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Lines and Angles

(This chapter will help you to learn — b
» Concept of point, line segment, line and ray
» Concept of angle, comparision of angles, different types of angles
g » Uses of protractor )
2.1 POINT

Point is the shape created when a sharp pencil touches a sheet of paper. A
point only indicates a specific location. The length, width etc of the point are
indeterminate. If you consider a sharpened pencil, the point will be more finer. It
will give an accurate concept of the point.

The following diagram gives some of the patterns that create points.

The dot mark made by the compass and the The dots made on an object by
sharp tip of the pencil on your notebook the sharp end of a nail.

If you draw a few dots on your notebook, you have to mark them individually. We
generally use the capital letters of the english alphabet (A, B, C ... etc.)

The three points in the adjacent box are marked
with the letter A, B and C and they are read as
'point A', 'point B' and 'point C'.




2.2 LINE SEGMENT

Draw two specific points 'A and 'B' on
a sheet of your notebook as given in the
adjacent figure and let your friends to con- A°

nect A to B in different ways. § J

Your friends connected from A to B in the
different ways as shown in the adjacent
figure. A

One of your friends draw a path by p .
connecting A and B with the help of a scale.

Now, let us see what is the shortest path from A to B? The path drawn with the help
of scale, 1sn't it? It gives the concept of a line segment.

The shortest path connecting point A and B is the line segment. It is denoted by
ABor BA. A and B are the end points of the line segment. A line segment has
no width and height, like points. A line segment only gives an idea of the distance
between two points. This distance is the length of the line segment.

2.3 LINE

You extend the line segment drawn by your friend from A to B with a scale in
the direction of A and in the direction of B. Thus, you will be able to increase it

endlessly in the both directions. It is a line that extends to infinity. B

The line passing through the points A and A
B is denoted by AB or BA . Sometimes the

lines are indicated by the small letters of
the english alphabet such as /, m,.....




| Think about it '

Can you draw a line completely? If you can't, give the reason.

2.4 RAYS

If you extend the line segment drawn by your friend with a scale to infinity in one
direction alone, you will get a ray. If you continue to extend in the direction of B
alone, you will get the ray AB and if you extend in the direction of A alone, you

will get the ray BA.
8 Y B B

The ray AB is denoted by AB and
the ray BA by BA. Here, A is
the initial point of the ray AB . A A
Similarly. B is the initial point of

the ray BA
Some patterns of rays are given below-

- -
-
—_——
-
—
- -

Rays of the sun Rays of light from a torch

l Work it Out 2.1 '

1. Mark a point on a piece of paper. How many lines can you draw through this
point? Now you take another two distinct points. How many lines can be
drawn through these two points?

2. Identify the line segments given below and name them.

P R S

\/U
Q T

Six points are marked on the above figure. Find out the points that are only on one
line segment and on two line segments.




3. Identify and name the rays given in the figure below.

Is A the initial point of all rays? If not, identify the rays whose initial point is not A.

4. Draw the picture of each of the followings -
(a) PQ and PT meet at the point P.
(b) OA, OB and OC meet at the point 'O’
(c) AB and (D) intersect at the point P
(d) The two points A and B are on PHQ , but C is not.
(e) The two points A and B are on the line /, but the point O is not.
5. Look at the adjacent picture and write the names.
(a) Five points
(b) Four rays

(c) Five line segments.

There is only one line in the adjacent figure. How can you name it differently?
6. In the adjacent figure, OA is a ray. This ray passes through the points P, Q and R.
(a) How can the ray OA can be represented differently?
(b) Can OA be written as AQ ? If not, why?
(c)Do OP, (ﬁ, ORand QA represent the same ray?

2.5 ANGLES

An angle is formed by two rays, which has a common initial point. This
common point is known as the vertex and the two rays
as arms.

In the adjacent figure, an angle is formed by the rays QA
and OB and O is its vertex. The angle is usually denoted

O

by the vertex of the angle, that is, this angle is called an
angle 'O'". To be more precise, it is called the angle AOB or

the angle BOA. Symbol ‘£’ is used to indicate an angle.

