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FOREWORD

State Curriculum Frame Work (SCF-2011) recommends that childrens’ life at schools must be
linked to their life outside the school. The Right To Education Act (RTE-2009) perceives that every child
who enters the school should acquire the necessary skills prescribed at each level upto the age of 14
years. Academic standards were developed in each subject area accordingly to maintain the quality in
education. The syllabi and text books developed on the basis of National Curriculum Frame work 2005
and SCF-2011 signify an attempt to implement this basic idea.

Children after completion of Primary Education enter into the Upper Primary stage. This stage is
a crucial link for the children to continue their secondary education. We recognise that, given space,
time and freedom, children generate new knowledge by exploring the information passed on to them by
the adults. Inculcating creativity and initiating enquiry is possible if we perceive and treat children as
participants in learning and not as passive receivers. The children at this stage possess characteristics
like curiosity, interest, questioning, reasoning, insisting proof, accepting the challenges etc., Therefore
the need for conceptualizing mathematics teaching that allows children to explore concepts as well as
develop their own ways of solving problems in a joyful way.

We have begun the process of developing a programme which helps children understand the
abstract nature of mathematics while developing in them the ability to construct own concepts. The
concepts from the major areas of Mathematics like Number System, Arithmetic, Algebra, Geometry,
Mensuration and Statistics are provided at the upper primary stage. Teaching of the topics related to
these areas will develop the skills prescribed in academic standards such as problem solving, logical
thinking, expressing the facts in mathematical language, representing data in various forms, using
mathematics in daily life situations.

The textbooks attempt to enhance this endeavor by giving higher priority and space to opportunities
for contemplation and wondering, discussion in small groups and activities required for hands on experience
in the form of ‘Do This’ , ‘Try This’ and ‘Projects’. Teachers support is needed in setting of the
situations in the classroom. We also tried to include a variety of examples and opportunities for children
to set problems. The book attempts to engage the mind of a child actively and provides opportunities to
use concepts and develop their own structures rather than struggling with unnecessarily complicated
terms and numbers. The chapters are arranged in such a way that they help the Teachers to evaluate
every area of learning to comperehend the learning progress of children and in accordance with Continuous
Comprehensive Evaluation (CCE).

With an intention to help the students to improve their understanding skills in both the languages
i.e. English and Telugu, the Government of Telangana has redesigned this book as bilingual textbook in
two parts. Part-1 comprises 1 to 8 lessons and Part-2 comprises 9 to 15 lessons.

I wish to thank the national experts, university teachers, research scholars, NGOs, academicians,
writers, graphic designers and printers who are instrumental to bring out this textbook in present form.
I hope the teachers will make earnest effort to implement the syllabus in its true spirit and to achieve
academic standards at the stage. The process of developing materials is a continuous one and we hope
to make this book better. As an organization committed to systematic reform and continuous improvement
in quality of its products, SCERT, welcomes comments and suggestions which will enable us to
undertake further revision and refinement.

B. Seshur kunwmarr

Place: Hyderabad DIRECTOR
Date: 28 January 2012 SCERT, Hyderabad
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Energized Text Books facilitate the students in understanding the concepts clearly, accurately and effectively.
Content in the QR Codes can be read with the help of any smart phone or can as well be presented on the Screen
with LCD projector/K-Yan projector. The content in the QR Codes is mostly in the form of videos, animations and
slides, and is an additional information to what is already there in the text books.

This additional content will help the students understand the concepts clearly and will also help the teachers
in making their interaction with the students more meaningful. At the end of each chapter, questions are provided
in a separate QR Code which can assess the level of learning outcomes achieved by the students. We expect the
students and the teachers to use the content available in the QR Codes optimally and make their class room
interaction more enjoyable and educative.

Let us know how to use QR codes

In this textbook, you will see many printed QR (Quick Response) codes, such as %ﬁ
Use your mobile phone or tablet or computer to see interesting lessons, videos, documents, etc. linked to the OR
code.

Step Description

A. [Use Android mobile phone or tablet to view content linked to QR Code:
1. [ Click on Play Store on your mobile/ tablet.

2. | Inthe search bar type DIKSHA.
3

- OFEEHA - N o Faachers Palorm
§ T

will appear on your screen.

Click Install

After successful download and installation, Click Open

Choose your prefered Language - Click English

Click Continue

Select Student/ Teacher (as the case may be) and Click on Continue

On the top right, click on the QR code scanner icon &2 and scan a QR code & printed
in your book

A A

OR

10. [ A list of linked topics is displayed
1. | Click on any link to view the desired content

Use Computer to view content linked to QR code:

Go to https://diksha.gov.in/telangana

Click on Explore DIKSHA-TELANGANA

Enter the code printed below the QR code in the browser search bar O )
A list of linked topics is displayed

Click on any link to view the desired content

N L=
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NATIONAL ANTHEM

- Rabindranath Tagore

Jana-gana-mana-adhinayaka, jaya he
Bharata-bhagya-vidhata.
Punjab-Sindh-Gujarat-Maratha
Dravida-Utkala-Banga
Vindhya-Himachala-Yamuna-Ganga
Uchchhala-jaladhi-taranga.
Tava shubha name jage,

Tava shubha asisa mage,

Gabhe tava jaya gatha,
Jana-gana-mangala-dayaka jaya he
Bharata-bhagya-vidhata.

Jaya he! jaya he! jaya he!

Jaya jaya jaya, jaya he!!

PLEDGE

- Pydimarri Venkata Subba Rao

“India is my country. All Indians are my brothers and sisters.

I love my country, and I am proud of its rich and varied heritage. I
shall always strive to be worthy of it.

I shall 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.”
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PREAMBLE

THE PEOPLE OF INDIA, having solemnly resolved to constitute India into a
SOVEREIGN SOCIALIST SECULAR DEMOCRATIC REPUBLIC and to

secure to all its citizens:

JUSTICE, social, economic and political;

LIBERTY of thought, expression, belief, faith and worship;
EQUALITY of status and of opportunity; and to promote among them all

FRATERNITY assuring the dignity of the individual and the unity and integrity of the

Nation;

IN OUR CONSTITUENT ASSEMBLY this twenty-sixth day of November, 1949, do
HEREBY ADOPT, ENACT AND GIVE TO OURSELVES THIS CONSTITUTION.

2PESBS HROPD DB OB TR, VVORE, Doy, G988,
BEedeghys, HRS0Y, Teeyome DRWESHENS, Jlteotdd oy, ©gs,
Do22805 RONR),, GEBSH, PRDHEED, DB, HV,0, GTUFHOS DsBoTAA,
©OSNEFHR, OHTHTGIH0, HETPHBAR), WEREIL), TROOLOESS 8 FP6aRR),
B0 DB HOBEIR, VgP,TAR), BOFDOWEHRE 1949 $Howbd
295 $0 D32a501 HONSSP DODE VDGR BPIDHHTR BIRD20DOTEID, B3

ToZR0TRR), B aad RLPEIOLNTR,0.

Subs. by the constitution [Forty-second Amendment] Act, 1976, Sec.2, for “Sovereign Democratic
Republic” (w.e.f. 3.1.1977)

Subs. by the constitution [Forty-second Amendment] Act, 1976, Sec.2, for “Unity of the Nation”
(w.e.f. 3.1.1977)
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CONSTRUCTION OF TRIANGLES

W2U1Z 3

9.0 Introduction

You will learn how to construct triangles in this chapter. A triangle can be drawn if you know the
elements that are required for two triangles to be congurent. Thus, a triangle can be drawn in any
of the situations given below i.e., if we know the-

@) Three sides of the triangle.

(11) Two sides and the angle included between them.

@)  Two angles and the side included between them.

(iv)  Hypotenuse and one adjacent side of a right-angled triangle.

A triangle can also be drawn if two of its sides and a non-included angle are given. So, we require
three independent measurements to construct a triangle.

Letus learn to construct triangles in each of the above cases.

9.1 Construction of a triangle when measurements of the three sides are given.

In the construction of any geometrical figure, drawing a rough sketch first, helps in indentifying the
sides. So we should first draw a rough sketch of the triangle we want to construct and label it with
the given measurements.

Example 1: Constructa A PQR with sides PQ =4 cm, QR =5 cmand RP =7 cm.

STEP1: Draw arough sketch of the triangle and
label it with the given measurements.

P
Tem
4cm
R
STEP2: Draw aline segment QR oflength 5 cm. Q Som
Q Scm R
1 2 3 4 5

CONSTRUCTION OF TRIANGLES Free distribution by T.S. Government 2022-23
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STEP3:

STEP4:

With centre Q, draw an arc of

radius 4 cm.

71’4
Since P is at a distance of 7 cm from

5cm.

R, draw another arc from R with
radius 7 cm such that it intersects first
arc. Mark the intersection point as P.

3

5cm.

STEPS:

4

-

Join Q,P and PR. The required A PQR
is constructed.
5cm.
- ™
Try This
1. Construct a triangle with the same measurements given in above example, taking

PQ as base. Are the triangles congurent?

Construct a APET, PE = 4.5 cm, ET = 5.4 cm and TP = 6.5 cm in your
notebook.

Now construct A ABC, AB=5.4cm, BC=4.5cmand CA=6.5cmon a piece
of paper. Cutitoutand place it on the figure you have constructed in your note
book. Are the triangles congruent? Write your answer in your notebook using
mathematical notation.

J
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: H . 7 Exercise - 1

1. Construct A ABC in whichAB=5.5cm,BC=6.5cmand CA=7.5 cm.

2. Construct ANIB in which NI=5.6 cm, IB =6 cm and BN =6 cm. What type of triangle
is this?

3. Construct an equilateral A APE with side 6.5 cm.

4. Constructa A XYZ in which XY =6 cm, YZ=8 cm and ZX = 10 cm. Using protractor
find the angle at X. What type of triangle is this?

5. Construct A ABC in which AB =4 cm, BC =7 cm and CA=3 cm. Which type of
triangle is this?

6. Construct A PEN with PE=4 cm, EN=5 cm and NP =3 cm. If you draw circles instead
of arcs how many points of intersection do you get? How many triangles with given
measurements are possible? Is this true in case of every triangle?

- A

Try This

Sushanth prepared a problem: Construct A XYZ in which XY =2cm,YZ=8 cm
and XZ=4cm.

X
He also drew the rough sketch as shown in o,
Figure 1. W
Y Sern -
Figure 1

Reading the problem, Srija told Sushanth that it would not be possible to draw a
triangle with the given measurements.

However, Sushanth started to draw the diagram as shown in Figure 2.

Figure 2

Check whether Sushanth can draw the triangle. [f not why? Discuss with your friends.

What property of triangles supports Srija’s idea?
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9.2 Construction of a triangle with two given sides and the included angle.

Example2 : Construct A ABC in whichAB=4cm, BC=5cmand £ B =50°.

¢
STEP1: Draw arough sketch ofa triangle and label it with
the given measurements. &
S
So*
N Ueom
STEP2: Draw aline segment AB of length 4 cm. A 4 cm. B
X
STEP3: Draw aray BX making an angle 50° with AB.
(Use protractor from your geometry box to measure this
angle.)
507
A 4 cm. B

STEP4: Draw anarc ofradius 5 cm from B, such that it intersect:

ray BX . Mark the intersection point as C.

A 4 cm.

STEP5: JoinC, Ato get the required A ABC. A 4cm.
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Exercise - 2

1. Draw A CAR in which CA=8 cm, £ A=60° and AR =8 cm. Measure CR, £ R and
£ C. Whatkind of triangle is this?

2. Construct AABC inwhichAB=5cm, ZB=45°and BC=6cm.
3. Construct APQR suchthat ZR=100°, QR =RP=5.4 cm.

4, Construct A TEN such that TE=3 cm, Z E=90° and NE =4 cm.

9.3  Construction of a triangle when two angles and the side between the angles is given

Example 3 : Construct AMAN withMA=4cm, £ M=45°and ZA=100°.

N
STEP1: Draw rough sketch of a triangle and label it with
the given measurements.
uc’ Vo
M Heormn A
M A
. 4cm
STEP2: Draw line segment MA of length 4 cm.
X
STEP3: Using protractor draw a ray MX , making an
angle 45° at M.
45
I A
N 4cm
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1. CA = 8 20.8n, LA = 60° £805m AR = 8 20.5. Fosos® ACAR & QBoHw.
ghesdm CR P&, Sfosmwen LR H0an L C o 500, ACAR S5 (@gbaszo
BD)os.

2. AB=5%0.d, £B=45°%00 BC=6%0.5. Soses® A ABC 9 280,
3. ZR=100°, QR =RP=54%0.5. Foses® APQR & dgoibi.

4. TE=3%o0.&, ZE=90°%00%» NE=420.5&. Sosos® ATEN & 28055,

9.3 Tob Eeadinven 0%k & K gheo Foden aNKIL (Bebeind Q0.

&t 3 MA =420.8 A M=45°%8c0 LA =100°od08® A MAN % 080550.

N
PP 11 ad)d (Bghadn @wE) dHdLIn Ad Foden
1OBoT.
ug’ Vo
M 4 0.5 A
[ A
RFEEo 21 Dy SHEE0E® 4 20,8, D Lo Swrpotisn PRV
MA 2 Acid.
X
RS 3 1 SrsrdD $iabos® Dok M $g MA & 45°
ooxin Foswidey 88mEn MX & Aced. ulE A
4 0.5
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STEP4: Using protractor draw aray AY , making
anangle 100° atA.

Extend the ray MX if necessary to

intersectray Ay .

45°
4cm

STEP5: Mark the intersecting point of the two rays
as N. You have the required A MAN

Try This b
Construct a triangle with angles 105° and 95° and a side of length of your choice.
Could you construct the triangle? Discuss with your friends and justify. )

Exercise - 3

1. Construct A NET with measurement NE =6.4 cm, £/ N=50°and £ E=100°.

2. Construct APQR suchthat QR=6.cm, £Q=ZR=60°. Measure the other two sides
of the triangle and name the triangle.

3. Construct A RUN in which RN=5cm, ZR=/N=45° Measure the other angle and
other sides. Name the triangle.
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9.4

Example 4 : Construct A ABC, right-angled at A, and BC=6cm; AB=5cm.

STEP1:

Draw a rough sketch of right-angled triangle and
label it with given information.

Note: side opposite to the right angle is called

STEP2:

STEP3:

STEP4:

STEPS:

14

hypotenuse.

Draw a line segment AB of length 5 cm. A

Construction of right-angled triangle when the hypotenuse and a side are given.

Constructaray AX perpendicular to AB atA.

Draw an arc from B with radius 6cm intersecting

AX . Mark the intersection point as ‘C’.

Join B,C to get the required A ABC.

CONSTRUCTION OF TRIANGLES

bemn
0
A Scm &
5cm. B
N
X
90°
Al B
5cm.
N
X
“Ic
90°
Al B
5cm.
N
X

A

B

5cm.
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Exercise - 4

1. Construct a right-angled A ABC such that £/ B=90°, AB= 8§ cmand AC=10cm.

2. Constructa A PQR, right-angled at R, hypotenuse is 5 cm and one of'its adjacent sides is
4 cm.

3. Construct an isosceles right-angled A XYZ in which £Y =90° and the two sides are
5 cmeach.

9.5  Construction of triangle when two sides and the non-included angle are given

Example 5 : Construct A ABC such that AB=5cm, AC=4cm, £B=40°.
&

STEP1: Draw rough sketch of A ABC and label it with
the given measurements.

STEP2: Draw aline segment AB of length 5 cm.

STEP 3: Using protractor draw aray BX making an angle
40° at B.

40°
5 cm B
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STEP4: WithA as centre and radius 4 cm, draw an arc to

cutray BX .
C
400
A 5 cm B
X
STEPS5: Mark the intersecting point as C and join
C, Ato get the required A ABC.
C
40°
A S cm B

Canyou cuttheray BX atany other point? You will see
thatas £ B is acute, the arc from A of radius 4 cm cuts

theray BX twice.

Let the intersecting points be named as C and C'.

If we join C and A, we get one triangle and if we join C' and S om B
A, then we get other triangle. So we may have two triangles

as given below:
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" Try This h

Construct a triangle with two sides of length of your choice and the non-included

3 angle as an obtuse angle. Can you draw two triangles in this solution?
AN J

Exercise - 5

1. Construct A ABC in whichAB=4.5cm,AC=4.5cmand £ B=50°. Check whether
you get two triangles.

2. Construct A XYZ such that XY =4.5cm, XZ=3.5cmand £Y =70° Check whether
you get two triangles.

3. Construct A ANR with the sides AN and AR of lengths 5 cm and 6 cm respectively and
£ Nis 100°. Check whether you get two triangles.

4. Construct APQR in which QR =5.5cm, QP =5.5 cm and £ Q = 60°. Measure RP.

What kind of triangle is this?

5. Construct the triangles with the measurement given in the following table.
Triangle Measurements
AABC BC=6.5cm, CA=6.3cm, AB=4.8 cm.
APQR PQ=8cm, QR=7.5cm, ZPQR=85°
AXYZ XY=62cm, LY =130° £ Z="70°
AABC AB=48cm, AC=4.8cm, £B=35°
A MNP ZN=90°, MP=11.4cm., MN=7.3 cm.
ARKS RK=KS=SR=6.6cm.
APTR ZP=65°,PT=PR=5.7cm.

\(Looking Back b

To construct a triangle, three independent measurements are
required.

A triangle can be constructed when.
L

(1) The three sides of the triangle are given. 2 Toreh
FZ2Q3Y7

(i) Two sides and the angle included between them is given.

(i) Two angles and their included side is given.
(iv) The hypotenuse and one adjacent side of aright angle triangle are given.
\(V) Two sides and the not included angle are given.
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ALGEBRAIC EXPRESSIONS

10.0

T2W 6N 6

Introduction

In class VI you had already learnt that variables can take on different values and the value of

constants is fixed. You had also learnt how to represent variables and constants using letters like x,

y,z,a,b,p, metc. You also came across simple algebraic expressions like 2x—3 and so on. You

had also seen how these expressions are usefull in formulating and solving problems.

In this chapter, you will learn more about algebraic expressions and their addition and subtraction.

However, before doing this we will get acquainted to words like ‘terms’, ‘like terms’,‘unlike

terms’ and ‘coefficients’.

Letus first review what you had learnt in class VI, Algebra.

1.

Exercise - 1

Find the rule which gives the number of matchsticks required to make the following
patterns-

()  HHHH... @  VVVV...

Given below is a pattern made from coloured tiles and white tiles.

7—
7 1
77 O 77 T 0

0

Figure 1 Figure 2 Figure 3

NRRY

NN

() Draw the next two figures in the pattern above.

(i1) Fill the table given below and express the pattern in the form of an algebraic
expression.
Figure Number 1 2 3 4 5
Number of coloured tiles 4
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(iit) Fill the table given below and express the pattern in the form of an algebraic

expression.
Figure Number 1 2 3 4 5
Number of total tiles 5
3. Write the following statements using variables, constants and arithmetic operations.

(1) 6 more than p

(i1) 'x'is reduced by 4

(iii) 8 subtracted fromy

(@iv) q multiplied by '-5'

v) y divided by 4

(vi) One-fourth of the product of 'p' and 'q’
(vii) 5 added to the three times of 'z’

(vi)  x multiplied by 5 and added to '10'

(ix) 5 subtracted from two times of 'y’

(%) y multiplied by 10 and added to 13

4. Write the following expressions in statements.
(1)x+3 (i)y—7 (iii) 10/
. x .
(iv) 5 (v)3m+11 (vi)2y—5
5. Some situations are given below. State the number in situations is a variable or constant?

Example : Our age - its value keeps on changing so it is an example of a variable quantity.
) The number of days in the month of January

(i1) The temperature of a day

(1i1) Length of your classroom

(iv)  Height ofthe growing plant
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(i)  8ob HEEER Koo FBoD © EOEH Dl SErH ErHos® BESESCE.

Deo Doy 1 2 3 4 5
Swdo Bde Loy 5
3. 808, Joroso HBAD @o8NBE HOBenH GHDrNoD & 8od K Erredy DBk
BrHos® oochod.

(1) p 808 6 B

(1) X' DS 4 SHODS

(i) y 09 8 23cha&0b.

@v) q @556 '-5' B HBoSBE8.

v) Y @050 4 3 grRosndEs.
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10.1 Algebraic Term and Numeric term
Consider the expression 2x +9.

Here 'x' is multiplied by 2 and then 9 is added to it. Both ‘2x” and ‘9’ are terms in the expression
2x+9. Moreover 2x is called algebraic term and 9 is called numeric term.

Consider another expression 3x?— 11y.

3x?is formed by multiplying 3, x and x. 11y is the product of 11 and y. 11y is then subtracted from
3x? to get the expression 3x*> — 11y. In the expression 3x’>-11y, 3x? is one term and 11y is the

other term.
When we multiply x with x we can write this as x°. This is
similar to writing 4 multiplied by 4 as 4%. Similarly when we
multiply x three times i.e., x xx xx we can write this as x*. This
is similar to writing 6x6 x6 as 6°.

|D0 This |

In the expressions given below identify and write all the terms.

()52 +3y+7 (i) 5x%y+3 (i) 3%y

(iv) 5x—7 (V) Sx+8-2(-y) (vi) 7x* —2x

10.1.1 Like and unlike terms
Letus observe the following examples.
(i) 5x and 8x (ii) 7a® and 144>

(ii1) 3xy and 4xy (iv) 3xy* and 4x?y

In the first example, both terms contain the same variable i.e. x and the exponent of the variable is
also the same i.e. 1

In the second example, both terms contain the same variable i.e. @ and the exponent of the variable
is also the same i.e. 2

In the third example, both terms contain the same variables i.e. x and y and the exponent of
variable x is 1 and the exponent of variable y is 1.

In the fourth example, both terms contain the same variables x and y. However, their exponents
are not the same. In the first term, the exponent of x is 1 and in the second it is 2. Similarly, in the
first term the exponent of y is 2 and in the second term it is 1.

The first three pairs of terms are examples of ‘like terms’ while the fourth is a pair of ‘unlike terms’.

Like terms are terms which contain the same variables with the same exponents.
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Do This |

1. Group the like terms together.
12x, 12, 25x, 25, 25y, 1, x, 12y, y, 25xy, 5x%, 7x)?, 2xy, 3x)?, 4x%y

2. State true or false and give reasons for your answer.
(i) 7x* and 2x are unlike terms
(i1) pg® and —4pq? are like terms

(iii) xy, —12x?y and 5xy* are like terms

10.2 Coefficient

In9xy; '9'is the coefficientof'x)'as 9 (xy) = 9xy
'x'is the coefficientof '9y'as  x (9y) = xy
‘y’ is the coefficient of ‘Ox’as  y (9x) = 9xy
'Ox' is the coefficient of y'as  9x (v) = 9xy
9yisthe coefficientof ‘x’as 9y (x) = 9xy
xyis the coefficientof ‘9’ as  xy (9) = 9xy

Since 9 has a numerical value it is called a numerical coefficient. x, y and xy are literal coefficients
because they are variables.

Similarly in'-5x', ‘-5’ is the numerical coefficientand x’ is the literal coefficient.

p
Try This

(1) Whatis the numerical coefficient of 'x'?
(i) Whatis the numerical coefficient of '’ ?
(i) What is the literal coefficient of ‘-3z’ ?

(iv)Is anumerical coefficient a constant?

L (v) Isaliteral coefficient always a variable?

10.3  Expressions
An expression is a single term or a combination of terms connected by the symbols ‘+’
(plus) or ‘=’ (minus).

For example : 6x + 3y, 3x’+ 2x+y, 10y’ + 7y + 3,9a + 5, 5a + 7b, Oxy, 5+ 7 —2x, 9+ 3-2

X
Note: multiplication'x'and division ‘=’ do not separate terms. For example 2xx3y and g

are single terms.
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Do This |

1. How many terms are there in each of the following expressions?
i x+y @ 1lx-3y-5 @) 6x>+ 5x—4
(iv) x*z+3 v) 5x¥y Vi) x+3+y
11 3x
(vi) x— EY (viit) E (x) 2z-y x) 3x+5

10.3.1 Numerical expressions and algebraic expressions

Consider the following examples.

@ 1+2-9 @ -3-5 (i) x —% (v) 4y
©) 9+ (6-5) Vi) 3x+5 i) (17-5)+4 (i) 2x—y

Do you find any algebraic terms in the examples (1), (i1), (v) and (vii)?

If every term of an expression is a constant term, then the expression is called numerical
expression. If an expression has at least one algebraic term, then the expression is called
an algebraic expression.

Which are the algebraic expressions in the above examples?

Try This

Write any 3 algebraic expressions with 3 terms each.

Aryabhata (India)

475 - 550 AD

He wrote an astronomical treatise, Aryabhatiyam (499AD).
He was the first Indian mathematician who used algebraic
expressions. India's first satellite was named Aryabhata.
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10.3.2 Types of algebraic expressions

Algebraic expressions are named according to the number of terms present in them.

Number of terms Name of the Expression Examples
One term Monomial (a) x (b) 7xyz

(©) 3%  (d)g
Two unlike terms Binomial (a)a+4x

(b)x*+2y

(c) 3x’—y?
Three unlike terms Trinomial (a)ax>+4x +2

(b) 7x*+ 92+ 102°
More than one Multinomial (@) 4x* +2xy +t ex +d
unlike terms (b) 9p*~11g + 19r +1¢

Note: Binomial, trinomials are also multinomial algebraic expressions.

[Do This L o N |

1. Give two examples for each type of algebraic expression.
2. Identify the expressions given below as monomial, binomial, trinomial
and multinomial.

() 5x2+y+6 (i) 3xy

(iii) 5x%y + 6x iv) a+t4dx—xy+xyz

10.4 Degree of algebraic expressions

Before discussing the degree of algebraic expressions let us understand what we mean by the
degree of a monomial.

10.4.1 Degree of a monomial

Consider the term 9x2)?

