2 Lines and Angles
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We’'ll cover the following key points:
- Introduction to Lines and Angles - Comparison of Angles
- Basic Geometrical Figures - Making Rotating Arms to
> Curves Understand Angles
> Introduction to Angles - Special Types of Angles
- Measuring an Angle > Drawing Angles
- Degree Measure of an Angle
& J
Do you Remember fundamental concept in previous class.
In class 5" we learnt
> Measuring and Drawing an Angle Hi, I'm EeeBee

- Lines and Angles

Learning Outcomes

By the end of this chapter, students will be able to:

Still curious?
Talk to me by
scanning
the QR code.

Identify and define types of lines (parallel, perpendicular, intersecting) and angles (acute,
right, obtuse).

Measure angles using a protractor.

Understand and apply properties of angles on a straight line and around a point.
Use the concept of complementary and supplementary angles.

Explore the relationship between angles formed by parallel lines and transversals.
Identify and classify different types of triangles based on their angles.

Understand and solve problems involving the properties of lines and angles.
Create and analyze geometric figuresinvolving lines and angles.

Investigate vertical, alternate interior, and corresponding angles formed by intersecting lines
and transversals.

Construct accurate bisectors of angles and perpendicular bisectors of segments using
traditional geometrictools.
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Introduction
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Can anyone tell me what a =
q lineand an angle are? Yes, maam! A line is a straight path that

extends forever in both directions.

i

\, e

What's about an Angles?

o

Err e

An angle is formed when
two lines meetata point.

Great! Now, can anyone give me an example

ofan angle in real life?
rf How about the hands of a clock at 3
Thats correct! The hands make a 90-degree oclock? They form a right angle!

angle. Anglesare all around us!

i At JA il

Lines and angles are fundamental concepts in geometry, B
helping us understand the relationships between different e ;&"' h?lf
shapes and structures E:‘" m
Take a Task Watch Remedial

1. Lines: Alineisastraight one-dimensional figure with no I}

thickness, extending infinitely in both directions. It is A line b

defined by two points, such as AB, where A and B are . .

points on the line. A line segment is part of a line with two Fig. 2.1

defined endpoints. P
2. Angles: An angle is formed when two rays (or line

segments) share a common endpoint, known as the

vertex. The measure of the angle is the space between the Q R

two rays, usually expressed in degrees. Common typesof  p C

angles include:

+ Acute Angle: Less than 90°

Q Acute Angle R 0 RightAngle D
+ Right Angle: Exactly 90° M
+ Obtuse Angle: Greater than 90° but less than 180° Straight Angfe
+ Straight Angle: Exactly 180° o) . Fig. 2.2
Obtuse Angle

@
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Basic Geometrical Figures:

Students typically learn about the fundamental geometric shapes and figures that form the
foundation of geometry. Here are the essential figures that are introduced at this level:

1.

Point:

+ A point has no size, length, or width. It simply represents a He Ne
location or position in space. Itis usually shown asa small dot. Oe Pe

Line:

+ Alineisastraight path that extends infinitely in both directions.
It has no thickness, and we typically represent it by two points 4 Fig. 2.4 B
(e.g., AB) todefineit.

Line Segment:

+ Aline segment is part of a line that has two definite endpoints. by
Unlike aline, it does not extend infinitely.

e

Fig. 2.5

Ray:

+ A ray starts at a point (called the origin) and extends infinitely in one direction. It is
represented by a single endpoint and an arrowhead at the other end.

W

Origin

Fig. 2.6

Triangle:

A triangle is a polygon with three sides and three

angles.

Types of triangles based on side lengths: .

Equilateral Triangle Equilateral Triangle

+ Equilateral Triangle: All three sides are equal.
+ Isosceles Triangle: Two sides are equal. Fig. 2.7

+ Scalene Triangle: All three sides are of
differentlengths.

Scalene Triangle



6. Quadrilaterals:
+ A quadrilateralis a polygon with four sides.
Common types:
+ Square: Allsides equal, and all angles are 90°.
+ Rectangle: Opposite sides are equal, and all angles are 90°.
+ Parallelogram: Opposite sides are parallel and equal in length.
+ Rhombus: All sides are equal, but angles are not 90°.

+ Trapezium: One pair of opposite sides is parallel.

Square Rectangle Parallelogram Rhombus Trapezium
Fig. 2.8
7. Circle:
A circle is a set of points in a plane that are at an equal distance
from a fixed point called the center. The distance from the A
center to any point on the circle is called the radius. Radius

8. Polygons: Fig 2.9

A polygon is a closed figure with straight sides. Based on the number of sides, polygons are
named differently:

+ Pentagon: 5sides
+ Hexagon: 6 sides
+ Heptagon: 7 sides
+ Octagon: 8sides

ORE

Pentagon Hexagon Heptagon Octagon
Fig. 2.10

@



9.

10.

11.

Parallel Lines:

+ Parallel lines are lines that never meet, no matter how far they are extended in either
direction.

+ Theyalways remain the same distance apartand have the same slope.
+ Example: The opposite sides of arectangle are parallel.

+ Notation: Parallel lines are denoted by the symbol "||". For example, if line 1 is parallel to line

m, we writel|| m.

