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Our National Anthem | m%ﬁeé‘

Jana-gana-mana-adhinayaka jaya he

Bharata-bhagya-vidhata
Panjaba-Sindhu-Gujarata-Maratha
Dravida-Utkala-Banga
Vindhya-Himachala-Yamuna-Ganga
uchchala-jaladhi-taranga
Tava Subha name jage,
tava subha asisa mage,

gahe tava jaya-gatha.

Jaya he, Jaya
jaya jay
- Rabindranath Tagore
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Pledge | 3_3)3§

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

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

I shall give my parents, teachers and all elders respect,

and treat everyone with courtesy. I shall be kind to animals.

To my country and my people, I pledge my devotion.

In their well-being and prosperity alone lies my happiness.”
- Pydimarri Venkata Subba Rao
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Natiorai ©ducation Policy - 2020

The National Educatioolicy 2020 (NEP 2020) envisions a holistic, flexible, and
learner-centred educ . It emphasizes competency-based learning and experi-
ential approaches tha ¢ tducation meaningful and engaging. NEP 2020 highlights
the importance of 21st-@entury skills such as critical thinking, creativity, communication,
and problem-solving. It encourages the integration of real-life learning, innovation, and
technology-enabled pedagogies. Overall, the policy aims to build an inclusive and future-
ready education system that empowers every learner to thrive in a rapidly changing world.

NCF (SE) 2023 - Curricular Goals

Mathematics education in the middle stage (Grades 6—8) aims to nurture holistic
development by building logical thinking, sound reasoning, and confident problem-solving
skills in every learner. In alignment with NCF 2023, the focus shifts from rote memorization
to deep conceptual understanding, encouraging students to explore, question, and connect
mathematical ideas meaningfully. The Curriculum Goals and Competencies outlined in
each chapter guide this journey by linking mathematical learning to real-world contexts,
preparing students to apply their knowledge thoughtfully in everyday life.
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Curricular
Goal

Description

Competencies

CG-1

CG-2

CG-3

Understands
numbers and sets
of numbers
(whole numbers,
fractions,
integers, rational
numbers, and
real numbers),
looks for
patterns, and
appreciates
relationships
between
numbers.

Understands the
concepts of
variable,
constant,
coefficient,
expression, and
(one-variable)
equation, and
uses these
concepts to sady
meaningful da1
life probles
with pro
fluency.

Understands,
formulates, and
applies
properties and
theorems
regarding simple
geometric shapes
(2D and 3D).

C-1.1: Develops a sense for and an ability to manipulate (e.g.,
read, write, form, compare, estimate, and apply operations) and
name (in words) large whole numbers of up to 20 digits, and
expresses them in scientific notation using exponents and powers.
C-1.2: Discovers, identifies, and explores patterns in numbers
and describes rules for their formation (e.g., multiples of 7,
powers of 3, prime numbers), and explains relations between
different patterns.

C-1.3: Learns about the inclusion of zero and negative
quantities as numbers, and the arithmetic operations on them,
as given by Brahmagupta.

C-1.4: Explores and understands sets of numbers, such as whole
numbers, fractions, integers, ragtonal numbers, and real
numbers, and their propertiesg@nd visualises them on the
number line.

C-1.5: Explores the idea o
problems.

C-1.6: Explores and
decimal form) in

and learns eck a ctical equations
C-2.2: Extends the répresentation of a number in the form of a
varia a aic expression using a variable.

s algebraic expressions using variables,
d constants and manipulates them through basic

2.5: Develops own methods to solve puzzles and problems
using algebraic thinking.

C-3.1: Describes, classifies, and understands relationships
among different types of two- and three-dimensional shapes
using their defining properties/attributes.

C-3.2: Outlines the properties of lines, angles, triangles,
quadrilaterals, and polygons and applies them to solve related
problems.

C-3.3: Identifies attributes of three-dimensional shapes (cubes,
parallelepipeds, cylinders, cones), works hands-on with
material to construct these shapes, and also uses two-
dimensional representations of three-dimensional objects to
visualise and solve problems.

C-3.4: Draws and constructs geometric shapes, such as lines,
parallel lines, perpendicular lines, angles, and simple triangles,
with specified properties using a compass and straightedge.
C-3.5: Understands congruence and similarity as it applies to
geometric shapes and identifies similar and congruent triangles.




Curricular
Goal

Description

Competencies

CG-5

CG-7

CG-38

CG

1
O

CG-10

Collects, organises,
represents (graphically and
in tables), and interprets
data/information from
daily-life experiences.

Engages with puzzles and
mathematical problems and
develops own creative
methods and strategies to
solve them.

Develops basic skills and
capacities of computa-
tional thinking, namely,
decomposition, pattern
recognition, data
representation, generali-
sation, abstraction, and
algorithms in order to
solve problems

mathematical ideas over a
period of time and the
contributions of past and
modern mathematicians
from India and across the
world.

Knows about and
appreciates the
interaction of
Mathematics with each of
their other school
subjects.

C-5.1: Collects, organises, and interprets the data
using measures of central tendencies such as average/
mean, mode, and median.

C-5.2: Selects, creates, and uses appropriate graphical
representations (e.g., pictographs, bar graphs,
histograms, line graphs, and pie charts) of data to
make interpretations.

C-7.1: Demonstrates creativity in discovering
one's own solutions to puzzles and other problems,
and appreciates the work of others in finding their
own, possibly differe 1

rns systematic counting and listing,
matic reasoning about counts and iterative
s, and multiple data representations; learns to
evise and follow algorithms, with an eye towards
understanding correctness, effectiveness, and
efficiency of algorithms.

C-9.1: Recognises how concepts (like counting
numbers, whole numbers, negative numbers, rational
numbers, zero, concepts of algebra, geometry)
evolved over a period of time in different civilisations.
C-9.2: Knows and appreciates the contributions of
specific Indian mathematicians (such as Baudhayana,
Pingala, Aryabhata, Brahmagupta, Virahanka,
Bhaskara, and Ramanujan).

C-10.1: Recognizes how Mathematics interacts with
Science, Social Science, Visual Arts, Music,

Vocational Education, and Sports.
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PATTERNS IN
MATHEMATICS

Learning OulCOIm eS: BT 5

Learners will be able to

Identify, describe, and generalize patterns in numbes€ and shapes. (CG-1)

|

|

|

|

Represent patterns algebraically and use t toWmake predictions. :
(CG-8) |

Apply logical reasoning to explore t atical relationships in :
real-life contexts. (CG-10) |
|

|

|

e Appreciate the beauty and stru ematics through pattern

recognition. (CG-9)

1.0 Introduction
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“Do you know what’s common among all of them?”

“They all follow patterns — arrangements that repeat or grow in a regular
way. Just like how days follow nights, and seasons follow one another, numbers
and shapes in math also follow beautiful patterns.

Now, we’ll become pattern detectives and uncover the hidden rules behind
them!”

1.1 What is a Pattern?

A pattern is an arrangement or sequence that repeats in a predictable
way. Patterns can be found in numbers, shapes, golours, sounds, or

designs. They help us recognize order, make predi s, and understand

relationships in mathematics and nature.
Let us see some examples of patterns
1. Number Patterns

e Example 1: 2, 4, 6, 8, 10, .
* Each number increases 2 (am arithmetic pattern).

e Example 2: 1, 2, 4, 8{1

% Each number_is multipli€d by 2 (a geometric pattern).
2. Shape Patterns
e Circle, Sq le, Square, Circle, Square, ...
% Shapes eat'in a regular alternating pattern.

3. Colour Pattern

900000

e Colours Pink and Yellow repeat alternately.

4. Patterns in Nature
e The arrangement of petals in a sunflower and the spiral of a shell -

both follow natural patterns like the Fibonacci sequence.

A pattern is something that repeats in a regular way and helps us predict
what comes next.

Class 6 - Mathematics o
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1.2 What is Mathematics?

Mathematics is, in large part, the search for patterns, and for the
explanations as to why those patterns exist.

Such patterns indeed exist all around us — in nature, in our homes
and schools, and in the motion of the sun, moon, and stars.

They occur in everything that we do and see, from shopping and
cooking, to throwing a ball and playing games, to understand weather
patterns and using technology.

The search for patterns and their explanations can be a fun and
creative endeavour. It is for this reason that mathematicians think of
mathematics both as an art and as a science. BHis year, we hope that
you will get a chance to see the creativity an tistry involved in
S.

It is important to keep in mind that Mg ics aims to not just
planations for why they
bg used in applications well
iscovered, which can then

exist. Such explanations can often
beyond the context in which ghey w
help to propel humanity forw

For example, the und d patterns in the motion of stars,
planets, and their satell ed)humankind to develop the theory of
gravitation, allowing to la our own satellites and send rockets to

the Moon and to } imilarly, understanding patterns in genomes has
d curing diseases — among thousands of other

Figureit Out - 1.1

1. Can you think of other examples where mathematics |
Math Talk

( )

helps us in our everyday lives?

2. How has mathematics helped propel humanity
forward? (You might think of examples involving:
carrying out scientific experiments; running our
economy and democracy; building bridges, houses ‘
or other complex structures; making TVs, mobile |
phones, computers, bicycles, trains, cars, planes, |
calendars, clocks, etc.)

Class 6 - Mathematics °
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1.3 Patterns in Numbers

Among the most basic patterns that occur in mathematics are patterns of
numbers, particularly patterns of Counting Numbers (Natural Numbers),
whole numbers:

1, 2,3, 4,5, ..

0,1,2, 8,4, ..
The branch of Mathematics that studies patterns in whole numbers is
called number theory.
Number sequences are the most basic and among the most fascinating
types of patterns that mathematicians study. Table 1 shows some key

number sequences that are studied in Mathenfati

( 1,1,1,1,1,1, 1, ...
1,2,3,4,5,6, 7, ..
1,3,5,7,9, 11, 13, ...
2,4,6, 8, 10, 12, 14, ...
1, 3, 6, 10, 15, 21, 28, ...
1, 4, 9, 16, 25, 36, 49, ...
1, 8, 27, 64, 125,

1, 2, 3, 5, 8, 13, (Virah anka*/Fibonacci numbers)
1, 2, 4, 8, 16 6a\... (Powers of 2)
L 1, 3, 9, 27, 81 L7729, ... (Powers of 3)

# Virahanka (oth century CE),
Hemachandra (1150 CE) basing upon
Chanda Shastra of Pingala (2nd century
BCE) worked on finding patterns of
syllables-laghu,guru, developed a
sequence of numbers which is now
credited as Fibonacci (1228 CE)

sequence. The sequence starts with 1, and each subsequent number is
the sum of the two preceding ones (V_=V_ + V_,) giving the series
1, 2, 3,5, 8, 13, and so on.

Class 6 - Mathematics °




1.3 ﬁo&i’sﬁ%’q QT AN

ne3BTY, BOROWTIT $; 08 BRI é)mzsﬁm?e xosjgsﬁe; DTYAND, QNI eTeooN s :1093571%*

QWA
1, 2, 3,4, 5, ...
0,1, 2 3, 4, ...
TpeaF BoasneE, DTYANTTY O, 080T TRWOW NESTT m@s’oﬁamq Hoaz, %cr%os Q0TI
BB,

Boaz, B,ee3ned ©3 08 TRWLIRTINS 308 MESTLHTO L3 0T [WRTWOI $3,08 STRFT VI ANG
DFPNYY K03, NeSTHY, 573, 00T BREHT 3O T30 K0T, 3, eeInT) 3ReTF 1 SpedROTT.

gnedp 1: Rosm, Serdny wmwdﬁr&

4 )
1,1,1,1,1, 1, 1, ... (DR, 17 #%)
1,2,83,4,5,6,7, .. (2688 %o eQ‘
1,3,5,7,9, 11, 13, ... (¥% =

2,4, 6,8, 10, 12, 14, ... 033
1, 3, 6, 10, 15, 21, 28, ... e edBo $0a3 nvd)
1, 4, 9, 16, 25, 36, 49, L NS |/ INE Roas,med)

1, 8, 27, 64, 125, 216, ... P X035, 1)
1, 2, 3,5, 8, 13, (QTOBOT*/e3Reos Hoad nvd)
1, 2, 4, 8, 16, 32, - (2 T TEn)
1, 3,9, 27, 8 29, ... (3 TF=n)
\_ J

& ond (3,63 23¢ ITRRI) I 0T ToF, SPITWIN
QTZOT (3,330 633¢ IBRNT), 320303, (3,.36. 11560)
- . OF,, MOTO .Q0W VITNY. DTQINITY
FOWILROORTTE), FOT [RBTTD. B3N LWReTB
(8,.3p 1228) 3ecdodnn JONIBGTOT Foad,ne

F,06300089, ©RW,0H TFRATOO. & ¥,83 100T
SBOYIMOBT 0B B, & TNV 708, LohF TR R NY (V =V - +V ) Segmenadgd.
QW FOZ=N 1, 2, 3, 5, 8, 13, 0,0 3,eed WTOTT.

63c 3oR8 - neds”




Figure it Out - 1.2

1. Can you recognise the pattern in each of the

sequences in Table 1?

2. Rewrite each sequence of Table 1 in your notebook,

along with the next three numbers in each sequence. , ,
o ) TIE

After each sequence, write in your own words what is % y

the rule for forming the numbers in the sequence. !

1.4 Visualising Number Sequences

|
|
|
Math Talk h

N @

Many number sequences can be visualised using pictures. Visualising

mathematical objects through pictures or diagra

way to understand mathematical patterns and én

the first seven sequences in Table 1 using
Table 2: Pictorial representation of sd

)

can be a very fruitful
ts. Let us represent
ollo pictures.

BOCIr S€qucnces

@ ®
1 1
® L 1]
1 2

@
(e} oo
1 3
0 o0
o oo
2

]
L] o °
1 3

[ X J
® [ X J
1 4
1

@
1

3

— e

L X X X J

o000

o000

o0 00O
16

All 1I’s

Counting
numbers

Odd
numbers

Even
numbers

Triangular
numbers

Squares
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Figure it Out - 1.3

1. Copy the pictorial representations of the number

sequences in Table 2 in your notebook, and draw

([ Math Talk

v @

the next picture for each sequence!

2. Why are 1, 3, 6, 10, 15, ... called triangular numbers?

Why are 1, 4, 9, 16, 25, ... called square numbers or
squares? Why are 1, 8, 27, 64, 125, ... called cubes? |

3. You will have noticed that 36 is both a triang number and a square
number! That is, 36 dots can be arrang ectlypboth in a triangle
and in a square. Make pictures in yomr ebooK illustrating this!
This shows that the same numbe e zepresented differently, and
play different roles, dependiig on the €ontext. Try representing some
other numbers pictori t ways!

4. What would you call the follo%wing sequence of numbers?

1 7 19 37

That’s right, they are called hexagonal numbers! Draw these in your
notebook. What is the next number in the sequence?
5. Can you think of pictorial ways to visualise the sequence of Powers of

2? Powers of 3?

Class 6 - Mathematics °
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Here is one possible way of thinking about Powers of 2:

1 2

1.5 Relations among Number Sequences

Sometimes, number sequences can be related to each other in surprising

ways.
Example: What happens when we start adding up ‘@dd numbers?

1=1=12

1+3=4=22
1+3+5=9=32

1+3+5+7=16

1+3+5+7#9

1+3+ 7 + =36=62% ..
(We write a a as a? and read as a square)
This is a real 1 pattern!
# Why does this Rappen? Do you think it will happen forever?
The answer is that the pattern does happen forever. But why? As
mentioned earlier, the reason why the pattern happens is just as important
and exciting as the pattern itself.
A picture can explain it
Visualising with a picture can help explain the phenomenon. Recall that
square numbers are made by counting the number of dots in a square

grid.

Class 6 - Mathematics Q




2 T oeng urﬁ\ O3REWTWTITOT WO DTS YT/

1.5 Doam, 3,eeIneO T HOWOFN

6@@@5&@ R85 3, 063N $ZO3FFT eS80, TSFT FOWOT FHPORTLITIT. VTOTOTHBN -
Do) WX xo@%ﬁeys& BRTLO 09, COWATIN DTMITT?

1=1=12?

1+3=4=22

1+3+5=9=23

1+3+5+7=1 Q

1+3+5+7+9=25=252

1+3+ 9+11=36=62..
(o) ) > 03N 280303 e B WAF 03, 03PN LT es)
QT VLWENOTR RIOTITT amdx !
B T OF LEMINIZT? BT &erodoe WNOTOWTOIOTT 0T V) LONRINT?
B8 QTYAR) oeriodde OOTWI T 20eTIE VBT, TS DF? BB TEPTOE, DT,
%oeﬁda@déﬁ FOTED @mﬁde—-"&e 32080 $BY TRETIVOITTDOCIRNGS.
WOTR %P, VTR, QVF[OTWTITD

238, BR00N 33,8, FORYTOOT T TINTB/R), BORLI ATICTINWBOW. Wne N T, 103N

xosjzgojamoL RE WNE 50&%7?@?&2{ DRTIOT @omddqi réa;%@m% .

63¢c 33n8 - neds”




I
# How can we partition the dots in a square grid into odd |
numbers of dots: 1, 3, 5, 7,... ? ;

Think about it for a moment before reading further!

f Math Talk
Here is how it can be done:

This picture now makes it evident that
1+3+5+7+9+11 6 X
Because such a picture can be mad€foré's e of any size, this explains
why adding up odd numbers giv€s squa mbers.
# By drawing a similar picture, c ou Say what is the sum of the first 10
odd numbers?

# Now by imagining a similar e, or by drawing it partially, as needed,

can you say wha sum of the first 100 odd numbers?
Another example of s a relation between sequences:
Adding up and
Let us look at th following pattern:
1=1=1x 1=12
1+2+1=4=2x2=22
1+2+3+2+1=9=3x3=32
1+2+3+4+3+2+1=16=4x4=4?
1+2+3+4+5+4+3+2+1=25=5x5=52
1+2+3+4+5+6+5+4+3+2+1=36=6 x6=62
This seems to be giving yet another way of getting the square numbers—

by adding the counting numbers up and then down!
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# Can you find a similar pictorial explanation?

Figure it Out - 1.4

1. Can you find a similar pictorial explanatio &
adding counting numbers up and dow%

1,1 +2+1,1+2+3+2+1, ..., e e

numbers?
2. By imagining a large version @f yourjpicture, or drawing it partially, as
needed, can you see what wi he valueof 1 + 2 + 3 + ... + 99 +

100 +99+...+3+2 + 12

3. Which sequene ou get when you start to add the All 1’s sequence

up? What 2 do you get when you add the All 1’s sequence up
and down?

4. Which sequente do you get when you start to add the counting numbers
up? Can you give a smaller pictorial explanation?

5. What happens when you add up pairs of consecutive triangular
numbers? That is, take 1 + 3,3 + 6, 6 + 10, 10 + 15, ... Which sequence
do you get? Why? Can you explain it with a picture?

6. What happens when you start to add up powers of 2 starting with 1,
ie,take 1,1 +2,1+2+4,1+2+4+8,...?7Nowadd 1 to each of

these numbers — what numbers do you get? Why does this happen?
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7. What happens when you multiply the triangular numbers by 6 and
add 1? Which sequence do you get? Can you explain it with a picture?
8. What happens when you start to add up hexagonal numbers, i.e., take
1,1+7,1+7+19,1+7+ 19 + 37, ... 2 Which sequence do you get?

Can you explain it using a picture of a cube?

9. Find your own pattern relations in and among the sequences in

Table 1. Can you explaint why they happen with a picture or otherwise?

1.6 Patterns in S

Other imp d basic patterns that occur in Mathematics are
patterns of shapé€s. These shapes may be in one, two, or three dimensions
(1D, 2D, or 3D) — or in even more dimensions. The branch of Mathematics
that studies patterns in shapes is called geometry.

Shape sequences are one important type of shape pattern that
mathematicians study. Table 3 shows a few key shape sequences that

are studied in Mathematics.
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Table 3: Examples of shape sequences

Pentagon Hexagon Polygons

Octagon Nonagon

Complete
Graphs

Stacked
Squares

Stacked
Triangles
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Figure it Out - 1.5

I
1. Can you recognise the pattern in each of the sequences in |

Table 3? Ma tIg:HTaIk

Y @

2. Try and redraw each sequence in Table 3 in your
notebook. Can you draw the next shape in each
sequence? Why or why not? After each sequence, <
describe in your own words what is the rule or pattern !
for forming the shapes in the sequence. |

1.7 Relation to Number Sequences

Often, shape sequences are related to numbe ences in surprising
ways. Such relationships can be helpful in i d understanding

both the shape sequence and the related equence.
Example: [From table 3(i)] The numbe s in the shape sequence of
Regular Polygons is given by the coufiti ers starting at 3, i.e., 3,
4,5,6,7,8,9, 10, .... Thatis w es are called, respectively,
regular triangle, quadrilateral (i.e uare), pentagon, hexagon,
heptagon, octagon, nona a , etc.

The word ‘regular’reie the fact that these shapes have
equal-length sides and also ‘angles’ (i.e., the sides look the same

the same). We will discuss angles in more depth
in the next chapt

The other ste
with number

ences in Table 3 also have beautiful relationships

Figure it Out - 1.6

1. Count the number of sides in each shape in the sequence I
of Regular Polygons. Which number sequence do you get?

What about the number of corners in each shape in the
sequence of Regular Polygons? Do you get the same
number sequence? Can you explain why this happens? I

2. Count the number of lines in each shape in the sequence of
Complete Graphs. [From table 3 (ii)] Which number sequence do you
get? Can you explain why?
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3. How many little squares [From table 3 (iii)] are there in each shape of
the sequence of Stacked Squares? Which number sequence does this
give? Can you explain why?

4. How many little triangles [From table 3 (iv)] are there in each shape of
the sequence of Stacked Triangles? Which number sequence does this
give? Can you explain why? (Hint: In each shape in the sequence, how
many triangles are there in each row?)

5. To get from one shape to the next shape in ghe Koch Snowflake
sequence, one replaces each line segment ‘—’ ‘speed bump’ VAN
As one does this more and more times, t angestbecome tinier and
tinier with very very small line segments.

y total line segments

are there in each shape of t h owflake? What is the
corresponding number sequefice? ( swer is 3, 12, 48, ..., i.e., 3
times Powers of 4; this s ce is/not shown in Table 1.)

1.8 Patterns in Nature

Patterns in Natu Mathematical Wonder
Nature is full of b

leaf to the vas

iful and fascinating patterns - from the smallest
. These patterns are not just random; they follow
mathematical

itself.

inciples that help us understand how nature organizes

1. Common Patterns Found in Nature
a) Spirals :
Where we find Spirals in Nature?
® Found in snail shells, pinecones, sunflowers, galaxies and also in some
art.
® They often follow the Fibonacci sequence, where each number is the

sum of the previous two (1, 2, 3, 5, 8, 13...).
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e Example: The arrangement of seeds in a sunflower follows a spiral

pattern for maximum packing.

b) Symmetry
Can you give me som
Nature?

® Seen in butte
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e Bilateral symmetry - same on both sides (like a human face).

® Radial symmetry - arranged around a center (like a daisy or jellyfish).

Daisy

c) Fractals
These are some exampl r Is.

1

o Patterns that repeat at di t scales - "a pattern within a pattern.'

e Found in snowflakes, fern leaves, lightning, and river networks.

e Example : ‘V prafiching of trees or blood vessels.

2 N
V> AT 22

Branching trees Blood vessels
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d) Waves and Ripples

Where we observe Waves and Ripples in Nature?

® Seen in sand dunes, ocean waves, and wind-blown patterns on snow
or desert sand.

® These form due to the movement of air or water following physical

laws.

Sand dunes Ocean waves

2. Why Do Patterns r in Nature?
e Efficiency . Natu¥g uses minimum energy to create maximum order.
e Growth rule ells and organisms grow following mathematical ratios.
® Adaptation - *Patterns help living things survive (e.g., camouflage

patterns in animals).

3. Connection to Mathematics
® Geometry explains shapes and symmetry.
® Algebra describes sequences and patterns like Fibonacci.
® Trigonometry models waves and spirals.

® Fractals connect mathematics with art and computer graphics.
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) Project Work

e Observe five natural objects like leaf, shell, flower, cloud, fruit, etc. Write
your observations (for example kind of patterns viz. spiral, symmetry
etc.). Relate them to a mathematical concept (for example, sequence,
shape, ratio, etc.) in your project work. Draw neat diagrams and draw
lines of symmetry for the objects.

/ CHAPTER MASTERY )

1. Which of the following is Virahanka/Fibondcci ‘Sequence?
A) 1,1,3,5,6, - - -
0 1,2,3,5, - - -

2. Match the following:
(i) square numbers

(ii) cube numbers
(iii) Triangular numbers
A) (i)-a, (ii)-b, (iii)-c 1)-b, (ii)-c, (iii)-a
C) (i)-a, (ii)-c, (iii)-b ) (i)-b,(ii)-a, (iii)-c

3. What is the next er in the sequence: 1,7,19,37, - - -
A) 61 B) C) 59 D) 47

i agonal number (19) through a diagram.

o1
7
5
o

.o or both triangular and square number.
6. Assertion(A) :
Reason(R) : By adding the counting numbers up and down we get square

numbers.

9,16, - - - are square numbers

A) Both (A) and (R) are correct and (R) is the correct explanation
of (A)

B) Both (A) and (R) are correct and (R) is not the correct explanation of (A)
C) (A) is correct and (R) is false.
D) (A) is false and (R) is correct.

7. What is a pattern?

8. Which mathematical sequence is often seen in natural patterns like
sunflowers and pinecones?
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9. How is the Fibonacci sequence connected to spirals in nature?

10. Why do honeycombs have a hexagonal pattern?

11. Explain how symmetry helps in nature.

12. Find the next three terms in the pattern: 2, 4, 8, 16, , ,

13. The arrangement of petals in a flower follows Fibonacci numbers. If a
flower has 13 petals, predict the number of petals in the next in this
pattern.

14. Observe these numbers: 1, 4, 9, 16, 25...

Identify the pattern and explain the rule.

15. Compare a fern leaf and a snowflake. What common pattern do they share?

16. Do you think patterns in nature can help in tec logical design? Give
an example.

17. Explain the efficiency of nature of spirals insps

18. Design a pattern using shapes that cou present growth in nature.
Describe your rule.

e?

B Mathematics may be vie search for patterns and for the
explanations as to why thos erns exist.

B Among the most basic patternsghat occur in mathematics are number
sequences.

B Some important
numbers, od u
numbers, cub pers, Virah a nka numbers, and powers of 2.

B Sometimes number sequences can be related to each other in beautiful
and remarkable”ways. For example, adding up the sequence of odd
numbers starting with 1 gives square numbers.

B Visualising number sequences using pictures can help to understand
sequences and the relationships between them.

B Shape sequences are another basic type of pattern in mathematics. Some
important examples of shape sequences include regular polygons,
complete graphs, stacked triangles and squares, and Koch snowflake
iterations. Shape sequences also exhibit many interesting relationships
with number sequences.

B In nature, patterns appear in plants, animals, shells, rivers, clouds, and
even weather.
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LINES AND
ANGLES

Learning OutcCorm es: e ——

Learners will be able to

Identifiesand draws points, line segments, rays,4nd lines; recognizes
intersecting, parallel, and perpendicular lines. (€G-

Classifies angles as acute, right, obtuse, s , reflékX, and complete;

measures and draws angles using a protza
Identify clockwise and anticlockwise rogfttio recognize different types
of angles in figures and real-life tiods.

Si
(CG-3)
Distinguish between a line e segiment and understand that exactly
one line can pass throughftw inct point.

(CG-6)
Verify constructed s using measuring tools and classify angles as
acute, right, obtu aight, or reflex based on their measures..

2.0 Introductio

In our daily life we see lines everywhere, like roads, wires, and notebook

edges. A line is a straight path that goes on forever in both directions. A

line segment has two fixed ends, like aruler or pencil. A ray starts at one

point and goes on in one direction, like sunlight. When two lines or rays

meet at a point, they form an angle. Angles can be seen at corners of

tables, doors, and walls. The hands of a clock form different angles as

they move. Lines and angles are present in nature, like tree branches, in

roads and crossings in daily life. These shapes help us understand

direction and position. We can learn geometry by observing things around

us. Drawing and exploring helps us understand better.
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In this chapter, we will explore some of the most basic ideas of geometry
including points, line segments, lines, rays, and angles. These ideas form
the building blocks of 'plane geometry', and will help us in understanding

more advanced topics in geometry such as the construction and analysis

of different shapes.

2.1 Point
Mark a dot on the paper with a sharp tip of a pest€il. The sharper the tip,
the thinner will be the dot. This tiny dot wi you an idea of a point. A
point determines a precise location, gut as no length, breadth or
height. Some models for a point a bglow.