Instead of writing angle 'O’ it is written as £ O. Similarly, angle AOB or angle
BOA are written as £ AOB or £ BOA respectively.




When writing the name of an angle, the vertex is always C
written in the middle. Note that when a vertex has more than B
one angle, the angle cannot be accurately marked by the
vertex alone. Observe the adjacent figure. Here, more than
one angle is formed at the vertex. So, in this case we take one
point from each ray that formed the angle and write the vertex
in the middle to mark the angle. To represent the angles, we
draw a small curve at the vertices. The angles in the adjacent

ﬁgure are ZAOB, £BOC and £AOC.

The measure of an angle depends on the amount of rotation of the ray. For thls
let us draw a small curve showing the rotation of the ray at the centre of the angle.

»

°
O A

Initial point

The measure of an angle is the amount of rotation of the ray.

l Work it Out 2.2 '

1.Look around your surroundings. You will see the pattern of angles formed by

different shapes. Some of them are given below.

& A

Cardboard box Chair Gate
Find the angles here and mark the vertices and the sides of the angles.

and vertices that form the angles. l I l %

3. Draw an angle formed by the sides PQ and PR. Mark the sides and vertices of

2. Do you see the shape of angles formed

in the adjacent figure? Find atleast two

angles in each figure and mark the sides

the angle.



4. How many angles are there in the

adjacent figure?

0 A
5. Name the angles marked in the figure below.

C B
O A
6. Take three points A, B and C in your copy so that the three points are not on
a straight line. Answer the following questions . C

from the figure.

(a) How many lines can you draw through any
Ae B

pair of points from A, B and C?

(b) Name the lines produced.

(c) How many angles do the lines produce? Name the angles.

(d) Take another point 'D' in your notebook such that the point D is not on
any line. Now, how many more lines can you draw through any pair of
points?

(¢) How many lines do you find passing through any pair of points, where
the four points A,B, C and D are not on the same line?

(f) Whatis the total number of angles at the four vertices formed by all possible

lines joining the points A, B, C, and D.

2.6 COMPARISION OF ANGLES
Draw two angles £AOB and £POQ on a piece of paper given below in Figure

2.6. Now, we have to find the larger angle from the two angles. Can we determine

the size of the two angles?




Comparison of angles by superposition or overlapping process :

You cut the £ POQ and place on ZAOB. Match the

vertices of both angles O such that the two rays QA

and OP are in the same position (Figure 2.7). If the AP

base angle is not clear, apply a little oil to the paper on
which the angle to be drawn and make it transparent.

Now observe the point Q. The point Q is above the point B, therefore the ZPOQ

measures more. If the point Q is below the point B, then the measure of Z POQ will
be less than Z AOB. If the two points coincide, the angles are equal in measure.

Thus, the method of comparing angles by keeping one on the top of the other, is
called the superposition method.

Draw three angles in your notebook and compare them by using superposition
method
Comparision of angles by means of transparent circular tools :

To compare two angles a transparent circular tool
can be built as given in the adjacent Figure 2.8. Such
tools can be easily made by cutting commercially
available tracing paper, transparent plastic cover file,
etc. into rounds. With the help of the tool given in the
adjacent Figure 2.8, let us compare the two angles

given in Figure 2.6

The transparent tool is kept on ZAOB

and mark the vertex of the angle and

Now, move the tool to ZPOQ. Match
the vertex O and the point X on QA
with OP . Observe the position of the
point Y taken from OB.

any one of the points on O and any
one of the points on OA, OB. Here,
X and Y are two points taken on OA

Qi
P
-

Figure : 2.9(a) Figure : 2.9(b)

and OB, respectively.
B




In the transparent circular tool-
» Ifthe point Y taken from OB is located below ()_(j, then the measure of the
ZAOB will be less than £POQ (Figure 2.9 (b))

» If the point Y taken from OB is located above the O_(j, then the measure
of the £ZAOB is greater than £POQ.

» If the point Y taken from OB coincides with ()_Q> , then the measures of the
two angles are equal.