0]l m

Fig. 2.11
Intersecting Lines:

+ Intersectinglines are lines that meet or cross each other

atasingle point.
, Point of

+ The point where they meet is called the point of

Intersection
intersection.
+ Example: Two roads crossing each other at a street
corner are intersecting lines. )
& Fig. 2,12

Concurrent Lines:
+ Concurrentlines are three or more lines that all meet or intersect at a single point.
+ Thiscommon pointis known as the point of concurrency.

+ Example: The medians of a triangle are concurrent, as they meet at the centroid of the
triangle.

l

Point of

Intersection

Fig. 2.13



12. Collinear Points:
0 Collinear points are points that lie on the same straight line.

0 In other words, if you can draw a single straight line that passes through all the points,
those pointsare said to be collinear.

+ Example: Points A, B, and Care collinear if theylie on the sameline.

oC
A B c A B ﬂ
(1) Collinear point (i1) Non-Collinear point
Fig. 2.14
Example: UseFig2.15 toname:
(i) Six points (ii) aline (iii) Four rays (iv) five line segments
(v) Two rays with initial point C
Solution.
Ae P
(i) Sixpointsare A, B,C,Q,P,and O
(i) PQ
(iii) OP, OA, OB, 0Q
_____ 0 B
(iv) QO, QC, OA, OP, OB . b
(v) PC,QC Q
Fig. 2.15

Example : Observe Fig. 2.16 and answer the following questions:
(i) Name all the rays whose initial points are A, B, and C respectively.

(ii) Isray AB different from ray BA? D B

>
[ Y@
[ Xes!

(iii) Is ray BC different from ray CB?
Fig. 2.16
Solution:
(i) Rays with initial point A are AB, AC, AD,and AE.
Rays with initial point Bare BA, BC, BD, and BE.
Rays with initial point Care CA, CB, CD, and CE.

(ii) Rays AB and BA are the same because they have the same initial point and extend
endlesslyin the same direction.

@



(iii) Rays BC and CB are different because they extend endlessly in opposite directions even
though they have the same initial point.

Example: From the adjoining figure 2.17, answer the following questions: c

(I) Name all pairs of parallel lines. a b e

(ii) Name all pairs of intersecting lines. R//

(iii) Name the lines whose point of intersection is Q. 2

. . .. . A
(iv) Name the lines containing point O. M\\
(v) Name the collinear points. N
(@]
: \d

Solution: Fig. 2.17

(i) Linesaandb, linescand bandlinesa and care parallel.

(ii) Lines a and e, lines b and e, lines c and e, lines d and e, lines a and d, and lines b and c and
lines cand d are intersecting.

(iii) Lines a and e intersect at Q.
(iv) Lines cand d contain point O.

(v) Points A, Q, R, and Sare collinear. Also, points A, M, N, and O are collinear.

Exercise 2.1

1. Observe the given figure and answer the following questions:

Which of the following pairs of lines/rays/line segments intersect? 2111 1 m
(a) Twodiagonal rays pointingin opposite directions.
(b) Two parallelline segments. a b
(c) Twoperpendicularlines. . ;
(d) Twolinesegmentsextended to intersect. L
(e) Twonon-parallel, non-intersecting rays. o f
(f) Identify pairs of parallellines in the figure.
(g) Inwhichdiagramsare perpendicular lines visible? 0 o
(h) Doanytwo rays form aright angle? If yes, name the pair.
2. Howmanylines can pass through?
(a) One given point? (b)  Two distinct points? (c)  Three Collinear Points



Draw arough figure and label suitably for each of the following cases:

<> <>
(a) Point Aliesonline XY. (b) ABandCD intersectat pointO.
(c) Line fcontainspointsMandN. (d) RaysPQandPRmeetatP.

(e) Threecollinear points X,Y,and Z on line m. M B
Identify relationshipsin the diagram (provide a figure): ©
(a) Name thepointofintersection of two lines. A
(b) Identifyall collinear points. N
(c) Determineifgiven pointslie on the sameline. P C

Mark four points X, Y, Z, and W on a page of a notebook such that no three of them are
collinear. Drawlines through these points taking two at a time.

(a) Howmanydifferentlines did you obtain? (b)  Write the name of these lines.
(c) Write the name oflines which are concurrent at X.

Mark three non-collinear points P, Q, and R on a page of a notebook. Draw lines through
these points taking two at a time.

(a) Howmanydifferentlines did you obtain?
(b) Write the name of these lines.
(c) Write the name oflines which intersect at P.

Match the following column;

Column A ColumnB
i. Line a.  Extendsinfinitelyin one direction
ii. Ray b.  Opposite sides are parallel
iii. Parallel Lines c.  Linesthatmeetat 90°
iv. Perpendicular Lines d.  Alinethatintersects two parallellines
v. Transversal e.  Extendsinfinitelyin both directions
From Figure, answer the following questions: ,
(a) Nameall pairs of parallel lines.
(b) Nameall pairs of intersecting lines. Aq b
(c) Namethelines whose point of intersection is M. C R D
E S F
G H



Curves

A curve isa continuous and smooth flowing line without any
sharp angles. Curves can be open or closed and are widely

used in geometry, art, and design. Tak a‘Task Watc Remedial
Types of Curves
1. Open Curve: \/\ /\
+ An open curve does not form a closed shape. Wavy Line Fig 2.18 Arc

Example: A wavy line or an arc.
2. Closed Curve: Q Q

+ A closed curve forms a complete, enclosed shape.