TELANGANA

Hyderabad
Q_I

Visakhapatnam
Vijayawada
Guntur

ANDHRA
PRADESH

\/

The tip ofa  The sharpened  The pointed Maincities in
compass end of a pencil end of a needle Andhra Pradesh Map

If you mark three points on a piece of paper, you may 7

¢

be required to distinguish these three points. For this ®

purpose, each of the three points may be denoted by a T
[ ]

single capital letter such as

Class 6 - Mathematics @



B3 9, 0ITY, WOTNY, TeagoD0BNED, Teadned, 3TN To22 FRCTNT FedTOE 3oy 239, 5080D

DRHOYRT FOINTIY T BILATIZET. B3 TOIN TeD0T 23,0803 TARLYIRE: YOBNTONTI.
23980080309 T8, 3[A0TITWOT LTATMTIT 90T STITNE TedT ) P CRAVMTTY, $PEBRREHTLD
BT TN FH0D RBREOT.

2.1 Wow

TS WERTIT SQ0T TORTT 30ed 1FE3TY NOTISA. IO T, WARLTAR 1308 YN,

B30T mgm QTN 20T WOTDNT ﬁegﬁoda&gl QETOZT. 2,070 WOT YOTT ADTDBY, APFORTT.
Cine] farjﬁt emzfgD BNO STT ITTNY,. WO WOTNT 3O [P @?59% WOOTS VBT

TELANGANA
Hyderabad

ANDHRA
PRADESH

\/

B AR $053,T, BT FEANY, 802,703

NN
Y2 TE B30 RATHOT 30D

LOTD TOFCI 30e ARTV 'z,‘.’)ozjmeﬁa%L TOTOSATT, V) B3 =oRTR Z

¢

WOTONTI, B3, e37eIFNUTIT. W, Ty & Womdm=), Z, P 308y

T oz won et @gpaow TAWTWITOTD. T3 womﬁ@ﬁ@{ ‘Do 7,

6:¢ 3TNS - neds




2.2

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.

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 rout B
(Fig. 2.1).
What is the shortest route from A t

shortest path from point A to Point
A and B) as shown here is called
from A to B. It is denoted by eithgr AB OF BA. The Fig. 2.1
points A and B are calle e nts of the

line segment AB.

Line

Imagine that lingysegment from A to B (i.e., i
AB) is extend d A in one direction and B
beyond B in the'gther direction without any end

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

think you can draw a complete picture of a line?
No. Why?

A line through two points A and B is written as A<_B> . It extends forever in
both directions. Sometimes a line is denoted by a letter like /or m.
Observe (Fig. 2.1 and Fig.2.2) that any two points determine a unique

line that passes through both of them.

Class 6 - Mathematics e




‘0oz P s0E) ‘womd T 20w L@epmidgd. Amumon $gnt 20TmT mSNYRD & SA0R0T

:psg @32503 é%iﬂdagﬁ Q0T NURETICBD.

2.2 3eanoR

200TD mwwmq WO, J0TT SROWO. ) WOTIT rbdaésaq
FOLAONTOY?, QT30 T8I 0BT %egﬁoﬁamq e, A A B0

B 200 Q8@ @080 womﬁ@@{ BROT.
20T TIFCL 0eeS OINFYTITTR HTED LWOTON A 3082

B Ny, MOSFR0. A B, B R Zomdsmen g oeeny

Bobap (8, 2.1).

A 20T B 1 98¢ 383 TRI0TOT SR odRw)

B
SReOATOT0Z A- omodJ0n B 2omod J
B
FeOTO3) YTOW =98¢ TR T[HRTT RN 8t
QBT BEETVOT DOTID Ed’ojaoée o BA o3nA A
.1

Nmz%wmd A 202 B »omon CEIDNOBT 90830
LOTINGD 0T 680533@@

2.3 Bea3

A ooz TeannDor (2033, AB) =30

’ ] m
A 00T 2.0 QTP B 02003 2R 000 D3TY, cxneydie B
BOZ QT B DATI 0T FOXERE (238, 2.2 SReRD). BT Teajodd
‘ A
Tror 283, AT 20 D SLRRIHIT? A HF? U3 2.2

TR WOTN A 083 B 30008 T Deends Seadcsdm), <A_B> 0T WBCRSMTT. QT
DTBR DBNYY, B0Z,DHQTOZ DFOROTT. TRy TeaJodmy I wgme: m FoBE $FBRT
RABRNZT.

OIRTIE TR WOTDN, BTTET WALLT TOTTBRETO BT, 6@93033:% Sntercin) DOLOTI,

ReoRn (233, 2.1 I WS, 2.2 RERY TOBDR0.)

63¢ 3ONS - s @




2.4 Ray

A ray is a portion of a line that starts at one point (called the starting point

or initial point of the ray) and goes on endlessly in a direction. The following

are some models for a ray:

Beam of light from a

lighthouse

Look at the diagram (Fi

Two points are marked

starting point A and_the ot a point P P
on the path of the @ We then denote the
ray by AP, A
Fig. 2.3
Figure it Out - 2.1
1.

e ) e )
Ramu marked a point on a Venkat marked two points on
piece of paper. How many a piece of paper. How many
I he d that different lines can he draw

nes can he dra at pass
' v P that pass through both of the
through the point? points?

\ J . J

Can you help Ramu and Venkat find their answers?
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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?

2 R

Fig. 2.4.

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

rays?
A
T @
Fig.
4. Draw a rough fig write labels appropriately to illustrate each of the
following:
<>
a. OP and OQ .

b. XY and f’jint sect at point M.
c. Line I contains points E and F but not point D.
d. Point P lies on AB.
5. InFig. 2.6, name:
a. Five points
b. A line

c. Four rays

d. Five line segements
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6. Here is a ray OI> (Fig. 2.7). It starts at O and passes
through the point A. It also passes through the
point B.

—>
a. Can you also name it as OB? Why?

—S —_
b. Can we write OA as AO? Why or why not?

2.5 Angle

An angle is formed by two rays having a common

starting point. Here is an angle formed by rays

— —>
BD and BE where B is the common starting
point (Fig. 2.8).

The point B is called the vertex of the E
S —_ .
angle, and the rays BD and BE are % Fig. 2.8

B
ertex

called the arms of the angle. How ca
we name this angle? We can simiply us vertex and say that it is the
Angle B. To be clearer, we use a peint ogjeach of the arms together with the
vertex to name the angle. In thissgase, we name the angle as Angle DBE or
Angle EBD. The word angle cande replaced by the symbol ‘£, i.e., Z/DBE

or /ZEBD. Note th ecifying the angle, the vertex is always written as
the middle letter.

To indicat , we use a small curve at the vertex (refer to
Fig. 2.9).

The size of an angle is the amount of rotation or turn that is needed
about the vertex to move the first ray to the second ray.

Final position
of Aay
Amount of turn is the size of
the angle
Verte » Initial Position of ray
Fig. 2.9

Class 6 - Mathematics @




6. 2, t.om 83 OA 3. (233, 2.7) am O 39, sdoymn A

A
LOTNAOT BURVE TITAEBH. A0 B 200008 Rowwssgp B
TOTTRENOZT.
—
a. Qe BWSY, OB 203 33030wR0Te? 0F?
— — o ue, 2.7
b. ) OA &), AO 0% wowmdTe?

DT BP0 T ©Q?
2.5 e

ROWRT; STOYE WOTOW/IY BROOTOT TR FTLINYOT IRCIw)
ROEPTMOE . A, B_D> R EE 3TEANPOT WOTO TRET
womﬂmd B mmsg &STORT WOTING (88, 2.8).
B 2om@dy 36T gon 20m> 330300 6. B_D>
3TEINTTY BRCTT LPIOME 0TI FTCIOZ6:3. Toey)
TBHOBWIBIT ? J0zy) RCFN %oﬁdﬁaq WY,

BESWTIT. 23R, BTN T wswmﬂ
BT LIOTNT 2068 20T WOTDBWTOPUFROZ &R 008, Tow)

@mswmq 3res DBE «gm 0 THORIT €33,
FRET, 38 wwwsoq ‘2L, zé@q CNTWIBOTY, S0TT,
/DBE egme ZEB Fnes | HRWRITIN, T 0NTTY,
CIRTINLR T Bodng e @owqu NEOJR.

20T BRET FOUAR, T 30N, [eg 37, Teadoddd) wIRdZ e (33, 2.9. dned.)

BRTOSe 3TCITI), PTEE $TETHTTT BOFLD J,0nE AWTLW BRFDNTOT STOMONE STeoo
STINT T,I0E9R¢ FRETT M0, TONT3.

30T 90830 m@ﬁ

STRNTCD T,BRe0Y ERCIT W=, TN

3,on » 30T STOWT T
83, 2.9

63¢ 3ONS - s @




Vidya has just opened her book. Let us observe her opening the cover of

the book in different scenarios.

# Do you see angles being made in each of these caseg? Can you mark their
arms and vertex?
Which angle is greater—the angle in C e angle in Case 2?

Just as we talk about the size of a lige basedyon its length, we also talk

about the size of an angle based s amount of rotation.
So, the angle in Case 2 is greater as in this case she needs to rotate the

cover more. Similarly, th Case 3 is even larger than that of Case
2, because there j en e rotation, and Cases 4, 5, and 6 are
successively large es with more and more rotation.

Let’s look ther examples where angles arise in real life by

rotation or turn:

e In acompass or divider, we turn the arms to form an angle.
The vertex is the point where the two arms are joined.
Identify the arms and vertex of the angle.

e A pair of scissors has two blades. When we open them (or

‘turn them’) to cut something, the blades form an angle.

Identify the arms and the vertex of the angle.
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e Look at the pictures of spectacles, wallet and other common objects.

Identify the angles in them by marking out their arms and vertices.

Do you see how these angles are for rning one arm with respect

to the other?

I I
| Teacher needs to organise v%twlties with the students to recognise |
: the size of an angle as rotation. :

1. Can you find the angles in the given pictures? Draw the rays forming

any one of the angles and name the vertex of the angle.
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2. Draw and label an angle with arms ST and SR.

3. Explain why ZAPC cannot be labelled as #P?

4. Name the angles edi e given figure.

T R
5. Mark any three points on your paper that are not on one line. Label
them A, B, C. Draw all possible lines going through pairs of these points.
How many lines do you get? Name them. How many angles can you
name using A, B, C? Write them down, and mark each of them with a

curve as in Fig. 2.9.
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6. Now mark any four points on your paper so that no three of them are on
one line. Label them A, B, C, D. Draw all possible lines going through
pairs of these points. How many lines do you get? Name them. How
many angles can you name using A, B, C, D? Write them all down, and

mark each of them with a curve as in Fig. 2.9.
2.6 Comparing Angles

Look at these animals opening their mouths. Do yougsee any angles here? If

yes, mark the arms and vertex of each one. Sole mouths are open wider

than others; the more the turning of the ja larger the angle! Can you

arrange the angles in this picture fromg to largest?

# Isitalwayse compare two angles?

o
> £ 0
| n“ﬁ o
<« |

Here are some angles. Label each of the angles. How will you compare

them?

Draw a few more angles; label them and compare.
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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.

Ay -

(B) RC

The picture shows the two angles superimp pow clear that ? Z/PQR

is larger than ZABC.

Equal angles. Now consider ZAO the figure. Which is greater?

X
A
0

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

2
-

OA & OX and OB & OY. So, the angles are equal in size.

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

—s
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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% Where else do we use superimposition to compare? Math Talk
>~ f f@'? -

Figure it Out - 2.3

1. Fold a rectangular sheet of paper, then draw a

line along the fold created. Name and compare
the angles formed between the fold and the sides
of the paper. Make different angles by folding a

rectangular sheet of paper and compare the
angles. Which is the largest and smallest a

you made?

2. In each case, determine which angle i why. I
a. ZAOB or «£XOY
b. ZAOB or «XOB
c. £XOB or «2X0OC

1
Math Talk

0 B i |

Discuss with your frienés o

you decided which one is greafer.

3. Which angle is g r: ZXOY or ZAOB? Give reasons.

Comparing angles without superimposition
Two cranes are arguing about who can
open their mouth wider, i.e., who is

making a bigger angle.

Let us first draw their angles. How do we

Fig. 2.10

know which one is bigger? As seen before,
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one could trace these angles, superimpose them and then check. But
can we do it without superimposition?

Suppose we have a transparent circle which can be moved and placed
on figures. Can we use this for comparison?

Let us place the circular paper on the angle made by the first crane. The
circle is placed in such a way that its centre is on the vertex of the angle.
Let us mark the points A and B on the edge circle at the points where the

arms of the angle pass through the circle.

B
& B
0e°

A "A

Can we use this to find out if #his angle is greater than, or equal to or

smaller than the a ade by the second crane?

Let us place it on'fie angle made by the second crane so that the vertex

coincides with re of the circle and one of the arms passes through
OA.
BY
X

Can you now tell which angle is bigger?
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Which crane was making the bigger angle?
If you can make a circular piece of transparent paper, try this method to
compare the angles in Fig. 2.10 with each other.
Fr————————————— Teacher’s Not¢e ' ——————————— 8
A teacher needs to check the understanding of the students around the
notion of an angle. Sometimes students might think that increasing the
length of the arms of the angle increases the angle. For this, various

situations should be posed to the students to check their understanding

on the same. &
- ON a
2.7 Making Rotating Arms
Let us make ‘rotating arms’ using tw@ paperistraws and a paper clip by
following these steps:
1. Take two paper straws and a@ip. ﬂ
=

2. Insert the stra the arms of the paper clip. \ ~

-

3. Your rotating arm is ready!

Make several ‘rotating arms’ with different angles between the arms. Arrange
the angles you have made from smallest to largest by comparing and using
superimposition.

Passing through a slit: Collect a number of rotating arms with different

angles; do not rotate any of the rotating arms during this activity.
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Take a cardboard and make an angle-shaped slit as shown below by

tracing and cutting out the shape of one of the rotating arms.

the rotating arms will pass through t

The correct one can be found b

Slit angle i greater ~ Slit angle is less Slit angle is equal
than the arms’ than the arms’ to the arms’ angle.
angle. The arms angle. The arms The arms will go
will not go through  will not go through  through the slit.
the slit. the slit.

Only the pair of rotating arms where the angle is equal to that of the slit
passes through the slit. Note that the possibility of passing through the slit
depends only on the angle between the rotating arms and not on their lengths

(as long as they are shorter than the length of the slit).
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= == s

Challenge: Angle reduced.

Reduce this angle.
; ! = \5‘4\? Q&

he angle is still
the same!

(5

2.8 Special Types of Angles

Let us go back to Vidya’s notebook and
observe her opening the cover of th
book in different scenarios.

She makes a full turn of the cove

when she has to write while gthe =
book in her hand.
She make al n of the cover when she has to open it on her table.

In this case, obgerve the arms of the angle formed. They lie in a straight

line. Such an angle is called a straight angle.

° '/;\ *~—>
A O B

Fig. 2.11

Let us consider a straight angle ZAOB. Observe that any ray &3 divides

it into two angles, ZAOC and ZCOB.
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C

C C
B A O B
I

Math_Talk

# s it possible to draw OC such that the two angles are

equal to each other in size? & na
> |
& Let’s Explore

We can try to solve this problem usin@ a piece ‘of paper. Recall that when a
fold is made, it creates a crease iSstraight.

Take a rectangular piece of paper andion one of its sides, mark the straight

angle AOB. By folding, try té¢'ge ease) passing through O that divides
/AOB into two equal angl

How can it be d

Fold the paper such that OB overlaps with OA. Observe the crease and the

two angles formed.
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Justify why the two angles are equal. Is there a way to superimpose and
check? Can this superimposition be done by folding?

Each of these equal angles formed are called right angles. So, a straight
angle contains two right angles.

SR

Why
shouldn't you
argue with a
90\ [@mgie?

Because
they're
always right.

&

of an ‘L’. An angl@jis a right angle only if it is exactly
half of a straight angle. Two lines that meet at
right angles are called perpendicular lines.

Observe in the figure, the divider lines on the cross

roads are perpendicular.

Figure it Out - 2.4

1. How many right angles do the windows of your classroom contain? Do
you see other right angles in your classroom?
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2. Join A to other grid points in the figure by a straight line to get a straight
angle. What are all the different ways of doing it?

A B
o—o—o—0

3. Now join A to other grid points in the figure by a¥straight line to get a

e o o @ o ©
e o o (] e o
e o o o o e o
® o o e O e o
e o o o ) L B® ¢
e o o o o ® © o o 0 o o
Hint: Exte in¢€ further as shown in the figure below. To get a right

angle at A, need to draw a line through it that divides the straight
angle CAB into two equal parts.

‘0
‘0
‘0
@ o6 06 06 0 O
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4. Get a slanting crease on the paper. Now, try to get another crease that is
perpendicular to the slanting crease.

a. How many right angles do you have now? Justify why the angles are
exact right angles.

b. Describe how you folded the paper so that any other person who
doesn’t know the process can simply follow your description to get
the right angle.

Classifying Angles
Angles are classified in three groups as shown below. Right angles are
shown in the second group. What could be theg€ommon feature of the

other two groups?

>/‘|7

/\
-

|

_

In the first , dll angles are less than a right angle or in other words,

less than a quarter turn. Such angles are called acute angles.
In the third group, all angles are greater than a right angle but less than
a straight angle. The turning is more than a quarter turn and less than a

half turn. Such angles are called obtuse angles.

Figure it Out - 2.5

1. Identify acute, right, obtuse and straight angles in the previous figures.
2. Make a few acute angles and a few obtuse angles. Draw them in different

orientations.
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3. Do you know what the words acute and obtuse mean? Acute means
sharp and obtuse means blunt. Why do you think these words have

been chosen?

4. Find out the number of acute angles in each of the figures below.

/N AN

(ii)
What will be the next figure and how m angles will it have? Do

you notice any pattern in the numbgrs?
2.9 Measuring Angles

We have seen how to compar@two angles. But can we actually quantify

how big an angle is using afnu out having to compare it to another
angle?

We saw how v ngles can be compared using a circle. Perhaps a
circle could be use assign measures for angles?

Fig. 2.12

To assign precise measures to angles, mathematicians came up with an
idea. They divided the angle in the centre of the circle into
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360 equal angles or parts. The angle measure of each of these unit
parts is 1 degree, which is writtenas 1 .
This unit part is used to assign measure to any angle: the measure of an

angle is the number of 1 unit parts it contains inside it. For example, see

this figure:

It contains 30 units of 1 angle and so we say {##at 1 gle measure is 30 .

Measures of different angles: What i§" the “tneasure of a full turn in

degrees? As we have taken it to ¢ grees, its measure is 360 .
# What is the measure of a straight angl@ in degrees? A straight angle is half
of a full turn. As a full-turdis , turn is 180 . What is the measure

of a right angle in degreesPWwo right angles together form a straight angle.

As a straight angl sure O, aright angle measures 90

180 units

90 units

0] B 0 B

A pinch of history

A full turn or circle has 360 degrees. Why 360° was chosen? The Rigveda
the very oldest text speeks of a wheel with 360 spokes. Ancient calendars
of India, Persia, Babylonia, and Egypt had 360 days in a year.
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Babylonians used the number 60 in their counting, and also 360.
Mathematicians continued using 360 because it is the smallest number
that can be evenly divided by all numbers up to 10, aside from 7. Note that
360 is also evenly divisible by 12, the number of months in a year, and by
24, the number of hours in a day. This makes it easy to divide a circle into

equal parts. Each part is called a degree.

& The circle has been divided into 1, 2, 3, 4, 5, 6, 8, 9 40 and 12 parts below.

What are the degree measures of the resulting”angles? Write the degree

D
B

2

measures down near the indicated angles

P

-
\

N

Degree measures of different angles

How can we measure other angles in degrees? It is for this purpose that we

have a tool called a protractor that is either a circle divided into 360 equal

parts as shown in Fig. 2.12 (on page 32), or a half circle divided into 180

equal parts.
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Protractor

This is a protractor that you find in your geometry box. It is used to measure
the angles.

There are two sets of numbers ofa the pgot¥actor: one increasing from right

to left and the other incre t to right. Why does it include two
sets of numbers?

# Name the different sin igure and write their measures.
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Did you include angles such as £TOQ?

Which set of markings did you use — inner or outer?

What is the measure of Z/TOS?

Can you use the numbers marked to find the angle without counting
the number of markings?

Here, OT and OS pass through the numbers 20 and 55 on the outer

scale. How many units of 1 degree are contained between these two arms?
Can subtraction be used here?

How can we measure angles directly without having to subtrac

Place the protractor so the center is on the vert

he angle.
Align the protractor so that one the arms

s thrépgh the 0% mark as
in the picture below.

i
e
ONEILY .ad

e Tl 0 SRS 7,
N a® Ky

e CN\% 2,
IS A. BN\ -2
NS N Z
s /8 B\° 2
&g )/f‘
S V/¢& B\® 2
= ~ =
S=(p 2\33
= 2 ;_’
B

What is the degrée measure of ZAOB?
Make your own Protractor!

You may have wondered how the different equally spaced markings are

made on a protractor. We will now see how we can make some of them!

1. Draw a circle of a convenient radius on a sheet of paper. Cut out the
circle (Fig. 2.13). A circle or one full turn is 360 .

2. Fold the circle to get two equal halves and cut it through the crease to

get a semicircle. Write ‘O ’ in the bottom right corner of the semicircle.
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Fig. 2.13

The measure of half a

circle is ;— of a full

turn. (Fig. 2.14)
So, the measure of hal

1
a turn = — X
180° o\ 0° 2
_ 180° .
Fig. 2.14 Thus, wri
the le er

of the semicitc

3. Fold the semi-circular half as shown in Fig. 2.15 to form a

quarter circle.

The measure of a
quarter circle is
1

ZOf a full turn.
The measure of a A
1 1 .
2 turn = ZOf 360° =

90 units

1
Or, the measure of a 2

turn = ;— of a half 0 B
turn

gy = Sof 180° =
Thus, mark 90° at the
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4. Fold the sheet again as shown in Figs. 2.16 and 2.17:

Fig. 2.16 Fig. 2.17

When folded, this is %of the circle, or % of aturn, or 1 of 360° , or %of 180°

1 .o
or 50f90 =

The new creases formed give us measures d 180° -45° =135°

as shown. Write 45° and 135° at thef€orrecplaces on the new creases
along the edge of the semicircle.
5. Continuing with another half fold as s in Fig. 2.18, we get an angle of

measure

Fig. 2.18

6. Unfold and mark the creases as OB, OC, ..., etc., as shown in Fig. 2.19 and
Fig. 2.20.
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& Think!
In Fig. 2.19, we have Z/AOB = #/BOC = ZCOD = #/DOE = ZEOF = /FOG =
/GOH = /ZHOI= . Why?

® Angle Bisector @

At each step, we folded in halves. This process of getting half of a given
angle is called bisecting the angle. The line that bisects a given angle is

called the angle bisector of the angle.
Identify the angle bisectors in your handmade protractor. Try to make
different angles using the concept of angle bisecto&l paper folding.

Figure it Out - 2.6 2

1. Find the degree measures of the following sing your protractor.

}I I

2. Find the degree measures of different angles in your classroom using

your protractor.

r————————————- Teacher’s Note ————————————— I
It is important that students make their own protractor and use it to

measure different angles before using the standard protractor so that

they know the concept behind the marking of the standard protractor.
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3. Find the degree measures for the ZIHJ given below. Check if your paper

protractor can be used here!

H I H
J
J I
4. How can you find the degree measure o ngle given below using a
protractor?

5. Measure and write the degree measures for each of the following angles:
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{ S
~o

6. Find the degree measures of /BXE, ~C /BXC.
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8. Make the paper craft as per the given instructions. Then, unfold and
open the paper fully. Draw lines on the creases made and measure the

angles formed.
D (2] © (4]

e I © I (&)
Q

9. Measure all three angles of th@tri e shown in Fig. 2.21 (a), and write
the measures down n spective angles. Now add up the three

measures. What oug o the same for the triangles in Fig. 2.21
(b) and (¢). Try ther triangles as well, and then make a conjecture
for what h irPgeneral! We will come back to why this happens in
a later year.
C A
A
B
B
A C B H
(a) (b) (©)
Fig. 2.21
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Mind the Mistake, Mend the Mistake!
A student used a protractor to measure the angles as shown below. In
each figure, identify the incorrect usage(s) of the protractor and discuss

how the reading could have been made and think how it can be corrected.

gy,
an Iy,
W e iy,

\ Y
\\\\\\ e — D ////// W,
N ©_~T0 100 80 T~ X,

7
S &2 Z,

Q X
N kY
S N2
NY P
/™ S\ Z
S 2 Z
S =
o ~\=
S/~N/s 2\Z\ =
= = =
=/ =
E~§ s\31=
= o =

CRK::

£Y =120°
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Angles in Real world
Architecture and Construction DURGAM EHERUVU
Angles and lines are used to Cable B”"é‘f

design safe, functional buildings and :
infrastructure. Architects use precise

angles for roof slopes, walls, windows,

and doorways to ensure drainage, —

stability, and aesthetic appeal.

Carpenters and engineers rely on angle measurements e planning furniture,
stairs, bridges, or even basic room corners. &

Art, Design, and Sports

Artists and designers use angles to develg , perspective, and visual

B\
/
Shoulder-Elbow ), , 3
Y
Y )

balance in their work. Angles provide the

foundation for composition, leadin

,,,,,,,,,,,,

Angle

Everyday Activiti

Angles and lines seen in daily

objects and tasks:

® The hands of a clock form angles
throughout the day.

® Opening doors, books, or folding
objects involves angles.

e Parking vehicles or setting ladders

against walls all require angle

awareness.
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Figure it Out - 2.7

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 do@r i

opened using an le?

What will be t ex of
the angle ill 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?
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4. Here is a toy with slanting slabs attached to its
sides; the greater the angles or slopes of the
slabs, the faster the balls roll. Can angles be
used to describe the slopes of the slabs? What

are the arms of each angle? Which arm is visible

and which is not?

5. Observe the images below where there is an insect and its rotated version.
Can angles be used to describe the amount of ro#éition? How? What will
be the arms of the angle and the vertex?

Hint: Observe the horizontal line touchi insects.

It is important th ents see the application of each mathematical

concept in th ives. Teacher can organise some activities where

e the practical applications of angles in real-life
situations, e.g., clocks, doors, swings, concepts of uphill and downhill,

location of the sun, the giving of directions, etc.

I
I
I
I
| students can a
I
I
I
I

2.10 Drawing Angles

Vidya wants to draw a 30° angle and name it ZTIN using a protractor.

In /TIN, will be the vertex, IT and IN will be the arms of the angle.
Keeping one arm, say IN, as the reference (base), the other arm IT should
take a turn of 30 .
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—>
Step 1: We begin with the base and draw IN:

.

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

Wi
\\\\ \\\\
W 9

iy ”
80
N 7

10 {7/
90 RN
® P o 100

oL\

T R

OpL

>
N
Step 3: Now, starting from 0, gbun

protractor. Mark point T at the

egrees (0, 10, 30) up to 30° on the
el 30°.

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

/TIN = 30° is the required angle.
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Fig. 2.22

% Let’'s Play a Game #1

This is an angle guessing game! Play this game yfith your classmates by

making two teams, Team 1 and Team 2. Hegg are instructions and

rules for the game:

e Team 1 secretly choose an angle mgé&isure, Yor example, 49° and makes
an angle with that measure usi rotgéctor without Team 2 being
able to see it.

e Team 2 now gets to loo . They have to quickly discuss and

guess the number of de s il the angle (without using a protractor!).

e Team 1 now d stra the true measure of the angle with a
protractor.
e Team 2 sc eumber of points that is the absolute difference in

degrees betwi€en their guess and the correct measure. For example, if
Team 2 guesses 39° , then they score 10 points (49° -39° ).
e Each team gets five turns. The winner is the team with the lowest score!
# Let’'s Play a Game #2
We now change the rules of the game a bit. Play this game with your
classmates by again making two teams, Team 1 and Team 2. Here are the

instructions and rules:
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e Team 1 announces to all, an angle measure, e.g., 34 .

e A player from Team 2 must draw that angle on the board without using
a protractor. Other members of Team 2 can help the player by speaking
words like ‘Make it bigger!” or ‘Make it smaller!’.

e A player from Team 1 measures the angle with a protractor for all to see.

e Team 2 scores the number of points that is the absolute difference in
degrees between Team 2’s angle size and the intended angle size. For
example, if player's angle from Team 2 is measured to be 25, then
Team 2 scores 9 points (34 -25).

e Each team gets five turns. The winner is agai team with the lowest

Score.

1. In Fig. 2.23, list all the angles possible. Did you find them all? Now,
guess the measures of all the angles. Then, measure the angles with a
protractor. Record all your numbers in a table. See how close your guesses
are to the actual measures.

