325000 +37500 =332500

Sangeetha did like this :

For 1 year we have to pay 10%

Simple interest=1= =37500

7th Class Mathematics Ratio - Proportion



R
BT sy ros® ooR), s $& [=P x — x T

100
PxTxR
P &y, T 0S8 M, SoSEi08 R% s edly eede 34 1= — =
2 @ 08 Hid0 sms Bor oo Bue $& T¥0 T TaisD), 2 1=gedem S8
P = &oden
P—IXlOO _ 1 x100 R_leOO R _ b g
TxR PxR PxT T o S0
o by = eden + H& T =sro0

Sw&o = P+ 100
SRR 27: Ferdem H& $0% angre B80S0

) eden 5000, see0 2 SosEoeen, éé) 10%

PxTxR TR!
— = _pl|l+

i)  eden T25000, soo 3 SosS)Tren, $& 12%

PxTxR 5000x2x10
100 100

Swdo = eden + $& = 5000 + 1000 = T6000

oS D e $& 1= =31000

PxTxR 25000x3x12
100 100

oo = oden + eﬁ% = 25000 + 9000 =%34000
&TRER0H 28: @den T20000, SPein 3 Ho., Ferdem $& ITB600 wond, $& e EHH08.

i) Foede 54 =

=39000

| x100 _3600x100
TxP  20000x3

&Rt 29: 880 2500050, 00580008 10% éé@s O)) éKDé)W&(’fx). NS 0T Jod&ored
@cﬁog Snilelon) 25% o&?

DGS: 2 D0%5%0 B Bobd Dgorr BB
eden = I25000
500 = 3 Do )oren

zﬁcg Bew = 10%

S $& o (Bew) =

0

PxTxR 25000x 3x10 3
100 100 a

Sw&o = eden + té%
BohS & (Bod DFore Tob:

Doredes écg, [= 27500

2.8 H05&)0°A8 oo BYosHodob 10%

7% SOOD GBS YR - OWIPBO



Example 30:

Solution :

Example 31:
Solution:

Example 32:
Solution:

for 3years we have to pay 3 x 10 =30% as interest

30
= —x25000 =
Interest 100 7500

Total amount =%25000 +37500 =%32500

In what time will ¥10000 amount to ¥12000, if simple interest is calculated 10% per
annum?

Amount=312000

Principle =%10000

S.I=Amount — Principal =%12000 —%1000 =32000

R=10%

_ PxTxR
100

_ 10000x10xT T 2000x100 ~ 5 years
100 10000x10
What sum will yield an interest 6000 at 9% per annum in 3years 4 months?
S.I=%6000
R=9%

1

4
Time = 3years 4 months = [3+ E] years = |:3+ 5] years = % years

_ PxTxR
100

= 6000 =

Px9x10

100x 3
P 6000x100x 3

9x%x10

= 320000

. Principal =320000
At what rate per annum will ¥70000 yield an interest of 714000 in 2’2 years?
Principal =%70000

Time =2 2 years = - years

Simple interest =314000

_ PxTxR 14000 = 70000x5xR
100x2

R— 14000x100x 2

= 8% _ 0
70000%5 0 Interest rate = 8%
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Principle (rupees) | Time (years) | Interest rate | Interest (rupees) | Total (rupees)

6000 1 6
10000 3 12
30000 4 9200

~

» At what rate per annum will the principle doubles in 10 years?

» At what rate per annum will the principle be 4 times in 15 years?

J

s Eeercise-17 >~ e

Calculate the simple interest accrued on a sum of ¥12600, at the rate of 9% per annum for
2years.

Calculate the simple interest accrued for 3years and the total amount on a sum 0fI85000, at
the rate of 11% per annum.

In what time will 45000 amounts to I63000, if the simple interest is calculated 10% per
annum?

On a certain amount at the rate of 12% per annum for time 3 years the total interest becomes
T18000. What is the principal amount?

In what time the simple interest accrued on a sum of 335000 at the rate of 13% per annum

becomes 3273007
1\. 5 i
- Unit Exercise J{E&

If the cost of 7 toys is¥1575, then what would be the cost of 6 such toys?

Aboy went to a hotel and wants to buy 5 plates of Idly worth 24 each. After going to Hotel he
observed that rates of Idly were increased to ¥30. Now if the boy wants to buy idlies, how many
plates of idlies he can buy with the same amount?

Raju covers a distance of 28 kilometers in 2 hours. Find the Time taken by him to cover a distance
of 56 km with the same speed?

24 men working at 8 hours per day can do a piece of work in 15 days. In how many days 20 men
working 9 hours per day do the same work?

Out of 15000 voters in a constituency, 60% of the voters voted. Find the number of people not
voted in the constituency?

A shopkeeper bought a suitcase for I950 and sold it for ¥1200. Find its profit or loss
percentage?

On selling a mobile for 4500, a shopkeeper losses 10%. For what amount should be sell it
to gain of 15%?
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8. A carpenter allows 15% discount on his goods. Find the marked price of a chair which is
sold by him for I680?

9. What is the simple interest accrued on a sum of 75000 at the rate of 11% for 3 years? Find
the total amount.

A :I Project Work

1. Find total number of students in your class, in each class of your school and also in your school.
Then find percentages of boys and girls in each class and also in your school. Write them ina
tabular form.

Py it
{ @ ] Poinis to Remember A F %_.
oD L

1718P 4

» Compound Ratioof a:b and c: d isac : bd.

» a, bare two quantities if a increases b also increases or a decreases b also decreases then a and
b are said to be in direct proportion.

. . a . .
» aand b are in direct proportion then b =k, where £ is proportional constant.

» a, b aretwo quantities, if ‘@’ increases, ‘b’ decreases or ‘a’ decreases, ‘b’ increases then ‘a’ and
‘b’ are said to be in inverse proportion.

» aandb are in inverse proportion then a x b = k ,where k is proportional constant.

» Sometimes change in one quantitiy depends upon the change in two or more quantities in some
proportion, which is called compound proportion.

1%=1/100=0.01=1:100
Profit = Selling price — Cost price
Loss = Selling price — Cost price

profit

= %100
»  Profit percentage cp

loss
» Loss percentage = ——x100
CP

»  Discount always calculated on marked price
»  Discount =Marked price — selling price

PxTxR
100

7th Class Mathematics Ratio - Proportion

» Simple interest =
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Chapier

2 EXPONENTS
AND POWERS

Learning Outcomes
(Lol Guisonss ) ~

Thelearner isableto
o  understand the concepts of Exponentsand Powers. 2.0 Introduction
o know thelawsof Exponentsand appliesthemwhile 2.1 Exponential form

solving the problems. 22 Laws of Exponents

o writethe exponential form of given numbers and 2.3 Expressinglargenumbersin

ariables. .

vl . ) Expanded formand in

« recognise the common errors in Exponents and Standard f
POWErS, andard form

o expressthelarge numbersin Expanded form and - J
in Standard form.

o solvedaily life problems connected to Exponents
and Powers.

\ J

2.0 Introduction:

Teacher asked sudentstortell thelarge numbersknownto them. They said numberslikethousand,
tenthousand, lakh, tenlakh, croreand so on. Finally, Likhith told* Thousand lakh crores whichisthe
largest number among the studentstold. Thentheteacher
appreciated him. All the students clapped. Likhithwas
extremely happy. o .

The teacher asked him to write the number I Can you read this? \
‘Thousand lakh crores’ on the black board. “\3976300000000000000000000
With gresat difficulty, counting thezerossevera times, =
he wrote as 1000000000000000. Isit correct?

L ook at the picture. “ Can you read thisnumber?
Therewas an absol ute silencein the classroom.

Thistypeof largenumbersaredifficult toread. Isn'tit?

7th Class Mathematics @ Exponents and Powers
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To makelarge numbers easy to read, write and understand in asimple manner, Exponents
help usin doing so. Exponents are used extensively in many fields, including Economics, Biology,
Chemistry, Physics, Computer science etc. Here are some pictures and values, where we use
exponentsin the real life situations.

COMPUTERS

Exponents are used to

; .. describe a computer’s
memory. For example, 1

ﬁ gig(abyte) of RAM means

that you have 1 x 10°
bytes.

Fig. (i) Fig. (ii)
iy COUNTING LARGE NUMBERS

Exponents are used
when counting
things that grow
very qucickly.

For example, the
number of bacteria
. = inasingle sneeze is
between 1 x 10* and
1x10°

EARTHQUAKES
Exponents are used to measure the strenth of
earthquakes.

i) Alevel 1 earthquake is 1 x 10!

ii) Alevel 2 earthquake is 1 x 102

iii) Alevel 3is 1 x 103 etc.

Fig. (iii) Fig. (iv)
In this chapter, we will learn more about the Exponents, the laws of Exponents, Expanded
and Standard form of Exponents.

2.1 Exponential form:
Observe the following:
4+4+4+4+4
545+5+5+5+5
6+6+6+6+6+6+6

We know that the repeated addition can be written in the form of multiplication to make it simple. So,
we can write as 5 X4, 6 x 5 and 7 X 6 respectively for the above values.

Similarly can we express repeated multiplication in a simple way?
Observe, 10 x 10 x 10 x 10 = 10000

10x 10 x 10 x 10 =10 ~
Instead of writing the factor 10 repeated
by 4 times, we can simply write 10% It
can be read as 10 raised to the power
of 4 or 10 to the power of 4.
104 is called the Exponential form of
10,000.
We say 10 is the base and 4 is the
exponent.

Oh! woy,
Lerore can be
Written ag 107, 1¢

is very easy,

o O

a"—" Exponen;

7th Class Mathematics @ Exponents and Powers
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Note : The

exponent is usually written at the top right corner of the base and smaller in size when

compared to the base.
Observe the following table:
Number Expanded form Exponential | Base | Exponent | Read as
form
1,00,000 10x10x10x10x 10 10° 10 5 10 raised to the power of 5
10,00,000 10x10x10x10x10% 10 10° 10 6 10 raised to the power of 6
1,00,00,000 | 10x10x10x10x10x 10 x 10 10 10 7 10 raised to the power of 7

Write the following in exponential form by using 10 as the base number?
; i) 10,00,00,000 ii)  100,00,00,000

2.1.1 Exponent with other bases :

We have seen numbers whose base is 10. However, the base can be any other number also.

Observe the following
26 +~———exponent
i) 64:8X8:82 “—base
82is called the exponential form of 64. .
exponential form
Here 8 is the base and 2 is the exponent.
It can be read as 8 raised to the power of 2 or 8 square. TN

7th Class

+— Icanread in 1
3 agboth ways. 3
64=4x4x4=4 —

10
10raised to the power 2
10

10?

10 squared
10°

10 cubed

43 is called the exponential form of 64.

Here 4 is the base and 3 is the exponent. H0raised to the pover

It can be read as 4 raised to the power of 3 or 4 cube.

64=2x2x2%x2x2x2=2°
2% is called the exponential form of 64.
Here 2 is the base and 6 is the exponent.

It can be read as 2 raised to the power of 6.

6a’and (6a)’ have same

Similarly, we can write 125=5x5Xx5= 53 base or not? Why?

|

53 is called the exponential form of 125.
Here 5 is the base and 3 is the exponent.

[t can be read as 5 raised to the power of 3 or 5 cube.

Mathematics

(550

Exponents and Powers
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General exponential form:

Take any positive integer ‘a’ as base.

a =a! (thisisread as ‘a’ raised to the power of 1)

axa =a’ (thisisread as ‘a’ raised to the power of ‘2’ or ‘asquared”)
axXaxa =a’ (thisisread as “a’ raised to the power of ‘3’ or ‘acubed’)
axaxaxa =a’ (this is read as ‘a’ raised to the power of ‘4’)
axXxaxXaxaxa =a’ (thisisread as ‘a’ raised to the power of “5”)

axaxaxaxaxa =a°

(thisisread as ‘a’ raised to the power of ‘6”) and so on
Thus we can say a x a x a... ‘n’ times = a", Where ‘a’ is the base and ‘n’ is the exponent
This is said to be exponential form.
Example 1 : Which one is greater 82 or 282 Justify.
Solution: 82=8x8=064
=2X2X2X2X2X2x2x2=256
256 > 64

Therefore, 28 > 82

Let's ﬁ_J
E:.'plnre

Observe and complete the following table. First one is done for you.

Number Expanded form Exponential Base Exponent
form
216 6%X6X%6 6> 6 3
144 122
225 15x15 15
343 7 3
15625 25 x25%25

2. Writethefollowing numbersin exponential form. Also state the base, exponent and how to
read.

i) 16 i) 49

iii) 512 iv) 243
3. Computethefollowing and write the greater one.

i) 4or3* i) 5or3®
4. 1s3?equa to 23? Justify your answer.

7th Class Mathematics @ Exponents and Powers
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BT 28 H Kgyg Ddogyg ‘@ L ghedore &o&omro.
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8288 2° st Do 2EB? dgosod.
82 =8 x 8 = 64

=22 xXx2X2X2X2%X2X2X2 =256

256> 64

®oHhde, 2° > 8°

3%

1 800 HEEH KHV0Y Froosod. L& HNHEES0 Sahaldde.

Sogyg DJBes Bedo Srzrol BrHo & Srezroto
216 6 X6 X6 6° 6 3
144 127
225 15 x 15 15
343 7 3
15625 256 X 25 x 25
2. 8ob QDogged sreErod ErH088 TPaHoB. B e, YEP0BE0 SHBA JeP SrHEEE KrdoSod.
i) 16 i) 49 i) 512 iv) 243
3. 808 A KBoD 'a’atgw’@@ oP0H0&.
i) 4° 8o 3 i) 5° Soe 38°
4. 3’30 2°% 35rE55e? & esseenio éé)goéo&?
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2.1.2 Writing a number in exponential form through prime factorisation:

Let us see the following numbers in the exponential form by using prime factorisation

Eg: i) 72 ii) 405
Solution : 217
i) 72 =2x36 I
2|36
=2XxX2x18 _ !
=2X2X2X%X9 i_lS
=2X2x2X3 X3 30
=23 x 32 313
L T2=23%x32 1
i) 405 =3x135 _3405
=3x3x45 31135
=3x3x3x%x15 31 45
=3Xx3x3x3x%x5 _3 15
_ "4 1 -
c 405 =3%%5 1

Express the following number in exponential form using prime factorisation:
i) 432 ii) 1296 iii) 729 iv) 1600

S borcise-21 < [

1. Express the following into exponential form :
1) 14 x 14 x 14 i) 25x25%x25x25x25 1ii) abxabxabxab 1iv)7XpXpXq

2. Express the following into expanded form :

i) 27° ii) 101° iii)  (2b)* iv) 3a®
3. Express the following in exponential form through prime factorisation :

i)y 81 i) 125 iii) 324 iv) 1080
4.  Compute and identify the greater number in the following pairs :

iy 2%or5* i) 7Por3’ iii) 2% or3?

5. Expand 3° x 4% and 4° x 32. Are they equal? Justify?

7th Class Mathematics Exponents and Powers
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=3 x3x45 31135
=3X3%x3x3X%5 1
3| 15
=3%x 5! S
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1. 8o& Dogged (Hee s°8esros o“ac‘gé’éf() SHRPA0D HE EPHoS TreHod.
) 432 ii) 1296 iii) 729 iv) 1600
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1) 14x14x14 1) 25x25%x25%x25x25 iii) abxabxabxab 1iv)7XpXpXxq
2. 808 B DYBes ErHod® HEHBSo’.
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i 81 i) 125 iii) 324 iv) 1080
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6.  Express the following numbers in exponential form with the given base.

i) 1000, base 10 i) 512, base 2 i) 243, base 3
7. Ifa=2,b=3 find the value of
i) a'+b° ii) a® + b? iii) (a+b)°

8.  Wirite the following in Exponential form :

i)  Thespeedof lightin vacuumisabout 30,00,00,000 m/sec.

i)  Thepopulation of Indiaisabout 121,00,00,000 as per 2011 census.
2.2 Laws of exponents :

Let us discuss laws of exponents here.
2.2.1 Multiplication of powers with same base :

i)  Letussee the value of 2 x 22

%22 =2x2x2)x (2%x2)

T T
3 times 2 times

=(2><2><2‘><2><2)

5 times
=25
— 23 +2
We observe that the base of 2° and 22 is 2, the sum of the exponents is 3 +2=35.
i) Letus see the value of 5%x 5°

5¥x5°=(5x5x5x5) X (5X5x5x5x5x5)

1 T
4 times 6 times

=(OXS5X5X5X5X5X5X5%X5x%))
!

10 times

:510
:54+6

Again, we observe that the base of 5*and 5%is 5,
The sum of the exponents is 4 + 6 = 10.

iif) a’?xa* =(axa)x(axaxaxa)
—axaxaxaxaxa
Y

Based on the above observations we can say that.

7th Class Mathematics Exponents and Powers




6. =S & 80 Doggedn S ErHos® Zé?g_éno“aézﬁo&.

) 1000, 25910 i) 512, em002 iy 243, e 3
7. a=2,b=3 ey, Bodazd Jended I,
i) a'+b° ii) a®+ b? iif) (a+b)°

8. 208 A JBee ErHoS TroHod.

) Ir08° 5208 Siko weary 30,00,00,000 . /.

i) 2011 exxrgr 8K Bs80 RESRE axrge weary™ 121,00,00,000.
2.2 @°S°08 @ JireN:

BB 30 Hr@Pos Taired zﬁ@z)mgo.

2.2.1 258 208D 110 PP DESIB0

D 2° x 2° GwE) Dend Sraro

22x22 =(2x2x2)x (2x2)
33 2%
=(I2><2><2><2><g)
536

=75
=93+2
2° $805 2°0 Bw) grd 2 Hrerosto Fwdo 3 + 2 = 5 © Ko KHIoTLW.
i) 5% 5% GwE) Dend Sraro
5% 50 =(5X5X5XHX(X5X5%x5%x5x%5)
4@0'@ 63»!;;,

=(3X5XS5XS5X5X5X5X5X5X))
10 3%

— 510

= 54 +6
Hoer %0, 5 500 5° BwE) &b 5
Prerosee o 4+6=10 @ Hdo KeHJowesdn

iii) a’xa*=(axa)x(axaxaxa)

=axXaxXaXaXxXaXa

a6

a2t

D $880de Hod Hido
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amxa"=[aXxaXa.. mtimes] X [aXaXa...ntimes]

=[axaXa..m+ntimes]=am""

CFor any non-zero integer ‘a’ and integers ‘m’ and ‘n’, a™ x a" = a™ " " )

Example 2 : Simplify the following using the formula a™ x a"=a™"™,
() (5 x(-5)* (i) 3*x32x3*

Solution :

(1) (_5)7 % (_5)4 — (_5)7+4 ( aM x g = m+n)

= (5"
S (D)) () = (5!
(i) 3°x32x3%=332 (- amxa'=am"n
=39

s 3 x32x3t=3°
=2
I':‘.J.'plnre
Write the appropriate number in place of [_]in the following.
Let °b’ be any non-zero integer
i) b*xb’=b0 i) b x b = bl
2. Simplify the following using the formula a™ x a" =a™ "
i) 57xs* i) P’ xp? iii) (49 (—4)* x (4)?
2.2.2 Power of Exponential form:
i)  Consider (2°)
(2% — 93y 3
=233 (-r a™xa" = a™m*m)
=06
— 93x2
o (232 = 2372
i)  Consider (3°)*
(3°)*=3"%x3"x3"%x3°

— 35+5+5+5 ( am % an — m+n)
— 320
— 35 X 4

7th Class Mathematics Exponents and Powers



a"xa'=[axaxa. ma&R|X[axaxXa.. nI]

=[axaxa.m+nFrH]=a""" ©d IHBB0.

[fb@_m 2.8 EPJgBY Fegogs ‘a’ Sk ‘M, ‘Nen FegKopgen ©onsd aM xat=am " ]

&R0 2: 808 B a X a" = a™" Sr(EeR) SHEPACD Kr§ Edosod.

(ORGP CX (i) 3> x32x3*
BD
D) (5 x(=5)* =(5)""* (+ axa" = 2™+ 1)
= (_5)11
5 (5 x (5 = (5!
(i) 3 x 3% x34=332 (v a®x at = am )
= 39

3?2 x34=3°

%J

Bod 8S° god K& [] &° 3AS Soggd Teahod.
D B a8 éﬁf)?géé mgaospém &4,
) b>xb=0bD i) b x b =p™
2. 808 & a™ x a"=a" " " SeEed) SHBPHOD ‘éy‘é&éaoéo&.
i)y 5"xs5* i1) P’ x p? iii)  (—4)'x (—4)> x (—4)?
2.2.2 RS0 NS, &S BP0
) (2)&bsomro.
(23)2 — 23 % 23
— 23+3 ( am x gt = m+n)
=96
— 23 X2
. (23)2 — 23 X2
i)y (3°)*&%Eomro.
(3°)*=3"x3"%x3"x3°
— 35+5+5+5 ( . am % an — m+n)
— 320

— 35 x4
(35)4: 35 x4
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(35)4 — 35 x4
i)  Consider (am)’

(@)’ =a"xa"xa™xa"x a"

— am+m+m+m+m ( am X an — m+n)

— aSm

_ a'm><5

(am)5 = gmxs

Based on the above observations, we can say that

@m" =[a"xa"..... n times]

— ,mtm+..n times
=a

= gmn

[ For any non-zero integer ‘a’ and integers ‘m’ and ‘n’, (a™)" =a™". J

Example 3: Simplify the following using the formula (a™)" = a™

(8 i) (1) i) (7%’
Solution :
Do @Y =8> [ (@' =a™]
=gl2
- (8% =82
i) (1) =(-11)>?
= (1"

w DT = (e
i) (750)2 = 7502

— 7100

(750)2 — 7100

[ o 58

Write the following in exponential form using the formula (a™)" =a™".

Do) i) @) i) Q07 iv) [10)P

7th Class Mathematics Exponents and Powers




i)y (am)’&osomro.
(@)’ =amxa"xa™xa"x a™

— am+m+m+m+m ( m n — ,mtn )

— aSm

— am><5

(am)5 = gmxs
2 $880de KHod), Ko
@" =[a"xa"..... n L]

= g™ Q) BYDE.

[ ‘@ AJI® a8 %Jvéséé 8 Kogg O N, ‘Men J°Y Hoage ®ond (@ = a.mfj

&TRP603: 80 A (A" = d™ KrEed) BEPA0D Krd JEBoBOR.

D@ i) (1T i) (7
BD
Do (&) =8 [+ @' =a™]
= g2
- (8 =8P
i) [T = 1)
= (-11)"

w [P = (1
i) (750)2 = 75022
— 7100

(750)2 = 7100

3%

800 B (aM)" = a™ Ir@@°R) GHDBPACD Hrd ErHoSt TPeHod.
1) (62)4 i) ()1 i) (2007 iv) [(-10)°]
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2.2.3 Multiplying Powers having same exponents:

i

Consider 2° x 33
Here 2% and 3° have the same exponent 3 but different bases
22x33=2x2x2)x(3x3x3)
=2 x3)x(2x3)x(2x%x3)
=2 x3)
23 x3B¥=2x3) a" x b" = (ab)"
Consider 4* x 3*
4% 3= (4 x4x4x4)x(3x3x3x3)
=4 x3)Xx(4x3)x(4x3)x(4x3)
= (4 x 3)*
LA x 3= (4 x 3)

Consider a°> x b’

a>xb>=(axaxaxaxa)x(bxbxbxbxb)
=(axb)x(axb)x(axb)x(axb)x(axb)
= (axb)’
Ladxb =(axb)
Based on the above observations, we can say that

a™ xb™=[axaXa.. mtimes] X [bXb Xb... m times]
=[(axb)x(axDb)..... mtimes]
=(axb)"

For any two non-zero integer ‘a’ and ‘b’ and any positive integer ‘m’,
a™ x b™ =(a x b)™.

Example4:  Simplify the following using the exponential law a™ x b™ = (ab)™:

Solution :

i) 52 % 32 i) p’xq’ iii) (7x8)*
i) 52x32=(5x3)> [+ a™xb™=(ab)"]

i) p’xqg’=(pxq)’

i)y (7x8)*=7*x8" [-- (ab)™=a™xb"]

Simplify the following by using the law a™ x b™ = (ab)™
i) 7°%x3% i) (B3x5* iii) a*xb* iv) 3*xa’

7th Class Mathematics Exponents and Powers



2.2.3 2,8 PRB0E0 50 PRSOD HHOTIBEO.
) 23 x3}&vEomo.
B8)% 2° H0aw 3% &8 rEroso 3 BOA HImaw. 52 S Hednen S SHre HIHaw.
2x33=2x2x2)x(3x3x3)
=2x3)x2x3)x(2x3)
=2 x3)
23 %33 =2 x3)} a™ x b™ = (ab)"
i) 4*x3*&vomo.

44 x 3= (4 x4x4x4)x(3x3x%x3x3)
=@ X3)Xx@Xx3)x@x3)x@4x3)
=@ x3)*

LAY X3t =@ x3)!

i) a’ x b> & owro.

adxb’=(axaxaxaxa)x(bxbxbxbxb)
=(axb)x(axb)x(axb)Xx(axb)x(axDb)
=(axb)’
s aSxb’=(ax b’
E) $5880de L0, Hdo
a"xb"=[laxaxa. m&PrH]|X[bxbxb..mrH]
=[(axb)x(axDb)....mIL]
=(axb™ Q) BH)HD).

‘a, ben dJT° Botd %31’35666 Jegozgen 585 M STatvliaty g Doz
wond a' x b= (ax bm

&R0 4: 808 B A" X b = ()™ Taird) $9EPA0D B j580Sod.
i) 52 x 32 i)y p’xq’ iii) (7 x 8)*

DD : i) 52x32=(5x3)> [-» a"xb™=(ab)"]
i) p’xq’=(pPxq)’
iy (7x8)*=7*x8" [-+ (ab)™=a™ x b"]

808 & a™ X b™ = (ab)™ Tegeied) GHEPAOD moé&éaoiso&.
i) 7°%x3% i) (B3x5* i) a*xb* iv) 3*xa’
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2.2.4 Division of Powers:
Let usdiscussthe division of powers here.
(a) Dividing the power shaving same base:

25
) Letuscaculatethevalueof 5

2> 2X2x2x2x2
22 2x2
:23

=252 (.. 23 can be written as 2°?)

2_5 — 25—2
22

53
ii) Letuscalculate the value of 3

5° _ 5xBx5
5  Bx5
=5l
= 532 [+ 5 can be written as 5%

. 53 _53—2

g
iii) Let us alculate the value of 7

3 BxBx3Bx3

3 T 3x3x3xBxBx3

1
3x3x3

S 37 37—4

7th Class Mathematics
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224 PR30 PH00
S0 BE)E HrEtrare grrstoed) $8johomro.
(A 2,8 25230 i FHPSTIR P00
25
> GooE) Dendsdo Hdo BErro

2> PX2X2x2X2
22 2x 2
= 23
=252 (. 2% 252 (@rohs).