Example: A circle or an oval.

Fig. 2.19
3. Simple Curve:
+ A curve that does not cross itselt. Q _______
Fig. 2.20

Example: A semicircle or a smooth "U"-shaped line.

4. Non-Simple Curve:

+ A curve that crosses itself at one or more points. Q@
Fig. 2.21

Example: A figure-eight or a loop.

5. Plane Curve:

+ A curve that lies completely on a flat surface (plane).

Example: A circle, parabola, or ellipse.

+ A curve that extends into three-dimensional space.

6. Space Curve: @

Example: A helix or spiral.

Example : Illustrate, if possible, each one of the following with a rough diagram:
(i) A closed curve made up entirely of circles.
(ii) An open curve made up entirely of arcs.
(iii) A closed curve made up of both straight lines and curved parts.

(iv) An open curve made up of both straight lines and curved parts.

C v = |

(i) (ii) Fig. 2.24 (iii) (iv)

@
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Exercise 2.2

1. Provide the missing information in the blanks:

A is a continuous and smooth flowing line without sharp angles.

A curve that forms a complete enclosed shape is called a

A curve does not cross itself.
A curve crosses itself at one or more points.
A circle is an example of a curve.

2. Does the following statement stand True (T) or False (F):

(a)
(c)
(e)

curve.

An open curve can form a closed shape.  (b) A simple curve does not cross itself.

All closed curves are made of straight lines. (d) A curve can be drawn on a flat surface.

A figure-eight is an example of a non-simple curve.

3. Identify the following curves as open or closed.

(a)

(b) v (©)

)
) m e

4. Multiple Choice Questions (MCQs):

(a)

(b)

Which of the following is an example of a closed curve?
(i) Aline (ii) A semicircle
(iii) A circle (iv) None of these
A curve that does not form a closed shape is called:

(i) Open Curve (ii) Closed Curve
(iii) Simple Curve (iv) None of these

A curve that crosses itself is called:

(i) Simple Curve (ii)  Non-Simple Curve

(iii) Plane Curve (iv) None of these

(d)

(h)




5. Short Answer Questions:
(a) What is the difference between an open curve and a closed curve?
(b) Give two examples of a simple curve.
(c) Draw a diagram of a closed curve made up of both straight lines and curved parts.
(d) What do you call a curve that lies completely on a flat surface?

(e) Isa figure-eight a simple curve or a non-simple curve? Explain.

6. Draw the following types of curves:
(a) A closed curve made entirely of circles.
(b) An open curve made entirely of arcs.
(c) A closed curve made of both straight and curved parts.

(d) A simple curve that does not cross itself.

Angles

An angle is formed when two rays meet at a common point.
Angles are one of the fundamental concepts in geometry and

are used to measure the amount of turning or rotation e m Tl Watch Remedial
between two intersecting lines or rays.

In our day to day life we observe many objects having
two arms like two hands of a wall clock, two blades of a

pair of scissors as shown in Fig., which form angles
between them asand when their hands open. Wall Clock Scissor
Fig. 2.25

1. Vertex: Ae

+ The common endpoint where two rays meet is
called the vertex of the angle.

Vertex

Example: In angle £ ABC, Bis the vertex.

Al Fig. 2.26
2. Arms:
Arm —»
+  The two rays that form the angle are called the
arms or sides of the angle. B t &
Arm
Example: In Z ABC, therays BA and BCare thearms. Fig. 2.27

e
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3.  Angle:

+  Thespace or turning effect between the two arms is the angle. Angle
Examples of Angles in Everyday Life 4
B ®
(i) Thehandsofaclockat3:00 formarightangle. Fig. 2.28 ¢

(ii) Thehandsofaclockat 10:10 form anacute angle.
(iii) The corner ofabook formsarightangle.

(iv) A fullyopendoor formsastraight angle.

(iii) W)
Fig. 2.29

Notation for an Angle -
¢ Points to Remember 8

+ Angles are represented and named in a specific wa
& - p . ' ! pectiicway |4 Always place the vertex in the middle
to avoid confusion. Here's how angles are commonly
denoted:

when naming angles using three points.

+ Diagrams often use numbers for clarity

1. Using Three Points when multiple angles share the same

vertex.

Anangleis named by three points:
+ Themiddle pointis always the vertex of the angle.
+ The other two points are on the arms of the angle.
Example:
+ If A, B,and C are points, where B is the vertex,
the angle is written as: ZABC or ZCBA

+ Inthisnotation, Bis the vertex.

+ ABandBCarearms. B
Fig. 2.30 C



Measuring an Angle

Angles are measured in degrees (°), which represent the amount of rotation or turning between two
rays that form the angle. To measure angles, we use atool called a protractor.

Steps to Measure an Angle
1. Place the Protractor:

+ Align the center hole (marked as 0 or center) of the

protractor with the vertex of the angle.

+ Place the baseline of the protractor along one of the Base Line \Center
arms of the angle. Fig. 2.31
2. Identify the Scale:

Inner Scale

4+ Protractors have two scales: an inner scale and an
outer scale.

+ Decide which scale to use based on how the angle is

positioned. Start reading from the scale where the

Base Line Center

Fig. 2.32

baseline aligns with 0.
3. Read the Measurement:
+ Follow the other arm of the angle to where it intersects the protractor’s scale.