A ol Ax

A

\ 4
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2. Use a protractor to draw angles having the following degree measures:
a. 110° b. 40° c. 75° d. 112° e. 134°
3. Draw an angle whose degree measure is the same as the angle given

below:

Also, write down the steps you foll the angle.

We have read about differentitypes%f angles in this chapter. We have

seen that a straight a and a right angle is 90° . How can

other types of angles — a and obtuse — be described in terms of

their degree m s?
Acute Ang esithat are smaller than the right angle, i.e., less than

90° and are grxeater than 0° , are called acute angles.

T
y Q
50°
40° y 5
o Q 1R < F

Examples of acute angles
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Obtuse Angle: Angles that are greater than the right angle and less than
the straight angle, i.e., greater than 90° and less than 180°, are called

obtuse angles.

2 I
110°
S
130°
S e
T w
Examples of obtuse angles
Have we covered all the possible measures that le can take? Here is
another type of angle.
Reflex angle: Angles that are greater th t angle and less than
the whole angle, i.e., greater than 1 ss than 360°, are called

reflex angles.

1. In each of the below grids, join A to other grid points in the figure by a
straight line to get:
a. An acute angle

e o o o o o o e o o o o o o

® o o o o o o e o o o o o o

® o o oleo—o o ' o o e o
A

® © o o o o o e o e o

[ ] L ] [ [ ] [ ] [ L ] 2 [ ] [ ] [ ]

e o o o o o o e o o o o o o
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b. An obtuse angle

® © ¢ o o o o e o o o
e ¢ o o o o o e o e o
e o o Ae—o—o—o e o e o
e 6 o o o o o e o e o
® © o o o o o o o o o
® & o o o o o e ¢ o o o o ¢
c. An reflex angle
® © ¢ o o o o o o
® © ¢ o o o o o o
e o o e o o 9 e o
® 6 6 o o o /o e o
e o o o o ® ® e o
® o o o 0% e ¢ o o o o ¢

gles with curves to specify the angles. One has

2. Use a protr ind the measure of each angle. Then classify each

angle as acut@) obtuse, right, or reflex.

a. /PTR b. /PTQ c. /PTW d. LWTQ

'
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g& Let’s Explore

In this figure, /TER = 80 . What is
the measure of ZBET? What is

measure of /SET?

Hint: Observe that Z/REB is a straight angle. Hence, the degree measure of
/REB = 180° of which 80° is covered by /TER. A similar argument can be

applied to find the measure of Z/SET.

1. Draw angles with the following degr
a. 140° b. 82° c. 195 d. e. 35°

2. Estimate the size of each angl¢’and t easure it with a protractor:

Classify these angles as acute, right, obtuse or reflex angles.

3. Make any figure with three acute angles, one right angle and two obtuse
angles.

4. Draw the letter ‘M’ such that the angles on the sides are 40° each and
the angle in the middle is 60° .

5. Draw the letter Y’ such that the three angles formed are 150°, 60°

and 150° .
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6. TheAshoka Chakra has 24 spokes. What is the
degree measure of the angle between two spokes
next to each other? What is the largest acute

angle formed between two spokes?

7. Puzzle: 1 am an acute angle. If you double my measure, you get an
acute angle. If you triple my measure, you will get an acute angle again.
If you quadruple (four times) my measure, you will get an acute angle

yet again! But if you multiply my measure by ou will get an obtuse

angle measure. What are the possibilities { y sure?
)\ Project Work @
Angle - Clock : Use Clocks ally demonstrate angles formed by the
minute and hour hands i nt times. Measure and discuss acute,
right straight and Obtuse an ased on clock positions.

8

CHAPTER MASTERY

1) How many lines can be drawn through given two points?
[ ]
(A) Only one (B) 2 (C) 4 (D) Countless
2) Find "False" statement. [ ]
(A) Two lines intersect in a point
(B) The line segment has two end points.
(C) The ray has one initial point.

(D) A Ray has two end points
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3) Match the following properties with their correct geometrical figures
[ ]

Column A Column B
(i) Indefinite length in both the directions (a) Ray
(i) Has no size but shows the position (b) Line
(iii) Countless collection of points which is (c) Point
part of line with two end points
(iv) Indefinite length in one direction (d) Line Segment

(A) () — (a), (i) — (), (i) — (c), (iv) — (d)
B) () — (b), (i) — (o), (i) — (d), (iv) - (a)
) () — @, (i) — (), (ii) — (d), (iv) — (b)
(D) () — (b), (i) — (a), (iii) — (c), (iv) —
4) Assertion (A) : If angles a and b form a_s le and a = 40 then
b =150
Reason (R) : Sum of straight-line

gles is always 180

[ ]
(A) Both A and R are true and R rrect explanation of A
(B) Both A and R are true and
(C) Ais true, Ris false
(D) Ais False, Ris

the correct explanation of A

5) Match the follo [ ]
Column A Column B
(i) Straight (a) Less than one-fourth of a revolution
(ii) Right Angle (b) More than half a revolution
(iii) Obtuse Angle (c) Half of a revolution
(iv) Reflex Angle (d) One-fourth of a revolution

(e) Between 1/4 and 1/2 of a revolution
(A) @) — (c), () — (d), (i) — (e), (iv) — (b)
B) @ — (c), (i) — (b), (i) — (e), (iv) —> (d)
C) () — (), (i) - (), (i) — (e), (iv) - (b)
(D) () — (d), (i) — (b), (iii) — (e), (iv) —> (c)

6) Write two differences between line and line segment.
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7)

8)

9)

10)

In the given figure, name the following angles as acute, obtuse, right,

reflex or straight .

(a) £ZQOY (b) £YOP Q
() ZROX (d) £zQOX

(e) ZPOQ 7

What fraction of a clockwise revolution does the hour hand of a
clock turn through, when it goes from

(A)3to9 B)4to7 (C)7to 10 (D) 12to 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

Draw the rough sketch of the following:

(AAcute angle (B) Obtuse angle

A point determines a location. It i 0 capital letter. A line segment

corresponds to the shortest distance between two points. The line segment

joining points S and T is e

A line is obtained when a lim€segment like ST is extended on both sides
indefinitely; it is demoted b or sometimes by a single small letter
like m.

A ray is a portion offd’line starting at a point D and going in one direction
indefinitely. I oted by DP where P is another point on the ray. An
angle can be vi ised as two rays starting from a common starting point.
Two rays OP andOM form the angle ~POM (also called BPMOP); here, O is
called the vertex of the angle, and the raysgf’ 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 O 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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NUMBER PLAY

5
Learners will be able to

e Explore and appreciate patterns, roperties, and

e Use logical reasoning and pattern recogni to Selve puzzles and

mathematical games. (CG-7)
e Apply mental computation and esti
situations. (CG-1)

e Appreciate the creative
. nature of Mathematics beyon

3.0 ﬂﬂroduction

Welcome to one of the mo citihg chapters in mathematics!
Today, we step away fro tine
> playful world
every number
ascinating puzzle.

-
I
I
I
I
I curiosities of numbers. (CG-1)
I
I
I
I
I
I

I

I

I

I

I

I

I

t in daily mathematical I
I

igative® I
J

of Number Play,
you see is a clugy
Imagine two

standing by a

they were playing a game with the
numbers on vehicle plates!

Ravi noted the number on one vehicle : 4534.

He added all the digits: 4 + 5+ 3 + 4 = 16.

Then he added those digits again: 1 + 6 = 7.

The next vehicle passed. Raju quickly noted its number: 2133.

He added the digits: 2+ 1 +3+3 =9,

and cheered loudly, "I win!"

As they continued their game, they noticed fascinating patterns:

Some numbers were increasing (like 1234) or decreasing (like 4321).
Some had repeated digits (like 7744 or 5050).

Some were palindromic - the same when read forwards or backwards (like
1221).
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Ravi and Raju realized that number patterns are everywhere -
on number plates, clocks, mobile screens, and calendars.

They aren't just figures; they are clues waiting to be observed and
understood.

So get ready to turn everyday observations into thrilling mathematical
discoveries.

Sharpen your mind, open your eyes - and let the Number Play begin!
3.1 Numbers can Tell us Things

What are these numbers telling us?

Some children in a park are standing in a line. Eaclyone says a number.

# What do you thi numbers mean?
The children ne

Did you figure out what these numbers represent?

Hint: Could their heights be playing a role?

Class 6 - Mathematics @




T8¢ 3@ R0 DTAND, Towo® FeFnsh, NRCIRTND, [ty S RETTIH [0 T, CoET NI,
Q0300 T TBY T 73,83TTO -

V) WO xoﬁémfo Q). ) @o—-io:bﬁ@mgl NEOVTLO R0BY WHE m@a@gw FO0I0G T ROPNRTIN.
B30T GTOOT TOSHCOINTZY TRETIOWT NEd SRTWINTIN LHSDCWTLO ATTON Q0. I

[} Q

BOTIR), 65 1. IaxY Fea AT ST0 = &0 o3, NYOT ST T2, TORA.
3:1 Zos3ned SRR LR Bewogss.

1 Ross o W0 DI, Bewsye32

2,000 YV BIIHY, FOFY) TOF 2owd FIIY, 08WT. T804 2,003 F025, 00,
Tee2 3.

& ms;;a VT 38 509325 J
0 msﬁe;o smb e

Qesy B3 HOI,MED DIZ, T3ROS DOWOTTJY, MSFRLAYTD?
BT 1 TTY FTTT Wi} BTWBITIE?

63¢ 3ONS - s @



A child says ‘1’ if there is only one taller child standing next to them. A
child says ‘2’ if both the children standing next to them are taller. A child
says ‘0, if neither of the children standing next to them are taller. That is
each person says the number of taller neighbours they have.

# Try answering the questions below and share your

reasoning.

1. Can the children rearrange themselves so that the
children standing at the ends say ‘2°?

2. Can we arrange the children in a line so that al} would

say only Os?

3. Can two children standing next to eac er say, the
same number?

4. There are 5 children in a group, allgof diffésent heights.

Can they stand such that four o say ‘1’ and the
last one says ‘0? Why or whyfnot?

5. For this group of 5 children, 1§ the séquence 1, 1, 1, 1, 1
possible?

6. Is the sequence O, 1, 2, ssible? Why or why not?

7. How would yo ange the five children so that the
maximum nu f children say ‘2’?

3.2 Patterns o rs on the Number Line

# We are quite fanitliar with number lines now. Let's see if we can place some
numbers in their appropriate positions on the number line.

2180
| | | | | | | | | |
<« | ] ] ] ] ] —>
1000 2000 (3000 4000 5000 6000 7000 8000 9000 10,000
2754

Here are the numbers: 2180, 2754, 1500, 3600, 9950, 9590, 1050,3050,
5030, 5300 and 8400.
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Figure it Out - 3.1

Identify the numbers marked on the number lines below, and label the

remaining positions.

| | | | | | | | | |
a. <€ | | | | | | | | >
2010 2020

| | | | | | I | | |

b. < | | | | | | | | >
9996 9997

| | I | l | | |

C. < | | | | | | >

15,077 15,078

| ] | | | | | ] |
d. < | ! | | | | >
86,705 8
Put a circle around the s eSt number and a box around the largest
number in each of the se €s above.

3.3 Super cells

Observe the num written in the table below. Why are some numbers

coloured? Dis

43 79 75 63 10 29 28 34

200 577 626 345 790 694 109 198

A cell is coloured if the number in it is larger than its adjacent cells.
The number 626 is coloured as it is larger than 577 and 345, whereas
200 is not coloured as it is smaller than 577. The number 198 is
coloured as it has only one adjacent cell with 109 in it, and 198 is larger

than 109.
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Figure it Out - 3.2

1. Colour or mark the supercells in the table below.

6828 | 670 9435| 3780 | 3708 | 7308 | 8000 | 5583 | 52

2. Fill the table below with only 4-digit numbers such that the supercells

are exactly the coloured cells.

5346 9635

3. Fill the table below such that we get as ma ercells as possible.

Use numbers between 100 and 1000 wit repetitions.

(@) Out of the 9 cells, how m supe s are there in

the above table?

(b) Find out how man§ s s are possible for
different numbers of Cells.

(c) Do you notic pattern? What is the method to
fill a given to get the maximum number of
superce xplere and share your strategy.

I
I
I
I
4. Canyou fill ercell table without repeating numbers I
such that thege are no supercells? Why or why not? I
5. Will the cell having the largest number in a table always :
be a supercell? Can the cell having the smallest number |
in a table be a supercell? Why or why not? I
6. Fill a table such that the cell having the second largest
number is not a supercell.
7. Fill a table such that the cell having the second largest
number is not a supercell but the second smallest
number is a supercell. Is it possible?

8. Make other variations of this puzzle and challenge

your classmates.
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Let’'s do the supercells activity with Table 1

more rows. 2430 7500 7350 9870
Here the neighbouring cells are those
that are immediately to the left, right,

top and bottom. 4580 | 8632 8280 3446
The rule remains the same: a cell

3115 4795 9124 9230

5785 1944 5805 6034

becomes a supercell if the number in

it is greater than all the numbers in
its neighbouring cells. In Table 1, 8632
is greater than all its neighbours able 2
4580, 8280, 4795 and 1944.

# Complete Table 2 with 5-digit
numbers whose digits are ‘1’, ‘0’, ‘6,

1| 36,109

609 | 60,319 | 19,306

‘3’, and ‘9’ in some order. Only a

coloured cell should have a numbe 60,193

greater than all its neighbours. 10,963

The biggest number in the taBle is

The smallest even numb the table is

The smallest numbemgreat an 50,000 in the table is

Once you have fi v@ e table above, put commas appropriately after the
thousands digit.

3.4 Playing wi s

We start writin® numbers from 1, 2, 3 ... and so on. There are nine

1-digit numbers.
# Find out how many numbers have two digits, three digits, four digits,
and five digits.

1-digit 2-digit 3-digit 4-digit 5-digit
numbers numbers numbers numbers numbers
From 1-9

9
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Digit sums of numbers

Lasya observes that when she adds up
digits of certain numbers the sum is
the same.

For example, adding the digits of the

number 68 will be same as adding the
digits of 176 or 545.

Figure it Out - 3.3

Digit sum 14

1. Write other numbers whose digits a

2. What is the smallest number whdge is 14°?
3. What is the largest 5-digit w i m is 14? " =
4. How big a number can y ing the digit sum of
14? Can you make an gv er number?
5. Find out the digitgsums the numbers from 40 to 70. Share your

observations class.

6. Calculate ms of 3-digit numbers whose digits are consecutive

(for exampley@B45). Do you see a pattern? Will this pattern continue?

Digit Detectives
After writing numbers from 1 to 100, Achyuth wondered how many times

he would have written the digit ‘7.

# Among the numbers 1-100, how many

times will the digit ‘7’ occur? Among the ol 1799

numbers 1-1000, how many times will 676 @
the digit ‘7’ occur? /\‘/
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3.5 Pretty Palindromic Patterns

What pattern do you see in these numbers: 66, 848, 575, 797, 11117
These numbers read the same from left to right and from right to left. Try
and see. Such numbers are called palindromes or palindromic numbers.
All palindromes using 1, 2, 3
The numbers 121, 313, 222 are some examples of palindromes using the
digits ‘1°, ‘2°, 3.
# Write all possible 3-digit palindromes using these digits.

Mahaveeracharya's "Necklaces" (Kantabharana)
The Indian mathematician Mahaveeracharya Century CE), in his
work Ganita Sara Sangraha, presented numbe

withipeautiful, rhythmic

patterns, which he called Kantabharana aces).

1. Kantabharana: 12345654321
27,994,681 441 = 12,345,654,821

2. Rajakanthikabharana:1234567 5

(A complete palindromic numbg€r with flon-Zero digits)

@l\ﬁahaviracarya

111,111,111 111,111,1 987654321
3. The Repeating Patter
333,333,666,667gm83 = 1M$0000,11,0000,11

These examples d 4&

Steps to follow: Start with a 2-digit number. Add this number to its
reverse. Stop if you get a palindrome

f[); elje Ijtepea’(c:1 th((;: dsteps of reversing 34 29 48 76
e digits and adding. 43 92 84 6?

Try the same procedure for some
other numbers, and perform the 77 1 21 1 32 143
same steps. Stop if you get a 23
palindrome. There are numbers for
which you have to repeat this a large 36
number of times.

Class 6 - Mathematics @




3.5 wonm TR, 0T Fod N

33 xog\ﬁérﬁ@;@q@e@ oSvw &mﬁaﬁm@ For0ge0 @ 66,. 848, 575, 797, 11117 33 ﬁogﬁérﬁ@;m‘%
DTOOT WO T WOLOT DT WRTINOR 80T QTITT. Jesy) T, 00IR JpeR. QOTH T35 NS
TOORR, €3 W TOORR, T Bosd Ned 0D FTOIIZ e

1, 2, 3 e.-:oérie:a.zl WHAT TOOTR,CTIF T

121, 313, 222 xosjzsﬁ@;o TROOTR, CRFNPYN FUY) YVTOHBOTHNT
# 1,2,3 @oémﬁ@t WS mcﬁdadow DY 3 - I080R m@ocﬁ@dﬁﬁ@é@t 2WTOWD.

SOTINCTNLIODE “eIeTRLY” (FoTLITD)

008000 ﬁséég WOTINCTILIVOWF (93¢ FZmN), 3?3* o] g TT Fon,TTY, WO

OOWTIT DTANEROON T NFI) BTEFATH. © 53300 GeEoLIses (F3RF) 0Td

25T .

1. Zowoeice : 12345654321 &da@mcam
97,994,681 x 441 = 12,345,654,3 s vree (OB

9. TowE0ITLITE : 12345678987654 =k Rty

(ﬂm@{o&oe&w LIOBNYOT [REIF TIVOTR, ¢ 509323)
11,111,111 x 111,111, 1

3. PYI09RT DY
333,333,666,66

B3 PUTOBDOEINGD 7309325 2

B,3FRSH.

8987654321

00,11,0000,11 &)
@ W@onw még @o:smmq d@o@cﬂa@ , zﬁo‘m?S 383 wmaes @oéﬁ%ﬁs&

&N WS - R !;'4-- n,SF IE
3% FOBOSNYIY, MO, VY, DT BRTWEPNT DOLOTR), FOBIHBOD LY T,030 R0.
SROBOTICTIE TOSN 1 2-w0803) 083, 030NN 3,TORR. 53 03 0DT), TS 32080 Foa3 A
TRR. Iy TO0BR,eBHFTY, WRTT QR ;

wopuy sosresy wm wswsiwasy, 34 29 48 76
YTOOTEE 2. 43 ﬂ 84 67

ey BT TR xogjaﬁ@ﬁ VT NTOOT

BoDER BT BT TOINFRY WSO, V) 7—7 121 132 143

monaese s e S 1 231 A1
5]o) Gaplalel<toNy 0 TBOILO Y
a@% ple) @ﬁmsé?xdeao;wgd ) 363 484

63¢ 3ONS - s @



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
tth th h t u

Write the number in w

[ am a 5-digit palindrome.

I am an odd number
My ‘tens’ digit is d@

¢of my ‘unit’ digit.
" digit.
Who am I?

3.6 Clock and Cdlendar 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", 'l", and '2' repeat in that order. It is not a palindromic date.
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# Gopi is now looking at a calendar for the future. He imagines he is a "Time
Detective" searching for special dates hidden in the future years.
The Mystery of the Mirror Dates
Gopi notices that palindromic dates are very rare.
He found one in the past: 02/02/2020.
He found one in the future 14/02/2041
Can you help Gopi find the next ones?
# Find all possible dates of this form from the pa$t.
Gopi was looking at this year's calend ted wondering, "Why
should we change the calendar every y€ar2Cafgwve not reuse a calendar?".

What do you think?

You might have noticed that 1 ear's calendar was different from this
year's. Also, next year's c agwill also be different from the previous
years.

% But, will any r's Galendar repeat again after some years? Will all dates

and days in a match exactly with that of another year?

# If the date format is DD/MM/YYYY, what is the next palindromic date
after 03/02/2030?
Are there any palindromic dates in the year 2031? Why or why not?
Challenge: What is the last palindromic date of the 21st Century (up to

the year 2100)?
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3.7 The Magic Number of Kaprekar

D.R. Kaprekar was a mathematics teacher in a
government school in Devlali, Maharashtra. He liked
playing with numbers very much and found many
beautiful patterns in numbers that were previously

unknown.

In 1949, he discovered a fascinating and magical phenomenon when
playing with 4-digit numbers.
Follow these steps and experience the magie for Yourselves! Pick any

4-digit number having at least two differe ay 6382.

Take a 4-digit nu

Make the largest nu rom these digits.
Call it

l

¢St number from these digits.

Use digits
Call it B. of C

!

Subtract B from A. Call it C.
C=A-B

What happens if we continue

doing this?
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A =28632 A =6642 A=7641 A=

B =2368 B = 2466 B = 1467 B=
C =8632-2368 C = 6642-2466 C=7641-1467 C=
= 6264 =4176 =6174

Take different 4-digit numbers and try carrying out these steps. Find out

what happens. Check with your friends what they got.
You will always reach the magic number ‘6
is now called the ‘Kaprekar constant’.
Carry out these same steps with a few 348
will start repeating?

'l The number ‘6174’

i numbers. What number

1. Sarala uses the digits
largest 4-digit numbe
between these t

and '2', and makes the smallest and
hem: 2347 and 7432. The difference

7432 - 2347 = @

The sum ofthesé@wo numbers is 9779.

Choose 4 - ake:

a. The differ&nce between the largest and smallest numbers greater than

5085.
b. The difference between the largest and smallest numbers less than
5085.
c. The sum of the largest and smallest numbers greater than 9779.
d. The sum of the largest and smallest numbers less than 9779.
2. What is the sum of the smallest and largest 5-digit palindrome? What
is their difference?
3. The time now is 10:01. How many minutes until the clock shows the
next palindromic time? What about the one after that?
4. How many rounds does the number 5683 take to reach the Kaprekar
constant?
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A = 8632 A =6642 =7641

B =2368 B = 2466 = 1467
C =8632-2368 C = 6642-2466 C=17641-1467
= 6264 =4176 =6174
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3.8 Simple Estimation

At times, we may not know or need an exact count of things and an
estimate is sufficient for the purpose at hand. For example, your school
headmaster might know the exact number of students enrolled in your
school, but you may only know an estimated count. How many students
are in your school? About 150? 400? A thousand?

Lasya's class section has 32 children. The other 2 sections of her class
have 29 and 35 children. So, she estimated the number of children in her

class to be about 100. Along with Class 6, h

ol also has Classes

7-10 and each class has 3 sections each. sumed a similar number

in each class and estimated the num of8tudents in her school to be

around 500.

~
.

We shall do some sj estimates. It is a fun exercise, and you may find
it amusing to kno various numbers around us. Remember, we are
not intereste e ‘exact numbers for the following questions. Share

your methods ofiestimation with the class.
1. Steps you would take to walk:
a. From the place you are sitting to the classroom door
b. Across the school ground from start to end
c. From your classroom door to the school gate
d. From your school to your home
2. Number of times you blink your eyes or number of breaths you
take:

a. In a minute b. In an hour c. In a day
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3. Name some objects around you that are:
a. a few thousand in number
b. more than ten thousand in number
# Estimate the answer
Try to guess within 30 seconds. Check your guess with your friends.
4. Number of words in your maths textbook:
a. More than 5000
b. Less than 5000
5. Number of students in your school who trav chool by bus:
a. More than 200
b. Less than 200
6. Achyuth wants to buy milk and 3 pesof fruit to make fruit custard for

5 people. He estimates the cogt'to be . Do you agree with him? Why
or why not?
7. Estimate the distanc n Amaravati (in Andhra Pradesh) to

Hyderabad (in T ana)¢
Hint: Look at p of India to locate these cities.

8. Amara is i de'® and says she has spent around 13,000 hours in
school till dage. Do you agree with her? Why or why not?

9. Earlier, people used to walk long distances as they had no other means
of transport. Suppose you walk at your normal pace. Approximately,
how long would it take you to go from:

a. Your current location to one of your favourite places nearby.

b. Your current location to any neighbouring state’s capital city.

c. The southernmost point in India to the northernmost point in
India.

10. Make some estimation questions and challenge your classmates!
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3.9 Mental Math

Observe the figure below. What can you say about the numbers and the

lines drawn?

25,000
38,800 \ ﬂ 3,400
400
28,000 ) ] 63,000
13,000
61,600 19,500
1,500
31,000 60,000 20,900

Numbers in the middle column are different ways to get the

numbers on the sides (1500 + 500 +400 = 3400). The numbers in the
middle can be used as ti needed to get the desired sum.

Draw arrows from the mi toJthe numbers on the sides to obtain the

desired sums.

Two examples are . It is simpler to do it mentally!
38,800 = 2 0 x 2+ 13,000

3400 = 1500 + 500 + 400

# Can we make 1,000 using the numbers in the middle?

Why not? What about 14,000, 15,000 and 16,000?

Yes, it is possible. Explore how. What thousands

cannot be made?
Adding and Subtracting

Here, using the numbers in the boxes, we are allowed to use both addition

and subtraction to get the required number. An example is shown.
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i 40.000 1 ( 7.000 ) 39,800 = 40,000 - 800 + 300 + 300
s S < 45,000 =
\ 300 ) 1,500 ) 5900 =
12,000 800 17,500 =
) o 21,400 =
Digits and Operations

An example of adding two 5-digit numbers to get
another 5-digit number is 12,350 + 24,545 = 36,895.

An example of subtracting two 5-digit numbers to
get another 5-digit number is 48,952 - 248547 = 24,405.

1. Write an example for each of the be s whenever possible.
5-digit + 5-digit 5-digit 5-digit +
5-digit to + 3-digit + 5-digit 5-digit to

give a 5-digit to give a to give a give 18,500
sum more 6-digit sum 6-digit sum
than 90,250
5-digit — 5-digit 5-digit 5-digit —
5-digit to give — 4-digit — 5-digit 5-digit to
a difference to give to give give 91,500
less than a 4-digit a 3-digit
56,503 difference difference difference

Could you find examples for all the cases? If not, think

and discuss what could be the reason. Make other such
questions and challenge your classmates.
2. Always, Sometimes, Never?

Below are some statements. Think, explore and find out if
each of the statement is ‘Always true’, ‘Only sometimes
true’ or ‘Never true’. Why do you think so? Write your

reasoning and discuss this with the class.
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) S 21,400 =
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5-50803> TR B0 NI, BAR THEODWTBITHT [IBROW 5-w0s0ad Fossn
VmIXo: 12,350 + 24,545 = 36,895.
5-e508030 QTHD xogjémfmq FIT0. TEODLITOTIIT FIBRQOT 08n¥ Boasn
QVTOTOF 48,952 - 24,547 = 24,405.

L 56, [0008 B8 AQTeTE 2,000 YUiB0 0.
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a. 5-digit number + 5-digit number gives a 5-digit number
b. 4-digit number + 2-digit number gives a 4-digit number
c. 4-digit number + 2-digit number gives a 6-digit number
d. 5-digit number - 5-digit number gives a 5-digit number

e. 5-digit number - 2-digit number gives a 3-digit number
3.10 Playing with Number Patterns

Here are some numbers arranged in some patterns. Find out the sum of
the numbers in each of the below figures. Should w€ add them one by one
or can we use a quicker way?

# Share and discuss in class the different each one of you used to

solve these questions.

a.

40 40

50 50
40 40

50 50

40 40 40 40

32132|32(32 (3232|3232 32|32
32132(32|32(32|32|32|32(32|32
32132|32(32(32|32|32|32|32|32

64 |64 |64 64 | 64
64 |64 | 64 64 | 64
64 |64 |64 64 | 64
64 |64 |64 64 | 64
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3.10 xomé ébmézm%@oaﬁ 383

FORy) "o NYRY, O WTYANYY, WeeRITINT. BOOT B,8 W, BAYT B0 NY [T,
TOBOLROWD. TR LRNYTY LOBHOTRN FOFOT . WRELIF? WMo %o, TOT IPOTHTY

WTTWBOTC?
® s @% mm;}{ TOTOTLD Jey) @éoﬂmz&d@ WST émq{ ) ) cle] ) aozséfae:; VY|

2323F 2.
& 40 40 40 %

50 50 50
40 40

50 50 50

40 4 40 40

32132(32182(32|32(32|32(32|32 Q
32(32|32(32 (3232|3232 32|32
32132(32|32(32|32(32|32(32|32
32(32|32(32 (3232|3232 32|32

pIY

64 |64 |64 64 | 64
64 |64 |64 64 | 64
64 |64 |64 64 | 64
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3.11 An Unsolved Mystery — the Collatz Cosfjecture!

lie

all the sequences:
a. 12, 6, 3, 10, 5, 16, 8, 4, 2, 1

b. 17, 52, 26, 13, 40, 20, 10, 5, 16,
c. 21,64, 32,16, 8,4, 2, 1

d. 22, 11, 34, 17, 52, 26, 13, 40, 20, 10,

Do you see how these seqfienc formed?