Notice that, when comparing £AOB and £POQ we placed the tool that we have
built above £ AOB and then we have taken any point from OA, OB and vertex O.
Therefore, the lengths of the rays does not impact on the comparison of the angles.

What did you get from the above observation?
The measure of an angle does not depend upon the length of the two arms that form
the angle. Only the amount of rotation of the arm at the vertex indicates the measure
of the angle.

Concept of different types of angles with the help of rotation of the hour and

minute hands of clock :
We know that an angle is formed when two rays have the same origin. The amount

of rotation of a ray is the measure of an angle. Let us try to determine the amount
of rotation that makes the angle.

Let us remember how do we measure time on a clock. A circle is divided equally
into 60 parts for the minute hand. Group of each 5 divisions is taken as 1 unit. 12
units are formed from 60 divisions. One of these groups (for the hour hand) indi-
cates one hour.

Any angles can be done using the same method. Just as we use different units to
measure time, such as minute, hours, etc, we also need a unit to measure angles.
Degree is the unit used to measure angles. Divide a circle equally into 360 divisions
and each division is called Degree (1°). The circle is divided into 60 divisions to
measure time and 360 division to measure angles.

Table 1 : Units of measurement of time and angle

In case of measuring time In case of measuring angles

A circle is divided into 60 equal | Acircleis divided into 360 equal divisions.
Each division indicates 1 degree. (One
degree written as 1°) So, the part of 1 minute
of a clock respesents 6° angle.

A circle 1s divided equally into 12 | Here, 360 ~ 12 = 30

divisions for an hour. Each division | So, 1 hour of clock represents 30° angle.

| indicates 1 hour.

divisions. Each part indicates one
minute.




Observe the rotation of the hour and minute hands at
different times of the day on the wall clock as shown in
the adjacent picture. When the time in a clock shows 12,
1,2,3 O'clock etc., the minute hand is exctly at 12 in each
case. For the convenience of our calculations, we will now
assume that the minutes hand is fixed at 12 and consider
only the rotation of the hour hand.

Table 2 : The amount of rotation between the minute and hour hands of the

clock at different times.

Seriall Time | Position of the minute Marking of the angle between
No and hour hands on the minute and hour hands and
clock amount of rotation

(The hour E’nd and Ei’nute hand are marked
as OA and OB respectively)

1 At 12
hoon B¢ Here, there is no rotation.
A So,
/AOB =0°
0]
2 |At1p.m. I
B Here, the hour hand has
passed one hour on the
clock.

So,
/ AOB =30°

Here, the hour hand has
passed two hours

So,
/AOB =2 x 30°
=60°




A Here, the hour hand has
B¢ passed three hours

So,
/ AOB =3x3(°
ol o » =90°

A

4  |At3 p.m.

5 |At4pm. A Here, the hour hand has

B passed four hours

So,

/AOB =4 x30°
=120°

6 [AtSp.m. Here, the hour hand has
passed five hours

So,

o /AOB =5 x 30°

=150°

oe]

4 Here, the hour hand has
passed six hours

So,
0‘) / AOB = 6x30°
= 180°

Here, the hour hand has
B passed seven hours

So,
ZAOB =7%30°
=210°




Here, the hour hand has
passed eight hours

So,
ZAOB =8x3(°
= 240"

9 [|At8p.m.

10 |At9p.m. Here, the hour hand has

passed nine hours
So,

ZAOB =9x 30°
=270°

11 |At10p.m. Here, the hour hand has

passed ten hours

So,

ZAOB =10x%30°
=300°

12 |At11 p.m. Here, the hour hand has

passed eleven hours
So,

ZAOB =11 x 30"
= 330"

13 At 12
midnight

Here, the hour hand has
passed twelve hours
So,

ZAOB =12 x 30°
=360°

|What history says '

To measure time, one hour is divided into 60 parts and then its one part is considered
as one minute. Similarly, a complete rotation is divided into 360 parts and one part
is taken as 1 degree angle (1°). Do you want to know why and from when did we
start taking such numbers?