1. Whatis the exponent of 'x' in the above term?
2.  Whatis the exponent of'y' in the above term?
3.  Whatis the sum of these two exponents?

The sum of all exponents of the variables present in a monomial is called the degree of
the term or degree of the monomial.
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Observe the following table.

S. No. Monomial Exponents Degree of the monomial
X v z

1 X 1 - ; 1

2 7x? 2 - - 2

3 -3xyz 1 1 1 1+1+1=3

4 8y2z? - 2 2 2+2=4

10.4.2 Degree of constant terms

Let us discuss the degree of the constant term 5.

Since x° =1, we can write 5 as Sx°as the exponent of the variable is '0'.
Degree of constant term is zero.

10.4.3 Degree of algebraic expressions

Observe the following table.

S. No. | Algebraic Expression Degree of each term Highest Degree
First | Second | Third | Fourth
term term term term

1. Txy? 3 - - - 3

2 3y —x? 1 4 - - 4

3 43>+ 3xyz +y 2 3 1 - 3

4 pqg—6p’¢*=p’q+9 | 2 4 3 0 4

In the second example the highest degree of one of the terms is 4. Therefore, the degree of the
expression is 4. Similarly, the degree of the third expression is 3 and the degree of the fourth
expression is 4.

The highest of the degrees of all the terms of an expression is called the degree of the
expression.
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Exercise 2

1. Identify and write the like terms in each of the following groups.
) a’, b?, 2a*, 2, 4a (i) 3a, 4xy, —yz, 2zy

@)  —2x7 X%, 5y, xz (iv)  7p, 8pq, —5pq, —2p, 3p

2. State whether the following are numerical expressions or algebraic expressions.
@ x+1 i) 3m? @) -30+16
(iv) 4p*-54* v) 96 Vi)  x*5yz
(vii)  215x%z (vii) 95+5x2 (ix) 2+m+n

x)  310+15+62  (xi) 1la*+6b>-S5
(x) (xi)

3. Identify monomial or binomial or trinomial from the following multinomials and write them.
i ? i) 4y-7z @) 1+x+x?
@) Tmn v) a+tb (vi)  100xyz
(vii) ax+9 (viii) p*—3pg +r (ix) 3y*—x?)y*+4x

x) Tx*=2xy+ 9711

4. What is the degree of each of the monomials.
(O AY (i) —xy? (i) xy’z®
iv) —11y*z? (v) 3mn Vi)  —5pg?
5. Find the degree of each algebraic expression.
) 3x-15 () xy+yz @) 2%z +9yz -T7z— 11x%?
iv) 2z +10yz V) pq+p’q - p*q* Vi) ax*+bx+tc

6. Write any two Algebraic expressions with the same degree.

10.5 Addition and subtraction of like terms

Observe the following problems.

I. Number of pencils with Vinay is equal to 4 times the
pencils with Siddu. What is the total number of pencils
both have together?

2. Tony and Basha went to a store. Tony bought 7 books l
and Basha bought 2 books. All the books are of same
cost. How much money did Tony spend more than Basha? 5
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To find answers to such questions we have to know how to add and subtract like terms. Let us
learn how to solve the following.

1. Number of pencils with Siddhu is not given in the problem, we shall take the number as 'x'.
Vinay has 4 times of Siddu i.e., 4 X x =4x
To find the total number of pencils, we have to add x and 4x
Therefore, the total number of pencils = x + 4x
=(1+4)x

=5x (distributive law)

2. Since the cost of each book is not given, we shall take itas"y'.
Therefore, Tony spends 7 x y =37y
Basha spends 2 x y =32y
Therefore, the amount spent by Tony more than Basha =72y

=(712)y
=% 5y (distributive law)

Thus, we can conclude that.
The sum of two or more like terms is a like term with a numerical coefficient equal to the

sum of the numerical coefficients of all the like terms in addition.

The difference between two like terms is a like term with a numerical coefficient equal to
the difference between the numerical coefficients of the two like terms.

[Do This |
1. Find the sum of the like terms.

(1) 5x,7x (ii) 7x%y, —6x7y (iii) 2m, 11m

(iv) 18ab.5ab, 12ab (v) 322, —Tx, 8x2 (Vi) 4m2, 3m2, —6m2, mE

(vii) 18pq,~15pq, 3pq
2. Subtract the first term from the second term.

(i) 2xy, Txy (i1) 542, 10a? (iii) 12y, 3y

(iv) 6x2y, 4x?y (V) 6xy,—12xy

10.5.1 Addition and subtraction of unlike terms
3x and 4y are unlike terms. Their sum can be wirtten as 3x + 4y.

However, 'x' and 'y' are different variables so we can not apply distributive law and thus cannot
add them.
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10.6 Simplification of an algebraic expression
Consider the expression 9x?— 4xy + 5y*+ 2xy — y*— 3x2+ 6xy

We can see that there are some like terms in the expression. These are 9x?, —3x? ; 5)7,
—%; —4xy, 2xy and 6xy. On adding the like terms we get an algebraic expression in its simplified
form. Let us see how the expression given above is simplified.

S.No.| Steps Process

1. | Write down the expression | 9x* —4xy +5y° +2xy — > —3x” + 6xy

2. | Group the like terms together| (9x” —3x%)+ (2xy —4xy +6xy) + (5 — ¥%)

3. | Adddingthe like terms (9-3)x* +(2-4+6)xy+(5-1)y> =6x" +4xy+4y°

Note : If no two terms of an expression are alike then it is said to be in the simplified
form.

Letus study another example: 5x?y +2x%y +4+5xy” —4x*y=xy> -9
Step 1: 5x°y +2x°y+4+5xp° —4x’y—xy° -9
Step 2: (5x°y +2x°y —4x°y) + (5xy° — xp*) + (4 - 9) (bringing the like terms together)

Step 3: 3x*y +4xy* -5

(Do This |

1. Simplify the following. 94
AT
(i) 3m+12m—5m (ii) 25z ~8yz — 6)= g

(i) 10m> —9m+Tm—3m*> —=5m—8 (V) 9x> —6+4x+11—6x> —2x+3x> -2

(V) 3a> —4a’b+7a> —b* —ab (V1) 5x2 +10+6x+4+5x+3x> +8

10.7 Standard form of an expression

Consider the expression 3x + 5x* —9 . The degrees of first, second and third terms are 1,2, and 0
respectively. Thus, the degrees of terms are not in the descending order.

By re-arranging the terms in such a way that their degrees are in descending order; we get the
expression5x” +3x —9 . Now the expression is said to be in standard form.
Let us consider 3¢ + 6a —2b. Degrees of all the terms in the expression are same. Thus the

expression is said to be already in standard form. If we write it in alphabetical order as
6a—2b + 3c it looks more beautiful.
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In an expression, if the terms are arranged in such a way that the degrees of the terms
are in descending order then the expression is said to be in standard form.

Examples of expressions in standard form (1) 75> +2x+11 (i) 53 -6y -9

(Do This |
1. Write the following expressions in standard form.

(1) 3x+18+4x (i) 8 — 3x° + 4x

(i) —2pm + 6 —3m? (iv) y* +1+y+3y?
2. Identify the expressions that are in standard form?

(1) 9x* + 6x + 8 (1) Ox* + 15+ 7x

(1) 9x*+7 (iv) 9x* + 15x + 3

(v) 15x* + x* + 3x (vi)x’y txy+3

(vii) x* +x%? + 6xy

3. Write 5 different expressions in standard form.

10.8 Finding the value of an expression

Example 1: Find the value of 3x* if x=-1

Solution : Step 1: 3x? (write the expression)
Step2: 3(—1)*> (substitute the value of variable)
Step3: 3(1)=3

Example 2: Findthe valueof x*—y+2 if x=0and y=-1
Solution : Stepl: x>—y+2 (write the expression)

Step2: 0° —(—1)+2 (substitute the value of variable)
Step3: 1+2=3

1
Example 3: Areaofatriangleis givenby 4 = Ebh If b=12 cmand 2= 7cm find the area

of the triangle.

1
Solution : Stepl: A= Ebh

Stepz; A:%X12X7

Step3: 4 =42 sq.cm.
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1.

2.

Exercise -3

Find the length of the line segment PR in the following figure in terms of 'a’.

D« 3a p Q «— 22 —»R

(1) Find the perimeter of the following triangle.
2x
Sx
6x

(i) Find the perimeter of the following rectangle.

2x
3x
Subtract the second term from first term.
(1) 8x, 5x (i) 5p, 11p (iii) 13m?, 2m?

Find the values of following monomials, ifx=1.
(1) —x (i1) 4x (i) —2x?
Simplify and find the value of 4x+x—2x>+x—1,when x= —1.

Write the expression 5x?—4 —3x*+ 6x + 8 + 5x — 13 in its simplified form. Find its value
when x =-2.

If x=1and y=2, find the values of the following expressions.
(1) 4x-3y+5 (i) x> +y? (i) xy+3y—9
Area of arectangle is given by A=/x b. If /=9cm, b = 6¢cm, find its area?

PTR
Simple interest is given by = Too - If P=%900, T =2 years; and R = 5%, find the

simple interest.
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d
10. The relationship between speed (s), distance (d) and time (t) is given by $= T Find the

value of's, if d = 135 meters and t = 10 seconds.

10.9 Addition of algebraic expressions
Consider the following problems.

1. Sameera has some mangoes. Padma has 9 more than Sameera. Mary says that she has
4 more mangoes than the number of mangoes Sameera and Padma have together. How

many mangoes does Mary have?

.

Since we do not know the number of mangoes that Sameera has, we shall take them to be x

mangoes.

Padma has 9 more mangoes than Sameera.

Therefore, the number of mangoes Padma has = x + 9 mangoes

Mary has 4 more mangoes than those Sameera and Padma have together.

Therefore, the number of mangoes Mary has =x + (x + 9) + 4 mangoes
= 2x + 13 mangoes

2. In a Mathematics test Raju got 11 marks more than Imran. Rahul got 4 marks less than

what Raju and Imran got together. How much did Rahul score?
Since we do not know Imran’s marks, we shall take them to be x marks.
Hint: Why are we taking Imran's marks as x?
Raju got 11 more marks than Imran, therefore marks scored by Raju=x+ 11 marks
Rahul got 4 marks less than the marks Raju and Imran scored together =x + x + 11-4 marks
=2 x + 7 marks

In both the situations given above, we have to add and subtract algebraic expressions. There are
number of real life situations in which we need to do this. Let us now learn how to add or subtract

algebraic expressions.
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10.9.1 Addition of Expressions
The sum of expressions can be obtained by adding like terms.This can be done in two ways.
1) Column or Vertical Method

(i) Row or Horizontal Method

@i) Column or Vertical Method

Example 4: Add 3x24+5y—4 and g+6x?

Solution:
S. No. Steps Process
1 Write the expressions in standard form (1) 3x>+5x—4=3x>+5x -4
ifnecessary (ii) 6 + 6x°= 6x>+ 6
2 Write one expression below the other such that 3x*+5x—4
the like terms come in the same column 6x> +6
3. Add the like terms column wise and write the 3x*+5x—4
result just below the concerned column 6x? +6
Ox*+ 5x +2
Example 5: Add 5x* +9x+6,4x+3x’ -8 and 5—6x
Solution: Step 1': 5> +9x+6 = 5x°+9x+6

4x+3x* -8 = 3x*+4x-8

5—-6x = —6x+5

Step2: 5x° +9x+6
3x*+4x-8
—6x+5

Step 3 : 5x° +9x+6
3x* +4x-8
—6x+5

82+ 7x+3
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(ii) Row or Horizontal Method

Example 6: Add 3x?+5x—4and 6 + 6x?

S. No. Steps Process

1 Write all expressions with addition +| 3x> + 5x —4 + 6 + 6x2
symbol in between them.

2 Re-arrange the term by grouping (3x* + 6x%) + (5x) + (-4 + 6)
the like terms together.
Simplify the coefficients (3+6) x* + 5x + 2

4 Write the resultant expression in Ox* + 5x + 2
standard form.

[Do This Y |

1. Add the following expressions.

(1) x—2y, 3x+4y

(ii) 4m*—Tn*+ Smn, 3n*+ 5m*>— 2mn

(iii) 3a—4b, 5¢c—"Ta+2b

10.9.2 Subtraction of algebraic expressions

10.9.2(a)Additive inverse of an expression

If we take a positive number '9' then there exists '-9' such that 9 +(-9)=0.

Here we say that ‘=9’ is the additive inverse of 9’ and ‘9’ is the additive inverse of ‘-9’.

Thus, for every positive number, there exists a negative number such that their sum is
zero. These two numbers are called the additive inverse of the each other.

Is this true for algebraic expressions also? Does every algebraic expression have an additive
inverse?

If so, what is the additive inverse of ‘3x’?
For ‘3x’ there also exists ‘—3x” such that 3x+(-3x)=0
Therefore, ‘—3x’ is the additive inverse of ‘3x” and ‘3x’ is the additive inverse of ‘—3x’.

Thus, for every algebraic expression there exists another algebraic expression such that
their sum is zero. These two expressions are called the additive inverse of the each other.
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Example 7 : Find the additive inverse of the expression ( 6x>—4x +5).

Solution:  Additive inverse of 6x>—4x + 5=—(6x>—4x +5) =—6x>+4x—5
10.9.2(b) Subtraction

Let Aand B be two algebraic expressions, then A—B =A+ (-B)
i.e. to subtract B from A, we add the additive inverse of B to A.

Now, let us subtract algebraic expressions using both column and row methods-

0] Column or Vertical Method
Example 8: Subtract 3a +4b—2¢ from 3¢+ 6a—2b

Solution:
S. No. Steps Process
1 Write both expressions in standard form 3c+6a—-2b=6a—-2b+3c
if necessary 3a+4b—2c=3a+4b—2c
2 Write the expressions one below the other such that 6a—2b+3c

the expression to be subtracted comes in the second 3a+4b-2c

row and the like terms come one below the other.

3 Change the sign of every term of the expression in the 6a—-2b+3c

second row to get the additive inverse of the expression| 34 +4b—2¢
=) =) O

4 Add the like terms, column-wise and write the result 6a—2b+3c

below the concerned column. 3a+4b—2c
060 ®

3a—6b+5c

Example9: Subtract 4+3m’ from 4m” +7m -3
Solution: Stepl: 4m®> +Tm—-3=4m> +Tm -3
4+43m’ = 3m’+4

Step 2: 4m’ +7Tm -3
3m’ +4
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Step 3: 4m*+ Tm — 3
3m? + 4
Step4: 4m>+ Tm — 3
3m? + 4

m>+Tm—"7

(ii) Row or Horizontal Method

Example 10 : Subtract 3a +4b—2c from 3c + 6a —2b

Solution:
S. No. Steps Process
1 Write the expressions in one row with the 3c+6a—-2b—Ba+4b-2c)

expression to be subtracted in a bracket with
assigning negative sign to it.

2 Add the additive inverse of the second 3c+6a—-2b-3a—4b+2c¢

expression to the first expression

3 Group the like terms and add or subtract (Bc+2c)+(6a—3a)+(—2b—4b)
(as the case may be) =5c+3a—-6b
4 Write in standard form. 3a—6b+5c

Example 11 : Subtract 3m° +4 from 6m’ +4m” +7m—3

Solution: Step 1: 6m® +4m* +7Tm—3—Bm* +4)

Step2: 6m’ +4m* +Tm—3-3m’ —4
Step 3: (6m’ —3m’)+4m* +Tm—3-4
=3m’ +4m’ +Tm—17

Step4: 3m’ +4m> +Tm -7
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W0 3 : dm>+ Tm -3

3m? +4
QBard0 4 : 4m*+ Tm — 3
3m? +4
m*+ Tm—"1
(iii) 05558 écg@ :
&wP&Se 10 @ 3¢+ 6a —2b % 3a + 4b — 2¢ 00D ERFH08E.
FES :
&.Sdo. EFoen Qe s
1 8B O)S Do DR (B 6o | 3c+6a—2b—(3a+4b—2c)
S0k oD 1Dy TR BINS @dETeIred
28 e $B0S° (Toaied.
2 B8 SR8 Bors b BwE) doded | 3c+6a—2b—-3a—4b+2c
DSEB0K Eeed.
3 Ber® Srred SHestenre oo (Bc+2c)+(6a—3a)+(—2b—4b)
$d)sB0ed. =5¢+3a—6b
4 HOTQ) (@FErBE ErHos® (@aired. 3a—6b+5¢

amesedes 112 6m° +4m”> +Tm =3 %09 3m° +4 823c0sm.

PES .
RfrSo 1 : 6m’ +4m* +Tm—3—Bm’ +4)
S0 2 : 6m’> +4m* +7Tm-3-3m’ —4
Rrso 31 (6m’ =3m’)+4m’ +Tm -3 -4

=3m’ +4m* +Tm-"7

AbFLbo 4 : 3m® +4m* +Tm -7
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Exercise - 4
—y S

1.

Add the following algebraic expressions using both horizontal and vertical methods. Did
you get the same answer with both methods.

(1) x> —2xy+3y%; 59> +3xy—6x°

(i)  4d’+5b°+6ab ; 3ab ; 64> —2b> ; 4b> —Sab
(1i1) 2x+9y—-T7z ;3y+z+3x ;2x-4y-z

(@iv) 2x7—6x+3 ; 3x*—x—4 ; 1+2x-3x’
Simplify: 2x* +5x —1+8x+x* +7 - 6x+3—3x

Find the perimeter of the following rectangle?

6x +y

3x-2y

Find the perimeter of a triangle whose sides are 2a + 3b, b—a, 4a-2b.

b- 4a-2b

2a+3b
Subtract the second expression from the first expression

@) 2ath, ab

(i1) xt2y+z, —x—y-3z

(i)  3a’>-8ab-2b*, 3a>-4ab+6b*
(v)  4pg-6p°-2q*, 9p*

(V) 7-2x-3x%, 2x*-5x-3

i)  5x>-3xy-7y% , 3x*xy-2)?
(vi)  6m*+4m*tTm-3 , 3m*+4

Subtract the sum of x>-5x)+2)? and y*-2xy—3x? from the sum of 6x>-8xy—y* and
2xy—2y*—x2.

What should be added to 1+2x—3x2 to get x*—x—1 ?
What should be taken away from 3x?— 4)? + 5xy + 20 to get —x’—y?+ 6xy + 20?
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: o - 4

1. S 806 DEcH HSPFed OB écg@@ssér 08350 e HDBD Kztgé’éessw Yodedo
BoHold. Botd écge‘éo@é's 28 JEmpeddn Gf)z‘lb?ém?

@ x* —2xy+3y%; 597 +3xy—6x°

(i) 4@’ +5b*+6ab ; 3ab ; 6a*>—2b> 5 4b* —Sab
(i) 2x+9y -7z ; 3y+z+4+3x ;2x-4y-z

(@) 2% —6x+3 ; 3x*—x—4 ; 1+2x-3x’

2. 27 +5x—148x+ x> +7—-6x+3-3x" & Sr§86o0d.
3. 8ob 5?»6636&60 HEPT 0B EHTI08.
6x +y
3x-2y

4. 2a + 3b, b—a, 4a-2b gHheren Ko (BgHezo HEPF OB STl

b-a 4a-2b

2a+3b
5. s Hch $Emd0 K0 Bokd DcH $krrY) S1VchHos.

1  2atb,a-b

(i) xF2ytz, —x—-3z

(i) 3a*>-8ab-2b*, 3a*—4ab+6b’
(iv)  4pg-6p’-2q*, 9p?

v)  7-2x-3x%, 2x>-5x-3

Vi) 5x*3xy-7y* , 3x*—xy-2)?

(vi)) 6m*+4m*+Tm-3 , 3m*+4

6. 6x*—8xy—* LoBa%w 2xy—2)*—x*© Fwdo Hod X —Sxy+2)? Hdcn y—2xy-3x% © Ized)
8230508,

7. 142x-3x? & dod BOHIT x?—x—1 $:087?

8. 3x2— 4% + 5xp + 20 0D Qo BDID —x*— y? + 6xp + 20 $i%08?
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9. The sum of 3 expressions is 8 + 13a + 7a*>. Two of them are 24>+ 3a + 2 and
3a*—4a + 1. Find the third expression.

10. If A = 4x*+y’— 6xy;
B = 3y*+ 12x*+ 8xy;
C = o6x’+ 8%+ 6xy

Find ()A+B+C (ii)(A—B)-C (iii) 2A+B  (iv) A-3B

| Looking Back

» Analgebraic expression is a single term or a combination of
terms connected by the symbols ‘+’ (plus) or ‘-’ (minus).

 Ifevery term of an expression is a constant term, then the
I,

expression is called a numerical expression. [fan expression ura -
Q5B95 3

has at least one algebraic term, then the expression is called

an algebraic expression.

* Analgebraic expression contaning one term is called a monomial. An algebraic
expression contaning two unlike terms is called a binomial. An algebraic
expression contaning three unlike terms is called a trinomial. An algebraic

expression contaning two or more unlike terms is called a multinomial.

* The sum of all the exponents of the variables in a monomial is called the degree of
the term or degree of monomial.

» The degree of any constant term is zero.

» Thehighest of the degrees of all the terms of the expression is called the degree of
the expression.

* Ifno two terms of an expression are alike then the expression is said to be in its
simplified form.

* Inan expression, if the terms are arranged in a manner such that the degrees of the
terms are in descending order then the expression is said to be in standard form.

* The sum of two or more like terms is a like term with a numerical coefficient equal
to the sum of the numerical coefficients of all the like terms.

» The difference between two like terms is a like term with a numerical coefficient

equal to the difference between the numerical coefficients of the two like terms. )
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Soeedy SSrre 0o 8 + 13a + 7a? dS8° Dot $Seren 24+ 3a + 2 Hoba»

3a2—4a +1 ©ond 5oEd D&eQ) L0k,

10. A
B

C

4x*+ y*— 6xy;
3y2+ 12x%+ 8xy;

6x>+ 8>+ 6xy ©ond

()A+B+C (i) (A—B)—C (iii)2A+B  (iv) A—3B Deneiss 58508,

(oo SbnS0

Hdas Srred Soe Sogrgdmres ‘+ ($8), ‘= (RST)
e Beodads $srdd) Dbash $ErHEn @otrd.

28 DLPOI0E® (58 DB JBHEE waNB © JEPRRY

o
D0grg B3P0 ©oerdd. 2.8 570085 Hrres® 80 RZISLS
e.8omae DEoH HBo a8 e DEaH HSPHID @

©OLPH.

28 H%o BOAS B DEHG @O, Botd Derd Hrren EOAHR) DR
B8 ®otrd. Burtd Derd Brren EOAHT) JHPF) ([BHO ©otrd. Bok Tw°
©0BE08 M DePd HTPen ZOAD BXPRY) HFVEIO © ©OLrD.

2.8 EH0S™ SvorHe Hrerosto Fneed) ©@ IEDHH HOHPHo Soe @ Do T
H0H7e0 0 OLT.

%))U"Oéo BoE) 58Se0 ).

2.8 35506 ©) Hure HoKrEros® 8P LTI & SEFHIN TwE) HBLTELo
@ ®otro.

28 DEPK0EE) & Both Hrren Ere Herd Huren SUS° & Dm0 ESS)) Sre08®
608 @ ©otro.

28 B508° Hrre HBSTere @S8R (E008° ¢o8 e Kkrdo (FPErdE rbos®
GOB © ®oéro.

BotH Bor wodBod JEH Verd Joro o &l JerdHKo HOCH @ HOS
Qer@Ht50 Ty dogrgrheado B8 Kerd Hre Hogry MHeesPe F0Eed8 HeSo.

Bo Keed Hore PEo el Heed HB0 HBW @ HOS HerPdHS0 &mé& 60&3‘3&38@%0

B8 Lerd Hore Hogrg e Bard8 HSeSo.
J
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POWERS AND EXPONENTS

O -
RO9NSX4

11.0  Introduction
The population of India according to 2011 census is about 120,00,00,000

The approximate distance between the sun and the earth is 15,00,00,000 km.

The speed of the light in vacuum is about 30,00,00,000 m/sec.

The population of Andhra Pradesh according to 2011 census is about 8,50,00,000.

These are all very large numbers. Do you find it easy to read, write and understand such large
numbers? No, certainly not.

Thus, we need a way in which we can represent such larger numbers in a simpler manner. Expo-
nents help us in doing so. In this chapter you will learn more about exponents and the laws of
exponents.

11.1  Exponential Form

Letus consider the following repeated additions:
4+4+4+4+4
545+5+5+5+5
T7+7+7+7+7+7+7+7

We use multiplication to shorten the representation of repeated additions by writing 5x4, 6x5 and
8x7 respectively.

Now can we express repeated multiplication of a number by itself'in a simpler way?
Let us consider the following illustrations.
The population of Bihar as per the 2011 Census is about 10,00,00,000.

Here 10 is multiplied by itself for 8 times i.e. 10x10x10x10x10x10x10%10.

So we can write the population of Bihar as 108, Here 10 is called the base and 8 is called the
exponent. 10® is said to be in exponential form and it is read as 10 raised to the power of 8.

The speed of light in vacuum is 30,00,00,000 m/sec. This is expressed as 3x10® m/sec. in
exponential form. In 3x10%, 10%is read as ‘10 raised to the power of 8. 10 is the base and 8 is
the exponent.
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IOTOL0 OCAIN PIOToQTOD

11.0 H08Ec%0

2011 axrgr8g)e [Hse8o gr88a¥ exeer wewes 120,00,00,000 edod.

Boeo580, BBk g SHoggErdo weaese 15,00,00,000 8. .

rs506 508 Brfo 30,00,00,000 &./3.

2011 axxegr 850 w8 (Ks5°80 wolEEES arer wrardr 8,50,00,000 /r Hob.