, 16, 8,4, 2,1

The rule is: one starts with afly number; if the number is even, take

half of it; if the n is odd, multiply it by 3 and add 1; repeat.
Notice that all equences above eventually reached the number 1.
In 1937, the athematician, Lothar Collatz conjectured that the

sequence will always reach 1, regardless of the whole number you start
with. Even today — despite many mathematicians working on it — it
remains an unsolved problem as to whether Collatz’s conjecture is true!
Collatz’s conjecture is one of the most famous unsolved problems in
mathematics.
# Make some more Collatz sequences like those above, starting with your
favourite whole numbers.
Do you always reach 1? Do you believe the conjecture of Collatz that all

such sequences will eventually reach 1? Why or why not?
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3.12 Games and Winning Strategies

Numbers can also be used to play games and develop winning strategies.
Here is a famous game called 50. Play it with a classmate. Then try
it at home with your family!
# Game #1: Half-Century Chase - Who will reach 50 first?
Rules of the Game:
Two players are batting partners - let's call them Player A and Player B.
The score board starts at O.

Player A begins the innings and can score 1, 2, 3 or 4 runs on the first
ball. &

Then, the players take turns adding 1, 2, 3, uns t@ the previous total
on the scoreboard.

The first player to make the scorebo reach'@xactly 50 runs is the Half-
Century Hero.

Example:

A says 3

B adds 2 and says 5
A adds 4 and says

B adds land say

... and the m continues until one reach 50.

Which player ys win if they play correctly?

What is the pattérn of numbers that the winning player should say?

There are many variations of this game. Here is another common variation:
# Game #2 : Century Clash - Who Will Make the 100 First?

Rules of the Game:

Two players are now star batsmen - Player A and Player B.

The scoreboard starts at O.

Player A starts the innings and can score any number of runs from 1 to 10.

Then the two players take turns adding 1 to 10 runs to the previous total.

The first player to make the total exactly 100 becomes the Century Hero
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Example:

A says 8

B adds 7 and says 15

A adds 9 and says 24

B adds 8 and says 32

...and the match continues until someone reaches 100

Play this game several times with your classmate. See if you can figure out
the corresponding winning strategy in this case! Which player can always
win? What is the pattern of numbers that the winnidg player should say this
time?

Make your own variations of this game - dg ow much one can add at

each turn, and what number is the ber. Then play your game

several times, and figure out the tegy and which player can
always win.
# Game #3 : The Decremen

Rules of the Game:

The scoreboard st 40
Two players (Play d Player B) take turns.
On your tur caf, subtract either 1 run, 3 runs, or 5 runs from the

current score.

The player who brings the total down to exactly O wins the match!
(That player "takes the final wicket")

Example:

Scoreboard: 40

A subtracts 3 - score = 37

B subtracts 5 — score = 32

A subtracts 1 — score = 31

... continue till one player says "0" - that player wins!
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Figure it Out - 3.7

1. There is only one supercell

16,200 | 39,344 | 29,765
(number greater than all

its neighbours) in this 23,609 | 62,871 45,306

grid. If you exchange two
19,381 | 50,319 | 38,408

digits of one of the

numbers, there will be 4 supercells. Figure outg®hich digits

to swap.

2. How many rounds does your year of bi e to reach the Kaprekar
constant?

3. We are the group of 5-digit numb ween 35,000 and 75,000 such
that all of our digits are odd. is gest number in our group?

Who is the smallest number i1 our gfoup? Who among us is the closest
to 50,0007?

4. Estimate the number of holidays you get in a year including weekends,

festivals and v . Then, try to get an exact number and see how
close your esti is.

5. Estimate t r of liters a mug, a bucket and an overhead tank
can hold.

6. Write one 5-digit number and two 3-digit numbers such that their sum
is 18,670.

7. Choose anumber between 210 and 390. Create a number pattern similar
to those shown in Section 3.10 that will sum up to this number.

8. Recall the sequence of Powers of 2 from Chapter 1, Table 1. Why is the
Collatz conjecture correct for all the starting numbers in this sequence?

9. Check if the Collatz Conjecture holds for the starting number 100.

10. Starting with O, players alternate adding numbers between 1 and 3.

The first person to reach 22 wins. What is the winning strategy now?
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/ CHAPTER MASTERY )

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

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

W N =P

In a supercell table, the smallest number can be a supercell.
(True / False)

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

B. Multiple Choice Questions

4.

5. What is a palindromic number? & ()
a) A number divisible by 10
b) A number read the same forwards@ ds

c) A number with repeated digits

d) A prime number

6. The final digit sum of 172@is: ()
a) 19 b) 10 ) 1 d) 7

7. The 3-digit Kapre stant is: ()
a) 495 b) c) 174 d) 100

C. Fill in the Bl

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) Ais true but R is false

d) A is false but R is true

Class 6 - Mathematics @




21
6L
~
(¢
21
6L

575 20w 2,000 ToD0ER, ST B0, (3, | ©RE,)
4037 Foadnent 61743 “8,e30° A00F 0. (3, | ©7T)
2,000 BRTO® FS* BRCHFRY, ©3E o, 3RwE TRTO® A SRWBOW (38, | ©3T)
B)S ‘BRUREE, 8R08,wY EAIN 13, LRI (3 [ 7))
WD E0%, B30
] Y

S B BN SR R

OB, 65 oS, R0TIBeRd? (G

Q) 100037 onwmenom 50936

W) 0350 FBOVOT WOTTR (F00DOT 50 L08R ReloShu xogg

R) SOBNE PYTTATTFS BT B0,
Q) 20T BT, 509323

6. 1729 oa oD (final digit sum) @» I3e wosny #neg ¢ ( )
) .19 w 10 1 ®) 7

7. 3-woiny IH,F 1T08 (Kapr%nstant) 03RRT? ( )
Q) 495 W 9 2) 174 &) 100

C. SRORANTY, S0
8. TR Q030D ( atz rule), mosj; ‘TO Moy =wI BT,
DOT LTONTLIEB.

D. Assertion-Rea
9. Iemnd (A) 1 1221 .03 TOBR, 0 B2,
%00 (R) : 0w Sm00m wod &8 WoReR SR8 Lamenon o a8eE.
TOART od o) el mRR.
Q) A 02 R 20Ee 30, R 200wy A R 3003nT L30%.
W) A 2. R 20@Ee 70, 338 R 2owowd AR 30000030808 @,
2) A %0 =38 R 3
®) A 33 =33 R zo.

63¢ 3ONS - s @



10.

11.

12.

13.

In the "Supercells" activity, what specific condition must a number meet to
be considered a Supercell? (understand)

Explain the two rules used to generate a sequence in the Collatz Conjecture.
(understand)

Write an example for the following statement.

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

Compare the "Half-Century Chase" (reaching 5 the "Century Clash"

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

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

Numbers can be u or m different purposes including, to convey
information, make discover patterns, estimate magnitudes, pose and
solve puzzles, play and win games.

B 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).
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DATA HANDLING
AND

PRESENTATION
—————————————————————— w

Learners will be able to
e Collect and organize the data from the surrou s (CG-bH)

represents the tabular data in to vernal f

e Compare different types of interpretasfon of data (CG-5)
at

e Select appropriate scale, draw ew problems using the
concept of representation of daga (CG-
e Recognize interaction of tigS with multiple subjects across

-
I
I
I
I
I e Organizes the recorded data in a conveni ay tabulation and
I
I
I
I
I
I
I
I
I

science, social sciences, G-10)
«-—- - s J
4.0 Introduction
If you ask yo assmates about their favourite colours, you will get a list
of colours. Thi an example of data. Similarly, if you measure the

weight of each student in your class, you would get a collection of measures
of weight-again data.

Any collection of facts, numbers, measures, observations or other
descriptions of things that convey information about those things is called
data.

We live in an age of information. We constantly see large amounts of data
presented to us in new and interesting ways. In this chapter, we will explore
some of the ways that data is presented, and how we can use some of those

ways to correctly display, interpret and make inferences from such data!

Class 6 - Mathematics @



B30T AR

FaGELS

_________________________ N

|

éamz@?mfo :

BOFTAVOT &I, BOT, dor VR &TWLT. (CG-D) :

SVRDFT TIY0T EREFFTN BIOTROFT 008D, TTY0TITY, BIBRY TRTTY, |

Arewec. (CG-5) :

T22033 DA 008030 DRTHNIRY, BReOTIL)] |

RRT BT, BOBRREO®), BT0T J JRAD) D GVTodReNy, WMDY WRAITI :

o3 FeR B, MY B aRneD. (CG :

DEPT, FTRVT TIF,NF, 3 CRNTIBW, IO QRWOONT, Me3TT TWTXT 8,080030T9, |

rO&FRQRoanZ38. (CG-10) :

«<- - _____fF J
BOWOR

QR ABD ME3T QRO WY, CINRTR)TO 0T FeVTT, Ve WEANY T 00T

TEOLN0. B3 TR TI0TNVN 0T YVTPHBOHARNG. & Oed, Ve Je3 ITNECD T8
T, HF O 3@65@% BT, SRIT WIENRT xo@m@* TEOTN0. PTE AT WOTD B0

Q3R LFODNAY BOTITIR BIEECIOT) SPCNTRROT WoFWN, TGN, BIBND,
DETRNED P BT VHOONG VWTIBNT O, BFRODT, [0 0TTT.

D95y &S C3ONTY, WG TIES. T T, I TI 0INFY TRT 30T LA TIODTIT3
BONTY, T8 BRROGTIRYTR), T JTOTTIN SRCWIGTI . 83 W59, 0NTY, T TIOBNRTI),
5T BRT  FOR) QTN I eaTReed. OB SRNESY, ARTN ) TEFR, SIS

(o

&L

WY SN0 339U FEANT FOY 3,:0NYR) Ipednees.

63¢ 3ONS - N3 @




4.1 Collecting and Organising Data

Navya and Naresh are discussing their favourite games.

@ sf‘f-**‘. Cricket is my
% favourite game!

most popular game in
our class.

=1
",

% Naresh and Navya decided to g aeh s

I play cricket sometimes but
hockey is the game I like the
most.

I amnot sure. How canwe find = &
the most popular game in our =
class?

ar gamem their class, |

h do? Can you help

ent in the class and ask what

Aadya—-Hoc

Simran — i
Nand on
Ankita i
YasodhaS\Hockey

Neeraja — Cricket
Rehana — Hockey
Bhaskar—-Badminton
Monika —Football
Tahira — Cricket

their favourite game is. Then they pr ed a list.
Navya is showing the listimyTakle.
Karthik — Kabaddi ar - Football Ananya - Kabaddi

Densy - Badminton
Janvi - Football

Kushal - Badminton
Rajesh - Football

Leela - Hockey Thara - Football
Afshan - Hockey Yadaiah - Cricket
Sankar - Cricket Sanvi - Hockey
Gurpreet - Hockey Johnpal- Badminton
Teja - Kabaddi Yuvraj - Football

Bhavya - Cricket
Mohan - Kabaddi

Harsha - Hockey
Jyothi - Cricket

Table 1
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Navya says (happily), “I have collected the data. I can figure out the

most popular game now!”.
A few other children are looking at the list and wondering, “We can’t yet

see the most popular game. How can we get it from this list?”.

# Answer the following from Table.1

1. What would you do to find the most popular game among Naresh’s and
Navya’s classmates?

2. What is the most popular game in their class

3. Try to find out the most popular game a your €lassmates.

4. Haritha wants to respond to the q ion§ given below. Put a tick (v)
for the questions where she needs rrypout data collection and put

a cross (X) for the questions wherejshre doesn't need to collect data.

Discuss your answers iff the om.

a. Whatis the most popular TV shéw among her classmates? D
b. When did I *t independence? ()
c. Howm is getting wasted in her locality? D
d. What is tHfe capital of India? ()

% Nilesh sir is a teacher. He decided to bring sweets to the class to celebrate
the new year. The sweets shop nearby has jilebi, gulab jamun, laddu,
barfi, and rasagulla. He wanted to know the choices of the children. He
wrote the names of the sweets on the board and asked each child to tell
him their preference. He put a tally mark '|' for each student and when the
count reached 5, he put a line through the previous four and marked it as

”‘“ in Table 2.
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Table 2

Tally Marks No. of Students

Jilebi N 6
Gulab jamun NN T 9
Laddu NUNNUERN

Barfi |1

Rasgulla INNURE

# Answer the following from Table.2

1. Complete the table to help Nilesh sir to purchase correct numbers of

sweets:

a. How many students chose jilebi

b. Barfi was chosen by

c. How many students e ‘ :]

d. Rasgulla was chosen by, students.
e. How many s s chose gulab jamun? :]
Nilesh Sir one of the staff members to bring the sweets as

given in the table. The above table helped him to purchase the correct
numbers of sweets.
2. Is the above table sufficient to distribute each type of sweet to the correct

student? Explain. Ifit is not sufficient, what is the alternative?

Frequency is the number of times a specific value or item appears in
a data set. The numbers 6,9 etc., are the frequencies of the sweet
preferences for jilebi, gulab jamun... respectively and the table

prepared by Nilesh sir is called Frequency distribution table.
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# Sandhya madam asked her students about the sizes of the shoes they
wear. She noted the data on the board.

4 5 3 4 3 4 5 5 4
5 5 4 5 6 4 3 5 6
4 6 4 5 7 5 6 4 5
She then arranged the shoe sizes of the students in ascending order —
3,3,3,4,4,4,4,4,4,4,4,4,5,5,5,5,5,5,5,5,5,5,6,6,6,6, 7
# Answer the following from the above ascending order:

1. Help her to figure out the following:

a. The largest shoe size in the class is

b. The smallest shoe size in the class is
c. There are students who ize 5.
d. There are __ studenffs wh ear shoe sizes larger
than 4.
2. How did arranging the data ifi asce order help to

answer these questions?.

3. Are there other ways t the data?

names of a few flowers you see around. You record

the data and fillfin the following table:

Flower No. of Flowers
Rose

Jasmin

a. Which type of flower was found in the greatest number?

b. Which type of flower was found in the smallest number?
c. Were there any two types of flowers found in the same numbers?
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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

1 1 1 1 121 1.0

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

Letter c € i r X Any other letter
f your choice
Number of times

found in the news item

a. The letter found the most number
b. The letter found the least numbe

' ' 1 1 121 1

c. List the five letters 'c', 'e’, i', 'gf ' x in a ding order of frequency. Now,
compare the order of your list withl that of your classmates. Is your
order the same or neagly t as theirs? (Almost everyone is likely

to get the order 'x, ¢, 1, 1, €.) Why do you think this is the case?

# Example : Anjali ted some data on the ways of transport used by

students to go ool: walk, bus, auto, walk, auto, bus, walk,
bicycle,walk, bus, walk, bicycle, walk, walk, bicycle, bus, walk, bus,
bus, walk, bicyel€, 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 Frequenc;}
Walk W] s

Bus W 7

Bicycle |||| 4

Auto H’ﬂ 5

Tricycle | 1

- J
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Figure it Out - 4.1

1. Chinnu listed the various means of transport that passed across the road
in front of his house from 9 a.m. to 10 a.m on a holiday:

bike car bike bus bike bike
bike auto bicycle tricycle bicycle auto
car scooter car auto bicycle bike
car auto bike scooter bike car
bicycle scooter bicycle scooter bike bus
auto auto bike bicycle b bike
bicycle scooter bus scooter ut bike
scooter bicycle bike tricycle scooter

uto
car scooter
a. Prepare a frequency distribution {@ble #6r the data.
b. Which means of transport wa e € most?
c. If you were there to collect @, w could you do it? Write the

steps or process.

2. Roll adie 15 times and regord th ber you obtain each time. Prepare
a frequency distribution uging tally marks. Find the number that
appeared:

a. The minimum r of times.
b. The maximum er of times.
ers thakappeared an equal number of times.

Wickets Taken Number of Matches

0 2
1

2 6
3 8
4 3
5 5
6 1
7 1
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What information is this table giving?

. What may be the title of this table?

What caught your attention in this table?

In how many matches has Bumrah taken 4 wickets?

Siva says, "If we want to know the total number of wickets he has taken
in his last 30 matches, we have to add the numbers O, 1, 2, 3 ..., up to
7."

Can Siva get the total number of wickets taken in this way? Give Reason.
f. How would you correctly figure out the total number of wickets taken
by Bumrah in his last 30 matches, using this table?

o oo o

r————————————— Note to Teacher - ———————————— .
Provide more opportunities to collect and organise datat”Ask students to guess :
what is the most popular colour, game, toy, school €ubject, etc., amongst the |

ta fo

I
|
I
| students in their classroom and then collect t . It can be a fun :
: activity in which they also learn about their cl iscuss how they can |
| organise the data in different ways, eachg#¥ay having its own advantages and |
I
I
|
I
L

limitations. For all these tasks and the t ndegr Figure it Out’, discuss the :
tasks with the children and let the der the tasks, and then let them |
plan and present their research pragesses @nd conclusions in the class. |

4.2 Pictographs

Pictographs are ongguwisual uggestive way to represent data without
writing any nu ok at this picture — you may be familiar with it
from previo lass

Private Car QOO0

Public Bus COOOO

School Bus QOOOOLOOLOOLOO
Cycle OO

Walking @ @ @ @ @ @ @

This picture helps you understand at a glance the different modes of travel
used by students. Based on this picture, answer the following questions:
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e Which mode of travel is used by the most number of students?

e 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 hofirs during the night. He

prepared a pictograph from the data: 2
Always Q@

Sometimes

Never

Answer the following ques sing the pictograph.

1. What is the number @i children who always slept at least 9 hours at night?
2. How many ch n 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. Inthe 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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3. There are 4 complete pictures for ‘Never’. Hence, 4 10 = 40 children
never sleep at least 9 hours in a night, i.e., they always sleep less than 9

hours.
4.2.1. Drawing a Pictograph

One day, Vijay collected data on how many students were absent in each class:

Class I II III v Vv VI VII VIII
No. of 3 5 4 2 0 1 5 7
students

He created a pictograph to present this data and‘de d to show 1 student
as (§) in the pictograph.

A =1 student

m © OO0 Q
QOO0 QO

Classes

Y

No. of students absent
Pictograph-1
Meanwhile, his friends Fhiredouse and Sangita collected data on how

many students were present in each class:

Class I II II v V VI VI  VIII
No. of 30 35 20 25 30 25 30 20

students
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# If they want to show their data through a pictograph, where they also use
one symbol @ for each student, as Vijay did, what are the challenges
they might face? Fhirdhouse made a plan to address this - since there
were many students, she decided to use @ to represent 5 students. She
figured students, she decided to use that would save time and space too.

Her pictograph.2 is as follows:

.
o

@ = 5 students

=
@
©
O
@

Classes
<!

@ 0000
; © ©

0000000
0000000
COO000O0
0000000

®

No. of stu
Pic -2

Sangita decide se on to represent 10 students instead. Since
she used one @ w 10 students, she had a problem in showing 25
students an ts in the pictograph. Then, she realised she could

use Qto sho students. and her pictograph. 3 is as follows:

4 @ =10 students

VIII
VII
VI

OO0

GOOOOOOO

@@
7N

Y

No. of students present
Pictograph-3
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# What could be the problems faced in preparing such a
pictograph, if the total number of students present in a
class is 33 or 27?

Pictographs are a nice visual and suggestive way to represent data. They |
represent data through pictures of objects. |
e Pictographs can help in answering the questions and make inferences about :
data with just a quick glance (in the examples above— about favourite games, |
favourite colours, most common modes of conveyance, number of students |
absent, etc.). |
e By reading a pictograph, we can quickly understand the frequencies of the :
different categories (for example, cricket, hockey, etc.}@nd the comparisons of |
these frequencies. |

¢ In a pictograph, the categories can be arrangee or vertically. For

columns or rows according to the frequ hat category. |

o |
* Ascale or key (for example, (2): 1 stud students) is added to show |

bol or picture can represent |

one unit or multiple units. |

what each symbol or picture repr

e It can be more challenging£6 prepa ictograph when the amount of data |

is large or when the freque s ageé not exact multiples of the scale or key. :

Monday

Tuesday

Wednesday
Thursday

Friday

Saturday
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a. On which day were the minimum number of books borrowed?
b. What was the total number of books borrowed during the
week?
c. On which day were the maximum number of books borrowed? What
may be the possible reason?
2. Anil sells kites in Gandhi street. Six shopkeepers from nearby villages
come to purchase kites from him. The number of kites he sold to these

six shopkeepers are given below -

Shopkeeper | Number of Kites € old

v
Chandu 250
Rani 3@

Rukhsana 1
Arjun

Mary 50
Poon 700

Prepare a pictograph using the symbol ’7, to represent 100 kites.
Answer the following questions:

a. How many symbols represent the kites that Rani purchased?
b. Who purchased the maximum number of kites?

c. Who purchased more kites, Arjun or Chandu?

d. Rukhsana says Poonam purchased more than double the number of

kites that Rani purchased. Is she correct? Why?
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3. The following pictograph shows the number of tractors in the five different
villages:

Number of Tractors (.. =1 Tractor)
vilage A b &tb &b, 8. 8t Sb

Village B i it §> S Gl

Village C &b G- G- Sk &b & S

Village D &k &2 &2
Vilage E - ib. &ib. b b

Observe the pictograph and er lowing questions—
a. Which village has the least numBer of tractors?
b. Which village hast 0s er of tractors?
c. How many more tr s does Village C have than Village B?
d. Kamala says g¥illage as half the number of tractors as Village
E.” Issher
4. Indian Pari og type of breed of Indian dogs) are largely found in
Tirupati dist overnment took an initiative to protect this breed

by providing support to those who adopted these dogs. Due to this
initiative, the number of these dogs increased. The number of dogs in six
villages of the district are as follows -

Village A : 18, Village B : 36, Village C : 12,
Village D : 48, Village E : 18, Village F : 24
Prepare a pictograph and answer the following
questions:

a. What will be a useful scale or key to draw
this pictograph?

b. How many symbols will you use to represent
the dogs in Village B?
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c. Harika said that the number of these dogs in Village B and Village D
together will be more than the number of these dogs in the other
4 villages. Is she right? Give reasons for your response.

5. The number of girl students in each class of a school is depicted by the

pictograph:

Number of Girl Students ( @ icon = 4 Girls)

1

2
8
4
5
6
7
8

Observe this pictograph and answer the following questions:

a. Which class has the least number of girl students?

b. What is the difference between the number of girls in Classs
5 and 67

c. If two more girls were admitted in Class 2, how would the graph change?

d. How many girls are there in Class 77
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4.3 Bar Graphs

Have you seen graphs like this on TV The Number of Endangered

or in a newspaper? Species is Rising
. . Number of animal species on the IUCN Red List, by class
lee plCtOgraphs’ SUCh bar graphs B Mammals B Reptiles M Birds M Insects

. Amphibians B Molluscs (e.g. snails) Fish Others*
can help us to quickly understand and

20,000

. . . 16,900 7
interpret information, such as the I 14,234

highest value, the comparison of values 1000 ., 268 Ed

5,000 [e— [S—

of different categories, etc. However,

when the amount of data is large, 2007 2010

* other invertebrate (spin:
arachnids (spiders, sc

presenting it by a pictograph isnotonly . iy

Source: IUCN Red List

2013 2016 2019 2022

animals, such as crustaceans, corals and

s)

time consuming but at times difficult

too. Let us see how data can be presented inst bar graph.

Let’s take the data collected by Vij

students absent on one day in each

ier,%regarding the number of

Class | II III VI VII VIII
No. of

5 4 1 5 7
students

He presented the e data using a bar graph-1

I . . o
1 unit length = 1 student

No. of students absent in each class

8

7

6

5
4
3
2,
111
0

T 2 3 4 5

Class

Number of students

Bar Graph-1
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I I
| If the students have not noticed, please point out the equally spaced horizontal |
| lines. Explain that this means each pair of consecutive numbers on the left |
I
I

| has the same gap.

# Answer the following questions using the bar graph :
1. InClass 2, students were absent that day.
2. In which class were the maximum number of students absent?
3. Which class had full attendance that day?

# When making bar graphs, bars of uniform width 'can¥e drawn horizontally
or vertically with equal spacing between t en the length or height of

each bar represents the given number, saw 1n pictographs, we can

use a scale or key when the frequen

Let us look at an example of v, u ic at a busy road crossing in
Amaravathi, which was studied by the traffic police on a particular day.
The number of vehicles sin gh the crossing each hour from 6
a.m. to 12:00 noon is sho the bar graph.2. One unit of length stands

for 100 vehicles.

11 |
10-1 |
9-10 |

Time intervals
i
O

~J
OIO
||

D

T T T T T T T T T T T T
O O © O 9 Q9 O 9 o 9o 9o o
o O © © O O ©O ©O ©o ©o o o

Number of vehicles

Bar Graph-2
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& Observe that

® 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.

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

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

® 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 crossi

2. Why do you think so little traffi @»during the hour of
pm 7 a.m. to 12 noon?

3. Why do you think the traffic was t

4. Why do you think the traffi¢ was le
8 a.m. all the way until 12 nden?

r and lesser each hour after

# Example :
1 102
g 100
Bt
2 84
Q
5 —
2 ] 68
E
q.| 60 — 54
o
E 50 _| 44
E 40 | 36
=
2 30
[
20 —
10 —
i i - L o] i
mn (Y=l o~ oo} (=2} (=]
=2} =3} =) =] D =
vl - - - - o~
Years
Bar Graph-3
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This bar graph.3 shows the population of India in each decade over a
period of 50 years. The numbers are expressed in crores. If you were to
take 1 unit length to represent one person, drawing the bars will be difficult!
Therefore, we choose the scale so that 1 unit represents 10 crores. The
bar graph for this choice is shown in the figure. So a bar of length 5 units
represents 50 crores and of 8 units represents 80 crores.

® On the basis of this bar graph.3, what may be a few questions you may
ask your friends?

e How much did the population of India increase over 50 years? How
much did the population increase in each decade?

4.3.1 Drawing a Bar Graph

In a previous example, Nilesh Sir

prepared a frequency table.2

representing the sweet prefer- 6
ences of the students in his class. lab jamun 9
Let’s try to prepare a bar t addu 13
present his data —
Barfi 3

1. First, we draw ontal line

and a vertica . On the Rasgallz 4

horizontal e will write the

name of eaclfof the sweets, equally spaced, from which the bars will
rise in accordance with their frequencies; and on the vertical line we

will write the frequencies representing the number of students.

2. We must choose a scale. That means we must decide how many students
will be represented by a unit length of a bar so that it fits nicely on our
paper. Here, we will take 1 unit length to represent
1 student.

3. For jilebi, we therefore need to draw a bar having a height of 6 units
(which is the frequency of the sweet jilebi), and similarly for the other

sweets we have to draw bars as high as their frequencies.
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4. We, therefore, get a bar graph.4 as shown below —

Sweet preferences of students
14
13
12
v
g 1o
B 9
“ 8
S 7
g s
5
E 2
Z 3
2 -
1 — m— S—— e
0 : - s
Jalebi  Gulab jamun  Laddu Barfi Rasgulla
Sweets
Bar Graph-4

did in the case of pictographs.

When the frequencies are larger a € t use the scale of 1 unit
length = 1 number (frequency), G oose a different scale like we

Example : The number o s€ored by Smruti in each of the 8 matches

low:
3 4 5} 6 4 8
50 10 100 90 0] 90 50

In this example, the minimum score is 0 and

are given in the ta

Runs 80

the maximum score is 100. Using a scale of 1
unit length =1 run would mean that we have to go
all the way from O to 100 runs in steps of 1. 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.
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Run scored by Smruti

90
80
70
60
40
30
20
10
3 [

Match1l Match2 Match3 Match4 Match5
Matches

Runs
(8]
o

h7 Match8

Example : The following table show ly expenditure of Imran’s
family on various items:

Expenditure (in )

House rent 3000
Foo 3400
800
Eledtricity 400
Transport 600
Miscellaneous 1200

To represent this data in the form of a bar graph, here are the steps —
e Draw two perpendicular lines, one horizontal and one vertical.
e Along the horizontal line, mark the ‘items’ with equal spacing between

them and mark the corresponding expenditures along the vertical line.
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e Take bars of the same width, keeping a uniform gap between them.

e Choose a suitable scale along the vertical line. Let, 1 unit length =3 200,
and then mark and write the corresponding values (X 200, X 400, etc.)
representing each unit length.

Finally, calculate the heights of the bars for various items as shown below

House rent 3000 200 15 units
Food 3400 200 17 units
Education 800 200 units
Electricity 400 200 2 Units
Transport 600 200 nits

Miscellaneous 1200 200 6 units
Here is the bar graph.6 that wefobtai d on the above steps:

3600
3400
3200
3000

X),

Expenditure (in %)

Food

House rent
Education
Electricity
Transport

Miscellaneous

Item

Bar Graph-6
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# Use the bar graph-6 to answer the following questions:
1. On which item does Imran’s family spend the most and the second
most?
2. Is the cost of electricity about one-half the cost of education?