+ Note the value on the protractor where the arm crosses the scale. This is the measure of
the angle.

Using a Protractor:

+ Draw an angle of 45°, 90°, and 135° using a protractor.

A Pinch of History

+ The concept of measuring angles originated from ancient civilizations. The Babylonians
were the first to divide a circle into 360 degrees based on their base-60 number system. This
system laid the foundation for modern angle measurement.

+ The Greeks further studied geometry, with famous

mathematicians like Euclid defining Points to Remember &

angles and their properties in "The

Elements” 1. Theunitof angle measurement is degrees (°).

) . 2. Always use the correct scale of the protractor.
+ Today, we continue using the degree as Y P

a standard unit of angle measurement. 3. Align the protractor accurately with the vertex

and one arm of the angle.




Unlabelled Protractor

An unlabelled protractor is a basic protractor without any degree markings. It can be used for
activities like:

1. Drawing freehand angles and estimating their
degree measure.

55°
2. Identifying types of angles visually Fig. 2.34
(e.g., acute, obtuse).
Activity with an Unlabelled Protractor: 40°
+ Draw an angle using the protractor and classity it Fig. 2.35
(e.g., acute, right, or obtuse).
+ Estimate the angle measure using your eyes.
Labelled Protractor T & 2 '
PR v %,
A labelled protractor is marked with degree values ranging 2 \\\\ / // o
: . W \ 2%
from 0 to 180 on both inner and outer scales. It is used for ﬂs% /%g%
. Sl — / 450,/_,///'5‘&
accurate angle measurement and drawing. e e
Fig. 2.36

Degree Measure of an Angle

The degree measure of an angle represents the amount of rotation or turn between two rays that
form the angle. The unit of measurement for angles is degrees, denoted by the symbol (°).

WhatisaDegree?
+ Adegreeisaunit of measurement used to measure angles.

+ A full rotation around a point is divided into 360 equal parts, where each part is called 1
degree.

+ 1°= 3—20 ofa complete rotation.
How to Measure Angles in Degrees

1. UsingaProtractor:

+ Alignthe center hole of the protractor with the vertex of the angle.
+ Placethebaseline of the protractor along one ray of the angle.
+ Measure the angle where the other ray intersects the scale on the protractor.
+ Themeasurementis given in degrees.
2. Standard Units:
+ 90°isarightangle. + 180°isastraightangle. + 360°isa complete angle.

@



Comparison of Angles

The comparison of angles involves determining which angle is larger,

smaller, or if they are equal. Angles can be compared based on their

degree measure, which is the amount of rotation between the two rays

forming the angle.

How to Compare Angles

1. Using Degree Measure: Watch Remedial

Sometimes, we compare two angles simply by measuring their degree
values. A larger degree measure indicates a wider opening between the
arms of the angle. This method provides an accurate way to determine which angle is greater.

However, when the difference between two angles is small, visual comparison alone may not be
reliable. In such cases, using a protractor or calculating the angles mathematically ensures

precision.

Example :

+ An angle of 120° is clearly larger than an angle of 45° because it has a greater opening.

+ But when comparing 88° and 90°, the difference is small, and measuring precisely is
necessary.

2. Using a Protractor:

+ Measure each angle using a protractor.

+ Compare the degree measures of the angles.

Example : ZA =70° £B =110°. Therefore, ZB> £LA
3. Visually Comparing Angles:

When comparing two angles visually, we can use tracing to determine their relative sizes.
This method involves copying one angle onto tracing paper and aligning it with another
angle for comparison.

Steps for Comparison:
1. Trace one of the angles onto a transparent sheet.

2. Place the traced angle over the second angle, ensuring that one arm of both angles
coincides.

3. Observe the position of the other arm:

+ If the traced arm lies inside the second angle, the first angle is smaller.

@
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+ If both arms align perfectly, the angles are equal.

+ If the traced arm lies outside the second angle, the first angle is larger.

Example :

+1f ZABC is traced and placed over ZDEE and its other arm falls within £ DEF, then

ZABC < ZDEE

+ If the arms overlap completely, ZABC = ZDEE.

+ If the traced arm extends beyond £ DEF, then ZABC > £ DEFE.

+ This method provides a quick way to compare angles, but for accurate results, using a

protractor is advisable.

Example : How many angles are in the given Fig.? Name them.

Solution:
There are six angles, and their names are: F
(i) LABC (i) £BCD
(iii) LCDE (iv) £ZDEF
(v) ZEFA (vi) Z FAB
Example : In Fig., write another name for the following angles: Q
() Z1 (i) 22 7
(iii) 23 (iv) 24 r Ne
(v) £5 (vi) Z£6
5
(vii) £7 (viil) Z8 /5
M
Solution:

(i) £1=4NMO or ZOMN
(iii) £3 = £LMOP or ZPOM
(v) £5=ZRMQ or LZQMR

(vii) £7 = ZRQM or ZMQR

(il) £2 = £LMON or ZNOM
(iv) £4 = ZMPQ or ZQPM
(vi) £6 = LMRQ or ZQRM

(viii) £8 = LMPO or ZOPM

@

Fig. 2.37

P
575

Fig. 2.38

O



Example : Explain why £ AOD cannot be labeled as £Z0O
in the given Fig.