2_2 — 25—2
2
53
i) = FnE) Dendsn oso B)rro
5° _ 5xBx5
5  Bx5
=5l
=52  [-5'& 57 (aeahsy)]
. 5_3: 53—2
=
i) 7 FnE) Dendsn Hoso B)rro
3 BxBx3x3
3~ 3x3x3x3x3x3
3 1
~ 3x3x3
_1
-3
1
= 374
¥ 1
. .? = 37_4
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2
a
iv) Letuscalculatethevaueof =

a®
a5

_ axa
axaxaxaxa

Based on all the above observations,

a m-n ; a
we can say that a—=a ifm>n and =

n an

ifm<n

n-m

For any non-zero integer ‘a’ and integers ‘m’ and
a" ,
and — = ifm<n.
a a

n—-m

a .
‘n, a—=awn if m>n

n

Example5:  Simply the following and write in the form of

11
) 2 N (-9)
bz O
. 710 . 62
111) % IV) E
. 29 — .. a" _ AMm-n
Solution : i) ¥=293(.?—a )
— 96

7th Class Mathematics @

) (—9)11 (oY o\
Doy =(-9)" =(-9).

2 1 1
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2

a
—5 GwE) Dend o B8rro
a Q

__ axa
axaxaxaxa

2 $880de Ho8 Hiso

m

m

a

a m-n
M > N e@ond ’~ =a"" %0605 M<Neoons ¥ = N o BDHyeo.
27 e
AR 2.8 éﬁéegééé Kygéoa)eg ‘a’ b ‘m’, ‘n’ en Kygéogp?ge)o , M> Neond E =a
a" 1
LB M< N eond ¥= D
am . am
&TER0n 5: (Bod B $rf 8tod —=a"" For —r = — Er%08° Tra%Hod.
a a a
11 T,
2° (-9) 4
) = ii) 7 ""“ﬁt}
2 (-9) |
am
10 . m = n ®ond §=?
iif) -5 iv) I~
11
2° a” men (—9) 11-7 4
. __29—3 -._n:a . — _9 — _9
N e IR = S )
= 26
Y G S - SN S 66 1 1
1]1') %—w S AN an—m . lV) E_F_E
1
g
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b) Zero exponent:

3
Consider ?

5 _BxBxB _
5  BxBxB

Also consider

a’ axaxax
—4=w=1 ............... (i)
a AXAX AX A

Now we know that

From equations (i) and (ii) we can say that a°=

Based on all the above observations, we can
say that

For any non zero integer ‘a’, a’=1

Let's ﬁ_J
E:.'plnre

Simply and write in the form of a™"

@ ) (_7)13
10 i) (_7)10

i)

S

Observe the following patterns

a’=7?

Pattern — 1 Pattern — 2
2°=132 35=243
2¢=16 34=281
23=8 33=27
22=4 32=9
21=2 31=3
20=2 30=2

(Hint : halfof 2) (Hint : one third of 3)
You can get2°=1and 3°=1

/

2. Fill the apropriate number in the box []

T . (-5)
LN
i) 7 i) (_5)3

77
7th Class Mathematics @

= (-5~

12° 3
i) v iv) 7
8
Ex : % =55,
a1 o 20% 1
e = ) 205 ~ 20

Exponents and Powers



b) &g Srarolo -

53
? & oo

5 BxBx5
2 e Q)
5 BxbBxb

5° R P
= (ii) ( a J

®% Dore
) i
a_4 = BXRX PR @) f a’ Db NoE? )
a’ axaxaxa
808 ©NBE KDoSod.
Gorky o5 a* 44 0 (i) &8 008 - 1 @008 - 2
=9) —F = =A i, 1) ©®
=y a’ 25=132 35 =243
Senid 2¢=16 34=81
(i) S0805 (ii) HEBBee H0d Ko =1 @ 2*=8 3'=27
BHyeo. 2 =4 32=9
D $6dose 08 Hiko 21=2 3'=3
- " 20=29 30=79
‘@, B el ERRES PSS =1
1) @E &S SFESE0 FrgRomg eowe d (6055 : 268 B0) (555 : 368 3% Ho)
©9) 55’30)2663&263. % 2°=1%580503"=1 9 éoa‘énéam&d).
L J

3%

1
1. 80d @ ¥rf 5600 a™" o = BErH06° TPaDhod.

T RGN 1 |
I) E II) (_7)10 III) E IV) ?
58
2. 38 K83 3B éospegés QoHo&. Ex : ? = .
N N G N - U | o208 1
i) 7 - ﬂ i) (_5)3 =(-5) ii) PO a|:| iv) 2015_20[|-
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3. Simplify the following:

6° t'° 12’
1) @ ii) tﬁ 1il) I v) &
¢) Dividing the powers having same exponents:

i)  Observe the following simplification

20 2x2x2x2_2. 2 2 2 (2Y
3 3x3x3x3 373 3 3 (4

76_7><7><7><7><7><7 7 7 7 7 7 7

7

5° 5x5x5x5x5x5 5 5 5 5 5 5 (5)6

3
a> axaxa a a a [a)

b bxbxb b b b |b

Based on the above observations, we can say that

m

a axaxa......mtimes

b™  bxbxb......mtimes

a” (a)
For any non-zero integers ‘a’ and ‘b’ and any positive integer ‘n’, o =(—) :

a" (a
Example 6 : Simplify the following by using formula — o = (—]

b
5° o (8Y)
)z A
5 (5Y a" (aY
Solution: i) §=(§) b_m:(B] ]
(8} & (aY) _a”
i) (g) —E 1p _bm .

7th Class Mathematics @ Exponents and Powers




3. 80B =& {r§ 88oBod,

6° R L1
& i1) o i) —=

i)
¢) 23 HRE050 He FRr@en 2PB0HBBEOo
) 808 {rf Eemets K5HI0S08.

4

2 2x2x2x2 2 2 2 2 (2Y
= =X —X—=X—=
3* 3x3x3x3 3 33 3

—== = SX=X=X=X=X==
7 TXIXIXIXTIXT 7 7 7 7 7 7

5° 5x5x5x5x5x5 5 5 5 5 5 5 (

b bxbxb b b b |b
) H5880de 0 KHdo & Bore @ TN N)0.

3
a’ axaxa _a a_a (a)

m

a' _axaxa..maQ
b™  bxbxb.....m %

AN
‘a’, ‘b’ e AJI® Do %Pf)egéé ?’.ygéoa)egen BBk ‘m’, B S ?’.gyg Ddogg ©OoNS b_m Z(—J

5

7

;

a” (ayY
&W306 6 ¢ (808 & (—) ([@°Q) &HAPNON Knvéééaoéo&.

[

53 8Y
I ii) (3]
5 (5 [.a"_(a)
@362\’): i) 5_ 5 * bm b

. (8)._ ¢ (aY _a"
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1. Complete the following boxes[]

o (3.3 o (VL=

D 5] 75 D 1% )7

5 (2]-0 o (2]-2
3) [ a) o

2.2.5 Terms having negative base:
Example 7: Evaluate (1)%, (1), (1)", (-1)% (1), (1%, (1)’
Solutions: (1)*=1x1x1x1=1
(IY=1x1x1x1x1=1
(IY=1xIxIxIxIxIx1=1
D)’=CDx D=1
D)’ =ED x (D) > (-1)=-1
D' =EDxEDxED) x D=1
D’ =EDxED)xEDxED x (D)= -1
From the above illustrations,
i) 1raised to any poweris 1

i) (—1)raised to even poweris (+1)and (—1) raised to odd power is (-1)

{ Thus (-1)"=11if ‘m’iseven

(-1 =—1if ‘m’ is odd

-8
Example 8 : Express 57 in exponential form .

Solutions: 8 =(=2) x (2) x (-2) = (=2)}
27=3x3x3=3)

1. Express the following in exponential form.
) 15 W 243 ' Tooo V) 625

Note: The Lawsof exponentslikeintegers can equally apply for rational numbersal so.

7th Class Mathematics @ Exponents and Powers



k. 1. &od g8 Ko [] % HrBoS0d.

. (3Y_ 3" A&
Vo 5) " " 6) e

. (5Y
1il) (5

Il
=
=2
oo
I
]

2.2.5 20085 ©STETEen 19 DT

&6 7: (1), (1)°, (1), (-1, (-1)%, (-1), (-1)° dendeoid 880od.

B :

(Df=1x1x1x1=1

(Iy=1x1x1x1x1=1
(IY=1x1Ix1x1x1x1x1=1
C1P= (1) (-D)=1

(1P = (1) x (1) x (1) =1

D =ED < EDxED x D=1

(1P = (1) x (1) x (1) x (1) x (1) = -1

D BTG Hod 50 808 DRATTeD HEODOWH).

i 1 SwE), & PrB08S D Jewdd 1.
1) (1) B 88 Hrso 1 HOIM (-1) Gwd), B2 $rs0 —1eordrd.

{ sa8 (—1)"=1 ‘m’ 3808y @onsd

1m=-1 ‘m’ é?oéoapé [TV

-8

&0 8: >7 £ P& SeHos® Si{tleinlela

BD :

8=(-2) % (-2) * (-2)= (-2
27=3x3x3=(3)

1. 808 & $rd ErHos SIS letnlelaN

i)

125 ) 243 ) Tooo v)

B8 : Hreaeod JegaSeen ?’.g)vgéoa)ege) 358 @ééz%o‘smospée;éa e HOIeow.

75 S60B HBSBaw DRS0S52eN HOAIN FHeeseen
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4(3)° = (4 x3)*
=122
=144

Deekshithaand Harsha computed 4(3)2 in different ways.
Deekshithadidit likethis

Harshadiditlikethis
4(3)? =4x(3x3)

=4x9
=36

Who has done the problem incorrectly? Discuss the reason for the mistake with your friends.
Example9: Abhilash computed &. & as & . Has he doneit correctly? Justify your answer.

Solutions:

Abhilash hasdoneit incorrectly.

Because & &=a*? =a [ a.a = a™"

Therefore, a®. a2 :8a5 iS correct answer.

. a . .
Example 10: Riyaz computed 7z asa*. Hashe doneit correctly? Justify your answer.

Solution:  Riyaz hasdoneitincorrectly.
aB 82 — -6 . a" m-n
Because¥ =a“=a [-F—a ]
a8
.. — =a° iscorrect answer.
a
Finding the pair

reason.

Divide the classroom into two groups. Each group has a set of cards. Each
student of group 1 has to pair with one suitable student of group 2 by stating in the

Group 1 Group 2
36 % 33 10°
2030 X 2014 2015 X 3015
6
1052
10° o
(6 x7)} 128
(20 x 30)" 454
(124 20%
(7045 63 x 73

Note: This activity can be extended till all the children in the class are familiarised with the laws of

exponents.

7th Class Mathematics
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1. &88 H0Bcw 58, 4(3)° & I3 Dgrenre B88)0d.

088 mer Fob 50, mere B
4(3)? = (4 x 3)? 4(3)? =4 x (3% 3)
= 122 =4x9
= 144 = 36

NDAB 626365263 e SH? & '(30&35::@3@@‘5 8Q) B0erd o8t 56{)060&.
oderl & & S & e B8ome. 08l B8 BODITT? o esaend ézﬁ;goiﬁo&.

@ders BV KOS, JoESe
am.a = am™n

6006 9 :
BD
a ad=a7?=a |
293, @ . a2 = 8 w30 JBGI.

a8
&wE56:10 : B35PeE 2z 0 ' BT, ©dh BHIB FOGIET? b waranin BGoSod.

DBD : DAL BHLH DO,

8
a a
Qo — =ar=a [ b
a

a8
s = & 50 HBDBB.
a
a8l SHRPEE0
SBK8 KB Both (TP DPFBoBod. (H8 (%) T oo S SO
aIow. (PH-16% (H8 DTS (520 -2650 $AS g)cs:gggs 228 &8 KBS 52880
BaTO.

%1 %2
30 x 33 10°
2()30 X 2()14 20]5 X 30]5
6
1052
10° o
6 x7) 128
(20 x 30)" 454
(12%° 204
(704)]5 63 X 73

K208 S8KBS DT5E00L08 PEe08 AP HY BT AN S &5 E°SPAOBEEY).
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8.
9.
10.

-gﬁ Exercise - 2.2 3}& B

Simplify the following by using Laws of Exponents.

) 33 i)  9?x9°x9®
i) (28)° iv) (&)
2Y (2Y [(2Y
o (HEHET e
vii) % viii) (6%x 6?) + 6°
. 5
iX) P X) () x (P ()

Simplify and express each of the following in Exponential form.

5

i) [%)xa‘* i) 20430 — 40

i) (2°x 2)2 iv) [(52)°x57+5

R EAVEAVES
Simplify N X N X 3 |

Find the value of thefollowing.

) i)

i) (1)=& iv) (10000)°

If 75x 7% =72 thenfind thevaueof ‘X.

If 10v=10000 then 5y = ?

If 5=100 then find the following values.

iy 52 ii) 52,

By what number should 3* be multiplied so that the product is 243?

Arushi computed (5%)* as 5%. Has she done it correctly or not? Justify your answer.

Is3° x 4% equal to 12%?2If not why? Justify your answer.

7th Class Mathematics Exponents and Powers



si(emenmo-z2 ) JEe——

1. 78708 TEPoDHERACD 8ob @ K 580308,

w

10.

) 3x3F i) 9°x9°x9®
i) (28)° iv) (&)
2Y (2Y (2Y o
0 BHEHET o
L)
vii) m viii) (6*x 6?) + 6°
. 5
X) 5 X) (B x ()P ()

806 B {rf 00D P ErHos® BEBEBA.
a5

i (_3J><a8 i) 20+30—4°
a

i) (22 2)2 iv) [(52)°x 5 +5

NG NG X°
N X & X & % $r§ y880B0s.

800 T8 Dend Bo&%od.

) (D)™ i) (1=

i) (=1 iv) (10000)°

7% 7%= 7 0o ‘X Deod 58508,

10"=10000 eson& 5y = ?

5=100 won@ 808 B Devden EEH0&.

i) 52 i) 52 densd 8808,

39 603%3 oS e;agéaa 243 ©95&os?

wHd (59K 5% 880008, e BVIH SOTDIBT? Qb waren $HBosod.

3° X 4° 95056 127 $50557? QS Dot s2%? S aarend $Hgosod.
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s :I Project Work

Collect theannual income of 5familiesinyour location by observing their ration card and
rounded into the nearest thousand / Lakh and expressin the exponential form. Onedonefor you.

Name of the Annual Rounded Exponential
S.No. Head of Income into nearest form
the family ) thousand / lakhs (%)
1 J. Narasimhulu 75,400 75,000 75 x 10°

2.3 Expressing large numbers in expanded form and standard form :

We can also use exponents in writing the large numbers in expanded form.
) 47563 = (4 x 10,000) + (7 x 1000) + (5 x 100) + (6 x 10) + (3 x1)
=@ x10Y+(7x10)+ (B x10H)+(6x10H)+ (3 x 1)

i)  The population of Andhra Pradesh according to 2011 census is about 8,50,00,000.
Expanded form of the population of Andhra Pradesh = 8,50,00,000 =85 x 10°

The large numbers can be expressed conveniently in standard by using exponents.

Observe the following .

) 59=59%x10=5.9%x10! (decimal is shifted one place to the left)
590=5.9x100=5.9 x 10 (decimal is shifted two places to the left)
5900=5.9x1000=5.9x10? (decimal is shifted three places to the left)
59000=5.9x10000=5.9x10*  (decimal is shifted four places to the left)

Based on all the above observations, we can say that as below
In standard form, a number is expressed as product of integer exponent of

10 and a decimal number from 1 to 9.
Example 11 : Write the following into standard form .
) 7465
i)  Theheight of Mount Everestis8348m
i) Thedistancefromthe Sun to Earth is149,600,000,000 m
Solution :
) 7465 =17.465x 1000 (decimal is shifted three places to the left)
=7.465 x 10°
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o (FodLne® 5 Hinowre TYE emrch HHT0H 70 TR S8 HB8D0D K18 Saxg /
Oed J5000 Hrd ErHos® SBHETHEW. 2,88 & 8%0 BaHa&3.

Sewon chalrld | OF erdhiw cSiétS Boaay LFOSH

S 5% (rrchos®) | 558008 (Srarabest) CROESEE
1 2. 5530500 75.400 75.000 75 % 10°

2.3 W38, DY HoaOH DDV BIRHO DDA PDRBE BRHOS® 5:5 DO ie:
'33&05 }603,)5@263 DJBes ErHo? oreHhEost Srme Hreroseedd eé@;oﬁoézézﬁaa.
i) 47563 = (4x10,000)+ (7 x 1000) + (5 x 100) + (6 x 10) + (3 x1)
=@x10H+(7x10°)+(5x10)+(6x 10+ (3 x 1)
i) 2011largr 88 (H5°60 woE (HAS Tog esdrer Kot 8,50,00,000
@Ol (HBE T° e Gwd) ABes o = 8,50,00,000 = 85 x 10°
WeTPoTPO GIGTRAONE0 TRT ‘zbeg Qogged (PEPBE S %"éé?géoéééwm 858 DESHEY.

8od B $88D050a.

i) 50=59%x10=59x 10 (BzPodo a8 ﬁgéo DS DB G )etEod).
590=59x100=5.9x 10? (B3o¥o BotH ﬁgmw DS DB SrG)tEod).
5900 =59x1000=59x10° (Bzrobo Kot S;me» QB JIHE SrB)trEod).

59000 =5.9x10000=59x10* (Szr0d0 TeeniH b‘;mw AL JHB S )paEod).
2 o) H83ode Lo HiSo B8 Bod Aore Tdyieo.

a8 Soggd 1 2ol 9 IS e Szrod P{Ho Hdakn 10 Do) 3’3}"0;05 PP 080
I (08060 (@PEreds Srhos® &8 S8t wotro.

&0e6511 :808 B (FPSPBE SrHod® T°eHod.

i) 7465
i) QITF Bpdo D& 8848 o
i) Koot S0Bcsy 4 Ky Erso 149,600,000,000

PO : ) 7465 =7.465x1000 (Szrodo Lo 5;3%» QB FHH TrByethHod)
=7.465x 10°
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5.

6.

i)  The height of Mount Everest
=8848 m
=8.848 x 1000 m (decimal is shifted three places to the left)
=8.848 x 10°m
i)  The distance from the Sun to Earth =149,600,000,000 m
=1.496 x 100000000000 m
=1.496 x 10"'m

S rercise-23 >~ RS

Write the following numbers into the expanded form .

1) 23468 i) 120718  iii) 806190 iv) 3006194

Write the following numbers into standard form :

)  5,00,000 ii) 48,30,000 iii) 3,94,00,00,00,000 iv) 30000000
v) 180000

Express the number appearing in the following statements in standard form.

i)  The Universe is estimated to be about 12,000,000,000 years old.

i)  Earth circumference is about 402000000 km.

aﬂi.m Brorciso 326 N
Answer thefollowing.

i)  Theexponentia form14°shouldreadas...................

i)  Whenbaseis12and exponentis17,it'sexponential formis..............
i)  Thevaueof (14x21)°iS........cccoevevinnnnen.

Expressthefollowing numbersasaproduct of powersof primefactors:

i) 648 i) 1600 iii) 3600

Simplify thefollowing using lawsof exponents.

) atxa®  ii)18B=18“ ji)(x")° iv) (B¥x6)<6 V) (%\
)

| dentify the greater number in each of thefollowing and justify your answer.

i) 2%or 10? if) 5%or 4°
aY (4 (4)

If —\ X —\ = —\ thenfind thevalueof ‘k’.
5, S, 5,

If 5% + 52=125thenfind thevaueof ‘p’.

7th Class Mathematics Exponents and Powers



fi)y DHVY BpBo & = 8848 o

= 8.848 x 1000 &v (Beodo Swrth Freo A FHS ErGathhod)
= 8.848 x 10°%»
i) Xoethges B0 4P Bogsy Erso =149,600,000,000 &

= 1.496 x 100000000000 &
=1.496 x 10" &

T ﬁ_

808 dogged DHBes ErH0St ooaHod.

i) 23468 i) 120718  iii) 806190 iv) 3006194

808 Sogge (SeBE  ErHoS® TPeHod.

i) 5,00,000ii) 48,30,000 iii) 3,94,00,00,00,000 iv) 30000000
v) 180000

806 a"s"?ge)@s Ko Sogge (PLSTBE ErHos® 58 D8Bod

) Do @) $cHdy) 12,000,000,000 SoBE)orent @oSTe S8,
1) g HHey Sed KErd 402000000 &85

ﬂmﬂﬁmﬂu e T
808 &8 J8eerdo adod.
D P8 SrHo 14° & BT DFoK0 ceeeieeeee.
i) & 12 S8 Hre@eodo 17 @ond ol HP&°0E SN0 v.uvveeenen....

i) (14 X 21)° QDD oeeeeeeeeeeeaeannn.,

808 Dogged (HEeS sederosee @a(gzéwm zéeggo“)ézﬁo&.

) 648 i) 1600 i) 3600

808 B FrErol FAPeH GHEPAD Krf Eosod.
2 p

) a*xal i) 18B+ 18“ 1) (xm° iv) (6°x6%)+6% V) (—)

808 8t 'zbtg Dogg H%oD & esaendd ézﬁ;goiﬁo&.

) 2Yor10? if) 5%or 4°
4Y (4Y (4Y)
—) X —) = —) ©ond ‘K Jendo ééo%‘séo&.
S, (5, 9,

5%t + 52= 125 eowd ‘P’ Dendid 8508084,
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7. Pr X—b a X X—C b X X—a C =1

: ovethat[xc) [Xa) (Xb)

8. Expressthefollowing numbersintheexpandedform.
i) 20068 i) 120718

9. Expressthenumber appearinginthefollowing statementsin standard form::
i)  TheMoonis384467000 metresaway from the Earth approximately.
i)  Massof the Sunis1,989,000,000,000,000,000,000,000,000,000 kg

10. Lasyasolved some problems of exponents and powersin the following way. Do you agree
withthesolution?If not why? Justify your answe.

. N L Ax° . 3 1
) XExxe=xt i) (6%)0=6 iii) ﬁ=2x3 iv) F73
11. Is—2%isequd to4?Justify your answer.
12. Beulah computed 25x 21°= 2%, Hasshe doneit correct? Givethe reason.

39
13. Rafi computed F as 3%. Hashedonecorrect? Justify your answer.

14. Is(&®)’equal toa? Givethereason.

{ © ] Doints to Remember

Y8A3IHO

1. axaxa..‘n times=a"
2. Lawsof exponents:

For any non-zerointegers‘a and ‘b’ and integers‘m’ and ‘n’
i) a"xa'=am"

i) (a)r=am iv) a"x bm=(ab)"
i) a™ =a™ifm>n, m
v) a"=b" =(§\
1 °)

=g bm<n vi) a’=1(wherea « 0)

VII) (_1 even number — 1
(_1) odd number — _1

=1 if m=n

3. Instandard form anumber isexpressed asthe product of largest integer exponent of 10 and
any decimal number from 1to 9.

7th Class Mathematics Exponents and Powers
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7. v XF XF =1 o9 SeHod.

8. 806 Dogged HJYBes ErHost Eﬁé_égo“aézﬁo&.
) 20068 i) 120718
9. 806 3°5°§063’S Ko Sogged (eSeBE ErHos® EHB L8,
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Reasoning

=

Odd one out in numbers

In each of the following questions, there are 4 numbers. Three of them are similar in
acertain way but one is not like the other three. One has to identify the similarity and then
strike the odd one out as answer option. The number can be odd/ even / consecutive,

prime numbers, multiple of some number, single, square or cubes of different numbers,

plus/minus of some other number or combinations of any mathematical calculation.

1)
2)
3)
4
S)
6)
7)
8)
9
10)

a) 12
a) 13
a) 21
a) 112
a) 42
a) 11
a) 10
a) 49
a) 28
a) 51

Questions
b) 25 c) 37
b) 63 c) 83
b) 49 c) 56
b) 256 c¢) 118
b) 21 c) 84
b) 13 c) 15
b) 11 c) 15
b) 63 c) 77
b) 65 c) 129
b) 144 c¢) 64

Practice Questions :

Find the odd one from the given

1.

el

(9]

S

10.

a)

3
6450
24
616
18
3730
2587
63
23
18

b)
b)
b)
b)
b)
b)
b)
b)
b)
b)

7th Class Mathematics

1776
48
252
12
6820
7628
29
37

d)
d)
d)
d)
d)
d)
d)
d)
d)
d)

49
43
36
214
35
17
16
81
215
121

2392
42
311
30
5568
8726
27
21
21

Answers
Ans: C
Ans:B
Ans:D
Ans:B
Ans:D
Ans:
Ans:
Ans:
Ans:

> > O W 0

Ans:

d)
d)
d)
d)
d)
d)
d)
d)
d)
d)

Hint

Prime number

Not a prime number
Notdivisible by 7
Square number
Divisible by 3

Prime number
Prime number

Not divisible by 7
Even number

Not square number

3815
12
707
20
4604
2867
25
31

Exponents and Powers
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1)
2)
3)
4)
S)
6)
7)
8)
9)

a) 12
a) 13
a) 21
a) 112
a) 42
a) 11
a) 10
a) 49
a) 28

10) a) 51

Wopore Hien :

8ot adwad TBS* HFDS Koy HBoSO&.

1. a)
a)

2
3
4
5
6. a)
7
8
9

10. a)

3 b
6450

24 b)
616 b)
18 b)
3730

2587

63 b)
23 b)
18 b)

BHe

b) 25
b) 63
b) 49
b) 256
b) 21
b) 13
b) 11
b) 63
b) 65
b) 144

9 ¢
b) 1776
48 ¢)
252¢)
12 ¢)
b) 6820
b) 7628
29 ¢)
37 ¢)
9 ¢

75 60683 KBS

c) 37
c) 83
c) 56
c) 118
c) 84
c) 15
c) 15
c) 77
c) 129
c) 64

5 d)
) 2392
42 d)
311 d)
30 d)
) 5568
) 8726
27 d)
21 d)
21 d)

VArrarey Koodlden

d) 49 Ans:C (e Soag
d) 43 Ans:B (e Dogy 52
d) 36 Ans:D 785 gPRoHEE.

d) 214 Ans:B Eétg oz
d) 35 Ans:
d) 17 Ans:
d) 16 Ans:
d) 81 Ans:
d) 215 Ans:
d) 121 Ans:

3&° gPR0HKD.
(e Sogyg
(e Sogy
785 ePR0HDEL.