The concept of dividing a circle into 360 parts is very ancient. In the mythical
Rigveda, the division of a wheel or disk into 360 parts to give the idea of time
was being mentioned (verse : 1.164.48). In the ancient calendars of India, Persia,
Babylon and Egypt (more than 3000 years old) also, 360 days were considered as
a year. Mathematicians of Babylon of that time, used the sexagesimal system and
took 60 as base for calculations. (Just as 10 is considered as the base in the decimal
number system, 60 is taken as the base in the sexagesimal system. So, 60 seconds
are considered as 1 minute and 60 minutes are considered as to 1 hour.)

You notice that 360 is divisible by all the numbers from one to ten except 7. There
are 12 months in a year and 24 hours in a day. 360 can also be divided by 12 and
24. Probably, because of this property of 360, mathematicians have considered a

complete rotation to be 360 from ancient to till now.
(Source: Ganita Prakash, Textbook of Mathematics for grade 6,NCERT, First Edition, 2024)

| Work it Out 2.3 '

1. Below acircle is divided into 1,2,3,4,5,6,8,9,10 and 12 equal parts. What is the
value of the angle in degree produced in each case? Enter the degree value of

the angle marked in the box below.

5O E
Do o
D EDE




2.7 DIFFERENT TYPES OF ANGLES

In Table 2, you have observed that the angles created by the hour and minute hands
of the clock at different times of the day. Now, we will divide these angles into some

categories based on their amount of rotation.

Right angle :

If the difference between the two rays forming an
angle is 90° that angle is a right angle. Observe the
angle formed by the minute and hour hands of the
clock at afternoon 3 O'clock as shown in the Table 2
at serial number 4. The angle between the minute and
hour hands is 90°. This angle is called a right angle.

-

90°

- - - - -

<t - === -

When we discussed angles, we drew a small curve to show the amount of rotation

of the arms at the vertex. To indicate a right angle © ’sign is used instead of curves.

Straight angle :

If the difference between the two rays forming an
angle is 180°, then such angle is the straight angle.
Ovserve that the angle formed by the minute and hour
hands of a clock at 6 p.m. shown in the Table 2 at
serial number 7. Here, the angle between the minute
and hour hands is 180°. So, it is a straight angle.

-— >
—_
o0
S
[=)

A
4

Notice that the two rays forming the angle here are opposite to each other. That is,
in case of a straight angle the rays forming the angle remains opposite to each other.

Complete angle :

In the Table 2, the hour hand rotates from 12 O'clock
noon (serial number 1) to 12 O'clock midnight (serial
number 13). In this case, the hour hand rotates a
complete turn. The angle formed in this case is called
a complete angle.

Borr

1
1
1
1
1

v




ACUTE ANGLES: N
An acute angle is an angle that measures greater E
than 0° but less than 90°. .~
Identify the acute angles in Table 2. :
Obtuse Angles: v

An obtuse angle is an angle that is greater than A

90° but less than 180°. This type of angle is also
called a "large angle." -

Identify the obtuse angles in Table 2.

Reflex Angles:

A reflex angle is an angle that is greater than 180°
but less than 360°.

Identify the reflex angles in Table 2.

| Work it Out 2.4 '

1.  How many minutes apart should the hour hand and minute hand be in order
to form a right angle?

2. How many minutes apart should the hour hand and minute hand be in order
to form an acute angle?

3. Create alist by categorizing the angles in Table 2 into acute angles, right angles,

obtuse angles, reflex angles, straight angles and complete angles.

Draw a circle using a compass on a piece of paper :

Mark the point created by the sharp end of the compass. Then, carefully cut out
the circle using scissors. While drawing the circle, the part of the compass with
the pencil is being rotated completely.




Proceed as the table below and record your observations.

Table 3 Special types of angles

What will you do

What will you get

Your observations

Draw a circle with the
help of a compass.

A circular shape

What is the number of rotations do the
pencil of the compass complete while

drawing the figure? Answer :

How many degrees of angle will be

formed n at the centre of the figure?
Answer :

What is the special name of this angle?
Answer :

Fold the circle equally into
two folds.

A

Half of the circular
shape

ah

How much of a full circle will the
compass rotate to draw this image?