In the fig., there are four different angles being formed at
vertex O, namely, ZAOB, ZBOC, ZCOD, and ZDOA.
So, Z0O is not an appropriate label for £ AOD because

there is no distinct angle represented by £ O.

Example : Which angle is greater: £XOY or £ AOB? Give reasons.
By observing the fig., we can say £ XOA is greater than £ AOB.
Also, ZXOA + LAQY = £LXOY

and ZBOY + LAQY = ZAOB
Clearly, when we add the same

Z AOY to both ZXOA and £BOY,

we get ZXOY is greater than £ AOB. Fig. 2.40

B Activity Time 4
Angle Hunt in the Classroom

Objective: Identify different types of angles in the surroundings.

Materials Needed: Notebook, pen/pencil.

Instructions:

 Askstudentsto observe their surroundings (windows, doors, walls, clock hands, etc.).
 Theyneed toidentify rightangles (90°), acute angles (<90°), and obtuse angles (>90°).
« Theywilllist the objects and the type of angles they found in a table.

« Discusstheir findings asa class.

Points to Remember on Lines and Angles

Rotation can be clockwise (right) or counterclockwise (left).

A full rotation forms a 360° complete angle.

Align the baseline of the protractor with one arm of the angle.

Bigger opening > Larger angle.

A straightangle (180°) is always larger than a right angle (90°).

Areflexangleis greater than 180° but less than 360°.

Iftwo angles add up to 90°, they are complementary.

If two anglesadd up to 180°, they are supplementary.

@



Exercise 2.3

1.
Vi

Draw and label an angle with arms AB and AC.

In the given Fig., write another name for the following angles:

(@) Z£1 (b) 22 (0 <3 X
A 60\ > B
(d) «4 (e) L5 (f) Z6 N&m
(9 <47 (h) 28 - S b
Provide the missing information in the blanks: \A\N
(a) Anangleisformed whentwo ___ meet at a common point.
(b) The common point where two rays meet is called the _ of the angle.
(c) Aright angle measures exactly _ degrees.
(d) An angle greater than 90° but less than 180°is calledan ______ angle.
(e) A straight angle measures _ degrees.
Does the following statement stand True (T) or False (F):
(a) A reflex angle is less than 90°
(b) A straight angle measures 180°
(c) Two rays meeting at a point always form a right angle.
(d) A complete angle measures 360°
(e) An obtuse angle is greater than 180°.
Short Answer Questions
(a) What is the difference between an acute angle and an obtuse angle?
(b) Name the instrument used to measure angles.
(c) If one angle of a right triangle is 30°, what is the measure of the other acute angle?
(d) Draw a diagram of an obtuse angle and label it.
(e) How many degrees are there in:

(i) A right angle? (ii) A straight angle?

Draw the following angles using a protractor:

(i)

45°, 60°, 90° (i)  135°120° 160°



10.

11.

12.

Identify and classify the angles in a clock:
(a) The angle at 3:00.

(b) The angle at 1:00.

(c) The angle at 10:10.

(i)
Two angles are complementary. If one angle is 35°, find the other angle.

Two angles are supplementary. If one angle is 125°, find the other angle.

Name all the angles marked in the given figure.
L] P .A
IQ ’B
R C
0 S 0 D
(a) (b)

Name all the angles in the given figure.

D E

P F
E
C E C .
H
A B A B A

(a) (b) ()
Answer the following questions on the basis of figure:
(a) Write the name for £2, £4, 26, £8 AT
(b) Name the Vertex of £5, £7, £3 2
(¢)  Which is the common arm of

(i) L1land £2 (ii) £5and £6
3
4
B



Making Rotating Arms to Understand Angles

Rotating arms are a simple and effective way to understand how angles are formed and measured. By
physically creating and observing rotating arms, students can grasp the concept of rotation and how
angles increase or decrease.

Materials Needed S
1. Two straight strips of cardboard or thick paper (to act as arms). O
2. A push pin or paper fastener (to act as the vertex).
3. A protractor (to measure angles).
4. A sheet of paper or a cardboard base. T 15om
Steps to Make Rotating Arms
1. Prepare the Arms: D
+ Cut two straight strips of cardboard or paper. lSS&J
+ Ensure both strips are of equal length (e.g., 15 cm each). 15 cm
2. Create the Vertex:
+ Place the two strips so that one end of each strip overlaps.
+ Use a push pin or paper fastener to fix the overlapping ends together. This -
point will act as the vertex of the angle. T
3. Set the Base: Vertex  Fig. 2.41
+ Place the rotating arms on a flat surface (like a sheet of paper or cardboard).
+ Fix the vertex lightly so the arms can rotate freely.
+ Fix one arm as the baseline (this will not move during the activity). \|  BaseLine
5. Rotate the Second Arm: _ *L

+ Move the second arm to different positions to form angles of varying measures. Fig 242

Benefits of Rotating Arms
1. Hands-On Learning:

+ Students can physically see how angles are formed.

2. Interactive Understanding:

+ Rotating arms help visualize the increasing and decreasing degree of angles.  Fig. 2.43
3. Accurate Measurement:

+ Using a protractor with the rotating arms helps students connect theory with practice.

@



Special Types of Angles

+ Angles are categorized into various types based on
their degree measurements and specific properties.

