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42Class 6 - Mathematics

Z, P and T. These points are read as ‘Point Z’, ‘Point P’ and ‘Point T’. Of

course, the dots represent precise locations and must be imagined to be

invisibly thin.

2.2 Line Segment

Fold a  piece  of  paper  and unfold it.  Do you

see a crease? This gives the idea of a line segment.

It has two end points, A and B.

Mark any two points A and B on a sheet of

paper. Try to connect A to B by various routes

(Fig. 2.1).

What is the shortest route from A to B? This

shortest path from point A to Point B (including

A and B) as shown here is called the line segment

from A to B. It  is denoted by either AB  or BA .

The points A and B are called the end points of

the line segment AB .

2.3 Line

Imagine that the line segment from A to B (i.e.,
AB ) is extended beyond A in one direction and

beyond B in the other direction without any end

(see Fig. 2.2). This is a model for a line. Do you

think you can draw a complete picture of a line?

No. Why?

A line through two points A and B is written as AB. It extends forever in

both directions. Sometimes a line is denoted by a letter like l or m.

Observe (Fig. 2.1 and Fig.2.2) that any two points determine a unique

line that passes through both of them.

A

B
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46Class 6 - Mathematics

2. Name the line segments in Fig. 2.4. Which of the five marked points are on

exactly one of the line segments? Which are on two of the line segments?

3. Name the rays shown in Fig. 2.5. Is T the starting point of each of these

rays?

4. Draw a rough figure and write labels appropriately to illustrate each of the

following:

a. OP and OQ meet at O.

b. XY and PQ intersect at point M.

c. Line l contains points E and F but not point D.

d. Point P lies on AB.

5. In Fig. 2.6, name:

a. Five points

b. A line

c. Four rays

d. Five line segements

P

Q
R

M

L
Fig. 2.4.

T
N B

A

Fig. 2.5
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B

E

Fig. 2.6
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58Class 6 - Mathematics

Comparing angles by superimposition

Any two angles can be compared by placing them one over the other, i.e.,

by superimposition. While superimposing, the vertices of the angles must

overlap. After superimposition, it becomes clear which angle is smaller

and which is larger.

The  picture  shows  the  two  angles  superimposed.  It  is  now clear  that  ?

PQR is larger than ABC.

Equal angles. Now consider AOB and XOY in the figure. Which is

greater?

The corners of both of these angles match and the arms overlap with each

other, i.e., OA  OX and OB  OY. So, the angles are equal in size.

The reason these angles are considered to be equal in size is because

when we visualise each of these angles as being formed out of rotation, we

can see that there is an equal amount of rotation needed to move OB to

OA and OY to OX.

From the point of view of superimposition, when two angles are

superimposed, and the common vertex and the two rays of both angles lie

on top of each other, then the sizes of the angles are equal.
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68Class 6 - Mathematics

2.8 Special Types of Angles

Let us go back to Vidya’s notebook and

observe her opening the cover of the

book in different scenarios.

She makes a full turn of the cover

when she has to write while holding the

book in her hand.

She makes a half turn of the cover when she has to open it on her

table. In this case, observe the arms of the angle formed. They lie in a

straight line. Such an angle is called a straight angle.

Let us consider a straight angle  AOB. Observe that any ray OC divides

it into two angles,  AOC and  COB.

A O B

Fig. 2.11

Challenge:
Reduce this angle. Angle reduced. The angle is still

the same!
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104Class 6 - Mathematics

1. Angles in a clock :

a. The hands of a clock make different

angles at different times. At 1 o'clock,

the angle between the hands is 30°.

Why?

b. What will be the angle at 2 o' clock?

And at 4 o' clock? 6 o' clock?

c. Explore  other  angles  made  by

the hands of a clock.

2. The angle of a door:

Is it possible to express the

amount by which a door is

opened using an angle?

What will be the vertex of

the angle and what will be

the arms of the angle?

