Understanding
Elementary

Shapes

Chapter 5

Introduction

All the shapes we see around us are formed using curves or lines. We can see
corners, edges, planes, open curves and closed curves in our surroundings.
We organise them into line segments, angles, triangles, polygons and circles.
Wefind that they have different sizes and measures. L et usnow try to develop
tools to compare their sizes.

5.2 Measuring Line Segments

We have drawn and seen so many line segments. A triangle is made of three,
aquadrilateral of four line segments.

A linesegment isafixed portion of aline. Thismakesit possibleto measure
aline segment. This measure of each line segment is a unique number called
its “length”. We use this idea to compare line segments.

To compare any two line segments, wefind arelation between their lengths.
This can be done in several ways.

() Comparison by observation:
By just looking at them can you

: : B C
tell which oneislonger?
You can see that AB is \
longer. A D

But you cannot always be
sureabout your usual judgment.

For example, look at the
adjoining segments :
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Thedifferenceinlengths between these two may not be obvious. Thismakes
other ways of comparing necessary.

1P
Inthisadjacent figure, AB and PQ havethe same
lengths. Thisis not quite obvious.
So, we need better methods of comparing line A « B
segments.
(i)  Comparison by Tracing lo

A B C——D

To compare AB and CD, we use atracing paper, trace CD and place the
traced segment on AB.

Can you decide now which one among AB and CD islonger?

The method depends upon the accuracy in tracing the line segment.
Moreover, if you want to compare with another length, you have to trace
another line segment. This is difficult and you cannot trace the lengths
everytime you want to compare them.

(iii) Comparison using Ruler and a Divider

Have you seen or can you recognise all the instruments in your
instrument box?Among other things, you havearuler and adivider.

1 21 31 4 51 6l 71 8l ol 100 I 121 13 ™1 15
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Ruler Divider
Note how theruler ismarked along one of itsedges.

It is divided into 15 parts. Each of these 15 partsisof |1 mmis0.1cm

lenath 1cm 2mmis0.2cmandsoon.
d - R 2.3 cm will mean 2 cm

Each centimetre is divided into 10subparts. | 3143 mm.

Each subpart of the division of acm is Imm.

How many millimetres make

I - One centimetre? Since 1cm =

S 10 mm, how will wewrite2 cm?

T AT T AT A . 3mm? What do we mean
by 7.7cm?

Placethezero mark of theruler at A. Read themark against B. Thisgivesthe
length of AB. Supposethelengthis5.8 cm, wemay write,
Length AB = 5.8 cm or more simply as AB = 5.8 cm.

Thereisroom for errors even in this procedure. The thickness of the ruler

may cause difficultiesin reading off the marks on it.
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Think, discussand write

1. What other errorsand difficulties might we face?
2. What kind of errors can occur if viewing the mark on the ruler is not

proper? How can one avoid it?

Correct eye Positioning error

15 position

S ®  Womee To get correct measure, the eye should be
= correctly positioned, just vertically above
the mark. Otherwise errors can happen due

to angular viewing.

Wrong eye

Object to be measured

Can we avoid this problem? I s there a better way?
Let us use the divider to measure length.

12 131 14

I
11
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Openthedivider. Placethe end point of one Try These Y
of itsarmsat A and the end point of the second
arm at B. Taking carethat opening of thedivider
isnot disturbed, lift the divider and placeit on

1. Takeany post card. Use
the above technique to
measure its two

theruler. Ensurethat oneend point isat thezero adjacent sides.
mark of the ruler. Now read the mark against 2. Select any three objects
the other end point. having a flat top.
Measureal sidesof the
e aruler.

1. What is the disadvantage in comparing line
segments by mere observation?

2. Why isit better to useadivider than aruler, while measuring the length of aline
segment?

3. Draw any line segment, say AB. Take any point C lying in between A and B.
Measure the lengths of AB, BC andAC. IsAB =AC + CB?

[Note: If A,B,C areany three pointson aline suchthat AC + CB = AB, thenwe
88 can be surethat C lies between A and B.]