A

béospé

> > U W 0 U

Eécg éospg 1STa)

d) 3815
12

707

20

d) 4604
d)y 2867
25

31
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Chapiter

3

p—

Thelearner isableto

n}

n}

n}

\

ALGEBRAIC g,
EXPRESSIONS q-fv:/

N
J

understand the concept of algebraic expressions.

identify thecoefficient of termsand classify like and

unliketerms.
represent algebraic expressonsin standard form.
add and subtract algebraic expressions.

find out the value of algebraic expressions at given

values.

lvered lifeproblemsby convertingtheminto algebraic

expressons.

\

/ . L
Jx +3

ac

i g 3

-;fm — 7N
Xy
- fa’h

3. 0 Introduction
3. 1 Algebraic Expressons

3. 2 Typesof dgebrac
expressions

3. 3 Additionof algebraic
expressions

3. 4 Subtraction of dgebraic

expressions

J

3.0 Intr oduction:

7th

We have learnt that, a variable can take various values and its value
cannot befixed. a, b, X, y, zetc., areused to denote variables. More over, a

congtant hasafixed value.

3.5 Vaueof dgebraic
\_ Expresson.

KIXKT

C8

For example 6, 8, —10 etc., are some constants.\We came across simple expressions like
2x—3, a+ 3and aso how theseexpressonsare useful in formulating and solving problems.

Somered lifegtuationslike offersat shopping mall, solving puzzlesetc., can beexpressed in

theformof Algebraic expressons.

Buy Twvwd armd
Bet one free

+ + + +

o * s =21
(D) + £ =19
3 + . =15
&xO =7

In this chapter, we are going to learn how thesered life situations can be converted into
algebraic expressions, also about coefficients, types of algebraic expressions, addition and

subtraction of algebraic expressonsetc.

Now, let usreview what we have learnt inthe previousclass:

Class Mathematics

Algebraic Expressons
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-
%ﬂa:Rﬂiew Exercise &= [B3
1) ldentify constantsand variablesin thefollowing terms:
0, —x, 3t,—5, 5ab, —m, 700, —n, 2pqr, — 1, ab, 10, — 6z

2) Observethe patternthe sde and expressthe patternintheform '
of analgebraic expression. E

Row 1 2 3 4 | n | | | |
No. of sticksin eachrow 3 5 7 9| 2 | | | | |.,

3) Writethefollowing Satementsasexpressons:
i) Xreducedby5 ii) 8morethantwiceof k  iii) Half of y
iv) One fourth of product of bandc V) Onelessthanthreetimesof p

4) Writethefollowing expressonsas statements:

b
i) s+3 ii)3p+10 i) 5¢c-8 iv) 10z v)§

5) Writethefollowing Stuationsinto agebraic expressons.
i) Cost of one penisdoublethe cost of pencil ii) Age of Johnis10 morethan age of Yusuf
i) Height of Siri is 15 cmlessthan height of Giri
iv) Length of arectangleis2 more than threetimesbreadth

3.1 Algebraic Expressions :

Two friendsKarthik and Suryawent to a charitable trust, to distribute food packetsto needy
peopleduring the Covid lockdowntime. Then, the conversationisasfollows:

Surya . Hai sir! wewant to distribute food packetsto the needy % g\
people. May | know, how many food packets do you 45 Te)
need for thistrust sir? J “'

Trust Manager : Very good, welcome boys. We have three more than
twice the number of packets are needed for the people
here. Canyou guess?

Karthik . Oh! wetoo like puzzles, if number of people hereis x,
then number of food packetsneed is2x + 3.

M anager . That'scorrect, let usdistributethefood packets.

Likethat we can derive an expressonfor any given Stuation or condition by usingterms. Now
let usrecap about termand expression.

7t Class Mathematics Algebraic Expressons
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Term:  Constantsor variablesor combination of bothwith multiplication or divisonisaTerm.

5m
6, p, 5a, 11x%y, 18, 3 -9 ... aresome examplesto terms.

Inthese, 6, 18, —9 ...are Numeric terms and

5m
—5a, 11x?y, 3 are Algebraic terms.

Expression: An expression is a constant or a variable or combination of these two, using the
mathematica operations(+, —, X, +) i.e., termsare added to form expressions.

X

5 5
8, 5 da+32+3-6 5c—-4, E 2x2 + 3X — 6, ; are some examples to expressions

containing different number of terms.

5 x
Inthese, 8, d, E ; areexpressonswithsingleterm,

a+3,5c—4 areexpressonswithtwo terms.

If every term of an expressionisaconstant term, thenthat expressionis Numerical expresson.

5
In the above examples, 8, 3 2+ 3—6are Numerical expressions.

If an expression has atleast one agebraic term, then that expressionis Algebraic expression.
X
d,a+ 3,5c—4, 2x* + 3x—6, ; are Algebraic expressions.
Example 1 : How many number of terms aretherein each of the following expressons?
5m
(Ha+b ()32 (iii)9p*+10g—-15 (iv) 3 (V) 4x+5y—-3z-1
Solution: ()a+b-—2terms (i) 3t?— 1term (iii) 9p*+10g — 15 — 3 terms
.. om
(iv) 3 lterm (V) 4x+5y-3z-1 — 4 terms

Example2: Inthefollowing expressions, write the number of terms and identify numerical and
algebraic expressonsin them.

(Y8p (i)5c+s—7 (ii)=6 (ivV)(2+1)—6 (v)9t+15

Solution : (i) 8p - 1teem - Algebraicexpresson
(i) 5c+s -7 - 3terms - Algebraicexpresson
(i) —6 - 1teem - Numerical expression
(iv) (2+1) -6 - 2tems - Numerical expression

(V) ot+15

7t Class Mathematics Algebraic Expressons
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Cackior ) " 1. How many number of termsaretherein each of thefollowing expressons?
Frogeees g ()5 +3y+7 (ii)5y+3 (ii)) Ay (iv) 5x—7 (V) 7@ —2x

2. Writenumeric and algebraic termsinthe above expressons.

3. Writethetermsinthefollowing expressions.

4 , 5
— 3x+4, 2x — 3y, §a + Eb, 1.2ab+ 5.1b-3.2a

Coefficient : A coefficient may be ether anumerical or an dgebraic factor or aproduct of bothina
term.

§(ab) 6 is the coefficient of ab
ot a is the coefficient of 6b

- ";, bi6a) |- --- - --- bisthe coefficient of 6a
M - - ...... 6a is the coeflicient of b
Gbfa) |- - - - - - 6bisthe coefficlent of a

ab{g) ab is the coefficient of 6

Intheterm3xy, 3isnumerical coefficient of xy and xy isalgebraic coefficient of 3.

Example3: Writethecoefficientsof (i) pin8pqg (i) Xin % (iii) abc in (—abc)

Solution :
()  8pg=p(8q) so, coefficient of pin8pgis8q

) ﬁ_xzj . ﬁ(zj
(i) 3~ (3 S0, coefficient of xin 3 Is| 3

(i)  (—abc) =—(abc) so, coefficient of abcis —1

and write the coefficients of ny
() mn2+men (i) 7m? —5m-3
(iif) 11 - 5m* + n+ 8 mn

r = _J 1. ldentify thetermswhich contain n?

&9:-, Prepare a colourful wheel as shown beside,
=&y | il theempty boxesand display inyour class
room.

7t Class Mathematics Algebraic Expressions
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-y@ Exercise - 3.1 \’w

1.  Writenumerical and algebric coefficients of the following terms

i) 4xy i) —7a2b*c i) % iv) —6mn
2. Writethe number of termsin each of the following expressonsand writethem:
()5-3t2 (ii)1+t2+t3 (iii)x+2xy+3y (iv) 100m+1000n (V) —p2g2+ 7pq
3. In-5ab’c writethe coefficients of
(i) bc (i)—k?c  (iii)—5abc  (iv) 5ac (v) ab? (vi) —5ab
4. Writetermcontaing x and coefficient of x for the following algebraic expressions
i) 2x+5y i) —x+y+3 i) 6y? —7xy
3.2 Types of Algebraic Expressions:

Before going to discuss on types of algebraic expressions, let uslearn about like and unlike
terms. Let usconsder thefollowing Situation.

3.2.1Likeand unliketerms:

Lasyawent to the market along with her grandmother
to buy vegetables After returning home, grandmother asked
Lasya, to separate and make groups of same vegetablesthat
isdl tomatoesin onebowl, dl brinjasinonebowl, dl capscums
in one bowl and all carrots in one bowl, to preserve them
eadly.

The basket with full of vegetables can be taken as an algebraic expression with unlike terms
(mixed vegetables). Groupsof samekind of vegetablesare taken asliketerms.

Similarly, we can group samekind of termsin an algebraic expressonswhenever necessary.

ifferent algebraic factors are unlike terms.
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Examples:

e Theterms2x, 3x and 4x areliketerms, asthey have same algebraic factor 'X.
e Theterms6ab, —aband 7ba have samealgebraic factor 'ab'. P _-]

So, they areliketerms. [iud ab=ba Why? J
e Theterms5t and 8sare unliketerms, asthey have different algebraic

factorstands.

e Ontheother hand, theterms 2p?q and — g?p are unliketerms, asthey contain algebraic factorswith
different exponents.

L et usfollow some simple ssepsto decidewhether thegiven termsarelikeor unliketerms:
¢ Ignorethenumerical coefficientsand concentrate on agebraic coefficientsof terms.
e Check thevariablesintheterms. They must be equal.
e Check the exponentsof each variablesinthe terms, they must bethe same.
Example-4: Identify liketermsamong thefollowing and group them:
10ab, 7a, 8b, — a?b?, — 7ba, — 105b, 9b’a?, — 5a?, 90a.

Solution : (7a, 90a) arelike terms because they contain same algebraic factor 'a'.

(10ab, —7ba) areliketermsasthey have same algebraic factor 'ab'.

(8b, —105b) are like terms becausethey contain same algebraic factor 'b'.

(—a%b?, 9b%a?) arelike terms because they contain samealgebraic factor 'a2b?.

1. Writeliketermsfromthefollowing:
—Xy?, —yX, 8X, 2xy?, 7y, —11x?, —100x, —11yX, 20x?y, —6X2, y, 2xy, 3X
2. Write 3 liketermsfor (i) 3x?y (ii) —ab’c

3.2.2 Types of Algebraic Expressions : We know, how to count number of termsin an algebraic
expression. Now wewill learn how algebraic expressions are named according to number of terms
containinginit.

Monomial: Anexpressonwith only onetermiscaled Monomial.

11
5xy, s C, -3t, 8p... are some examplesto Monomials.

Binomial: Anexpressionwhichcontainstwo unliketermsiscalled aBinomid.
a

b
X+, p>—0d? §+7 are some examplesto Binomials.

Trinomial: Anexpressonwhich containsthree unliketermsiscalled aTrinomial.

m
11p—39-5, 1+ 3 + nare someexamplesto Trinomials.

Polynomial : Anagebraic expressioninwhich the exponent of variable isanon-negative integer is
called aPolynomial. x2y, pg+9,a+b+ c+ d+e..... are some examplesto polynomials.

=3 . .
x3+5a+ pa ae algebraic expressions but not polynomias. Because exponents of variablesare

negative and rational numbers.
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Example5: Satewithreasons, dassfy thefollowing expressonsinto monomias binomids, trinomias
a+ 4b, 3x%y, px2 + gx + 2, g2, X2 + 2y, 7Xyz, 7x*+ 9y* — 102, 3| — ¥, X, — abc

Solution :
Expressions Type of the Expression Reason
X, IXyz
3x?y, g2, —abc Monomid Oneterm
a+4b
X2+ 2y Binomid Twounliketerms
3l2—m?
px2+ gx + 2
7>2 + 9y*- 107 Trinomid Threeunliketerms
' E} _J 1. Jasminsaysthat 3xyz isatrinomid. Issheright?Givereason.
L 2. Givetwo exampleseachfor Monomial and Binomia agebraic expression.

-Ea% Exercise - 3.2 x’}%

1. SateTrueor Falseand givereasonsfor your answer.
() 7x2and 2xareunliketerms.
(i) poPand —4pcp are liketerms.
(i) xy, =12x2y and 5xy? are like terms.

2. Writeliketermsin thefollowing:

1

() &2 b? 2a? c? (i) 5x,yz 3xy, §yz

(i) 4nn, n?p, — men, Nen? (iv) ach? 2cab, 5bac, 3cab?
3. Writenumber of termsand nameof theexpression for thefollowing algebraic expressons.

a b

() pg+agp (i) 2020 (iii) 3ab— §+E
4. Classfy thefollowing into monomias, binomiasand trinomids:

() 8a+7b? (i) 15xyz (ip+qg-2r  (iv) [Pmn? (v) cab?

cd
(vi) 3t—5s+2u (vii) 1000 (viii) Y +ab  (ix)5ab-9a (X) 2p?q? + 4qr®

3.3 Addition of Algebraic Expressions:

There are anumber of red lifesituationsin whichweneed to use expressonsand do arithmetic
operationsonthem. Let uslearn how to add likeand unlike terms.

Condider thefollowing Stuation.
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Number of pencils with Gouse is equal to 4 times the pencils with
Chandu. What isthetotal number of pencilsboth havetogether?

To find answersto such questions, wehave to know how to add like
terms. Let uslearn.

Number of pencilswith Chandu is not given, we shdl take the number as'x..

Then the number of pencils with Gouseis4 timesof Chandu =4 x x = 4x

Tofind thetotal number of pencils, wehaveto add x and 4x

S0, the total number of pencils=x + 4x = (1 + 4)x = 5x
Example6: Findthesumof thefollowing liketerms:

(i) 3a,9a (i) 5p%q, 2 pYq (iii) 6m, — 15m, 2m

(" Let usconsider two unliketerms)
3aand 2b. Thesumof thesetwo

termsiswritten as3a+ 2bonly.

Solution :

() Sumof3a,9a=3a+9=(3+9)a=12a

(i) Sumof 5p?q, 2p°q = 5p°q + 2 p°q=(5+2) pq =7 pq
(@) Sumof 6m, - 15m, 2m = 6m+ (— 15m) + 2m

= 6m—15m+ 2m Wecan't smplify further because
=(6-15+2)m a, baredifferent variables.
J
=—7m S
Example7: Writetheperimeter of thegivenfigure. X 3
Solution : Theperimeter of thefigure=10+4+x+3+y 4|/\
= X+y+(10+4+3) — Y
= x+y+17

Add thefollowing liketerms (i) 12ab, 9ab, ab  (ii)10x? —3x?, 5x*
iii) —y? 5y? 8y? —14y? (iv) 10mn, 6mn, — 2mn, — 7mn

Simplification of Algebraic Expressions: Consider the expression 3a? —2ab + 5b? + 3ab — b*—4&°
+ 6ab. Herewe can seethat there aresomeliketermsin the expression. They are 3a?, —4a?; — 2ab,
3ab, 6ab; 5b% —b?. Onadding these liketerms, we get an algebraic expression initssimplest form.
L et ussmplify the above expressions:

o Write down the expression: 3a?— 2ab + 5b? + 3ab — b*—4a’ + 6ab
o Grouptheliketermstogether: 3a?—4a?—2ab + 3ab + 6ab + 5b*—b?
o Adding theliketerms: (3—4)a?+ (—-2+3+6)ab+ (5—1)b?=—a?+ 7ab + 4b?

So, if no two terms of an algebraic expression arealikethen, itissaid to bein smplified form.

CThe sum of two or more like termsisthe sum of the numerica coefficients of the given terms)
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Qg Reshmasimplified the expression 4p + 6p + plikethis. 4p+ 6p+p
g Let's think = 10p. Isshecorrect ?

Standard form of Algebraic Expresson:

Congder theexpression 3x + 5x2—9.

o Theexponentsof first, second and third termsare 1, 2 and O respectively.

o Here, the exponentsof termsare not inthe descending order.

o By re-arranging the termsin such away that their exponents are in descending order (2, 1, 0),
we get the expression 5x2 + 3x—9.

o Now theexpressonissaid to bein standard form.

Inanexpression, if theterms arearranged in such away that the exponentsof theterms
arein descending order thenthe expressionissaid to bein standard form.

Let usconsider 3c + 6a—2b.

o Exponentsof dl thetermsinthisexpressonare same. Thistypeof expressonsareaso sad to be
instandard form.

o If wewriteit inaphabetica order as6a—2b + 3c it looks more beautiful.

Writethestandard form of thefollowing expressons:
(i) =51 +212+4  (ii))4b*+5-3b (iii))z—y—x

Addition of Algebraic Expressons:
Addition of algebraic expressions can bedonein many ways. Let usdiscusstwo methodsinthis

chapter.
(i) Row or Horizontal Method (i) Columnor Vertical Method

L et usconsider any two binomials8a + 3 and 5a + 4. Thefollowing table showsthe adding of
expressonsintwo methods:

Row or Horizontal Method Column or Vertical M ethod
Thesum=(8a+ 3) + (5a+ 4) Write the expressions below the other such that
=(8a+5a) + (3+4) (rearranging theliketerms) | theliketermscomeinthe same column.
=13a+7 8a+3
So, thesumof 8a+3and5a+4 is=13a+7 5a+4

(8+5a+(3+4) =13a+7

Example8: Simplify 6a% + 3ab + 5b* — 2ab — b* + 2a? + 4ab + 2b* — a?
Solution:  6a*+ 3ab + 5b*—2ab —b? + 2a? + 4ab + 2b* — &
= (6a’+ 2a% — a?) + (3ab —2ab + 4ab) + (5b*—b? + 2b?)
=[(6+2-1)a] +[(3—2+4)ab] +[(5—-1+ 2)b7
= 7a? + 5ab + 6b?
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Example9: Add2x2- 3x+5and 9 + 6x2in vertical method.

Solution :
S.No. Seps Process
1 | Writetheexpressionsin standard formif necessary. 2P—-3Xx+5=2%-3x+5

9+6x2=6X>+9

2 | Writethe expressonsbelow the other suchthat thelike| 2x2 — 3x + 5
termscomeinthe same column. 6x2 +9

3 | Addtheliketermscolumnwiseand writetheresultbelow | 2x2 — 3x + 5
the concerned column. 62 +9

82 —-3x+ 14

oW | Add thefollowing expressionsin both Row and Column methods:
b | (i) x—2y, 3x+4y (i) 42 — 7n2 + 5mn, 3n2 + 52 — 2mn
(iif) 3a—4b, 5c—7a + 2b

algebraic expressonsand add them.

r 2 _J | Think of at least two situations in each of which you need to form two

3.4 Subtraction of Algebraic Expressions:

Additive inverse of an expresson: We dready come across additive inverse of an integer. For
example 25+(—25) = 0, so 25 and (— 25) are additive inverseto each other.

Likethat for every algebraic expresson there existsanother algebraic expression such that their
sumiszero. Thesetwo expressonsare caled additive inverse of each other.

For '3X' there exists =3x' such that 3x + (— 3x) = 0. Therefore, '3x' and '-3x' are additive
inverseof each other.

Example 10 : Find theadditive inverse of thefollowing expressions:
()35 (i) —5a (iii) 3p—7 (iv) 6x2—4x+5

Solution : Additiveinverseof 35=-35
Additiveinverse of —5a=-(-5a) =5a
Additiveinverseof 3p—7=—-(3p-7)=-3p+7
Additiveinverse of 6x2—4x +5=—(6x2—4x +5) = —6x2 + 4x -5

Subtraction of Algebraic Expressionscontainingliketerms:

Let usconsider one more situation, Sravyaand Cherry went to astore. Sravyabought 7 books

and Cherry bought 2 books. All the books are of same cost. How much money did Sravya spend
more than Cherry?
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To find answer for such type of situations, we have to —

know how to subtract liketerms. R ‘ _T_
Sincethe cost of each book isnot given, weshall take it == —

as y. Therefore, Sravyaspends 7 x y =" 7y; Cherry spends p— \\, S—

2xy="2y. Tofind how much more Sravyaspends, wehave |

to subtract 2y from7y.

Therefore, the amount spent more=7y—2y=(7-2)y= "5y

Thesubtraction of two or more liketermsisthe difference between the numerica
coefficientsof thegiven liketerms.

Example 11 : Subtract 2p?>— 3 from 9p*—8.
Solution:  9p*-8—-(2p*-3)=9p*—8-2p*+3
=(9-2)p*-8+3 =7p*-5

Eheck four Subtract thefirst term from second term: (i) 2xy, 7xy (ii) 4a?, 10a*
¥ | (i) 15p, 3p (iv) 6rPn, —20men (V) a?b?, —a%h?

Subtraction of Algebraic Expressonscontaining likeand unliketerms:

Subtracting atermissame asadding its additive inverse, that means subtracting 10b from 3ais
the same as adding —10b (which isadditive inverse of 10b) to 3a. That is 3a + (—10b) = 3a— 10b.

There are different methods to subtract algebraic expressions. Let us learn subtraction of
expressonsintwo methods, row or horizontal method and column or vertica method.

Row or Horizontal M ethod : Let uslearnthismethod by some examples.

Example12: Subtract 3a + 4b—2c from 6a—2b + 3cinrow method.

Solution:  LetA=6a—2b+3c,B=3a+4b-2c [] What isthedifferencca
Subtracting 3a+ 4b—2cfrom6a—2b + 3cisequa to bL:Jd of 8t and 3s?
adding additiveinverseof 3a+4b—-2cto6a—2b+ 3ci.e,A—-B =A+ (-B)
additiveinverseof (3a+4b—-2c) =—(3a+4b—-2c) =-3a—4b + 2c
A-B=A+(-B) = 6a—2b+ 3c+ (-3a—4b+2c)
= 6a—2b+3c—-3a—-4b+2c
= (6-3)a—(2+4)b+(3+2)c
Thus, the required answer = 3a—6b + 5¢
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Example 13 : Subtract 3me + 4 from 6me + 4m? + 7m— 3 in step wise method.

Solution : Let ussolvethisin stepwise.
Sep 1: 6B + 42 + 7m—3 — (3B + 4)
Sep 2. 6MP + 4P+ 7Tm—-3 -3 -4
Sep 3: 6MF—-3mP+ 4P+ Tm—-3 -4
Sep 4 (6—3)ME+ 4me+ Tm—7

Thus, the required answer = 3me + 4m¢ + 7m—7

(rearranging liketerms)
(digtributivelaw)

Column or vertical Method : Hereisan exampleto learn subtracting the expressionsinvertica or
columnmethod:

Example 14 : Subtract 4m?—7n2+ 5mn from 3n2 + 5m?—2mn

(For easy understanding, same colours aretakento like terms)

Solution :
Step No. Seps Process
1 Writeboth expressonsinstandard form, if | 3n2+ 5m2 — 2mn = 5m2 + 3n2—2mn

necessary.

4m2 —7nz+ 5mn = 4m2—-7n2+ 5mn

Write the expressions one below the other

the result below the concerned column.

2 such that the expression to be subtracted 5m? + 3n2—2mn
comesinthe second row and the like terms Am2 —7n2 + 5mn
comeonebelow theother.

Change the sign of every term of the Sm? +3n2—2mn

3 expression in the second row to get the 4m2 —7n2 + 5mn
additive inverseof that expression. A # =

4 Addtheliketerms, column-wise and write (5=4)m2+(3+7)n2(=2-5)mn

=M +10n2 — 7mn

2
=" method x —4y + 7, 62— 2x + 2y.

Add and Subtract thefollowing expressonsin both Horizontal and Vertica

-y% Exercise - 3.3 x’kﬁ&

1. Writestandard formand additiveinverse of thefollowing expressons.

(i) —6a

(i) 2+7c (i) 6 + 4x—5

2. Writethefollowing expressonsin standard form:

(iv) 3c+7a-9b

(i) 6x+x2-5 (ii)3-4a2-5a (iii)-m+6+3m? (iv)cE+1+c+2c2 (vV)9-p?

3. Addthefollowing agebraic expressons using both horizontal and vertical methods. Did you get
the same answer with both the methods? Verify.
(i) 2—-6x+3;4x2+9x+5 (ii) a2+ 6ab+8; —3a2—ab -2 (iii) 2+ 2p-10; 4 - 5p — 2p?

(13)
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2. OrHd asds SErdre BwE) [PErBE Erard) TPoDod.
(i) 6x+x2-5 (i))3-4a2-5a (ii)—-m+6+3nm? (v)cE+1+c+2c2 (v)9-p?
3. 808 B Jirre eiNB0 A Jensd S K)Cé@és Ertso&. Botd Kxgé)@i 2.8 asaven
Snowe? $BWTesKmw.
(i) 2@—6x+3;4x2+9x+5 (ii)a2+6ab+8; -3a2—ab-2 (iii) 2+ 2p-10; 4 —-5p—2p?

75 $5K8 HBETFS Hedcdh Ssrdren




4. Subtract the second expression fromthefirst expresson:
(i)2x+y,x-y (i)a+2b+c,—a-b-3c (iii) 22— 3Im+ 5, 312—4Im+ 6P
(V) 7—x-3%, 22 -5x—-3 (V) 6m3+4m?+ 7/m-3, 2m3 + 4

BE =%

W

5. Findtheperimeter of the besderectangle whose 3x -2y
lengthis6x + y and breadth is 3x — 2y

6. Findthe perimeter of trianglewhosesdesarea+ 3b, a—band 2a-b

&+ b

7. Subtract the sum of x2 — 5xy + 2y? and y? — 2xy — 3x2 from the sum of 6x2 — 8xy — y? and
2XY —2y2 — X2 .

8. What should beaddedto 1+ 2p-3p2toget p2—p-1?
What should be taken away from 3a2 - 4b? + 5ab + 20to get —a2—b? + 6ab +3 ?

10. If A=4x2+y?—-6xy; B =3y?2+ 12+ 8xy; C=6x2+ 8y?+ 6xy then,
find(()A+B+C (ii)(A-B)-C

3.5 Value of an Algebraic Expression:

There are number of situationsinwhichwe need to find the value of an expression. Thevalue
obtained by subgtituting particular value for variableiscaled 'the value of expression' at that vaue.
In Geometry and every day mathematics, weneed to find the
vaue of expresson. 4 o

In aschool, if aphysical education teacher wantsto
select 10 studentsfor kabaddi game, for whichhe can choose
any number of girlsand boys.

Let the number of girls be p, then number of boys,
10 —p.

If 6 girlsareinterested to participate, then the number
of boysrequiredis10—6=4.

If only 3 girlsareinterested to participate, then thenumber of boysrequiredis10—-3=7.
Herewe observethat the number of boysis changing in accordance with the number of girls
So, we can say that 4 isthe value of expression 10 —p when p =6.

Similarly, 7 isthevalue of expression 10—p whenp = 3.