=1} @9:‘5& e 'Ebcg K)oaaegen. H&D (EalovslnfoliEntatlntol @go B850 oegseae? apz‘lbe‘éom
ogio s°tH @ TR,

51’33@ 33(‘%60&350263 JBFHond Eas é§665w3§ ol a8 K)tg@ ©dd8o. & DFore
SBOBEEAE Heeren I SsmsHEaean. & e—9q5°§c35306s S0 Hrearen L8 Hreeod Tg05e
000D QIBorr ennBoerd.

11,1 Hors Soeddo

& 8oB HITHS vosemre $68Dwo.
4+4+4+4+4
5+5+5+5+5+5
T+7+7+T7+7+7+7+7

S0 & HITHB VoBurre Bref B HESTTR) SHAPAD SEHIT 534, 6X5 Kb 8X7
Brdos® SEDEBHE).

38 dBone &ééomg &) Kg)?é@ée)é 0eeseTeR) Bt HEFHoMS bas® BB BHT?

& (800 GErsrdeon Keodotol.

2011 sxegr 88 (@80 EAroo] ool &rgr oedore 10,00,00,000.

B85 10 o3 Sogg 8 1y hdosadod. 10x10x10x10x10x10x10x10

S EARe o) ool esrero 108 2 K8 yEr508° ErQoSHEy). 8o’ 109 4 B8 errdtn o 8 D

$rEro8H wotro. 1080 Hrsdrdo @ woiro. 10% D “10 RBwE), 8% FrE0” @ Shdzro.

Er506° s8R0 30,00,00,000 /3. B Srstrsos® 3x10% /. S8stoaro. 108 6® 10 9
WrE0 B8 &P @ 8 Q Hrarodo ©d woero. “10 B 83 FrE0” @ StHHz°o.
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The approximate distance between the sun and the earth is 15,00,00,000 km. This is expressed as
15107 km in exponential form. In 10, 10 is the base and 7 is the exponent.

The population of Andhra Pradesh according to 2011 census is about 8,50,00,000. This is
expressed as 85x10°in exponential form. 10°is read as ‘10 raised to the power of 6. Here 10
is the base and 6 is the exponent.

We can also use exponents in writing the expanded form of a given number for example the
expanded form of 36584 = (3x10000) + (6x1000) + (5x100) + (8x10) + (4x1)

= (3x10% + (6x10%) + (5x10?) + (8x10") + (4x1)

| Do This

1. Write the following in exponential form. (values are rounded off)

@) Total surface area of the Earth is 510,000,000 square kilometers.

(i) Population of Rajasthan is approximately 7,00,00,000
(i)  Theapproximate age of the Earth is 4550 million years.
(@iv) 1000 km in meters

2. Express (1) 48951 (ii) 89325 in expanded form using exponents.

11.1.1 Exponents with other bases

So far we have seen numbers whose base is 10. However, the base can be any number.
Forexample 81=3x3x3x3 =34

Here 3 is the base and 4 is the exponent.

Similarly, 125=5x5x5 =5

Here 5 is the base and 3 is the exponent.

Example1:  Which is greater 3* or4* ?
3*=3x3x3x3=8]

=4x4x4=064
81 >64

Therefore, 34 > 43
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Sy LrBA g Mgy Srdsn Ksedore 15,00,00,000 8.8, Gotnod. BID HrEsrHos®
15%100,00,000 = 15x107 &.&. re (@earsm. 107 &° 10 9 4500 0 7 & $r@ro8HHd @oero.

2011 esdegr 880 (H5°80 woPEES exrgr weaedre 8,50,00,000. 8 HrssrHos® 85x106 e
Sg85tos0. 106 &° 10 ghee 5080k 6 FrErodo. HI “10 @o¥), 6 H Hrdo” e SeHEeo.

HeTPoPO GI@RPA0D Hdo &ééoepgg Do), S)foe)é 63°@°§0& e (PSS,

&IPS 36,584 g DS drdo.
36584 =(3x10000) + (6x1000) + (5%100) + (8x10) + (4x1)
=(3x10%) + (6x10%) + (5x10%) + (8x10") + (4x1)

| 8 Bchod

1. 808 A FrS$5rH0S® (0Hos. (Denden BHB0HDEID)

(1) g @) oy eddde Serego 51,00,00,000 . 8.&.

(1) m&égs ool aege weaesdre 7,00,00,000.
(i)  gHedo FwE) H6HY) TrEede 4550 HOHS BokHoeen
(@iv) 1000 8.8, o Heose®.

2. (1) 48951 (i) 89325 o Srarosre HHIFAOD S ErHos® (FPahod.

11.1.1 3535 rdoen Ko Hraren

3083588 b0 10 e BOAS }603323@263 HBoN BGyowro. 58 e éoas?g ©ONT°
Slelat N

GTPTEEE 81=3x3x3x3 =3¢
8% g = 3, Praroso = 4
125=5x5x5 =5
BEE 4 = 5, HBX FHrEroso 3.
amde 11 3 5o 4’ o8 80E6?

3*=3x3x3x3=81

P=4x4x4=064
81> 64
5% 34> 43
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Do This |

1. Is 3% equal to 23 ? Justity.

2. Write the following numbers in exponential form. Also state the

(a) base (b)exponent and (c¢) how itis read.

(i) 32 (ii) 64 (iii)) 256 (iv) 243 (v) 49

Squared and cubed
When any base is raised to the power 2 or 3, it has a special name.

10> =10 x 10 and is read as '10 raised to the power 2' or '10 squared'.
Similarly, 4°=4 x 4 and can be read as '4 raised to the power of 2' or '4 squared’.

10x 10 x 10=10° is read as '10 raised to the power 3' or '10 cubed .

Similarly, 6 x 6 X 6 = 6* and can be read as '6 raised to the power 3' or '6 cubed'.

In general, we can take any positive number 'a' as the base and write.

2

axa =a* (thisisread as 'araised to the power of 2' or 'a squared')

3

axaxa =a’ (thisisread as 'araised to the power of 3' or 'a cubed")

4

axaxaxa =a* (thisisread as'araised to the power of4')

— 5

=a ( )

=ab ( ) andso on.
Thus, we can say that a X a X a X a X @ X @ X...ceeevveeesvveeenes 'm' times = a” where 'a’ is the

base and 'm' is the exponent.

| Do This
l. Write the expanded form of the following.

(1) p’ (i1) # (iii) 5° (iv) d° (v) 2°
2. Write the following in exponential form.

1) AXAXAX e 'I' times

(i) SXSXSX S, 'n' times

(i) gXgXgXgXqaroanann. 15 times

@v) FXFXTX i, 'b' times
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| 0 Rchod

1. 3% 030 2° & $&5rS5m? o esaeenio Sogosod.

2. Bod Soggods HrErHos® orahod. && (a) 4 (b) Sraroso 8 (¢) der G
S50He8E SrDoBod.
(1) 32 (i1) 64 (111) 256 (iv) 243 (v)49

S5 L0k Fo5w
9 P FrErodo 2 Bue 3 P B (KHBEDS DBE Denaro.

10 x 10 = 10> % '10 Go%) 25 F-8s0' 85 '10 o) $850". woi 4 X 4= 47 %o
“4 Box%) BoKS FrELN” BE “4 Q¥ B0 © SHT0.

10 x 10 x 10 = 10°. & “10 &%) 335 Hrdo” BF “10 Bk PdE” @ BKoHT°0.

6x6x6=6 B “6 Fwy) 35 $rs0” @ TE “6 Fwk) HBIN” © SwHzro.

JEeBeore v el § Bogy a B e SR Ber TR0,
axa =a* (B “a @o¥) Bokd FrEo” B “a @oE) HEXW” o SEhHT©0).
axaxa =4’ (é:‘OfO 'a (ﬁ»é& oS S0’ S8 'a (ﬁ)oé& HodEw' @ SH@*0).

axaxaxa =a" (5 'a @B Teisd HrE0” @ SKHTED).

=a’ (63 9 $5HT0).
=a® (52 ) @ SHzoo.
O B0 28 4 X A X A X A X A X A Xuvsreeresrrsrsrssasnnns 'm' F& = a" o SHzco.

S5 'a' gD $6a% 'm’ $rEroto.

| 8 Fchod |

1. 808 B8 BN Beaeen TPAHod.

1) p’ (ii) / (iii) s° (iv) d° v) 2
2. 808 B HrSETHoS® TeaHos.

1) AXAXAX e, 'I' 508

(i) 5 X5 X5 X 'n' 8

(11) GXGqX G X, 15 S8

(V) FXPXPX e, D' &y
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11.2 Writing a number in exponential form through prime factorization.

Letus express the following numbers in the exponential form using prime factorization.

(1) 432 (i1) 450
Solution (i): 432=2x 216 2 | 432
=2x2x108 2 | 216
=2x2x2x54 2 1%,
=2x2x2x2x%27 AN ¥
=2x2x2x2x3x%9 -— N i
=2 x2x2x2x3x3x3 3] 9
=(2x2x2x%x2)x(3x3x3) 31 3
=24x33 !
Therefore, 432 =24 x 33
@) 450 =2x225 2140
3 ] 225
=2x3x75 3_?
=2x3x3x25 5 5
—2x3x3x5x5 5| s
2 x32x 5 1t
Therefore, 450 =2 x 32 x 52
Do This
Write the following in exponential form using prime factorization.
(1)2500 (i1) 1296 (ii1) 8000 (iv) 6300
-\ iﬁa = Exercise - 1
f_ ; Wte the base and the exponent in each case. Also, write the term in the expanded form.
(i) 3* (if) (7x)? (iil) (Sab (iv) (4yy
2. Write the exponential form of each expression.

()7 xTxTxTx7
(i) 3X3%x3%x5x5%x5x%5
(i) 2x 2 X 2Xx3x3x3x3x5x5x5
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112 2.8 Soggd (Bes sederosinen JgfRod SrS8rHos® Trahito

B Sogrod (5P se8ege08 écg@&) SEDRPA0D HrSSrHost TPADDR).

(1)432 (ii) 450
. 2 | 432
Fo5 () 0 432=2x216 ZE
—2x2x108 > | 103
=2x2x2x54 2 54
=2 x2x2x2x27 3| 27
=2 X2x2x2x3x9 ZZ
=2x2x2x2x3x3x3 S 3
—(2x2x2x2)x(3x3x3) !
=24 x 33
S 432 =24 x 33 2 |40
() 450 =2 x 225 3 | 225
—2%x3x75 3| 75
=2 x3x3x25 Zz
=2x3x3x5x5 5] 5
—2x32x 5 v

sof 450 =2x32x 5

|a8) Rc%hod
(1) 2500 (1) 1296 (ii1) 8000 (iv) 6300

0 (HPS se8egrod o“)cgé’é L0HBrA0D HrEETHoE TraHod.

@arggéo -1
1. 80b B8 errdin, Hrarodinet Krdiy & S ErHos® ooaHod.
(1) 3¢ (i1) (7x)? (iii) (Sab)? (iv) (4y)’

2. 808 SEHBS Erdrets SrEERIO TAH0s.
()7 x7x7Tx7Tx7
(i))3x3x3x5x5%x5x%5
(i) 2x2%x2x3x3x3x3x5%x5%5
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3. Express the following as the product of exponents through prime factorization.

(1) 288 (i1)1250 (ii1) 2250 (iv) 3600 (v) 2400
4. Identify the greater number in each of the following pairs.
(i) 2% or 32 (ii) 5°or 3° (iii) 2% or 82

5. Ifa=3,b=2findthevalue of ()@’ +b* (ii)a+b" (iii) (@+b)y  (iv)(a=by

11.3  Laws of exponents

When we multiply terms with exponents we use some rules to find the product easily. These rules
have been discussed here.

11.3.1 Multiplying terms with the same base
Example2: 2%x2?

Solution:  2¢x23=(2x2x2x2)x (2x2x2)

e S

4 times 3 times

=2X2xX2X2x2x2x2

S S

7 times

= 27 and this is same as 2% (as4+3="7)

Therefore, 24 x 23 =243

Example3: 5*x5?
Solution : 52x 53 =(5x5)x (5% 5x5)

2 times 3 times

=5x5x5%x5x%x5
Y/

5 times

= 5% and this is same as 5*"* (as2+3=5)

Therefore, 5% x 53 =523

Do This

Find the values of 2%, 23 and 27
verify whether 24 x 2°=27

Find the values of 5%, 5% and 5° and verify whether 5% x 53 =53
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3. 808 & (HHes sedesrosee ©gorT TR B FreSEreHoS zéeg_éno“aézﬁo&.
(1) 288 (i1)1250 (111) 2250 (iv) 3600 (v) 2400
4. 808 adwas wdes® LTI HYoBs.
(1) 2° 8o 32 (i1) 5°Soe 3° (iii) 28 S~ 82
5. a=3,b=2 oo Bod e 808,
() at+b*  (ii)a*+b (iii) (a +b)’ (iv) (a-b)*
11.3 ool Tgairen

SrEErH08° &) Hure Hrsedo Hegorr BEHEeI8, & oro SHFIE8 Mo &R
SrE@ro SOBrARDD. & HBod B SBro.

11.8.1 2.8 sorddnmr o Sore Hosedo
&S 2 24 x 23

FE5: 2 xV=(2x2x2x2)x (2x2x%2)

ANV
4 S35 3 S

= 2X2X2X2XD2XDXD
| e
7 S8

= 27 £80%0 88 247 & $Srdo (‘Dotﬁaéoé 4+3=7)
S 24 X 23 = 2473
SR8 3: 2 x5

s 52X 5= (5x5)x(5%5x5)
" YN
2 S 3 s
SXS5x5%x5x%5

— VT~
5 S

= 5° 2800 8d 577 % w0 (2+3=5=28)

waf 52x 5 =52

| a9 Fahod

24 23 %6050 27 Devdes S
24x 23 =27 0ot ar H8SeE08.

5% ,5% %8050 5° Qenden 8 52 % 57 = 57 0h@odar $0SrEod.
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Example4: a*xda’

Solution: a*xa=(axaxaxa)x (axaxaxaxa)
=(axaxaxaxaxaxaxaxa)
= ¢’ and this is same as a** (as4+5=9)

Therefore, a*xa’=a*"

Based on the above observations we can say that.

a"Xa" =(AXAXA.ceeiineiinnnn. 'm' times) X (aXaXax......... 'n' times)= a™*"

For any non-zero integer 'a', and integers 'm' and 'n'

a"x q" = am+n

Do This
l. Simplify the following using the formula a™ x a" =a™"
(i 3Mx3 (i) p*xp*
2. Find the appropriate number in place of the symbol '?" in the following.

Let 'k' be any non zero integer

() K xk'=K (i) k'S x k? = k!

11.3.2 Exponent of exponent
Example 5 : Consider (3%)°

Solution : Here'32'is the base and' 3' is the exponent
= 3222 (multplying terms with the same base)

= 3%and this is the same as 3% (as2x3=06)

Therefore, (3%)° =32

'Do This

Compute 3°, cube of 3% and verify whether (32)*=3¢?
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s 41 at x a

FHS a*xa’= (axaxaxa)x (axaxaxaxa)
=(a@axaxaxaxaxaxaxaxa)
= g’ 0805» 1d a*’ 8 JLPSEW. (4+5=9=5%)
=93 atxa’ =a*s

2 $8dodoHod Hido

a"xXa" =(aAXAXA.eueinennnnn. 'm' )X (axaxax......... 'n' FPE)= @' o IG)Kewo.

'a' Z 28 @323655 egdogg 'm', 'n' e ?.’argéoaosewg

am™ x q" = q"t"

|a8) R0%08
1. S 800 A A" X a" = a4 % &HIPA0D “mvé&éaoéo&.
(i 3'"x3 (i) p’xp®

2. 8o ad@bs ?7 Yy 356058 &0BBAS Bogyd éé)‘éeéo&. (k HBQ 2.8 %J‘:\S)?Séé TG Kogy).

(i) K x k=K’ (i) k'S x k2=

11.3.2 Hr&o Sw¥) Hedo
a>se 51 (37)’ % $0d80aro.
PES 1 a8 e 3% L8050 Fesrodo 3
(3% = 32x32x3?
= 3z2R (DSd efedmen Ko Hure ©g0)
= 30005 16 3778 J$Hro (2% 3=628)

s9% (32 =32

| 2 Bohod

36 Qens 32 BwE) Hodo Dendedn 8 (32)° = 3° wdEHodar $8ErEod.
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Example 6: Let us consider (4°)

Solution : (4°)° = 4°x 45 x 43
= 45 (multplying terms with the same base)
= 4" and this is same as 4> (as5x3=15)

Therefore, (4°)=4°"*3

Example 7: (a™)*

Solution :  (a™)* =a" X a"x a"x q"
= gmimimim (multplying terms with the same base)
= a*" and this is same as a"** (as 4 x m=4m)

Therefore, (a™)*=a™

Based on all the above we can say that (a™)" =a™ X a™ x a™...... n times = g"*"*m*-. n fimes

= g"n

For any non-zero integer 'a' and integers 'm' and 'n'

(am)n — amn
11.3.3 Exponent of a product
Example8: Consider 3° x4°
Solution : Here 3° and 4° have the same exponent 5 but different bases.

3% x 43 =(3x3x3x3x3) x (4x4x4x4x4)
= (3x4) x (3x4) x (3x4) x (3x4) x (3x4)
= (3x4)’

Therefore, 3° X 4°=(3 x 4)°

Example 9: Consider 4* x 5*
Solution:  Here 4* and 5* have the same exponent 4 but have different bases.
4% 50 =(4x4x4xd) x (5x5x5%5)
=@ x4x4x4x5%x5%5x%5)
= (4 5)x (4x5)x (4% 5) x (4x5)
=45y
Therefore, 4% x 5% = (4 x5)*
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a8 61 (4°) % $oddnro.
TGS (4= 45 x 45 x4
= 4515 (RS ghrddmen Ko Hore e)ego)
= 415 58050 56 4% SEeDo (5% 3= 15 s25%)
DS (45 =473

a8 7: (a")'S H68dTro.

S (@) =am xarxamxa”
= gmimimm (550 ghrsimen Ko Here ©z0)
= g LB 38 A" $HrHo (4 X m=4m)

S (am)t=am

D ATEE0e $00 (2")" = aTXATXA™ X, B G = @I NTR = g

'a' HIQ &8 @3&55 Frgdogg Sodas» 'm','n' e rgtdoggen

wowd (a”)" = a™

11.3.3 ©R0 S Hrdo
el 8: 39 x4 % a’;@%é)mso.

PES T w30 500aw 4% eo a8 FrEroso 5 EOA T, S0 @ rRnen JEFLT GTHoD.
35 x 45 = (3x3x3x3x3) x (4x4x4x4x4)
= (35t x (3x4) x (3x) x (3x4) x (3x4)
- @3xdy
S5 3 x4 =(3 x4y

asedn 9: 44 x 54% 0“36%@65;0.

FBS 28 4* Sdasm 5% en 2.8 Hrzrodo 4 5 BOA eamom.

50 8 ghrdmen SHSKT Gaa.
4% 5 =(4x4x4x4)x (5x5%5x5)
—(Ax4x4x4x5%x5%5x5)
— (4 )< (4x5)x (475) (4x9)
= (@ x5y

=95 4 x5 =(4x5)
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Example 10 : Consider p’ x ¢’

Solution :

Here p’ and ¢’ have the same exponent 7 but different bases.

PXg=@EXpXpXpXpXpXp)x(qQxqxqxqxqxqxq)

S(PXPpXpXpXpXpXpXqXqXqxqxqxqxq)
=Pxq)*xExq)xExq)*PExq)*xPExq)x@Exq)>(pxq)

=(pxq)

Therefore, p” x q’= (p x q)’

Based on all the above we can conclude that a” x b = (a x b)" = (ab)™

For any two non-zero integers 'a', 'b' and any positive integer 'm'

a™ x b" = (ab)"

/Do This

Simplify the following using the law @” x "= (a b)"

() (2x3)* (i) ¥ xy (i) @* x b

(iv) (5%4)"

11.3.4 Division of exponents

Before discussing division of exponents we will now discuss about negative exponents.

11.3.4(a) Negative exponents

Observe the following pattern.

25
24
23
22
21
20
2-1

= 32
= 16

Il
NS} ~ oo

(Hint: halfof 1)

-2

m PowEeRs AND EXPONENTS

33
34
33
32
31
30
3-1

243
81
27

(Hint: one-third of 1)

32
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a8 10 p’ X ¢’ % H689Tro.
PSS S P’ HB g ev Freroso T EOA GImom. HOGK T griwen ST ST
pPXg =(@xpXxpXpXpxpxp)*x(qxqxqxqxqxqxq)
=(PXpXPpXpXpXpXpxXqxqxqxqxqxqxq)
=(Pxq)*(Pxq)*x(Pxq)*(Pxq)*(pPxq)>*(Pxq)*(pxq)
=(pxq)
=53 p'xq' = (pxq)

D euesede Hod a” X b" = (a X b)" = (ab)" r oo,

'a','b' @ I Totd @35655 Frgtoggen Sodako 'm' ISTa Frgidony wond

a” x " = (ab)"

| 89 Bchod |

1. 806 8 a” x b" = (a b)" Jrlgryd @rAod Kmé&éboiﬁo&.

() 2x3) (i) @xy (i) ax b5 (iv) (5x4)!

11.3.4 Sr88rd Sogyge griistEsm
Prstrare grrsEint $8)0the Hoth o avegirdtrare Hdod Syero.

11.3.4 () 200089 PPSPOTPLH

808 A H8890S504.

235 = 32 33 = 243

24 = 16 34 = 81

g = 8 33 = 27

2 = 4 2 =9

2! = 2 3! = 3

20 = 300 = 1

27 = 3! =

(K05 1 16° Bi55m) (s 1 1 6° 3 8 o)
27 = 32 =
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What part of 32 is 16?
What is the difference between 2° and 24?

You will find that each time the exponent decreases by 1,the value becomes half of the previous.

From the above patterns we can say.

21 = l d 22= l
=5 an =1
31 = l d 32= l
3 an 5
1 1
Furthermore, we can see that 272 = 1 = >
similarly, 37! = = and 372 = 1 = —
’ 3 9 3

For any non -zero integer 'a' and any integer 'n'

|
a = —
a
Do This
. . . oW 1 .
1. Write the following, by using @ =~ = e with positive exponents.
(1) x7’ (i) a? (i) 7 (iv)9°

11.3.4(b) Zero exponents

In the earlier discussion we have seen that

2°=1
3=1
Similarly we can say
4°=1

5°=1 and so on

Thus for non zero integer ‘a’, a’= 1
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32 & QYD grrio 16 ©99&E06?

2° 508k 2% o gy FLo Nos?

1
Sr@roo Dend 1 SRS (BB DD ) Bt B0 B KKA0T Gotrd.

D HBdode Hod Hio

1 1
o o
2 2&060‘3}3 2 4

1 1
- — o
3 326360‘5333 9

2 1 1
Zose 2 =Z=?

1 1
- o o
©0BJGore 3 3 S8c%w 3 5 3

'a' A3 &3‘3&’5&5 Frgtogy Sodas» 'n' 2.8 o wond

a =
an
|a8) Bahod
a1
1. a = pe B &ITBPA0D 8oLV Teeod.
(1) x’ (1) a? (iii) 7° (iv) 9°

11.3.4 (&) &8y Hrgroso

EvovlelaviEnaelAN Aebost

2°=1

3° = 1 @ o KHomesm.
BBJBore

4" =1,

5°=1,...... Q) 50 BYDEY.

a8 a AZT 2.8 g8 Lrgsong wond a’ = 1.

Boorres (HhEso B3 DS Hodd 2022-23 GoezeeN HOAI G0 SeN n



11.3.4(c) Division of exponents having the same base
7
Example 11 : Consider F

T IXTIXTIXTIx]T x I x T

ion : — =TxTxTxT
Solution : 7 TxTx7
= 7* which is same as 7" (as7-3=4)
77
Therefore, = =7
8
Example 12: Consider 7
3 3x3x3x3x3xBxBxB
ion : == =3x3x3%x3x3
Solution : 3 AxAxA
= 3°which is same as 3% (as8=3=Y9)
3 s
Therefore, 7 =3%
5
Example 13: Consider =
S FxExExFxf L1

Solution : 5_3_5><5x5x5><5><5><5><5 5x5x5 53

1
; which is same as

58—5

5
Therefore, = =

58—5

2
Example 14: Consider a—7
a

] a’ dxd 1
Solution : — = =
A axaxaxaxaxgxg axaxaxaxa

1
=5 which is the same as P (as7-2=95)
a’ 1
Therefore, 7 =
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11.8.4 (2) 2.8 &7 Z00% S8 Srare grisBEsn
7
&SR8 11 ?
7 IxTXIXTIxIxIx 7
. —_ = =7X7X7X7
= 7458050 8d 773 % ddwSo

(RotsoBod 7—-3=4)

S8 12: 5
3

S ? =3X3X323>§X§ xpxp =3x3x3x3x3
xBx

= 3336 3835 Jwdo (8 —3=5=%%)
3¥ e
s°a)éé 3_3_383
55
awden 13 —
5
s, o BxExExExF 11
RS S5x5x5x Ex ExBAxBx8  5x5x5 5°
5—325360‘53 a&FE‘o‘ééﬂéo. (8 -5=3a8)
5° 1
Y SAS
a2
&S 14 ¢ >
a
a’ axa 1
P T = =
a axaxaxaxaxgx g axaxaxaxa
1 1
Zgﬁama&cﬂ—_zééméo (7-2=5=28)
o5 az_ 1
BOL0Q P

AVPToLN HOAI) GPPSTOOTOeN m
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Based on all the above examples we can say that-

m m

=a"" ifm>n and = if m<n

n n—m
a

n

a a

For any non-zero integer ‘a’ and integers 'm' and 'n'

am_ m-n . am_ 1 .
T =a ifm>n and —=——-- ifm<n

a a a

What happens when m =n? Give your answer.