T T T T T T T T T T T T T
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4. If A,B,C are three points on a line such that AB =5 cm, BC = 3 cm and
AC =8 cm, which one of them lies between the other two?

5. Verify, whether D isthe mid point of AG. n B (f bEFG
6. 1f Bisthemid point of AC and Cisthemid

point of BD, whereA,B,C,D lieon astraight line, say why AB = CD?

7. Draw five triangles and measure their sides. Check in each case, if the sum of
the lengths of any two sidesis always less than the third side.

T T

—t+— —
01 2 3 4 5 6 7

5.3Angles—‘Right’ and ‘ Straight’

You have heard of directions in Geography. We know that China is to the
north of India, Sri Lankais to the south. We also know that Sun rises in the
east and setsin the west. There are four main directions. They are North (N),
South (S), East (E) and West (W).

Do you know which direction is opposite to north?

Which direction is opposite to west?

Just recollect what you know already. We now use thisknowledgeto learn
afew properties about angles.

Stand facing north.

Do This ~&
Turn clockwise to east.
We say, you have turned through aright angle.
Follow this by a‘right-angle-turn’, clockwise. N
You now face south.
If you turn by aright angle in the anti-clockwise
direction, which direction will you face? It is east M) .
again! (Why?) =
Study the following positions :
E\\I N N
N g E
J >
S
You stand facing By a‘right-angle-turn’ By another
north clockwise, you now ‘right-angle-turn’ you _
face east finally face south.
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From facing north to facing south, you haveturned by N
two right angles. I's not this the same as a single turn by
two right angles?

The turn from north to east is by aright angle.

Theturnfrom north to south is by two right angles; it
iscaled astraight angle. (NSisastraight line!)

Stand facing south.

Turn by a straight angle.

Which direction do you face now?

You face north!

To turn from north to south, you took a straight angle
turn, again to turn from south to north, you took another
straight angleturnin the samedirection. Thus, turning by
two straight angles you reach your original position.

7

&V

>Z wn<

1N

Think, discuss and write >

By how many right angles should you turn in the same direction to reach your
original position?

Turning by two straight angles (or four right angles) in the same direction
makes afull turn. This one complete turn is called one revolution. The angle
for one revolution is acomplete angle.

We can see such revolutions on clock-faces. When the
hand of aclock movesfrom one position to another, it turns
through an angle.

Suppose the hand of aclock starts at 12 and goes round
until it reachesat 12 again. Hasit not made one revolution?
So, how many right angles has it moved? Consider these
examples:

From12to6 From6to 9 From 1to 10

1 1 3
5 of arevolution. Z of arevolution Z of arevolution

or 2 right angles. or 1right angle. or 3right angles.
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Try These &
1. Whatistheanglenamefor haf arevolution?

2. What isthe angle name for one-fourth revolution?
3. Draw fiveother situations of one-fourth, half and three-fourth revolution on

aclock.

Note that there is no special name for three-fourth of arevolution.

_1"-__'.

2\ EXERCISE 5.2

e

1. What fraction of aclockwiserevolution doesthe hour hand of aclock turn through,
when it goes from

(@ 3to9 (b) 4to7 (¢ 7to10
(d) 12to9 (e 1tol0 (f) 6103
2. Where will the hand of aclock stop if it

1
(8 startsat 12 and makes 5 of arevolution, clockwise?

1
(b) starts at 2 and makes 5 of arevolution, clockwise?

1
(c) startsat 5 and makes 1 of arevolution, clockwise?

3
(d) startsat 5 and makes - of arevolution, clockwise?

4
3. Which direction will you face if you start facing
1
(@) east and make — of arevolution clockwise? ﬁ?
2 a o
1 . . ) GO
(b) east and make 1 of arevolution clockwise? 4§i ‘4l H%L -
3 ,: - II'.J' =Wl MET,
(c) west and make 1 of arevolution anti-clockwise? Ih“‘*-m"gfll

(d) south and make one full revolution? )

(Should we specify clockwise or anti-clockwisefor thislast question? Why not?)
4. What part of arevolution have you turned through if you stand facing

(@ east and turn clockwise to face north?