3. Is the cost of education less than one-fourth the cost of food?

e Like pictographs, bar graphs give a nice visual way to represent data. They
represent data through equally-spaced bars, each of equal width, where
the lengths or heights give frequencies of the difft t categories.

e FEach category is represented by a bar where the lefigth or height depicts

the corresponding frequency or quantity ample, cost runs).

e The bars have uniform spaces betwegh t 0 indicate that they are free
standing and represent differen egories
e The bars help in interpreting data mugh faster than a frequency table. By

reading a bar graph, wefan frequencies of different categories at

a glance.

e We must decide

scale (for example, 1 unit length = 1 student or 1 unit
length = % a bar graph on the basis of the data including the
minimum a aximum frequencies, so that the resulting bar graph fits
nicely and looKs visually appealing on the paper or poster we are preparing.

The markings of the unit lengths as per the scale must start from zero.

The main focus of this chapter is to learn how to handle data to find answers

to specific questions or inquiries, to test hypotheses or to take specific

to collect, organise and analyse data.
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Figure it Out - 4.3

1. Samantha visited a tea garden, and collected data of the insects and

critters she saw there. Here is the data she collected:

Mites Caterpillars Beetles Butterflies Grasshoppers

6 10 5 2

Help her in preparing a bar graph to repr t thisidata.

2. Pooja collected data on the number of ti t the Tirupati railway

station for a few different cities ofdi period of two hours.

-

Number of 28 16

tickets

She used this d prepared a bar graph on the board to discuss
the data with her ents, but someone erased a portion of the graph.

DA

% %

Chennai Bangalore  Hyderabad Delhi Vijayawada

No. of tickets
|
DN

> City
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a. Write the number of tickets sold for Chennai above the bar.

b. Write the number of tickets sold for Delhi above the bar.

c. The bar for Chennai is 6 unit lengths and the bar for Hyderabad is 4
unit lengths. What is the scale for this graph?

d. Draw the correct bar for Bangalore.

e. Add the scale of the bar graph by placing the correct numbers on
the vertical axis.

f. Are the bars for Chennai and Delhi cor. in this graph? If not,

draw the correct bar(s).

3. Asurvey of 120 school students was ducted to find out which activity
they preferred to do in their free ti
Preferred Activity Number of Students

45

Readi ry boé 30
Watc 20
L 0 music 10
Painiting 15

Draw a bar graph to illustrate the above data taking the scale of
1 unit length = 5 students. Which activity is preferred by most students
other than playing?
4. Students and teachers of a primary school decided to plant tree saplings
in the school campus and in the surrounding village during the first week

of July. Details of the saplings they planted are as follows —
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40 — e e = )
30 | |
20 e
10 -

0

Monday Tuesday Wednesday Thursday Friday g Saturday Sunday

Number of saplings planted

| » Day
a. The total number of saplings planted nesday and Thursday is
b. The total number of saplings d duaring the whole week is

c. The greatest number of saplings Wwere

planted on ____ & a east
number of saplings e nted on
Why do you t at is the case? Why .,
were mor li planted on certain
days of the d less on others? Can

you think ofj possible explanations or
reasons? How could you try and figure out whether your explanations
are correct?

5. Indialaunched 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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Number of Tigers Number of Tigers in India

(approx.) oo ——
2006 1400 2018 E—————————
—
2010 1700 é 2014
2014 22[]0 2010 T
2018 3000 e
0 1000 2000 3000 4000
2022 3700 Number of Tigers

4.4 Artistic and Aesthetic Considerations

In addition to the steps described in pr sections, there are also
some artistic and aesthetic aspects one %hen preparing visual
presentations of data to make the orgfinteresting and effective. while
making a visual presentation of S a pictograph or bar graph, it
is important to make it fit in the intehded space by choosing the scale

appropriately. It is also dgsirable ake the data presentation visually

appealing and easy-to-und€rstafid and appreciate.

7

height of each mountain in meters.

A N

Here is an exs

naming the tallest mountain on each continent,

along with th

North ‘
Continent| Asi: ATocrica Europe | Antarctica
Tallest . Kiliman- Vinson .
. Everest Aconcagua Denali . Elbrus .. Koscuiszko
Mountain jaro Massif

Height 8848m  6962m 6194m 5895m 5642m  489Z2m 2228m

How much taller is Mount Everest than Mount Koscuiszko? Are Mount
Denali and Mount Kilimanjaro very different in height? This is not so easy

to quickly discern from a large table of numbers.
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Now, we can convert the table of numbers into a bar graph, as shown.
Here, each value is drawn as a horizontal box. These are longer or shorter
depending on the number they represent. This makes it easier to compare
the heights of all these mountains at a glance.

Asia — Everest

South America — Aconcagua [ I
| | |
| | |

North America — Denali
| |

Atrica — Kilimaniaro [

L
Europe — Elbrus d

Antarctica — Vinson Massif

Australia — Koscuiszko _

0 1000 2000 30

00 7000 8000 3000

However, since the boxes repg€sent s, it is better and more visually

appealing to rotate the pic , 80 that'the boxes grow upward, vertically
from the ground like mofin bar graph with vertical bars is also
called a column graph. Colu e the pillars you find in a building that
hold up the roof.

Below is a colu graph for our table of tallest mountains. From this
column grap comes easier to compare and visualise the heights of
the mountain

10000
9000
8000
7000
6000
5000
4000
3000

2000
1000
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In general, it is more intuitive, suggestive and visually appealing to
represent heights, that are measured upwards from the ground, using
bar graphs that have vertical bars or columns. Similarly, lengths that
are parallel to the ground (for example, distances between location on
Earth) are usually best represented using bar graphs with horizontal

arcs.

1. If you wanted to visually represent the data of tii¢ heights of the tallest
persons in each class in your school, would use a graph with

vertical bars or horizontal bars? Why?

2. If you were making a table of the lon@es ers on each continent and
their lengths, would you prefer t bar graph with vertical bars or
indi

with horizontal bars? Why?

make the correspondin and Par graph! Which continents have
the longest rivers?

Infographics

t this information, and then

% Data visualisatio ch as bar graphs are further beautified with more
extensive art isual imagery, they are called information graphics
or infographicsin short. The aim of infographics is to make use of attention-
attracting and engaging visuals to communicate information even more
clearly and quickly, in a visually pleasing way.

# As an example of how infographics can be used to communicate data
even more suggestively, let us go back to the table above listing the tallest
mountain on each continent. We drew a bar graph with vertical bars
(columns) rather than horizontal bars, to be more indicative of mountains.
But instead of rectangles, we could use triangles, which look a bit more
like mountains. And, we can add a splash of colour as well. Here is the

result.
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8000m
7000m
6000m
5000m
4000m -
4000m
2000m
1000m

N

)

Everest Aconcagua Denali Kilimanjaro Elbrus Vinson Massif Koscuiszko
8848m 6962m 6194m 5895m 5642m 4892m 2228m
Asia S America  North America Africa Furope  Antarctica  Australia

The infographic looks more appealing and suggestive at first glance, yet, it
has some issues. The goal of our bar graph earlier wasgo represent the heights
of various mountains - using bars of the approprsiate h ts but the same
widths. The purpose of using the same widt e it clear that we are

only comparing heights.

However, in this infographic, ler Tiafigles are also wider! Are taller
mountains always wider? The i hic 4s implying additional information
that may be misleading and ay not be correct. Sometimes going for
more appealing picture also a€Cidentally mislead.

Taking this idea er, and to make the picture even more visually
stimulating and su i e can further change the shapes of the mountains

to make them look @en more like mountains, and add other details, while
attempting to preserve the heights.

For example, we can create an imaginary mountain range that contains
all these mountains.

Is the infographic below better than the column graph with rectangular
columns of equal width? The mountains look more realistic, but is the picture
accurate?

For example, Everest appears to be twice as tall as Elbrus.
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Aconcagua, South America
6962m (Argentina)

Denali, North America
6194m (Alaska, USA)

Everest, Asia ..
8848m (Nepal/China)

i R
\5\‘ k.&\ fl
P @\\«\\

Climbing the seven hlghest peaks
on the seven continents.

A\

Kilimanjaro, Africa
5892m (Tanzania)

:** Elbrus, Europ_e

“ 2D
i Mv A
\ Antarctica

1\ 4892m

\\\\ L\

N
A\

4 W

Australlajf {0
2228m

What is 5642 x 2?
While preparing visually-appealing presentations
be careful that the pictures we draw do not misle

data, we also need to
about the facts. In

general, it is important to be careful when makin ‘ inginfographics.

fllowing represents the number 7

A W 0 L O @ M

pbtained by 15 students in a mathematics test are
., 8,3,0, 8, 10,10, 3, 4, 8, 7, 8, 9 The number of
d marks more than or equal to 8 is

c) 6 d 7
3. Fill the following table which represents shirt size of 40 students in aschool

2. The marks (out 6

Shirt size Tally Marks Number of students
30 11 3
32 NN —
34 — 8
36 N 1 —
38 NI — 10
40 — 7

Class 6 - Mathematics @



£5BRLETIONII, TG 69 €5a300TD

4 6962 Q0e.. (wdo%em)
B9, Yu8T 0050

6194 oe. (@QT«)‘? £93300%0)

%@ﬁmoud@g 58,80

5892 &. (e300:2203m)

1 e, odndees® 5642 aoe. (dw—ag)

awéﬁd&m—% g

T DTRD® TIATT, L90EVL3FTD
4892 doe.

33,9, Be00N TR £36000NTIT T 0TNE T, TSNS, TCIRVZOTT, WRAOT WZ;NH Jonény

o= o T TOTON w0 WiVwON
Q9w emd@eéé @egﬁo’m‘* BR) ToONFCDTOZ =By T O SCTOT LWRNTRFTINTIRTO
008D, TINTITT.

I. 3ons @%ﬁ@ﬁ wgdmfa}* W30
1. =% rOBFTTT, W BINTDNTD 7 509350533& RRWTOTTI?
111

5.} oY QDI @ M

2. Nd Toegowd 15 IR, QFNY0 TRT ©OTNYO (n’@ﬁwmﬁ 10 6{5) TN TRTWINT:
8,0, 5,8, 3,0, 0v 3, 4, 8, 7, 8, 9.250Y 8 %ﬁo@ ézﬁa&d@csm TRNTRITT L0BNTD
TR DT,HFNY A
2) 5 2) 6 ®) 7

3. IabQ 40 %I QW,HFNY WoNAD BT BRWAIT IPNT FRCHFRTY, BoW0.

woned 3wo S0¢ MOBFNLD &Jmi@rmf :1093zs
30 || 3
32 | T —
34 — 8
36 RaNEN —
38 N — 10
40 — 7

63¢ 3ONS - s @




II. True or Flase :

4. In a pictograph, if a symbol 3& represents 20 flowers in a basket then

*** stands for 30 flowers.

5. In a bar graph, the width of bars may be unequal
6. In abar graph, the gap between two consecutive bars may not be the same.

III. Solve the following :

7. In an examination, the grades achieved by 30 students of a class are
given below. Arrange these grades in a table using tally marks: B, C, C, E,
A’ C9 B, B’ D, D, D, D! B! C, C’ C’ A’ C’ B’ E! 9 D! C! B’ E’ C’ B! E’

C,D
8. A survey was carried out in a certain schog e
displayed as pictograph given belo
Subject Number of@t @ = 50 students

d out'the popular school

subjects among students of Classes o} data in this regard is

Hindi
English Q Q
Mathematics

Science Q Q
Social Studies @ Q

a) Which subject is most popular among the students?

b) How many students like Mathematics?

¢) Find the number of students who like subjects other than Mathematics
and Science.

Class 6 - Mathematics @




IT.

III.

zszs Clarp) @zsﬁ :

20T 28T, TFOY, %0TH ae ROBeT 2,000 WSONY, 20 TRPYNTFSY ARWATT, *aeae
30 TRFNIS), ARWRITT.

OPTZNTY, BoPNY &N SHETRTIN ATLHIT.

OGITFNTY, 3,500 TR, FOPNY TR, 03T 2.0T3e0e&CIIN QTLTLITIT.

3
-0
3
-0

$ANTINER FOFPA. |

2,00 TOEFEY, 80w TTNECIYT 30 DT, HFNED JHET 7, ¢ N IIT IRTWERNT. 85 1 e’ non
w8 rodhdorivRy evmodety EncEng #earo. B, C, C, E, A, C, B, B, D, D, D, D,
B, C, C. C, A, C, B, E, A, D, C, 48, E, C,. B, E,
C.D
VI 6053 VIII SoRens 2o, prned, amms amcbnsys
2,00 B8, DRFEATNGS. BT, FoLORRS TeR08 @ 183, 350306), T, BSFHENG.

NTOD

080

nese

DRI DTS
(=)

R) DT HFNTY, 037 VWO ©F 08 BWITOJFH TEOT?
W) DT, WT DT, PN NeFTTIY Q%ﬁc&a@gd ?

R) e 0B IO BHTIVTRR GBS DRODONTRBY, QRFIEIT D99, HF MY F083, 03T FOBIERAD.

63¢ 3ONS - s @



9. The bar graph given below represents approximate length (in kilometres)
of some National Highways in India. Study the bar graph and answer the
following questions
(a) Which National Highway (N.H.) is the Scale : 1 Unit Length = 200 km
longest among the above?

(b) Which National Highway is the
shortest among the above?

(c) What is the length of National
Highway 9?

(d) Length of which National Highway
is about three times the National
Highway10?

10. The following table shows the area o on which different crops

National Highways —»

600 800 1000 1200 1400 1600

were grown

Type of crop Rice Sugarcane  Cotton
Area of land
(sq.u) 50 20 25 10
Babji draw the ph for this information as given below. Tulasi
checked it old that something is wrong. Can you find what is wrong
and correct it
Chart Title
60
50
40
30
20
10 . .
0
Rice Wheat Pulses sugarcane cotton
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11. The number of ATMs of different banks in a city is shown below:

Bank Number of ATMs
HDFC Bank 5

Union Bank 15

Indian Bank 20

State Bank of India 25

Canara Bank 10

Draw a bar graph to represent the above information by choosing the

scale of your choice.

B Data can be organised in a {fabulafiform using tally marks for easy
analysis and interpretati

B Frequencies are the co ofjthe occurrences of values, measures or

of objects. Each pigture represents a frequency which can be 1 or more
than 1 —t ed the scale and it must be specified.

B Bar graphs have bars of uniform width; the length or height that indicates
the total frequency of occurrence. The scale that is used to convert

observations.

B Pictographs reg it data in the form of pictures, or objects or parts

length or height to frequency again, must be specified.

B Choosing the appropriate scale for a pictograph or bar graph is important
to accurately and effectively convey the desired information or data
and to also make it visually appealing.

® Other aspects of a graph also contribute to its effectiveness and visual
appeal such as how colours are used, what accompanying pictures are
drawn, and whether the bars are horizontal or vertical. These aspects
correspond to the artistic and aesthetic side of data handling and
presentation.
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PRIME TIME

s

T ErE

Learning OulCOIm eS: BT 5

-
I |
: Learners will be able to :
: e Define and list the factors and multiples of giv, mbers. (CG-1) :
I e Find common factors and common les two or more I
I numbers. (CG-1) I
: e Identify prime and composite num p to'100. (CG-1) :
: e Use prime factorization to repfesen bers and solve the related :
| problems. (CG-2) I
I |
| e Use divisibility rules to c@ickly. (CG-8) |
I |
: e Participate in a s like factor and multiple games to build :
| number sense. (C |
Y G J

5.0 Introducti

This chapter introduces the idea of factors and multiples through fun
games like the idli-vada game, helping students notice patterns in numbers.
By observing when numbers repeat in different lists, children learn what
common multiples, common factors, prime numbers, composite numbers, and
co-prime numbers are. The chapter also shows how every number (except 1)
can be broken down into prime factors, and how this helps in checking
divisibility and understanding the structure of numbers. Through puzzles,
diagrams, and activities, students build a strong foundation for number sense

in an enjoyable and intuitive way.
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5.1 Common Multiples and Common Factors

Children sit in a circle and play a game of numbers.
One of the children starts by saying ‘1’. The
second player says 2’, and so on. But when it is the O
turn of 3, 6, 9, ... (multiples of 3), th
say ‘idli’ instead of the number. Whefl i
5, 10, ... (multiples of 5), the pla
instead of the number. When
multiple of 3 and a multip
of 5, the player should say
any mistake, they ar
The game continuesiin ro
remains.
For which nu hould the players say ‘idli’
instead of saying thegnumber? These would be 3, 6,
9,12, 1 and so on.
For w umbers should the players say ‘vada’?
be 5, 10, 15, 20, ... and so on.
Wh first number for which the players should
say, {idli-vada’? It is 15, which is a multiple of 3, and
multiple of 5. Find out other such numbers
that are multiples of both 3 and 5. These numbers

till only one person
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Figure it Out - 5.1

1. At what number is ‘idli-vada’ said for the 10th time?
2. If the game is played for the numbers 1 to 90, find out:
a. How many times would the children say ‘idli’ (including the times
they say ‘idli-vada’)?
b. How many times would the children say ‘vada’ (including the
times they say ‘idli-vada’)?
c. How many times would the children say ‘idli-vada’?
3. What if the game was played
till 900? How would your
answers change?

to the ‘idli-vada’ game?

Hint: Imagine playing the

game till 30. Draw the figur

if the game is played till 60. § |
%  Let us now play the ‘idli-va@da

I
I
I
4. Is this figure somehow related |
I
I
I

I
game with different p ol|
numbers: I Common multiples of 3 and 5
a. 2 and 5, I Fig 5.1
b. 3 and 7, |
c. 4 and 6. S 4

We will say ‘id r multiples of the smaller number, ‘vada’ for multiples
of the larger nutber and ‘idli-vada’ for common multiples.
Draw a figure similar to Fig. 5.1 if the game is played up to 60.

Yesterday, we played this game
with two numbers. We ended up
saying just ‘idli’ or ‘idli-vada’ and Oh, what could

nobody said just ‘vada’! those numbers be!?

% One of the
(= = — numbers was 4.
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#  Which of the following could be the other number:

2,3,5, 8, 10?

Jump Jackpot

Jumpy and Grumpy play a game.

e Grumpy places a treasure on some number. For example, he may
place it on 24.

e Jumpy chooses a jump size. If he chooses 4, then he has to jump only
on multiples of 4, starting at O.

e Jumpy gets the treasure if he lands on the number where Grumpy
placed it.

Which jump sizes will get Jumpy to land on 247

If he chooses 4: Jumpy lands on4 —» 8 - 12 »> 16 0—>24—>28—..

Other successful jump sizes are 2, 3, 6,

\/

' |
T T 0
3

|
|
18 19 20 21 22 23 24

7”

What about the jump of sizes 1 and 24? Yes, they also will land on 24.
The numbers , 6, 8, 12, 24 all divide 24 exactly. Recall that such
numbers are called factors or divisors of 24.

Grumpy increases the level of the game. Two treasures are kept on
two different numbers. Jumpy has to choose a jump size and stick to it.
Jumpy gets the treasures only if he lands on both the numbers with the
chosen jump size. As before, Jumpy starts at O.

Grumpy has kept the treasures on 14 and 36. And, Jumpy chooses
a jump size of 7.

Will Jumpy land on both the treasures? Starting from O, he jumps
to 7> 14521 528 > 35 > 42 ... We see that he landed on 14 but did not
land on 36.
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so he does not get the treasure. What jump size should he have chosen?
The factors of 14 are: 1, 2, 7, 14. So, these jump sizes will land on 14.
The factors of 36 are: 1, 2, 3, 4, 6, 9, 12, 18 and 36. These jump sizes will
land on 36.

So, the jump sizes of 1 or 2 will land on both 14 and 36. Notice that 1 and
2 are the common factors of 14 and 36.

The jump sizes using which both the treasures can be reached are the

common factors of the two numbers where the treasures are placed.

# What jump size can reach both 15 and 30? There are multiple jump sizes
possible. Try to find them all.

# Look at the table below. What do you noti

31@3334356 3839
41 | 42 43 5 47 | 48 | 49 | 50

51 |(52)| 53 57 | 58 | 59 | 60
61| 62 65 | 66 | 67 |©8)| 69 | 70

In the table,

1. Is there anything common among the shaded numbers?

2. Is there anything common among the circled numbers?

3. Which numbers are both shaded and circled? What are

these numbers called?

Figure it Out - 5.2

1. Find all multiples of 40 that lie between 310 and 410.
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2. Who am I?

a. I am a number less than 40. One of my factors is 7. The sum of my
digits is 8.

b. I am a number less than 100. Two of my factors are 3 and 5.
One of my digits is 1 more than the other.

3. A number for which the sum of all its factors is equal to twice the
number is called a perfect number. The number 28 is a perfect number.
Its factors are 1, 2, 4, 7, 14 and 28. Their sum is 56 which is twice 28.
Find a perfect number between 1 and 10.

4. Find the common factors of:

a. 20 and 28 b. 35 and 50

c. 4, 8 and 12 d. 5, 15 and 25

Find any three numbers that are multiples of

6. Anshu and his friends play the ‘idli-vada’ gg
are both smaller than 10. The first timeya
the number 50. What could the twog
‘idli’ and ‘vada’?

7. In the treasure hunting game, Grum as kept treasures on 28 and
70. What jump sizes will land om bothithe numbers?

8. In the diagram below, Righi erased all the numbers
except the common multip¥€s. Eind out what those
numbers could be fill i e missing numbers
in the empty regi

Itiplés of _ Multiples of ___

72
48
24

9. Find the smallest number that is a multiple of all the
numbers from 1 to 10, except for 7.
10. Find the smallest number that is a multiple of all the
numbers from 1 to 10.
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5.2 Prime Numbers

Rishi and Anusha want to pack Mangoes (anjeer) that grow in their
farm. Rishi wants to put 12 Mangoes in each box and Anusha wants
to put 7 Mangoes in each box.

How many arrangements are possible?

Think and find out the different ways how —

1. Rishi can arrange 12 Mangoes in a rectangular manner.

2. Anusha can arrange 7 Mangoes in a rectangular manner.

Rishi has listed out these possibilities.

Observe the number of rowsand - -
columns in each of the arrange- |
ments. How are they related to 12? |

In the second arrangement, for :

I

I

I

I

example, 12 Mangoes are arranged | |
in two columns of 6 each or 12 = | I
2 6. :
Anusha could make only e |
arrangement: 7 1l or 1 7. THeére |
I

I

I

I

I

I

I

I

are no other rectangular arrange- |
ments possible. |
In each of Rishi’s arr ments, |
multiplying the n er of s by |
the number of ns gives the !
number 12. So, t umber of rows
or columns ctogs of 12. S -

We saw thatiigie number 12 can be arranged in a rectangle in more than
one way as 12 has more than two factors. The number 7 can be arranged
in only one way, as it has only two factors — 1 and 7. Numbers that have
only two factors are called prime numbers or primes.

Numbers that have only two factors are called prime numbers or primes.
Here are the first few primes — 2, 3, 5, 7, 11, 13, 17, 19. Notice that the
factors of a prime number are 1 and the number itself.

What about numbers that have more than two factors? They are called
composite numbers. The first few composite numbers are — 4, 6, 8, 9, 10,
12, 14, 15, 16, 18, 20.

What about 1, which has only one factor? The number 1 is neither a
prime nor a composite number.
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# How many prime numbers are there from 21 to 30? How many
composite numbers are there from 21 to 30?
Can we list all the prime numbers from 1 to 100?
Here is an interesting way to find prime numbers. Just follow the
steps given below and see what happens.
Step 1: Cross out 1 becauseitisr———————— — — — — — — — — — 1
neither prime nor composite. | @ @ @ @
Step 2: Circle 2, and then cross 13
out all multiples of 2 after that, | @

@3

=

i.e., 4, 6, 8, and so on. |
Step 3: You will find that the next :
uncrossed number is 3. Circle 3 |

and then cross out all the @
multiples of 3 after that, i.e., 6,9, |
12, and so on. I
Step 4: The next uncrossed: 33)1
number is 5. Circle 5 and the

cross out all the multiples of]
after that, i.e., 10, 15, 20, .
Step 5: Continue this pro€essgfihall "~ — 7 1

®®
®

Sl®
®
X

Table 1

the numbers in the list are either |

) It is definitely not some
circled or crosse |

magic; there should be

All the circled ers are prime I
numbers. h rossed out |
numbers, r than 1, are I

composite numbers. This method is |
called the Sieve of Eratosthenes. I

This procedure can be carried on |
for numbers greater than 100 also. |
Eratosthenes was a Greek
mathematician who lived around |
2200 years ago and developed this I

method of listing primes. L

Rishi and Anusha started wondering how this simple method is able
to find prime numbers! Think how this method works. Read the steps
given above again and see what happens after each step is carried out.

Class 6 - Mathematics @




® 21 00w 30 T IEOH DT SOYIO, Ros3nwss? 21 vo3 30 T I@o! DT, Hoo30F Ros5 M2
1 2o 100 TZBNS ), BT, :3033 nER) T T, RIRBUTITIC?
B, B0, NI, BOBOLRODIT SAIWIOIT DHos AYT. 008 FeLTT TOBNTI), B0
T LTNOTT DOLITT), TEOJR.
03 1: 1% F9,R° (%) NOTIBY Tod VFOTIT LT -
TR, P BY, FooDHFRP W), : @
ToZ 2 Fod, 2 § [T Tod. J0TT 2 T |
ST, 4, 6, 8 FPTRR X0, TR, :
WHT ToBO.
T0g 3: J0IT 5)T° MOTO ToFT YVIT T025,
3. @03, 3 & [ ®es0. F0T WIE 3 T
@wwéarﬁ@;o 336, 9, 12 JITRT 30932571%333

]

Ssh(Ee

9@ ®
QRXOE®E

S®
®
X

2T TogO.
ToZ 4 T0IT TP MOTB TwE Fo, 5.
ﬁo&jzs 5 édefoog To3D. BT [03T WX 5

73

@wd%rmﬁo =53 10, 15, 20 JIRTRT X 932371@; T8 a@eg—-g
T0Z 5: R B0, NONR BT 00
TOBITWITN B &8, 080 TOOTDER

-|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

M|

QT DORTTTIN0TR WL
©e) BT Ten ST
@omd@c TOOLINT

&qmawaa‘% 100 303 THT *’o&f noNR
T OFWTOT.

QTREY T 20W N,¢F° NEBTZTINDY |
BHBRTY 2200 ST &0 RATTO TR :
SO MY, TEITIWIT 83 DGRITI, I D |

e e U0

BT ]

T3 ATY IOTLI0T BT, xog\%ﬁ%ﬁs\g{ FOTOLBODL Ten mz;émmgd 0TI DA OB WBPR
30 WELI STOYATITI | B3 HOT DM FOT BREITT DOLOTZ, drRewdr. JeRTOZ TOINTIY, W3
20 W02 B¢ TOIT TOTT DTIMITTS 0T N3,

63¢ 3ONS - s @



Figure it Out - 5.3

1. We see that 2 is a prime and also an even number. Is there any other
even prime?

2. Look at the list of primes till 100. What is the smallest difference
between two successive primes? What is the largest difference?

3. Are there an equal number of primes occurring in every row in the
table 1 on the previous page? Which decades have the least number of

primes? Which have the most number of prime

Primes through the Ages
Prime numbers are the building blocks of e numbers. Starting
from the time of the Greek civilisation (@ior an 2000 years ago) to
this day, mathematicians are still str ifig tg uncover their secrets!
Food for thought: is there aflargest e number? Or does the
list of prime numbers go on wi t angend? A mathematician named
Euclid found the answer a you in a later class!

Fun fact: The largest pri mber that anyone has ‘written down’

is so large that it take around 6500 pages to write it! So they

. Which of theffollowing numbers are prime: 23, 51, 37, 267

5. Write three pairs of prime numbers less than 20 whose sum is a
multiple of 5.

6. The numbers 13 and 31 are prime numbers. Both these numbers
have same digits 1 and 3. Find such pairs of prime numbers up
to 100.

7. Find seven consecutive composite numbers between 1 and 100.

8. Twin primes are pairs of primes having a difference of 2. For example,

3 and 5 are twin primes. So are 17 and 19. Find the other twin primes

between 1 and 100.
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9. Identify whether each statement is true or false. Explain.
a. There is no prime number whose units digit is 4.

. A product of primes can also be prime.

Prime numbers do not have any factors.

. All even numbers are composite numbers.

o a0 o

2 is a prime and so is the next number, 3. For every other prime,

the next number is composite.