3
Example 15: Consider e

Soluti 4> 4x4x4 1 1 0
olution : — = = —=1 ,....
4° 4x4x4 1

m

a -
Also we know that —-=a
a

4

7
Similarly, find PR
What do you observe from above?

. at axaxaxa
Alsoconsider —=——=
a axaxaxa

1

m
m—n

=a
n

a
But from
a

4

a 4-4
We have — =a
a

=a’=1

For any non zero number ‘a’ we have a’=1.

Observe here m, n (m =n)

Thusif m=n
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2 oo Dok

am i am
=a (m > n ©o03) HH85n

. (M<n ©ond) & TNDEY).

a' a

n

'a' 3T %ﬁéséé Frgdogg Sodas» 'm','n' e g SogsSd

m m 1

a .
m>n wowd —=a" " $Hock» m<n ©ond

n n—m

a

m = n ©onS)H D0 2BHE0H? JLEPIDDI08.

43
erdese 15 ¢ ? Do EdoRPomro.

4 4x4x4 1
JES: == =—=lueen.
¢ 4 4x4x4 1 @
am m-n
~=a @ oI5 Bendo.
a
4 _
s‘oé);s F:A‘-3 3 =40 =1

4

7
©d JBorr 7 Qo BoRPK08.

D 8 20 B I Koowed?

a' axaxaxa
©8 dFore g, = =
a axaxaxa

1

m

= —=a""%08
a
a4
—=a""=d" =1 =56 580 ErRES Sowy a @ a’ = 1 B
a

m, n o H68doSe m=n.

DS, M = n oSS | —, =1
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Do This

1
1. Simplify and write in the form of " or P
: 13° y 3!
() 3 @ S
2. Fill the appropriate number in the box.
8
Ex: rele &' =8

O et dopld g fe=d =M
127

11.3.4(c) Dividing terms with the same exponents

7 5
Example 16: Consider (Zj

sostion: [ 1) =Tk Tx 2152
olution : 1 12727273

CIXTXTXTXT

4x4xdx4x4

75
s (by the definition of exponent)
Theref z 5 _7

erefore, | ’E

6
Example 17: Consider ( %j

6
Solution : (Ej =(£}x(£jx(£}{£}x[£jx(
q q q q q q
_PXPXPXPXPXP
gxgxqxqxqxq

‘)
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| 3D FchHod

1. 808 &R &r§EBod 4" Fer — =, Erwos® Teahod.
. 13° . 3!
) 3 (ir) 3
2. [1Erd 58) 9 Ik éosp?gée Q0H08.
g -
ST | §=8 =8
12 alS
i Aol ol (i) —D=ag = a
12 a

11.3.4 (&) 2.8 $rzrodo Ko Qoggeods grhosto

4

sue: [1) 270222, 7
@ 4 4 4 4 4 4

7 5
aedrde 16 : (—j

I TIXTXTXT
4dx4x4x4x4

75
¥

~ %
Lay(2)
e (5 LM EEHEMEHE)

_PXPXPXPXPXp
qxXqxqxqxqxq

(Sor88rH0 JBHS0 Kod)
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= ? (By the definition of exponent)
6 6
Therefore, (ﬁj = p_6
q q

Based on the above observations we can say that.

a)' & axaxaxaxX....... xa'm'times g
b)  bxbxbxbx....... xb'm'times ~ pm
m m
. . a a
For any non-zero integers a, b and integer 'm' (z) X I

Do This
l. Complete the following
( 5 T d 3\ 3
0 (3 (@ (ﬂ =

11.3.5 Terms with negative base
Example 18 : Evaluate (1)*,(1)°,(1), (1), (-1)*, (-1)*, (-1)°
Solution:  (1)*= I x1x1x1=1
(1y=1x1x1x1x1=1
(1= 1xIxIxIxIx1x1=1
1y =D x(H=1
1) = (1) % (1) x (1) =—1
D =EDxEDx D x D=1
1y =EDxEDxEDxEDx D)= -1
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6

=% (D85S0 Hood)

6 6

[p} p
SD?D& - - 3
©\9q q

) $08ede Hod Hdo & Vorr B0,

a)'  axaxaxaX........ xa'm' & ¢
b)) bxbxbxbx....... xb'm' gwgy "
a\" a”
a, b e D37 Toth ErRgE g Doggen HBin 'm' a8 Frgdons ©wons (;] = o
|'a3)36590& |
1. oo FrBoS0s.

o (5 e 65

11.3.5 =006 Soggen &R o Hrsdraren

aasse 181 (1), (1 (1), (<12, (-1), (-1}, (-1)° Denidos 880508,
Fas: (1= 1x1x1x1=1

(1) = 1x1x1x1x1=1

(1) =1x1xIx1x1x1xl= 1

1P=EDx (1) = 1

1Y =CEDx D) x (1) = -1

D =EDxEDxEDx D=0

EP=EDxEDxEDx D)<= -1

Boorres (HhEso B3 DS Hodd 2022-23 GoezeeN HOAI G0 SeN n




From the above illustrations we observe that:

(1) 1raisedtoany poweris 1.

(i) (—1)raisedto odd power is (—1) and (—1) raised to even power is (+1).

Thus (—a)"=-a™If ‘m’is odd
(—a)y™=a™If ‘m’iseven
Now, let us look at some more examples.
(3)'=3) 3) (3) B)=81
(-a)'=(-a) (-a) (-a) (-a)=a’

DR VT T B
R R A

=27
Example 19:  Express 15 in exponential form
Solution : —27=(-3) (-3) (-3) =(-3)°
125=5x5x5=(5)
- -27  (-3)° (aY
Therefore, —125 (5)3 as =13
Thiss, — = if
25 s
Do This
1. Write in expanded form.
(1) (@) (ii) (-a)* (iii) (=7) (iv) (-a)"
2. Write in exponential form
(D) (3) *(=3) x (3) (ii) (=b) x (=) * (=b) * (D)
1 1 1

(iii) —2) x (—2) x ) 'm' times
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D Gorrdee ol o (Bod Dickren KiODoBH).
() 13085 frS0g TIVens 1
(i) (—1) @Bwg) B Frdo Dend (—1) Hdasw HBFPSo Jend (+1)
s (—a)" = —a™ (m, Z& Sogy wowd)
(-a)"=a™ (m, %0 Sogy wond)
SR H0 R eTEESmRe KEdTo.
(-3)'=(3) x(3)x(3)x (3)=8l
(-a)'=(-a) x (-a) x (-a) x (-a)=a*

v “
Y] ‘\“
ﬂ.\' B )
% h
A‘:‘ii's"ff'
o

73_1=1><1><1:1 -1
Ty T o o @ F

-27
S8 19 : E S0 HrSErHost BN,

S 27=(-3) % (-3) % (-3)=(3)’
125=5x5x5=(5)

27 (=3’ " (aY
SR s TGy o \p) OO

w3
125 5

|'a3) Babod
1. DBBes EPH0S® ToHod.

) (@ @@ (o (@ 77 o)
2. $BEPH0E’ TS0,

) (B*xEE)xE) @ (D)X () x () x(b)

1 1 1

(ii) 2 X 2 X ) 'm' 8.
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Exercise 2

L Simplify the following using laws of exponents.

57
(1) 2" x 24 (ii) (3%) x (3*)* (ii) 3
_ 3 (3Y (3Y _
N 1 4 B ) I R e
(vii) (32)2 (viii) 24 x 34 (ix) 24 x 2%
-5 ’

(X) (102)3 (Xi) {(?) } (Xil) 23a+7 X 27a+3

( 2 j U (-4
(xii) 3 (xiv) (=3)° * (-5) (xv) (—4)
(xvi) % (xvii) % (xviii) (=7)"x (=7)}
(xix) (—6%)* (xx) a*xaYxa?

2. By what number should 3 be multiplied so that the product is 729?
3. If 56 x 5% =510 then find x.

4. Evaluate 2°+ 3°
a \? b \? a b
6. State true or false and justify your answer.
(1) 100x10" =10" (i) 3*x43=12° (iii)) 5°=(100000)°
(iv) 4°=82 (v) 23> 32 (vi) (-2)*>(-3)*
(vii) (-2)°> (-3)°

Project Work

Collect the annual income particulars of any ten families in your locality and
round it to the nearest thousands / lakhs and express the income of each family in
the exponential form.
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O30 - 2

325208 TP BRA0D 8065209 éﬁéééboiso&.
;

5
M 21x2 @) (3% x (3’ @) oy

. 3N (3Y (3Y ,
(iv) 9% x 918 x 910 v) (Ej X(g) X(gj (Vi) (3) x (=3)"x(-3)

(vii) (322 (viii) 2% x 34 (ix) 2% x 2%
5}’ ’
(X) (102)3 (Xl) {(?) } (Xll) 233*7 X 27a+3
o (2Y . e (=4
(xii) 3 xiv) (=3)*x(-5) (xv) <4y
9 . (=6
(xvi) o5 (xvii) (<6) (xviii) (<7)7 % (=7)®
(xix) (-6 (xx) a"xa'xa
2. 34D éospeg% HBoB 00 729 whHEos?
3. 56 x 5% = 510 eon8 x Densd ESoRCo8m.
4. 204+ 30 Dend B&)0 .
a \? b \? a b
X X X B
5. ( i j X [x_"j X (x_aj m%é@oiﬁo&.
6. &g S OJET 8O Beren BoHod.
(1) 100x10'" =101 (i) 3?x4*=12° (iii)) 5°=(100000)°
(iv) 4=8 (v) 23> 32 (vi) (-2)*>(-3)*
(vii) (-2’ > (-3’
A b

o HBKE [@PoBos® I 10 Hievowre FwE) 0 eTraho JHTeH VEBD,
Sen HdAD oFe PTG HH00D a8 Hinowo T TOE GwArR) ¥
08 SeHod.

-

J
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11.3.6 Expressing large numbers in standard form
The mass of the Earth is about 5976 x 10*' kg.
The width of the Milky Way Galaxy from one edge to the other edge is about 946 x10° km.

These numbers are still not very easy to comprehend. Thus, they are often expressed in standard
form. In standard form:

Mass of the Earth is about 5.976 x 10** kg
Similarly, the standard form of 946 x10'° is 9.46 x1017.

Thus, in standard form (Scientific notation) a number is expressed as the product of
largest integer exponent of 10 and a decimal number between 1 and 10.

Exercise 3

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

1) The distance between the Earth and the Moon is approximately 384,000,000m.
(i) The universe is estimated to be about 12,000,000,000 years old.

(iii) The distance of the sun from the center of the Milky Way Galaxy is estimated to be
300,000,000,000,000,000,000 m.

(iv)  The earth has approximately 1,353,000,000 cubic km of sea
water.

~—
Hi = Looking Back

* Very large numbers are easier to read, write and
understand when expressed in exponential form.

+ 10,000 =10*(10 raised to the power of 4); 243 = 35 (3 raised to the power of 5);
64 =26 (2 raised to the power of 6). In these examples 10, 3, 2 are the respective
bases and 4, 5, 6 are the respective exponents.

» Laws of Exponents: For any non-zero integers 'a' and 'b' and integers 'm' and 'n

(i) a" % a" = g (ii) (a"y=a™ (iii) @ x b" = (ab)"
1 " .
(ivya " =— (v) a,,=a if m>n
a a
m 1 m m
(vi) - - —-if m<n (vii) a—,,, = (ﬁ) (viii) a°= 1 (where a = 0)
b" a"™" b b
- J
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QUADRILATERALS

L1T6G 3

In Class VI, we have been introduced to quadrilaterals. In this unit you will learn about the different
types of quadrilaterals and their properties.

Or TGO

What is common property among all these pictures?

12.0 Quadrilateral

(Hints: Number of sides, angles, vertices. Is it an open or closed figure?)
Thus, a quadrilateral is a closed figure with four sides, four angles and four vertices.

Quadrilateral ABCD has
(i) Four sides, namely AB,BC, CD and DA

(i1) Four vertices, namely A, B, C and D.
(iii) Four angles, namely ZABC, ZBCD, ZCDA and ZDAB.
(iv)  The line segments joining the opposite vertices of a

quadrilateral are called the diagonals of the quadrilateral. AC
and gp are the diagonals of quadrilateral ABCD.

(v) The two sides of a quadrilateral which have a common vertex are called the 'adjacent
sides' of the quadrilateral. In quadrilateral ABCD, AR is adjacentto BC and B is their
common vertex.

(vi) ~ Thetwo angles of a quadrilateral having a common side are called the pair of 'adjacent
angles' of the quadrilateral. Thus, ZABC and ZBCD are a pair of adjacent angles and

BC is one of the common side.

‘Do This |

Q) In a quadrilateral ABCD, find the other adjacent sides and common vertices.

(i) In a quadrilateral ABCD, find the other pairs of adjacent angles and sides.
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(vii)  Thetwo sides of a quadrilateral, which do not have a common vertex, are called a pair of
'opposite sides' of the quadrilateral. Thus AR, CD and Ap, BC are the two pairs of
'opposite sides' of the quadrilateral.

(vi)  The two angles of a quadrilateral which do not have a common side are known as a pair

of 'opposite angles' of the quadrilateral. Thus Z/DAB, ZBCD and ZCDA, ZABC are
the two pairs of opposite angles of the quadrilateral.

s A
Try This D
How many different quadrilaterals can be obtained
from the adjacent figure? Name them. F C
G H
A B
. J

12.1 Interior-Exterior points of a quadrilateral
In quadrilateral ABCD which points lie inside the quadrilateral?

Which points lie outside the quadrilateral?

Which points lie on the quadrilateral?

Points P and M lie in the interior of the quadrilateral. Points L, O and Q lie in the exterior of the
quadrilateral. Points N, A, B, C and D lie on the quadrilateral.

Mark as many points as you can in the interior of the quadrilateral.
Mark as many points as you can in the exterior of the quadrilateral.

How many points, do you think will be there in the interior of the quadrilateral?

12.2 Convex and Concave quadrilateral

Mark any two points L and M in the interior of quadrilateral ABCD and join them with a line
segment.

Does the line segment or a part of it joining these points lie in the exterior ~ D

ofthe quadrilateral? Can you find any two points in the interior of the
quadrilateral ABCD for which the line segment joining them falls in the
exterior of the quadrilateral?

You will see that this is not possible. A B

Now let us do similar work in quadrilateral PQRS.
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Mark any two points U and V in the interior of quadrilateral PQRS and join ~ $
them. Does the line segment joining these two points fall in the exterior of the
quadrilateral? Can you make more line segments like these in quadrilateral

PQRS. Q
Can you also make line segments, joining two points, which lie in the interior q
ofthe quadrilateral PQRS. You will find that this is possible too. p R

Quadrilateral ABCD is said to be a convex quadrilateral if all line segments joining points
in the interior of the quadrilateral also lie in interior of the quadrilateral.

Quadrilateral PQRS is said to be a concave quadrilateral if all line segment joining points
in the interior of the quadrilateral do not necessarily lie in the interior of the

quadrilateral.
e N
Try This
1 E F W
\Y%
o

H © U

(1) Isquadrilateral EFGH (i) Isquadrilateral TUVW
a convex quadrilateral? a concave quadrilateral?

(1) Draw both the diagonals for quadrilateral EFGH. Do they intersect each other?
(iv) Draw both the diagonals for quadrilateral TUVW. Do they intersect each other?

You will find that the digonals of a convex quadrilateral intersect each other in the
interior of the quadrilateral and the diagonals of a concave quadrialteral intersect each
\_other in the exterior of the quadrilateral. )

12.3  Angle-sum property of a quadrilateral

Activity 1

Take a piece of cardboard. Draw a quadrilateral ABCD on it. Make a cut of it. Then cut
quadrilateral into four pieces (Figure 1) and arrange them as shown in the Figure 2, so that all
angles /1, /2, /3, /4 meet at a point.

Figure 2
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Is the sum of the angles /1, /2, /3 and £4 equal to 360°? (sum of angles at a point)
The sum of the four angles of a quadrilateral is 360°.

[Note: We can also denote the angles £ 1, £2, /3, etc. by as their respective measures i.e. m£1,
m/2,m/3,etc.]

You may arrive at this result in several other ways also.
1. Let P be any point in the interior of quadrilateral ABCD. Join P to vertices A, B, Cand D.
In the figure, consider APAD.
mZ2+ms3=180°-x . (1)
Similarly, in APDC, mZ4+mZ5=180°—y ....... 2)
in APCB, mZ6+m/7=180°-z and ............ 3)
inAPBA, mZ8+mZ1=180°-w.  ...ccoevenene. 4)

(angle-sum property of a triangle)
Adding (1), (2),(3) and (4) we get
m/l+mA2+mA3+ms4+mL5+ms6+mLT+mL8
=180°—x+180°—y+180°—-z+ 180° —w
=720°—(x+y+z+w)
(x+y+z+w=360°; sum of angles at a point)

=720° -360° =360°

Thus, the sum of the angles of the quadrilateral is 360°.

B C
3% ¢
2. Take any quadrilateral, say ABCD. Divide it into two tri- \\
angles, by drawing a diagonal. You get six angles 1,2, 3,4, ) > 5]
A D

5 and 6.

Using the angle-sum property of a triangle and you can easily find how the sum of the
measures of ZA, ZB, ZC and ZD amounts to 360°.

(" Try This B)
What would happen if the quadrilateral is not convex? Consider
quadrilateral ABCD. Split it into two triangles and find the sum of v
the interior angles. What is the sum of interior angles of a concave -
L quadrilateral? )
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Example 1:

Solution :

Example 2:

Solution :

Example 3:

Solution:

Example 4:

Solution :

The three angles of a quadrilateral are 55°, 65° and 105°. Find the fourth angle?
The sum of the four angles of a quadrilateral = 360°.

The sum of the given three angles =55°+65°+ 105°=225°

Therefore, the fourth angle =360°—-225°=135°

In a quadrilateral, two angles are 80° and 120°. The remaining two angles are
equal. What is the measure of each of these angles?

The sum of the four angles of the quadrilateral =360°.

Sum of the given two angles =80° +120°=200°

Therefore, the sum of the remaining two angles = 360° —200° = 160°

Both these angles are equal.

Therefore, each angle = 160° +2 =80°

The angles of a quadrilateral are x°, (x — 10)°, (x + 30)° and 2x°. Find the angles.

The sum of the four angles of a quadrilateral = 360°

Therefore, x + (x — 10) + (x +30) + 2x =360
5x +20 =360
x =68°

Thus, the four angles are = 68°; (68—10)° ; (68+30)° ; (2x68)°
=68°, 58°,98° and 136°.

The angles of a quadrilateral are in the ratio 3 : 4 : 5 : 6. Find the angles.

The sum of four angles of a quadrilateral = 360°

The ratio of the anglesis3:4:5:6

Thus, the angles are 3x, 4x, 5x and 6x.

3x +4x + 5x + 6x = 360°

18x =360°
x= 31ﬂ:20O

Thus, the angles are = 3 x 20°; 4 x 20°; 5 x 20°; 6 x 20°
=60°, 80°, 100° and 120°
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Exercise - 1

Q R
1. In quadrilateral PQRS
(1 Name the sides, angles, vertices and diagonals.
(i) Also name all the pairs of adjacent sides, adjacent angles, P S
opposite sides and opposite angles.
80°
2. The three angles of a quadrilateral are 60°, 80° and 120°. Find the
fourth angle? 120°
60°
3. The angles of a quadrilateral are in the ratio 2 : 3 : 4 : 6. Find the measure of each of the
four angles.
4. The four angles of a quadrilateral are equal. Find each of them. Draw this quadrilateral in
your notebook.
5. In a quadrilateral, the angles are x°, (x + 10)°, (x + 20)°, (x + 30)°. Find the angles.
6. The angles of a quadrilateral cannot be in theratio 1 : 2 : 3 : 6. Why? Give reasons.

(Hint: Try to draw a rough diagram of this quadrilateral)

12.4 Types of quadrilaterals
Based on the nature of the sides and angles, quadrilaterals have different names.
12.4.1 Trapezium

Trapezium is a quadrilateral with one pair of parallel sides.

N T =L
1 /] L~

These are trapeziums These are not trapeziums

(Note: The arrow marks indicate parallel lines).

Why the second set of figures are not trapeziums?
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12.4.2 Kite

A Kite is a special type of quadrilateral. The sides with the same markings in each figure are equal
in length. For example AB=AD and BC=CD.

B D

These are kites These are not kites
Why the second set of figures are not kites?
Observe that:
@) A Kkite has 4 sides (Itis a convex quadrilateral).

(i) There are exactly two distinct, consecutive pairs of sides of equal length.

Activity 2

Take a thick sheet of paper. Fold the paper at the
centre. Draw two line segments of different lengths

as shown in Figure 1. Cut along the line segments

and open up the piece of paper as shown in Figure 2.

You have the shape of a kite. Figurel Figure2
Does the kite have line symmetry?
Fold both the diagonals of the kite. Use the set-square to check if they cut at right angles.

Are the diagonals of the kite equal in length? Verify (by paper-folding or measurement) if the
diagonals bisect each other.

4 A )
Try This

Prove that in a kite ABCD, AABC and AADC are congruent.
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12.4.3 Parallelogram
Activity 3 Sem

Take two identical cut-outs of a triangle of sides 3 cm, 4 cm, 5 cm. -

Arrange them as shown in the figure given below:

You get a parallelogram. Which are the parallel sides here? Are the parallel sides equal? You can

get two more parallelograms using the same set of triangles. Find them out.
A parallelogram is a quadrilateral with two pairs of opposite sides parallel.
Activity 4

Take aruler. Place it on a paper and draw two lines along its two sides as shown in Figure1. Then

place the ruler over the lines as shown in Figure2 and draw two more lines along its edges again.

R0 A0 0 L L L e i iy
0 1 2 3 4 5 6 7

v
Figure 1 y Figure 2 Figure 3

In Figure 3, opposite sides are parallel, hence it is a parallelogram.

12.4.3(a) Properties of a parallelogram

Sides of parallelogram

Activity 5

Take cut-outs of two identical parallelograms, say ABCD and A'B'C'D'.
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Here Ap issameas AR except for the name. Similarly, the other corresponding sides are equal

too. Place A'g' over DC - Do they coincide? Are the lengths A'g' and DC equal?

Similarly examine the lengths Ay and B'C' . What do you find?

You will find that the sides are equal in both cases. Thus, the opposite sides of a parallelogram
are of equal length.

You will also find the same results by measuring the side of the parallelogram with a scale.
( Try This

Take two identical set squares with angles 30° —

60° —90° and place them adjacently as shown in
the adjacent figure. Does this help you to verify the
above property? (Can we say every rectangle is a
L parallelogram?)

ExampleS: Findthe perimeter of the parallelogram PQRS.

Solution : In a parallelogram, the opposite sides have same length. S R
According to the question, PQ=SR =12 cm and QR =PS=7cm =
(aN
Thus, Perimeter =PQ + QR + RS + SP P
12 cm Q

=12cm+7cm+12cm+7cm =38 cm

Angles of a parallelogram
Activity 6

Let ABCD be a parallelogram. Copy it on a tracing sheet. Name this copy asA’, B, C', D’. Place
A',B’,C', D’ on ABCD as shown in Figure 1. Pin them together at the point where the diagonals
meet. Rotate the transparent sheet by 90° as shown in Figure 2. Then rotate the parallelogram
again by 90° in the same direction. You will find that the parallelograms coincide as shown in Figure
3. Younow find A’ lying exactly on C and C' lying on A. Similarly B’ lies on D and D’ lies on B as

shown in Figure 3. A
D, D CC D, D C
i i ; ; .D C
B A
/
A s
A ‘ x
5 B A /
\ C D
\\
Figure 1 Figure 2 C Figure 3
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Does this tell you anything about the measures of the angles A and C? Examine the same for angles
B and D. State your findings.

You will conclude that the opposite angles of a parallelogram are of equal measure.
Try This

“‘1 j N Take two identical 30° —60° —90° set squares and form a parallelogram as before.
ﬁl* Does the figure obtained help you confirm the above property?

You can justify this idea through logical arguments-

If Ac and By are the diagonals of the parallelogram ABCD
you find that £1 =42 and /3 = /4 (alternate angles property)
AABC = ACDA (ASA congruency).

Therefore, m/B=m ZD (c.p.c.t.).

Similarly, AABD = ACDB, therefore, m ZA=m ZC. (c.p.c.t.).

Thus, the opposite angles of a parallelogram are of equal measure.

We now turn our attention to adjacent angles of a parallelogram.

In parallelogram ABCD, D || AB and 4 is the transversal.

Therefore, ZA and ZD are the interior angles on the same side of the transversal. They are
supplementary each other.

D C
ZAand £B are also supplementary. Can you say 'why'? / /
S — . > o N /

AD || BC and Bp isatransversal, making ZA and /B interior

angles.

Do This |
Identify two more pairs of supplementary angles from the

parallelogram ABCD given above.

Example 6: BEST isaparallelogram. Find the valuesx,yandz.
Solution : /S is opposite to ZB.
So,  x=100° (opposite angles property)
y=100° (corresponding angles)

z=380° (since Ly, Zz s a linear pair)

The adjacent angles in a parallelogram are supplementary. You have observed the same
resultin the previous example.
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Example 7: Inparallelogram RING if m ZR =70°, find all the other angles.

Solution : According to the question, mZR =70° G N

Then m£N =70° (opposite angles of a parallelogram),

70°
R I

Since /R and /I are supplementary angles,
mZI=180°-70°=110°
Also, mZG=110°since ZG and /I are opposite angles of a parallelogram.

Thus, mZ/R=m/N=70°and m£LI=m£G=110°

Try this

For the above example, can you find m ZI and m £G by any other method?

Hint : Angle-sum property of a quadrilateral.

12.4.3 (b) Diagonals of parallelogarm
Activity 7

Take a cut-out of a parallelogram, say, ABCD. Let its
diagonals AC and pg meetat O.