3. Vidya is enjoying her time on the

swing. She notices that the greater

the angle with which she starts the

swinging, the greater is the speed

she achieves on her swing. But

where is the angle? Are you able

to see any angle?

Figure it Out - 2.7

AP SCERT

https://amaravathiteacher.com



�������������	�
��
�
���

9� )���������� 	�+������������������������
����� 

���������A������������������������ ���� ���� �����

�����
����������������������� �����������������

������ ����
����������� ���� �����������,�N���

���� ���� �����  �� ��
�������,�N��
�� � ���� ��

*�����������+��
������ �,

E� G����*������ ���������� +�+����������� ����������
����������� �����

*���� ����������������������� ����
����������� ���� ��� ���� �,�) +,

N����+���������������� ��������������������*����$,

.
�
��G����*������� ��� ����������� �
�������������
���

#��"���B����
�

��������� ���������������������������������
��� �� ����
�����������
��


 �
�����������������	���*����1��
����
��� ��������� ����
��*������+����

���������
��������
������������
��
��������
��� ��� ���������������������

������� ��
�����
�
� 
!�
���  ��
��+����
�
 �
����� �������������� +�����


� 
��� �� ���������
�������*���� ������
�� ��
���
�

�����5��6��	�,�	"��
C��	��+������ ����+���D%X������������������� 1�4����������� ���
� ��

��� 1�4
�+�����������*����$
��1������4�+���������������� ������������

Q�������� ������
���	��4
���������������
��������
����� ����������1

�� ������!��������� ��D%X�

AP SCERT

https://amaravathiteacher.com



108Class 6 - Mathematics

Step 1: We begin with the base and draw IN:

Step 2: We will place the centre point of the protractor on I and align IN to the

0 line.

Step 3: Now, starting from 0, count your degrees (0, 10, 30) up to 30 on the

protractor. Mark point T at the label 30°.

Step 4: Using a ruler join the point I and T.

TIN = 30° is the required angle.

I N
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7) In the given figure, name the following angles as acute, obtuse, right,
reflex or straight
(a) ∠QOY (b) ∠YOP
(c) ∠ROX (d) ∠QOX
(e) ∠POQ

8) What fraction of a clockwise revolution does the hour hand of a clock
turn through, when it goes from
(A) 3 to 9         (B) 4 to 7 (C) 7 to 10 (D) 12 to 9

9) The number of right angles turned through by the hour hand of a
clock when it goes from 3 to 6 in clockwise direction is __________

10) Draw the rough sketch of the following:
(A) Acute angle (B) Obtuse angle

SUMMARY
A point determines a location. It is denoted by a capital letter. A line segment

corresponds to the shortest distance between two points. The line segment
joining points S and T is denoted by ST.
A line is obtained when a line segment like  ST is extended on both sides
indefinitely; it is denoted by ST or sometimes by a single small letter
like m.
A ray is a portion of a line starting at a point D and going in one direction
indefinitely. It is denoted by DP where P is another point on the ray. An
angle can be visualised as two rays starting from a common starting point.
Two rays OP and OM form the angle ∠POM (also called ÐMOP); here, O is
called the vertex of the angle, and the rays OP and OM are called the arms
of the angle.
The size of an angle is the amount of rotation or turn needed about the
vertex to rotate one ray of the angle onto the other ray of the angle.
The sizes of angles can be measured in degrees. One full rotation or turn is
considered as 360 degrees and denoted as 360°.
Degree measures of angles can be measured using a protractor.
Angles can be straight (180°), right (90°), acute (more than 0° and less
than 90°), obtuse (more than 90° and less than 180°), and reflex (more
than 180° and less than 360°).
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144Class 6 - Mathematics

Are there numbers for which you do not reach a palindrome at all?

1. Will reversing and adding numbers repeatedly, starting

with a 2-digit number, always give a palindrome? Explore

and find out.