< Thenumerical value of an algebraic expressonisthe number obtained by replacing the unknow@
Vi

alueswith the numerical value given and perform the operations.
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Example15: Findthevalueof thefollowing expressions, whenx=3
(i) x+6 (i) 8x—1 (iii) 14 —5x
Solution :
() Whenx=3, valueof x + 6 (substituting 3inthe place of x) is(3) +6=9
() Whenx=3, Thevalueof 8x—1=8(3)-1=24-1=23
(i) When x =3, thevalueof 14 —5x=14—-5(3) =14—-15=—1

r .@_J 1. Write anexpression whose vaueis—15when x=-5
n 2. Writean expression whosevalueis15 when x=2

Let's think Whilefinding the value of an algebraic expression 5x when x=-2, two
' studentssolved asfollows:

Chaitanya Reeta
5x=5(-2)=-10 5x=5-2=3

Can you guesswho hasdoneit correctly? Justify!

-yﬂ Exercise - 3.4 x’m

1. Findthevaueof the expression 2x*—4x+5when (i) x=1 (ii)x=-2 (iii) x=0.

Find the value of expressonswhenm=2,n=-1 (i) 2m+2n (ii) 3m-n (iii) mn —2.

3.  Simplify and find the value of the expression 5x? —4 — 3x? + 6x + 8 + 5x — 13when x = -2

4. Findthelengthof the line segment PQwhena=3cm. |§

® >
R Q

5. Theareaof asquarefield of side smeters, iss? sg. m. Find the area of
squarefield, when s

(i) s=5m (ii) s=12m (iii) s=6.5m

1
6. Theareaof tringleis given by Ebh andif b=12cm, h=8cm, thenfind theareaof triangle.

PTR
7. Simpleinterestisgivenby| = 100 If P="900, T=2years and R=5%, thenfindthe Smple

interest.
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8.

Find theerrorsand correct theminthe following:
Thevalue of following whena= -3.

() 3—a=3-3=0

(i) a2+3a=(-3)>+3(-3)=9+0=9

(i) @*—a—-6=(-3)>-(-3)-6=9-3-6=0

(v) @+4a+4=(3)+43)+4=9+1+4=14
v) @—a*-—3=(-3)*-(3)*-3=—-9+6-3=-6

ﬁg;{_” e Ot Eumim}'%&
Fill intheblanks:

() Thecongtant termintheexpressona+ b+ 1iS.......cccccvicerriennen.

(i) Thevariableinthe expresSson3X—8iS........ccceceerveerivennnn.

(i) Thealgebraictermintheexpression 2d—5iS.......ccceceveenenee.

(iv)  Thenumber of termsinthe expressonp?—3pg + IS ...cccocevverereerivennnns
(v)  Thenumerical coefficient of theterm—abis.........cccvcevvrennee.

Write bdow termsare Trueor False:

3X
(1) 9_y isabinomid.
(i)  Thecoefficient of bin—6abcis—6a.
(i) 5pgand—9gp areliketerms.
(vy Thesumofa+ band2a+ 7is3a+ 7b.

(v)  Whenx=-2, thenthevalueof x+ 2is0.

/c a

2
| dentify like terms among thefollowing: 3a, 6b, 5¢c,—8a, 7c, 9¢c, —a, 3 b, 932

Arjunand hisfriend Georgewent to a stationary shop. Arjun bought 3 pensand 2 pencilswhere

as George bought one penand 4 pencils. If the price of each penand pencil is “xand ™ y rupees
respectively, then find thetotal bill amount inxandy ?

Find theerrorsand correct the following:

(i) 7x+ 4y =11xy (ii) 8a? + 6ac = 14a’c (iii) 6pg? — 9pq? = 3pg?
(iv) 1I5n—-mn=15 (v) 7-3a=4a
Addtheexpressions(i)9a+4,2—3a (ii) 2m—-7n,3n+8m, m+ n
Subtract (i) —yfromy (i) 18 pqfrom25pq  (iii) 6t + 5from 1 —9t
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8. a= -3y 806 ddah vErFo Yoo BXWECD. O Saroh EHI HOTDOE.
() 3-a=3-3=0
(i) a®+3a=(-3)>+3(-3)=9+0=9
(i) a?—a-6=(-3)2—(-3)-6=9-3-6=0
(v) @+4a+4=(3)+4-3)+4=9+1+4=14
() a®-a?-3=(-3)°-(-3)?-3=-9+6-3=-6

e P

1. gD D0Hod :
() @t b+ LOSrE506" FEBEO oo,
(i)  3X—8IEeHENSE SET™B ...t
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(V) —abdso BwE) $ogrs MHEB0 i
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(i) —6abcs® b@wyg) Heassn —6a.
(i) 5pqodcsn —9Igp en Herd&Heren.
(V)  a+ bdai» 2a+ 7 &wog) Iwdo 3a+ 7h.
(V) X=—2eooms X+ 230g) deodd 0.

2 Tc a
3. 808 2@ Seros® Kerpddmredn HBoso&. 3a, 6b, 5¢, —8a, 7c, 9c, —a, 5 b, 3, B
4. oGS 08 PIPED f a8 PRS0 APHH I, ©fS 3 DY HBAW 2 YLK EHFe
BT, Pl a8 2y O 4 JYH) FHFen Ve, 2.83¢ (K8 DS HdAM 1YS $Y
BBV "X H0OSKH Y Eearchen wond @i ey oz X $08din Y o0& EXfPKod.
5. 808 adwdd 8 §arodn EfPSod 5005 KOBHoa.
(i) 7x+ 4y =11xy (ii) 8a? + 6ac = 14a’c (iii) 6pg? — 9pq? = 3pg?
(iv) 1I5rn—-mn=15 (v) 7-3a=4a
6. (i)9a+4,2-3a(ii) 2m—7n, 3n + 8m, M+ n J&drFred ErEol.

7. ()ysood—y (i) 25pqod 18pq (i) 1 —OtSo08 6t +5 &23cHhos.
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8.  Simplify thefollowing:
i t+2+t+3+t+6-t—6+t
@i (@a+b+c)+(2a+3b-c)—(4a+ b-2c)
(i) X+(y+1)+(x+2)+(y+3) +(x+4)+(y+5)
9. Theperimeter of atriangleis 8x? + 7x — 9 and two of itssidesare x* —3x + 4, 2 + x—9
respectively, thenfind third side.
10. Theperimeter of arectangleis2a®—4a?—12a+ 10, if length is 3a? — 4, find itsbreadth.

g —

A variable cantake variousvalues anditsvaue cannot fixed. Example: a, b,
X, ¥, Z €tc., onthe other hand aconstant hasafixed vaue. For example6, 8,
—10. etc., are some constants.

2. If every termof an expressionisaconstant term, then theexpressioniscalled
anumerical expression.

3. Ifanexpressonhasat least onedgebraic term, thenthe expressoniscdled an agebraic expresson.

4. Thetermshaving the samealgebraic factorsareliketermsand theterms having different algebraic
factorsareunliketerms.

5. Andgebracexpresson containing onetermiscaledamonomid. Analgebraic expresson containing
two unlike termsis called abinomial. An dgebraic expression containing threeunlike termsis
cdled atrinomid.

6. Anagebraicexpressoninwhichtheexponent of the variableisanon-negative integer iscdled
polynomial.

7. Inanexpression, if thetermsarearranged inamanner suchthat the exponantsof thevariablesare
in descending order then the expressonis said to bein standard form.

8. Ifnotwotermsof anagebraic expressonaredikethen, itissaid to bein simplified form.

9. Thesumof two or moreliketermsisthe sum of the numerical coefficientsof al theliketerms.

10. Thedifference betweentwo or moreliketermsisthe difference between the numerica coefficients
of theliketerms.

11. Thevalueof an expression dependson the different valuestaken by the variable fromwhich the
expressonisformed.

2

Ressoniné| Coding and decoding :

I'I-'I1H'EIU'|.|'3

Coding - Decoding isall about sending someinformation in acoded form such that only the
desired person can decodethat information. Now adays coding and decoding playsavita roleinal
competitive examinations. We can get varioustypes of questionsfrom coding and decoding asalogic
of codingtheinformationor refiningit. There are infinite methods of coding and decoding. We can
check itindifferent ways

7t Class Mathematics @ Algebraic Expressons



8. &% & ‘r§Esosod.
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L et usdiscuss some methodslike symbolic logic, shifting of lettersin different patterns, position
of lettersin dphabetica order.

First we haveto prepare onetable by assigning numbersto lettersin Alphabetica order in both
forward and reverse direction. Thiswill help usindecoding of some problems.

Alphabetical number table:

L et ussee some examples on coding and decoding fromthe below table:

SI.No, M ethod Example Explanation

By comparing each letter with
Inacertaincode MATH | symbol, by writing one below the

iswritten as#@%$%, and other,
1 Symbolic Logic PAT iswrittenas & @$, MATH, PAT
then how will be PATH is il i H
writteninthat code? #@S% &

fromthis, PATH = & @ $%

Inthismethod, each letter inaword
isshifted to 1 postion forwardin

aphabetica order.
Shifting of letters
—— MATH :NBUI, then M ATH
(+1) NBUI
thennROCK =SPDL
Inthismethod, each letter inaword
isshifted to 1 position backward in
Shifting of letters aphabetica order.
3 Forward_and_Backward MATH :LBSI,then |\ A TH
direction WIND:? 1 +1-1+1 then,
(-1,+1,-1,+1) L BSI WIND=VJME
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SI.No.

M ethod

Example

Explanation

Inthismethod, each letter inaword
isshiftedto 1,2,3,4 placesin

Shifting of letters MATH - NCWL . then a:]phdaali:a order. Thelogic behind
4 Increasing pattern FAlR- ? I\AISIZ +T H
(+1,+2,+3,+4) - +1 +2 +3 +4
N C W L then,
FAIR=GCLYV
First write numbersbelow thegiven
word, then observethe pattern.
o Follow the sameto decodethe
Shifting of letters | MATH:THMA, then | givenword.
5 | (indifferent places) BOOK:? AT H =T H M A
1234 3412
0, BOOK=0K B O
1234 3412
N Inthe above alphabetic number
Position of letters: |\ AT H: 131208, then | table, thenumbersof corresponding
6 (asper aphabetica NOTE:? letters aretakeninforward,
order) (M=13,A=1,T=20,H=8)
soN O T E = 1415205
_ Thenumbers corresponding letters
. Position of letters: MAT 1;426719’ takenin reverse position
(inreverse) LIEE:? (M=14,A=26,T=7,H=19)
o So, L | FE=15182122
Taking thelettersfrom same
. positions,but inreversedirection
Position of letters: MATH:NZGS, MAT H
8 | (samepostionbutin then 13120 8 thelettersin13, 1, 20,
reversedirection) SONG :? 8positionsareN ZG S,
0, SONG=HLMT
MATH: 42 Taking sumof positionsof lettersin
(inforward direction) BEAT: 2 13+1+20+8=42
o SOBEAT=2+5+1+20=28
MATH : 2080, Takmg_ product of post_lonsof
10 | Product of positions then lettersinforward direction
P LINE:? MATH = (13)(1)(20)(8) = 2080,

So, L INE= (12)(9)(14)(5) = 7560
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Practicequestions:

1) In a certain code BOARD: CNBQE, how ANGLE will be written in that code? ( )
a) BMHKF b) CNIJE c) BLGIF d) CMIKF

2) In a certain code, MOBILE : 56, how PHONE will be written in that code? ( )
a) 52 b) 54 c) 56 d) 58

3) If BEAN: ABNE, then NEWS ? ( )
a) WSNE b) WSEN c) WNSE d) WNES

4) If ROSE: 6821, CHAIR : 73456, PREACH: 961473, then SEARCH ? ( )
a) 241673 b) 214673 C) 216473 d) 216743

5  If COMPUTER: RFUVQNPC, then MEDICINE ? ( )
a) EDJOJMEF  b) EOIDJEFM  c¢) EOJIDFEM  d) EDJJOFME

6) If LAKE = 7@%$5, WALK = %@7$, then WAKE = ? ( )
a) @%75 b) %@%$5 C) %5@7 d) %@57

7)  If MANY = OCPA, then LOOK = ? ( )
a) NQQM b) MQQN c) QMQN d) QNQM

8) If SOME = PLJB, then BODY = ? ( )
a) LABY b) YBAL c) YLAV d) ABLY

9) If ARC =CVI, then RAY =? ( )
a) TEU b) TEE c) TED d) TEF

10) If MEAN = KGYP, then MODE = ? ( )
a) QBGK b) KBQG c) KGBQ d) KQBG

11) If FIND = DNIF, then DONE = ? ( )
a) ENOD b) ENDO c) NEOD d) ONED

12) If BASE = SBEA, then AREA = ? ( )
a) AARE b) EAAR c) EARA d) REAA

13) If LESS = 55, then MORE = ? ( )
a 54 b) 50 c) 51 d) 52

14) If BACK = 17, then CELL =? ( )
a) 33 b) 30 c) 31 d) 32

15) If BIG =63, then SMALL =7 ( )
a) 76 b) 78 c) 74 d) 72

16) If BANK = YZMP, then MANY = ? ( )
a) NZBM b) ZNBM c) NZMB d) ZNMB

17) If FACTOR = UZXGLI, then SCHOOL = ? ( )
a) HLSLSO b) HLLOSX c) HSXLLO d) HXSLLO

18) If NONE = 12, then MAP = ? ( )
a 10 b) 15 c) 30 d) 36

19) If SIDE = HRWV, then ROAD = ? ( )
a IWLZ b) 1ZLW c) ILZW d) ZILW

20) If SQUARE = 81, then RHOMBUS = ? ( )
a) 92 b) 93 c) %4 d) 95
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1) =883 &%6&5° BOARD: CNBQE, @ond @& 8%&68° ANGLE @56 ( )
a) BMHKF b) CNIJE c) BLGIF d) CMIKF

2) =8 8% 8566° MOBILE : 56, ®00$ PHONE 0558 ( )
a) 52 b) 54 c) 56 d) 58

3)  BEAN:ABNE o NEWS = ( )
a) WSNE b) WSEN c) WNSE d) WNES

4)  ROSE : 6821, CHAIR : 73456, PREACH: 961473 &0 SEARCH = ( )
a) 241673 b) 214673 c) 216473 d) 216743

5) COMPUTER: RFUVQNPC @ox MEDICINE = ( )
a) EDJOJMEF  b) EOJDJEFM  ¢) EOJJDFEM  d) EDJJOFME

6) LAKE =7@$5, WALK = %@7$ @ond WAKE = ? ( )
a) @%75 b) %@$5 C)%5@7 d) %@57

7)  MANY = OCPA e@ox$ LOOK = ? ( )
a) NQQM b) MQQN c) QMON d) QNQM

8) SOME = PLJB @oxd BODY =? ( )
a) LABY b) YBAL c) YLAV d) ABLY

9) ARC=CVI ®ons RAY =? ( )
a) TEU b) TEE c) TED d) TEF

10) MEAN = KGYP o MODE = ? ( )
a) QBGK b) KBQG c) KGBQ d) KQBG

11) FIND = DNIF @ox$ DONE = ? ( )
a) ENOD b) ENDO c) NEOD d) ONED

12) BASE = SBEA @ox AREA = ? ( )
a) AARE b) EAAR c) EARA d) REAA

13) LESS=55w00$ MORE = ? ( )
a) 54 b) 50 c) 51 d) 52

14) BACK =17 @ons CELL =? ( )
a) 33 b) 30 c) 31 d) 32

15) BIG =63 ®ond SMALL =? ( )
a) 76 b) 78 c) 74 d) 72

16) BANK = YZMPeoon: MANY = ? ( )
a) NZBM b) ZNBM c) NZMB d) ZNMB

17) FACTOR = UZXGLI @ons SCHOOL = ? ( )
a) HLSLSO b) HLLOSX c) HSXLLO d) HXSLLO

18) NONE = 12 @on MAP=? ( )
a) 10 b) 15 c) 30 d) 36

19) SIDE = HRWV eon ROAD = ? ( )
a) IWLZ b) 1ZLW c) ILZW d) ZILW

20) SQUARE = 81 won RHOMBUS = ? ( )
a) 92 b) 93 c) 94 d) 95
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Chapiter

CONSTRUCTION
OF TRIANGLES

Learning Outcomes

4.0 Introduction

N [ _
Thelearner isableto: 4.0  Introduction
. . : 4.1 Congruction of triangleswithgiven
e construct triangles with given three sides
measurements by using geometrical _ _ o
- 4.2 Construction of triangleswith given two
insgruments. :
sdesand oneangle
e draw different types of triangles 4.3 Congtruction of triangle with two given
based ontheir properties. anglesand oneside
e determine whether triangle can be - -
constructed or not with the given [=]%
messurements. P :J-..
o J g

5 -
BeGEH1

Let usrecall, what we have learnt inthe previous chapters

i) The sumof threeangles of atriangleis180°,

i)  Thesumof two sdesof atriangleisgreater thanthethird sideof thetriangle,

i) Thedifference betweenthetwo sdesislessthanthethird side,

iv)  Theexterior angleof atriangleisequal inmeasureto the sumof opposteinterior angles.

(v)  Congructionof theline segment and angles.

Look at thebesde pictureand answver thefollowing questions:

1. Namesomethingsfromyour daily lifethat look like

triangles

2.  What arethetypesof triangles can seeinthe picture?
3. Doyouthink dl trianglesshow aresmilar withther

properties?What arethey?

Now, wewill learnabout constructionsof triangles
inthischapter. Let usrecall the previous concepts which

we dready learnt in previous class.
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&
%ﬂil!ﬂiﬂu Exercise e P&

1. Drawtheangles70° and 110° by using protractor.

2. Congruct the angles60° and 120° by using ruler and compass.

3. Draw aline segment PQ = 4.5 cm and construct its perpendicular bisector by using ruler and

COMpasS.

4. Construct ZDEF = 60° anditsangular bisector by using ruler and compass.

5. Construct anangle 90° without using protractor.

4.1 Construction of a triangle with given three sides (SSS):

To condruct atrianglewith given measurements, we should first draw arough sketchand indicate
the given measures. Thiswill help usto understand the sequentia steps hasto be followed in the

congtruction of atriangle.

Example-1: Construct AABC withsidesAB =6cm, BC=4cm,andAC=5cm.

Solution:
C
Step-1 : Draw arough sketch of thetriangleand 5 cm 4 cm
label it with the given measurements. “:
TR -
A O cm B
Roughfigure
Sep-2: Draw aline ssgment withAB =6 cm. K Som 73
Sep-3: Draw an arc with centreA and \
radius5cm.
el — EG}
-"..-__ = |
.-' .I - |
= —— ' . °
A 6cm B
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1. 70°, 110° ey &850 e5@BrA0D AcDos.

2. ?so&e», é@ééé’)@@@ &5@BTA0D 60° 58050 120° SPerrerd ?\)6&0:150&.

3. ?so&e», é@ééé’)@@?ﬁ) &HBeA0D PQ = 4.5 0.8 Sgrpoko AD, o8 ©0VDDEPOLD B
AcD0&.

4. ?so&e», é@ééé’)@@é} &H5@3rhod) ZDEF = 60° % A, o008 ?wé&ﬁa&g&aoc‘éé B AcHo&.

5. 85 ed@rAosHone 90° o Achod.

4.1 Sl ghadvw Soder aid (Behesdnd Qo :

=N Fodos® (&8Hesdno Saéoiﬁaeaé), sy DEHELO S8 B Fodod st
$080wd. 38 I Léasa:)agzaesﬁ Beperd) Adwers, o DB SHRPHEHEDDD.

smsd-1 AB = 6 20.8, BC = 4 20.8 £805» AC = 520.8& gherene Ko AABC o
ACHO&.

RS :

rto-1: ad)d Fodos® Bghao DEHEO
AD Foded HBoD 8y T°aHod.

B>S0-2: AB = 6 0.8 & 2.8 Barypoto

BFB0-3 : A SolBore 520.8 agg@%qﬁ)o@s \
2.8 et ACHOA.
i
' g —x -
;.:’-i'.'d%". =4 |
.r";.-:h — — [ 2 L ]
A 6acm B
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Sep-4: Draw another arc with centre B and
radius4 cmto intersect the previous X
arcat C.
Ll
e
"\H\‘- I
| |
' . ®
T A 6am B
Sep-5: JoinACand BC. C
Then, weget therequired AABC.
Sam 4cm
T i |
" A B
6am
COME. | 1. Construct an equilateral triangle AXYZ with XY =4.cm.
kil | 2. Construct anisoscalestriangle APQRwithPQ=PR=3cm, QR=5.
o g Canyou construct AABC withAB =4 cm, BC=5cmand CA = 10 cm?
g Let's think Why? Justify your answer.

-‘;‘hﬁ Exercise - 4.1 ‘?E%

1. Construct AABC with measurementssuch that AB=3.5cm, BC=4cmand AC=4.5cm.

2. Construct anequilatera triangle PQR with side PQ = 5.5cm
3. Construct AXYZ withmeasurements XY =3.5cm, YZ=5cmand ZX =3.5cm.
Whichtypeof triangleisthis?

4.  Congruct atrianglewith measurementsof 5cm, 3cmand4.5cm

4.2 Construction of a triangle with given two sides and an angle:
Let uscongruct atrianglewith giventwo sdesand oneangleinthefollowing Stuations.

4.2.1 Construction of a triangle with given two sides and included angle (SAYS):
Example-2: Construct AEFD with the measurements £F=70°, EF=4cmand FD =5cm.
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B>S0-4: BEoSorr 4 0.8 afgiﬁgoés
D TR0 POl HOXNE TeHodd x
AD, o&S DohHd ‘C _nf__?_ﬁ)goiﬁo&.
L\
- ;"3.1-..—.--_'-._"5 _.-{"':__ '\._..-
MH' ',I
| |
, | . ®
I A 6cm B
BrS0-5: AC, BC o 808 5 C
508 AABC 886,
. Sam 4am
- 1y
A B
6om
> WREDCIR | 1 XY =430.8 sofiey Serso (Bebmo AXYZ & 9810508,
B oucosiiont 4

2. PQ=PR=3%0.&, QR=5%0.5 Fodes® D0eRerTo (Bgheso
APQR %> d8080&.

AB =420.5,BC=5%0.5 $8c%n CA=100.& oses® AABCH
?Oééoiﬁﬁozéw?

-ﬁ% ozrsdo-4.1 \’}%

AB =3.5%0.%, BC=43%0.% $805n AC =4.5%0.5 Sodos® AABC ?06&07250&.
PQ =5.520.8 ghazo Ko $Svers (@ghzo POR & Dol
XY =3.5%20.80, YZ = 520.8 £8a5» ZX = 3.520.8 SFodes® AXYZ H dgjosod. u6
) BB (BgHazo?
4. 5 20.80, 3 20.80 £80m 4.5 0.5 Foses® [BshHuodd 206&07:50&.

4.2 Bk hesdwen o0 Swoo 2R, (Bgheo AGoe :
Both gheren, 2.8 %0 aS (Bod SokTned® [Bebasin Ao,

4.2.1: Sok gheren & &g s%0 aQS (Bgho Aot (SAS)
soessSe-2 1 LF=70° EF = 420.8 £805» FD =5%20.8 fedes® AEFD & @6&01250&.
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O
Step-1: Draw aroughsketch of thetriangle e
and labdl it withthe given
measurements. — =
Roughfigure
. H ; — & Q
Sep-2: Draw aline segment withEF =4 cm. E dom =
X
Sep-3: Draw aray FX suchthat
ZEFX =70°
70°
'E 4cm F
X
B)
. ] 5cm
Sep-4: Draw anarcwith centre Fand radius
5cm, to intersect FX at point D.
70°
@
E 4cm E
X
D
Sep-5: Byjoining Eand D weget therequired
triangle DEF.
5cm
70°
E 4cm E
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it

Brbo-1: s Foded® (@aheo DEHE0
AR Soded HBoD DB TroHod. N
E & i F
Q&HEL0
BFo-2: EF = 4 0.8 &° 2.8 Sgrpoo ° °
A8 E 4cm F
X
BFrSe-3: LZEFX =70° @é}g&@g FX &3
88ea°Q) AcHoE.
70°
‘E 4cm F
X
D
BFdo-4: Foore 5 0.8 agﬁwgo@ FX & om
5 D 5 polioddey e TS
Achod&
70°
°
E 4cm E
X
D
BFSo-5: E, D 0 3018 5035 50503
ADEF 08)&56.
5cm
70°
E 4cm E
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4.2.2 . Construction of a triangle with given two sides and non-included angle:

Example-3: Construct AABCwithAB =6cm, BC =7 cm, /BAC =80°
Solution : e
Sep-1: Draw arough sketch of AABC and label it with the given

measurements.
Step-2: Draw aline segment AB of length 6 cm. ]

Sep-3: Draw aray AX suchthat Z/BAX =80° A - B

Sep-4: Draw anarcwith center B andradius7 cmtointersect theray Step-1 Rough figure
AX at C.

Step-5: Join B and C to get therequired AABC.

¥ I

A [ | ) §em ) - L2 ] L A o ]

Step-2 Step-3 Step-4 Step-5
4.2.3: Construction of aright angled trianglewith given hypotenuseand asde (RHYS):

Example-4: Construct aright angledtriangle A XYZ, XY =4cm, XZ =6.5cmand £Y=90°
Solution :
Sep-1: Draw arough sketch of AXY Z and labd it with given measurements.
Step-2 : Draw aline segment with XY =4 cm.
Step-3: Draw aray YPsuchthat 2 XY P=90" 65 em
Sep-4: Draw anarc with center X and radius6.5 cmto

intersect theRay Y Pat Z.

Sep-5: Join X and Z to get therequired A XY Z. - 4 em ¥
Step-1 : Rough figure

4

" ™ ¥

N N

L]

—— PE——

X 4 L X d em X 4 e T x & e ¥

Step-2 Step-3 Step-4 Step-5
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4.2.2 : 3ok sheren 38 ;6:?,5568 GRESENS A (BehHeo G oHe

ss8-3: AB =620.8, BC=7%0.8, Z/BAC =80° oso8® AABCD 506&01‘50&.
it [
BFSo-1: AABC D&5He508 AD Soden HB0D DB T°ahos.

BrLo-2: AB = 620.& €030 Bargpoo AGHo&.

Brbo-3: /BAX =80° &0tHhdey a8 880 AX & AcHod. o

g :
Fro-4: B Boorr 7 20.d arod® AX 88mswd C 5 e
go&oDIEY 50 AAD0A. Brko-1 : DKBwo

BFo-5: B, C o 80D 058 seiedsd AABCABRK.

i | Ll X

T cm

W ar s

4 o L] 8 i 3 4 LB ] - Arm n

BFrSo-2 BFrSo-3 W>rSo-4 BFrSo-5
4.2.3: 8Z0 2.8 gheo BINSHE w0t (B3heso Dol (00208 5m, 8B, gheesi)

sedea-4: XY =4720.80, XZ=6.520.8 805w LY=90° o Fodes® oot (Behezo AXYZ
AcHo&.

it

RBFSo-1: AXYZ D60 A, Foded HB00 D& TroHod.