Find the mid-point of AC by folding and placing C on A. Is the mid-point same as O?

Find the mid-point of Hg by folding and placing D on B. Is the mid-point same as O?

Does this show that diagonal DB bisects the diagonal AC at the point O? Discuss it with your
friends. Repeat the activity to find where the mid point of DB could lie.

D
The diagonals of a parallelogram bisect each other.

Itis not very difficult to justify this property using
ASA congurency:

AAOB = ACOD (How is ASA used here?)

This gives AO = CO and BO = DO
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Example 8 :

Solution :

HELP is a parallelogram. Given that QF = 4 cm, where O is the point of
intersection of the diagonals and [ is 5 cm more than pg ? Find OH .

If Qg =4 cmthen Qp also is4 cm (Why?) I _p
So PE =8cm (Why?) A,o/:’\:(‘)":: :
HL is 5 cm more than pg ple=” =

Therefore, HL =8+5=13cm

x13 = 6.5 cms

— 1
Thus, OH ey

12.4.4 Rhombus

Recall the paper-cut kite you made earlier. When you cut along ABC and
opened up, you got a kite. Here lengths AB and BC were different. If you
draw AB = BC, then the kite you obtain is called a rhombus.

Note that all the sides of thombus are of same length; this is not the case with

the kite.

Since the opposite sides of arhombus are parallel, it is also a parallelogram.

Rhombus-cut

So, arhombus has all the properties of a parallelogram and also that of a kite. Try to list them out.
You can then verify your list with the check list at the end of the chapter.

Kite Rhombus

The diagonals of a rhombus are perpendicular bisectors of one another

Activity 8

Take a copy of arhombus. By paper-folding verify if the point of intersection is the mid-point of
each diagonal. You may also check if they intersect at right angles, using the corner of a set-square.

Now let us justify this property using logical steps.

ABCD is arhombus. It is a parallelogram too, so diagonals bisect each other.

Therefore, OA = OC and OB =0D.
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We now have to show that mZAOD =m/ZCOD =90°.

D C
It can be seen that by SSS congruency criterion. \\y\ ' \‘\\’//
AAOD = ACOD ,\:6‘:/
Therefore, m ZAOD=mZCOD /,)\\( \\X\\
Since ZAOD and ZCQOD are a linear pair, A " : B

m ZAOD =m ZCOD =90°

We conclude, the diagonals of a rhombus are perpendicular bisectors of each other.

12.4.5 Rectangle

A rectangle is a parallelogram with equal angles.

What is the full meaning of this definition? Discuss with your friends.

Ifthe rectangle is to be equiangular, what could be the measure of each angle?

Let the measure of each angle be x°.

Then 4x°=360°  (Why)? N x
Therefore, x° =90°

Thus, each angle of a rectangle is a right angle. N

So, arectangle is a parallelogram in which every angle is a right angle.

Being a parallelogram, the rectangle has opposite sides of equal length and its diagonals
bisect each other.

In a parallelogram, the diagonals can be of different lengths. (Check this); but surprisingly
the rectangle (being a special case) has diagonals of equal length.

This is easy to justify:
IfABCD is arectangle,
D l C
AABC=ABAD ' T
Thisisbecause AR = AB (Common side) + > +
BC = AD (Why?) L .

mZA=m /ZB=90° (Why?)
Thus, by SAS criterion AABC = ABAD and AC = BD (c.p.c.t.)

Thus, in a rectangle the diagonals are of equal length.
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Example9: RENT isarectangle. Its diagonals intersectat O. Findx, T - N
if OR =2x+4and QT =3x+1. N2 /
\\>\</ //
Solution : OT is half of the diagonal TF and QR is half of the A /(,)'
diagonal RN. N
AN
Diagonals are equal here. (Why?) //‘\?‘X .
So, their halves are also equal. R E
Therefore 3x+1=2x+4
or x=3

12.4.6 Square
A square is a rectangle with equal adjacent sides.

This means a square has all the properties of a rectangle with an additional property that all the
sides have equal length.

The square, like the rectangle, has diagonals of equal length.

In arectangle, there is no requirement for the diagonals to be perpendicular to one another (Check
this). However, this is not true for a square.

Let us justify this-

T, oy : T L
BELT is a square, therefore, BE=EL=LT=TB N g
Now, let us consider ABOE and ALOE | \xé/ 1
OB=OL (why?) Xy
OE is common B l : I E

Thus, by SSS congruency ABOE = ALOE
So /BOE = ZLOE
but ZBOE + ZLOE = 180° (why?)

18
ZBOE=ZLOE = BN 90°

Thus, the diagonals of a square are perpendicular bisectors of each other.
In a square the diagonals.

(i) bisect one another (square being a rectangle)
(i) are of equal length  (square being a rectangle) and

(iii)  are perpendicular to one another.
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12.5 Making figures with a tangram.

X

Use all the pieces of tangarm to form a trapezium, a parallelogram, a rectangle and a square.

Also make as many different kinds of figures as you can by using all the pieces. Two examples

have been given for you.
D C

Example 10 : Intrapezium ABCD, AB is parallel to CD. If
£A=50° /B=70° Find ZC and £D.

Solution: Since AB is parallel to CD

ZA+ /D= 180° (interior angles on the same side of the transversal)
So /D =180°—50° = 130°
Similarty, B+ ZC=180°

So ZC =180° -70°=110°
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Example 11 : The measures of two adjacent angles of a parallelogram are in the ratio 3 : 2. Find
the angles of the parallelogram.

Solution : The adjacent angles of a parallelogram are supplementary.
1.e. their sum=180°

Ratio of adjacent angles = 3:2 C

3
So, each of the angles is 180 i 108° and

2 o
180x§:72 p—1 3\

Example 12 : RICE is a rhombus. Diagonals intersect at 'O'". Find OE and
OR. Justify your findings.

Solution : Diagonals of arhombus bisect each other
r.e.,, OE=0I and OR=0C
Therefore, OE =5 and OR =12

Exercise - 2

1. State whether true or false-
(1)  Allrectangles are squares
(i)  Allrhombuses are parallelogram
(i) All squares are rhombuses and also rectangles
(iv) All squares are not parallelograms
(v)  Allkites are rhombuses
(vi)  All rhombuses are kites

(vii)  All parallelograms are trapeziums

e e N e N T
~ O~ ~ ~ ~ ~ ~

(vii)) All squares are trapeziums

2. Explain how a square is a-

(1) quadrilateral (i1) parallelogram
(ii1) thombus (iv) rectangle.

3. Inarhombus ABCD, ZABC =40°.

Find the other angles.
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10.

I1.

The adjacent angles of a parallelogram are x° and (2x+30)°. D R
Find all the angles of the parallelogram.

Explainhow DEAR is a trapezium. Which of its two sides are
parallel? E A

80°

100° N

BASE is arectangle. Its diagonals intersect at O. Find x, if OB = 5x+1 and OE =2x +4.

A S

~ -
~ -
~ -

~ -
~ -
~ -
~ -

=
X\/ ~ <
oy
s ~

- ~

B E

Is quadrilateral ABCD a parallelogram, if ZA=70°and ZC=65°? Givereason.

Two adjacent sides of a parallelogram are in the ratio 5:3 the perimeter of the

parallelogram is 48cm. Find the length of each of its sides.

The diagonals of the quadrilateral are perpendicular to each other. Is such a quadrilateral

always a rhombus? Draw a rough figure to justify your answer.

ABCD s atrapezium in which AR Il DC. If £ZA=2B=30°, what are the measures of

the other two angles?

Fill in the blanks.

1) A parallelogram in which two adjacent sides are equal is a

(i) A parallelogram in which one angle is 90° and two adjacent sides are equal is a

(i)  Intrapezium ABCD, AR Il DC.If £D=x°then ZA=

(iv)  Every diagonal in a parallelogram divides it in to triangles.

V) In parallelogram ABCD, its diagonals AC and gp intersectat O. IfAO=5cm
then AC = cm.

(vi)  Inarhombus ABCD, its diagonals intersect at'O'. Then ZAOB =
degrees.

(vi)  ABCD is aparallelogram then Z/A—ZC= degrees.

(vi)  Inarectangle ABCD, the diagonal AC=10cmthenthe diagonal BD=_ cm.

(ix)  Inasquare ABCD, the diagonal AC is drawn. Then Z/BAC =

degrees.
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11.
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Looking back b

11. A simple closed figure bounded by four line segments is called a quadrilateral.

2. Every quadrilateral divides a plane into three parts interior, exterior andthe
quadrilateral.

3. Every quadrilateral has a pair of diagonals.

4. Ifthe diagonals lie in the interior of the quadrilateral it is
called convex quadrilateral.

5. Ifany one of the diagonals is not in the interior of the
quadrilateral itis called a concave Quadrilateral.

6. The sum of interior angles of a quadrilateral is equal to
360°.

7. Properties of Quadrilateral

Quadrilateral Properties

Parallelogram : A quadrilateral (1) Opposite sides are equal.
with both pair, of opposite sides (2) Opposite angles are equal.

parallel (3) Diagonals bisect one another.

Rhombus : A parallelogram with | (1) Allthe properties of a parallelogram.
all sides of equal length. (2) Diagonals are perpendicular to each

other.

Rectangle : A parallelogram with [ (1) Allthe properties of a parallelogram.
all rightangles. (2) Each ofthe angles is aright angle.

(3) Diagonals are equal.

Square : A rectangle with sides (1) Allthe properties of a parallelogram,

of equal length. rhombus and a rectangle

Kite : A quadrilateral with exactly | (1) The diagonals are perpendicular to one
two pairs of equal consecutive another.

sides. (2) The diagonals are not of equal length.
(3) One of'the diagonals bisects the other.

Trapezium: A quadrilateral with 1) One pair of opposite sides are parallel.

one pair of parallel sides.
.
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AREA AND PERIMETER

13.0 Introduction

Ira wants to find the area of her agricultural land, which is irregular in shape (Figure 1). So she
divided her land into some regular shapes- triangles, rectangle, parallelogram, rhombus and square
(Figure 2). She thought, ‘if I know the area of all these parts, I will know the area of my land.’

Figure 1 Figure 2

We have learnt how to find the perimeter and area of a rectangle and square in earlier classes. In this
chapter we will learn how to find the area of a parallelogram, triangle, rhombus. First let us review
what we have learnt about the area and perimeter of a square and rectangle in earlier classes.

: H;E v Exercise - 1
1._ ‘ Complete the table given below.
Diagram Shape Area Perimeter
T T Rectangle Ixb=1b
lll
g
I Square 4a
a+ +a
g
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2. The measurements of some squares are given in the table below. However, they are

incomplete. Find the missing information.

Side of'a square Area Perimeter
15cm 225 cm?
88 cm
3. The measurements of some rectangles are given in the table below. However, they are
incomplete. Find the missing information.
Length Breadth Area Perimeter
20cm 14cm
12cm 60 cm
15cm 150 cm?
13.1 Areaof aparallelogram >4
Look at the shape in Figure 1. It is a parallelogram. Now let us learn
how to find its area-
Fi 1
Activity 1 e
» Draw aparallelogram on a sheet of paper (Figure 2).
*  Cutout the parallelogram.
|
|
|
* Now cut the parallelogram along the dotted line as shown in !
Figure 2 and separate the triangular shaped piece of paper. !
Figure 2
 Keep the triangle on the other side as shown in Figure 3 and see if
both the pieces together form a rectangle.
Figure 3

Can we say that the area of the parallelogram in Figure 2 equal to the area of the rectangle in

Figure 3? You will find this to be true.

m AREA AND PERIMETER
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As you can see from the above activity the area of the parallelogram is equal to the area of the

rectangle.
We know that the area of the rectangle is equal to length x breadth. ] -
We also know that the length of the rectangle is equal to the base of / breadth /
the parallelogram and the breadth of the rectangle is equal to its height. / (height) | /
/, [,
length (base)

Therefore, Area of parallelogram = Area of rectangle
=length x breadth
= base x height (Iength = base ; breadth = height)

Thus, the area of the parallelogram is equal to the product of its
base (b) and corresponding height (h) i.e., A=bh

height (h)
base (b)
Example1: Find the area of each parallelogram given in Figure 1 and Figure 2.

Q) Solution :

Base (b) of a parallelogram =4 units

Height (h) of a parallelogram = 3 units
Area (A) of a parallelogram =bh

" Therefore, A=4 x 3 =12 sq. units

EH. Thus, area of the parallelogram is 12 sq. units.

Figure 1

(i) A B Solution :
Base of'a parallelogram (b) =6 m.
Height of a parallelogram (h) =13 m.
13m Area of a parallelogram (A) =bh
Therefore, A= 6x13 =78 m?
Thus, area of parallelogram ABCD is 78 m?
—
D 6m C
Figure 2
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( Try This

N

ABCD isa parallelogram with sides 8 cm and 6 cm. In Figure 1, what is the base of
the parallelogram? What is the height? What is the area of the parallelogram?

In Figure 2, what is the base of the parallelogram? What is the height? What is the
area of the parallelogram? Is the area of Figure 1 and Flgure 2 the same?

6 cm
N : N
4 cm
B
ATE

8 cm
Figure 1 Figure 2

Any side of a parallelogram can be chosen as base of the parallelogram. In Figure 1,
DE is the perpendicular falling on AB. Hence AB is the

base and DE is the height of the parallelogram. In Fig- b C
|
ure 2, BF is the perpendicular falling on side AD. Hence, [
AD is the base and BF is the height. F/~L
I
[
ATE

Do This

1. In parallelogram ABCD,AB =10 cm
and DE=4 cm.

Find (i) The area of ABCD.
(i1)) The length of BE,if AD=6cm A

< 10 cm >

2. Carefully observe the following parallelograms.

@ (i) (ii1) @iv

\ N N
\ \ N N
N N
V) (vi) vii)
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@) Find the area of each parallelogram by counting the squares enclosed in it. For counting
incomplete squares check whether two incomplete squares make a complete square in
each parallelogram.

Complete the following table accordingly.

Area by counting squares
Parallelogram | Base | Height Area No.offull | No. of Total
squares | incomplete | squares (full)
squares
() Sunits| 3units | 5 % 3 =15 sq. units 12 6 15
(ii)
(1)
(v)
v)
(Vi)
(vi)
(11) Do parallelograms with equal bases and equal heights have the same area?

(" Try This b

(1) Why is the formula for finding the area of a rectangle related to the formula for
finding the area of a parallelogram?

(i) Explain why a rectangle is a parallelogram but a parallelogram may not be a
rectangle.

J

Exercise - 2
1 Find the area of each of the following parallelograms.
| |
| |
E S
N - £
M i N
7 cm S5cm

53 I

4 cm

""""" (i) (iv)
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2. PQRS is aparallelogram. PMisthe S 12 cm R

height from P to SR and PN is the
height from Pto QR . [f SR=12 cm
and PM =7.6 cm.

(1) Find the area of the paral-
lelogram PQRS

7.6 cm
\

(11) Find PN, if QR =8 cm. P Q

3. DF and BE are the height on sides AB and AD respectively in parallelogram ABCD. If the
area of the parallelogram is 1470 cm? AB =35 cm and AD =49 c¢m, find the length of BE

and DF.
D C

|
|
|
[

S/ |

¥ ~1
I S~a_
[ ~<_
L
A F 35cm B
4. The height of a parallelogram is one third of its base. If the area of the parallelogram is

192cm?, find its base and height.

5. In a parallelogram the base and height are in the ratio of 5:2. If the area of the
parallelogram is 360m?, find its base and height.

6. A square and a parallelogram have the same area. If a side of the square is 40m and the

height of the parallelogram is 20m, find the base of the parallelogram.

A B
13.2  Area of triangle Sl
13.2.1 Triangles are parts of rectangles AR -
Draw a rectangle on a paper. Cut the rectangle S~o -
along its diagonal to get two triangles. RN
D C

Superimpose one triangle over the other. Are they exactly the same in area? Can we say that the

triangles are congruent?
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You will find that both the triangles are congruent. Thus, the area of the rectangle is equal to the
sum of the area of the two triangles.

1
Therefore, the area of each triangle = ) x (area of rectangle)

—lXIXb—llb
2 ( )_2

13.2.2 Triangles are parts of parallelograms

Make a parallelogram as shown in the Figure. Cutthe 5
parallelogram along its diagonal. You will get two
triangles. Superimpose one triangle over the other. Are
they exactly the same size (area)?

You will find that the area of the parallelogram is equal
to the area of both the triangles.

We know that area of parallelogram is equal to prod-
uct of its base and height. Therefore,

1
Areaofeachtriangle = ) x (area of parallelogram)
. 1 :
Area of triangle =5 x (base x height)
: bxh : bh
= — X bhXx = —
2 2
Thus, the area of a triangle is equal to half the product of its base (b) and height (h) i.e.,
A= 1 bh
2

Example 2 : Find the area of the triangle in the given figure.

Solution :

Base of triangle (b) =13 cm

Height of triangle (h) =6 cm
A N | |

g \ Areaofatriangle (A)= = (base x height) or = bh
p N 2 2
'// \
1
i Therefore, A= 5 x13x6
=13 x3=39 cm?

Thus the area of the triangle is 39 cm?.
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xbxh = = bh

Y,
2
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| =

1
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B
(&2Hes a2 (b) =13 0.8
30 & (h) = 620.5.
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Example 3: Find the area of AABC. A
Solution: Base of'the triangle (b) =8 cm

Height of the triangle (h) =6 cm

6 cm

1
Area of the triangle (A) = ) bh

8 cm

1
Therefore, A= 5 x 8 x 6 =24 cm?

Thus, the area of AABC =24 cm?

Notice that in a right angle triangle two of its sides can be the height.

" Try This R

o

In Figure all the triangles Vi e
are on the base AB =25 [ L

cm. Is the height of each

\V
7\

of the triangles drawn on yan T INC
base AB, the same? / > <

W\
\
/| /
/

W
N\

Will all the triangles have /
S n

equal area? Givereasons | A 05 lord

to support your answer.
L Are the triangles congruent also?

W/‘i \ ‘ Exercise - 3

1. Findthe area of each of the following triangles.

(1) (ii) 6 cm (i )

4 cm

8 cm
(Q
Gy

(iv)

5cm

6 cm
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HhHes I° A) = — bh
@an Breso (A) = 3 b )
1 8=nd.
a8, (Bgbe Jerego A= 5 X 8% 6=24%0.8."
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@
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520.

|

620,

Boorrs ($eHEo 08 6D Sodd 2022-23 P500,0 - HYS OB m




In APQR, PQ=4cm,PR=8 cmand RT =6 cm. Find (i) the area of APQR (ii) the length
of QS.

R

3. AABC is right-angled at A. AD is perpendicular to BC, AB=5cm, BC=13 cm and
AC=12 cm. Find the area of AABC. Also, find the length of AD.

'S
©

B D T3 cm
4. APQR is isosceles with PQ=PR = 7.5 cm and QR =9 cm. The height PS from P to QR,
is 6 cm. Find the area of APQR and length of RT.
Sz ABCD rectangle with AB =8 cm, BC =16 cm and AE =4 cm. Find the area of ABCE.
Is the area of ABEC equal to the sum of the area of ABAE and ACDE? Why?

A 4cm  E D
g

B 16 cm C
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[

[
[

I
I_l
S
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®
¥
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10.

11.

1
Ramu says that the area of APQR is, A= ) X7 %x5cm?

1
Gopi says that it s, AZE x 8 x5 ¢cm? Who is correct? Why?

Q 8 cm R
Find the base of a triangle whose area is 220 cm* and height is 11cm.

In a triangle the height is double the base and the area is 400 cm?. Find the length of the
base and height.

The area of triangle is equal to the area of a rectangle whose length and breadth are 20 cm
and 15 cmrespectively. Calculate the height of the triangle if its base measures 30 cm.

In Figure ABCD find the area of the shaded region ( DF=CF ).

D— . — C,

< 40 cm rd

In Figure ABCD, find the area of the shaded region.

-C

20 cm
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1
s PQR (&sb2: Szeeso A= ) X 7% 5 20.80.% @d k).

1
82, o8 (BgHe S50 AZE X 8% 5 20.8.7 0 BaPYR. BB DO BaR? AoE?

8 20..

2.8 (Bghes Faeego 220 20.80.7 @R &y 11 0.8, @and T &l EHiPSod.

a8 (Bgheo D TR 4rdn8 Bo Bey God. (Bghe Bego 400 0.8.° wand (Bgbes

&R0, DS EHFTE0B.
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E0fP508.

00 ABCD & 3& Jchads grifo Gw) daregod 8imsod. (DFE=CF)

D

2

-C

A

A

1020 F
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12.  Find the area of a parallelogram PQRS, if PR =24 cmand QU=ST =8 cm.

S R

13.  Thebase and height of the triangle are in the ratio 3:2 and its area is 108 cm?. Find its base
and height.

13.3 Areaofarhombus

Santosh and Akhila are good friends. They are fond
of playing with paper cut-outs. One day, Santosh gave
different triangle shapes to Akhila. From these she made

different shapes of parallelograms. These

parellelograms are given below-

\
\
\
// \\
/// \
- \
e \
-7 \
/// |
\
\

\

Santosh asked Akhila, 'which parallelograms has 4 equal sides?"

Akhila said, 'the last two have equal sides."

Santhosh said, ‘If all the sides of a parallelogram are equal, it is called a Rhombus.’
Now let us learn how to calculate the area of a Rhombus.

Like in the case of a parallelogram and triangle, we can use the method of splitting into congruent

triangles to find the area of arhombus.
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ABCD is arhombus.
Area of thombus ABCD = (area of AACD) + (area of AACB)

= (%xACx OD)+(%X ACxOBj

diagonals bisect perpendicularly

ACx(OD + OB)

d;xd, (asAC=d, and BD=4d,)

In other words, the area of a rhombus is equal to half the product of its diagonals i.e.,

A==dd

2

1
2

Example 4 :

Solution :

Example5:

Solution :

D, C
Find the area of rhombus ABCD
Length of the diagonal (d,) =7.5cm ‘
3

Length of the other diagonal (d,) =5.6 cm

1 A
Area of the thombus (A) =5 d d,

1

Therefore, A = 5 x75%x56=21cm?

Thus, area of rhombus ABCD =21 cm?

The area of arhombus is 60 cm? and one of its diagonals is 8 cm. Find the other
diagonal.

Length of one diagonal (d) =8 cm
Length of the other diagonal ~ =d,

1
Area of thombus = 5 xd xd,
1
Therefore, 60 = 5 x8xd,
d, =15cm.

Thus, length of the other diagonal is 15 cm.
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N | =
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1
odm A= E dld2

awesede 41 ABCD $s5&tyeo Gng) gavego SPSod.
FES 1 IwB 8o FEH (d,) = 7.5 0. .
Botss 8o KD (d,) = 5.6 0.8,

172

1
Sisddye Jego (A) = ) dd

1
Seoisddye Sego A = 5 7.5 x5.6=2120.8.>
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% Exercise 4

1. Find the area of the following rhombuses.
IS o
o e \%
Q
5
3cm 3cm
g
Q
5 ~ &
% o

2. Find the missing values.

Diagonal-1(d,) Diagonal-2 (d,) Area of thombus

12cm 16 cm
27 mm 2025 mm?
24 m 57.6m

3. Iflength of diagonal of a rhombus whose area 216 sq. cm. is 24 cm. Then find the length
of second diagonal.

4. The floor of a building consists of 3000 tiles which are rhombus shaped. The diagonals of
each of the tiles are 45 cm and 30 cm. Find the total cost of polishing the floor tiles, if cost
per m?is X 2.50.

13.4 Circumference of a circle

Nazia is playing with a cycle tyre. She is rotating the tyre with a stick
and running along with it.

What is the distance covered by tyre in one rotation?

The distance covered by the tyre in one rotation is equal to the length
around the wheel. The length around the tyre is also called the
circumference of the tyre .

What is the relation between the total distance covered by the tyre
and number of rotations?

Total distance covered by the tyre = number of rotations x length around the tyre.
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Activity 2

Jaya cut a circular shape from a cardboard. She wants to stick lace around
the card to decorate it. Does the length of the lace required by her is equal to
the circumference of the card? Can she measure the circumference of the card
with the help of a ruler?

Let us see what Jaya did?

Jaya drew a line on the table and marked its starting T

point A. She then made a point on the edge of the -

card. She placed the circular card on the line, such w
that the point on the card coincided with point A. She \

then rolled the card along the line, till the point on the

card touched the line again. She marked this point B. The length of line AB is the circumference of
the circular card. The length of the lace required around the circular card is the distance AB.

Try This
Take a bottle cap, a bangle or any other circular object and find its circumferenc
using a string.

Itis not easy to find the circumference of every circular shape using the above method. So we need
another way for doing this. Let us see if there is any relationship between the diameter and the
circumference of circles.

A man made six circles of different radii with cardboard and found their circumference using a
string. He also found the ratio between the circumference and diameter of each circle.

He recorded his observations in the following table-

Circle | Radius Diameter Circumference Ratio of circumference and diameter
22

1. 3.5cm 7.0cm 22.0cm 7=3-14
44

2. 7.0 cm 14.0cm 44.0 cm H=3'14

3. 10.5 cm 21.0cm 66.0 cm

4. 21.0cm 42.0 cm 132.0 cm

5. 5.0cm 10.0 cm 32.0cm

6. 15.0cm 30.0 cm 94.0 cm
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What can you infer from the above table? Is the ratio between the circumference and the diameter
of each circle approximately the same? Can we say that the circumference of a circle is always
about three times its diameter?

22
The approximate value of the ratio of the circumference to the diameter of a circle is —or 3.14.

Thus it is a constant and is denoted by 7 (pi).

c . . . . .
Therefore, E = 77 where 'c' is the circumference of the circle and 'd' its diameter.
Si ‘=z
ince, —=
d
c=nd

Since, diameter of a circle is twice the radius i.e. d = 2r (r = radius)
c=mx2r or c=27r

Thus, circumference of a circle, c=nd or 2nr

Example 6 : Find the circumference of a circle with diameter 10 cm. (Take t=3.14)
Solution : Diameter of the circle (d) =10 cm.
Circumference of circle(¢) =mn d
=3.14x10
¢ =3l.4cm

Thus, the circumference of the circle is 31.4 cm.