10. Which of the following numbers is the product of exactly three distinct
prime numbers: 45, 60, 91, 105, 3307?

11. How many three-digit prime numbers can yef make using each of
2, 4 and 5 once?

12. Observe that 3 is a prime number, and = 7 is also a prime. Are

there other primes for which doubli nd ing 1
gives another prime? Find at least fi chgexamples.
5.3 Co-prime numbers for s@fe k g treasures

Which pairs are safe?

Let us go back to the treasuredfinding game. This time, treasures are

% Where should Grumpy place the treasures so that Jumpy cannot reach
both the treasures?

Will placing the treasure on 12 and 26 work? No! If the jump size is
chosen to be 2, then Jumpy will reach both 12 and 26.

What about 4 and 9? Jumpy cannot reach both using any jump size
other than 1. So, Grumpy knows that the pair 4 and 9 is safe.
Check if these pairs are safe.
a. 15 and 39 b. 4 and 15

c. 18 and 29 d. 20 and 55
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What is special about safe pairs? They don’t have any
common factor other than 1. Two numbers are said to be
co-prime to each other if they have no common factor other
than 1.

Example: As 15 and 39 have 3 as a common factor, they are
not co-prime. But 4 and 9 are co-prime.
# Which of the following pairs of numbers are co-prime?
a. 18 and 35 b. 15 and 37 c.30and 415
d. 17 and 69 e. 81 and 18
# While playing the ‘idli-vada’ game with different number pairs,
Anusha observed something interesting!
1. Sometimes the first common multiple was same as
the product of the two numbers.
2. At other times the first common multi
the product of the two numbers.
Find examples for each of the abovegHo itwelated to the
number pair being co-prime?

as less than

Co-prime art

# Observe the following th . The first diagram has 12
pegs and the thread_is tied ery fourth peg (we say that

the thread-gap i e second diagram has 13 pegs and

the thread-gap is 3. at about the other diagrams? Observe

these picture and discuss your findings in class.

In some diagrams, the thread is tied to every peg. In some, it is not. Is
it related to the two numbers (the number of pegs and the thread-gap)

being co-prime?

Class 6 - Mathematics @




ROTEE wpeRNY DR DT? ©y) 1 T BRTTaN CINFTE AOTNT, STRTFINTDY TLoDTRYOY,
QTR FoJ N 1 T, BRTIVTERR wed CBRYTIe FOBRT, STITFINTTY, BROOTT & B0 NI,
xﬁwamus DOT TEFRMOZT.
PUTITTR 1 .15 =00 39 %ﬁ 3. 0V FIINT, LTWHSEIWINTOPYTOOT &33) WY NYY,.- TS 4
TBY 9 1YL IT @amudmfo.

& TOORTRNGY, BRI el o MTD BB, TN ?
2 18 =032 35 ®. 15 302y 37 2. 30 3= 415
&. 17 39869 2. 81 =83 18

B msai 30932371@; HReRNRTROON AR, - PE BeIWITRITIN, WSOR WO
BIBRTOTIOOITT @oswmq NR0ATLD |

1. 303 BRT0 T[NT, STRL, 808 TR Foas N Quod Ne.

2. OZT BRODNTY, IRTO AoBWRT, STHSF, TBATO
FRTWOOTIRN.

B0 TSRO, YVTTTFNTT, FOT)

xosjzsﬁ@ﬁ QT TRy FOWORAT?

0

za@amuﬁ 33

8/ ool T 5@303353@ N2
2

B8 TYTe IR TeT.
13 @mnem), &R0

3oy WSNTS, mcwm‘* %8 BwN &ggroﬁzﬁ. FORYTITE, 5@%@30 - QT BB ST NFINTOI (I
730935 WOBY @WITT - WOBTNVR) TR 5093?571@7’\’ TOWOHRT 03009

63¢ 3ONS - s @




‘When making thread art, you choose a thread gap - how many pegs you
jump each time you wrap the thread.
If the number of pegs and the thread gap only have 1 as a common factor, the
thread will touch every peg and make one big, beautiful pattern.
If they have another common factor, the thread will not touch all pegs, will
make small repeating loops instead of one big design.

Make Thread-art pictures for the following:
a. 15 pegs, thread-gap of 10 . s, thread-gap of 7
c. 14 pegs, thread-gap of 6 . read-gap of 3
5.4 Prime Factorisation
Checking if two numbers are co-prime
Teacher : Are 56 and 63
Anusha and Rishi : If they have a ctor other than 1,
then they ime. Let us check
Anusha : I can wri 4% 4 and 63 =21 3. So,
14 rs, of 56. Further, 21 and
3 fa 63. So, there are no common
facto®s” The numbers are co-prime.
Rishi :Hold o an alsowrite 56 =7 8and 63 =9 7.

see that 7 is a factor of both numbers, so, they
€ not co-prime.
Clearly Rishigis right,as 7 is a common factor.
# But where a go wrong?

Writing 56 14 4 tells us that 14 and 4 are both factors of 56,
but it does nottell all the factors of 56. The same holds for the
factors of 63.

Try another example: 80 and 63. There are many ways to
factorise both numbers.

80 =40 2=20 4=10 8=16 5 =17???

63=9 7=3 21 =7???

We have written ‘???’ to say that there may be more ways to factorise
these numbers. But if we take any of the given factorisations, for example,
80 =16 5and 63 =9 7, then there are no common factors. Can we
conclude that 80 and 63 are coprime? As Anusha’s mistake above shows,
we cannot conclude that as there may be other ways to factorise the
numbers.

What this means is that we need a more systematic approach to check
if two numbers are co-prime.
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Prime factorisation
Take a number such as 56. It is composite, as we saw that it can be
written as 56 =4 x 14. So, both 4 and 14 are factors of 56. Now take one
of these, say 14. It is also composite and can be written as
14=2x7.

Therefore, 56 = 4 x 2 x 7. Now, 4 is composite and can be written as
4 = 2 x 2. Therefore, 56 = 2 x 2 x 2 x 7. All the factors appearing here,
2 and 7, are prime numbers. So, we cannot divide them further.

In conclusion, we have written 56 as a product of prime numbers.
This is called prime factorisation of 56. The individual factors are called
prime factors. For example, the prime factors of 56 are 2 and 7.

Every number greater than 1 has a prime factgtisation. The idea is
the same: keep breaking the composite num into factors till only
primes are left.

The number1 does not have any prime ,@ sation. It is not divisible
by any prime number.

What is the prime
factorisation of a prime |

number like 7? It is just | @
7 (we cannot break it |
down any further). |

Let us see a few more I 3X|12 4><|9 6>|<6
examples. | %9 3x3x4 2%2x9 2%3%6
By going t | ' ' ' .
different way of : 2x2x3%3 3><3><IZ X2 2x2%x3x%x3 2><3>12><3
breaking | D88 2B 248

number, we as |

r

3x3x7anda
3 x 7 x 3. Are they different? Not really! The same prime numbers 3 and
7 occur in both cases. Further, 3 appears two times in both and 7 appears
once.

Here, you see four different ways to get prime factorisation of 36.
Observe that in all four cases, we get two 2s and two 3s.

Multiply back to see that you get 36 in all four cases.
For any number, it is a remarkable fact that there is only one prime
factorisation, except that the prime factors may come in different orders.
As we explain below, the order is not important. However, as we saw in
these examples, there are many ways to arrive at the prime factorisation!
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Does the order matter?

Using this diagram, &

can you explain why 30 =2 x 3 x 5, nogna W way you multiply 2,
3, and 5?

When multiplying numbers, gve Can in any order. The end result
is the same. That is why, w r@and two 3s are multiplied in any
order, we get 36. In a lat we shall study this under the names of
commutativity andgassociati¥ity of multiplication.

Thus, the orde not matter. Usually we write the prime numbers in

increasing o example, 225=3x3 x5 50or30=2x 3 x 5.

Prime factorisaffon of a product of two numbers

When we find the prime factorisation of a number, we first write it as a
product of two factors. For example, 72 = 12 x 6. Then, we find the prime
factorisation of each of the factors. In the above example,

12 =2 x2 x 3and 6 =2 x 3. Now, can you say what the prime factorisation
of 72 is?

The prime factorisation of the original number is obtained by putting
these together.

72=2x2x3x 2x3
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We can also write this as 2 x 2 x 2 x 3 x 3. Multiply and check that you
get 72 back!
Observe how many times each prime factor occurs in the factorisation

of 72.
Compare it with how many times it occurs in the factorisations of 12
and 6 put together.

Figure it Out - 5.4

1. Find the prime factorisations of the followin mbers:
64, 104, 105, 243, 320, 141, 1728, 729, I 1331, 1000.
2. The prime factorisation of a number h o 3s, and one 11.
What is the number?
3. Find three prime numbers, all le
4. Find the prime factorisation of

0, whose product is 1955.
ers without multiplying

first
a. b6 x 25 b. 108 X75 c. 1000 x 81
5. What is the smallest er e prime factorisation has.
a. three different pri ers?
b. four differentgprime ers?
Prime factorisati fundamental importance in the study of numbers.

Let us discuss twoWays in which it can be useful.
Using prime fact to check if two numbers are co-prime

Let us again t the numbers 56 and 63. How can we check if they are
co-prime? We can use the prime factorisation of both numbers
56 =2x2 x2x7and 63=3x 3x7

Now, we see that 7 is a prime factor of 56 as well as 63. Therefore, 56 and
63 are not co-prime.

What about 80 and 63. Their prime factorisations are as follows

80=2x 2x 2x 2 x5and63=3x 3x 7

There are no common prime factors. Can we conclude that they are
co-prime? Suppose they have a common factor that is composite. Would
the prime factors of this composite common factor appear in the prime
factorisation of 80 and 63.
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Therefore, we can say that if there are no common prime factors, then
the two numbers are co-prime.
Let us see some examples.
Example : Consider 40 and 231. Their prime factorisations are as follows:
40=2x2x2x5and 231 =3 x7x 11
We see that there are no common primes that divide both 40 and 231.
Indeed, the prime factors of 40 are 2 and 5 while, the prime factors of
231 are 3, 7, and 11. Therefore, 40 and 231 are co-prime!
Example : Consider 242 and 195. Their prime factofisations are as follows:
242 =2x11x11and 195=3x5x 13
The prime factors of 242 are 2 and 11. ime factors of 195 are 3,
5, and 13. There are no common prima€ fact@rs. Therefore, 242 and 195

are co-prime.

Using prime factorisation tofcheclg i¥ one number is divisible
by another

We can say that if one number is divisible by another, the prime

)nd number is included in the prime factorisation

We say tha ivisible by 12 because when we divide 48 by 12, the
remainder is zefi@. How can we check if one number is divisible by another
without carrying out long division?

Example : Is 168 divisible by 12? Find the prime factorisations of both:
168=2x2x2x3x7and 12=2x2x3
Since we can multiply in any order, now it is clear that,
168=2x2x3x2x7=12 x 14
Therefore, 168 is divisible by 12.
Example : Is 75 divisible by 21? Find the prime factorisations of both:
75=3x5x5and 21 =3x7
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As we saw in the discussion above, if 75 was a multiple of 21, then all
prime factors of 21 would also be prime factors of 75. However, 7 is a
prime factor of 21 but not a prime factor of 75. Therefore, 75 is not
divisible by 21.

Example: Is 42 divisible by 12? Find the prime factorisations of both:
42=2x3x7and 12=2x2x 3

All prime factors of 12 are also prime factors of 42. But the prime
factorisation of 12 is not included in the prime factorisation of 42. This is
because 2 occurs twice in the prime factorisation of 12 but only once in
the prime factorisation of 42. This means that 42 is not divisible by 12.

another, then the prime

n the prime factorisation

Figure it Out - 5.5

1. Are the following pairs ers co-prime? Guess first and then use
prime factorisatign to ve our answer.
a. 30 and 45 b. 57 and 85
c. 121 and 133 d. 343 and 216

2. Is the first divisible by the second? Use prime factorisation.
a. 225 and b. 96 and 24
c. 343 and 1 d. 999 and 99

3. The first number has prime factorisation 2 x 3 x 7 and the second
number has prime factorisation 3 x 7 x 11. Are they co-prime?
Does one of them divide the other?

4. Rishi says, “Any two prime numbers are co-prime?”. Is he right?

5.5 Divisibility Tests

So far, we have been finding factors of numbers in different contexts,
including to determine if a number is prime or not, or if a given pair of
numbers is co-prime or not.
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It is easy to find factors of small numbers. How do we find factors of
a large number?

Let us take 8560. Does it have any factors from 2 to 10 (2, 3, 4, 5, ...,
9, 10)?

It is easy to check if some of these numbers are factors or not without
doing long division. Can you find them?

Divisibility by 10

Let us take 10. Is 8560 divisible by 10? This is another way of asking if
10 is a factor of 8560.

For this, we can look at the pattern in the mulsiples of 10.

The first few multiples of 10 are: 10, 20, 40, ... Continue this
sequence and observe the pattern.

Is 125 a multiple of 10? Will this n@
sequence? Why or why not?

appear in the previous

Can you now answer if 8560 is divi y
# Consider this statement:
Numbers that are divisible 10 are those that end
with ‘0’. Do you agree?
Divisibility by 5
The number 5 is

r number whose divisibility can easily be checked.

How do we do it"
Explore own the multiples: 5, 10, 15, 20, 25, ... What do
you observe ut these numbers? Do you see a pattern in the last
digit?
What is the largest number less than 399 that is divisible by 5? Is

8560 divisible by 5?
# Consider this statement:

Numbers that are divisible by 5 are those that end with

either a ‘0O’ or a ‘5’. Do you agree? iy 14,0
Divisibility by 2 |

The first few multiples of 2 are 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, ...
What do you observe? Do you see a pattern in the last digit?

Class 6 - Mathematics



8 M0, TY SWRBFINITY, FOROLBODIITO ROV, BRT [0S, MY LTSS INTRY, Tosy Terk
FORIGBBOWTOW.

8560 0w mafzgojas%L éﬁdoﬁ@ﬁg@s@. ©og 2 oow 10 =38R (2, 3, 4, 5, ..., 9, 10)
N TOTTR TR SNP030e?

QP LPMTT BRETC YRNVE B0y LTXSFIATE BFT0 YT 0T TOLFRITYTO BOW:
BRNTIY, FOBEROIWYT?

10 T z.m:;sé :

10 mo{ éﬁ&é@@g@@. 8560 202000 10 00T oneonome? 10 202000 8560 T 2.0t
TR e NOTH FEFOTHTO ‘aﬁ@){ 0D AT.
«awsaq é@ds@@@%@a, 10 3 wImSF N eﬁmﬁwa& DRV

— o
10 @ e

125 200w 10 3 ewmeg ra5e? 83 Hoad, L0003 FOe30S) qesatiodre? 08 wigeme OF e ?

10 T FOR) SESSENa S

: 10, 20, 30, 40, ... 8N, &ericdoe FTEIONEG &00T 5, @mﬁwa‘g{ N0,
331 8560 02WOTD 10 DT LoManIR)TIe g BWQT?
& 31 Dewdodosy Ionedy
10 0oz3 gmnEvendEs Boad,med 0 ORTOZT. Ve
u—-’e@w@m?

5 dmuzsé:

5 RBRoT xosjéairm ) o] muﬁoﬁa&q TOOYmIN FTOeF BWTOT. m:% &en BRTOTYTD?
53 @wwéréﬁ@;mq TWROT @@5@&;%6: 5, 10, 15, 20, 25, ... émogjzsﬁeé wﬁ\@e@ Y
Me0RR08 €07 B0 GoINTY, 2,000 DAV, DY) MedBIDT?
399 308 BRI YTV, 5 00T enEsends BRE F0as, c3RYT? 8560 Fos5, 5 00T genmndYTIe?
& 31 Dewdodoy ToNedR
5 00T erwendE Boasned ‘0w B 0ot FRIRROBTVTT. ey

ue,—-;)wé)m?

23 mzséé :
2 O Rpowo fuRy BTRY FRE0 1 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, ... D6y O30 RBODQ0? 863
0N TN TITTR WO amesmaq QY MOVBONTD?

63¢ 3ONS - s @




Is 682 divisible by 2? Can we answer this without doing the long
division?
Is 8560 divisible by 2? Why or why not?
% Consider this statement:
Numbers that are divisible by 2 are those that end with
‘0, ‘2, ‘4, ‘6’ or ‘8.
Do you agree?
What are all the multiples of 2 between 399 and 4117

Divisibility by 4

Checking if a number is divisible by 4 can also be done easily!
Look at its multiples: 4, 8, 12, 16, 20, 24, 2 2, ...
Are you able to observe any patterns t carl¥e used? The
multiples of 10, 5 and 2 have a pattern i r last digits which

if a number is divisible by 4 by loo st digit?
It does not work! Look at 12 . Thiey have the same last
digit, but 12 is a multiple of 4 While 22 iS'not. Similarly 14 and 24

have the same last digit, 1 ng@t a multiple of 4 while 24 is.
Similarly, 16 and 26 or {18 28. What this means is that by
looking at the last digit, w not tell whether a number is a
multiple of 4.
Can we answe question by looking at more digits? Make a
list of multi 4 Between 1 and 200 and search for a pattern.
% Find number en 330 and 340 that are divisible by 4. Also,

find numbers Between 1730 and 1740, and 2030 and 2040, that
are divisible by 4. What do you observe?

Is 8536 divisible by 4?

Consider these statements:

& ®

1. Only the last two digits matter when deciding if a given number
is divisible by 4.

2. If the number formed by the last two digits is divisible by 4, then
the original number is divisible by 4.

3. If the original number is divisible by 4, then the number formed
by the last two digits is divisible by 4.
Do you agree? Why or why not?
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Divisibility by 8
Interestingly, even checking for divisibility by 8 can be simplified. Can
the last two digits be used for this?

# Find numbers between 120 and 140 that are divisible by 8. Also find
numbers between 1120 and 1140, and 3120 and 3140, that are divisible
by 8. What do you observe?

# Change the last two digits of 8560 so that the resulting number is a
multiple of 8.

% Consider these statements:

1. Only the last three digits matter when decidingpif a |

given number is divisible by 8.
2. If the number formed by the last three di
by 8, then the original number is divi

3. If the original number is divisible #y 8,t the
number formed by the last three Qigits ig#divisible by 8. |
Do you agree? Why or why no

We have seen that long divisi ot always needed to check if a number
is a factor or not. We ha use of certain observations to come up
with simple methods for 10, , 4, 8. Do we have such simple methods

for other numbe

well? We will discuss simple methods to test

and 9 in later classes.

Figui < it Out - 5.6

1. 2024 is a leap year (as February has 29 days). Leap years occur in the
years that are multiples of 4, except for those years that are evenly
divisible by 100 but not 400.

a. From the year you were born till now, which years were leap years?
b. From the year 2024 till 2099, how many leap years are there?

2. Find the largest and smallest 4-digit numbers that are divisible by
4 and are also palindromes.

3. Explore and find out if each statement is always true, sometimes true

or never true. You can give examples to support your reasoning.
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a. Sum of two even numbers gives a multiple of 4.
b. Sum of two odd numbers gives a multiple of 4.

4. Find the remainders obtained when each of the following numbers
are divided by (a) 10, (b) 5, (c) 2.

78, 99, 173, 572, 980, 1111, 2345

5. The teacher asked if 14560 is divisible by all of 2, 4, 5, 8 and 10.
Guna checked for divisibility of 14560 by only two of these numbers
and then declared that it was also divisible by all of them. What could
those two numbers be?

6. Which of the following numbers are divisible by all of 2, 4, 5, 8 and
10: 572, 2352, 5600, 6000, 77622160.

7. Write two numbers whose product is 10000. Th o numbers should
not have O as the units digit.

5.6 Fun with numbers

Special numbers

There are four numbers in thi number looks special to you?

Why do you say so?

Look at the what i’s classmates have to share:

e Janaki sa ' ecial because it is a single-digit number whereas
all the othefinumbers are 2-digit numbers”.

* Charish says: “9 is special because it is the only number that is a
multiple of 3”.

e Murugan says: “16 is special because it is the only even number and
also the only multiple of 4”.

e Gopika says: “25 is special as it is the only multiple of 5”.

e Yamuna says: “43 is special because it is the only prime number”.

¢ Radha says: “43 is special because it is the only number that is not a

square”.
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# Below are some boxes with four numbers in each box. Within
each box try to say how each number is special compared to
the rest. Share with your classmates and find out who else
gave the same reasons as you did. Did anyone give different

reasons that may not have occurred to you?!

S |7 3 8 27 | 3 17 | 27
12| 35 11 24 123 31 44 | 65

A prime puzzle
The figure on the left shows the puzzle. The figurgfon the right
shows the solution of the puzzle. Think what the riles can be

to solve the puzzle.

75 3 [5G i

42 3 |7 [42] |

102 71 2 | 3 [102] |

170 | 30 | 63 170 | 30 | 63 i

Rules |
(i) Fill the gfiwith Prime numbers only.

(ii) The produdtfof each row is the number to the right of the row.

(iii) The productof each column is number at the bottom of the column.

105 8

20 105

30 70
28 |125| 18 30 | 70 | 28
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63 343

27 66

190 44

45 | 42 (171 28 |154|231

Insights from the Puzzle:

® Prime numbers are used to form given products in rows and columns.

® Logical reasoning and factorization can be applied using only prime numbers.

® Different combinations of prime numbers can produce the same
multiplication results.

® The product of two or more prime numbers always r in a composite number.

CHAPTER MASTCRY

¢ ¥

MCQ's

1. Which pair is NOT co-prime? [ ]
A) 11, 14 B) 15, 28 C)8, 9 D) 6, 10

2. The common factors of 4, 8 ar [ ]
A)12and 6 B)1,2and 4 ,2and 8 D) 4, 8 and 12

True / False

3. Sum of two prime ers is“always even (True / False)

Yes / No

4. Using divisibility testS{determine which of the following numbers are divisible
by 2, 4, 5, 8, s or No)

(Number 2 4 5 8 10
128 es Yes No Yes No
990 | o e e
836 | .. | e
275 | | e e
8416 | ... | e
639210 | ... | o e
429714 | .. | e L e
2866 | | e
3060 | | e
406839 | ... | e L

\_
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Fill in the Blanks

5. First three common multiples of 6 and 8 are

6. A number is divisible by 8 if the last digits form a number
divisible by 8

Match the Following

7. Match the items in column 1 with the items in column 2.

Column 1 Column 2

@ 35 (@) Multiple of 8
@ 15 (b) Multiple of 7
(iii) 16 (c) Factor of 30

(iv) 20 (d) Factor of 50

(v) 25 (e) Factor of 20

Assertion & Reason Type
8. Assertion (A): 16420 is divisible by

8
Reason (R):A number is divisible by itsdasthree digits form a number
divisible by 8, and it is divisible b e in O. [ ]
(A) Both A and R are true and RAs the ct explanation of A
(B) Both A and R are true b ot the correct explanation of A

(C) A is true but R is false
(D) A is false but Ris true

Statement Type

9. Statements

(@ :21and 2 co“prime numbers.

(ii) : Two numb co-prime if both numbers are prime. [ ]
A: Only (i) is cortect B: Only (ii) is correct

C: Both are correct D: Both are incorrect

Short Answer Type

10. Express the following as the sum of two odd primes.
(a) 44 (b) 36 (c) 24 (d) 18

11. Write five pairs of prime numbers less than 20 whose sum is divisible by 5.
(Hint: 3+ 7 =10)

12. Write the smallest 5-digit number and express it in the form of product of
prime factors.

13. Define prime number?

14. Define the divisibility rule for 5.
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(ii): QT 3033571 QSIS AR xogj’gﬁ%wd B X BT, xoﬁéﬁ%mgd
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21 OTEP FO B: QTEP IO ©Q
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10.

11.

12.

13.
14.

BN BoZNFRY, TR eI wegow, o5 Ne BeZTN B,FTRRO.

() 44 () 36 (») 24 (®) 18

20 7?%03 TR BT, 503325 NYY, SINY RRE 500T LTMDm0E T tied SNARIS xogjzsmfmq
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SUMMARY

If a number is divisible by another, the second number is called a factor
of the first. For example, 4 is a factor of 12 because 12 is divisible by 4
(12 4 = 3).

Prime numbers are numbers like 2, 3, 5, 7, 11, ... that have only two
factors, namely 1 and themselves.

Composite numbers are numbers like 4, 6, 8, @; jthat have more than

2 factors, i.e., at least one factor other th @' themselves. For example,

8 has the factor 4 and 9 has the fact 0'8§and 9 are both composite.
Every number greater than 1 en as a product of prime
numbers. This is called the number’s prime factorisation. For example,
84 =2 2 3 7.

There is only one to factorise a number into primes, except for the
ordering of the factgrs.

Two numbers not have a common factor other than 1 are said to
be co-prime.

To check if two numbers are co-prime, we can first find their prime
factorisations and check if there is a common prime factor. If there is no
common prime factor, they are co-prime, and otherwise they are not.

A number is a factor of another number if the prime factorisation of the

first number is included in the prime factorisation of the second number.
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' ANSWERS

Figure it out - 1.1

1. Some examples are paying for fruits, vegetables, groceries etc. calculation
of speed of vehicles, designs or patterns in different buildings, finding
area of any plot or own home. There could be many more such contexts in
our everyday lives. Discuss for other examples also.

2. Teacher student discussion is required.

Figure it out - 1.2

1. Yes, There is a pattern in each case.
Virahanka numbers 1,2, 3,5=2+3,8=3 +
patterns have been shown in Table 2.
Powersof 2are 1,2,4=2 2,8=2

+ 8, .... Rest of the

2 2 2 2.

AR
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1. 30 WTODTHBNALD ﬁmmﬁeéo, ITTONK, QTR TIRON, WRTUITRIYNPTE TED TRSRIR)T0, WOBINT
MBI, PEBBIYTD, DT PIINGY, R TN &7ed0 DT ANTTY, OSFRITYTI, 03Rse
ST BOZ T DY EDFTRY, FOBOLROLORT). a3y FFoOT BEBITY, V0T BT TEd
VTR, WIF BOWIBOT. BT QUTHTOHBNSTDN 238 R0.

2. 378 Q) HF phis i ene,

33202320 - WRRO. - 1.2

1 oP@, B3 FoTYPFTOR, WO VTR ATOTS.
OBz FoJ > 11 2,3,5=2+3,8=3+ =5 +%8, ... YIT ATIND
30T 2 TY, SnedBennd.

23poensv2: 1,2,4=2 2,8=2
33xEnso3: 1,3,9=3 3=27=3

363202320 B =9

2 2 2 2..

BRCTF 2 SPeRO T VesSe OT BOER
3RCTF 2 3RO Y WRAD.
61

AR L

3 T oeny 3,0 0T RGPS BNWTIOTD. —
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Figure it out - 1.4

1. One of the ways is-

<

1 1+2+1 1+2+3+2+1
=4 =9

1, 1+2+1, 1+2+3+2+1, ...,
2. 10,000

3. 1+(1 +1) +(1+1+1)+(1 +1+1+1) ...
1,1+(1+1) +1,1+(1+1) +(1+1+1)+(1+1) A+ D) +(1+1+1D)+(1+1+1+1) +
(I+1+1)+(1+1)+1,..........

4. 1, 142,14243, 1+2+3+4,.........
Which is triangular num e . For pictorial representation refer

Table 2.

After adding 1 to each number, we get : 2,4,8,16,32,...... Refer the picture
on page 14.
7. (16) +1, (36) +1, (66) +1, (106) +1, (156) +1, ...
=7, 19, 37, 61, 91, ....
For picture refer picture in question number 4 of page 12.
8. 1,8, 27,64, ......... We get cube numbers.

For picture, refer Table 2, page 10.
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o & &

1 1+2+1 1+2+3+2+1
=4 =9

1, 1+2+1, 1+2+3+2+1, ..., &
2. 10,000
3. 1+(1 +1) +(1+1+1)+(1 +1+1+1) ...

1,1+(1+1) +1,1+(1+1) +(1+1+1)+(1+1 1+t 1)+(1+1+1)+(1+1+1+1) +

1. 203 A

(I+1+1)+(1+1)+1,..........

4. 1, 1+2,1+2+3, 1+2+3+4,..4.....