2. Will reversing and adding numbers repeatedly, 196, always give a

palindrome?

 Puzzle time

I am a 5-digit palindrome.

I am an odd number.

My ‘tens’ digit is double of my ‘unit’ digit.

My ‘hundreds’ digit is double of my ‘tens’ digit.

Who am I? _________________

3.6 Clock and Calendar Numbers

On the usual 12-hour clock, there are timings with different patterns. For

example, 4:44, 10:10, 12:21.

 Try and find out all possible times on a 12-hour clock of each of these

types.

Araadhya has her birthday on 11/02/2011 where the digits reads (from

left to right and right to left) the same forwards and backwards. It is a

palindromic date. Aditya has his birthday on 20/12/2012 where the digits

'2', '0', '1', and '2' repeat in that order. It is not a palindromic date.

Write the number in words.

tth   th  h t u

Math TalkLet’s Explore
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170Class 6 - Mathematics

A. True / False

1. 575 is a palindromic number. (True / False)

2. 6174 is called the Kaprekar constant for 4-digit numbers. (True / False)

   3. In a supercell table, the smallest number can be a supercell.

(True / False)

4. Every Collatz sequence eventually reaches 1. (True / False)

B. Multiple Choice Questions

5. What is a palindromic number? (    )

a) A number divisible by 10

b) A number read the same forwards and backwards

c) A number with repeated digits

d) A prime number

6. The final digit sum of 1729 is: (    )

a) 19 b) 10 c) 1 d) 7

7. The 3-digit Kaprekar constant is: (    )

a) 495 b) 999 c) 174 d) 100

C. Fill in the Blanks

8. In the Collatz rule, if the number is even, we divide it by ________.

D. Assertion-Reason

9. Assertion (A): 1221 is a palindromic number.

Reason (R): It reads the same from left to right and right to left.

       Choose the correct option:

a) Both A and R are true and R is the correct explanation of A

b) Both A and R are true but R is not the correct explanation of A

c) A is true but R is false

d) A is false but R is true

CHAPTER MASTERY
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172Class 6 - Mathematics

10. In the "Supercells" activity, what specific condition must a number meet to

be considered a Supercell? (understand)

11. Explain the two rules used to generate a sequence in the Collatz Conjecture.

(understand)

12. Write an example for the following statement.

(4-digit number) – (4-digit number) = 3-digit number.

13. Compare the "Half-Century Chase" (reaching 50) and the "Century Clash"

(reaching 100). Identify the inning strategy for the first player in the "Half-

Century Chase" if they can add 1, 2, 3, or 4 runs each turn. (Analysis)

 Numbers can be used for many different purposes including, to convey

information, make and discover patterns, estimate magnitudes, pose and

solve puzzles, and play and win games.

 Thinking about and formulating set procedures to use numbers for these

purposes is a useful skill and capacity (called ‘computational thinking’).

 Many problems about numbers can be very easy to pose, but very difficult

to solve. Indeed, numerous such problems are still unsolved (for example,

Collatz’s Conjecture).

SUMMARY
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Project Work-2

Take a blank piece of paper and paste any small news item from a

newspaper. Each student may use a different article. Now, prepare a

table on the piece of paper as given below. Count the number of each of

the letters 'c', 'e', 'i', 'r' and 'x' in the words of the news article, and fill in

the table.

Letter   c     e      i       r     x     Any other letter

     of your choice

Number of times

found in the news item

a. The letter found the most number of times is ________.

b. The letter found the least number of times is ________.

c. List the five letters 'c', 'e', 'i', 'r', 'x' in ascending order of frequency.

Now, compare the order of your list with that of your classmates. Is

your order the same or nearly the same as theirs? (Almost everyone is

likely to get the order 'x, c, r, i, e'.) Why do you think this is the case?