Let’s explore the special types of angles:-
1. Acute Angle

A B

+ Definition: An angle that measures less than 90°.
+ Examples: 30°,45°,60°.
+ Diagram: A small "V" shape.

2. Right Angle O
Fig. 2.44
+ Definition: An angle that measures exactly 90°. A
+ Examples: The corners of a square or rectangle.

+ Key Feature: It forms a perfect "L" shape.

+ Symbol in Diagrams: A small square is drawn at the vertex. Fig. 2.45

3. Obtuse Angle

A
+ Definition: An angle that measures greater

than 90° but less than 180°.
+ Examples: 120°,135°,150°.

+ Diagram: A wide-open angle. © Fig. 2.46
4. Straight Angle

+ Definition: An angle that measures exactly 180°.

+ Examples: A straight line forms a straight angle.

¥ )

+ Diagram: A straight line. O
Fig. 2.47

5. Reflex Angle
+ Definition: An angle that measures greater than 180° but less than 360°.
+ Examples: 210°, 300°.

+ Diagram: A wide-open angle that looks like a "bent" circle. © A
f Fig. 2.48
6. Complete Angle
+ Definition: An angle that measures exactly 360°.
+ Examples: A full circle represents a complete angle. @ A and B

+ Diagram: A full circle. Fig. 2.49

@
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7. Complementary Angles

+ Definition: Two angles are said to be A
complementary if the sum of their measures is 90°.

+ Examples: 30° and 60° are complementary angles
because 30° + 60° = 90° 60”

30°
+ Key Property: The two angles do not have to be 0 Fig. 2.50 C

adjacent.

8. Supplementary Angles

+ Definition: Two angles are said to be
supplementary if the sum of their measures is 180°.

+ Examples: 110° and 70° are supplementary because
110° /7 70°

110° + 70° = 180°.
. Fig. 2.51
+ Key Property: The two angles can form a straight

line if they are adjacent.
9. Adjacent Angles
+ Definition: Two angles are called adjacent if:
1. They share a common vertex.

2. They share a common arm.

Vertex —»

3. They do not overlap. © Fig. 2.52

+ Examples: The two angles formed when a ray splits another angle into two parts.

10. Vertically Opposite Angles

+ Definition: When two lines intersect, the angles opposite
to each other are called vertically opposite angles. 1 1200
| . g
+ Key Property: Vertically opposite angles are always >
3
equal.

+ Example: If two intersecting lines form £ A = 120°, the Fig. 2.53
vertically opposite angle is also 120°.
Example: How many degrees are there in:
(i) Onerightangle? (ii) One straight angle?
(iii) One complete angle? (iv) Tworightangles?
(v) Threerightangles? (vi) Four rightangles?
Fig. 2.54
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Solution:

(i) 90° (ii) 180°

(iii) 360° (iv) 180°=2x90°=180°

(v) 270° =3 x90°=270° (vi) 360°=4x90°=360°
Example: Write the name of all the acute, right, obtuse, s

reflex, and straight angles in the given figure. F
Angles: ZPQR, £ZQRS, £RST, £ZPST, £LPQS, U
Z/QRT, ZRST, ZPQR, £ QST Q A
¢ Fig 2.55

Solution:

(i) Acute Angles— ZPQR, £ZSQP, LTQS, £LTQP, £LTQU, LUQV

(ii) Right Angles— ZSQR, £ZSQU, LTQV

(iii) Obtuse Angles — ZTQR, ZPQU, £LPQV, £LSQV

(iv) Reflex Angles — ZRQV

(v) Straight Angles— ZRQU
Example : From Fig. 3.16, write the measurement and then classify each angle:
(i) £LMON =30° (ii) LNOR =120°, ZNOR Q

R

(iii) £ QOS = 90° (iv) ZNOS = 180°, ZNOS .
(v) ZPOR=90° (vi) ZNOU =270° \, .
Solution: S o
(i) Acute Angle (ii) Obtuse Angle
(iii) Right Angle (iv) Straight Angle ! U
(v) Right Angle (vi) Reflex Angle Fig. 2.56

Example: Give two examples each of right, acute, and obtuse angles from your surroundings.
Solution:

+ Right Angles: (i) Door frame, (ii) book corner

+ Acute Angles: (i) Sharp corner of a pencil, (ii) Hands of a clock at 10:10

+ Obtuse Angles: (i) Roof of a house, (ii) Open scissors
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Exercise 2.4

1.

Provide the missing information in the blanks:

(a) Ananglelessthan 90°iscalledan___ angle.

(b) A___ angle measures exactly 90°.

(c) A___ angle measures greater than 90° but less than 180°.

(d) The angle formed when the arms are perpendiculariscalleda___ angle.
(e) A straight line formed by the arms representsa __ angle.

Does the following statement stand True (T) or False (F):
(a) An obtuse angle is smaller than a right angle.

(b) A straight angle measures 180°.

(c) Two complementary angles add up to 180°.

(d) A complete angle is equal to 360°.

(e) Vertically opposite angles are always equal.

Identify the Type of Angle:
(a) 60° (b) 150° (c) 90° (d) 270° (e) 45°
() 230° (g) 120° (h) 170° i) 220° G)  280°
Match the Following:

Column A Column B

i. Acute Angle a. 90°

ii. Right Angle b. Less than 90°

iii. Obtuse Angle c. 360°

iv. Straight Angle d. 180°

v. Complete Angle e. Greater than 90°

Short Answer Questions:

(a) What is the measure of a straight angle?