(b) south and turn clockwise to face east?

(c) west and turn clockwise to face east?

5. Find the number of right anglesturned through by the hour hand of aclock when
it goes from

@ 3t06 (b)2t08 (c) 5toll

(d) 10tol (e) 12to9 (f) 12to6
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6. How many right angles do you make if you start facing
(@ south and turn clockwise to west?
(b) north and turn anti-clockwise to east?
(c) west and turn to west?
(d) south and turn to north?
7. Where will the hour hand of aclock stop if it starts
(& from 6 and turns through 1 right angle?
(b) from 8 and turns through 2 right angles?
(c) from 10 and turns through 3 right angles?
(d) from 7 and turns through 2 straight angles?

5.4 Angles — ‘Acute’, ‘Obtuse’ and
‘Reflex’

We saw what we mean by aright angle and
astraight angle. However, not all theangles
we come across are one of thesetwo kinds.
The angle made by a ladder with the wall
(or with the floor) is neither aright angle
nor a straight angle.

Think, discuss and write

Are there angles smaller than aright angle?
Are there angles greater than aright angle?
Have you seen a carpenter’s square? It looks like the | etter
“L” of English alphabet. He uses it to check right angles.
Let us also make asimilar ‘tester’ for aright angle. WLWILLWL

T T T T T T T T T T T T T

Do This ~+
. T
| d
L
I
Sep l Step 2 Step 3
Take a piece of Fold it somewhere Fold again the straight
paper inthe middle edge. Your tester is

ready

Observeyour improvised ‘right-angle-tester’. [Shall we call it RA tester?]
Does one edge end up straight on the other?
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Suppose any shapewith cornersisgiven. You can useyour RA tester to test
the angle at the corners.

Do the edges match with the angles of a paper? If yes, it indicates a
right angle.

Try TheseQy
1. The hour hand of aclock movesfrom 12 to 5.
Isthe revolution of the hour hand more than
1right angle?

2. What does the angle made by the hour hand of the clock
look like when it moves from 5 to 7. Is the angle moved
more than 1 right angle?

3. Draw thefollowing and check theanglewith your RA tester.
(@ goingfrom12to2 (b) from6to7
(¢ from4to8 (d) from2to5

4. Take five different shapes with corners. Name the corners. Examine
them with your tester and tabulate your results for each case :

Corner Smaller than Larger than

Other names

e An angle smaller than aright angle is called an acute angle. These are
acute angles.

Roof top Sea-saw Opening book _
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Do you see that each one of them is |less than one-fourth of arevolution?
Examine them with your RA tester.

e If anangleislarger than aright angle, but less than a straight angle, it is
called an obtuse angle. These are obtuse angles.

o

S SO

5,

Ao
N

House Book reading desk

Do you see that each one of them is greater than
one-fourth of arevolution but less than half arevolution?
Your RA tester may help to examine.

Identify the obtuse angles in the previous examples too.
e A reflex angleislarger than a straight angle.

It looks like this. (See the angle mark)

Were there any reflex anglesin the shapes you made earlier?

How would you check for them?

Try TheseQy
1. Look around you and identify edges meeting at corners to produce angles.
List ten such situations.
List ten situations where the angles made are acute.
List ten situations where the angles made are right angles.
Find five situations where obtuse angles are made.
List five other situations where reflex angles may be seen.

abrwn

F -

T T T T T T T T T T T T T

~ < .\ EXERCISES3
1. Matchthefollowing:
(i) Straight angle (8 Lessthan one-fourth of arevolution
(i) Right angle (b) Morethan half arevolution
(iif) Acuteangle (c) Half of arevolution
(iv) Obtuse angle (d) One-fourth of arevolution
1 1
(v) Reflex angle (e) Between 1 and 5 of arevolution

(f) Onecompleterevolution
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2. Classfy eachoneof thefollowing anglesasright, Sraight, acute, obtuseor reflex:

(a) (b) (©)
(d (e)

5.5 Measuring Angles

()

Theimprovised ‘ Right-angletester’ we madeis hel pful to compare angleswith
aright angle. We were able to classify the angles as acute, obtuse or reflex.