 Example : Anjali collected some data on the ways of transport used by

students to go to school: walk, bus, auto, walk, auto, bus,  walk,

bicycle,walk, auto, bus, walk, bicycle, walk, walk, bicycle, bus, walk,

bus, bus, walk, bicycle, walk, walk, tricycle, auto, bus, walk, auto, walk

Prepare frequency distribution table for this data.

Solution : The frequency distribution table with tally marks for the above

data:

 Transport     Tally Marks       Frequency

Walk 13

Bus 7

Bicycle 4

Auto 5

Tricycle 1
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190Class 6 - Mathematics

• Which mode of travel is used by the most number of students?

• Which mode of travel is used by the least number of students?

A pictograph represents data through pictures of objects. It helps answer

questions about data with just a quick glance.

In the above pictograph, one unit or symbol ( ) is used to represent one

student. There are also other pictographs where one unit or symbol stands

for many people or objects.

 Example : Nanda Kishore collected responses from the children of his

school regarding how often they slept at least 9 hours during the night.

He prepared a pictograph from the data:

Answer the following questions using the pictograph.

1. What is the number of children who always slept at least 9 hours at night?

2. How many children sometimes slept at least 9 hours at night?

3. How many children always slept less than 9 hours each night? Explain

how you got your answer.

Solutions:

1. In the table, there are 5 pictures  for ‘Always’. Each picture 

represents 10 children. Therefore, 5 pictures indicate 5 × 10 = 50 children.

2. There are 2 complete pictures  (2 × 10 = 20) and a half picture

(half of 10 = 5). Therefore, the number of children who sleep at least 9

hours only sometimes is 20 + 5 = 25.
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204Class 6 - Mathematics

He presented the same data using a bar graph-1

4.3 Bar Graphs

Have you seen graphs like this on TV

or in a newspaper?

Like pictographs, such bar graphs

can help us to quickly understand and

interpret information, such as the

highest value, the comparison of values

of different categories, etc. However,

when the amount of data is large,

presenting it by a pictograph is not only

time consuming but at times difficult

too. Let us see how data can be presented instead using a bar graph.

Let’s take the data collected by Vijay earlier, regarding the number of

students absent on one day in each class:

Class I II III IV V VI VII VIII

No. of
3 5 4 2 0 1 5  7

students

Bar Graph-1
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208Class 6 - Mathematics

 Observe that

l The maximum traffic at the crossing is shown by the longest bar, i.e.,
for the time interval 7-8 a.m. During that time, 1200 vehicles passed
through the crossing.

l The second longest bar is for 8-9 a.m. (1000 vehicles)

l Similarly, the minimum traffic is shown by the smallest bar, i.e., the
bar for the time interval 6-7 a.m.(150 Vehicles)

l The second smallest bar is that for the 11 a.m.-12 noon,  (600 vehicles).

The total number of cars passing through the crossing during the two-
hour interval 8.00-10.00 a.m. as shown by the bar graph is about

1000 + 800 = 1800 vehicles.

 Answer the following from bar graph.2

1. How many total cars passed through the crossing between 6 a.m. and 12
noon?

2. Why do you think so little traffic occurred during the hour of
6-7 a.m., as compared to the other hours from 7 a.m. to 12 noon?

3. Why do you think the traffic was the heaviest between 7-8 a.m.?

4. Why do you think the traffic was lesser and lesser each hour after
8 a.m. all the way until 12 noon?

 Example :

Bar Graph-3
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212Class 6 - Mathematics

4. We, therefore, get a bar graph.4 as shown below —

When the frequencies are larger and we cannot use the scale of 1 unit

length = 1 number (frequency), we need to choose a different scale like

we did in the case of pictographs.

Example : The number of runs scored by Smruti in each of the 8 matches

are given in the table below:

Match Match Match  Match  Match  Match  Match Match  Match

   1    2      3     4     5        6      7        8

Runs  80   50    10   100    90      0   90      50

In this example, the minimum score is 0 and

the maximum score is 100. Using a scale of 1

unit length = l run would mean that we have to go

all the way from 0 to 100 runs in steps of l. This

would be unnecessarily tedious. Instead, let us

use a scale where 1 unit length = 10 runs. We

mark this scale on the vertical line and draw the

bars according to the scores in each match. We

get the bar graph.5 representing the above data.