Example 7 :  Find the circumference of a circle with radius 14 cm. (Take 7 = 7)

Solution : Radius of'the circle (r) =14 cm

Circumference ofacircle(c) =2nr

22
Therefore, ¢ =2Xx - x 14

¢ =88cm

Thus, the circumference of the circle is 88 cm.
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c
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|—o -5 d
S =z
S0 p
c=nd

AN, H&o &y 50, @é@“t{;@% Boloden ©H&od. odre d =2r (r = a°§(5°§o)
c=nx2r & c=2nr
o8, o Fw¥) HegFed c=nmdS 2w

a8 6: 10 o.&. 590 EOAS zﬁe);é;o ), iﬁ)é:g%"e)ééa P08, (1=3.14 e 8:88)

FES HBo @w¥) aegdo (d) =10 20.%.
HBo Bwy) HepFes (c) =nd
=3.14 x 10
¢ =31.430..

©othHES HFo HipSed 31.4 0.8

22
a8 7 14 0.9, atg@*’go e zéagéo D8, iﬁaé%g%"@éséa EoPdod? (T = 7 ™ S08°%)

FGS £)8 530 (1) =14 20.%.
HBo HepEos (c) =27nr
c=2x 2 x 14
7
c =880.d

©othd, HFo HepSeod 88 2o.db.
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% Exercise - 5

1. Find the circumference of a circle whose radius is-

(1) 35cm (i) 4.2cm (ii1) 15.4cm
2. Find the circumference of circle whose diameter is-

(i) 17.5cm  (ii) 5.6cm (ii1)) 49 cm

22
Note : take 7 =— in the above two questions.

7
3. 1) Taking mt = 3.14, find the circumference of a circle whose radius is
(a) 8 cm (b) 15cm (c)20cm
(i) Calculate the radius of a circle whose circumference is 44cm?
. o . : 22
4, Ifthe circumference of a circle is 264 cm, find its radius. Take 7 = 7 .
5. Ifthe circumference of a circle is 33 cm, find its diameter.
6. How many times will a wheel of radius 35¢m be rotated to travel 660 cm?
22
(Take 7=—).
7

7. The ratio of the diameters of two circles is 3 : 4. Find the ratio of their circumferences.
8. A road roller makes 200 rotations in covering 2200 m.

Find the radius of the roller.

9. The minute hand of a circular clock is 15 cm.
How far does the tip of the minute hand move in 1 hour?
(Take ©=3.14)

A wire is bent in the form of a circle with radius 25 cm. It is
straightened and made into a square. What is the length of the side
of the square?

10.
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wgRsdo - 5

1. 8ob amgrren Ko Hzme hipSlodods SiSok.

(i) 3520.8. (if) 4.2 0.8 (iii) 15.420.8.
2. 8B mrenr Ko Hmme SHigFoseld SHFKos.

(i) 17.5%0.%. (if) 5.6 0. (iii) 4.9 0.8

22
153008 : D Botd }606503083‘5 T 27 e BoSosw.

3. ) =314 E0ED 8ob TgrTe EYS Hzme hepSoder SiPdod.
() 8 0.5, (b) 15 20.2. (€) 20 %0.8

(i)  DHepSod 44 20.0.m° KOS HBo T THILorn EHFKos.

22
4. 2.8 Eép)éo zﬁ)é%g?@e‘ﬁ 264 20.%. wang, o a‘g&éo:ﬁ) EHiPSol. (7 :7 ™ S55).
5. 28 HBo ¥ DHepEed 33 0.8, B TR FRKoH EHFTS0E.
6. 35 0.8, B0 Ko a8 SEo AR wWep BOAS ©b 660 0.2, Ko HArBoSHot?
22

(7= - BEX)
7. Both Hyzre e A8 3 1 4 o R HEpSode APBY

EoiS0&.

8. 2.8 8%5%% 2200 &, Erdon SKh Tawesr 200 Hexn
BB, wand B RwE), asg.ﬁ%éo?é: EoPd08.

9. 2.8 Ao Swep FPEDH 15 0.8, Tl VH8 &% 1 Koerd®

@3653%%03 SrE5nsy Efsos. (1= 3.14 e EL8).

28 d58® 25 0.8, afgﬁ%o Ko HEeseTed) SO ©5 &K8® o8
r‘5é§06®°8°0°§0& BSETE TDS & SHBR gheso TREH No&?
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13.5 Rectangular Paths
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We often come across such walking paths in garden, park and playground areas. Now we shall
learn how to measure the areas of such paths as this often useful in calculating their costs of

construction.
Example8: Aplotis 60m long and 40m wide. A path 3m wide is to be constructed around the
plot. Find the area of the path.
E F
3m
A B
3m 3m
D C
3m
H G

Solution : Let ABCD be the given plot. A 3m wide path is running all around it. To find the
area of this path we have to subtract the area of the smaller rectangle ABCD from

the area of the bigger rectangle EFGH.

Length of inner rectangle ABCD = 60m

Breadth of inner rectangle ABCD = 40m

Areaofinnerrectangle ABCD = (60x40)m?
= 2400 m?

Width of the path =  3m

Length of outer rectangle EFGH =  60m+ (3+3) m
=  66m

Breadth of outer rectangle EFGH = 40 m+ (3+3) m
= 46m
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35. 35.
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& 2 Jrergl) EorSHs85S) EFGH chd ég}zﬁéaék‘() Swerge Ho& ABCD &9 &qén
SEHYE BrergR) BRBAPD.

550 5?» $&Go ABCD &) ey = 60 &

550 B Sgo ABCD Gy Seey) = 405,

659 b5 S50 ABCD B0 = (60 x 40) &.2
= 2400 &».?

ey Bese) = 3 &.
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Fe0HO 8&5};‘5&36&60 EFGH ey = 40 &. + (3+3) &.

= 46 8.
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Area of the outer rectangle EFGH = 66 x 46 m?

= 3036 m?
Area of the path = Area of the outer rectangle EFGH — Area of the inner rectangle ABCD
Therefore, area of the path = (3036 — 2400) m?
= 636 m?

Example9: The dimensions of arectangular field are 90 m and 60 m. Two roads PQRS and
EFGH are constructed such that they cut each other at the centre of the field and
are parallel to its sides as shown in the figure. If the width of each road is 3 m, find-

(i) The area covered by the roads.

(i) The cost of constructing the roads at the rate of 3110 per m?.

A p Q B
&>
3m
E K/ L F
I3m /// 60 m
H N = G
D C
< S 90 m R >

Solution : Let ABCD be the rectangular field. PQRS and EFGH are the 3m roads.

From the question we know that,

PQ=3m, and PS=60m
EH=3m, and EF=90m
KL=3m KN=3m

Here, KLMN is a square.

(1) Area of the crossroads is the area of the rectangle PQRS and the area of the
rectangle EFGH. As is clear from the picture, the area of the square KLMN
will be taken twice in this calculation thus needs to be subtracted once.

Area of the roads = Area of the rectangle PQRS + Area of the rectangle EFGH
— Area of the square KLMN

= (PS x PQ) + (EF x EH) — (KL x KN)
= (60 x 3) + (90 x 3) — (3 x 3)

— (180 +270 - 9)

=441 m?
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D C
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CL 6 Brep = 88 s8iso PQRS Berego + 855880 EFGH pavego
— $&8o0 KLMN gzeexo
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— (180 +270 - 9)
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(i1) Cost of construction Z110 per m?

Cost of constructing 441 m? 110 x 441

Cost of constructing the roads = ¥48,510

Example 10 : A path of 5Sm wide runs around a square park of side 100m. Find the area of the
path. Also find the cost of cementing it at the rate of ¥250 per 10m?

A B

D C

Solution : In the figure PQRS is a square park. The shaded region represents the Sm wide

path.

Length of side of square PQRS = 100 m

Area of the square PQRS = (side)*= (100 m)*>= 10000 m?
Length of side of square ABCD = 100+(5+5)=110m

Area of the square ABCD = (side)’=(110m)*=12100 m?

. Area of the path = Area of square ABCD — Area of square PQRS

(12100 — 10000) = 2100 m?

Cost of the cementing per 10 m? = 3250
. 250

Therefore, cost of the cementing 1 m* = To
250

Thus, cost of cementing 2100 m? To x2100 = 252,500

Therefore, cost of cementing is ¥52,500.

E ﬁ Exercise - 6

1. A path 2.5 m wide is running around a square field whose side is 45 m. Determine the area
of'the path.
2. The central hall of'a school is 18m long and 12.5 m wide. A carpet is to be laid on the floor

leaving a strip 50 cm wide near the walls, uncovered. Find the area of the carpet and also
the uncovered portion?
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(ii) 1 &” Qoverds odlhy by = ¥ 110
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A B
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ABCD £&38(% Sego = (&hHe0)’
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10 &% ere> QB0 8—9&505 &) = 3250
250
1 &% ewed foaéo:ﬁ)eaé) @(ﬂ)eg P = W
250
2100 0% ewés Sééofﬁoeaé) 6—9&535 P = WX2100
= ¥52,500
e QoS oGy 9By =3 52,500
©g=5%0 - 6
4580, ghessino Ko 2.8 SHBRSE Frrso ey 2.5 . Stey) Ko ers Eoh. wré FTe08
EoRPH0&.
2. 28 e §5508° 1880, e0KS), 12.5 &b Fen) Ko Sen Soth. Sen Jod e Hod 50
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3. The length of the side of a grassy square plot is 80 m. Two walking paths each 4 m wide
are constructed parallel to the sides of the plot such that they cut each other at the centre
of'the plot. Determine the area of the paths.

4. A verandah 2 m wide is constructed all around a room of dimensions 8 m x 5 m. Find the
area of the verandah
5. The length of a rectangular park is 700 m and its breadth is 300 m. Two crossroads, each

of width 10 m, cut the centre of a rectangular park and are parallel to its sides. Find the

area of the roads. Also, find the area of the park excluding the area of the crossroads.

(Looking Back

» Thearea of the parallelogram (A) is equal to the product
of'its base (b) and corresponding height (h) i.e., A=bh by
(Any side of the parallelogram can be taken as the base). JBKS501

» Theareaofatriangle (A) is equal to half the product of
1
its base (b) and height (h) i.e., A= 5 bh.
e The area of a rhombus (A) is equal to half the product of its diagonals
: 1
e, A= ) dd,.

* The circumference of a circle (C) =2 m r where r is the radius of the circle and

TR 7 or 3.14.

F
Archimedes (Greece)

287 - 212 BC

He calculated the value of 7 first time.

He also evolved the mathematical formulae for finding
out the circumference and area of a circle.

&
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UNDERSTANDING 3D
AND 2D SHAPES

et 1 Sy
B4C1X 8

14.0 Introduction

We have been introduced to various three-dimensional shapes in class VI. We have also identified
their faces, edges and vertices. Let us first review what we have learnt in class VI.

—— R - .

WE Exercise - 1
1. Givenbelowarethe pictures of some objects. Categorise and Ell v‘vrite tTleir names according

to their shape and fill the table with name of it.

Sphere | Cylinder Pyramid Cuboid Cone Cube
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2. Write names of at least 2 objects from day-to-day life, which are in the shape of the basic
3D shapes given below:

(1) Cone —-mmmmmmmem mmmemmeeee emmeemeeeen e
(i) Cube W mmmmmmmmmm mmmmmmemeen e
() Cuboid ~ ---mmmmmmmm mmmmmmmeeen emmeeeeeen e
(iv) Sphere = -------mmem mmmmeeemn eemmeeeen e
(v) Cylinder  ---------== smmmmeeeeeeemmmeieen e

3. Identify and state the number of faces, edges and vertices of the figures given below:

Edge
Face
| Face
<t Face
_>
S Vertex.
VCIteX E d g e Ed
Cube ! Vertex Cuboid Pyramid

Faces
Edges
Vertices

14.1 Nets of 3-D shapes

We now visualise 3-D shapes on 2-D surfaces, that is on a plain paper. This can be done by
drawing the ‘nets’ of the various 3-D figures.

Take a cardboard box (cartoon of tooth paste or shoes etc.,). Cut the edges to lay the box flat.
You have now anet for that box. A net is a sort of skeleton-outline in 2-D (Figure 1), which, when
folded (Figure 2), results in a 3-D shape (Figure 3).

Figure 1 Figure 2 Figure 3
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Here is a net pattern for a box. Trace it and paste iton a
thick paper and try to make the box by suitably folding 3 8 3 .
and gluing together. What is the shape of the box? 8
6 6 6 6
3 8 3 8 3
Similarly, take a cover of an ice-cream cone

8

or any like shape. Cut it along it’s slant
surface as shown in Figure 1. You will get the net for the cone as
shown in Figure 2.

Figure 1 Figure 2

Try This

Take objects having different shapes (cylinder, cube, cuboid and cone) and cut them
to get their nets with help of your teachers or friends.

You will come to know by the above activity that you have different nets for different
shapes. Also, each shape can also have more than one net according to the way we

cutit.
}EA/E Exercise -2
1. Some nets are given below. Trace them and paste them on a thick paper. Try to make 3-D

shapes by suitably folding them and gluing together. Match the net with it’s 3-D shape.
Nets 3D shapes

: A\
_
=

O
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2. Three nets for each shape are given here. Match the net with its 3D-shape.

(@) (b) ©

(ii)

C O

(b) ©

0O

3. Adiceisacube with dots on each face. The opposite faces of a dice always — e
have a total of seven dots on them. oo |02

Here are two nets to make dice. Insert the suitable number of dots in blanks.
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Play This

You and your friend sit back to back. One of you read out a net to make a 3-D shape, while the
other copies it and sketches or builds the described object.

14.2 Drawing solids on a flat surface

Our drawing surface is a paper, which is a flat surface. When you draw a solid shape, the images
are somewhat distorted. It is a visual illusion. You will find here two techniques to help youto draw
the 3-D shapes on a plane surface.

14.2.1 Oblique Sketches

Here is a picture of a cube. It gives a clear idea of how the cube looks, when seen

from the front. You do not see all the faces as we see in reality. In the picture, all the

lengths are not equal, as they are in a real cube. Still, you are able to recognise it as

a cube. Such a sketch of a solid is called an oblique sketch.

How can you draw such sketches? Let us attempt to learn the technique. You need a squared
(lines or dots) paper. Initially practice to draw on these sheets and later on a plain sheet (without
the aid of squared lines or dots!) Let us attempt to draw an oblique sketch ofa 3 x 3 x 3 cube
(each edge is 3 units).

Step 1 Step 2
Draw the front face. Draw the opposite face. Sizes of the
faces have to be same, but the sketch is
somewhat off-set from step 1.

Step 3 Step 4
Join the corresponding corners Redraw using doted lines for hidden edges.
(Itis a convention) The sketch is ready now.
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In the above oblique sketch did you notice the following?
(1) The sizes of the front face and its opposite face are same.
(i) The edges, which are all equal in a cube, appear so in the sketch, though the actual measures
of edges are not taken so.
You could now try to make an oblique sketch of a cuboid (remember the faces in this case

are rectangles).

You can draw sketches in which measurements also agree with those of a given solid. To do
this we need what is known as an isometric sheet. Let us try to make a cuboid with dimensions 7
cm length, 3 cm breadth and 4 cm height on an isometric sheet.

14.2.2 Isometric Sketches

To draw sketches in which measurements also agree with those of the given solid, we can
use isometric dot sheets. In such a sheet the paper is divided into small equilateral triangles made
up of dots or lines. Let us attempt to draw an isometric sketch of a cuboid of dimensions 7x3x4
(which means the edges forming length, breadth and height are 7, 3, 4 units respectively).

Step 1 Step 2
Draw arectangle to show the frontface ~ Draw four parallel line segments of length 3 units
starting from the four corners of the rectangle.

Step 3 Step 4
Connect the matching corners This is an isometric sketch
with appropriate line segments. of'a cuboid.

m UNDERSTANDING 3D AND 2D SHAPES  Free distribution by T.S. Government 2022-23



Derareen DFoS® coe Bod oz Krdomeoe?
(i) 0o A B BB Hok Seren &8 HOBTE) EOA Hotrom.

(i) a8 $0508® woihen H DForr o8 Festr DA Hotrdr, ©f Forr e Bos® Erme osen
8050 AcHERanae wowhod) SLrSorr ety EIHTo.

BPEH o a8 égﬁfmm:‘{)é Deoaren e AAErds (Hab&oSod. (wee 36&03&3@&0 a8
525»?{1)260 Eﬁwaﬁe)@l (Bqéwiﬁe‘ﬁaé@@éo %5 @zﬁ)‘)gso&)
Do ad)d Fodos® Hodty Eree Hito DEreH AcHH. ser ACHEIS HIB

&g DobErdd s°ard. P Hvo LYy 7 0.8, Jden) 3 0.8, 38 4 0. Foden Ko a8
525»@@50& & Ao P ACHTR8 (Hobh&ro.

14.2.2 o dgee

SN Fosos® Hesrorod A8 Kdo Bexg ot sPATrO TrEEEdn. &8 SPABoTe
DY) DK DoersTo (Bahes eseOen @oééaégg’ othrHen S Agen AcHDE Hotraw. antnHod sPASo
28 o 7T X 3 X 4 Foden Ko (95 KD, Iken), &), SHdme 7 crdey, 3 chrdéy, 4
S5eR) 6525” HomeR)y Areaio.

Aarbo 1 VKo 2
Heros® SRDIED eoBore &oa 008 5?}){5&36@2@3 4 %leéaao $08 4 55088 Tew
“rD0D a8 5&5{5&6@%‘0& ASH0&. POLINOL 3 Al Ses& Adhos.

L] L] * * L) L) * * L L[]

Arbo 3 Vb0 4
Ko068 %0310263 Bae PolInes B8 35 HeD ég H0dKw
Bodok. BwE), ééae;agésm D[

Boorres (HghEso 0B &S Hodd 2022-23 BMBIDH HOAI NP I BSITO IHPPD m




Note that the measurements of the solid are of exact size in an isometric sketch; this is not so in the
case of an oblique sketch.

Example 1: Hereisan oblique sketch of a cuboid. Draw an isometric

sketch that matches this drawing.

&

- 3
Solution : The length, breadth and height are 3, 3 and 6 units respectively
’H/E Exercise - 3
l. ‘ Use an isometric dot paper and make an isometric sketch for each one of the given shapes.
() (ii)
1 3
/ 2
6 6
! 7 7
1 1
1ii v 3
" AN "o ;
i A J 3
1. a]
d
A
i
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2. The dimensions of a cuboid are 5 cm, 3 cm and 2 cm. Draw three different isometric
sketches of this cuboid.

3. Three cubes each with 2 cm edge are placed side by side to form a cuboid. Draw an
oblique or isometric sketch of this cuboid.

4. Make an oblique sketch for each of the given isometric shapes.

0] : (ii)

(iif) v) ...t
5. Give (i) an oblique sketch and (i1) an isometric sketch for each of the following:

(a) A cuboid of dimensions 5 cm, 3 cm and 2 cm. (Is your sketch unique?)

(b) A cube with an edge 4 cm long.

14.3 Visualising solid objects

Sometimes when you look at combined shapes, some of

them may be hidden from your view.
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Here are some activities to help you visualise some solid objects and how they look. Take some
cubes and arrange them as shown below.

4

Now ask your friend to see from the front and guess the total number of cubes in the following

arrangements.

e B\

Try This

Estimate the number of cubes in the following arrangements.

[l L L L
[l L L L
—

. J

Such visualisations are very helpful.

Suppose you form a cuboid by joining cubes. You will be able to estimate what the length, breadth
and height of the cuboid would be.

Example 2: Iftwo cubes of dimensions 2 cm x 2cm x 2cm are placed side by side, what

would the dimensions of the resulting cuboid be?

Solution : As you can see when kept side by side, the length is the only measurement which
increases.
2cm=H
Length=2+2=4cm.
2cm=B
. 2cm L 2cm
Breadth =2 cm and Height =2 cm. <« —>
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(" Try This S
1. Two dice are placed side by side as shown. Can ® e -
you say what the total would be on the faces o ol o o
opposite to them? (i)5+6  (ii))4+3 . ° . : :

(Remember that in a dice the sum of numbers on
opposite faces is 7)

2. Three cubes each with 2 cm edge are placed side by side to form a cuboid. Try
to make an oblique sketch and say what could be its length, breadth and hei ght)

14.3.1 Viewing different sections of a solid

Now let us see how an object which is in 3-D can be viewed in different ways.
14.3.1a) One way to view an object is by cutting or slicing the object
Slicing game

Here is a loaf of bread. It is like a cuboid with square
faces. You ‘slice’ it with a knife.

When you give a ‘horizontal’ cut, you get several pieces, / :
as shown in the figure. Each face of the piece is a square! We call th1s face a ‘cross-section’ of the
whole bread. The cross section is nearly a square in this case.

Beware! If your cut s ‘vertical’ you may get a different cross section! Think about it. The boundary
of'the cross-section you obtain is a plane curve. Do you notice it?

A kitchen play

Have you noticed cross-sections of some vegetables when they are cut for the purposes of cooking
in the kitchen? Observe the various slices and get aware of the shapes that results as
cross-sections.

Do Tl’his y

I. Make clay (or plasticine) models of the following solids and make vertical or

horizontal cuts. Draw rough sketches of the cross-sections you obtain.

Name them if possible.

>4 &
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2. What cross-sections do you get when you give a (i) vertical cut (ii) horizontal cut to the
following solids?

(a) Abrick (b) A round apple (c) A die (d) A cylindrical pipe (¢) An ice cream cone

14.3.1b) Another Way is by Shadow Play
A shadow play

Shadows are a good way to illustrate
how three-dimensional objects can be

o é/j

viewed in two dimensions. Have you seen
a shadow play? It is a form of Tediia
entertainment using solid articulated ==

figures in front of an illuminated

)
=

backdrop to create the illusion of moving

images. It makes some indirect use of
ideas of Mathematics.

You will need a source of light and a few solid shapes for this activity. If you have an overhead
projector, place the solid under the lamp and do these investigations.

Keep a torchlight, right in front of a cone. What type of shadow does it cast on the screen? (Figure 1).
The solid is three-dimensional; what about the shadow?
If, instead of a cone, you place a cube in the above game, what type of shadow will you get?

Experiment with different positions of the source of light and with different positions of the solid
object. Study their effects on the shapes and sizes of the shadows you get.

Here is another funny experiment that you might have tried already:

Place a circular tumbler in the open when the sun at the noon time is just right above it as shown in
the figure below. What is the shadow that you obtain?

Willit be same during (a) afternoon? (b) evening?

Study the shadows in relation to the position of the sun and the time of observation.

188 UNDERSTANDING 3D AND 2D SHAPES  Free distribution by T.S. Government 2022-23



2. 805 ad)S e JenHES o ©HES Babre D D KEeow?
(a) &8 a8 (b) &8 HoEd edS () a8 Sdsvarsedsy DS (d) e drarsed fPgsm
(e) domn w8)BS" %) BB APe.
14.3.1 Q) Mo’ siivo &Y H58
Hos® wo

(BBH eszrore TosS SO
BHAAH wseTrenrT ErEerds ool Diken
TP SIBRRHETeD. B PR s

T

@ S;Poe? sP08 o zéovcgoe?s
Hodrseorody S88seen E&odsr Hken
Eeoendhd)ey [grod DA a8 B80S TS
FE55n G DS Deres® we. HIS KBS
EUSINISY éSﬁé DAE@ei50 Gotnod.

2
==

& EB5kn BoHTRE & el 5708 s HBAw B HTEE SgHen s°ard. & &:56
& @"Eés D08, H0 SHo BdEw (8ol Ho cwe DB SHen Boswm.

S Be» 5088 QBT 28 FoBH PHoNI, BED & B Faled béa)é)éé)o&? (Heodw1)
oTeEed S (BBHDI, 8 HE $ord DWA?
FoBHrHE enrr, e K50y HoDB O DS dg VEYEH?

508 28 5;@3&, o8 530 5;@&)& S ($HBTerren D08, RBYES Dot
I0PDe eseTren, HOHITETOD S @;26 S (Derard) e—9¢5§o‘§3<‘60 BHo&.

oo a@éé &8 8)st°€§&§ DRl (D080 Hoerdo.

He08® SrHdey, af M HegEmo dod SréBare éﬁgoé's Dol D der
NBYHE0H?

SoggET0, JPaholEsn béo)é ken eBer Hoerasre?

(2) Sogrgsssn? (b) FrchHo(B5n?

éﬁéa?gtﬁa DY @;26:533, HHBE0 S sPeredd tﬁ@%}@s HoHEY Hkerd @65?3053260 BHo&.

Boorres (HghEso 0B &S Hodd 2022-23 B30BOD SHOAIN E);ZNBAN WSV OHPRD m




~— i
’By &5 Exercise - 4
i}

1. Abulbis kept burning just right above the following solids. Name the shape of the shadows
obtained in each case. Attempt to give a rough sketch of the shadow. (You may try to
experiment first and then answer these questions).

2 2 2
2 2 2
D= (D= (s
s TEETEEN 2 763N s Galics,
Aball A cylindrical pipe A book
2. Here are the shadows of some 3D objects, when seen under the lamp of an overhead
projector. Identify the solid(s) that match each shadow. (There may be many answers for
these!)
Acircle A square A triangle A rectangle
() (i) (i) (v)
~
Looking Back
3D shapes can be visualised on 2D surfaces, that is on paper
by drawing their nets. :
Oblique sketches and isometric sketches help in visualising el
3D shapes on a plane surface. M1Q1=4
\ J
7 )

Fun with a cube

A unit cube can fitted together with 7 other identical
cubes to make a larger cube with an edge of 2 units as
shown in figure.