But this does not give a precise comparison. It cannot find which one among
the two obtuse anglesis greater. So in order to be more precise in comparison,
we need to ‘measure’ the angles. We can do it with a“ protractor’.

The measure of angle

We call our measure, ‘ degree measure’ . One complete revolution is divided
into 360 equal parts. Each partisadegr ee. Wewrite 360° to say ‘ three hundred
Sixty degrees'.

Think, discuss and write

How many degrees are there in half arevolution? In one right angle? In one
straight angle?
How many right angles make 180°? 360°?

Do This Salar shape using a bangle or

takeacircular sheet of about the samesize.

2. Foldit twiceto get ashape asshown. Thisis
cdledaquadrant.

3. Open it out. You will find a

semi-circlewith afold inthe

middle. Mark 9C° on thefold.
4. Fold the semicircle to
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reach the quadrant. Now fold the quadrant
once more as shown. Theangleishalf of A
90°i.e. 45°.

base line

5. Openitout now. Two folds appear on each side. What
is the angle upto the first new line? Write 45 on the
first fold to the left of the base line.

6. Thefold on the other side would be 90° + 45° = 135°

7. Fold the paper again upto 45° (half of the
quadrant). Now make half of this. The first 135°

fold to the |eft of the base line now is half of 157%0

N

45° i.e. 22% . The angle on the left of 135°

would be 157l .

You have got a ready device to measure angles. This is an approximate
protractor.

The Protractor

You can find a readymade protractor
in your ‘instrument box’. The curved
edge is divided into 180 equal parts.
Each part is equal to a ‘degree’. The
markingsstart from 0° ontheright side
and endswith 180° ontheleft side, and E
vice-versa.

Suppose you want to measure an angle ABC.

Given ~/ABC Measuring ~ABC



N
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Place the protractor so that the mid point (M in the figure) of its
straight edge lies on the vertex B of the angle.

Adjust the protractor sothat BC isalong the straight-edge of the protractor.
There are two ‘scales’ on the protractor : read that scale which has the
0° mark coinciding with the straight-edge (i.e. with ray BC).

The mark shown by BA on the curved edge gives the degree measure of
the angle.

We writem ZABC = 40°, or simply £ZABC=40°.

= . EXERCISE 5.4

What is the measure of (i) aright angle? (ii) a straight angle?
Say Trueor False:

(8 The measure of an acute angle < 90°.

(b) The measure of an obtuse angle < 90°.

(c) The measure of areflex angle > 180°.

(d) The measure of one complete revolution = 360°.

(e) If mLA =53° and mzB = 35°, then mZA > m/B.
Write down the measures of

(8 some acute angles. (b) some obtuse angles.

(give @t least two examples of each).

M easure the angles given bel ow using the Protractor and write down the measure.

(a) (b)

() (d)
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5. Whichanglehasalarge measure?

First estimate and then measure.
Measure of Angle A =
Measure of Angle B =

6. From these two angles which has

larger measure? Estimate and then

confirm by measuring them. T\
7. Fill in the blanks with acute, obtuse,

right or straight :

(& An angle whose measure is less
than that of aright angleis .
(b) An angle whose measure is greater than that of aright angleis

(¢) An angle whose measure is the sum of the measures of two right angles
is

(d) When the sum of the measures of two angles is that of a right angle, then
each one of them is

() When the sum of the measures of two anglesisthat of astraight angleand if
one of them is acute then the other should be

8. Find the measure of the angle shown in each figure. (First estimate with your
eyes and then find the actual measure with a protractor).