Bar Graph-4
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214Class 6 - Mathematics

Example : The following table shows the monthly expenditure of Imran’s

family on various items:

Items Expenditure (in `̀)

House rent 3000

Food 3400

Education 800

Electricity 400

Transport 600

Miscellaneous 1200

To represent this data in the form of a bar graph, here are the steps —

 • Draw two perpendicular lines, one horizontal and one vertical.

• Along the horizontal line, mark the ‘items’ with equal spacing between

them and mark the corresponding expenditures along the vertical line.

Run scored by Smruti
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224Class 6 - Mathematics

a. The total number of saplings planted on Wednesday and Thursday is

___________.

b. The total number of saplings planted during the whole week is

___________.

c. The greatest number of saplings were

planted on ___________ and the least

number of saplings were planted on

___________.

Why do you think that is the case? Why

were more saplings planted on certain

days of the week and less on others? Can

you think of possible explanations or

reasons? How could you try and figure out whether your explanations

are correct?

5. India launched a Project Tiger in 1973 to track and protect the tigers.

The data is from 2006 and 2022 in four- year intervals.   Murthy and

Divya looked up information and prepared a

frequency table for this data along with a bar

graph. But there are a few mistakes in the

graph. Can you find those mistakes and fix

them?
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234Class 6 - Mathematics

What is 5642 × 2?

While preparing visually-appealing presentations of data, we also need

to be careful that the pictures we draw do not mislead us about the facts. In

general, it is important to be careful when making or reading infographics.

CHAPTER MASTERY

1. Using tally marks which one of the following represents the number 7

a) b)  c) d)

2. The marks (out of 10) obtained by 15 students in a mathematics test are

listed as below: 8, 0, 5, 8, 3, 0, 8, 10,10, 3, 4, 8, 7, 8, 9 The number of

students who obtained marks more than or equal to 8 is

a) 5 b) 8 c) 6 d) 7

3. Fill the following table which represents shirt size of 40 students in aschool

Shirt size Tally Marks Number of students

    30       ||| 3

    32      |||| ––

    34         –– 8

    36 ||||  || ––

    38 ||||   –– 10

    40        ––  7

I. Answer the following questions :
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346Class 6 - Mathematics Artificial Intelligence (AI)

The learners will be able to:

1. Explain the idea of Data  Pattern  Output using mathematical examples.
2. Identify patterns in numbers and relate them to how AI recognises

patterns in data.
3. Understand how datasets are organised and how mean and median summarise

data.
4. Compare step-by-step mathematical rules with algorithms used in AI systems.

Introduction :
Children We often notice how our calculator gives quick answers, how a digital

clock shows time accurately, or how apps help us measure distance and area. These
are not magic. They are examples of mathematics working with technology.

You may feel that mathematics is only about numbers, but you already use
mathematical thinking in your daily life. When
you compare prices, measure length, count
objects, or recognise patterns, you are thinking
mathematically.

In a similar way, Artificial Intelligence (AI)
also works using mathematical ideas. It collects
data, looks for patterns, measures values,
compares results, and gives correct outputs.
Mathematics is the foundation that helps AI
systems think logically.

Let us begin our journey of exploring Mathematics with intelligent thinking!

Foundations of AI in Mathematics Learning
The chapters of this semester develop important mathematical skills such as

pattern identification, logical reasoning, comparison, measurement, classification,
and data analysis. These skills are also applied in Artificial Intelligence (AI).