Answer :

How many degrees of angle will be
formed at the centre of the figure?

Answer :
What is the special name for this angle?

Answer : ' '

Fold it equally again

A

One-fourth circular

i

How much of a full circle will the
compass pencil rotate to draw one quarter

of the figure? [:

How many degrees of angle will one
quarter of the figure create at the

Answer:

centre? Answer :
What is the special name for this

angle? Answer :

Now, unfold the folds
you made earlier.

You will observe
like the following

® How many right angles can you form
from a circular area?
Answer:

-




Identifying different angles by observing shape :

We will try to identify the type of angle
by observing its shape. For example, we
know that dividing a straight angle equally
creates two right angles. In the adjacent
diagram, the line through the point O

divides the straight angle ~ AOB equally.
As a result, two right angles are formed ) A o) B

ZBOC and £AOC. .

Do you notice that the shape of a right
angle looks exactly like the letter "L"?

In the example of Figure 2.11(b), the angle

ZBOC is less than a right angle, while the

angle £AOC is greater than a right angle.

Here, £AOC is an obtuse angle and £BOC =—%
is an actue angle.

] L

Figure ¢ 2.11(b)

| Work is Out 2.5 '

1. Some angles are given below. Observe them carefully and catagorise them in
the table below

N

[Acute angle | Right angle | Obtuse angle| Straight angle | Reflex angle | Complete angle

)
| J




2. Below is a lattice diagram made up of points that are equidistant from each
other. Attach point 'A’' to the other points in the lattice in such a way that the
following angles are formed. Mark the angles formed in each case (as shown
in first figure).

(a) An acute angle is formed

e © 06 ¢ o o [ e o o
e 6 o o e o ©o
e 6 o o e o ©o
e o oA e o o
o 6 ¢ 6 6 o o o e o ©o
e 6 & o o e o ©o
e 6 & o o e o ©o
(b) An obtuse angle is formed
e 6 6 6 o6 o o o e o ©o
e 6 6 6 o6 o o o e o ©o
e 6 6 6 o6 o o o e o ©o
e ¢ ole—0o—o oo e o o
e 6 6 ¢ o6 o o o e o o
e 6 6 ¢ o6 o o o e o o
e © 06 0 o o e o o

(c)A reflex angle is formed




b

If we combine a right angle and an acute angle, what angle will be formed?
If we combine two right angles and an acute angle, what angle will be formed?
5. Look at the adjacent diagram and determine which angle of the following pairs
is larger. Explain why.

s

B
(a) £ZAOB and <£XOY Y
(b) £AOB and £XOB <
(c) £A0Y and £AO0X i .
O A »
6. Look atthe adjacent figure and determine B
which of the following angles are
bigger and why? £XOY or £ZAOB? ¥ <
) X >

7. Answer the following by observing the figures.

Aﬂ@\

(a) Find the number of the triangles in each figure. Write down the pattern
formed by the number of triangles obtained above.

(b) Find the number of acute angles in each figure.
(c) How many acute angles will be in the next figure of the pattern.

(d)
2.8 PROTRACTOR

How many acute angles will be in the fifth position of the pattern.

A protractor is used to measure the angle between two lines that form an angle. In
your geometry box, you will find a protractor like the one shown in the next page.
It is shaped like a half-circle. A full circle has a 360° angle at the centre, so a half-
circle has half of that, which is 180°. The protractor is divided into 180 equal parts,
each representing 1 degree (1°).




Each small mark

on the protractor

represents 1° (one
degree)

A longer mark is
drawn at every 5
marks.

Origin point

Figure ¢ 2.11

A protector has two scaling. The values of one scale increase from left to right and
the values of the other scale increase from right to left.

Measuring Angles Using a Protractor :

The protractor in our geometry box is divided into 180 parts, allowing us to mea-
sure acute angles, right angles, obtuse angles and straight angles.

Example: Measuring the £AOB.