=
ey

9. Find the angle measure between the hands of the clock in each figure :

T T T T T T T T T T T T T
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10. Investigate
Inthegivenfigure, theangle measures 30°. Look

at the same figure through a magnifying glass. 30°
Does the angle becomes larger? Does the size
of the angle change?
11. Measure and classify each angle :
Angle Measure Type
C Z/AOB
B ZAOC
«ZBOC
° s | «DOC
© A ZDOA
D «DOB

5.6 Perpendicular Lines

When two linesintersect and the angle between them isaright angle, then the
lines are said to be perpendicular. If aline AB is perpendicular to CD, we

write ABLCD.
Think, discuss and write
If AB_LCD, then should we say that CD L AB also?

Perpendiculars around us!

You can give plenty of examples from things around you for perpendicular
lines (or line segments). The English alphabet T is one. Is there any other
alphabet which illustrates perpendicul arity?

Consider the edges of apost card. Arethe edges A
perpendicular? N

Let AB be aline segment. Mark its mid point
as M. Let MN be a line perpendicular to AB *° ™ *B
through M.,

Does MN divide AB into two equal parts? ol

MN bisects AB (that is, divides AB into two
equal parts) and is also perpendicular to AB.
So we say MN isthe perpendicular bisector of AB.

You will learn to construct it later. _
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o

= < . EXERCISES5S5
—
1. Which of the following are models for perpendicular lines:
(@ The adjacent edges of atable top.
(b) Thelinesof arailway track.
() Theline segments forming the letter ‘L.
(d) Theletter V.

2. Let PQ betheperpendicular tothelinesegment XY . Let PQ and XY intersect

in the point A. What is the measure of ZPAY ?
3. Therearetwo set-squaresin your box. What are the measures of the angles that
are formed at their corners? Do they have any angle measure that is common?
4. Sudy the diagram. Thelinel is perpendicular to line m
(@ IsCE=EG?

ABCDTEFGH /
12 4

0 3 56 7 8
P
m

(b) DoesPE bisect CG?
(¢) Identify any two line segments for which PE is the perpendicular bisector.
(d) Arethesetrue?

() AC>FG
(i) CD=GH
(i) BC<EH.

5.7 Classification of Triangles

Do you remember apolygon with theleast number of sides? That isatriangle.
L et us see the different types of triangle we can get.

Do This ~+

Using a protractor and aruler find the measures of the sides and angles of the
given triangles. Fill the measures in the given table.
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(d)

®

(2 (h)
The measure of the angles What can you say M easures of
of thetriangle about the angles? the sides
@ ..60°.., ... 60°.., .... 60°....., All angles are equal
(o) IS IO angles.......,
(o U [ angles.......,
(o ) RS I angles.......,
() U [ angles.......,
L) IO corrp- I | A angles.......,
(9)) cosommacscomson coomony ooy ||| ooscon angles.......,
() P I angles.......,

Observe the angles and the triangles as well as the measures of the sides
carefully. Is there anything special about them?

What do you find?

e Trianglesinwhich al the angles are equal.
If al theanglesin atriangle are equal, then itssidesare als0 ..............

e Trianglesinwhich all the three sides are equal.
If al thesidesin atriangle are equal, then itsangles are............. .

e Triangle which have two equal angles and two equal sides.
If two sides of atriangleareequdl, it has............... equal angles.
and if two angles of atriangle are equal, it has................. equal sides.

e Trianglesin which no two sides are equal.
If none of the angles of atriangle are equd then none of the sides are equdl.

If the three sides of a triangle are unequal then, the three angles are
aso............. . 101
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Take some more

trianglesand verify these.
For this we will again
have to measure al the

sides and angles of the
triangles.

The triangles have
been divided into
categories and given
special names. Let us see
what they are. H

(d
Naming triangles based on sides

Atriangle having al three unequal sidesis called a Scalene Triangle[(c), (€)].
A triangle having two equal sidesis called an IsoscelesTriangle [(b), (f)].
A triangle having three equal sidesiscalled an Equilateral Triangle[(a), (d)].