 INTEGRATING
ARTIFICIAL INTELLIGENCE (AI)

 Disclaimer : “The use of AI tools by students must be strictly under the direct guidance and
   supervision of teachers and parents / guardians”.
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348Class 6 - Mathematics Artificial Intelligence (AI)

Artificial Intelligence enables machines to analyse data, recognise patterns,
and generate outputs based on learned examples. In Mathematics, when students
observe a number sequence, they identify a rule and predict the next term. This process
reflects the structured thinking that intelligent systems follow.

Mathematical reasoning often follows the structure:
Data  Pattern  Output

When numbers are given (data), a rule is identified (pattern), and a result is
predicted (output). This structured reasoning forms the foundation of both mathematical
thinking and intelligent systems.
Example  1: Patterns in Numbers

When the sequence 5, 10, 15, 20 is observed, each term increases by 5. The
given numbers represent data. The repeated addition forms the pattern. The next term
25 becomes the output.Square numbers, triangular numbers, and visual patterns
using shapes further strengthen pattern recognition. Identifying relationships among
sequences improves logical reasoning.

AI systems similarly analyse numerical data sets to recognise repeating
structures and predict future values.

Thinking If an AI system is given three different sequences –
with AI : 5, 10, 15, 20

1, 4, 9, 16
1, 3, 6, 10 how will it decide whether each sequence follows the
same pattern or different patterns? Scan the QR code to explore
how will it decide whether each sequence follows the same pattern
or different patterns?

Key Words: Logical Reasoning – Thinking step-by-step in a sensible way to
reach a correct conclusion.

Datasets – A collection of related data organised for analysis.
Predict – To tell what will happen next based on a pattern or rule.
Pattern Recognition – Identifying repeated structures.

Guidance : Encourage students to first identify the mathematical rule
independently before discussing AI pattern recognition. Ensure conceptual clarity in
number sequences before linking to digital examples.
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360Class 6 - Mathematics Artificial Intelligence (AI)

Chapter-wise AI-Supported Exploration
Tasks for Students to Explore with AI (Mathematics – Semester 1)
Chapter       Foundational       Analytical     Creative Level

            Level          Level
Chapter 1 : • Identify and write • Analyse a given • Create a newnumber
Patterns in the rule for simple sequence and sequence and
Mathematics number sequences. determine the explain the rule

missing terms. clearly.
• Classify numbers as • Compare two • Design a visual

even, odd, square, or different sequences pattern using shapes
triangular numbers. and explain their and describe its

pattern differences. mathematical rule.
Chapter 2 : • Define point, line, •Compare two angles • Construct a
Lines and ray, and angle with using reasoning or geometric figure
Angles examples. measurement. using different

types of angles.
• Identify different •Analyse relationships • Design a simple

types of angles in between intersecting pattern usinangles
given diagrams. and parallel lines. and lines.

Chapter 3 : • Identify number •Analyse number • Create a logical
Number Play relationships arrangements puzzle based on

using neighbouring logically number
comparisons. step-by-step. relationships.

• Solve puzzles based •Solve reasoning • Design an activity
on taller-neighbour problems using showing step-by-
number patterns. structured step logical

comparison. reasoning.
Chapter 4 : • Collect data from •Calculate mean • Design a survey and
Data Handling classroom activities and median of a represent findings
and and organise it into small dataset. graphically.
Presentation a table.

• Draw a simple bar • Compare two • Create a real-life
graph from given datasets and problem involving
data.  interpret average calculation

differences. and explain its
interpretation.

Chapter 5 : • Identify factors • Analyse factor • Create a number
Prime Time using number-based relationships activity using

activities. step-by-step. factors.
• Find common factors •Solve reasoning • Design a logical

of two given problems using puzzle based on
 numbers. common factors. factors.

Conclusion :
The first five chapters of Semester–1 develop essential mathematical skills

such as pattern recognition, logical reasoning, data interpretation, and geometrical
understanding. These skills form the foundation of intelligent systems.

With careful study, disciplined practice, and responsible use of technology,
mathematical knowledge becomes meaningful and applicable in real-life situations.
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