QT &,5IeTT B0, I)eed, T, T3

(RO LT ©oLBRe N BRE QTI); T,0bYR0.)
5. 4, 9,16, 25, .... SRFgE0a3 ).
w3, T,8053FN SRS 230 FRR0.
6. IR 1, 3, 7,15, 31, ......e.en
Bye o3t 1 3RRTT, By Tor WAER: 2, 4, 8, 16, 32, ... 63 YT T, JpeRO.
7. (16)+1, (36) +1, (66) +1, (10 6) +1, (156) +1, ...
=7,19, 37, 61, 91, ....
W3RN 133e PunYT 43¢ BT 288,330, SReR0.
8 1, 8, 27, 64, ......... J@ON PIT 50952571% SNSRI

USTN 12 DUBOF 80eTF 2097 CUTRTCRODT), {peRO0.
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Figure it out - 1.5

1. Yes.

e 3,4,5,6,7,8,9, 10
One of the ways to interpret this is that we get a sequence of number of
sides of the pictures of the shapes

e 1,3,6, 10, 15

e 1,4,9, 16, 25

e 1,4,9, 16, 25

e 3,34, 344,3444, 34444

Figure it out

1. Number of sides = 3,4,5,6,7,8,9, : ounting number sequence,

starting with 3.

e Number of Corners = , ,9,10... Yes, we get the same number
sequence
¢ in any closed number of sides = number of corners (vertices).

2. 1,3,6,10,1 Triangle number sequence

3. ¢ 1,4,9, 16, 28. This is a Square number sequence.
e Squares can be drawn using these number of dots.
4. 1,4,9, 16, 25
=1, 142+1, 1+2+43+2+1, ..........
Square number sequence (As adding up and down) gives us square
number sequence.

5. e Total line segments in each shape: 3, 12, 48, 192, 768
¢ Corresponding sequence: 3, 34, 344, 3444,34444, ..
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1. 3P
e 3,4,5,6,7 8,9, 10
VT, BHERPRTHTLD 2,000 DHOBRCTOTT, ©3, 8N 13,1 LpTONT F023, 0B 3,50 3, eedne
BT, [T, TWEUEE.
e 1,3, 6,10, 15
e 1, 4,9, 16, 25
e 1, 4,9, 16, 25

e 3,34,344,3444,34444

¢33R02320 -

1. 3301 3 00T e3T0LImanie Q% KO 3, ,5,6,7,8,9,10...m@ﬁ@ﬁos@so\mrﬁ WIET.

* TRSNY xosjé =°3,4,5,6,7,8,9,10. 45z0m 53¢ 509325 330 LT0T.

* CIRPYT wHT 28, ne o3, =" RSNV Boa3, (3,0nns).
2. 1, 3, 6, 10; 15. B,230% m@:aes 3,50.
3. ® 1 4, 9,716, 258050 2,030 2398 xomé 3,330.
* 35 2303NY R0a5 000Dy WA WYY, WRBLTOWD.
4. 1,4,9, 16, 25
=1, 1+2+1, 1+42+3+2+1, ..........
B[AE [oasd; 3,663 (02008, 30T3F BRRRN) SO W FoaTw, 3,68 WIDTT.
5. * &8 ©5730309, 0t Jead dxwninshd ¢ 3, 12, 48, 192, 768

* Towopeswo: 3,34,344,3444,34444,..
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Class 6 - Mathematics

CHAPTER MASTERY

C 2. B 3. A
00
........
oese 5. 36 6. A
(X X

A pattern is a repeated or regular arrangement of numbers, shapes, or
objects that follows a specific rule.

The Fibonacci sequence.

Many natural spirals, like those in shells or flowers, follow the Fibonacci

sequence in the number of spirals turning clocka#ise and anticlockwise.

The hexagon shape covers space without leaving gaps, and uses the least

animals with bilateral symmetry mo
32, 64, 128 (Rule: Multiply by 2"each ti

21 petals (since 13 and 21 segntive Fibonacci numbers)

These are perfect square ral numbers (1,2, 3,4,5...).

Both show fractal patterns -similar structures that repeat at smaller
scales.

Yes. Engineegs, use"honeycomb structures in aircraft and architecture
for strength material — inspired by bees.

Tessellation, bgcause it fills space completely without gaps (e.g.,
honeycomb).

Example: A pattern of triangles where each new row has one more triangle

than the previous — representing plant growth.




10.

11.

12.

13.

14.

15.

16.

17.
18.
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Figure it out - 2.1
1. Ramu can draw many/uncountable number of lines through the given
point.

Venkat can draw only one line through the two given points.

2. LM, MP, PQ, QR
Points L and R are exactly on one line segment. Points M, P and Q are on
two line segments.

3. TA, TB, TN and NB
No, T is the starting point of TB, TN and TA but Ret of NB.

(a)

A

(c) (d)

m
y o1
g

5. a) D,E, O,Band C
b) DE or DO or DB or EO or EB or OB
c) OC, OB, OE, OD (Try for other rays)
d) DE, DO, DB, EO, EB,(OB; OC are also possible)

6. a) Yes, O is the starting point and point B lies on the rays that goes
endlessly in the direction of A. OA is the extension of OB.
b) No, OA is a ray with starting point O whereas AO is a ray with starting
point A.
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1 0w 3R WOTINI0T D TeaSNTFa BUR- IFODWYT.

BoBEs” B, DTBO WOTONT TPVT 2,083 TesSodoT, HFORWYD.

2. LM, MP, PQ, QR
20conwd L @02y = adedgamon wotde Jeammadors w0edw. womongd M, P @03 Q «omd
BeasRD BN RS,

3. TA,TB, TN 22 NB
e, T 2000w TB. TN 202 TA rer E3T0Y WOTD, 353 B #og,

4. 5
(a) (b)

A
A

(c) (d)

5. 2).D,E, O,B o C

¥). DE 3= DO & .DB g™ EO @@= EB. 3 OB

%), OC, OB, OE, OD (g0 $5tanemn 3,008 2)

@) DE, DO, DB, EO, EB,(OB; OC 3sw» 25,50

6. ). TP, 0 Q00T BT 20000 0B B 20t A A Keerds @%ﬁﬁ@q@ﬁoémﬁ 30N oeed
238B. OA @00 OB, S INORF0S.
%) ©9, OA 20200 $80%3 otHAR AT 3§06, T8 AO 00T ST0Y WOTORR QT

30¢9.
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Figure it out - 2.2

1. Yes, one of the angles is #/BDC. It’s vertex is D. One ray is DC and the
other ray is DB.
Try for other pictures.

| /
S

4. /RTQ, ZRTP
5. We get three lines AB, BC, CA

B
C
A

Using A, B an name three angles: ZABC or ZCBA, ZBCA or
ZACB & «£C C.
6. We get six line , BC, CD, DA, AC & BD

Y

- ¢

Using A, B, C & D we can name the following angles /BAC, ZCAD, ZBAD,
/ZADB, /BDC, ZADC, #DCA, ZACB, ZDCB, ZCBD, /DBA & ZCBA
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1. P, deesrvd 1.om /BDC. e5330n D. woms 85 DC wa ev9a $ensd DB . 280

W nTRoln TSR,

S

ZRTQ, ZRTP
[=0n E BT CA 20w 3003 Seadnsh LRRTH.

Y

AN
- ¢

A, B&C AV Qd& BREINFDY, TOSFRTIT : /ABC ©g=e ZCBA, Z/BCA

o= LACB & AB gm0 ZBAC
6. =1 AB, BC, CD; DA, AC & BD 0w &0 Seadtsh ogrdass.

A, B, C & D nesy ovmodeens 3 8reandsy LBAC, ZCAD, £ZBAD, ZADB, ZBDC,
/ZADC, ZDCA, ZACB, ZDCB, ZCBD, ZDBA & ZCBA 20t 330300030w0.
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Figure it out - 2.3

1.
C F D
| |
| |
I |
I |
| |
I |
B E A
Angles Formed: ZAEF, Z/BEF, /DFE, ZCFE
Here ZAEF & ZCFE are larger than Z/BEF FE
Try more cases by folding rectangular s ifferent ways.
2. (a) LAOB; ZXOY is an acute angle ZAO /AOX + /ZXOY + LYOB
(b) ZAOB

(c) None. ZXOB = ZXOC
3. By looking at the figure we ay4Superimposition or measurement

is necessary here.

igu out - 2.4

1
ach angle is 2 the of the complete angle.

Ays of doing it.

4. a. Four right angle:

b. Explore di

Figure it out - 2.5

2. Acute angle /\ L> A 4
Obtuse angle \—>\——>\n—>\—>

3. In acute angles the opening of the edges is lesser than the obtuse angle

which have larger openings.
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C F D

B E A
omre deeansd: LAEF, /BEF, ZDFE, ZCFE
2@, ZAEF & ZCFE aowowsy /BEF & ZDFE nog 8o@w.
QNG BPNRFNTEY O mge—:% ﬁocﬁzgﬁrﬁ@é@* %,0308
2. (@) ZAOB; ZXOY 200t 05308008 3082 B= OX + ZXOY + £YOB
() ZAOB
() T v, LXOB = ZXOC

3. wWII) JReR YT B, P S SnE,.
Sne R[PRRO - 2.4
1
4. Q& W ©OWBREINED. 0 TP BREITE, Z R AT,
0. OB, [N nesy, sear

3302320 - PR - 2.5

R N A T
st NS LN

3. QTO BRETAYNOZT VTV ERETNTY, LoONY SNY FRFWICTPNTISTH. DT ERETNTY, oML
BRBTINTOZS.
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4. (i) three
(ii) Twelve
(iii) Twenty-one
The next figure will have thirty acute angles.
Yes, the patternis3 0+1,3 1+1,3 2+1,3 3+1,...

The number 0,1,2,3.,4,..... are number of inner triangles.
Figure it out - 2.6

1. ZIHJ = ZJHI = 47°
/GHK = ZIHJ = 23°
/IHJ = ZJHI = 108°

3. ZIHJ =42°, /IHJ = 116°

No, paper protractor cann T

4. Measure of marked angle = Measure of unmarked angle

= 360° - 100° = 2
Try other wayg, to firtldithe marked angle
5. a.80°
b. 120°
c. 60°
d. 130°
e. 130°
f. 60°
6. /BXE =115° ZCXE = 85°, ZAXB = 65°% Z/BXC = 30°

7. ZPQR =45°% /ZPQS = 100° £ZPQT = 150°.
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4. (i) e
(ii) I TR
(i) wmgRom
R000T 33,38, FRTR) OBOFREIRL AT
P, 3 0+1,3 1+1,3 2+1,3 3+1,...0,1,2,34,...... DOWITY WP

$R0wNY Foasned.
SERRI0 - BPRRO - 2.6

1. /IHJ = ZJHI = 47°
ZGHK = ZIHJ =23°
Z/IHJ = /JHI = 108°
2. ZIHJ = 42°, /IHJ = 116°
0, PRIT. EReIRNTE 08, F0F )

4. TOEFAT BRI ¢S = 3602 - N0 BRI ST

= 360° - 100° = 2
MOEFAT BRI 0T0&% 0 YT BRNFNTFIY T, 00 4.

5 «a 802
2. 120°

6. «/BXE =115°% ZCXE = 85°, ZAXB = 65° Z/BXC = 30°

7. ZPQR =45° /PQS = 100 ZPQT = 150°.

63¢ 3ONS - s @




Figure it out - 2.7

1. (a) The angles at the centre of the clock is 360° which is divided into

12 equal parts. So. The angle between two successive numbers =

@ 300
12

(b) At 2°0O clock = 60° = 2 30°

At 4’0 clock = 1202 = 4 30°

At 6’0 clock = 180° = 6 30° &
(c) At 3’0 clock = 90°
At 9°0 clock = 270°

Try for other angles made by d a clock.

2. Yes, the vertex of the angle willibe thefpoint where door meets the wall.

The arms will be the edges o oor and the wall.

3. Student may not seggihe an ut when the starting arm is fixed as the
position where sh s swinging. The angle can be thought to be between
positions whe s the swinging (the initial position) and the position

where she attaifis the greatest position of the swing at any one side.

4. Yes, angles can be used directly to describe slopes of the slab, larger the
angle, greater the slope of the slab. For each angle, one arm is a side and one
arm is the slope.

The vertical arm is not visible, whereas the other arm is visible. Here in
this toy, edges of the slabs are the arms of the angles. Top horizontal ray

is not visible, other arms in the form of edges of the slab are visible.
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1. (a) nRCSHTTTYTHT R0, BReS 360°, T 12 FTRT PonnTIN LIBTCNT. BTBO0T DT
360

Boas,ne ST Ees = BT 30°
(b) 2 nogdnert = 60° = 2 30°

4 nogdnen = 1202 = 4 30°

6 oo = 180° = 6 30°
(c). 3 nogdnert = 90°

9 Rogdnent = 270°

nec3nss meéoy DTFRIROZ BT BREINS
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eﬁrbgd

3. T, QFT 3RS TEFFRTUT[IRD, ST ORI HSTORTI m@&ﬁ P LRBOWSY ATON VRN,
D m@ﬁ%ﬁ (500 AT) BB BLMORYTTY, 033 FESRTTR NOH,

mqﬁéé Rel:iol Sy LTI 03: LTONRWIOTD.

4. W, TS AVPOR), VWOFLD BREINFDY, FeTION WIRWTBIT : ERES T, BRTWIITT, TS
QPO wa’owﬁmw NQTS3. T3 ﬂ.@eﬁéﬁ , WOTID LIV, LWOTIFIN, TOZR 0T LIVTD QYLIDTN BTV,

FOL LT FEFRORNY, BTT TOZR 0T WT) TSI,
2,33 188, 3Q, BOTO 0L FREINY WoTdNTRNES. [2eIT 8 9% FXI0IT §369 FIERP DY,
TORCD 03 TRTTYTT VBT LRTONY FIESTOS-
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1)
6)

7)

8)

10)

Figure it out - 2.8

/ZCAP, Z/ACD, ZAPL, /DLP, /RPL, ZSLP, /PRS, ZLSR, ZBRS, ZCLP Try

more!
Figure it out - 2.9

a. /PTR = 30° (Acute angle) b. ZPTQ = 60° (Acute angle)
c. ZPTW = 102° (Obtuse angle) d. ZWTP = 258° (Reflex angle)

Figure it out - 2.10

A B

/A, /B & «C are three acute angles
/D, /F are obtuse angle
ZE is right angle

F
D
< 3 E
40° 40° 5.
60° &
M 150° 150°

The angle between two spokes Wext tgjeach other is 15°. Largest acute
angle between spokes is 78°.
The acute angle can be 1 1° & 22°.

MASTERY
A 2)D 3) 4)D 5 A

i) A line segm efinite length but a line has indefinite length.

ii) A line segment has two end points but a line has no end points.
a) ZQOY - an acute angle b) £LYOP - an obtuse angle

c¢) ZROX - a right angle d) ZQOX - a reflex angle

e) ZPOQ - a straight angle

: b1 1 dé 9) 1 Right 1
a) 5 ) )3 ) 2 ) ght angle
a) b)

B

135°

4
A
30°
»C

Obtuse angle
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1. ZCAP, Z/ACD, Z/APL, /DLP, ZRPL,; /SLP, /PRS, /LSR, /BRS, ZCLP ¢z
BOZHR, B0 0.
SSR3D - [WPRRO - 2.9
2. « ZPTR = 30° (ox0 3eez) w. ZPTQ = 60° (ox0 3ees)
2. ZPTW = 102° (2700 goes) &. LZWTP = 258° (385003 d8eaned)
&3SRC2320 - WPRRD .- 2.10
3. ZA, ZB & ZC 20005 00T 0F0Resns:
ZD, ZF 200053 Q700 3eeansd
ZE 200000 oowdnes

6. TFTFBOTON 0B AR Y TEONT ER 15° % SETRT TR 7 5°,

F
D

E
150°
A

SRS
7. omodees 192 20°%.21° 3082 2
N, n !
1) = 2) & 3 4) & 5) &
6) 1) %ot TearoB® NE THY, BROVTTE STB 2,080 ATYTeadnt AOFR), Y083 ATRDY,
i) 2.0 Beazeado 2,207 QTTH. BT FTYTeadn ©0Z,WOTONF AR DL,
7) @) -ZQOY:- 20300 dees Q) ZLYOP - %ot Qe 3re3
2) ZROX - 0000 ©ow 3res ®) Z£QOX - 2.0 BTLIHT BRI
) ZPOQ - wodb Io$ dees
8 =) 1 ) 1 2) 1 ) 3 9) 1 oowdres
2 4 4 4
10) =) )
A
135°
gL »C

Obtuse angle
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Figure it out - 3.1

1 | | | 1 1 l } } |
\;— -BBD_! 3 19985 2000 2005 2010 2015 2020 2025 2030 2035

(8993 ) 9994 9995 9996 9997 9993 9999 10000 10001 [10002

.
.

{C)- a i i 5 I L L L L i ' .
(15070 15078 15072 15080 15081 15082 15083 p15084 15085
).
1(_“5’;@‘5} R4705 85705 86705  B7I05 70 9705 90705 91705 | 92705
Put a circle around the smallest T a box around the largest

number in each of thesequence§ abov

Fi i - 3.2
1. |6828 670 9435 3780 708 7308 | 3000 5583 52
2. One of the ways e-5346; 9636. Try more
5346 | 5347 1258 | 1100 1200 1300 | 9635 9636
3. | 110 100 150 130 280 200 230 210 270

a. 5

b. For even number of cells say,2,4,6,... the number of supercells would
be respectively, 2/2 =1,4/2 =2,6/2=3,...
For odd number of cells , say 1,3,5,7,... the number of supercells would
be respectively (1+1)/2= 1, (3+1)/2 = 2, (5+1)/2= 3,(7+1)/2 = 4,...

c. To get the maximum number of supercells, we have to start by filling

the first cell as super cell & then fill alternately.
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Rt } ! | } | ! L } s
‘:E.BE‘H,." 1995 2000 2005 2010 2015 2020 2025 2030 2035

Qs 1 + t t + 1 } } t »
(%993 y 9994 9995 9996 9997 9993 9993 10000 10001
2 — + . . ! + : ' ) —
(15070 15078 15079 15080 15081 15082 15083 15084 15085
Q. +—t + + 4 ¥ - + —
(B3705) 84705 85705 B6705  B770S 705 B9705 90705 91705 [ 92705
so@nence wg gesd it () 80, wumn zogflit w0 135" WRD/
SSRCWA0 B 39 - 3.2
68238 670 9435 80 7308 8000 5583 22
2,003 TBE T390 : 5346; 6. Qe R, BTT "0 NPOT B &, 0308 FLITIT.
5346 5347 1258 1100 1200 1300 9635 9636
3. 110 100 130 280 200 230 210 270
2 5

©. "o Roal o A 2T3 (2, 4, 6...)

(Fe* moa3/ 2).

w5 Hoaj cb@ Aot @3S (1, 3, 5...)

(Fe* mozs, + 1) / 2.

20

uowmq aaowﬂmeé%@g TReMLIeB..

6:¢ 3TNS - neds

RRTOF Bk xoﬁzsﬁeﬁo gwowon 1, 2, 3... ©0oud

~

TRTT* R* xo@%mfo goowoNn 1, 2, 3... ©owd

~

ﬁamwmﬁ RRTT® ﬁca 2380332380533, BRTOZE ﬁ@‘mq TRTT® 3 0 300, 3 J03T uodm‘*



4. No; the cell which is filled by the greatest number among the given numbers
chosen, will become super cell irrespective of its position in the table.

5. Yes, the largest number in a table will always be a supercell.
No, the smallest number in a table can never be a supercell as the number
in all the adjacent cells will be greater than it.

6. One of the ways could be-

1 2 3 4 5 6 7 9 8

7. One of the ways is-

Second smallest number a super cell
211|134 5| 6|79

Second largest number 8 is not & supe

8. Some of these could be-

Can you fill the table wi uch that there are more than 5 super

cells? Can you fill tabl th 9 cells such that there are exactly

4 super cells?
igure it out - 3.3
1. Some such numbers are:
248, 653, 356, 815, 833, 12335, 23351.
2. 59
3. 95000

4. 95, 9005, 900005, 90000005, 9000000005, 90000000000005 ...
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4. QY NFOTT DY BRWIRROT F0,NEY, PQINENOZ BRT 7033, é@eﬁjd@?ﬁ D¢ QBT FO, LW
TN RRTO* A SMOTT. BTO0T T, L.0W BRTT* A T8 Ao,

5. BRFFBYTON SITRR X BRTT® F° SO
8wy Ros3, cBEmneR BRTT® FL° SMORRY, DF0ET ©To TIBYTO ASFIYS B0oa3 R0

O3RTNER @dz‘%oé d@%ﬁoﬁdﬁ%ﬁoﬁae fadogd.

6. Qd@é 2,003 WPNE —

1 2 3 4 5 6 7 9 8

7. T, QW mcjesﬁe. 20T WIenF —

2111345 |6|7|9

\ GZ%OOG TV RRTOE HSF
8. 30x) NToTTHNGO-

9 ﬁ@;‘adow é@eﬁjd@ 5 %ﬁoé 3 wmw ﬂ@:fadawoé 300N T?

9 A QTOW BRFTBA N 4 ARTT FS [N e |TIH0E B00LYT?

2320 - [RRS - 3.3

1. @03z o) xoﬁémfo :

248, 653, 356, 815, 833, 12335, 23351:
2. 59
3. 95000

4. 95,9005, 900005, 90000005, 9000000005, 90000000000005 ...
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5.| Number| Digit | Number| Digit |Number | Digit [Number| Digit
sum sum sum sum
40 4 (4+0) 50 5 (5+0) 60 6 (6+0) 70 |7 (7+0)
41 5 51 6 61 7
42 6 52 7 62 8
43 7 53 8 63 9
44 8 54 9 64 10
45 9 55 10 65
46 10 56 11 66 12
47 11 57 12 7
48 12 58 13 14
49 13 59 15

6. 123 > 1+2+3 =6
234 > 2+3+4 =9
345 > 3+4+5 =1
456 — 4+5+6 =1
567 — 5+6+
678 —> 6+7+8
789 — 7+8+9 =
e Yes, there is a pattern, all the sums are multiples of 3.
e No.

Figure it out - 3.4

1. Some of the possibilities are-
a. 7431 - 1347 = 6084
b. 7433 - 3347 = 4086
c. 7433 + 3347 = 10780
d. 7431 + 1347 = 8778
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5.| =033, 03NS Roas; eS03NS Roas; 03N Roas, 03NS
Bes Be3 Bes Bes
40 4 (4+0) 50 5 (5+0) 60 6 (6+0) 70 7 (7+0)
41 5 51 6 61 7
42 6 52 7 62 8
43 7 53 8 63 9
44 8 54 9 64 10
45 9 55 10 65
46 10 56 11
47 11 57 12
48 12 58 13
49 13 59

6. 123 > 1+2+3 =6
234 > 2+3+4 =9
345 - 3+4+5 =12
456 —» 4+5+6 =
567 — 5+6+7 = 18
678 —> 6+7+8
789 — 7+8+9 =4
* T, B, WO é)msk’ 0T, T3 RRBNTQFP 3 T MOLOTND.
* QY T8 DTYF Lrtodde BA0TBICINT R,

3302320 - WPRO - 3.4

1. 30y RGO QUZTNED -
2 7431 - 1347 = 6084
2. 7433 — 3347 = 4086
2 7433 +.3347 = 10780
& 7431 + 1347 = 8778

6:¢ 3TNS - neds




2. Smallest 5 digit palindrome = 10001
largest 5 digit palindrome = 99999
Sum = 10001 + 99999 = 110,000
Difference = 99999 - 10001 = 89,998
3. Next palindrome time ? 11:11
After 1 hr. 10 min = 70 min the clock will show next palindrome time.
Next palindrome time = 12:21 which will occur after 2 hr. 20 min = 140

min from 10:01.

4. 5683
8653 8550 9432 8730 6552 3 6642 7641
-3568 -5058 -2349 -3078 -255 369 -2466 -1467
5085 3492 7083 5652 3 4176 6174
1 2 3 4 6 7 8

It will take 8 rounds to reach the

Figure ft out

3. A few thousands: car nu

pin

obile numbers.
tity of serving and with purchase of 1-1-1

More than ten thousands:
6. Yes, it is possible wi ss qu

fruit of each type.

However, it is@ot po

ible with costly fruits and more quantity of serving.

\]
W
o
o
5
o
=
)
H—
¢}
=

with her.
There are 6 school hours in a day and around 200 working days in a year.

13,000
6 x 200 = 10.8 years

(Nursery, KG, 1,2,3,4,5,6) 8 years
She is in school for 8 years, 13,000 hours is way too high.
10. Some such are
¢ How many students are there in your school?
e How many hours does a person sleep in his lifetime on an average?

(More such questions can be made)
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2. ©8ug 5-wodnd mIoEn s = 10001
©3TRT 5-wosny TOoER, e = 99999

Reg: 10001 + 99999 = 110,000
B,3A: 99999 - 10001 = 89,998
3. WOODT TAOBR, e oo 11:11
QW 1 1o 10 QOTAY ToTT ©0TT 70 JQORNY S0ST WIS 3.

930 T0ZT WTIW TDOER, €3 Fs003d 12:21
2 10:01 00T 2 Roedny 20 QRORNY T08T ©orT 140 ORNY TOIT WIS,

4. 5683
8653 8550 9432 8730 6552 9963 6642 7641

-3568 -5058 -2349 -3078 -2556 3699 -2466 -1467
5085 3492 7083 5652 3996 62 4176 6174
1 2 3 4 6 7 8

383 TOTTT F,3oT: AW 8 TOT® LRI,
SSREAD

3. 30 WRT F0a500Q 9 1 TN 4 E03NS W Brew’ |

BB ADNTEOZ T, 7083, 0 SR JoWTTR

6. T, WOTORCS wsa%aﬁ@;o =0 &), BR0TET (2,000 LFROT 2.0TROTD) £4 10039,
AT, TOMWTITD. ST T, WS0I0YR) SO B @zsawam%t EpEdeson womd X 100
mcsﬂmm‘bdwao

7. ATPD 300 3SpEECLT.
8. Y, TR FPLROROY, &7 1 OTF 6 TG roEinsd W TREF WWRD 200 FORT LIND

QOTIBROTT

13,000

©30T TFFOCW0T B3¢ ITMSCDB/IR 0BT FeTO 8 .BHFTITO WRT,He. TSR TLENTDY. LSTO0E
13,000 R0E3Nsd 00T WIS %zﬁaw.
10. AR ToS0DG) 20830, AT, WS W, QFNPTT?
& hg %] 5] ) Q

22 8 BT ReIIT Fo0TY, FTOFORN R, MoEE AT, TRerdTS?
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Figure it out - 3.6

1. 5digit + 5 digit > 90,250
45,000 + 45,400 = 90,400 > 90,250

Not possible
numbers, the
2. a.

5 digit + 3 digit = 6 digit sum

99,999 + 999 = 1,00,99

4 digit + 4 digit = 6 digit sum

Not possible.and largest 4- digit number is 99999

Then the sum is 9999 + 9999 = 19,998 which is 5-digit number

5 digit + 5 digit = 6 digit sum
60,000 + 40,000 = 1,00,000
5 digit + 5 digit = 18,500

Not possible as smallest 5-digit numb

If both the numbers are 10,000 the e st is 20,000, which is more
than 18,500.

5 digit — 5 digit < 56,503

80,000 - 50,000 = 30,000,< 96,50

5 digit — 3 digit = 4 digit di nce 10,000 — 999 = 9001

5 digit — 4 digit = 4 digit diffesence 12,000 - 2,500 = 9,500

5 digit — 5 digi igit difference 50,999 — 50,000 = 999

5 digit — 5 digit ,600

erence of the greatest and the smallest 5 digit
imum difference, can be 99,999 - 10,000 = 89,999

Only sometimes true.
20,000 + 80,000 = 1,00,000 not a 5 digit number

. Only sometimes true

9,999 + 99 = 10,098 not a 4 digit number

. Never true

9,999 + 99 = 10,098

On adding the greatest 4 digit and the greatest 2 digit numbers, we
can reach only 5 digit number 10,098. So there is no possibility of
getting a 6 digit number.
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1. 5 e03n%d + 5 «@odnsd > 90,250
45,000 + 45,400 = 90,400 > 90,250

.259

5 o3 + 3 WOINYD = 6 WOINY [

99,999-+ 999 = 1,00,99

4 O30 + 4 ©WOINL = 6 WOINY [T

GRS DFOTT @édma; 4 ©03nY ﬁoss’esn’@; SRTRP I (9999 + 9999 =
19,998) 3ezm© 5 ©903n$¢ wT2Ie.

5 L0odNY + 5 WOodNed = 6 ©WodNnY [eg

60,000 + 40,000 = 1,00,000

5 @08nd + 5 @odngd = 18,500

mz,jeséb@ﬁ DFOTT @é?ﬁﬁt 5 ©03nY m@jes 10, ), TPRTT SpT 20,000
WTLIeB.

5 @08nsd - 5 @odngd 56,503

80,000°- 50,000 = 30,000 (‘aﬁ:@éﬁ Zv))

5 ©0dNned - 3 ©odned = 4 3

10,000 - 999 = 9,001

5 ©0dNTL - 4 03N €90 SR

12,000 - 2,500
5 ©03ned - 5 08
50,999 - 50

5 03N - 5 3ngd = 91,500

mz;esebe)m, BOTIT ao,—-'&wémﬁ 99,999 - 10,000 = 89,999 =ws,le.