RBFS0-2: XY = 420.80 soterey .8 Sgrporsnd Achod. &5 em

BFSo-3: LXYP=90a08eey YP&Sesn Achod.

BFSo-4: X Soorr 6.520. & aggiﬁéqﬁ)o@s Y P88es~Q) Z Eétg PootHdeN
2.8 et ACHOA.

FFSo-5 X, Z oD DS 3% 5250y (Badazo A XY Z dB)EI56.

X k]

& i

Aarlo-1 1 dHwo

r » #

I 5 ¥

™ ™

X 4 e ¥ X 4 o r X & crn ’ X ERET :

ABFbo-2 ABFHo-3 ABFbo-4 ABFbo-5

7S5 S518 HBEPEw (Bgdere Qoo



Construct AMAT with measurements MA =5.5cm, MT = 4 cm and
/M=70°.

=3 && J Congtruct thetrianglewith the measurementsof AB = 7cm, ~B =60° and
=\ ,Cc=10.

-ﬁ% Exercise-4.2 %

Construct AABC inwith measurementsAB =4.5cm, BC=6cmand ~B=75°

Construct an isoscelestriangle measurements DE = 7 cm, EF =7 cmand ZE = 60°.

Draw atriangle with measurements ~B =50°, AB=3cmandAC=4cm.

Construct aright angled triangleinwhich, XY =5cm, XZ = 6 cmandright angleat X.
Construct aright angled with measurementsABC, Z/B =90°, AB=8cmand AC=10cm.

g ~ w N P

4.3 Construction of a triangle with given two angles and included side:

Example-5: Construct APEN with measurements PE =7 cm, ZPEN = 25°and ZEPN =60°

Solution:

Step-1: Draw arough sketch of triangleand label it with given measurements
Step-2: Draw alinesegment with PE=7 cm.
Step-3: Draw aray PX suchthat ZEPX =60°.
Step-4: Draw another ray EY suchthat Z/PEY =25°
Sep-5: RaysPX andEY intersect eachother a N.

Hence, weget therequired APEN.
(If necessary, extend theraysto formatriangle.) " £

T oim

Step-1 : Rough figure

Bl

T em T om

Step-2 Step-3
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9 Aco&.

MA =5.5%0.8, MT = 420.8 5805 /M=T0°Soses® Bibao MAT |

FodbSe %E! J ‘ AB =7%0.5, B = 60° 50050 C=70° Sesos® @) 960508, ’
- Sl

-y% ©g5d0-4. 2 %

1. AB=4.5%0.85, BC=6%0.8 $605» /B=75° Fosos® AABCQ QBjoBod.

DE =7 20.&, EF = 7 20. & £805%» LE = 60° e &® JoBgersso (Behezo @6&050&.

/B =50° AB =3%20.5 $08605» AC =4720.5 Fosos® AABC J AcHos.

> WD

XY =5%0.8, XZ = 620.8 £850 X Eécg o080 &0tO0EY 2.8 ©0208%s (B80er)
AcHo&.

5. ZB=90°AB =820.8 6050 AC=1020.5 Soses® vonsdes @ibeo ABCI Ackod.

4.33o% Seren 8 QoG5 gheso BRIDE (BgHerQ) JGoBEo.

ameden-5: PE=720.8, ZPEN =25°5%805%0 ZEPN = 60° &o$e8® APEN & Achod.

it
rbo-1: s Fodos® (Bghao KDL AD, Foded HB0D DY @cﬁao&.ﬂ
BFo-2: PE =720.5 &° o8 Sgrgpoo Achod.
Brbo-8: LEPX =60° sothidey a8 88ewo PX & Achod.
Brbo-4: LPEY =25° &0ty 508°8 880 EY Achod.
rSo-5: PX, EY 88eme 90&S Hothdd ‘N’ e iHdobod. ram
$05% ekl APEN 06&56.
(@2666@26558 88erod POoL0HE K0Ken FPEA0BoR. )

P T e

ABFbo-2 ABFHo-3
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IUU an”
P E

T 4°Fr

Step-4 Step-5

EFIE

Example-6 : Construct AMPC the triangle with the measurements MP = 4 cm, /P = 45° and
ZC =80,
Solution:  Now wehaveto find out thethird angle.
We know that, the sum of three anglesin atriangle is 180°.
SO, ZM+4£P+ £C=180°
= /M +45°+80°=180°
= Z M +125°=180°
= /ZM=180-125=55°
Step-1: Draw arough sketch of triangleand label it with given measurements.
Sep-2: Draw alinesegment withMP=4cm.
Sep-3: Draw aray MX suchthat ZPMX =55°.
Step-4: Draw another ray PY suchthat /MPY =45°.
Sep-5: RaysMX and PY intersect each other at C. (If necessary extend theraystoformatriangle.)
Hence, we get the required triangle AMPC.
Verification : By using the protractor and check whether ~C isequal to 80° or not.

Step-1 : Rough figure

X X
¥
L LA 45"
.l 1 em . il 1 em £
Step-3 Step-4

Construct AABC with the measurements ZA =90°, ~C =50°and
AC =8cm

Construct atriangle with angles 100°, 95° and a side of length of your \
choice. Canyou construct thetriangle?
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ey T e

ABFbo-4 ABFbo-5

&mseSe-6: MP=4%0.8, /P=45"%805%0 Z/C=80° Foses® AMPCQ Achod.

FEE L A, S0 S SR EHFTD.
(BaDeos? 3 Sere wdo 180° @ H$H Beok.
=98, LM+ LP+ £ C=180°

— /M +45° +80° = 180°
— /M +125°=180° : 2
— ZM=180-125=55° ardo-1: DD

Brbo-1: s Fodos® @iheo DD A, Foded A, HBOY DB T°CHoA.

BFEo-2: MP= 4 20.5 &° o8 Sgrmpolsdmndo Acod.

BrBo-8: LPMX =55° 0todey a8 8800 MX Achod.

Brbo-4: LMPY =45° otHdey $:6°8 880 PY Achod.

FrSo-5 1 MX, PY 88esre oS Hotrd ‘C e Hdosod. (92666@2655 88y PEA0K0E)

535 B0 AMPC D8)856.
B08rHe 1 ZC Fod 80° a8 86° mirdd ¢d@rAod $BrEod.

X ¥ i X
C
Y
55° 55 }\ 55° 45°
M r - 4 cm 3 A 4 cm = M 4 ¢m P
FrSo-3 FrSo-4 FFrSo-5

b | /A =900, /C = 50° %8050 AC = 8 0.5 Seodes® AABC 9
@6&0:‘50&.

- 100°, 95° e Eoden DB DH IS dhwo Fess® (Baberd)
DQosHeLle?
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-E%?;ﬂExerciseA.:B %

1.  Congtruct ADEF with measurements /D =60°, ZF =50°and DF=4cm.

2. Congruct thetriangle with themeasurements XY =7.2cm, £Y =30°and £Z = 100°.
3.  Construct APQR with the measurements Z/P= 2Q =60°and PQ=7 cm.

o gfisforical (note

)

Thales of Miletuswas a Greek mathematician. Thales had been credited
with the discovery of five Geometric theorems:

1)
2)
3)
4)
5)

Thecircleisbisected by itsdiameter.
Theanglesin atriangle oppositetwo sidesof equal length are equal.

Theopposite anglesformed by intersecting straight linesareequal.
Theangleinscribedinsdeasemicircleisaright angle.
Thetriangleisdetermined if itsbase and thetwo angles at the base are given.

Hismathematical achievementsaredifficult to assess, however, because of theancient practice
of crediting particular discoveriesto menwith the generd reputationfor wisdom.

J

ﬁ%k‘ it Unit Eumiu};};%

Congruct trianglesfor thefollowing:

N o b~ w NP

Construct APQR withmeasurementsPQ =5.8cm, QR=6.5cmand PR=4.5cm.
Construct anisoscelestriangle LMN with measurementsLM = LN =6.5cmand MN =8 cm.
Construct AABC with measurements Z/A =60° #B =70°andAB =7cm.

Congtruct aright angled triangle XY Z inwhich £Y =90°% XY =5cmandYZ =7 cm.
Congruct anequilateral triangle DEFinwhichDE=EF=FD =5cm.

Consgtruct atrianglewith non-included anglefor the sides of ST and SU of lengths6 and 7 cm.
respectively and ZT = 80°

Canyou construct ADEFwithDE =7 cm, EF = 14 cmand FD =5 cm.?1f not give reasons.

ASN3CS
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1.
2.
3.

5 omgto-4.3 x’]gg@

£D =60°, ZF =50° %8050 DF = 420.80 Sod08® ADEF % 80508,
XY =7.220.8, LY = 30° %8050 £Z = 100° odes® AXYZ 5 dgjosod.
£P=£Q =60 %805 PQ =7 0.2 So88° APQRY dg)00d.

O wROEsE ®od0

g

3&53 a8 @a}gé B KBS @Qéé,. 08D 5085 b (30 atg&))édi)
%q:o@w @é&oé D& roeon. © :

1)
2)
3)
4)
5)

%500 )@ BOLd KIS grrrenre DgFednod.

2.8 (BgHa0® B ghared DT eod Seren S0
BoH HBE3en aao&oéaé::é&éjéa 3360)65 DEBEKE Eegren S50,
@gzﬁaéoéséb 800 eoa8’emo.

a8 grdb, grad ©ody HothHe Eécg &hegoen 2D (Bgher béo)tﬁiﬁﬁe)o.

D6 BEEed® e SEFEISE ariior ©Eh SHIFH) KBS DhdroTer ErHHOH Ter
SLELID.

J

e P e

B0 akeds Fodes® Bharod Dol

N o g b~ W DN P

PQ = 5.8 0.8, QR =6.5%0.5 508acim PR =4.5%0.5 Soses® APQRQ D&oSod.
LM =LN=6.520.& £8050 MN =820.5 oses® Dobers (Bgheso LMN L d8osod.
ZA=60° /B = 70° %8050 AB = 7 20. 5 Sosos® AABC ?Jééoiﬁo&.

ZY =90°% XY =520.8 $8050 YZ =720.5 Soses® oonsbs (Bghao XYZ 36&01‘50&.
DE=EF=FD =520.5 Fodes® S0 (@gbso DEFQ Dol

ST, SU &r&Hen S5 6 20.8, 7 20.8 0605w £T = 80° S0COXER (Bghe) 36&0&50&.

DE = 720.8, EF = 14 20.8 £080%0 FD =5%0.5 Sode8® ADEFQ SN a R A
08600 SO0,

T252G 2
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2e

\T:.‘.“,‘,‘" Counting of Triangles

S.No Type Typeof Picture Solution
1
Count the Number 4 2
1 | of Trianglesinthe 3
givenSquare Number of diagonals= 2

Number of blocks = 4
Total number of triangles=4x2=8

| RE

Count the Number 4
2 of Trianglesinthe 6 15
given Rectangle Number of diagonals = 2
Number of blocks = 8

Tota number of triangles=2x8=16
Number of Trianglesin 1¥ Square=8
Number of Trianglesin2™ Square=8

Count the Number

3 of Trianglesinthe
givenfigurewhichis

combination of two
sgquares Other thanthis, we got two more
triangleslikeabove.
So, Tota number of triangles
=16+2 =18
We havethree squaresinthegivenfigure.
Number of Trianglesin 1% Square= 8
Number of Trianglesin 2™ Square= 8
Count the Number Number of Trianglesin 39 Square= 8
of Trianglesinthe
4 | givenfigurewhichis
combination of
Three squares

Other thanthis, wegot four more
triangleslike aboveat four vertices.
So, Tota number of triangles
=24+ 4=28
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(VA

2e

\mgagn | (BHerodo B88odto

.%o, = QS P
1
1 B SHBRoS 4 3 2
(Bghezre Hoggd — —
B88)0tHed Sge (iogp§ __2
grree Sogy = 4
Swdo (Bghere Sogg =4x2=8
SN 8 <2 3
, | BossdHes® AN
(Bgbere Somgd Eopo Sogg = 2
B88)0tHed gerre Sogyg = 8
Swgo (Behere Sogg =2x8=16
0SB 5B’ &) (Bgheen = 8
Bo&S $&HBHoe® &%) (Bgheren = 8
BN ok DT
3 HePen EODS
DB’ (Bzhererid
BEoHe 89 B P SPDoDS ore
$08GE0E Bod (Bgheren o =8
59 o (Bghere dogy
=16+2 =18
08 K07t SV GBI,
0SB $5HB(Ho’ &) (Bgheren = 8
Bo&S $&BHoe® &) (Bgharen = 8
A% 3 SHB B0 SEBRoS® &) (Bgheren = 8
HePen EODDS
4| aes® Bebero
B88)0tHed

3 5PH0G° X DoAY dore
0OB0E 4 (Baheren GTNO.
59 o (Bghere Sogy

=24 +4=28
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S.No Type Typeof Picture Solution
Count the Number
of Trianglesinthe
5 Trianglehaving one 1] 2
line segment from
thevertexto the
oppositeside. 1+2=3
Tota number of triangles=3
Count the Number
of Trianglesinthe
Trianglehaving
6 threeline segments 1/213\4
fromthevertexto
theoppositeside. 1+2+3+4 =10
Tota number of triangles= 10
Count the Number
of Trianglesinthe /]\ A
Trianglehaving one
line segment from / ‘ \ / 1| 2\
7 thevertexto the
oppositeside No of triangles= (1+2) + (1+2)
andoneline =3+3 =6
segment parallel to
base.
Count the Number
ofT T_rianlglgr_]the AR
rianglehaving
threeline segments /[ T\N\ 11/22 | 33 44
8 fromthevertexto / / | \ \
theoppositeside Number of rows = 3
andtwo line Sum of numbersin eachrow =
segments parale 1+2+3+4=10
to base. Number of trianglesin thepicture
= 3(10)=30
Tota number of triangles= 30
Formulato count number of triangles
. =4n+1
Counting triangles Outer tiEnde | ere n= number of embeddedtriangles
9 within embedded inouter tr|a]g|e_
Triangle AY Embedded
trianlge

For example, n=1
Number of Triangles=4+1=5
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%6010 S0l A0S

DS

S

gHheso s Achad
S | asmiy Sermoio Ko 1| 2
(BeDeoe® (Bedererd
B88)0tHeéd 1+2=3
Sngo (Bghere Sogy =3
%6010 Sood D08
gheo v 3 Bge
6 PoGeey Aasiad A m
0K (Bearresoes®
(Bgbered B0 1+2+3+4 =10
Sngo (Bghere Sogg =10
%6010 ool D08 /]\
gheso St &8 By /y\ 1|2
050 B L8 / 1 ‘ 5 \
7 | $grosSore o8 B / ‘ \
oo f\o‘Saa)&o‘ﬁwé& (Bghere Dogyg = (1+2) + (1+2)
(BeDeoe® (Badererd =3+3 =6
B88)0tHe
%6010 ool D08 /N 23
1/2|3\4
a0 Sotso 3 Bar /T TAN /1/2|3\x
8 poceey Aol LLMA
B2d) (BFomos® ©rR3500e Jogg = 3
Beberos B8ODHE (% @c‘é@)é&)ééﬁ ®o8e o =
1+2+3+4=10
DFoS® Bahere Sogg = 3(10)= 30
o (Bghere oz =30
(Bghesos® £r8&wE (Bghere Sogg B0Hed dreEo
(Bgbeso Py (Bghe0 =4n+1
9 DPotBEBRE 2%, N= a0HB (Bgbesos®
S Af?%omééeo&é BPotHBES i ang) BEbere Koy
Bibereo B0 | e rriseseats N =1
8&0hes (Bghere Sogg=4+1=5
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Typeof Picture

Solution

For example, n=2
Number of Triangles=8+1=9

10

Counting triangles
withinTriangle

Formulato count number of triangles=

n(n+2)(2n+1)

8
where n = number of triangles
formed inaside.

Note: Takeonlyinteger part obtained
in above formulafor finding number of
triangles.

(For example, Integer part of 15.12=15

Integer part of 27.9=27)

Heren=3
_ 3(3+2)(2x3+1)
No of triangles= 3
3x5x7
= 3 = 1312

Integer part of 13.12=13

No of triangles = 27 (How ?)
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DS

S

(Bghere Sogy n=2
(Bhere Soggy=8+1=9

10

(BgHeazos® (BaHaren
&K (Behereo
B88)0tHed

(Bghereod 8&oHedd drgo =
n(n+2)(2n+1)

8
8% N = abeo FasYe RBYES 200

(Bghere éospé
K8 1 D Sr@ryHcirAo (Bghere
B8)0HerEd Kgy’US;oé &) Soo(e5 %0
808%0.
(6oerdeaH 15.12 ropos grito =15
27.9 o“qugoéarﬁo =27)

s&%N=3
3(3+2)(2x3+1)
8

3x5x7
= 3 = 13.12

| Bgberre Kogg = 13.12=13 (@r’g;oéwﬁo

(Bghere éosp?g =

Bsbere Sogg = 27 (Qee?)
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Practicequestions
Find the number of trianglesinthe given figures.

1 A\ @8 (b) 9 (©) 10 (d) 12
2. /ﬁ\ (a) 60 (b) 65 (c) 84 (d) 90
3 /@\ (@12 (b) 13 () 14 (d) 15
4. A (a) 16 (b) 13 ©9 (d)7
5, (@21 (b) 23 (©) 25 (d) 29
6. (810 (b) 19 (©21 (d) 23
7. ﬁ @5 (b) 6 (© 8 (d) 10
8. @9 (b) 10 (0 11 (d) 12
9. (@19 (b) 20 (c) 16 (d) 14
10. (a)56 (b) 48 (©) 32 (d) 60
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8. @9 (b) 10 (©11 (d) 12
9. (@19 (b) 20 () 16 (d) 14
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Chapter

5 FIGURES

Learning Outcomes

Thelearner isableto

"

derive theformulafor areaof triangle.

solve the daily life problems related to the area of
triangle.

derivethe areaof representing rectangular pathsand
areaof sguarepaths.

solve the daily life problems connected to the area
of rectangular paths and square paths.
derivetheformulafor areaof circleand areaof circular
paths.

solvedally life problemsrelated to theareaof circle

5.

5
5

and areaof circular paths. )

5.0

I ntr oduction:

Teacher :  Good morning children!

Sudents: Good morning madam. A
Raju : Thisistheoutlinepictureof E

Teacher :  Children! Seethe picture

Renu

Teacher : | amdrawingtwo vertical lines, oneisjoining

Salma

0 Introduction

.1 Areaoftriangle

square paths
Areaof acircle

Areaof circular paths

.2 Areaof rectangular and

J

my field. How can | measure

th f my field?
e areaof my fi 20 m

carefully. Can anyonegive

30m

any ideato Ragju? D
It isirregular in shape. How

canwe measure? Pleasegive
ussomeideamam!

A ,E and another oneisjoining G H through F.
Wedready learnt areaof square and rectangle.
Now try to find area of square BCHG and
rectangle DEFH by using theformulaeof area
of sgareand area of rectangle.

Now | canfind areaof square BCHG. Area
of square BCHG = 30 x 30 =900 sg.m.

VIl Class Mathematics @
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Kiran

Teacher :

Rau
Teacher :

()

(i)

| canfind areaof rectangle DEFH.

=800 sg.m.

Areaof rectangle DEFG = 40x20 A 1B
E

Very good, children! How canyou

find the areaof triangle AGF? 20 m
Wedon't know teacher.

Ok, now inthischepter wewill learn (s
how tofindthe areaof triangle, area

of rectangular paths, areaof drdeandarea. |
of circular paths. Generally we see
rectangular and circular pathsasshownin

thefigurelike swimming pool and grass &

lawninour dally life.

Before going to discussthese concepts, let usrecal the conceptswhichwelearnt in the
previousclasses.

-
S5 Review Exercise A= Jiie

Find themissing valuein thefollowingtablesand fill by using given hints:

S.No. | Length |Breadth Area Perimeter Hint
The perimeter of arectangle
1| 0m | sm = 2(+b) units
Areaof arectangle= 1| x b
2. 16cm 80sg.cm squareunits
(where'l’ islengthand ‘b’ is
3. 40 mm 440 mm | breadth of arectangle).
b
4, 13m 36 m
S.No. Side Area Perimeter Hint
Perimeter of asquare =4 x sunits.
1. 40cm
Areaof asguare = s x ssgquare
units.
2. 8lsq.m (where's istheside of the square)
3. 120 mm
S
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iy | SNo. | Radius | Diameter | Perimeter Hint
. Perimeter of circle P =2xr or =d
L cm (where'r” isradiusand‘d isdiameter
of circle)
2. 132cm
3. 44 mm
(iv) | SNo. | Sidesof thetriangle | Perimeter Hint
1. 3cm,4cm,5¢cm Perimeter of triangle
=a+ b+ cunits ¢
9 6m 8m 12m (\_Nhere a b, c are
ddesof triangle) b
5.1 Areaof Triangle:
Wewill find the area of triangle withthe help of rectangle.
ol TR Take arectangular shaped chart, draw triangle and colour it as shownin

' ﬂg% | Fig-1. Cut therectangleinto two small rectanglesthrough the vertex of triangle as
E ' showninFg-2. Thentriangleaso dividedinto two smdl trianglesas shown beow.

Fig-1 Fig-2
Observe carefully, the area of two different coloured triangles, equal to each other in each
rectangular part. Hence sumof theareaof two same coloured triangleishalf of the sum of area of two
rectangles, so, areaof requiredtriangleishalf of areaof rectangle Actualy areaof rectangle=1xb

If you takelength of rectangle ‘I’ = base of thetriangle‘ b’ and breadth of rectangle‘b’ =
height of thetriangle‘ b

Areaof rectangle  Ixb  bxh —lbxh— 1 b heiaht
2 T2 T2 T T e

Now, we go back to Raju's problem.

Areaof triangle =

VII Class Mathematics @ Area of plane figures
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5 0. .
a Cc
2. |6 &, 8 &,
12 . b
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Teacher: Rau, canyoufindtheareaof AAGF? 40 m G

Raju : Yesmam,|canfindthat. -"';\ = &
Teacher : What isthebaseand height of AAGF: | |;
Rau : BaseGF =10mand : 30 m
height AG = 40m 20m :
_ 1, - 40x10 ':
Areaof AAGF = 5 xn = 2 D 40 m H 30m C
= 200 sg.m
Teacher : By adding square, rectangle and triangle areas, you get area of A
Rau'sfidd. :

Rau : O.k.mam! I will do. 900+800+200= 1900 sg.m. Thanksto all.
Areaof Right-angled Triangle:
InAABC sdesformingtheright angleare'a and'b’.

1
Areaof aright-angled triangle = 5 product of lengths

1
of sidesforming theright angle = 5ax b

Example-1: Findtheareaof thegiventriangles.
Solution : (i) In APQR, Base(QR) =6 cm, Height (PS) =4cm
1 _ 1 1
Areaof APQR = e base x height = EXQRX PS = > x6cmx4cm=12 Sq.om.
@) In ALMN, Base(MN) =3 cm, Height (LO) =2cm
1 1 1
Areaof ALMN = 2 x base x height = ExMNxLO =3 x 3cmx 2 cm = 3 Sg.cm.

Example-2: Theareaof the AXYZ is12 Sq.cmand the height XL is3 cmthen find baseY Z.
Solution : In AXYZ, Base=YZ, Height (XL) =3 cm, Areaof the XYZ =12 Sg.cm.

X

1 1
Areaof the AXYZ = - x basex height = 5 xYZ x XL

2
1 2
— 12 ZE xYZx3:>YZ:12><§ Jom
S0, YZ=8cm
¥ L i
Example-3: In AABC,AC=8cm,BC=4cmand AE=5cm. -
Find (i) theareaof the AABC (ii) BD
o L2 1| B am
Solution: (i) In AABC, Base(BC)=4cm, Height (AE)=5cm. A’
A
1 1 - \
Areaof the AABC:E x base x height = 5 x4 x5=10sg.cm. E"}f{-l_lli C
4 cm

VII Class Mathematics Area of plane figures
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1 40x10 5
@beso AGF Barego = Sbxh = ——— =200 5.8, 0 40m H 3m C

86 - é?»iﬁéé)é@, S$EBR B0 (Bghe: Srerge L0 Toar BPO0 B0 DX PothHi.
e 1 8 36 b S0, 900 + 800 + 200 = 1900 5.8, @056 HEgarrren

woat’en (Bgbes S0 ¢ A
ABC &2p2208° ©08%smsd QB gheeen @, b en @ond M

1
©08%s (Bhes STeg0 = E ©028%05m 560)61‘3) ghere PEHO ©80 H

amesedn-1: s (@ghere Seeoren 88508,

s (i) APQR &P, 28 (QR) =620.2, 2
(PS) =420.%

".-.,'1 ........ Tem B

1 1 1
(Bghes Zerego APQR = 5 X gl X &y = EXQRX PS = 5 x6x4 =12 35.20.8
(i) ALMN &¥, g0 (MN) = 320.8, 28 (LO)=220.8
1 1
Bsbes Jzrego ALMN = 5 X g X D&y = EXMNXLO

1
=5 X 320.8 X 220.8 =3%5.20.8
amsn-2: AXYZ &wg) 3a°e50 12 $.20.8 805 98 XL = 3 0.8 X
®and g YZ  EfPdod.

5 0 AXYZ P 50 = YZ, 28 XL=3%0.D,

Xom
AXYZ 3zeex0 = 12 5. 200.80.
1 1 ¥ L 7
AXY Z Fz°ex0 =5 X gedh X &y = 5 xYZ x XL
1 2
:>12:§ XYZx3 = YZ:12><§ s0d YZ=8%0.80

smedn-3 : AABCS* AC=8720.5, BC=420.8 $805» AE=5%0.5

wans (i) AABC Bareso (i) BD &kidosi. y ‘3‘ o8 em
55 (i) AABCEE, eoo (BC) = 4200.80, 28 (AE) = 520.5 _-"I,H#
1 1 Y il >
AABC@_@J@?SOZE X g3 Xaé_a"ZE x 4 x5=10%.20.5 E
&4 .cm
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@) In ABAC, Base(AC)=8cm, height (BD ) =?, Areaof ABAC=10sg.cm

1 .
Areaof ABAC= 5 base x height .f"‘j In a triangle you
1 b:r-’ cantekeany Sdeas
i.e,10= - x8xBD base and take
2 height according to base.
BD=10x2 = = = 2 =25
- 8 4 2 ~

S0, height (BD) = 2.5¢cm

Example-4:

Calculatethe areaof the given right-angled triangle with Sideshaving right angleare 6 cm, 6 cm.

Solution : Method-1: Sideshaving right anglesare 6 cm, 6 cm. A
Sidesforming theright anglea=6.cm, b=6cm

Areaof aright-angled triangle

Method-2 : Observethegrid carefully, theright angled triangle
covering half of thearea of Square.