In the diagram on the side, we will explain how to
measure the value of the angle £ AOB using
the protractor. o) N

Place the centre (O) of the protractor at the vertex of the angle (point O). Align one
arm of the angle with the 0° line of the protractor. Now, observe where the other
arm of the angle intersects the scale of the protractor. In this case, the other arm
of the angle aligns with the 40° mark on the protractor. Therefore, the value of the
ZAOB is 40°.

Drawing Angles with a Protractor :

To draw a specific angle using the protractor, follow these steps:

0 The vertex of the angle matches
ol % o0 i 20 with the centre (O) of the protractor
\ 729 oy \ J
Z; ( The 0° angle of the protractor is
° . —_
7 &5 9 matched with one arm QA
8 S 22 \ )
oy, %o . )
So 22 See the other side of the angle and
So = > 9 find the mark of the protractor to
® O A= > R P
which it is matched with OB




Let’s learn how to draw angles with specific measurements using a protractor.
Suppose, we need to draw an angle £ AOB measuring 60°. We can follow the
following steps:

0 Start by marking two points, O and A.

Qe
>

Q Draw the arm OA using a ruler. o A

9 Place the centre of the protractor
exactly on point O and align the
arm OA with the 0° line on the
protractor.

G Look for the 60° mark where the
initial line 1s aligned with 0°on the
scale of the protractor and mark a

point there. Mark this point as B.

Finally, join the points O and B with a ruler to
complete the angle.




Measuring a reflex angle by protractor:

A reflex angle is greater than 180°, but the protractor we usually use measures up
to 180°. Therefore, we cannot directly measure reflex angles. However, we can
calculate it using the following method.

\

O
Suppose we need to find the measure of reflex angle £ BOA.

For this, we will proceed as follows.
A

First, let us extend one arm of the reflex angle in the opposite direction. For in-
stance, extend one of its arm in the opposite direction of OB to point C. This
divides the reflex angle into two parts: A straight angle £ BOC, which measures
180° and £ COA, can be measured using the protractor. The measure of £ COA
will be less than straight angle. Now, adding 180°to the value of the £ COA we
will get the measure of the reflex angle £ BOA

0
o ¥\
o\ > o': O °c H
g2 o2 —
C 0) B 2‘: og
— —
g 22 85 §
= ST
2. . S S
2, 2> RS
S, % Q 9 S
A 25 %< Y
Z 29 6 O
D>y 0ot O N\
2%, 25 o N

[\
014 ol o+
001 08 S
0, 06 \ N
/////// < 08 g o0 O

7 o o
Uty

Here, we find the measure of £ COA to be 135°.
So, £BOA = 180%+135°

=315
Alternate Method

A complete angle 360°, while a reflex angle is greater than 180° but less than
360°. To measure a reflex angle we can find the smaller part of the angle that, when
added to the reflex angle completes 360°. Once this part is found, the measure of
reflex angle can be determined by subtracting the smaller part from 360°

To measure the reflex angle £ BOA, we first determine the smaller part needed to
complete the full angle, as shown in the figure on the next page. The measure of
ZBOA is then found by subtracting the value of smaller part from 360°.



L g
001 o 08 %\\ o
08 g 00V

Q" 04y
0¢

Here, we calculate the measure of the remaining part of the reflex angle to be 45°.
So, £BOA =360° - 45°
=315°
Drawing Reflex Angles with a Protractor :
Let’s say we need to draw an angle of 215°.

An angle of 215° cannot be drawn directly using a standard protractor. In this case,
we first draw a straight angle. A straight angle measures 180°. Now we increase
35° (i.e. 215° - 180°) to straight angle to get 215°.

Let us see the steps of construction of 215° reflex angle.

c First draw a straight angle <9 @) A
ZAOB.

Q Place the protractor at point
O and mark a point (suppose
C) at 35°.

0 L
o/l 001 05 08 O
08 g 00V

Connect the points O and C.
The resulting angle £ AOC, is
the reflex angle of 215° that
to be drawn.




Alternative Method

To draw a reflex angle, we can also calculate how much is left to complete a full
rotation of 360°.We shall get an angle measuring less than 180°. Hence we shall

first draw the remaining angle and then draw the reflex angle.