(b) Give one example of complementary angles.

(c) How many degrees are in a reflex angle?

(d) Explain how you can use rotating arms to demonstrate complementary angles.

(e) Describe the process of making rotating arms.



In Fig., draw straight lines from A to other grid points to form:

(a) Anacute angle.

(b) An obtuse angle.
(c) A reflex angle.

Task: List and label all possible ways to achieve these angles.

In Fig., extend a line through point A to divide R
the given straight angle into: .o o
(a) Two acute angles. ©c o o 0 o o o o

(b) Two obtuse angles.

Observe the angles in the given diagram. Estimate the measure of each angle with your
eyes, then use a protractor to measure and verify your estimate.

Hint: Consider whether the angles are acute, right, obtuse, or straight.

(a) (b) (c) (d) (e) ()

In a similar grid diagram, join A to other grid points to form:

(a) A complementary pair of angles.

i

(b) A supplementary pair of angles.

. In the given figure, ZBOC is part of £ AOB, which is a
straight line. If £ AOB=180°, find the measure
of ZBOC when £BOD = 120° 120°

. In the given figure, £ ABC is a right angle (90°).
If ZABD is a part of ZABC, and £ZDBC=50°, A
find the measure of £ ABD. D

. Give two examples each of right, acute, and obtuse
angles from your surroundings.

(o)

50
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Drawing Angles

Drawing angles accurately is an essential skill in geometry.

DLiR Lo

Using a protractor, students can draw angles of specific :
measures step-by-step. Take a Task Watch Remedial

Steps to Draw Angles Using a Protractor
Step 1: Draw the Base Line

+ Using a ruler, draw a straight line and label its two
endpoints (e.g., A and B).

+ This line will act as one arm of the angle.
Step 2: Mark the Vertex

+ Place a point O on the base line. O will be the vertex of the
angle.

Step 3: Place the Protractor
+ Align the center hole of the protractor on the vertex O.

+ Align the baseline of the protractor with the base line AB.
Step 4: Mark the Angle WC

+ Decide on the degree of the angle you want to draw
(e.g., 45°,90°).

+ Locate this degree on the protractor scale (inner or

(@)X )

outer, depending on the direction mark your angle). Fig. 2.60

+ Mark the point where this degreelies (e.g., point C).
Step 5: Draw the Second Arm K
+ Remove the protractor. a e

+ Usearuler to draw a straight line from O (the vertex)
to C (the marked point).

4+ LabelthenewarmasOC.

Qe

Fig. 2.61
Classify the Angle

After drawing, classify the angle based on its degree:
+ <90°: Acute Angle.
+ = 90°:Right Angle.
+ 90°< Angle <180°: Obtuse Angle.
+ =180°:Straight Angle.
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Activity Time
Make Your Own Protractor!

+ Creating your own protractor is a fun and educational activity that helps you understand how
angles and degrees work. Let’s build a simple protractor using everyday materials.

Materials Needed

i. A piece of cardboard or thick paper. ii. A compass (for drawing a circle).
iii. A ruler. iv.. A pencil.
v. A marker or pen. vi. A pair of scissors.

vii. A small pin (optional, for the center point).
Steps to Make Your Own Protractor

Step 1: Draw a Semi-Circle
i. Take the cardboard or thick paper.
ii. Use the compass to draw a semi-circle with a radius of about 10 cm.

iii. Label the center point of the semi-circle as O. Fig. 2.62

Step 2: Draw the Baseline

i. Use the ruler to draw a straight horizontal line through the
center of the semi-circle.

ii. This line is the baseline, and it divides the semi-circle into
two equal halves.

Fig. 2.63

Step 3: Mark the Degrees
1. On the curved edge of the semi-circle, divide it into equal parts:
4+ Start at the far left (Iabeled as 0°).
+ Mark the far right as 180°. 180°
2. Using the ruler and pencil, divide the curve into smaller
intervals:

+ 0°,10°,20°,...,180°. Fig. 2.64

3. Add additional markers for smaller intervals (e.g., 5°) if you

want more precision. \\"///
Step 4: Add Lines for Angle Measurements 180° \ / 0

1. From the center O, draw straight lines to each marked degree
on the semi-circle.

Fig. 2.65
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2. These lines represent the arms of different angles (e.g., 30°, 60°, 90°,...).

Step 5: Label the Protractor
1. Write the degree values along the curved edge:
+ 0° 10°, 20°,...,180°.

2. Highlight key angles like 90° and 180° with a marker for
easy identification.

Step 6: Cut It Out

Fig. 2.66

1. Carefully cut along the curved edge of the semi-circle.

2. Ensure the protractor is smooth and easy to handle.

How to Use Your Protractor

1. Place the center point of your protractor on the vertex of the angle you want to measure.

2. Align the baseline with one arm of the angle.

3. Read the degree measurement where the second arm of the angle intersects the curved edge.

Activity with your Protractor;

1. Measure Angles: Use your protractor to measure angles in your surroundings (e.g., book
corners, open doors).

2. Draw Angles: Draw angles like 35°,75° and 120° using your protractor.

3. Test Accuracy: Compare your DIY protractor with a standard protractor to check its
accuracy.

Exercise 2.5

1. Provide the missing information in the blanks:

()
(b)
(c)
(d)
(e)

A protractor is used to and angles.