Areaof aright-angled triangle

1 5
5 x Product of sidesforming theright angle  ©

1 1 5 o
:EaXb :EXGXG:GXS:18sq.cm 6am
(or)

1
=5 x Areaof square

6cm

_l x6x6
2

= 18 sg.cm.

Check Four . 1.

Frogress

AN

Fill themissing valuesin thefollowing table.

S.No. Base Height Areaof Triangle

1. 15cm 30cm

2. 16cm 72 sg.cm

3. 24m 156 sg.cm

Anu has4 right angled triangleswith same size. Using thosetriangles,
shemakesastar liketoy given below. Calculate the area of thistoy
dar.

VIl Class Mathematics
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Example-5 : Find the area of the triangle shaped lawn whose base and heights are 12m.,7m.
respectively. Findthetota cogt of laying lawn, if cost of grassis ™ 300 per Sg. m.

Solution : Baseof thetriangle shaped lavn=12 m.

Height =7m.
1
Areaof triangle shaped lawn = 5 X bxh
-t 12x7
- 2 X X ;
= 6x7 =4259.m I
Cost of grassfor layinginlawnper 1 Sg.m = ~ 300

Cost of grassfor laying inlawnfor 42 Sg.m = ~ 300 x 42

= " 12,600
r A 1. Theareasof triangular fidd ABC A
n and rectangular field EFGH are

equd. Thelengthand breadth of
EFGH are 15 m., 10 m.
respectively. Thebaseof AABC e
25 m. thenfindit's height.

5m C -l 15m G

; 2. Allthetrianglesinthegivenfigureareon

b m ! thebaseAB =12 cm. Findthe height of
//‘, \\ each of thetrianglegoorrespo_rding to_the
/,; N\ base AB, by counting the gridsand find

the area of eachtriangle. What do you
observe?

o gfisforical (note
Aryabhatta (476-550 AD)

Thegreat | ndian mathematician Aryabhatta calculated thevalueof * -’
(pie) at 3.1416. In ganitapada 6, Aryabhatta given aformulato find
area of a triangle as ‘tribhujasya phalasariram samadalakoti
bhujardhasamvargah’ that translatesto ‘For atriangletheresult of a
\perpendicular with thehalf sideisarea’.

-Ea% Exercise - 5.1 x’}%

1.  Cdculatetheareaof thefollowing trianglesgiven below:

a) b) 4] d)
4.2cm
4cm 2cm;
3cm)|
.2cm ﬁ
6cm 3cm
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2. Findtheareaof triangle with base 3.8 cm and height 4.6 cm. ?

3.  Thesurfaceareaof atriangular shape window is24 sg.m. and height
is6m. then find the base of the triangle, if the cost of glassfitting per
sgmis ~ 250 thenfind tota cost of glassfitting for window?

A traffic Sgnd plate in the shape of triangle is having base
20 cm, height 15 cm. Find the area of the triangle. If the
cost of painting is = 2 per Sg.cm then find the total cost
for painting the signa board on one side?

5.  Fndtheareaof triangular shaped wall painting whose baseis24m,
height is38m. Find theare of thetriangle, if the cost of paintingis
" 50 per Sg. m. find total cost of painting.

6. Theareaof triangle shaped elevation of ahouseis 195 Sq.m. Its
base is 26m. Find the height of elevation. Find the total cost of
cementing, if the cost of cementing per Sg.m. is ™ 250.

5.2 Area of rectangular and square paths:

You may observe, in gardensand parks, some spaceisleft all around in theform of path
or in between ascrosspaths. D

Case-1: ABCD is a rectangle of length 'L', breadth 'B'.
A path of width 'w inside the rectangle ABCD is prepared
then EFGH rectangle of length' | *, breadth 'b' formed. Then,

Theareaof therectangular path =
[Areaof rectangleABCD] —[Areaof rectangle EFGH]
= (LxB)—-(I xb) [I=L-2w, b=B-2w]
Note: If pathisout sidetherectangleof length (I) and breadth (b) then[L =1+ 2w, B =b+ 2wj

Case-2: Iftwo pahsareingdethemiddleof therectangle, oneisparalel to length another oneis
pardle to breadth, then both the pathsintersect mutually asshowninthefigure.

VIl Class Mathematics Area of plane figures
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Areaof shaded path = Areaof EFGH + Areaof MNOP— (Areaof 1JKL)

D PO C
H IZL G
W %
E J F
A M N B
Example-6 : Thelengthand breadth of arectangular fieldis ~ * I _ f
65 m, 30 m respectively. A path of width 2.5 m is made i: z 8
around the park outside. Find the areaof the path. — ) » e | ©
Solution : Inthefig, ABCD isarectangular field and shaded i— I _
areashows2.5m. widepath. EFGH isarectangle(fieldwith ¢ *_— e
path) "

Lengthof ABCD (AB) = 65m., breadth of ABCD (AD) =30m. Width of path=2.5m.
Areaof path=Areaof outer rectangular field EFGH —Areaof inner rectangular field ABCD

Length of rectangleEFGH = EF = Length of field (AB) + (2 x Width of path)
= 65m+ (2 % 2.5m)
= 65m+ 5m=70m
Breadth of rectangle EFGH = EH = Breadth of field (AD) + (2 x Width of path)
30m+ (2 x 2.5m)
30m+5m=35m
length x breadth
70m x 35m
2450 Sg.m
length x breadth
65m x 30m
1950 Sg.m
Areaof path = Areaof outer rectangle EFGH —Areaof inner rectangleABCD
= 2450 Sg.m—1950 Sg.m =500 Sg.m.

Area of square paths:

Areaof outer rectangle EFGH

Areaof inner rectangleABCD

Example-7: A square shaped swimming pool of sde 70m. It hasSmwidth pathis present the outer
side of theboundary. Find theareaof thispath. Find the expenditure of covering that path withtiles at
therateof ~ 150 per sq.m.

Solution : WXY Z showsasquare shaped swimming pool of sde 70m.
5mwide pathto the outer side of the swimming pool.

Areaof the path = Areaof swimming pool PQRSwith path—
Areaof swimming pool WXY Z

PS = Side of swimming pool (WZ) + (2 x breadth of path)

VII Class Mathematics Area of plane figures
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80m

Areaof swimming pool with path PQRS = (Side)?> = (80m)2

Areaof swimming pool WXY Z =(Side)? = (70m)? 5

Areaof path

70m+ (2 x 5m) = 70m+10m " i "

Areaof swimming pool PQRSwith path T

= 6400 Sg.m. Sl | M|

= 4900 Sq.m. . .

—Areaof swimming pool WXY Z -

= 6400 —4900 = 1500 Sg.m.
If cost of coveringtilesper1Sqm. = ~ 150

Cost of covering tiles per 1500 Sg.m.

= " 150 x 1500
= ~ 2,25,000

Example-8 : Thelength of rectangular grassland is 55 mand breadthis 45 minthe centre of thegrass
land two paths of 3mwide one pardld to thelength and another paralel to breadth aresituated in such

away that they intersect each other. Find theareaof the path.
Solution: Infig. ABCD isrectangular grassland.

Lengthof ABCD
Breadth of ABCD
Width of path
Areaof path EFGH

Areaof pathMNOP

Areaof common path KL (situated on both paths)

55m

45m

3m

Length x Width
55x%x3

165 Sg.m

Breadth x Width

= 45x 3 =135 Sg.m.

= Width x Width=3m x 3m
= 9Sg.m. A MN B

Areaof squarel KL i.e., 9 Sg.misincluded in both the paths. So we substract onetime.

Areaof total path =

Areaof path EFGH + Areaof path MNOP—Areaof | KL

5 cm width white tiles arranged between square
shaped bluetilesalong sdesas showninthefigure. If
theside of thetotal arrangement is 150 cm, find the
areaof thearranged whitetiles.

(165 Sg.m. + 135 Sg.m. — 9 Sg.m.)

(300-9) Sq.m.
291 Sg.m.

2. 2m wide pathispresent the outer side of the

squaregrassland of side80m. Find theareaof

pathand total expenditure of the path flooring

‘ with bricks, if the cost of flooring with bricks per
sg.mis ~ 200.

VIl Class Mathematics
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Preparetwo coloured rectanglesoneisred colour
of length 25 cm, breadth 20 cm. Another oneis
green of length 20 cm, breadth 15 cm and place
smaller rectangle middle to the bigger rectangle,
S0, that 2.5 cmred colour formed outsideto green
colour rectangle. Find the areaof red colour path.

20 cm

25 cm

-F@ Exercise - 5.2 *ﬁm

1.  Thelengthand breadth of thetablet are 16cm, 8cm respectively.
It hasainner sdeblack border of 1 cmwidth around the screen.
Find the area of the black border.

2. Revanth hasarectangular lawn of length 45 m and breadth 20 min his
garden. Hewantsto do flooring 5 malong outsdethe lawnfor path. Find
out theareaof path. Findthe cost of flooring at therate = 100 per sq.m.

3.  Thesurface of water pool isinthe shape of asquarewhose sdeis
450 cm. Itsexterior 20 cmwidth edge part cemented along the side
of the square. Find the area of that cemented part. Find cost for
cementing if therateis ~ 15 per sg.cm.

o 4. Two pathways paralld to the length and breadth have been
1 congructed inthecentre of the rectangular park whoselengthis
120 mand breadthis90m. If thewidth of each pathway is15m,
find out expenditure of flooring onthe pathway at therate ™ 80 per

s.m.

5. A photo frame of length 28 cm. and breadth 11 cm. has done
decoraionof 3 cm. alonginsdeshowninthefigure. Find thetotal
areaof decoration. If the cost of decorationis ™ 2 per Sg.cm.,
find total cost of decoration.

———— N N R X[

In the part of 'Nadu-Nedu' programme, Head master decided to
arrange circular shapeflower bed withradius 7 minthe premises of
his school. How many flower plantsneeded if it takes4 plants per
sq.m.?

VII Class Mathematics @ Area of plane figures
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To solvetheabove problem it isneed to find out thearea of circle.
Now let usfind areaof circlethrough areaof rectangle by doing thefollowing activity.

ANRETRE

%222
NE 1. Draw adcircleon asheet of paper
Honlod and cut it asshowninfigure.

2.  Fold it once aong its diameter to obtain two |
semidircles. Shadeonehdf of thecircle asshown. U \/
3. Againfold the 2 semicircles vertically middle and cut to get 4 sectors.
Thesesectorsarere-arranged and maketheminto ashape asshown below.

™

4.  Cut them by folding v-ertically middle of the sectors 4 sectorsinto 8, 8
sectors into 16 and 16 sectorsinto 32 as shown below and arrange them
asshowninthefiguresgivenbelow. It look likerectangle approximately.

Here, length of therectangle (| ) = Half of the perimeter of circle=nrr ,
breadth of therectangle (b) = radiusof circle=r
Weknow that theareaof therectangle = | xb = nirxr (.- I==r, b=r)

= nar?= Areaof thecircle.
So, theareaof thecircleA = nr?

Now we solve above problem, where‘r’ = 7m

22
Areaof flower bed = nr? = Ea X 7x7=22x7=154s0.m

Number of plantsper sg.m=4
Number of plantsfor 154 sq.m =154 x 4 = 616 plants
So Headmaster needs 616 plantsfor theflower bed.
Example-9:
Find the area of therangoli of it'sradius is21 cm.
(User = g)

-

Solution : Radiusof rangoli (r) =21 cm

VII Class Mathematics @ Area of plane figures
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Areaof circular shapedrangoli = nr?

22
7 x21lcmx21lcm

1386 sg. cm
1386 sg. cm

Areaof thecircle

Example-10: Find the surface areaof acircular shaped pool whose diameter is28 m (user = 2 )

Solution : Thediameter of circular shaped pool (d) =28 m

_ 28
Radius (r) = 7m =14m

mr?

g X (14m)

7 i
22 _//‘/
7X14m><14m o

22 x 2x 14 s9.m.
616 sg.m.

Areaof acircular shaped pool

Chock Your %

1. Thecircumferenceof thecircleshaped rongoli sheetis
88 cm. Find the radius of the circle and the areaof the |
circle.

2. Cdculatetheareasof circlesshowninthefigure.

@0@

() (i) (iii )

-eaggj Exercise - 5.3 x’}%

1. Thediameter of round table upper surface in Science lab is
70cm. Find thearea.
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2. Radiusof thedrcular shaped wall painting is 14 cm. Caculatethe areaof
wall painting.

3. Iftheareaof circular shaped dart board is 1386 sg.cm. Find its
radiusand diameter.

4.  Circumference of the circular shaped clock is44 cm. Find theradius
and surface area of the clock.

5.  Thecircumference of acircular shaped lawnin apark is
352 m. Find theareaof the circular shaped lawn. If cost of
grassper sg. mis ~ 30 thenfind total cost of laying grasson
lawn.

5.4 Area of circular paths

Look at theadjacent figure, wetake'R' asouter circleradius, 'r* asinner circleradiusthen
theareaof circular pathway
= Areaof outer circle—Areaof inner circle

= MR?-TIr?
= H(RZ—I’Z)

= II(R+r)(R-r)sq. units
Note: If‘r’and‘w giventhen ‘R’ =(r + w)
Similarlyif ‘R’ and‘w given, then‘r’ = R—wwhere*w iswidth of path.

Example-11: Inacircular shaped park inner portionisgiven for kidsto
play and outer portionisgiven for walking to elders. If outer radiusis
35m, width of walking track is 14 m, thenfind the areaof walking path.

Solution:

Outer radiusof park (R) =35m, Width of wakingtrack =14 m.
Radius of playground (r) =R—w=35-14=21m.
Areaof walkingtrack = Areaof the park —Areaof playing ground.

= 7R? —7r?

VII Class Mathematics @ Area of plane figures
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= —X352 ——X 212
7 7

= —(352 - 212)
7

22
= - (1225-441)

22
%784 = 22x 112 = 2461 s0.m

Example-12 : Awater fountainisincircular shaped whoseradiusis ' 77 ™™
10 m. Itsinner portion of radius 3m is arranged for fountain and '
remaining part iscemented. Find the area of that cemented part and
total cost of cementing if cost of cementing is~ 200 per sg.m.

Solution : Radiusfor total water fountain (R) = 10m
Radius of fountain arranged portion(r) = 3m
Areaof cementedpart = Areaof total water
fountain— Area of fountain arranged portion

= 7R? - nr?

2 (10)° - Zx(3)°

= 22[(10)° - (3)°]

22
= 7(100—9) sg.m.

22

7>< 91 sg.m.
22 x 13

286 sg-m

Given the cost of cementing per sq.m = = 200

Tota cost of cementing = 286 x 200
= 7 5,72,000
r ‘%-J Radius of cicular shaped grassland is1l m. A

goat istied with arope of length 4 mat the centre
then find the area of grassland that the goat can not
graze.
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-;a% Exercise - 5.4%

1. Theradiusof acircular shaped park is40 m. A path of width7 m. is
layed around outside the park . Find the areaof circular path.

2. Bhuvanesh buildsacircular lawn of radius28 m. infront of hishouse.
A pathof 7m. widthislaid around outsdethelawn. Findtheareaof
thecircular path.

3.  Awater fountainisin circular shaped whoseradiusis12 m. Itsinner
portion 5 m. arranged for fountain remaining part cemented. Find the
areaof that cemented part. Find the cost for cementing, if therateis
150 per Sg. m.

4.  Theradiusof circular shaped cricket groundis55 m. A lobby of 5m.
width has been congtructed inside of the ground for the purpose of
sitting the people. Find the area of lobby. Find the cost of total
congtructing sitting arrangement, if therate of congtructionis ™ 1500

per Sg. m.
%ﬁﬂiﬂm‘t Eumiu}%(-
1.  Machthefollowing:
i) Areaof triangle ( ) @ 1r2
1

i)  Areaof circle ( ) (b) Ebh
. . 1
iy  Areaof aright-angledtriangle  ( ) (©) Eab

2. Writetheformulaeof thefollowing:
i) Areaof therectangular path ..o
i) Areaof thesquarepah..........cccccceeerenenne.
i)  Areaof thecircular path..........ccocovrniinnnnnens

13
3. Findtheareaof atriangleif itsbaseis18 cm, height is13 cm.

18

VII Class Mathematics Area of plane figures
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4. Inapark arectangular path given outside for walking around
the grassland of length 28 m. breadth 20 m. If thewidth of the
working areais2 m., find the areaof walking path.

l 5. Thedevation of building have square shaped window of a side

150 cm. Around thiswindow tilesarranged with awidth of 70 cm.
Findthe areaof tilesand total cost of tilesarranged, if cost per sg.cm.
is” 5.

6.  Two crossroads, each of width 4 m, run at right anglesthrough the
centre of arectangular park of length 60 m and breadth 40 m and
paralld toitssides. Find the areaof theroads. Also find the cost of
congructing theroads at therateof ~ 100 sq.m.

7.  Find the area of the circular shaped photo frame whose radius
28 cm. If the cost of decorationis ™ 3 per sg. cm., find total cost of
decoration.

8.  Findthepathareaof circular shaped grassland of radius42 m
wherewidth of the path is7 m. around and outside thecircle.
Find the area of path and total cost of flooring, if the cost of
flooring = 150 per sg.m.

o =D

1 .
1. Areaoftriangle = basex height

= 1><b><h
2 b

1
2. Areaof aright-angledtriangle= 5 product of sdesforming theright angle

= 1a><b
2 a

VII Class Mathematics Area of plane figures
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3. Theareaof therectangular path=Areaof outer rectangleABCD P
—Areaof inner rectangle EFGH

=(LxB)—(lI xb)
Note: If pathisout Sdetherectangle of length (1 ), breadth (b)
thenL =1 +2w, B=b+2w. A
If pathisingdetherectangle of length (L), breadth (B) ? g
then| =L —2w, b= B —2w. e i
4. TheAreaof squarepath =Areaof outer square PQRS —Areaof
inner square WXYZ. E .
i r
D PO Cc

5. Areaof shaded portion = Areaof EFGH + Areaof MNOP- H
Area of IJKL E

6. Theareaof thecircleA = rr?

Areaof outer circle—Areaof inner circle
= rR?—nr?

ﬂ(RZ—I’Z)

7. Theareaof circular path

7(R+r)(R-r) sg.units

Note: If inner circleradius'r' and width of path'w are giventhen outer
circleradius'R' = (r+w)

T515B 9
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\"om8  REASONING CORNER (NON VERBAL)

1. Embedded Figures

Theproblemfigure (X) isgiven, answer figuresas(a), (b), (¢) & (d) givenbesdes. Theproblem
figures asahidden figure of answer figure and one should identify that figure.

A B EX R

(X) (@ (b) (©) (d)

Solution (A)
Practicequestions:

In each question below, you are given a figure (x) followed by four figure (a), (b), (c) and (d) such
that (x) is embedded in one of them. Trace out the correct alternative.

1. E @ 1
//
— | 02—

(x) @ (b © @

— o
IR | | I —|
)

(x) (@ (b) (©)

U

(x) @ (b (©)

Lal

EL

~

>
SRh kD

=

) @ (b © @

2

) @ (b (©

v,

(x) (@) 0 © O

_<
K =bK
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P 7N & | AN
7 2 | S @“‘Q‘%!“@ ()

(x) @ (b © @

8.Z> ¢ ()

(x) @ (b © @

(x) @ (b © @

TN IR S Y
© @ ® © @

2. Figurecompletion

Example: Select afigure fromthefour aternatives, when that placedin the missing portion of the
original figure asshown by figure (xX) would completethe pattern ( )

?

\" %/ \~7

Solution: Itis clear that option (2) completestheoriginal figure \
whichlookslike thefigure given beside %/

Practicequestions:

To completethefigure (x), choosecorrect figurefromthe given answer figure (@),(b),(c) and (d).

x) @ ® @© @

VII Class Mathematics Area of plane figures
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8. Z> \ ¢ )

(x) @ (b © @

(x) @ (b © @
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4 7zl // )

(X) @ (b) © (@
?
) NN -
AN
(x) @ (b) © (d
6 q 3 «( )
M ]

(X) @ ® @© @

) @ (@® (@© O

8. 4 7 Y ( )
N A N ™ {
(x) @ (b (©) (d)

(X) €) b  (© (9

10. «( )

(X) @ @® (@© @
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(6| SYMMETRY

P Convnt s

Thelearner isableto 6.0 Introduction
 recognise and compare shapeswhicharein symmetry. 6.1 LineSymmetry of regular
 explainthenature of symmetry inafigure. polygons
 1dentify the symmetrical figuresand draw line(s) of 6.2 Rotaiond Symmetry
At : o _ 6.3 Point Symmetry
' undergand and differentiateLine symmetry, Rotationd _
symmetry and Point symmetry. \64 Tesslations -

. giveexamplesfor varioussymmetries.

. appreciate the applications of symmetry in various
\_ shapesand figuresinthered-life Stuations. )

6.0 Introduction: G AMFTS
Look at following picture and speak about what you have noticed regarding symmetry inthe

picture.

1. What doyouobserveinthispicture?
2. Canyou namethedifferent shapesin picture?

VIl Class Mathematics Symmetry
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3. Whichfiguresarelooking attractive and beautiful? Why?
Whichfiguresarein symmetry?
5. Canyou draw ling(s) of symmetry for them?

>

We use symmetry in several Stuaionsof real life. Let usrecadl the conceptsof symmetry which
we havelearnt inthe previousclass.

Linesymmetry

Look at thefollowing figures. If wefold themexactly to their equal haves, one half of each figure
exactly coincideswith other half.
. What do wecall suchfigures?

. What do wecal thelinealong whichwefold the
figuresso that, one haf coincideswiththe other?

They are called symmetric figures and the line
which cutsthemexactly into two identicalsiscaled line
of symmetry or axisof symmetry.

L
%&;{Rﬂiﬂr Exercise s |[Eas

1. Inthefollowingfigures, themirror line(i.e., theline of symmetry) isgiven asadotted line.

Complete each figure performing reflectionin !
the dotted (mirror) line. (You might perhaps placea
mirror dong thedotted line and look into themirror
for theimage).

2. Which of the following figures are having line (1) (ii) iy (iv)
symmetry?WriteY ESor NOin thegiven below the
fioureboxes.

YES
3.  Drawtheother half of theeach symmetrica shape for thefollowing pictures.

VIl Class Mathematics
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ﬂﬁ%?

Takearectangular paper. Fold it inthemiddle of it asin two haves. Punchahole at
any place. Open the paper and observeit.

[k m
Fold asheet into Punchahole Aretwo h_oles
two halves. Symmetric?

. Thefoldisaline (or axis) of symmetry.
. Modepunchesat different locations onthe folded paper openthe paper.
 Now it isin symmetrica shapeline dong folded part isline symmetry.

6.1 Line symmetry for regular polygons:
A polygonwithdl equal sdesand equa anglesiscaled a‘Regular Polygon’.
Thelinesof symmetry for someregular polygons.

Regular Polygons

Equilateral Triangle

Square Regular Pentagon| Regular Hexagon

No. of lines
of symmetry

(4) () (6)

and LT

lg2

. Takeasguare shaped paper (Figure-1).

 Foldit verticadly firgt, then horizontaly (Figure-2 & 3).

. Thenfold along adiagonal suchthat the paper takes atriangular shape (Figure 4).
. Cut thefolded edgesas showninthefigure-5 or asyou wish.

. Now open the piece of paper (Figure-6).

.I]- Jae

VIl Class Mathematics
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Observethefigure-6, it issymmetrical figure.
It ishaving multi linesor axesof symmetry.

2)

1. Find relation between the number of sides of regular polygon and its
linesof symmetry?
2. How many linesof symmetry can bedrawnto acircle?

=5

Exercise 6.1 x’kﬁ@

Draw the possibleline(s) of symmetry for thefollowing figures, asshownin Fgure-(i).

/N C

(i) (i) (iv)

Observethefigureswith punched holesand draw the axesof symmetry.

O
(@)
/\ .

()

(ii) (iii)

Mark the other dot to becomethefollowing dotted lineinthe picture asline symmetry.

()

(i)

/N

(iii) (iv)

State the number of lines of symmetry for the following figuresand draw them.

(1) Anequilateral triangle

(i) Anisoscelestriangle (i) A scaenetriangle

Congruct anequilaterd triangle with alength of sde4cmand draw al possiblelinesof symmetry
(No needto write the steps of congtructions).

Condtruct thetrianglewith the base 4.5cm and base angle 45° each. Draw all possble lines of
symmetry (No need to writethe steps of congtructions).

VIl Class Mathematics
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P ris] | 1 Draw any three shapesbasing onbelow sentences:
: (1) no lineof symmetry (i) oneline of symmetry
(iii) twolinesof symmetry  (iv) threelinesof symmetry

6.2 Rotational Symmetry

A celling fan, handsof clock, thewhedl of abicycleetc. are said to bein motionwhenthey rotate.
The direction in which the hands of aclock move is clockwise direction. If opposit it issaid to be
anticlockwisedirection. Thewhed of abicyclerotatesin boththe directions.

When afigurerotates, its shape and Sze do not change. Therotation turnsafigure about afixed
point. Thisfixed point iscalled thecentreof rotation. What isthe centre of rotation of the handsof a
clock?Think about it. The angle of turning during rotationis cdled the angle of rotation. Do you
know afull rotation means?A full rotation means 360°.

What isthe measure of theangle of rotation for: (i) ahalf-turn?(ii) aquarter-turn?
A half-turn meansrotation by 180°, aquarter-turnisrotationby 90°. )/' e

Whenit is 12 O'clock, thehands of aclock aretogether. By 3 O'clock, the (
£

minute hand would have madethree complete turns, but the hourhand would have .
made only aquarter-turn. What can you say about their positionsat 6 O' clock?

bl .:;l:;.-
52D
| AcrTy |
L et usmakea paper wind whesdl:

 Takeapaper and cut it into the shape of asquare.
. Foldit dong the diagonals.

 Starting fromone corner, cut the paper along the diagonalstowards the
centre, up to one fourth of thelength of the diagonal. Do the samefrom
theremaining corners.

. Fold thealternate cornerstowards the centre.

 Fix themid point to astick with apinso that the paper rotatesfreely.

. Faceit inthe opposite direction of thewind. You will seeitsrotation.
Now, let usrotatethe paper wind-whedl by 90°. After eachrotation you will seethat thewind-
wheel looks exactly the same. The paper wind-wheel hasrotationa symmetry.

Thus, if werotateafigure, throughitscentre point through an angle 360° and the figure looks
exactly thesame asit wasat least twice, then, we say that thefigure hasrotational symmetry and the
angle of rotational symmetry isthe smalest anglefor which thefigure can berotated to coincidewith
itself. The order of rotational symmetry isthe number of timesthefigure coincideswith itself asit rotates
through 360°.