For example, to draw 215°, we shall first draw 360° - 215° = 145°. The opposite
part of the angle is the required 215°.

o .
[ Work it Out 2.6 |
1. Determine the values of angles using protractor:
A
@) (ii) (iii) r (iv)
/ > / > \ > -\ >
v) (vi) (vii)

\Q . ) R
(vi) - ® G\: v /

(Xi)/a\

 J

(xii)



2. Draw the following angles using protractor.
(a) 25° (b) 45° (c) 70° (d)90° (e) 120°  (f) 170°
(g) 180°  (h)210° (1) 240° (G)270° (k) 310° (/) 360°

3. Determine the values of angles using protractor. A
(a) £POQ
(b) £POR
(c) £POS
(d) £POT

Classify the above angles as Acute angles, Right angles, Obtuse angles and Reflex

angles.
Let us identify and correct the following errors :

A student used a protractor to measure some angles. Identify the mistakes and

discuss with your teacher how to correct them.




Let’s make a protractor :

Can we build a protractor ourselves ? Let’s try! Draw a circle with a suitable radius
refer as shown in the Figure 2.12. Cut out the circular shape. Fold the circle evenly
into two equal halves to get a semicircle. Fold the semicircle evenly again into
another two equal halves to divide it further. Keep folding the circle evenly as long
as you can and record the angles produced at the center with each fold. Observe
how the angles get smaller with each fold, creating more parts of the circle.

oA Na

Figure :2.12

We will record our observations in a table as follows:

Serial| Description of Work Angle created by each fold Number of angles|
No. produced
1 1st Fold The total angle at the centre of a 1 Number

circle is 360°.When you fold the
-> Q circle into a semicircle, the angle
at the center 1s half of 360°: o 1x180°
1
ie., 5%360°=180° = 180°
Divides the semicircle into 2 equal | 2 Numbers
2 2nd Fold parts (making 4 equal parts of the
circle). Angle at the centre is the| 5 %00
£ - D half of 180° i.. 90°. |
: 1 =180°
ie., 5x180°=90°
Divides the quarter circle into 2| 4 Numbers
3 3rd Fold equal parts (making 8 equal parts of
the circle). The angle at the centre | o
D\ = A [icharatter - A4S
. 1 =180°
ie., 5790°=45°
4 4th Fold Divides the one-eighth of the circle | 8 Numbers
into 2 equal parts (making 16 equal
A parts of the circle). The angle atthe | -~ 8%22.5°
-+ =2 |centre will be- = 180°
ie., % X 450=122.50
You may continue folding in this way.




Now open the folds and with the help of scale draw lines with pencil on the folds.
Observe the half of the circle as shown in the figure below. You will get 8 numbers
of parts having equal distance. Each part has a gap of 22.5° between them. Now,

taking one mark as starting point (0°) increase the value by 22.5° for each mark.

That is 0°+22.5% =22.50
22.59422.5° =450
4594+22.50 =67.5°

You write down the measures of angles. In this way, you will get a protractor. We

can measure angles with the help of this protractor.

Angle bisector

On the above in each case we divide angles into two parts. Each fold divide the
earlier angle into two equal parts. This process of dividing angles into two equal
parts is known as angle bisection and the line which divides the angle into two
equal parts are known as angle bisector.

Find out the angle bisectors of the protractor that you have made on above.

| Mathematical game'

In this game by looking at angles we will estimate its measure. Form two group of
your classmates. The group who make more accurate estimates will be the winner

Rules of the game

» First group will secretely draw an angle (let 41°) with the help of protractor and

of the game.

show it to the second group.
» Second group will estimate the measure of the angle by looking at it.
» Now first group will tell the correct measure of the angle

(If needed they will show the measure the help of protractor.)

» Now the difference between the original measure and estimated measure of
second group will be the score earned by the second group. Let second group
have estimated the measure as 35°, then the score earned by the second group

will be 41-35=6.
» Now, second group will draw an angle and first group will estimate the measure.

In this way each group will play the game for 5 times. After that each group will
add their scores. The group who have scored less will be the winner of the game.