Classify all the triangles whose sides you measured earlier, using these
definitions.

Naming triangles based on angles
If each angleislessthan 90°, then thetriangleiscalled anacuteangled triangle.

If any one angleisaright angle then the triangleis called a right angled
triangle.

If any one angle is greater than 90°, then the triangle is called an obtuse
angled triangle.

A D
//A\\ / G
B C E [F H K

Acute Angled Right Angled Obtuse Angled
Triangle Triangle Triangle

Namethe triangles whose angleswere measured earlier according to these
three categories. How many were right angled triangles?

Do This

Try to draw rough sketches of

(8 ascalene acute angled triangle.
(b) an obtuse angled isosceles triangle.
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(c) aright angledisoscelestriangle.

(d) ascaleneright angledtriangle.

Do you think it is possible to sketch

(& anobtuseangled equilateral triangle?
(b) aright angled equilateral triangle ?
(c) atrianglewithtwo right angles?
Think, discussand writeyour conclusions.

o

.\ EXERCISE 56

———

1. Namethetypesof followingtriangles:

(@ Trianglewithlengthsof sdes7cm,8cmand 9cm.

(b) AABCwith AB=8.7cm,AC=7cmand BC =6 cm.

(©) APQRsuchthat PQ=QR=PR=5cm.

(d) ADEF with m«D = 90°

() AXYZ with m£Y =90° and XY =YZ.

(f) ALMN with mZL = 30°, m£M = 70° and m£N = 80°.
2. Matchthefollowing :

Measures of Triangle Typeof Triangle

(i) 3sidesof equal length (8 Scaene

(ii) 2 sidesof equal length (b) Isoscelesright angled
(iii) All sidesare of different length () Obtuse angled

(iv) 3acuteangles (d) Right angled

(v) 1lrightangle (¢ Equilateral

(vi) 1obtuseangle (f) Acuteangled

(vii) 1 right angle with two sides of equal length  (g) Isosceles

3. Name each of thefollowing trianglesin two different ways: (you may judge the
nature of the angle by observation)

&
& o QF >
S o o \%
2 3 s
5cm 7 cm
(a) (©)
5 /
N
= % &
o
103
10 cm 52 cm 10 cm

(d) (e) ®
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4. Try to construct triangles using
match sticks. Some are shown here.
Can you make a triangle with ; / \ /
(& 3 matchsticks?
(b) 4 matchsticks? / /
(¢) 5 matchsticks? ,
(d) 6 matchsticks?

(Remember you have to use all the

available matchsticks in each case) / \ /
Namethetypeof trianglein each case.

If you cannot make atriangle, think of reasonsfor it.

5.8 Quadrilaterals

A quadrilateral, if you remember, is a polygon which has four sides.

Do This

1. Placeapair of unequal sticks such that they have their end 7
points joined at one end. Now place another such pair */ /
meeting the free ends of the first pair. 4
What is the figure enclosed?

It isaquadrilateral, like the one you see here.

Thesidesof thequadrilateral are AB, BC, _ , .
There are 4 angles for this quadrilateral.

They aregivenby /BAD, ZADC, «DCB and . C
BD isone diagonal. What is the other?

Measure the length of the sides and the diagonals.
Measure all the angles also.

A B

2. Using four unequal sticks, as you did in the above
activity, see if you can form a quadrilateral such that

T T T T T T T T T T T T T

(@) all the four angles are acute.

(b) one of the anglesis obtuse.

(c) one of the anglesisright angled.

(d) two of the angles are obtuse.

(e) two of the angles are right angled.

(f) the diagonals are perpendicular to one another.
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Do This ~

You have two set-squares in your instrument box. One is 30° — 60° — 90°
set-square, the other is 45°— 45°— 90° set square.
You and your friend can jointly do this.
(@ Both of youwill haveapair of 30°—60°—90° set-squares. Placethem as
shown in the figure.

Can you name the quadrilateral described?
What is the measure of each of its angles?
This quadrilateral isarectangle.