VIl Class Mathematics Symmetry
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Observetherotation of paper wind wheel through an angle of 360°.

Inafull turn, thereare precisaly four positions (on rotation through the angles90°, 180°, 270°
and 360°) whenthe paper windmill looks exactly the same. Because of this, we say it hasarotationa
symmetry of order 4 about itscentre. We can observethat inthisactivity.

Note: When asquareisrotated by 90°. So, theangle of rotational symmetry for asguareis 90°.

(i) | Thecentreof rotation isthe centre of the paper wind () Do you know ?

il :J'J The order of rotational
(i) | Theangleof rotational symmetry is 90°. o
(i) | Thedirection of rotationisanti-clockwise. symmetry = 0

Where x°isangleof rotationa sym-
metry.

Example-1: If anequilatera triangle ABC isrotated through 360° about the point of rotation'P (i.e.,
point of intersection of angle bisectors), it attainsthe original form three times upon rotation through
120°, 240° and 360° as shown below.

N/ /N /N
+ g e i . ! 7
! X / % b \"‘,n . ; 1\*..

Givenfigure g* s j"
e e :-!-'-'IIZI""" 36

Clearly, the abovefigure possesses arotational symmetry of order 3.

Example-2 : Whilerotating thefollowing figure through
360° about thepoint 'O' (mid-point of BC), it attainsthe

[ 1o [ - T— (,."'c | i [}
origina formtwice (upon rotation through 180° and 360°) Given o /
asshown below. figure ; ;

Clearly, the above given figure possesses a rotationa
symmetry of order 2. 180° 180°
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e.8errr 892808, ©@otHHY RS Bolo E)as $H8:5ea0 4 @ b0 B8 )0 T HEOBHLY).
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(Find whether thefollowi ng letters of the English alphabet have rotational \
" | symmetry or not. If yes find the point of rotationa symmetry (approximately),
and aso order of rotational symmetry.

HINOSXZ

-ﬁ% Exercise-6.2 x’kﬁ&

Which of thefollowing shapes haveline symmetry? Which haverotational symmetry?

Determinethe order of rotational symmetry in thefiguresgiven below.

&

(iv) g E

Draw the 2 such figureswhich have line symmetry and rotational symmetry of order morethan 1.
Namethe quadrilateralswhich have both line symmetry and rotationa symmetry of order more

than 1.

After rotating by 60° about itsaxis, afigurelooks exactly the same asitsoriginal position. what
other angleswill this happen for the samefigure.

Fill inthe blanks

Shape

Shape of
Polygon

Angleof rotational
symmetry

Order of rotation

Square

[]

90°

4

Rectangle

Equilatera Triangle

Regular Hexagon
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6.3 Point Symmetry

Observethe adjacent figure. Doesit haveline of symmetry? {i_nh‘,r

It doesnot haveline symmetry, but it has another typeof symmetry. i ""hl

Thefigurelooksthe same either you seeit fromupside or from “ L
downside. i.e,, fromany two opposite directions. e W

If corresponding to each point P onthefigure, there exits apoint
P onthe other side of the centre O, which isdirectly opposite to the
point P and liesonthefigure. Then, we say that thefigure has point symmetry about point O.

If you look at thefigure you may observethat every part of it hasameatching part. If you draw a
linethroughitscentre, it cutsthe diagramon either side of the centre at equal distance.

Draw some more linesthrough centre and verify. Observe herethe given figure upon rotating
through an angle 180° with respect to its centrewill exactly coincideswith the original figure. So, we
conclude that any figure which has point symmetry will exactly coincides with original figure upon
rotating through anangle 180°.

So, if any figure having 2nd order rotational symmetry, then it must have apoint symmetry.

Example-3: Check whether theletter 'S haspoint symmetry.
Solution : Yes, it hasapoint symmetry. 7
Because, inthegivenfigure, wehave Ar

() Every part of theletter has amatching part are at the same distance
fromthecentra point. &

(i) Thepart of thedphabet and itsmetching part areinthe oppostedirection.

("L ook a thefollowing pictures, and writetheir angle of symmetry and order )

\_ (1) Spinner (i) Gaint whed

-?%Eg Exercise-6.3 ‘?kﬁ@

1.  Draw linesof symmetry for thefollowing figures. Identify which of them have point symmetry. Is
thereany relation between lines of symmetry and point symmetry?

(i) (i) (i) f {w1<:> (v) Q
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2. ldentify which of the English aphabet have point symmetry inthefollowing :

6.4 Tesselations r\V/1 llcs\ -I-. I-i :EE;'

Majority of theobjectswhat we usein daily life have atleast onetype of symmetry, Most of the

machine made products are symmetric.
nI[ e \

Observe these patterns

/ sl

Fig (i)

Where do you seethese?

We seethese patternsinfloor designs and fabric painting etc. How these patternsare formed?
Arethey symmetric aswhole?

Doesthebasic figurewhich isused to form the tessellations symmetric?

You can observethat only some patternshave symmetry asawholeasinfig(i) and (ii), through
the basic figures/unit figuresare symmetric. Observethefig(iii). You may notice that the two shapescan
observe as‘Badcor unit figures whichissquare or hexagon usedto draw tessellation.

Usudly, these patternsareformed by arranging congruent figuressideby sdein all the
directionsto spread upon an area without any overlapsor gaps. Thisiscalled tessellation.
Thisenhancesthe beauty of thediagrams.

r . & _J " Fil thefollowing with different coloursto get beautiful tessdllation patterns |

ANV/ANTANT,
AR
SIS
KRS
. i
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-&% Exercise 6.4 %

1.  Obsarvethefollowing pattern and completeit.

,.4"}- o
-, e
HETS \
fol= '
[ {a]—

A |

L fa N |

e/
e "
x.____i_:-__-:.. -

2. Draw anytwo tessellationsand identify the basic shape.

&! _J Congtruct asquare having side 3cm. Draw all possiblelinesof symmetry.
| (Steps of constructionisnot necessary)

"
eﬂ;{imﬂt Eumineﬁﬁ:ﬁ-

1.  FAllintheblanks

Vil.

Viil.

Xil.

A figurehas symmetry if thereisalineabout which the figure may befolded
so that thetwo partsof thefigure coincide.

A regular pentagon has lineof symmetry.

A figurehas symmetry if after arotationthrough acertainangle. Thefigure
looksexactly the same.

A triangle has no linesof symmetry.

Each regular polygon has as many lines of symmetry asit has

The concept of line symmetry isclosdly rdated to reflection.
Thequadrilaterd that hasfour lines of symmetry and order-four rotationa symmetryisa

The angleof rotational symmetry for letter Sis

A linesegment issymmetrical about its
Rotation turnsan object about afixed point. Thefixed point iscalled
Each of thelettersH, N, Sand Z hasarotationa symmetry of order

Thelineof symmetry of anisoscdestriangleisit's fromthe
vertex having theequal sides.
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5.

o ZHED

O

Cut thecapital letters of English and paste them in your note book. Draw possible number of
lines of symmetry for each of theletter.

() How many lettershave no linear symmetry?What arethey?
()  How many lettershave oneline of symmetry? What arethey?
(i)  How many lettershavetwo lines of symmetry?What arethey?
(v) How many letters have more than two lines of symmetry?What arethey?
(v)  Which of them haverotationd symmetry?What are they?

(M)  Which of them have point symmetry?What arethey?

Draw some natural objectswhich have at least oneline of symmetry.

Draw threetessdlations and expose the basic shapes used on your tessellation.
Congtruct aline segment of length 7cm. Draw possibleling(s) of symmetry.

If alinedevidethe given figureinto two coincidental parts, thenthefigureis
saidto be‘symmetrical’ and thelineiscalled the ‘axisof symmetry’ or = Fryl
‘line of symmetry’. Y3UZNI
A figure can have one or morethan onelinesof symmetry or axesof symmetry.

If werotate afigure, about afixed point by acertain angle and the figure looks exactly the same
asbefore, wesay that thefigure hasrotationa symmetry.

Theangleof turning during rotationis cdled the angle of rotation.

All figureshaverotationa symmetry of order 1, as can berotated completely through 360° to
come back to their origina position. So, we say that afigure has rotationa symmetry only when
the order of symmetry ismorethan 1.

Some shapes haveonly line symmetry and some have only rotational symmetry and some have
both. Squares, equilaterd trianglesand circleshave both line and rotational symmetry.

Each regular polygon has as many lines of symmetry asit’'ssdes.

Regular Regular Equilateral
Regular Polygon Hexagon | Pentagon Square Triangle
Number of linesof symmetry 6 5 4 3

2

Raancni H H
carmer | MIrror images

Theimage of an object asseenin amirror isknown asmirror image. In mirror image of an object, right
side of the object gppearsat left Sdeand viceversa. There are Some objectswhose mirror imagesare
identical to theobjects. For example, 11 capital English dphabets whosemirror images remainunchanged.
TheyareA,H,I,M,O, T,U,V\W, X and.
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Mirror Imagesof English Alphabetsand somenumbers:

A A M 1 a = N n 0 0
B a O b d o o 1 I
C 2 P q C 2 p q 2 £
D a a o d b q P 3 E
E 3 R A e 5 r 1 4 b
F 3 5 e f t 5 2 5 ¢
G ) T T g ;5 t 1 6 3
H H L L h rl u u ¥ 1
| | ') W I | v v 8 8
} L W W | L w W 9 e
K y X X k A X b 10 0Ot
L 1 Y ¥ | | Y v 11 [l
M Y L X m 38! 7 .7 12 LI
Practicequestions:
Choosethecorrect mirror imageof the given words
1. LATERAL ( )
a) TAKELAT b) JAJATAI C) LARETAL d) JASATAL
2. QUANTITATIVE ( )
a) ONVULILYLIAE D) EVITATITNAUQ
C) QUAMTITATIVE d) aVITATITUAUO
3.  JUDGEMENT ( )
a) TNEMEGDU]  b) Tmamacanl C) TamMacaul d) [UDOIMAUT
4. EMANATE ( )
a) ENVMVILE b) atamama C) ETANAME d) EATEMAN
5.  KALINGA261B ( )
a) KVIIMGvYerd b) B162AGNILVK C) B261KALINGA d) @I0SADUIIAM
6. COLONIAL ( )
a) LAINOLOC b) JAINOLOD C) FAIMOroC d) Jammoaoo
7. BR4AQIGHI «( )
a) IHarOALId b) 1H61QA4RB C) IHoIOvYad  d) 1HoOVrsIg
8. R4E3N2U «( )
a) sErM2U3 b) U2N3E4R C) USuears d) Uwreasr
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@Céoés ol wETren Ok 57 Sogge (Bddoeren:

& .y M 1 a (= n n 0 0
B A& 0 O b d o © 1 I
C 5 P 9 C 2 p q 2 L
¥ | Q (8] d b q P 3 £
E 3 R A e 5 r 1 4 b
Foo3 s 2 f : s 2 5 2
G T ¥ g 7 t 1 6 2
H H L L h rl U u 7 v
| | v W | | v W 8 g
J L W W I L W W 9 e
K y X X k A X b 10 0t
L 1 Y ¥ | | Y v 11 [l
M %] L A m i I 5 12 LI
PET (DHee:
Bois e SoreB wgod® JBE Hedowreis dinFiod.
1. LATERAL ( )
a) TABELAT b) JagdTAl C) LARETAL d) JasataL
2. QUANTITATIVE ( )
a) OGNVWIILVLIAE b) EVITATITNAUQ
C) QUAMTITATIVE d) aVITATITMAUD
3. JUDGEMENT ( )
&) TNEMEGDU] D) Tmamacanf © Twamacaul d) [wupboaMauT
4.  EMANATE ( )
a) ENVIVLE b) atamama C) ETANAME d) eaTEMAN
5. KALINGA261B ( )
a) kvrmGvssrd D) B162AGNILVK C) B261KALINGA ) 8reSADULIAN
6. COLONIAL ()
@) LAINOLOC b) JainoLoo  ©) ramoroc  d) Jamoaon
7.  BR4AQIGHI ( )
a) 1HorOAr1g D) He1Qa4RB O HarOviag  9) morovass
8. R4E3N2U ( )
a) garm2U3 b) U2N3E4R C) usviEars d) useasr
75 558 BTG e



9. DL3N469F

a) F964N3LD b) TearmeIa
10. MIRROR
a) so0saMI b) ag091m

Water images:

C) F469N3DL

C) RORRIM

d) Troevieda

d) sosa4gim

Thereflection of an object asseeninwater isknown aswater image. The upper part of the object seen
downward and vice-versa. There are some objects whose water images areidentical to the objects.
For example, 9 capita English aphabets given below, whose water imagesremain unchanged. They

aeB,C,D,E,H, |,K,Oand X.

A B €C D E F 6 H | J S - A%
Y r 6 B E B & H ] 1 K T W
N O P Q R 5 T U V W X Y £
n O 0 ¥ L N A M
a b ¢ d e f g h 1 ] k1 m
T p e ] o I 5 1] 1 | K | 11
n o p q r 5 i u v W ¥ Fil
w o b d 1 & 1 n n A X
o 1 2 3 5 8 10 11 12
O I 3 3 e € N B 0 IT I35
Practicequestions:
Choosethe correct water image of the given words
1. KICK ( )
a) AICA b) KIDK C) AICA d) kick
2. UPKAR C )
a) NbKVEK b) nPkvE C) UbKVEK d) RAKPU
3. KID C )
a) A1a b) KID C) AID d) kDI
4. SUBHAM « )
d 2NGHVIN b) snaHAW C) 2NBHV I d) MAHBUS
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9. DL3N469F ( )

a) F964N3LD b) TesrmieIa C) F469N3DL d) Troevieds

10. MIRROR ( )
a) sosaMI b) asos1m C) RORRIM d) soss1Mm

hHest padowre :

28 0D wsedo DA DHer 83508 i HBS® (Hadowo. S50 Dgriio (8ohIHE 0BG
Bobdigriio PRV Eleth&od. EQ) SyHe 5 (H&Doered & S0H oD SPBOEMOEFaD. GTRsTSEat:
Bod S & ol DY wETre & H&Doeren E8H. @d: B, C, D, E, H, |, K,0%805» X.

A B C D E F G H | J K L A%
¥y &2 ¢ B E E & H 1 7 K T W
ND P a R 5 T U V W X ¥ z
M o b 0 E 2 L N A M X

a b ¢ d e f g h 1 | k] m
T p e ] o I 5 1] 1 | K | 11
n o p q r s u vV w X ¥

v o b d 1 & [ n +r w 2z 4 5

o 1 2 3 4 5 & 7 8 9 10 11 12
g T 3 3 & 2 € A 8 9 10 IT I3

PET (DHee:

B3 Bere Took) BOTR A (H8Howres EHFSs.

1. KICK ( )
a) AICA b) KIDK C) AICA d) KICK

2. UPKAR ( )
a) NbKVEK b) NPKVE C) UbKVE d) RAKPU

3. KID ( )
a) Ald b) KID C) AID d) KDI

4.  SUBHAM ( )
d) 2NGHVIN b) SNdHAW C) 2NBHVN d) MAHBUS
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5. CHIDE

a) DHIad b) cHiaa C) EDIHC d) CHIDE
6. HIKE

a) HIKE b) exiH C) HIAF d) uika
1. CODE

d) CODE b) EDOC C) podd d) o opa
8. ab45CD67

a) ap ¢ 2Cpe) b) spe2cpey ©) spracp9y  d) =pyarpes
9. abc

a) spc b) abc C) cba d) ada
10. 01234

a) 0153+ b) 43210 C) 01324 d) 01334

Mirror image of the clock

1. Aclockisadevice provided with three hands an hour
hand minute and second hand. Hours hand also known
as short hand and minutes hand is also known aslong
hand.

2.  Thefaceof theclock isdivided into 12 equal divisions. Theangular
space between any two consecutive divisons hasfurther divided into
fivemoredivisons.

Let usobservethefollowing images of aclocksand their mirror images:

Case| :Tofindthetimeinthemirror image subtract the actua
timefrom 11 hours 60 minutes. 09:30

Examplel1: If actual timein clock is9 hours 30 minutesthen,
what isthetime showninmirror?

Solution : 12 hrs60 min—09 hrs30 min=2hrs30 min

Example2: If actual timein clock is7 hoursthen what isthe
time showninmirror?

Solution: 11 hrs60 min—07 hrsO0 min=4hrs60 min=5hrs (1 hour = 60 minutes)

|

Figal e mdgd
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5. CHIDE ( )

a) DHIad b) cHiaa C) EDIHC d) CHIDE

6. HIKE ( )
a) HIKE b) ExiH C) HDid d) uika

7. CODE ( )
8) CODE b) EDOC C) hoad d) »opa

8. ab45CD67 ( )
a) ap ¢ 2Cpe) b) sptacpey  ©) spracp9y ) =peacpey

9. ahc ( )
a) spc b) abc C) cba d) 2da

10. 01234 ( )
a) 0153+ b) 43210 C) 01324 d) m3se

H&SrSo oY) @Cgoé‘s (38D oeren

M Haand
1. KBS0’ Kobre Swmep, ADore Sney, DEF Swep
D 3 8570 Q) Gorow. Hotw H0epd DHIDe i Hand
@, DT Snepid W) © Wotrd.
Second Hand

2. RK&oSrBo grito 12 ddbvgrrrenr DgBotad Gotnod. e S
(D&gro 8BA 5 grrrenre 05305200008,

G380 6 HEATrTre HEren B @Cgoés & (H8Doered oLk,

0L B¥o : @Cgoés 50 KRPE0 ¥H6H0 BenoESmrl8,
@den DA 11 Kotre 60 A Hood BRTETD.

STer8n-1 | K&PE5088d $ao 9 Kon 30 A ©ond
e:f)cgoeS‘ts o (H&Dowos® Hoho Jod ?

|

FES 1 11 Kon 601D —09 Kou 30 du = 2K0n 30dn

STES-2 | KB5S KEncho 7 Hon wowd @gos® o — -
o (880208 Hraho dos?

FS 11 Son 60 n —07 Kon 00 =4 K5on 60 =5Kon (1 Kon =60 i)
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Casell : If thetimeinclock isbetween 12hrsand 01 hr thento find

the time in the mirror image subtract the actual time from 23 hr 60
min.

Example: If actud timein clock is12 hours 15 minutesthen what is
thetimeshowninmirror?

LTS

Solution: 23 hrs60 min—12hrs15min =11 hrs45 min

Practicequestions:

1.

10.

If actual timein clock is 06 hours 10 minutesthenwhat isthetimeshowninmirror?
(@ 3hrs50min  (b)4hrs50min  (c) 5hrs50min  (d) 5hrs50min

If actual timein clock is 03 hours 54 minutesthenwhat isthetimeshowninmirror?
(@ 8hrs06min  (b) 9hrsO6min  (c) 8hrs54min  (d) 9 hrs54 min

If actual timein clock is 08 hours 26 minutesthenwhat isthetimeshowninmirror?
@6hrs34min  (b)3hrs34min (c)1hrs34min (d) 3hrs36min

If actual timein clock is4 hoursthen what isthetime shownin mirror?

(@ 7hrs (b) 7hrs30min  (c) 8 hrs (d)8hrs30min
If actud timein clock is100 clock thenwhat isthetimeshowninmirror?
(@ 2hrs (b) 3hrs (©4hrs (d)5hrs

Faal muss Firrre imugs

5143

If thetime shownin mirror is10 hours 05 minutesthen what istheactua timein clock?( )

(@ 1hrs55min  (b) 1hrs35min (c¢) 1hrs25min  (d) 12hrs15min

If thetime shownin mirror is02 hours47 minutesthenwhat istheactua timein clock?( )

(@6hrs13min  (b) 7hrs13min (c)8hrs13min (d) 9hrs13min

If actud timein clock is11 hours45 minutes then what isthetimeshownin mirror?
(@ 1hrs15min  (b)3hrs15min (c)6hrs15min (d)12hrs15min

If actual timein clock is 12 hours 45 minutesthenwhat isthe timeshownin mirror?
(@ 9hrs15min  (b) 10hrs15min (c)11hrs15min (d) 12hrs15min

If actual timein clock is 12 hours 12 minutesthen what isthetimeshownin mirror?
(@ 11hrs42min (b) 11 hrs48 min (c) 10 hrs48 min (d) 12hrs42min

VIl Class Mathematics @
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Bokd B0 1 283 KBS0 &8 $raho 12 Ko 8w 1 Ko
SV E@:S&ﬁs e95en K0 23 Ko 60 A 008 HVI5D.

S8 -3 | KRG0S ¥rcho 12 Kou 15 i e@onsd @?goé‘g
o0 (8008 HvcHo Jo?

LTS

PES 2 23 Ko 60 dn — 12 Kon 15 du = 11 Non 45 Qi

FET (D

1 @CgoeSS o0 (H8Do0S® $Hcho 6 Kon 10 i wond KEsEos® $koho dos?
(@) 3 Ko 50 du (b) 4501 502 (€) 550n 502 (d) 550u 40 du

2. @Cgoé‘g o (H8Don0S® $vaho 3 Kon 54 i wond KBTS’ S0 dos?
(@) 85on 061 (b) 950 062 (c) 8Kon 542 (d) 9Kon 54

3. K&cirSos® “haho 08 Kon 26 A @and @Cgoef’ o (880208 HoaHo Jos?
() 65on 34n (b)) 350 342 (c) 15on 342 (d) 350 36

4. K80rE0s® $ocho 4 Kol @and @Cgoé‘s o0 (880208 HoaHo Jos?
(a) 7 Ko (b) 7501 302n  (c) 8Kon (d) 850n 30

5. K&cirsos® dvaho 10 Kon ©ons @Egoé’s o (8008 HochHo Jos?
(a) 250 (b) 350n (c) 450 (d) 550n

6. K&rSos® “vaho 10 Ko 05 e@and @Jegoeﬁ‘S o0 (8008 HvchHo Jos?
(@) 15ou 551 (b) 150 35du  (€) 18on 252 (d) 12 Kon 15

7. 5805808 $oho 02 Ko 47 i wond @Cgo@‘s o (8008 HvchHo Jo?
(@) 65on 13 (b) 750n 132 (c) 8Kon 132 (d) 9K5on 13

8. K&csrSos® $svoho 11 Kon 45 i eowsd @Cgoé‘s o (B8N0 HocHo Jos?
(@) 150 1520 (b) 3o 15 (€) 6Kon 152 (d) 12 K0on 15

9. K&osrSos® dvoho 12 Kon 45 i wond @Cgoé‘s o0 (8008 HocHo Jo?
(@ 9%on 1521 (b) 1050n 1520 ()11l Kon 152 (d) 12 K50n 15

10. K&osrSos® dvoho 12 Ko 12 i eond @Cgoé‘s o (8008 HocHo Jo?

(@) 11 50n 4221 (b) 11K50on 482 () 10K50u 48 (d) 12 Kon 42
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1)
2)
3)
4)
5)
6)
7)

1)

1)

2)

1)

2)

1)

1)

5)

1)

1)

i)5:8

vi) 2.1

1)12:13

i) Inproportion
i) 57

ANSWERS

CHAPTER - 1
REVIEW EXERCISE

i) 2:3 i) 5:4 iv) 10:1 v) 10:7

vii) 8:73

i) 3:2 i) 1:3 iv) 3:2 v) 8.7

i) Inproportion iii) not inproportion iv) Inproportion V) Inproportion
ii) 45 i) 7 iv) 20 v) 21

6:8: 9:12: 12:16 ;: 15:20; 18:24 : 21:28

1)12:18 i) 15:18
© 1050, ~ 450 8) 3:2 9) 42cm., 90 cm.
Exercise 1.1
" 22500, T 22500 2) " 45000, * 28000 3) ~ 18000, ~17500 45
Exercise 1.2
i) Direct proportion i) Direct proportion iii) not in Direct proportion
iv) Direct proportion V) norelation
T 348 3) 54cm. 4) 225K g. 5) 11l 6) 15 months
Exercise 1.3
i) Inverse proportion i) Direct proportion i) Inverse proportion
Iv) Inverseproportion V) Direct proportion
16days 3)25days 4) 60Kmph. 59 6) 5 7) 30 8) 300
Exercise 1.4
1 day 2) 3days 3)540 4) 16 5) 8
Exercise 1.5
Loss percentage 16% 2) Profit percentage 20% 3) 528 4) " 3,08,000
25% 6) 50% 7) 10.88% 8) 11 é% 9) " 279.50
Exercise 1.6
"~ 630.50 2) 5% 3) " 203 4) " 880
Exercise 1.7
" 2268 2) ~ 28050 3) 4yr. 4) " 50,000 5) 6yr.
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1)

2)
3)

4)

5

6)

7)

1)

1)

2)

1)

2)

1)

1)
5)

1)

1)

RPN c0en

ogrgedo - 1
?’.9)26655363 ©gT5R0
1)5:8 i) 2:3 i) 5:4 iv) 10:1 v) 10:7
vi) 2.1 vii) 8:73
1)12:13 i) 3:2 i) 1:3 iv) 3:2 v) 8.7

) @ddrsos® etk i) doarsos® o i) wdirsos® S iV) eddrsod® ek
V) 0808 ot

i) 57 ii) 45 i) 7 iv) 20 v) 21
6:8; 9:12; 18:24; 15:20; 12:16; 21:28
1)12:18 i) 15:18
" 1050, 450 8)3:2 9) 4220.8»., 90 0. 5.
oo 1.1
" 22500, T 22500 2) ~ 45000, ~ 28000 3) ~ 18000, ~17500 4)5
oo 1.2

i) w5 SmHdEost Sobh i) wdtirhdrsos® Soth i) ottiridrsos® 85
iV) @588 Sridrsos® ok V) $02080 B
"~ 348 3) 5420.80.  4) 2258 (. 5)116.  6) 5%.