How many unit cubes are needed to make a cube with an
edge of 3 units?

\& J
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SYMMETRY 15

15.0 Introduction

Look around you. You will find that many objects around you are symmetrical. So are the objects
that are drawn below.

All these objects are symmetrical as they can be divided in such a way that their two parts coincide
with each other.

15.1 Line Symmetry

Let us take some more examples and understand what we mean. Trace the following figures on a

tracing paper.

o 0
| | |

L w

< > >
OH =
1 1
1 I
I
v v
Figure 1 Figure 2 Figure 3 Figure 4

Fold Figure 1 along the dotted line. What do you observe?
You will find that the two parts coincide with each other. Is this true in Figure 2 and 3?

You will observe that in Figure 2, this is true along two lines and in Figure 3 along many lines. Can
Figure 4 be divided in the same manner?

Figure 1, 2 and 3 have line symmetry as they can be divided in such a manner that two parts of the
figure coincide with each other when they are folded along the line of symmetry. The dotted line
which divides the figures into two equal parts is the line of symmetry or axis of symmetry. As you
have seen, an object can have one or more than one lines of symmetry or axes of symmetry.
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Try This
1. Name a few things in nature, that are symmetric.
2. Name 5 man-made things that are symmetric.

J
]ﬁ./‘a Exercise - 1
1. Given below are some fiugres. Which of them are symmetric? Draw the axes of symmetry
for the symmetric figures.
() (ii) (iif) (iv) v)

(Vi) (vii)
(ix) ) (xi)
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(xv) (xvi)
(xvii) (xix) (xx)

(xxi) (i)

15.1.1 Lines of symmetry for regular polygons

Look at the following closed figures.

voyANIN

A closed figure made from several line segments is called a 'Polygon'. Which of the above figures

are polygons?

Ve ~

Try This

1. Canwe make a polygon with less than three line segments?

2. Whatis the minimum number of sides of a polygon?

SYMMETRY Free distribution by T.S. Government 2022-23




(xv) (xvi)

GRS
A

(xx)

(xxi)

15.1.1 (& dwghere PETES0en

808 éoaée)éé Herdnedr H6800S08.

o /NI

-
o
<

o) SHer Bgr PoLSned Fro0Ha&S éoé@é D50 HF08HR oI,

D Hewes® DD asiweheren?

&

N

(&

(Gossyosod

1. Soetd Sy S8 B PoLSnes® B50gHad RBYBEHK?

2. 2.8 ad50he (i’mé& 8O% ehere boaaé D0 ?

Booren (Hehdo 03 ¢DS Hodbd 2022-23 G50 197




Observe the different triangles below.

6 2
Figure 1 Figure 2 Figure 3

In Figure 3, the triangle has equal sides and congruent angles. It is thus called aregular polygon.
A polygon, with all sides and all angles equal is called a 'Regular Polygon'.
Which of the following polygons are regular polygons?

A

Parallelogram Square Trapezium Equilateral Rectangle
triangle

Now draw axes of symmetry for the following regular polygons.

ke,

Equilateral Triangle Square Regular Pentagon ~ Regular Hexagon

Write down your conclusions in the table below.

Regular Polygon No. of sides No. of axes of symmetry
Equilateral Traingle 3 3

Square

Pentagon

Hexagon

Did you find any relationship between the number of sides of a regular polygon and number

of axes of symmetry? You will find that the number of sides is equal to number of axes of symmetry.
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You can verify above result by tracing out all the four figures on a paper, cutting them out

and actually folding each figure. Try this.

p
Try This

1. Given below are different types of triangles. Do all the triangles have the same
number of lines of symmetry? Which triangle has more?

6 2
2. Given below are different types of quadrilaterals. Do all of them have the same

number of lines of symmetry? Which quadrilateral has the most?

Rhombus Square Rectangle

Hint: You can trace the triangles and quadrilaterals on a tracing paper and actually
fold each figure to find the axes of symmetry.

3. On the basis of above two cases, can we say that a regular polygon has the

maximum number of axes of symmetry.

o J
’Ei Exercise - 2
1. In the figures given below find the axes of symmetry such that on folding along the axis the

two dots fall on each other.

@) (i) (i)
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V) (vi)
(viii) (ix)

(iv)
(vii)
2. Given the axes of symmetry for below figures. But only one part has a dot. Find the other
dot.
é
° i
0] (i) (iii) (v)
3. In the following incomplete figures, the mirror line (i.e. the line of symmetry) is given as a

dotted line. Complete each figure, performing reflection on the dotted (mirror) line and
draw in your notebook (You might perhaps place a mirror along the dotted line and look
into the mirror for the image). Can you recall the name of the figure you complete?

— i i i |
1) (i) (1) (v) v) (vi)
4. State whether the following statements are true or false.
) Every closed figure has an axis of symmetry. ( )
(i1) A figure with at least one axis of symmetry is called a symmetric figure. ( )
(iii) Acregular polygon of 10 sides will have 12 axes of symmetry. ( )
5. Construct a square and draw all its axes of symmetry. Measure the angles between each
pair of successive axes of symmetry. What do you notice? Does the same rule apply for
other regular polygons?

SYMMETRY Free distribution by T.S. Government 2022-23




(iv) V) (v)
(vii) (vi) (ix)

2. 800 HLIWeB WHTEI0en BT, 500 2.8 Qarrfos® S Dodkrshen aTEow.
Bo&S Dersost DohHeds 1H8ood.

.I
|
----------- i
|
° i
(i1) (iit) (iv)
3. 808 a@ES @éoggyg Herdoeet BB Baren %"oéa*’géwwéa Le DD, HE Boe Joad

OB GOBEO o B8Doaned FO HerdwonH KHAoBod. @) Dkt IO
Herdmwenre HFrdoSod. Sk ) o) D% & 2B Bendiseoe?

| 1 I I I

| | | | |

| 1 I I I

| 1 I I I

| : | | |

| 1 I I I

| | | | |
I ! ! !

l i | i |

() (ii) (iif) (iv) V) (vi)
4, Bod (H5SSKmen JEEwS?, 5°6° KHYoBok.

() (8 Soms Hen PETEID SR S0tnob. ()
(i) 5550 o8 FETESD Ko SeEHH FES Do ©otrd. ()
(iii) 10 ghassimen Ko (B a0ghe EuE) PPRTgsve Doz 12 ( )

5. a8 SHBERINH oD D GwE) o) TLTEIeH AcHold. (K8 To vl KD
wFne H5g 5°mo Fodod. M Komr? @) B adugheret 8 JoHio $850w°?

Booren (Hehdo 03 ¢DS Hodbd 2022-23 Lol ()3




15.2 Rotational Symmetry

Activity 1 : Trace the following diagram onto a tracing paper.

—
\—/

Try to fold the diagram so that its two parts coincide. Is this diagram symmetric?

Now, let us try to match the different positions of the diagram in another way. Draw the
above diagram on a piece of paper. Mark a point 'O'at the centre and name the four edges of the
paper A,B,C,D as shown in Figure 1.

D C
/\O
\_/
A B
Figure 1

Rotate the paper around the marked point 'O’ for 180°.

d v
/\
O\/
J d
Figure 2

What do you notice in Figure 2? Does this diagram look different from the previous one?

Due to the rotation, the points A,B,C,D have changed position however the diagram
seems to be unchanged. This is because the diagram has rotational symmetry.

Activity 2 : Lets make a wind wheel
» Takeasquare shaped paper.
* Folditalong the diagonals.

« Starting from one corner, cut the paper along the diagonals towards the centre, up to one
fourth of the length of the diagonal. Do the same from the remaining corners.

* Fold the alternate corners towards the centre as shown in the figure.

»  Stick the folded corners if required and fix the mid point to a stick with a pin so that the paper
rotates freely.
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» Faceitin the opposite direction of the wind. You will find it rotates

Now, let us rotate the wind-wheel by 90°. After each rotation of 90° you will see that the wind-
wheel looks exactly the same. The wind-wheel has rotational symmetry.

Thus, if we rotate a figure, about a fixed point by a certain angle and the figure
looks exactly the same as before, we say that the figure has rotational symmetry.

15.2.1 Angle of Rotational Symmetry

We know that the square has line symmetry and 4 axes of symmetry. Now, let us see if the square
has rotational symmetry.

Consider a square as in Figure (i) with P as one of its corners with two axes of symmetry.

- — P
1 |
~90° 1 902 90°
l 90° 90”7
| |
] I
1 1
Figure 1 Figure 2 Figure 3 Figure 4 Figure 5

Let Figure 1 represent the initial position of square.

Rotate the square by 90 degrees about the centre. This quarter turn will lead to Figure 2.
Note the position of P. In this way, rotate the square again through 90 degrees and you get Figure
3. When we complete four quarter turns, the square reaches its original position as in Figure 5.
After each turn of 90°, the square looks exactly like it did in its original position. Hence, the square
has rotational symmetry.

In the above activity all the positions in figure 2, figure 3, figure 4 and figure 5 obtained by
the rotation of the first figure through 90°, 180°, 270° and 360° look exactly like the original
figure 1. Minimum of these i.e., 90° is called the angle of rotational symmetry.

The minimum angle rotation of a figure to get exactly the same figure as original is
called the “angle of rotational symmetry” or “angle of rotation”.

SYMMETRY
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Do This |

1. Whatis the angle of rotational symmetry of a square?
2. Whatis the angle of rotational symmetry of a parallelogram?
3. Whatis the angle of rotational symmetry of a circle?

15.2.2 Order of rotational symmetry

In the above activity, the angle of rotational symmetry of square is 90° and the figure is
turned through the angle of rotational symmetry for 4 times before it comes to original position.
Now we say that the square has rotational symmetry of order 4.

Consider an equilateral triangle. Its angle of rotational symmetry is 120°. That means it
has to be rotated 120° about its centre for 3 times to get exactly the same position as the original
one. So the order of rotational symmetry of a equilateral triangle is 3.

By these examples we conclude that the number of times a figure, rotated through its
angle of rotational symmetry before it comes to original postion is called order of rotational
symmetry.

Let us conclude from the above examples

. The centre of rotational symmetry of a square is its intersection point of its diagonals.
. The angle of rotational symmetry for a square is 90°.
. The order of rotational symmetry for a sqaure is 4.

Try This
1. (i)

Can you now tell the order of rotational symmetry for an equilateral triangle.

(1) How many lines of symmetry are there in each figure?

(1) What is the angle between every adjacent axes?

\2. Look around you. Name 5 objects having rotational symmetry. )

Note: Itisimportant to understand that all figures have rotational symmetry of order 1,
as can be rotated completely through 360° to come back to its original position. So
we say that an object has rotational symmetry, only when the order of symmetry
is more than 1.
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Exercise - 3

1. Which of the following figures have rotational symmetry of order more than 1?

DAIHG

(iv) (V)

2. Give the order of rotational symmetry for each figure.

VXA

) (i1) (iii) (iv)
(%) (Vi) (vii) (vii)
3. Draw each of the shapes given below and fill in the blanks.
Shape Centre of Rotation Angle of Rotation [Order of Rota
(intersection of diagonals/ -tion
Intersection of axes
of symmetry)

Square
Rectangle
Rhombus
Equilateral Triangle
Regular Hexagon
Circle
Semi-circle
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15.3 Line symmetry and rotational symmetry

By now you must have realised that some shapes only have line symmetry and some have only

rotational symmetry (of order more than 1) and some have both. Squares and equilateral triangles

have both line and rotational symmetry. The circle is the most perfect symmetrical figure, because

it can be rotated about its centre through any angle and it will look the same. A circle also has

unlimited lines of symmetry.

Example 1: Which of the following shapes have line symmetry? Which have rotational
symmetry?

0 (i) (iif)

(iv)
Figure Line symmetry Rotational symmetry
1. Yes No
2. No Yes
3. Yes Yes
4. No Yes
Activity 3 :

» Take a square shaped paper.

* Folditin the middle vertically first, then horizontally.

* Then fold along a diagnal such that the paper takes a triangular shape (Figure 4).

Cut the folded edges as shown in the figure or as you wish (Figure 5).

»  Now open the piece of paper.

> |

Figure 1

Figure 2

SYMMETRY

Figure 3

] o

Figure 4 Figure 5
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(1) Does this paper (after design cut) has line symmetry? If it has then how many lines of symmetry?

(i) Does this paper has rotational symmetry?

ﬁ Exercise - 4

1. Some english alphabets have fascinating symmetrical structures. Which capital letters have

only one line of symmetry (like E)? Which capital letters have rotational symmetry of order
2 (like I)?

Examine and fill the following table, thinking along such lines.

Alphabets Line Number of lines Rotational Order of
symmetry symmetry symmetry rotational
symmetry
Z No 0 Yes 2
S
H
O
E Yes 1 No -
N
C
~
Home Project
Collect pictures of symmetrical figures from newspapers, magazines and
advertisement pamphlets. Draw the axes of symmetry over them. Classify them. )
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o\
Looking Back

*  Theline which divides a figure into two identical parts is called the line ofsymmetry
or axis of symmetry.

* An object can have one or more than one lines of

symmetry or axes of symmetry.

-

J15606G

» Ifwerotate a figure, about a fixed point by a certain

angle and the figure looks exactly the same as before,

we say that the figure has rotational symmetry.

*  The minimum angle rotation of a figure to get exactly the same figure as original

is called the “angle of rotational symmetry” or “angle of rotation”.

» All figures have rotational symmetry of order 1, as can be rotated completely
through 360° to come back to their original position. So we say that an object

has rotational symmetry only when the order of symmetry is more than 1.

»  Some shapes only have line symmetry and some have only rotational symmetry
and some have both. Squares, equilateral triangles and circles have both line

and rotational symmetry.
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10 - Algebraic Expressions

lExercise -1 l
(1) @ 3m (i1) 2n
(2) (1) e Infig.4 number of coloured tiles will be 4 on each side.
e In fig. 5 number of coloured tiles will be 5 on each side.
(i) Algebraic expression for the pattern=4n ; 4,8, 12,16,20..... expression = 4n

(1) Algebraic expression for the pattern=4n+1; 9,13, 17,21 . ... expression=4n+1

3) () p+6 (ii) x —4 (i) y -8 (iv) =S¢ (v) y+=4 or %

i
o) gofpgor BL (i 35 (i) 1045k (925 (%) 10y+13

(4) () ‘3 morethanx’ or3isaddedtox (ii) 7issubstracted from?’
(i) /is multiplied by 10. (iv) x is divided by 5
(v) mis multiplied by 3 and added to 11
(vi) yismultiplied by 2 and subtracted 5 or 5 is subtracted from 2 times of y.

(5) () Constant (i1) Variable  (iii) Constant (iv) Variable

(D) O @, —2a) (i) (~yz,22y) (i) (207,50 (v) (T, ~2p, 3p) and (8pg, ~5pg)
2) Algebaric expression : Problem Numbers : 1, ii, 1v, vi, Vii,iX, Xi
Numerical expression : Problem Numbers : iii, v, viii, X
3) Monomial * 1,iv,vi ; binomial :ii, v, vii ; trinomial : iii, viii, iX, multinomial : X
4 o1 @3 @S5 @4 2 wn3 () ()1 @2 ()4 (@(v)3
v)y 4  (vi)2 (6) xy+tyz 2x*+3x+5

(1)3a+2a=>5a 2) () 13x  (@{)10x  (3) (1) 3x (i)—6p (i) [1m?
4) (G)-1@Gi)4 {ii)-2 (5)-9 (6) 2x* + 11x -9, -23 (7) ()3 (i)5 (iii)-1
(8) 54 cm x cm = 54 cm? 9) %90

d _135mt 27

(10) S=—= =—nmt./ Sec., orl3lmt./Sec., orl3.5mt./ Sec.,
t 10sec 2

Exercise - 4

() (@) =5x*+xy+ 87 (i1) 10a’+7b* +4ab (iii) 7x +8y -7z (iv) —4x*—5x
2) Tx+9 (3) 18x—2y (4) 52+ 2b
(5) (1)at2b (i) (2x+3y+4z) (iii) (—4ab —8b?%) (iv) 4 pq—15p*—24*

218 AUBNLIEAE] Free distribution by T.S. Government 2022-23




10 - Defcsh Bderen

(1) @) 3n (ii) 2n
(2) () » H0-4 & (HO 3D 4 orhe BS) sotra.
o H620 - 5S° (08 DY 5 Borbe BS) soerow.
(i) 05008 wgedore Dch $krvo =4n 4,8,12,16,20 ... 35m%0 =4n
(i) @088 egrdorr Hdodh Sdmdo =4n+1; 9,13,17,21 ... $%r%0 =4n+1

GB) () p+6 (i) x —4 (i) y -8 (iv)-5¢ V) y+d S8 %

1
(i) pqé® 1 G % (vii)5z+5  (viii) 10+5x  (ix) 2y -5 (x) 13+ 10y

4) (1) xB3%) 3 M B xS Lot Beodrre (i) y 8o 7 SEnd B y Sood 7 HdRBabre
(i) 103 [ oS (iv) 5 B x £ grhoSme
(V) 38 m HBoD 115 Ersre
(vi) 28° y & B0 5 1 IcHre S8 Y Bw¥) BEODY Nend Kol 5% &23oHhre
() () ¥soe3 (i1) $6o°3 (iii) 508 (iv) S>3
(M O @, -2a%) (i) (-yz,2zy) (i) (207, 5%x) (iv) (7p, —2p, 3p) and (8pq, —5pq)
) Db Smen 88, Joaxy 1 1, ii, iv, vi, Vil,ix, xi
Dogrg Searen 1 88) Soawy iii, v, viii, X
3) BB, 1V, Vi ; B 111, v, Vil ; (BB : 1ii, Vi, 1X 0s0EH0: X

@ o1 @3 @s @4 v)2 wip3 ) ()1 ()2 ()4 (v)3
(v) 4 vi)2 (6) xyt+tyz 2x*+3x+5

(1) 3a+2a=5a (2) (i)13x (i) 10x (3) (i)3x (ii)—6p (iii) 11m>
@) ()-1@G)4 (ii)-2 (5)-9 (6)2x*+11x-9;-23 (7) ()3 (ii)5 (iii) -1
(8) 54 20.8. x 20.&. =5420.8.2 (9) T.90

(10) Szi _ 135 . =2
t

7 1
725)/?0%263 88 135 . [28%. 88 13.5 &, [R5

(1) (@) =5x*+xy+ 872 (i) 10a*>+7b? +4ab (iii) 7x+8y -7z (iv) —4x>—5x
2) 7x+9 (3) 18x—2y (4) 5a+2b
(5) (1)at2b (i) (2x+3y+4z) (iii) (—4ab —8b?%) (iv) 4 pqg—15p*-24>
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(V) =5x2+3x+10  (vi) 2x* = 2xy — 5y? (vii) 3m® +4m?>+ Tm -7

6) Tx*txy—6y* (7)) 4x*-3x-2 (8) 4x* =3y’—xy (9) 2a*°+ 14a+5

(10) (1) 22x*+12y*+8xy (ii) — 14x* — 10y?— 20xy or — (14x> + 10y?+ 20 xy)
(i) 20x>+ 5)° — 4xy (iv) -8y?- 32x* — 30xy

11 - Exponents

Exercise - 1

1. (i) Base =3, exponent=4, 3 x3 x3 x 3 (ii) Base = 7x, exponent=2, 7 x x X 7 X x
(ii1) Base = 5ab, exponent =3, 5x5x5xaxaxaxbxbxb

(iv) Base =4y, exponent =5, 4 x4 X4 x4 x4 Xy Xy Xy Xy Xy
2. (1) 7° (i) 3x5* (i) 23x 3*x 53

3. (1) 25% 32 (i) 2x 54 (i) 2x 32x 5% (iv) 24x 32x 52 (v)25x3x 52
4, (132 (ii) 3° (iii) 28 5.(H) 17 (i1) 31 (iii) 25 (iv)1
(1) ()2 (i1) 31° (i) 5° (iv) 9% v) (%) (vi)3%°
I N ) N 2
(vit) 3* (viii) 6*(ix) 2** (x) 10°(xi) 6 ) T a0 T (xii) 2102710 (xiii) 3
(xiv) 15°  (xv)-4*(xvi) % (xvii) % (xviii) -7" (xix) 6'° (xix)

avr (2)3° 3)2 @2 )1
(6) (1) true (2+11=13) (ii) false (iii) true (iv) true (v) false (vi) fasle (vii) true
(1) 3.84x10%m (ii) 1.2x10'° (iii) 3x10®m  (iv) 1.353x10% km®
12 - Quadrilaterlals

1) ) Sides:  PQ, QR, RS, SP Angles: /SPQ, /PQR, /QRS, /RSP
Vertices: P,Q,R, S diagnals: pR, QS

(i) Pairs of adjacent sides PQ, QR; QR,RS; RS,SP and S_P,ﬁ

Pairs of adjacent angles: ~ SPR, /RSP; RSP, /QRS; ~QRS, /PQR
and /PQR, /SPQ

220 AUBLIEAE] Free distribution by T.S. Government 2022-23



(V) =5x*+3x+10  (vi) 2x* —2xy —5y? (vii) 3m® +4m>+ Tm -7

6) TX*+xy—6y* (7)) 4x*-3x-2 (8) 4x* —=3y*—xy  (9) 2&*+ 14a+5

(10) (1) 22x*+12y*+8xy (ii) — 14x* — 10y*—20xy or — (14x> + 10>+ 20 xy)
(i) 20x*+5)2 —4xy  (iv) -8)%- 32x> — 30xy

11 - Horzrosren

1. (1) sgrdsdn = 3, Hrarodsdn =4; 3 x 3 X 3 x 3(i1) egrdsdn = 7x, Hrarodsin =2,
TxxxT7xx (i) oesdn = bab, drerossdn =3;5 x5 x5 xaxaxaxbXxbxb
(1v) @r8&m = 4y, 5omr0850 =5;4 X4 X4 X4 X4 Xy Xy XyXyXy
1) 7° (i) 3*x 5 (iii) 2°x 3%x 53

(1) 2°x 32 (i) 2x 54 (1) 2x 3?2x 5% (iv) 24x 32x 52 (v)2°x3x 52
4. (132 (i) 3° (iii) 28 5. (1) 17 (i1) 31 (1i1) 25 (iv) 1
(1) ()2 (i) 3" (i) 5° (iv) 9*° (v) (gj (vi)3%°
) o (=5) (5" s
(vii)3* (viii) 6* (ix) 2°* (x) 10 (xi) 3 P T
11 10a+10 25 1 3 3 1 i 11 L
(xi1) 2 (xi11) 3 (xiv) 15 (xv) -4°(xvi) o (xvii) 6
(xviii) -7" (xix) 6'¢ (xix) a*"y* 2) 3% 3)2 @2 O)1
(6) (1) d&0 (2+11=13) (i1) &3¢0 (iii) d&o (iv) 00 (V) 0080 (vi) 00 (vii) d&o
ogecdo - 3
(1) 3.84x10%». (ii) 1.2x10" (i) 3x10%%.  (iv) 1.353x10°8.&.3
12 - S&tperen

(1) @) gheren : PQ, QR, RS, SP Sewen : /SPQ, ,PQR, £ QRS, /RSP

8ooen : P,Q,R, S Srev : PR, QS

(i) @5 ghero aer PQ, QR; QR,RS; RS,SP 0a PQ,SP
&0 8% aden : ,SPQ, ,RSP; RSP, /QRS; /QRS, /PQR
Sdai»  PQR, ~SPQ
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Pairs of opposite sides : P_S, Q_R and @, RS
Pairs of opposite angles: ~ SPQ, ~ QRS and /RSP, /PQR

(2) 100° (3) 48°,72°,96°, 144° (4) 90°, 90°, 90°, 90° N s
(5) 75°,85° 95°, 105° 0°  90°

90°  90°

(6) Angle of the quadrilateral cannot be 180°

Exercise - 2

(1) ()false (i)true (i) true (iv)false (v)false (vi)true (vii)true (viii)true

(2) (1) Since it has 4 sides (i1) Since opposite sides in a square are parallel
(ii1) Since diagonals of a square are perpendicular bisectors
(iv) Since opposite sides of a square are of equal length.
(3) «DAB=140°, /,BCD=140°, ,CDA =40° (4) 50°, 130°, 50°, 130°

(5) Ithas4 sides and one pair of parallel sides; EA, DR (6)1

(7) Opposite angles are not equal. (8) 15cm, 9¢m, 15¢cm, 9cm
(9) No, Rhombus should have equal length of sides (10) £C=150°, «D=150°
(11) (i) Rhombus (i1) Squrare (111) 180° - x°

(iv) equal/congruent (v) 10 (vi)90°

(vii)0 (viii) 10 (ix) 45

13 - Area and Perimeter

D |

(1) 2(I+b);a* (2) 60 cm;22cm; 484 cm? (3) 280cm?; 68cm; 18cm; 216cm?; 10cm; 50cm

Exercise - 2

(1) ()28cm? (i) 15em? (i) 38.76cm®  (iv)24em? (2)(i)91.2cm®> (i) 11.4cm

(3) 42cm;30cm (4) 8cm;24cm (5) 30m, 12m (6) 80m
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8Ky shere esden : P_S, Q_R 085w @, RS
Sy o aden 1 SPQ, QRS H6ci» RSP, ,PQR

(2) 100° (3) 48°,72°,96°, 144° (4) 90°, 90°, 90°, 90° A B
0°  90°
(5) 75°,85°,95° 105°
90°  90°
(6) 756363?3&06320 9 2.8 8%0 180° mr ok, C D

wgRgdo - 2
(1) (1) &0 (ii) o (i) d&o  (iv) &d&o (V) &ddo (vi)d&o (Vi) Seso (viil) B
(2) (i)=8 4 ghered 8D sotwod (i) BHBR05%D ddwy sheren dSrPoS50
(iil) SRS Epen H5)50 ©0RREPOED LIB°0w.
(iv) $5&8(H0S* oy gheeen S0 oKD Sotrom.
(3) «DAB=140°, ,BCD=140°, ,CDA =40° (4) 50°, 130°, 50°, 130°
(5) 20 4 ghereo DO &8 ad VPSS gheren €D ammaw. © *EA, DR (6) |
(7) ooy Seren K0 50H (8) 15 20.80, 9 0.8, 1520.&, 920.&

(9) =; TroRs® AYPET Ere gHere SrEden Jrdo (10) 2C=150°, «D=150°

(11) (i) SsoSertyreo (i1) SeoHo (1ii) 180° - x°
(1v) Botd &0 (v) 10 (vi)90°
(vii)0 (viii) 10 (ix) 45

13 - Serego - Dol

A

@2;’5«00
(1) 2(l+b); a2 (2) 60 20.80; 22 200.85; 484 0. 82

(3) 280 0.80% 68 20.8; 1820.80; 216 20.802%; 10 20.80; 50 0.8

(1) (i)28 0.8 (ii) 15 20.8»2 (iii) 38.76 0.8’

(iv)2420.89> (2) (i) 91.2 0.8 (ii) 11.4 0.5
() 4220.85;300.8  (4) 820.8 ;2420.8 (5) 30 &b, 12 & (6) 80 &

Boorres (HghEso 0B &S Hodd 2022-23 23a2NeN ﬂ



[Exercise - 3

(1) (i)20cm? (i) 12em? (i) 20.25cm?  (iv) 12cm? (2) (1) 12cm?  (ii) 3cm
(3) 30cm?;4.62cm (4)27cm?;7.2 cm

(5) 64cm?;Yes; ABEC, ABAE and ACDE are three triangles drawn between the two parallel
lines BC and AD, BC=AE+ED

(6) Ramuin APQR, PR is the base, because QSLPR. (7) 40cm  (8) 20 cm ; 40cm
(9)20 cm (10) 800cm?  (11) 160cm?  (12) 192cm? (13) 18 cm; 12cm

(1) (i)20cm? (i) 24cm? (2) 96cm? ; 150mm: 691.2m>  (3) 18cm  (4)506.25
(1) ())220cm  (ii)26.4cm  (ii))96.8cm  (2)(i)55m (i) 17.6m (i) 15.4m

(3) (i)(a)50.24cm (b)942cm  (c)125.6cm (i) 7cm (4)42 cm

(5)105cm  (6)3times  (7)3:4 8)1.75cm  (9)94.20cm  (10)39.25 cm

(1) 475m%  (2)195.5m% 29.5m> (3)624m*> (4)68m’ (5)9900m? ; 200100m?