The baseline of the protractor is a line.
The center point of a protractor is called the
A protractor is usually divided into degrees.

To measure a 90° angle, align the with one arm of the angle.

2. What is the purpose of the baseline on a protractor?

(a)
(c)

To draw lines (b)  To align one arm of the angle

To divide the protractor into degrees (d) To measure reflex angles



Which of the following is a step in making a protractor?

(a) Divide a semi-circle into equal parts.

(b) Draw a rectangle and mark degrees.

(c) Create a curved edge with random markings.

(d) Usea ruler to draw parallel lines.

If you divide a full circle into 12 equal parts, what will be the degree measure of each part?
Draw the angles of the following measures using a protractor:

(a) 70° (b) 120° (c) 45° (d) 90°

Draw an angle of 150° and bisect it.

Estimate the size of each angle below and then measure it with a protractor. Classify the
following angles as acute, right, obtuse, or reflex angles:

(d)
(a) (b) (c)

(h)
(e) (f) (8)

Does the following statement stand True (T) or False (F):

(a) A protractor is used to draw curves.

(b) The degree markings on a protractor range from 0° to 360°

(c) The center hole of the protractor should be placed at the vertex of the angle.
(d) A protractor can be used to draw both acute and obtuse angles.

(e) The straight edge of a protractor is called the baseline.

A\ _—
:r::?"-l- GAP
1.-||§:'.-

Tick (v') the correct answer: Gap Analyzer™
) Take a Test
a. Astraightangle measures:

(i) 90° (ii) 180° (iii) 360° (iv) 0°
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b. Two angles whose sum is 90° are called:

(i) Complementary angles || (ii) Supplementary angles

(iii) Adjacent angles || (iv) Reflexangles
c. Howmany right angles are there in a complete angle?

()1 L Gi)2 L GiD)3 L (iv)4
d. Ifoneangleis70°, its complement is:

(i) 110° ] (i)90° L (i) 20° ] (iv)50°
e. Inapair of supplementary angles, one angle is 110°. The other angle is:

(i) 60° ] Gi)70° - (i) 50° L] (iv)90°

Provide the missing information in the blanks:

0 0 0 00

a. Anangle greater than 90° butless than 180°is called an angle.

b. Thesum of the angles on astraightlineisalways___ degrees.

c. Theangle formedbythe handsofaclockat3o'clockis__ degrees.

d. Iftwo angles are adjacent and their sumis 180°, theyarecalled _ angles.

e. Arightanglemeasuresexactly_  degrees.

Three angles of a quadrilateral measure 95°, 85°, and 75°. Find the fourth angle.

Two angles are supplementary, and one angle is 78°. What is the measure of the other angle?

Match the Columns:
Column A ColumnB
a) Right angle i) Greater than 180° *Custom Learning Path
b) Straight angle ii) Less than 90° S‘i::;’g:f:te ‘ A
c) Acute angle iii) Equal to 90° 1 Learning Path - [E5) gt irple
d) Reflex angle iv) Equal to 180°

Each question has two statements, Assertion (A) and Reason (R). Choose the correct option:

A:
B:
C:
D: Aisfalse,butRistrue.

Both A and Rare true, and Ris the correct explanation of A.
Both A and Rare true, but R is not the correct explanation of A.
Ajistrue,butRis false.

1. Assertion (A): The sum of complementary angles is always 90°.
Reason (R): Complementary angles are always adjacent.
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Each question has two statements, Assertion (A) and Reason (R). Choose the correct option:

A:
B:
C:
D: Aisfalse,butRistrue.

HOTS (Higher Order Thinking Skills)

Both A and Rare true, and R is the correct explanation of A.
Both A and Rare true, but R is not the correct explanation of A.
Aistrue,but Ris false.

1. Assertion (A): The sum of complementary angles is always 90°.
Reason (R): Complementary angles are always adjacent.

2. Assertion (A): A straightline formsan angle of 180°.
Reason (R): A straight angle is the sum of two right angles.

3. Assertion (A): A pair of vertically opposite angles are always equal.
Reason (R): Vertically opposite angles are formed when two lines intersect.

4. Assertion (A): Two angles measuring 120°and 60° are complementary.
Reason (R): Complementary angles have a sum of 180°.

5. Assertion (A): Adjacentangles can be supplementary.

Reason (R): Adjacent angles share a common vertexand a common arm.

The hands of a clock form an obtuse angle at 8:20. Estimate the angle formed between
them.

Three angles of a quadrilateral measure 90°,80°, and 110°. Find the fourth angle.

A triangle has two angles measuring 65° and 55°. Classify the triangle based on its angles
and find the third angle.

Critical Thinking

N J
\
A playground has a walking track designed in a triangular shape. The angles at the three
corners of the track are marked as follows:
« Angle Ais90°, » AngleBis45°,  Angle Cisunknown.
The track also has straight sections where corners meet, forming supplementary angles.
Questions:
1. Whatisthe measure of Angle C?
2. Whatisthetotal sum of the three angles in the triangular walking track?
3. Iftheangle on thestraight path adjacent to Angle B is x, what is the value of x?
4. Classify the triangle based on its angles.
2 Explain why the sum of the three angles in a triangle is always 180°. .
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