@e;géo 1.3

) D8bsrso i) ostirdddo i) dStEmHFTE0
V) DS S0 V) osetsmbhdrso

16 &%ren  3) 258%»en  4) 60 8.&n. /Ko 59 6) 5 7) 30 8) 300
wgmio 1.4

1 &% 2) 3&%en 3) 540 4) 16 5) 8
egmso 1.5

S50 16% 2) ergfo 20% 3) 528 4) " 3,0%,000

25% 6) 50% 7) 10.88% 8) 11 5% 9) ~ 279.50
oo 1.6

"~ 630.50 2) 5% 3) " 203 4) " 880
wgmso 1.7

" 2268 2) ~ 28050 3) 4o 4) " 50,000 5) 60
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1)

6)

1)
2)

3)
4)
5)
6)
7)
8)

1)

2)
3)
4)
5)
7)

Unit Exercise

© 1350 2)4 3) 4hr. 4) 16 days 5) 6000
6
26 1—9% 7) = 5750 8) ~ 800 9) " 24750 ; ~ 99750

CHAPTER - 2

Exercise 2.1
i) 143 i) 25° iii) (ab)* iv) 7xp?x q
1) 27 x 27 x 27%x 27 x 27 x 27 i) 101 x 101 x 101 x 101 x 101
i) 2b x 2b x 2bx 2b Iv) 3x axaxaxaxaxaxaxa
i) 3* i) 5° i) 22x 3* iv) 22x 3 x5!
i) 28 i) 37 i) 32
3 x 42 = 3x3x3x4x4 and 43x 3 = 4x4x4x3x3. They are not equal.
i) 10° i) 2° i) 3°
i) 31 i) 17 iii) 125
i)3x 10 m/sec i) 121 x 10’ crores
Exercise 2.2
i) 3® i) 9° i) 2% iv) &
1 ) _(5)
Vi) ; vii) (-6)* viii) 6 iX) (Ej
i) a® i1 iii) 28 iv) 5°
1
i) 1 i) 1 i) -1 iv) 1
5 6) 20
i) 2500 i) 4 8) 3

4
9) Shehasdoneit incorrectly. Because (52) =58

10) 3*x 4° isnot equal to 12 because 3° x 4°= (12)°

1)

2)
3

Exercise 2.3
i) 23468 = (2 x 10%) + (3 x 10°) + (4 x 10°) + (6 x 10") + (8 x 1)
i) 120718 = (1 x 10°) + (2% 10%) + (7 x 109 + (1 x 10%) + (8 x 1)
iii) 806190 = (8 x 10°) + (6 x 103 + (1x 10%) + (9 x 10%
iv) 3006194 = (3 x 10°) + (6 x 10°) + (1x 10°) + (9 x 10%) + (4x 1)
i)5x10° i) 4.83x 10° iii) 3.94x 10" iv) 3x 10’
i) 1.2 x 10" years i) 4.02 x 108 km

VIl Class Mathematics @
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V) (EJ

X) (-3)%

v) 1.8x 10°

Key



Qe ©TA00

1) 1350 2)4 3) 4Kon 4) 16 &%a»en 5) 6000
6
6) 26 1—9% 7) = 5750 8) ~ 800 9) " 24750 ; ~ 99750
OTeHo = 2
oo 2.1

1) i) 14 i) 25° iii) (ab)* iv) 7xp*x q
2) Q) 27 x27x27x 27 x 27 x 27 ii) 101 x 101 x 101 x 101 x 101

i) 2b x 2b x 2bx 2b iv) 3x axaxaxaxaxaxaxa
3) i) 3 ii) 53 i) 22x 3* iv) 22x 3 x5!
4 i) i) 3 i) 3
5) 3 x 42 = 3x3x3x4x4 508050 43%x F = 4x4x4x3X3. 099 JHrK50 0.
6) i) 10° i) 2° i) 3°
7 )3l i) 17 iii) 125
8) i)3x10%&/. i) 121 x 107 &%y

o0 2.2
2 15
1) i) 3B i) 9° i) 2% iv) a® V) (Ej
1 5)°

vi) =3 vii) (-6)* viii) 6 iX) (Ej X) (-3)%®
2) i) a° i) 1 iii) 28 iv) 53
3) 1
4 i1 i) 1 i) -1 iv) 1
5 5 6) 20
7) i) 2500 i) 4 8)3

4
9) &6 sipyre Fwod. ot (5) = 5
10) 3°x 4° Baiy 125 Himdo S, dothEsm 3° X 4= (12)°

o0 2.3
1) 1)23468=(2x10%) +(3x 10°) + (4 x 10%) + (6% 10Y) + (8 x 1)
i) 120718 = (1 x 10°) + (2% 10%) + (7 x 109 + (1 x 10%) + (8 x 1)
iii) 806190 = (8 x 10°) + (6 x 103 + (1x 10%) + (9 x 10%
iv) 3006194 = (3 x 10°) + (6 x 10°) + (1x 10°) + (9 x 10%) + (4x 1)
2) i)5x10° i) 4.83x 10° i) 3.94x 10" iv) 3x 10’ v) 1.8 x 10°
3) i)1.2x10"%on i) 4.02 x 10°8.8%.
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UNIT EXERCISE

1) i) l4raisedtothepower of 9 i) 12% i) 1
2) i) 2x3* i) 26x 52 i) 24x Fx 52
2P
3) i) a“ i) 18* i) 1 iv) 63 V) ?
4) i) 2w i) 4° 5 k=7 6)p=2
8 )(2x10%+(6x 10" +(8x1)
i) (1x10°) +(2x10% + (7 x 10°) + (1 x 10Y) + (8 x 1)
9 i) 3.84467 x 10°m i) 1.989 x 10% kg.
10) i) No, because x3x x2= X° ii) No, because (6% = 6%
e . P 1
iii) No, Becauseﬁ =2X iv) No, Because ? =3
11) No,itis4 12) Byulahasdoneit incorrectly. because 2°x 21°=2%
39
13) Réfi hasdoneit incorrectly. becaJse? =36 14) (@)° . & because (&)’ &
2. Exponentsand powers(Odd oneout in numbers)
Practicequestions
1 2 3 4 5 6 7 8 9 10
o b d b d c b d o d

CHAPTER - 3

REVIEW EXERCISE

1. constants=0,-5,700,-1,10 variables=—x, 3t, 5ab, -m, -n, 2pqr, ab, - 6z
2.  Expresson=2n+1

. .. .y . ._bc

3) i)x-=5 ii)2k+38, |||)§, IV)Z, v)3p-1

4) i)threeaddedto s ii) tenaddedto thriceof p iii) eightlessthanfivetimesof ¢
iv) tentimesz V) ninth part of b

5) 1) Cos of pencil = x then cost of pen=2x i) ageof Yusuf = athen age of John=a+ 10,
iii) height of Giri = h, thenheight of Sri=h—-15  iv) if breadth =b, thenlength=3b +2

Exercise 3.1
1) i) —7,&bc iii) 2, % iv) =6, mn v) cd
2) i)5,-3t? i 1,12t iii) X, 2xy, 3y iv) 100m, 1000n V) — p2?, 7pq
3) i)-ba i)ba )b ivy* v)-bc  vi)bc
4 1)2x2 i) —x, -1 i) =7xy, =7y

VIl Class Mathematics @ Key



O QeS ©TX0

1) i) 14a8) 95 sedo ii) 1217 i) 1
2) i) 2x 3 ii) 2% 57 i) 2¢x 32x 2
2P
3 i) a* ii) 18 iii) 1 iv) 63 V) 3
4) i) 2w ii) 4° 5 k=7 6)p=2
8 i)(2x10%+ (6x 10" +(8x1)
i) (1x10°) +(2x10% + (7 x 10°) + (1 x 10Y) + (8 x 1)
9) i) 3.84467 x 10°%v. ii) 1.989 x 1008 (7.
10) i) o8, DoHEI X3 x X2= X5 ii) soes, Do (6°)°=6%
i) 5o, Dotsssis B e iv) soch, DoHES e _L
508, mw—s = 508, ™ = =
° 22 ° ® P
1) =, oo 4 12) eoeger Spre D008, oHEdme B x 210= 215
30
13. &% shpre 3. oHEST 7% 14) (@), & somssm (@) &
2. $PEPoTPed O reren (P{Homr ) Sogged hioNio)
P (B
1 2 3 4 5 6 7 8 9 10
c b d b d c b d c d
oErgeho - 3
‘@26655363 g0
QBTeden = 0,-5,700,-1,10 $8oedHen =X, 3t, 5ab, - m, - n, 2pgr, ab, - 6z
2. Jdedo=2n+1

. .. .y .. bc

3) i)x-=5 ii)2k+8, |||)§, IV)Z, v) 3p-1

4) i) Sorth, SB Bodalod, i) p &8 0026 B 10 edadod,
iif) C &o8), 5 Bey ol 8 AIcH&od. V) Z B08), H6BER, V) b&® 95 Sok

5 )apd PO = X ©ond DS PBH = 2X i) SrdD H0KD) = awond e Hahdy) =a+ 10,
iii) A8 Oy = h, @owd 18 A& =h—15 iv) Iken) = beond &P = 3b+2

oo 3.1
1) 1)4,—-xy i) —7, &b’c iii) 2, % iv) =6, mn
2) i)5-3t2 i1t i) X, 2xy, 3y iv) 100m, 1000n V) — p?c?, 7pq
3) i)-ba i) 5a i) b iv)—? v)-5¢c Vi) bc
4 1)2x2 i) —x, -1 i) =7xy, =7y
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1)

2)

3
4)

1)

2)
3
4)

10)

1)
2)
5)
8)

1
2)

3)

4)
5

6)
7)

Exercise 3.2
i) True, because they contain variableswith different exponents

i) True, because they contain variableswith same exponents
iii) False, threeterms contain same variableswith different exponents

i) &, 2& i) yz, éyz iii) 4nén, —nYn - iv) ack?, 3cal?, 5hlac

i) 2, Binomial i) 1, Monomid iii) 3, Trinomial

i) Binomid if) Monomial iii) Trinomia iv) Monomial v) Monomia

vi) Trinomid vii) Monomid viii) Binomid iX) Binomid X) Binomid
Exercise 3.3

1) —6a; +6a i) 7¢2+ 2 ; =7¢*2 i) 6x2+4x —5; —6x2—4x + 5

iv) 7a—9 + 3c; —7a+9b—3c
i) x>+ 6x—5 i) 4a&—-5a+3 iii))3nf—-m+6 iv)c+2cc+c+1 V) —p*+9

i)6x*+3x+8 ii)—2a+5ab+6 iii) —3p?—3p—-6
) X+2y ii)2a+3b+4c iii)—FP+Im —-m? iv) -5x*+4x + 10
V) 4m? + 4mé + Tm—7 5) 18x -2y 6) 4a+b
X*+xy—6y*> 8)4p’—-3p-2 9)4x&-ab-3b*+ 17
i) 22x2 + 8xy + 12y? i) — 14x2 —20xy — 10y?
Exercise 3.4
)3 i) 21 i) 5
)2 i) 7 i) —4 3)-31 4) 15
i) 25 m? i) 144 nv iii) 42.25 nv 6) 48cm? 7) 90
)6 i) 0 ii) 6 iv) 1 v) =39
Unit Exercise
i1 i) X iii) 2d iv) 3 v) -1

1) False, ii) False, iii) True, iv) False, v) True

a
TheLiketerms, 3a, —8a, —a, E; 6b, b; 5c, 7c, 9c

4x + by

i) 7x + 4y (herewe should not add the coefficients, because of different variablesx , y

i) 1022 + 6ac (here we should not add the Coefficients. Because 8¢, 6ac are unlike terms)

iii) (6 —9)pg? = —3pg? iv) (15-1)mn=14mn

V) 7—3a, herewe should not subtract the coefficients 7 and 3, because 7 and — 4aare unlike
terms.

i)6a+6 i) 11m-3n

i) 2y ii) 7pq iii) —15t—4

VIl Class Mathematics Key



@@g&o 3.2

1) i) Dz0, QoHEST SETrdHe @) Srarosen SES.
i) Qezo, DOLEI™ SBoodHe SE) FreBPosTeD BETPEED.
i) 8y, 002t Heen 28 $80°8 EOA &NB8 Hraroseen SIS0,

2) )& 2 i) yz, éyz iii) 4nén, —nYn - iv) achk?, 3cal?, 5h’ac
3 i)2,6%8 i) 1, 2856 iii) 3, (B5&
4) i) exhd i) B8 i) (89556 iV) D850 V) D856
Vi) 8550 Vii) D856 Viii) &6 X) B30 X) B0
o0 3.3
1) i)—6a +6a i) 7¢2+ 2 ; —7¢*2 i) 6x2+4x —5; —6x2—4x + 5

iv) 7a—9b+ 3c; —7a+9b—3c
2) i)x*+6x-5 i) 4&—-5a+3 ii)3m—-m+6 iv)cc+2c2+c+1 V) —p*+9

3) i)6x2+3x+8 ii)—2a&+5ab+6 i) —3p*—3p-6
4) i)x+2y ii)2a+3b+4c iii)—1P+Im —m? iv) -5x*>+4x + 10
V) 4mé + 4m? + Tm—7 5) 18x—2y 6)da+b

7 TXe+xy—6y? 8)4p’—-3p-2 9 4d4a&-ab-3v7+ 17
10) i) 22x2+ 8xy + 12y? i) — 14x2 — 20xy — 10y?

oo 3.4
1) )3 i) 21 i) 5
2 2 i) 7 i) —4 3)-31 4) 15
5 i) 25?2 i) 144 &2 iii) 42.25 &2 6) 48 20.0? 7) 90
8 )6 i 0 iii) 6 iv) 1 v) =39

e ©gTdo
) D1 i) X iii) 2d iv) 3 v) -1
2) i) 8Ky, i) 8Dy, i) 2.8p, V) 3P, V) 2y
a

3  Kerd Soeen 3@ —8a 4, 5 ; 6b, b; 5c, 7c, 9c
4) 4Ax+6y

5) i) Tx+4y (et Heeseon Eendin. oSBT X, Y e S8 SETedHhen).

ii) 8aF + BacC (a8)% 1HeaseeR Eendsn. JotHESe 82, 6aC Herd Huren)

iii) (6 —9)pg? = —3pg? iv) (15—21)mn=14mn

V) 7-3a 8B Heeseen 7, 3 o E2F D50, JoBEIT 7, —daen Jerd Hween.
6) (i)6a+6 (i) 11m—-3n
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8 i)3t+5 ii)—a+3b+2c iii))3x+3y+15
9) 5x2+9%-4 10) & —5&¢ —6a+ 9

3. Algebric Expressons(Coding and Decoding)

Practicequestions
1 3 4 5 6 7 8 9 10
a c b b d a c b d
11 12 13 14 15 16 17 18 19 20
a b c d b c d a c b

CHAPTER 4

Exercise 4.1

3) Isoscelestriangle
Unit Exercise
7)  No, wecan't construct thetriangle. Becausethe sum of any two sidesisgreeter than thethird
Sde.
CHAPTER 5
Review Exercise

1) i) 1) 50 Sg.m.; 30m. 2) 5cm.; 42 cm.  3) 180mm.; 7200 Sg.mm.  4) 5m.; 65 sg.m.

i) 1) 1600 Sg.cm. ; 160cm. 2) 9m; 36m 3) 30mm; 900 Sg.mm.
iii) 1) 14cm.; 44cm. 2)21m.;42m.  3) 7mm.; 44 mm.
iv) 1) 12cm 2)26m

4. Congruction of Triangles (Counting of triangles)

Practicequestions

5 6 7 8 9 10
b a b a d c c a a b
Exercise 5.1
1) a)9Sg.cm. b) 6.72Sg.cm.  ¢) 6 Sg.cm. d) 5Sg.cm.
2) 8.74g.cm. 3) 8m.; ~ 6,000 4) 150 Sg.cm. ; ~ 300
5 456 Sg.m. " 22,800 6) 15m. ; ~ 48,750
Exercise 5.2
1) 44Sg.cm. 2) 750 Sg.m. ; ~ 75,000 3) 37,600 Sg.cm. ; ~ 5,64,000
4) 2,925Sg.m.; " 2,34,000 5) 198 Sg.cm. ; ~ 396
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7 )2y (i) 7pq (iii) —15t—-4
8 ()3t+5 (i) —a+3b+2c (iii)3x+3y+15
9) 5x2+9x-4 (10) & -5 —6a+9

3. D “Erren (B¥8h Hdukn &5°80R)
P (BHe
1 3 4 5 6 7 8 9 10
a c b b d a c b d
11 12 13 14 15 16 17 18 19 20
a b c d b c d a c b
oERgeo - 4
oo 4.1
3 Kol (Bghessn
SR v
7) @6&0:532633. DoESMT (BeHasind® O Bokh dhere SoE 35 gheso E0& QENNT 0Td.
OeHo - 5
‘@26855363 ©FT0

1) i) 1)50:3.80.;308. 2) 520.80.;4220.8. 3) 180 0.8, ; 7200 5. 0.8, 4) 5 &.; 65 5. 8.
i) 1) 16005.20.80.; 160 20.8.  2) 9&.; 36 .  3) 30 0.8, ; 900 3. 0. 8.
iii) 1) 1420.£0.; 44 20.8. 2)21%n. ;4258. 3) 7 0.8, ; 44 0.8.
iv) 1) 1220.85.  2) 26 .

4. (Bgbe: Joyren ((Bghered 8§ oNo)
PET (B
5 6 7 8 9 10
b a b a d c c a a b
%% 5.1
1) &) 95.20.8. b) 6.725.20.8%. €) 635.20.8.  d)55.20.8.
2) 87435.20.8%. 3)8%&.;" 6,000 4) 150 $.20.8. ; ~ 300
5) 456 20.80. T 22,800 6) 15 &. ; ~ 48,750
05730 5.2
1)  445.20.8. 2) 750 5. 20.80. ; ~ 75,000 3) 37,600 5.20.8. ; ~ 5,64,000
4)  2,925:5.20.8. ;" 2,34,000 5) 198 5. 20.8. ; ~ 396
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Exercise 5.3

1) 3850Sg.cm. 2) 616 Sg.cm.  3) 21cm.; 42cm. 4) 7 cm. 154 Sg.cm.

5 9856 Sg.m.; " 2,95,680
Exercise 5.4

1) 1914Sgm. 2)1386Sg.m. 3)374Sg.m.; 56,100 4)1650Sg.m.; = 24,75,000
Unit Exercise

1) i)b ii)a iii) c

2) i) Areaof outer rectangle—Areaof inner rectangle

ii) areaof outer square— areaof inner square iii) 7 (R+1)(R-T)
3) 117Sg.cm 4) 208 Sg.m. 5) 61,600 Sg.cm. ; ~ 3,08,000
6) 384Sgm.; 38400 7)2464Sg.cm. ;7,392 8)2,002Sg.m. ;" 3,00,300

5. Areaof planefigures(Non-verbal)

Practicequestions (Embedded figures)

2 3 4 5 6 7 8 9 10
a c b a c a b b d b

Practice questions (Figure completion)

4 5 6 7 8 9 10
d d b a c d b d b b
CHAPTER 6

Review Exercise

iNO

{i} (i} fii] (i}
2)  Yes, yes, no, yes, yes, no

1)

Exercise 6.1
1) Isoscelestriangle

I
3 | 1
3 ] F ¥ &, d
— Wl : ) -
-* - -
* -
- I ] -
j - .
-~ = i = T
' 2 i
i L

i -
[Hi}

=g

.
r
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oo 5.3

1) 38505.20.8. 2)616%.0.80. 3)2120.80. ;4220.80.  4) 720.80.; 154 5. 200.8%.
5 9856 3.&. ;" 2,95,680
oggdo 5.4
1) 191458 2)1386$.80.  3)37435.80. ;756,100  4) 165035.8n. ; T 24,75,000
SRS v
1) 0)b ia i) c
2) i) chHd ég}ééﬁ@ DeegKn —E8H éqé»::ﬁéé;é@ LRI
ii) 2058 SEBE Baregsn —&850 SHBE oo i) 7(R+1)(R-T)
3) 117 5.20.5. 4) 208 5. 5. 4) 61,600 5.20.80. ; ~ 3,00,800
5) 38435.80.;738400 6)2,464$.20.8. ;7,392 7) 2,002 $.8. ; ~ 3,00,300
5. 3dde Stre e (9TRE-T°OE (HHew)
FET (B (&I D(EFw)
2 3 4 5 6 7 8 9 10
c b a c a b b d b
FPET (B (Frdes D(FTw)
5 6 7 8 9 10
a c d b d b b
oegeo - 6
2{326655363 ©gT0
i 1 . ]
1) ; : l
: : |
. ll . '
{i} (i} fii] (i}
2) 9, 99D, s, ©H, ©HD, e
o750 6.1
1) Sobrersso (Bahasim
1 : -:l.l| . |1|:|| - L "-._h :
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2)

3)

4)

1)

2)
4)
5)
6)

- ]
" " |
..-" i
i 2
m ) iy
i) (&) (i) (i)
i) Threelinesof symmetry i) Onelineof symmetry iii) Noline of symmetry

Exercise 6.2
i) Nolinesymmetry, hasrotational symmetry i) hasline symmetry, no rotationa symmetry
iii) hasline symmetry and rotationa symmetry  iv) hasline symmetry and rotational symmetry
i) 4 i) 6 i) 3 iv) 4
Rectangle, square, rambus
120°, 180°, 240°, 300°, 360°

Shape Shape of polyzon Angle of rotatienal sy mmetry Chrder of Rotation
Sqqunne i 4
Rectanale 180" z
Ehembus Loy 2
Eupilsieral
Izl 120" 3
Fegulur 5
il d
Hexagon
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2)

3)

4)

1)

2)
4)
5)
6)

# )
i) (H) (ki) (iv)
) Fhargre Sogg—3 i) Largre Sogg-1 i) rhaegren 89
oo 6.2
i) gargen B9, e FLS Sorh i) argees D, @ KD Eroe S
i) eargren B0, (@es PPS0 ot 1V) Pargren o), (e FHISH Sotdh
i) 4 i) 6 i) 3 iv) 4
égﬁéﬁ@éw, LGRS0, To2R
120°, 180°, 240°, 300°, 360°
e85 BE SS0% &0 550 S0 Eom B0
S0 " 4
G
S0 FR" P
TPOR O g 2
Soerieo
(B3beo 1m0 k!
B Sepe
LIy [
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Exercise 6.3

1 (i), (i), (iv) have point symmetry
2 H,S
Unit Exercise
1) i) line ii) five iii) rotetiond Iv) scaene v) number of sides
vi) mirror vii) Square viiii) 180 ix) perpendicular bisector
X) point of rotation xi) 2 xii) median/ dtitude/ angular bisector
2) )n i) 11 i) 3 iv) 1 V) 4
vi) H,I,N,0O, S, X, Z
6. Symmetry
Practicequestions (Mirror Images)
3 4 5 6 7 9 10
c b d b a o d
Practice questions (Water | mages)
4 5 6 7 10
a b o d a a a d
Practicequestions (Mirror image of Clock)
2 3 4 5 6 7 9 10
a b o a a d o b
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oo 6.3

1) (i), (i), (iv) o5 Dotdho Bertd.
2 H,S
S WgTdo
1) i) 3w i) st i) (&50ea IV) Disdepsio V) abeeer Dogg
vi) ogo Vii) $&8(50 viiii) 180 iX) ©0ax55 8o T
X) (&50ee SolBo  Xi) 2 Xii) Eﬁ)tﬁéﬁéégp / 63)8 [ 8o Sobxm0ES T
2 i) 11 i) 3 iv) 1
vi) HI,N,O, S, X, Z
6. HS5w
PET (D (@Cgoés ($8Doeren)
3 4 5 6 7 10
c b d b a d
T (Bhe 0O (H8ozren)
4 5 6 7 10
a c d a a d
FET (B0 (o S @éoé‘s ($&Do=0)
2 3 4 5 6 7 10
a b c a a d b
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A word with the Teacher

The syllabus and lessons are written according to the conditions of our Andhra Pradesh

State and the themes are based on the learning outcomes of the National Council of
Educational Research and Training (NCERT) and some International curriculums. i.e.
Localisation with International Flavour.

There are Twelve lessons (Six in each Semester) under six themes. Each lesson is enriched
with colourful pictures to make children to understand the concepts in a better manner.
Every lesson starts with either a real-life situation or child experiences based on known to
unknown, simple to complex, inductive to deductive approaches. It gives opportunity to
understand the importance of mathematics and usage of the concept in their daily life
which keeps away the fear of mathematics. You are expected to give more utility of the
concept.

Children to be encouraged to respond about the concepts and their experiences in the
classroom.

This textbook mainly focuses on the processing skills rather than problem solving. Hence
whole classroom, groups or individual activities, logos and QR codes are also given to
specify the different activities. Teaching learning process should be carried out with the
help of proper teaching learning material. So the teacher should prepare the required TLM
and utilize virtual, digital classes effectively. Work sheet is given in the form digital content
at the end of each lesson.

Exercises are given not only to know what children have learnt, but also to express their
creativity and thoughts. So all children should be given a chance to explore the activities.
In each lesson there is an activity ‘Let us Do’, to give scope for children to do on their own
with a little explanation of the teacher. Children should do these problems either individually
or in a group.

After this a good scope is given to explore the learner to apply his understanding of concept
in the form of ‘Let’s Explore’. By solving these problems pupil will be ready to do the
problems in the exercise.

There is another activity by the title ‘Let’s Think.” A scope is provided for the children to
think and discuss them with classmates, teachers or elders. Children should identify them
independently.

Points to remember are listed at the end of each lesson. Children’s conceptual understanding
should be evaluated with these points. Children should be made to read these features.
These are given to review the concept.

In each and every lesson, the exercises and problems are incorporated keeping in view the
Continuous and Comprehensive Evaluation (C.C.E).

To prepare the child for vocationalisation / employment (Gandhi’s Nai Thalem), we provided
a ‘Reasoning Corner’ at the end of each chapter. It develops mathematical aptitude and
mental ability in the child, which will prepare them for future competitive exams like
NMMS, NTSE, Olympiads etc.

The NEP — 2020 is also stressed on the ‘coding’ at the middle school level. So we have
introduced basic level of coding in ‘Reasoning Corner’. You are expected to guide the child
towards competitive word (Globalisation with Indian Values) through this gateway.

Teacher should note down the progress of children based on the competencies achieved.

Wishing Happy & Fruitful Teaching...
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3D ‘o’aog@: Mathematics Symbols

1 + Plus - (&rBY)

2. — Minus - (BZS)

3. X Into - (foeaseB0)

a, + Divided by - (PE50)

5. Isto - Q8

6. Isas - (%0rS5m)

7. Therefore - (90tH30R)

8. Since - (DotHBIe)

9. = Isequal to - (D&e8sw)

10. # Isnot equal to = (D305 =9%%)

11. = |dentically equal to — (D83 H550)

12. < IsLessthan - (2%0)

13. < IsLessthanorequalto | - (D50 88 $5dim)
14. > |sgreater than - (258)

15. = Isgreater thanor equal to | - (256 88 J&rdE)
16. J Squareroot - (SBoresD)

17 4 Cuberoot ~ ($odLoresn)

18. ° Degree - @)

19. z Argle - (Sfeoi0)

20. A Triangle - (®ehHesm)

21. I IsParalld to - (RSorosssm)

22. 1 |s Perpendicular to - (vo208w)

23. = Implies - (onde?)

24, v For all values of - (0% DenFetd)

25, : True G

2. T False - (eibéigi)

27. E Approximatey - (200D HXHLw)
28, _ Infirity ~ (o%085m)

29. e Belongsto - (BoHSEWoEH)

30. ¢ Doesnot belongsto - (Bobiwoid)
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