One more obvious property of the rectangle you
can seeisthat opposite sides are of equal length.
What other properties can you find?

(b) If youuseapair of 45°—45°-90° set-squares, you
get another quadrilateral thistime.

Itisasquare

Areyou ableto see that all the sides are of equal
length? What can you say about the angles and the
diagonals? Try to find a few more properties of the
square.

=

(¢) If you placethepair of 30° — 60° — 90° set-squares
inadifferent position, you get aparallelogram.
Do you noticethat the opposite sidesare parallel ?

Arethe opposite sides equal ?
Are the diagonals equal ?

I T ¢ v ¢ 9 L 8 6

(d) If you use four 30° — 60° — 90° set-squares you
get arhombus.

9 8 7 6 5 4 3 2 1

105
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(e) If you useseveral set-squaresyou [T
can build a shape like the one |-
given here.

Here is a quadrilateral in which [-[ “SNC -
two sides are paralldl.

Itisatrapezium.
Here is an outline-summary of your possible findings. Complete it.

Quadrilateral | Opposite sides | All sides|Opposite Angles Diagonals
Parallel |[Equal | Equal Equal Equal Perpen-
dicular
Paralelogram Yes Yes No Yes No No
Rectangle No
Square Yes
Rhombus Yes
Trapezium No
%= % . EXERCISE 57

1. SayTrueorFase:

(8 Eachangleof arectangleisaright angle.

(b) The opposite sides of arectangle are equal in length.

(c) Thediagonals of a square are perpendicular to one another.
(d) All the sides of arhombus are of equal length.

(e) All the sides of a parallelogram are of equal length.

(f) The opposite sides of atrapezium are parallel.

2. Givereasonsfor thefollowing :

(@ A sguare can bethought of as a special rectangle.

(b) A rectangle can be thought of as a special parallelogram.
(c) A square can be thought of as a special rhombus.

(d) Squares, rectangles, parallelograms are all quadrilaterals.
() Squareisaso aparallelogram.

3. Afigureissaidto beregular if itssides are equal in length and angles are equal
in measure. Can you identify the regular quadrilateral?

T T T T T T T T T T T T T

5.9 Polygons

So far you studied polygons of 3 or 4 sides (known as triangles and
quardrilaterals respectively). We now try to extend the idea of polygon to
figures with more number of sides. We may classify polygons according to
the number of their sides.




UNDERSTANDING ELEMENTARY SHAPES

Number of sides Name [lustration
3 Triangle A
4 Quadrilateral <>
5 Pentagon @
6 Hexagon D
8 Octagon Q

You can find many of these shapesin everyday life. Windows, doors, walls,
amirahs, blackboards, notebooks are all usually rectanglular in shape. Floor
tiles are rectangles. The sturdy nature of a triangle makes it the most useful
shape in engineering constructions.

5%

The triangle finds application A bee knows the usefulness of

in constructions. a hexagonal shape in
building its house .

L ook around and see whereyou can find all these shapes.
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~ EXERCISE 5.8

1. Examinewhether thefollowing arepolygons. If any oneamong themisnot, say

why?

[DiReZera

(a)
Name each polygon.

@wvo

M ake two more exampl &sof each of these.

3. Draw arough sketch of aregular hexagon. Connecting any three of itsvertices, draw
atriangle. Identify thetypeof thetriangleyou have drawn.

4. Draw arough sketch of aregular octagon. (Use squared paper if youwish). Draw a
rectangleby joining exactly four of the verticesof the octagon.

5. A diagond isalinesegment that joinsany two verticesof thepolygonandisnotaside
of the polygon. Draw arough sketch of apentagon and draw itsdiagonals.

5.10 Three Dimensional Shapes
Hereareafew shapesyou seeinyour day-to-day life. Each shapeisasolid. Itis

T T T T T T T T T T T T T

not & flat’ shape.
Theball is Theice-creamisin Thiscanisa
asphere. the form of a cone. cylinder.
[ — e
= SN
Thebox is The playing die Thisisthe shape

acuboid. isacube. of apyramid.