14 - Understanding 3D and 2D Shapes

Exercise - 1

(1) Sphere: Football, Cricketball,  Laddu
Cylinder: Drum, Biscuit pack, Log, Candle
Pyramid: Pyramid ; Cuboid: Match box, Brick, Biscuit pack
Cone: Ice-cream, Joker Cap ; Cube: Dice, Carton

(2) (1) Cone: Ice-cream, upper part of a funnel (i1)) Cube: Dice, Carton

(i) Cuboid: Duster, Brick (iv) Sphere: Ball, Marble (v)Cylinder: Pencil, Pype.
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oo - 3

(1) (1) 20 20.8 2 (ii) 12 20.8%2(iii) 20.25%0.8% (iv) 1220.85 (2) (i) 1220.8?% (i) 30.5

(3) 3020.82;4.6220.8  (4)2720.80%;7.2 0.8

(5) 6420.85%;05% ; ABEC, A BAE $:805ACDE en $8r088 Spe EInig A& Bot
(Bgbeex.
Bgen BC %8050 AD, BC =AE+ED

(6) oosm; APQR 8 PR geb. dotossme QSLPR. (7) 4020.8

(8) 20 0.8 40 20.8; (9) 20 0.8 (10) 800 0.&2 (11) 160 Do. &>

(12) 19220.8»2 (13) 18 20.&0 ; 12 20.8

wgRgdo - 4
(1) (1)2020.8»? (i) 24 20.2 (2) 96 20.&2 ;150 .8, :691.2 &2
(3) 18 20.& (4)%5062.50

G
<

0

|
o

(1) (1)22020.8(ii) 26.420.8  (iii)96.8 0.8 (2)(1)558 (i) 17.6 % (iii) 15.48
3) (i) (a) 50.24 0.8 (b) 94.2 0.8 (c) 125.60.8 (i) 720.5  (4)4220.5

(5)10.520.80 (6) 3 S8y (7)3:2 (8) 1.75 20.8 (9) 94.20 20.85(10) 39.25 0.8
ogr5do - 6
(1) 475&% (2)195.582%29.58  (3) 304 &»? (4) 68 &2 (5) 9900 &2; 20010082

14 - (88% H00k AHE% eTTre WHTERS

esaep”?géo -1

~

1) Fgo:  HES oo, (83¢5 208, 0,
Kw(;éo (8%, é)?o&egﬁééei ool (BB), s'goc%é‘?
HEDE : HEWE; BY o0 1 ©OADG, 9es, DS g8
oo : 595@0, z‘i)iﬁ)z)amz,, odo 1 @D, SIVEY
(2) (i) dowo: =S, A8 B grio (i) $050: @R, ©&DE

(iit) 65&5»{3360 1 BRB, mens (iv) %0 : 2008, figren; (V) S50 1 dYen, DD

Boorres (HghEso 0B &S Hodd 2022-23 23a2NeN ﬂ



3) Cube Cuboid Pyramid

Faces 6 6 5
Edges 12 12 8
Vertices 8 8 5
([ N N J
1) Do activi 2)1) C 1)a (3) |e _e| @ P o oo o °
(1) v @DC e O e e T e el [T o Ttetleed] o
® o [ X N J

(1) Aball : acircle.
A Cylindrical pipe : arectangle.

Abook : arectangle.

(2) (1) Spherical / Circular objects
(i1) Cube / Square sheets
(ii1) Triangular shapes or Right prism with triangular base.

(iv) Cylinder / Rectangle sheets.

15 - Symmetry

Exercise 1

: , “ A ? |
() SRS N R |

; 111 (1V) (v) (V1) (vii)
*@+@®x¢
(viii) (ix) (%) (xii) (X111) (xiv) (XV)
(xvi) (X;ﬁ) " (xviii) (Xi;() (xx) ()gxi) (xxiii)
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3) wido B0 HEDE

o0
Seren 6 6 5
®oHen 12 12 8
%Ugle» 8 8 5

(1) g0 Zo%o& (2) i) C ii)a (3) |[*°° R
@%PS:{DQ -4 e e e o
(1) =08 : HIo
Sparsed g0 @ B8S&HE o
&) Y] o0
Do ¢ ég;ﬁéaé@o
(2) (i) FPeeses / JEoses S$9Hen (1) oTeses [/ 3EBRJpPse8 soAS0

(iii) (BeberseTeen BE (B Hy¥o (iv) Sxo / BESHYFY hdo

15 - S0
! [ = |
ORI e SNSRI P o |
(;) (ii) (iii) (i¢V) ) (Vl) (vu)

@~

|
v

(viii) (ix) (%) (xii) (Xm) (X1V) (XV)

"‘C‘fA‘<>

(xvi) (XV11) (xviii) (Xlx) (xx) (XXI) (xxiii)
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xercise 2 . "

(1) (ii) (iii) (iv) ) (vi) (vii)
(vii) (ix)
2)
) (ii)
VAN 0 ‘ ' .
(1) (ii) (iif) (iv) )
“4) (1) False (i1) True (111) False

(5) Angle between successive axes = 360/2n =360/2x4 = 360/8 =45°
This is true for all regular polygons

Exercise 3

1. Figures 1, ii, iv and v have rotational symmetry.

2. H2 @4 @3 (V)4 4 (iS5 (vi)6 (vii)3

3. Square yes 90° 4
Rectangle yes 180° 2
Rhombus yes 180° 2
Equilateral Triangle ~ yes 120° 3
Regular Hexagon yes 60° 6
Circle yes nfinity nfinity
Semi-circle No - -

1. S No 0 Yes 2
H Yes 2 Yes 2
O Yes 2 Yes 2
N No O Yes 2
C Yes 1 No 1
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OgTgI0 ~ 2 4 1

(1) (i1) (111) (iv) v) (vi) (vii)
- (i)
(2) ' A
0
" 0L
o) (i) i e )
@) ()& (ii) S0 (iii) &0

5) &3 LS ozre gy &8%s0 = 360/2n =360/2x4 = 360/8 = 45°
B0 o) (B a5ughero 3850 ©HEH0.

. Dereni,ii, iv 50005 580 v (e5or FGD $0Smwres 1 &) .
2. @2 ()4 (3 (V)4 (V4 (V)5S (vVi)6 (vii)3

3. B0 D 90° 4
éqé»iﬁé)é&éo 3 180° 2
DoEtipeso 3 180° 2
Joersso|@eheso D 120° 3
B 3 60° 6
Eée)éo ©HD edo&o edo&o
@gée)éo 0 - -

ogrgo - 4

1. S & 0 gotd 2
H goltd 2 gotd 2
0] goltd 2 Cotd 2
N & 0 gotd 2
C gotd 1 & 0
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INSTRUCTIONS TO TEACHERS

Dear Teachers!!

230

Greetings and a hearty welcome to the newly developed textbook Mathematics for class VII.

The present textbook is developed as per the syllabus and Academic standards conceived by the
mathematics position paper prepared based on SCF —2011 and RTE — 2009 for Upper Primary stage
of education.

The new textbook constitutes 15 chapters with concepts from the main branches of mathematics
like Arithemetics, Algebra, Geometry, Mensuration and Statistics.

These chapters emphasize the prescribed academic standards in achieving the skills like Problem
Solving, Reasoning-proof, Communication, Connectivity and representation. The staratagies in
building a chapter are observation of patterns, making generalization through deductive, inductive
and logical thinking, exploring different methods for problem solving, questioning, interaction and
the utilization of the same in daily life.

The situations, examples and activities given in the textbook are based on the competencies
acquired by the child at Primary Stage. So the child participates actively in all the classroom
interactions and enjoys learning of Mathematics.

Primary objective of a teacher is to achieve the “Academic standards” by involving students in the
discussions and activities suggested in the textbook and making them to learn the concepts.
Mere completion of a chapter by the teacher doesn’t make any sense. The exhibition of prescribed
academic standards by the student only ensures the completion of the chapter.

Students are to be encouraged to answer the questions given in the chapters. These questions
help to improve logical, inductive and deductive thinking of the child.

Understanding and generalization of properties are essential. Student first finds the need and then
proceeds to understand, followed by solving similar problems on his own and then generalises the
facts. The strategy in the presentation of concepts followed.

Clear illustrations and suitable pictures are given wherever it was found connection and corrects
the misconnection necessary.

Exercises of ‘Do This’ and ‘Try This’ are given extensively after completion of each concept.
Exercises given under ‘Do This’ are based on the concept taught. After teaching of two or three
concepts some exercises are given based on them. Questions given under ‘Try This’ are intended
to test the skills of generalization of facts, ensuring correctness of statements, questioning etc.,
‘Do This’ exercise and other exercises given are supposed to be done by students on their own.
This process helps the teacher to know how far the students can fare with the concepts they have
learnt. Teacher may assist in solving problem given in ‘Try This’ sections.

Students should be made to digest the concepts given in “looking back” completely. The next
chapter is to be taken up by the teacher only after satisfactory performance by the students in
accordance with the academic standards designated for them (given at the end).

Teacher may prepare his own problems related to the concepts besides solving the problems given
in the exercises. Moreover students should be encouraged to identify problems from day- to-day
life or create their own.

Above all the teacher should first study the textbook completely thoroughly and critically. All the
given problems should be solved by the teacher well before the classroom teaching.

Teaching learning strategies and the expected learning outcomes, have been developed class wise
and subject-wise based on the syllabus and compiled in the form of a Hand book to guide the
teachers and were supplied to all the schools. With the help of this Hand book the teachers are
expected to conduct effective teaching learning processes and ensure that all the students attain
the expected learning outcomes.
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STy Srdden

BODFE earEEgond), GrTEene,
S)Wegé',)aéocﬁa"@a 0B Sresdore @@é&% DEAS Sr&S KAS @"65@:_‘(35"@638% ﬁ°§ﬁé§o .

®  HETYS Frow DEER0 SCF - 2011 598 Srlgren, KBS etrd Do, DGoL DS DEFEy S0 - 2009
STPBOTT 2R SCTPHTOER ([Hks8 PEITTORD EEroBOT.

o KAB505 DY PSS ®oBKBS0, BesidBo, SerrdSo, §@§§b€9 KB ﬁf’oapgé T H020H0DS
Do 15 ereiref SPotbHssme.

® S egRgciren ot Yateton (‘003605326 DD Fyesgen, Doy DB, 35888, JbTHeaen, DS XATO
S5y Boogre ABBSE0, (@80 Hod Dy [Hirerold Hped FHOSTIS SpssHomeon.

®  ©5HB5w $88wS (observation of patterns), B0 T FTFEBEB0BEC, DS @& SSen, TE S Sen,
DB Kxgéwég ESISUSISTE Kobé&@oxﬁtﬁo, Doso, DS Sen, HSo& Sdezged 8)@56@3065 @&269)635)63
BF™ errgoirey SrEPoBoTEd.

®  (rEMY ﬁgome‘)'s gen egkRHOND ﬁl’éa%oé) STREOMP BB STesTEeseD, gzgen, é@&f}@@é} 88 Hgos®
FoHBETE. B Iy byew sEnEror §End’ FED KBS wgebtos® o)) FobhEeth.

® &% HXEoE® TPotHHENS Doy, (e Hyoolitr FHoSTIE @ngdi:wné‘s oo ore iﬁté)érf,
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Syllabus

Number System

(50 hrs)

1. Integers

2. Fractions,
Decimals &
Rational
Numbers

(i) Integers

* Multiplication and division of integers (through patterns).

 Properties of integers (including identities for addition & multiplication
(closure, commutative, associative, inverse, distributive) (through
patterns). (examples from whole numbers as well). Expressing propertie
in a general form. Construction of counter examples, (eg. subtraction is
not commutative).

» Word problems involvingintegers (all operations)

Fractions, Decimals and rationalnumbers:

* Multiplication of fractions

* Fraction as an operator “of”

* Reciprocal of a fraction and its use

* Division of fractions

* Word problems involving mixed fractions ( related to daily life)

* Introduction to rational numbers (with representation on number line)

* Difference between fraction and rational numbers.

* Representation of rationalnumber as a decimal.

* Word problems on rationalnumbers (all operations)

» Multiplication and division of decimal fractions

* Conversion of units(length & mass)

* Word problems (including all operations)

(i)

Algebra

(20 hrs)

11. Exponents

10. Algebraic
Expressions

3. Simple
Equations

Exponents and powersIntroduction Meaning of x in a* wherea Y Z

* Laws of exponents (throughobserving patterns to arrive at§
generalization.)whereM, n eN(i) a™ a” = a™*(ii)? (a™)” = a™(iii) a™/a"5
a™" where (m-n)e N(iv) a™.b™ = (ab)™(v) number with exponent
zerovi)Decimal number in exponential notation vii) Expressing large

[ number in standard form (Scientific Notation)
ALGEBRAIC EXPRESSIONSIntroduction Generate algebraic

expressions(simple) involving one or two variables

* Identifying constants, coefficient, powers

* Like and unlike terms, degree of expressions e.g., X%y etc.(exponentd”’?3
number of variables d”’?2)

» Addition, subtraction of algebraic expressions (coefficients should bg

integers).

Simple equations

 Simple linear equations in one variable (in contextual problems) with twq
operations (integers as coefficients)

6. Ratio -
Applications
(20 hrs)

* Ratio and proportion (revision)

* Unitary method continued,consolidation, generalexpression.

» Compound ratio : simple word problems

* Percentage- an introduction

» Understanding percentage as a fraction with denominator 100

* Converting fractions anddecimals into percentage andvice-versa.
* Application to profit and loss (single transaction only)

* Application to simple interest (time period in complete years).
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nderstanding |[(i) Lines and Angles:

shapes / * Pairs of angles (linear,supplementary, complementary,adjacent, vertically]
Geometry opposite)(verification and simple proofof vertically opposite angles)
* Properties of parallel lines withtransversal (alternate,corresponding,|
4. Lines and interior, exteriorangles)
Angles (ii) Triangles:
5. Triangle and e Definition of triangle.
Its Properties e Types of triangles acc. To sides and angles
8.Congurencey e Properties of triangles
of Triangles e Sum of the sides, difference of two sides.
9.Construction ¢ Angle sum property (with notion of proof and verification through paper
of Triangles folding, proofs , using property of parallel lines , difference between
12.Quadrilateralf proof and verification
15. Symmetry ¢ Exterior angle property of triangle
14.Understand- |[ (iii) Congruence:
ing 3D and e congruence through superposition ex. Blades, stamps etc..
2D Shapes ¢ Extend congruence to simple geometrical shapes ex. Triange , circles,

e criteria of congruence (by verification only)

e property of congruencies of triangles SAS, SSS, ASA, RHS
Properties with figurese

(iv) Construction of triangles (all models)

¢ Constructing a triangles when the lengths ofits 3 sides are known
(SSS criterion)

¢ Constructing a triangle when the lengths of 2 sides and the measure of
the angle between them are known (SAS criterion)

¢ Constructing a triangle when the measures of 2 of its angles and length
of the side included between them is given (ASA criterion)

e Constructing a right angled triangle when the length of one leg and its
hypotenuse are given (RHS criterion)

(v) QuadrilateralsQuadrilateral-definition.

¢ Quadrilateral, sides, angles, diagonals.

e Interior, exterior of quadrilateral

¢ Convex, concave quadrilateral differences with diagrams

e Sum angles property (By verification) , problems

e Types of quadrilaterals

e Properties of parallelogram, trapezium, rhombus, rectangle, square
and kite.

(vi) Symmetry

* Recalling reflection symmetry

» Idea of rotational symmetry,observations of rotationalsymmetry of 2-D
objects. (900,1200, 1800)

* Operation of rotation through900 and 1800 of simple figures.

* Examples of figures with bothrotation and reflection symmetry(both operations

+ Examples of figures that havereflection and rotation symmetryand viceversa
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(vii) Understanding 3-D and 2-D Shapes:
* Drawing 3-D figures in 2-Dshowing hidden faces.
* Identification and counting ofvertices, edges, faces, nets (forcubes
cuboids, and cylinders,cones).
* Matching pictures with objects(Identifying names)

Mensuration Area and Perimeter

(15 hrs) * Revision of perimeter and Area of Rectangle, Square.
13. Area and * Idea of Circumference of Circle.
Perimeter * Areaof atriangle, parallelogram, rhombus and rectangular paths.
7. Data Data Handling
Handling * Collection and organisation ofdata
(15 hrs) * Mean, median and mode ofungrouped data —understandingwhat they

represent.Reading bar-graphs
* Constructing double bar graphs
* Simple pie charts with reasonable data numbers
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Academic Standards

CONTENT ACADEMIC STANDARDS
Number Problem e Solves the problems mvolving tour tundamental operations
system Solving: of integers
1. Integers e Solves the word problems involving the integers.
e Used brackets for solving problems to simplify numerical
statements.
Reasoning e Explains why the division by zero is meaning less
Proof: o Differentiates and compares the set of Natural numbers

with integers.
Gives examples and counter examples to the number
properties such as closure, Commutative, Associative etc.

Communication:e

Expressing the number properties of integers in genera
form.
Uses the negative symbol in different contexts.

Connections: e Finds the usage of 1ntegers from their daily
life situations
e Understands the relation among N, W and Z.
Representation:e Kepresents the integers on number line.
o Performs the operations of integers on the number line.
2. Fractions, | | Problem e Solves the problems in all operation of fractions
Decimals | |Solving: e Solves the word problems of all operations of rational
and Rational] numbers.
numbers o Solves the problems of all operations of decimal fractions
o Converts the small units into large units and vice versa.
Reasoning: e Differentiates rational numbers with fractions.
and Proof o Justifies density property in rational numbers
Communication:e Expresses the need of set of rational numbers
o Expresses the properties of rational numbers in general
form
Connections: e Finds the usage of / inter relation among fractions
rational numbers, and decimal numbers.
Representation:e Represents rational numbers on the number line.
e Represents the rational numbers in decimal form.
Algebra: Problem e Writes the large numbers in exponential form by using
11. Exponents | Solving: prime factorization
and powers | [Reasoning : e (Generalizes the exponential laws through the
and Proof observation of patterns
Communication:e Understands the meaning of x in a* where a € z.
e Uses of exponential form when using large numbers
238 Free distribution of Govt. of Telangana 2022-23
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Connections:

Uses prime factorization in expression of large numbers

in exponential form

Representation:

Expresses the large numbers in standard form

Algebra:

10. Algebraic
Expression|

3. Simple
Equations

Problem
Solving

Finds the degree of algebraic expressions

Doing addition, subtraction of algebraic expressions
(Co-efficient should be integers)

Solves the word problems involving two operations (Which
can be expressed as simple equation and single variable)

Reasoning
and Proof

Generates algebraic expressions involving one or twq
variables by using the patters

Communication:

Writes the standard form of first, second, third ordet
expressions in one or two variables

Converts the daily life problems into simple equations
(Contains one variable only)

Connections:

Uses closure, commutative etc. properties in addition
and subtraction of algebraic expressions.

Uses solving simple equations in daily life situations.

Representation:

Represents algebraic expressions in standard forms

6. Ratio -
Applications

Problem
Solving

Finds the compound, inverse ratio of 2 ratios
Solves word problems involving unitary methods
Solves word problems involving percentage concept

Solves word problems to find simple interest (Timg
period in complete years)

Reasoning
and Proof

Compares the decimals, converting into percentages and
vice versa.

Formulates the general principles of ratios and
proportions

Communication:

Expresses the fractions into percentages and decimal
forms and their usage.

Connections:

Uses profit and loss concepts in daily life situations
(Single transactions only)

Understands and uses the solutions for percentagg
problems in daily life.

Representation:

Converts fractions and decimals into percentage form
and vice versa.
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9. Construc- || Problem ¢ Construct triangles using given measurements.
tion of

. Solving
Triangles

Reasoning .

and proof

Communication: e

Connections: °

Representation:e

12.Quardila-|| Problem

teral 1/ Solving
Reasoning e Differentiates the convex, concave quadrilaterals.
and proof o Verifies and justifies the sum angle property of quadrilaterals.
Communication: ¢ Explains the inter relationship between triangle and
quadrilateral.
e Explains the different types quadrilaterals based on their
properties.
Connections: e Tries to define the quadrilateral.
o Classifies the given quadrilaterals using their properties and
their inter relationship.
Representation:e
15.Symmetry|| Problem ¢ Rotate the figure and find its angular symmetry.
Solving
Reasoning e Can differentiate linear and reflection symmetry using
and proof objectives or figures.

Communication: e Gives examples that have reflection symmetry.

Connections: )

Representation:e
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14.Unders- ||Problem e Identifying and counting of faces, Edges, Vertices, nets
tanding Solving for 3D Fig (Cube, Cuboid, Cone, Cylender).
3-D and
2-D Reasoning e Matches picture with 3-D objects and visualize fells the Faces,
shapes and proof Edges, Vertices etc.
Communication: e
Connections: e
Representation:e Can draw simple 3-D shapes in to 2-D figures.
Mensuration | Problem e Solves the problem of Area and perimeter for square,
13. Area and| |Solving rectangle, parallelogram, triangle and Rhombus shapes of
Perimeter things.
Reasoning e Understands the relationship between square, Rectangle,
and Proof Parallelogram with triangle shapes for finding the area of
triangle.
e Understands the Area of Rhombus by using area of triangles,
Communication:e Explains the concept of Measurement using a basic unit.
Connections: e Applies the concept of Area perimeter to find the daily life
situation problems (Square, Rectangle, Parallelogram,)
Triangle, Rhombus and Circle)
e Applies the concept of area of Rectangle, Circle.
¢ Finds the area of the rectangular paths, Circular paths.
Representation:e Represent word problems as figures.
7. Data Problem e Organization of raw data into classified data.
Handling| |Solving e Solves the problems for finding the Mean, Medium, Mode
of ungrouped data
Reasoning e Understands the Mean, Mode and Medium of ungrouped
data and what they represent.
Communication:e Explains the Mean, Mode and Medium for ungrouped data.
Connections: e Understands the usage of Mean, Mode and Medium in daily
life situation problems.

e Understands the usage of double graphs and pie graphs in
daily life situation (Year wise population, Budget, Production
of crops etc.)

Representation:e Representation of Mean, Medium and Mode for ungrouped
data.

e Representation of the data in to double bar graphs and pie]
graphs.
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LEARNING OUTCOMES
MATHEMATICS CLASS 7

The learner....

® Solves problems involving four fundamental operations on integers.
® Solves problems related to daily life situations involving fractions,
rational numbers and decimals.
® Uses exponential form of the numbers to simplify problems
involving multiplication and division of large numbers.
® Solves problems in daily life related to proﬁt’m , interest by
using percentage and ratio.
® Solves problems in daily life involving lmear‘muatwns in one variable.
® Demonstrates the types of angles formed by intersections
of any two lines.

g
® Explains the properties of glwsfow‘d in and outside of a
ng N

triangle. /
® Explains congru}ncy f tri on the b
information glvelt about them(like SSS ~
® Using ruler and 2 p pair % compasses cor structs triangle:
~with given measgm | §\
(= b Finds the areas of arallg'l gram, | ﬁ ngle, and rho b\
S:"stlmates the value of pi ' ~
\ﬁi:fjalculates mean, med
tifies 3D shapes |

e |

faam s qaas
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