In this game, without using protractor, we will draw angles with the help of scale

only and will check our accuracy with the help of a protractor. Form two groups
with your classmates. Rules of the game are given below.

Rules of the game

First group will tell the measure of an angle (let 41°) to second group.

One member of the second group will draw the angle on the blackboard with

the help of scale only. Other members of the second group can help the member

who is drawing the angle by giving comments as "make a little large" or "make

a little small" in drawing the angle of definite measure. (Fix a time period to

draw the angle and the second group has to complete the drawing of the angle

in that stipulated time period.)

» Now one member of the first group will measure the angle with the help of
protractor. The difference between the angle asked to be drawn and the angle
drawn will be the score earned by the second team. Suppose, after measuring,
the angle drawn by the second group measures 43°. Then score obtained by the
second group will be 43-41=2.

» Now the second group will give a measure of an angle to the first group.

First group will draw the angle on the black board and the second group will

measure the angle drawn.

YV

Each group will play the game for 5 times. After playing 5 times, each team will
add up the scores they earned. The group with the lowest score will be the winner
of the game.

Note to teacher: Such games will give students an idea about the measurement of angles.
Teachers will encourage every learner to participate in this game.

l Work it Out 2.7 '

1. Look at the adjacent figure. Determine the measures of the following angles

from the figure.

(a) ZAOD  (b) ZBOC  (c) £COD

(d) ZBOD  (e) £BOE

j 80°
< .

2. Draw a diagram forming two acute angles, two right angles and two obtuse

angles from the same vertex.



3. Draw the letter "Y' so that the measures of the angles produced by the letter are
150°, 60° and 150°, respectively. If the measure of the angles of 150° on both

sides are reduced by 10°, what is the measure of the angle in the middle?
4. In which letters of the english alphabet do the line form right angles?

5. Figure of three triangles are given below. Each angle of each triangle is marked.
Determine the measures of the three angles of the first triangle with a protractor
and write the measures in the appropriate places. Now find the sum of the

measurements you get. How much do you get the sum?

R Z

@ (1D (I

In the case of the second and third triangles also, measure all three angles to
get the sum. Do you see any similarity between the sum you've calculated?
Draw some other triangles and measure each of the three angles with the help
of a protractor to get the sum. From this, can you deduce anything about the
sum of the three angles of triangle? (You will get more details about this in the

next grade.)
6. The Ashoka Chakra has 24 bars. What is the degree measure

of the angle formed between two adjacent bars? What is the @
degree measure of the largest obtuse angle formed between m
any two bars?

Puzzle 1 : 1 am an acute angle. If you double my measure, then I become a right
angle. [f my measure is tripled, I become a obtuse angle. If my measure is quadrupled,

then I become a straight angle. Can you tell me what my measurements is?

Puzzle 2 : I am an acute angle. If you double my measure, then you will get an
acute angle. If my measure is tripled, then also you will get an acute angle. If my
measure is quadrupled, then also you will get an acute angle. But, if you multiply
my measurement five times, then you get an obtuse angle. What may be my possible

measurements?



Y VvV

SUMMERY .

A point indicates only the location. It has no length, width and height of its
own. Generally, points are indicated by capital letters of the english alphabet.
The line segment indicates the shortest distance between two points. The
line segment joining the two points A and B is represented by AB .
Extending the line segment AB in both directions gives a line and is
represented by AR or sometimes by the small letters of the english alphabet
(e.g. [, m, etc.).

A ray is a segment of a line starting at point A and moving in one direction.
It is shown by AB, where B is another point on the ray.

Two rays starting from a common point form an angle. The angle formed
by the rays QAand QRis represented by £AOB or £ BOA. Here, O is the
vertex of the angle and the two rays A and Gp are called the sides of the
angle.

The measure of an angle is the amount of rotation required for one ray of an
angle to move to the position of the other ray relative to the vertex.

We use degree measurement to measure angles. A full rotation is 360 degree
and 1s represented as 360°.

Protractor is used to measure degree measurement of angle.

360° angle is known as complete angle.

ks skokosk ok
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