UNDERSTANDING ELEMENTARY SHAPES

Name any fivethingswhich resembleasphere.
Name any fivethingswhich resemble acone.

Faces, edges and vertices

In case of many three dimensional shapeswe can distinctly identify their faces,
edges and vertices. What do we mean by these terms. Face, Edge and Vertex?
(Note‘ Vertices' istheplural form of ‘vertex’).

Consider acube, for example.

Each side of the cubeisaflat surfacecalled aflat face (or ssmply aface). Two
facesmeet at aline segment called an edge. Three edges meet at apoint called
avertex.
face
-

«— edge

<— vertex

Hereisadiagram of aprism.

Have you seen it in the laboratory? One of its
facesis atriangle. So it is called a triangular
prism.

The triangular face is also known as its base.

A prism hastwo identical bases; the other faces
are rectangles.

If the prism has a rectangular base, it is a rectangular prism. Can you recall
another name for a rectangular prism?

A pyramid is a shape with a single base; the other faces are
triangles.

Hereisasquare pyramid. Itsbaseisasguare. Canyouimagine
atriangular pyramid? Attempt a rough sketch of it.

The cylinder, the cone and the sphere have no straight edges. What is the

base of a cone? Isit acircle? The cylinder has two bases. What shapes are
they? Of course, a sphere has no flat faces! Think about it.
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Do This ~

1. A cuboid looks like arectangular box.

It has 6 faces. Each face has 4 edges.

Each face has 4 corners (called vertices).

2. A cubeisacuboid whose edges are all of equal length.

It has faces.
Each face has edges.
Each face has vertices.

3. A triangular pyramid has a triangle as its base. It is aso known as a
tetrahedron.

Faces

Edges

Corners

4. A square pyramid has a square asits base.

Faces

Edges

Corners

T T T T T T T T T T T T T

5. A triangular prism looks like the shape of a Kaleidoscope. It hastriangles
asits bases.

Faces

Edges

Corners




UNDERSTANDING ELEMENTARY SHAPES

.\ EXERCISE 5.9

:\:. e o

1. Matchthefollowing :

(@ Cone 0] V

(b) Sphere (i)

(c) Cylinder (iii) %
(d) Cuboid

(¢) Pyramid

Give two new examples of each shape.

2. What shapeis
(& Your instrument box? (b) A brick?
(c) A match box? (d) A road-roller?

(e) A sweset laddu?

What have we discussed?

1. The distance between the end points of aline segment isits length.

2. A graduated ruler and the divider are useful to compare lengths of line
segments.

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

One full turn of the hand is 1 revolution.

A right angleis¥arevolution and astraight angleis %2 arevolution .

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

The measure of aright angle is 90° and hence that of a straight angle is 180°.
Anangleisacuteif itsmeasureis smaller than that of aright angle and isobtuse

if its measure is greater than that of aright angle and less than a straight angle. 111
A reflex angle islarger than a straight angle.
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MATHEMATICS

4. Twointersectinglinesare perpendicular if the angle betweenthemis90°.
5. The perpendicular bisector of a line segment is a perpendicular to the line

segment that dividesit into two equal parts.

6. Triangles can be classified as follows based on their angles:

Nature of anglesin the triangle Name

Each angleis acute Acute angled triangle
Oneangleisaright angle Right angled triangle
One angle is obtuse Obtuse angled triangle

7. Triangles can be classified as follows based on the lengths of their sides:

Nature of sidesin thetriangle Name

All the three sides are of unequal length Scalenetriangle
Any two of the sides are of equal length Isoscelestriangle
All the three sides are of equal length Equilateral triangle

8. Polygons are named based on their sides.

Number of sides Name of the Polygon

3 Triangle

4 Quadrilateral

5 Pentagon

6 Hexagon

8 Octagon

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

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

10. We see around us many three dimensional shapes. Cubes, cuboids, spheres,
cylinders, cones, prisms and pyramids are some of them.