4

3 ©03nY wes @ZS#

. 3Oy R0 TNI,T[e .

20,000 - 80,000 = 1,00,000 (a0 6-03n 509325 5 - e3081Y m@% ©9e).).

B0y WD WINI, e A%

9,999 - 99 = 10,098 (T30 5-wodng 509323 4-3081Y xo‘@jzs ©e).).

OIRTONOR AW,

9,999 -.99 = 10,098

5369 : WITRT 4-w0osn¥ K03, (9999) [T wSBRT 2-wosnd F0as, (99) IPRTIR
Fezs© 10,098 ZngE[e WS, efz%aozj 6—903nY 509525 WO Be0593 VY,
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d. Only sometimes true
Ex. 12,000 - 10,000 = 2,000
e. Never true
Ex. 10,000 - 99 = 9901
Even if the greatest 2 digit numbers is subtracted from the smallest

5 digit number, 4 digit number will be obtained.

Figure it out - 3.7

1. IfI exchange the digits 1 and 6 in the number 62,871 then there will be 4

Super cells.

16,200 39,344 | 29,765

23,609 62,871 | 45,306 @

19,381 50,319 | 38,408

2. Suppose the birth year is , then, -
9810 8721 3 9963 6642 7641
-1089 -12 - 7 -3699 -2466 -1467

8721 7443 3996 6264 4176 6174

It takes 6 rounds. (Try now for your year of birth.)

3. With repeating digit With non repeating digit
Largest number — 73,999 73,951
Smallest number — 35,111 35,179
Closest to 50000 — 51,111 51,379

6. 18000 + 300 + 370 = 18670. Try for more.
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8. 3053 2300 T, AW
089 : evemomn 12,000 - 10,000 = 2,000 (90 4-90309 30932&).
Q. .OIRTINLR VWY,
o0 ! @52,366 5-e03ny 30932& (10,000) ooz @éd@% 2 - 903N 30932& (99) B3SO

9,901 WTLTH. QT 4-wosnY xoajzs. @%@Od 3 - 031 xoﬁé W3IRQY.
363002820 - WRRO” - 3.7

1. 62,871x00 xogj?so:be?ql =020 6 @oamfmq wczgp 2TIETDOW 2,87651087), 8N NEIY,

4 RRTT S DBFROTS.

16,200 | 39,344 29,765

23,609 | 62,871 45,306

19,381 | 50,319 38,4

2. UTOITTH/A 53@;53 nRE €333, 6174 20T 6 TPOBONRTD %o@o:bagd.
9810 8721 43 9963 6642 7641
-1089 -127 -3447 -3699 -2466 -1467

8721 7443 3996 6264 4176 6174

3. QWTN 908N YSTIRSE 200 908N PYJTORBE D @ﬁéﬁd@d
eﬁézﬁm%ﬁogg - 73,999 73,951
@é&%ﬁa?\)‘oa% - 35,111 35,179
50,0007 B0es 51,111 51,379

6. 18000 + 300 + 370 = 18670.
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10.

10.

11.

12.
13.

© ®» o o =

Number Chosen: 250

10 10 10 10 10
10 10 10 10 10
10 10 10 10 10
10 10 10 10 10
10 10 10 10 10

when we divide 28 =2 2 2 2 2 2 2 2 by 2 it become 27 and
every time you divide by 2 the same will continue happening, until you are
left with 2 which when divided by 2 will leave 1.

100, 50, 25, 76, 38, 19, 58, 29, 88, 44, 22, 11, 34,97, 52, 26, 13, 40, 20,

10, 5, 16, 8, 4, 2, 1.
Winning strategy is to be the first player.
CHAPTER

True 2. True 3. Ise 4. True
b) A number that reads the rward and backward.
95

c)1

2

a) Both Aand R , and R is the correct explanation of A.

E. Always / Segmeti / Never

Super-Cell Ru able or a row, if a number is greater than both its

immediate neighbors (left and right), it is called a Super-Cell.

Collatz Rules:

If the number (n) is even: Divide by 2 (n / 2).

® If the number (n) is odd: Multiply by 3 and add 1 (3n + 1).

One example : 1912 - 1678 = 234

Half-Century Chase (Strategy to reach 50):

® To win, you must force your opponent to land on multiples of
5 (45, 40, 35...). Since 50 is a multiple of 5, the second player has a

higher chance of winning.
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7. ©0303RoE Foad, 250. (e 3oL 3regFEod 10Med agsde 2690w SD0LWBOT).

10 10 10 10 10
10 10 10 10 10
10 10 10 10 10
10 10 10 10 10
10 10 10 10 10

8. ™™xp28=2 2 2 2 2 2 2 2 (s0x8256) 32{2 DOTT LNRTION, T30 27(20T33 128)
BROZT. F,8We0 Ve 2 00T NZROTN QT SEOIVST. BRIt RN 2 ¢uPodTEIR AT
TOOTF/TOI0ET, & 2 mqmg 2 00T NN FOB 1 W0

9. 100, 50, 25, 76, 38, 19, 58, 29, 88, 44,22, 11, 34, 52, 13, 40; 20, 10, 5, 16,
8,4, 2, 1.

10. HREeO SwEE) STORAD Gmode feys ¢mgaBos

-
NO@

1. =g 2. T, 4. Tg
5. ) 0IRT FEOOT WRTWIR 20T3e

6. 21

7. ) 495

8. 2

9. @) A3 = a0 20 A 1} = Zo03RE 2E0m

E. cSnmeonén [ 308, 00 / Q00nm

10.  ©0E3: 20w TOSBY, w5 EREFFRY, 0omd F0a5, 3F TFBQTT (T 3302 WONE QT HTHE
Boa5,MPN0Z BRWTNTF, BBR), BT X 38T,

11. 3RS, oRTONER :
Boas, BO Boas,03RTT 1 2008 LNTLIEBD n/ 2
Rogd; W% B0s3 o3RTT 1 00T MO 1 sewdesd. (3n + 1).

12, 20T evte®mos: 1912 - 1678 = 234

13. o7 502300 ¢iees (50 SLoR)HTD) I, 1 eledond T, RECTY 5 T WSTR[ 2 (45, 40,
35...) QFIesd. 50 20w 5 T MOET STWOOT, DTBEIC ST LY BI593 TR,
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Figure it out - 4.1

1. a. Means of Transport Number

Bike 13
Car 6
Bicycle 8
Auto Rickshaw 8
Scooter 9
Bus 4
Bullock Cart 2

b. Bike

c. To collect the data of various means ofgtr ort, one of the ways could

be -
(i) Prepare a table with 2 columns t ns of transport and second

for its frequency.

(ii) List the various means o they pass across the road.
(iii) Frequency should be pr

3. a. This table is giving
taken by Jaspre€

b. The title of

sing tally marks.

he inf tion about different number of wickets

rah in different number of matches.

ink of more!)
c. In this table, a
taken by Jaspreet Bumrah only.(think of more!)

ention seeking point is that in 1 match 7 wickets were

d. In 3 matches Bumrah has taken 4 wickets.

e. No, Siva can't get the total number of wickets taken in this way. For
example, 3 wickets per match were taken in 8 matches, which means
total 24 wickets were taken.

f. To know the total number of wickets, prepare a next column of total
wickets .It will have products of corresponding numbers of the two given
columns. Then the sum of the numbers in the 3rd column, will be the
total number of wickets. Total number of wickets =90
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1. @ TOON FINE Hoss,

z:eﬁ)ae 13
TOTO

% 8
38300

m%ésc‘

20RO
~

BoRTd W, NY F 3’

Y
DT WOR FGINY FernTIY Ton LI, u%_

N|H&]O© | |0 |O

20

1) 2 Jo0y) meonvow irae@—-gjﬁwmq 2 Qw@,%. D) T FHON TFTNOTN 9B TBETODTD
BTT R, eEIMN
(i) % Det0ETOTN VNG TOT = .
(i) ¥ RIS LDBARENR §, TBLE B TIFAIR.

3. & é%%meaiﬁu%eaem @

W 53 BRTFT SesyrE SeMECWTOTI: WS WO, 393 30 309,25 NP IRTVRROT DFEF ML

€3 333,85 NP, SREIBROT DIEFNY T, F0BV [Wnked TREITT.

3R0!)

;@

33 BREFFTY, 3T BeTm ©0T[eonT 1 SRFnd 7 QFEIV0 WA 6T w0mR, BRS,He
ENTOBROBIV. (mgx% e33R0 1)

Q3 [RWEAYY wwORR, 4 IFFR SRRDEROE.

B BY, 4T B3 LFWIN SNBOTROT wid), DFEFNY F023, 00T, BEGRTI. NWmoHTHT, 8
méwqu 2.0T0 mesweﬁ 3 NFEIFNL BRODTINT, 20TT 230, 24 FEINRYO SRTTO.

DT W), NI NS xogjéo:bmq é@&%@@{)@a, 23, QNFEFNY T0ITT POBTTY ?\)Z:’()Dw_’@?\). AT &ra@gj

DTB TDOTFNY FOW0HT FoI NI LVBSNYT) BRODTTT. & 3¢ BDOBFIYT B0, N

m:_a: 23, QB NY 730@325 efmgzj. W), NFEFFNS 7309525 = 90
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Figure it out - 4.2

1. a.Thursday
b. 24
c. Saturday. One of the reasons could be that Sunday being a holiday

students can read the borrowed books on Sunday.

2. a. 3symbols b. Poonam c. Arjun d. Yes. Number. of kites purchased
by Rani = 300 Number. of kites purchased by Poonam = 700
= 2 300 +100

3. a.Village D. b. Village C. c. 3. d. Yes

4. a.Class8. b.6
c. If 2 more girls were admitted in glassg2, the last half symbol will be

converted into full symbol.

d. 12.
5. er of Indian Pariah dogs ( M = 6
Village dog .
Village A - "-" )‘-'
Village B AR AP AR AR 90 A0
A9 AR
Village D AC AR AP AR A7 AR A 40
Village E ".' 1.' ".'

AP AT AP AP

Village F

a. Scaleis = "!‘ 5 dogs, as numbers of dogs are multiples of 6.
6 symbols.

c. Yes, Harika is right, the number of dogs in village B and village D
together is 84 which is more than the number of dogs in the other

4 villages (72).
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1. & .10
Q. 24
R. BT, GIITOWOT T 0T STOOT 0T, HFNED =0T TI 3T CYSEIAN] 2T T.
2. @ 3 ToFeINTL V. TPTRTF A WROFS & TOT. Totd DOCRAT MoPTUNY "oss, = 300
TPTT* DOCHAT Movesne Foas, = 700 = 2 x 300 + 100
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-
e
» 87
Z
5 61
i
m 47
5
z 27
0 %) w1 v
g 5 9
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o 23]
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2. a. 24
correct bar graph:
32
28
24
20
16
12
8
4
0
3.

»
"
1

Figure it out - 4.3

Butterflies
Grasshoppers

NAME OF INSECTS

b. 28 c. lunit length =

Number of Students
P RPNNWWDS wn
[«N NN, Nell NeliNe) o

lll-l

Playing  Reading Watching Listeningto Painting
Story Books v music
Preferred Activity

Other than playing, reading story books is preferred by most students.
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4. a. 70 b. 310
c. Saturday, Wednesday
The variation in the number of saplings planted on different days may
be because of rainy season or different number of students present on

different days. (Discuss for other reasons.)

Number of Tigers (approx.)

5. There are mistakes in the

bars of 2006, 2010, 2014, 2022
2018. o
2014
The correct graph: —
2006
0 500 1500 2500 3000 3500 4000
2010 w2014 m2018 m 2022
Chapter M
I. 1)d 2)a
3) Shirt size Tally Maxrks Number of students
30 3
32 5
o ML 8
36 M 7
38 WY 10
40 M| 7
II. True/False: 4. F 5. F 6. T
Ir. 7 Grade Tally marks frequency
A | 1] 3
B LT 7
C THL N 10
D TN 6
E |1 4
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4. & 70 2 310
2. BT, WOFwT
BT L7330 36T IeT DTNTY, TWTIT T30, HF N B0SS, QI TN QTIRTO0T 23ededeT AINSE,
5@% falectate xosﬁzsojae‘;0 wgmgx VT (VBT FTOTLINYOT 23 R0.)

5. 2006, 2010, 2014, 2018 1Y ZoPNIY,
YN Rabnd 2022
ROCINT MO,FT* : 2018

2014

2ORY Boa3

2010

2006

00 2000 2500 3000 3500 4000

2014 m2018 w2022

Bon,zeeN !
I. I)a 2) «
3) ©0oNo3d 32 SOPMOBOF NS0 o, QF Y 509323
30 [1] 3
32 5
34 M 8
36 7
38 WERN 10
40 M 7
II Rg [ORE, . 4. © 5. wrEg
L. 7 i ecet cplavicelaaien 3,8
A | 3
B N T 7
C TR T 10
D TN 6
E m 4
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8. a) Hindi b) 175
¢) Hindi + English + Social studies = 200 + 150 + 75 = 425
9. a) NH2 b) N.H.10 ¢) 900
d) Length of N.H.2 is three times length N.H.10 (1500 = 3 x 500)
10. The bar representing cotton is wrong. Tulasi corrected the bar graph as

follows:

Land with different crops

Area in sq.units
»
un
|

20 i
15
10 —
5 L — IN—
0

sugarcane cotton

—

Rice
L
Types of'crops

By changing the the mistake can be easily identified and solved.
T

11. scale : 1 unit
%umber of ATMs

30
25 - :

20
15 — :
10
—— ._
0 B . - S -

HDFC Bank Union Bank Indian Bank State Bank of Canara Bank
India
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Q) &08 W) 175
%) %00 + QONGRE + ASwew s = 200-+ 150 + 75 = 425
Q) DD .2 W) . F. 10 2) 900
Q). 2. 5. 2 T 7. 2. 10 LVTF T
wéaaw(1500 = 3 x 500)
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25
20
15
10
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5.
6.

Figure it out - 5.1

150.
a. 30 times. b. 18 times. c. 6 times.

If the game was played till 900, idli-vada would be said 60 times by the
children. 'Vada' will be said 180 time and 'idli' will be said 300 times.

Yes, the common numbers represent the numbers when to say 'idli-vada'.

Multiple of 3 Multiple of 5

Figure it

Multiples of 40 that lie between{810 410 are: 320, 360, 400.

a. 35 b. 45
6
a. Common factor and 28 =1, 2, 4.

b. Common factor 5and 50 =1, 5.
»8and 12 =1, 2, 4.
sof 5, 15and 25=1,5
Some such numbers are: 25, 75, 125, 175.
7 and 8 (or) 8 and 9

c. Common fac

d. Common fact

(Try for other possibility)

7.
8.

9.

10.

The jump sizes are 1, 2, 7 or 14
Multiples, of 3 Multiples of 4
Think of some more.

360

2520
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150

) 30 20 W) 18 wod %) 6 20

33 ef@swabq 900 =T sRTT msﬁeﬁo ‘a8 - mom% 60 2300 ﬁe@o@gd.‘dd’oﬁa@t 180 30Ny,
‘980003 800 230 TesbzT.

TOTD, AITRT; FOS,ND ‘AR, - VF BB/ F0a, MY, AT,

3 dummE R 5 S ST N

310 3089 410 I T3 400 TS 320, 360, 400.
2 35 w. 45

6

@) 20 2oy 28 T @wwgrérm =12, 4

%) 35 2= b TRBE,ND = 1, 5

%) 4, 8 @0 12 mmaes @wwérémfo =1, 2,4

@) 5, 15 0=y 25 T momns, wmTSFNed = 1, 5

25, 75, 125, 175

7 2080 8 (u5w=) 8 &2 9

(«as@ QBT BRTOBINL I V)

1, 2, 7 <30 14

30 wwwérgmfo, 4 0 @wwsrgﬁ@o, fam% @@wsaq D NP&RD.
360

2520
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Figure it out - 5.3
1. No.

2. The smallest difference between two successive primes is one
(3-2=1) the largest difference is 8 (97-89=8).

3. No. The least number of primes occur in the decades 91 to 100 and most
number of primes and occur in the decades 1 to 10, 11 to 20.

4. 23 and 37.

5. Pairs of prime numbers less than 20 whose sum is a multiple of 5 are
(2,3), (3,7), (2,13)

(Try for other possibilities).
6. 17 and 71, 37 and 73, 79 and 97.
7. 90, 91, 92, 93, 94, 95, 96.

8 33and 5, 5and 7, 11 and 13 d , 29 and 31, 41 and 43,
59 and 61, 71 and 73.

9. a. True, unit digit 4 me eve er. We know that 2 is the only even
prime number.

b. False, product es becomes a composite number.
c. False, prime nu rs have exactly two factors: 1 and the number itself.
d. False, all e ers except 2 are composite numbers

e. True, as eve air, other than (2, 3), contains an even number which is
a composite number.

10. 105=3 5 7 is the only number which is the product of three distinct
prime numbers.

11. None
12. Yes, 11 =2 5+ 1, 47 =2 23 +1, 83 =2 41 +1
23 =2 11 +1, 59 =2 29 +1

(Try other possibilities.)

Class 6 - Mathematics @
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2. TTHFBEOTOT DT WK, Ho3NY ST T JEA 1 B-2=1)
no% &z" 8 (97 - 89 = 8)
TR W, oS, Ned 91 00T 100 SET ATOTI.
=8 ﬁzs% SR xogjéﬁ%ﬁo 1 003 10, 11003 20 I®OF V.

4. 23 0= 37

5. (2,3),(3,7),(213) &
(R, VBT EeeRNRYRY, B &T,03080.)
6. 17 &= 71, 37 o= 73, 79 o= 97 @

7. 90, 91, 92, 93, 94, 95, 96
8. 35, 5 AT, 11 3 13, 103 19, 29 =03 31
41 3033 43, 59 R 61, 7

9. ) AT, WE WMIVQTT 0% 4 03 ROR0S,. 2 [T,He QBT BOF0AS, BT B,
R0as;.
W) ©IT, © ¥ MOERwL) C3REInee F0F0S, BRI,
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3) 5325. (2, 3) ¥rek TRTVTJBA VT LREERCVE, 2WoT ﬁ@ﬁo&jzsfad% ©T0 FOC30E 5093?5
BROST.
10. 105=3-56 7
@oRTD edeIed SINARI xo@%mf msaw%mﬁdaw DET ﬁosj?s 105.
11, oconmnne we,
12 &z 11=2 5+1, 47 =2 23 +1,

83 =2 41+1, 23=2 11+1,59=2 29 +1
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Figure it out - 5.4

1. 64=2 2 2 2 2 2

104 =2 2 2 13

106=3 5 7

243 =3 3 3 3 3

320=2 2 2 2 2 2 5

141 =3 47

1728 =2 2 2 2 2 2 3 3 3

729 =3 3 3 3 3 3

1024=2 2 2 2 22 2 2 2 2

1331 =11 11 11

1000=2 2 2 5 5 5
2. 198(198=2 3 3 11)

517,23 (1955 =5 17

4. a.56 25=2 2 2 7 5
b. 108 75 =2 3 3 5 5
c. 1000 81 =2 2 3 3 33 5 5 5

5. a. 2 3 5=
b.2 3 5 73210
Figure it out - 5.5

1. a. No
30=2 3 5
45=3 3 5
b. Yes
57 =19 3
8 =17 5

Class 6 - Mathematics @
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1L 64=2°'2 22 2 2
104=2 2 2 13.
105=3 5 7
243=3 3 3 3 3
320=2 2 2 2 2 2 5

141 =3 47
1728=2 2 2 22 2 3 3 38

729=3 33 33 3 °
1024 =2 2°2 2022 2 Q~
1331 =11 11 Q

- 1000=2 2°2 5°5 5

2. 198(198=2 3 3 11) Q

3 5, 17,23 (1955 =5 17
4 956 25=2 2 245 5
2) 108 75=2 ° 3355
2) 1000 81 = 3 3.33.5 5.5
5 @2 3 5=3
22 3 5 7=210
' ' | 38R0 - TRRO - 5.5

1 ) .@g
30=2 3 5
45=3 3 5
w) b .
57 =19 3
.85 = 1.7 5 .
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c. No

121 =11 11
1331 =11 11 11
d. Yes

343 =7 7 7
216 =2 2 2 3 3 3.

9. 4. No 3x3x5x%x5
3x3x3

2x2x2x2x2x%x3

b. Yes 2x2%x2x%x3 )

7x7x7)
17

3x3x3x3x37)
3x3x11

C. No(

d. No (

3. No, they are not co-prime.

No, one of them is not dividi other.

4. Yes, for example 2, 11 ( other examples)
Figure it out - 5.6

1. b. From theye 024 till 2099, the number of leap years is 19
2. The largest 4-digit number divisible by 4 and also a palindrome: 8888.
The smallest 4-digit number divisible by 4 and also a palindrome: 2112.
3. a. Sometimes true
Example 2+6 = 8, a multiple of 4.
but 2+4 = 6, not a multiple of 4.
b. Sometimes true
Example 1+3 = 4, a multiple of 4.

but 1+5 = 6, not a multiple of 4. Note: Think of more such examples.
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) ©Q
121 =11 11

1331=11 11 11
8) T
343 =7 7 7

216 =2 2 2 3 3 3.

2. ) 89 3x3%x5x5
3x3x3

2x2x2x2x2x3)
2x2%x2x%x3

2) D (
7x7x7)
17

3x3x3x3x37)
3x3x11

) @eg,,(

?) @eg,,(

3 YY), U ABBIRE, xoﬁéﬁ% &9

Y, VRNTY, 2,000 TEROTTRO on 0.
4 T, 0. GVTIIIH/N 2, 11

(3R, BT VIO B,0082)

2320 - STPBO - 5.6

1 @) 2024-003 2089 =BRwhE SRNG Foad, = 19
2 4 00T yRnmerdE B08) TO0ER, S [0S T wEURE 4 wodnY Toal, = 8888 wadg 4
©osNE Zoas; = 2112
3 ) 3o Wd R,
BB : 246 = 8, 9t 4 T T, .
3338 244 =6, 9o 4 T TR, B,
W) 3O WO R,
WEsH: 143 = 4, 4 3 OTRG, ¢
=38 1+5 = 6, 9> 4 © UTRT, Y,
RS BOTT TOTR), YVTOTHOTBNTRY, SRR,
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4. Numbers a) Remainder when | b) Remainder when | ¢) Remainder when
divided by 10 divided by 5 divided by 2
78 8 3 0
99 9 4 1
173 3 3 1
572 2 2 0
980 0 0 0
1111 1 1 1
2345 5 0 1

5. The two numbers that are sufficient to declare the divisibility of 14560 by
2,4,5,8and 10 are 5 and 8.

6. The numbers divisible by 2, 4, 5, 8 and 10 are: 5600, 6000 and 77622160.

7. 10000 = 16 625.
CHAPTER MAST

. D)6, 10 2. B) 1,2, and 4 False
4. Divisibility Table

Ju—

[Number 2 4 8 10 )
128 Yes 0] Yes No
990 Yes Yes No Yes
8536 Yes Yo No Yes No
275 No Yes No No
8416 Yes Yes No Yes No
639210 No Yes No Yes
429714 €s No No No No
2856 S Yes No Yes No
3060 Yes Yes Yes No Yes
406839 No No No No No

N J

5. 24,48, 72 6. Three
7. (i)-(b), ()-(d), (iii)-(a), (iv)-(f), (v)-(e) 8. (C) Ais true but Ris false
9. A) Only (i) is correct 10. (@) 41+3 (b) 3145 (c) 19+5 (d) 13+5

11. (38,7), (7,13), (2,3), (11,19), (13,17) 12. 10000 = 2* 5*
13. A number having only two factors, 1 and itself.

14. A number is divisible by 5 if its last digit is O or 5.
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4 xogjzsmﬁo ®) 10007 NN W) 500 WoNATON ) 2007 NN
WTOT FeR WTOT JeR WTOT R
78 8 3 0
99 9 4 1
173 3 3 1
572 2 2 0
980 0 0 0
1111 1 1 1
2345 5 0 1

5 14560 50@325 2, 4, 5, 8 03 10 nvow @@;ﬁogjesﬁ@ow TRNTWQTE Q0T TEFLD BN
DT "o N 5 =B 8

6 2, 4,5, 8302 10 nvos mx;ﬁogjzsﬁ@od PN xogjzsﬁ%fa 0, 6000 =02 77622160

7 10000 =16 625

1. @86, 10 2. W12 R4 X
4. muééo:b éfaea’%\dﬁ
(xogjg 2 8 10 )
128 IO T Q)
990 IO e (o)
8536 o 2O Q).
275 & SO} IO Q) Q).
8416 &3] IO SO} T Q)
639210 SO} IO SO} T
429714 3] SI9} SI9} ©e) ©e)
2856 IO O e IO Q).
3060 IO IO IO e T
406839 ©Q, SO} ©Q, Q) Q)
- J
5. 24,48,72 6. R
7. ()-(b), ({)-(d), (ii)-(a), (v)-(1), (v)-(e) 8. . (R)Bewd B, 5T 52T0.033,.
(@) (1) =»eBe 30 10. (2)41+3 @) 3145 R)19+5(&)13+5

11. (3,7, (7,13), (2,3), (11,19), (13,17) 12. 10000 = 2* 5*
13. 3ehO 0R WTBBEIND BRE,H[e [T 7025, - ¥y 1 30T 8 7o,
14. 20T 309323033 3RT @08 0 ©93we b T3, 3 509325 5 00T PoNZTWLR.
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INTEGRATING 5.
ARTIFICIAL INTELLIGENCE (AI)

The learners will be able to:

r

E3H1Z%
Explain the idea of Data — Pattern — Output using mathematical examples. ]

2. Identify patterns in numbers and relate them to how Al 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 Al systems.

J/

Introduction :
Children We often notice how our calculator gives g
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€on
about numbers, but you already use mat at
thinking in your daily life. When yod com
prices, measure length, count objec

ck answers, how a digital

also works using mathemadi i collects data, looks for patterns, measures
values, compares resultgt gives correct outputs. Mathematics is the foundation

29 Prime?

- = v

From Patterns and Shapes to Dam and Logic — Connecting Maths to Al!

Foundations of Al 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).

Disclaimer : “The use of Al tools by students must be strictly under the direct guidance and
supervision of teachers and parents / guardians”.

Class 6 - Mathematics Artificial Intelligence (AI)
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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

5,10,15, 20,?

5,10,15,20,2 (o | s.1o,15,20,w?ﬁl
>25<, .~ 1

‘Square Numbers

Data ' Patter ‘ pU 3
- jpe— ¥ -

When the sequence 5, 10, 15, 20 is ob -vi each term increases by 5. The
given numbers represent data. The repeated addition forms the pattern. The next term
25 becomes the output.Square er iangular numbers, and visual patterns
using shapes further strengthen cognition. Identifying relationships among
sequences improves logical reasoni

Al systems simi nalyse numerical data sets to recognise repeating
structures and predict alues.

Thinking If
with AI : 5,1
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?

S is given three different sequences —

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.

\ J

Guidance : Encourage students to first identify the mathematical rule
independently before discussing Al pattern recognition. Ensure conceptual clarity in
number sequences before linking to digital examples.

Class 6 - Mathematics Artificial Intelligence (AI)
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Example 2: Lines and Angles

Line

0 ml

L

e —

T ~Computer.Graphics=' g C-\nu- Doslﬂn s Architecturn ° A' b ‘O
£ F

A point shows an exact position. A line goes on forever in both directions, and
a ray has one fixed endpoint and extends in one direction. When two rays meet, they
form an angle. The size of an angle depends on the rotation, not on the length of its
arms. We can compare angles by placing one angle over another, which helps develop
spatial thinking. In digital systems, geometric calculatighis are used in computer
graphics and design applications.

Thinking If an Al system is given an image co
with AI : how will it identify whether two
Scan the QR code to explore
angles are equal?

g diffétent lines and angles,
qual?
it will it identify whether two

Key Words: | Superimposition Plagi ne figure exactly over another
tehcompare them.
Spatial Reasoni — e ability to understand and think
bout shapes and space.
Geometric Cal iong—- Mathematical measurements related to

shapes, lines, and angles

J

Guidance : De
connectlng to dlgltal spat1

e angle comparison using classroom materials before
ystems. Maintain focus on textbook definitions.

.......

Ina classroom activity, chlldren stand in a line and say numbers based on
their positions. Each child says the number of taller neighbours standing next to them.
For example, a child says ‘1’ if only one taller child stands next to them, ‘2’ if both
neighbours are taller, and ‘O’ if none are taller.

This activity shows how numbers describe relationships logically. Students
also explore puzzles like arranging children differently and checking whether sequences
such as 0, 1, 2, 1, O are possible.

Class 6 - Mathematics Artificial Intelligence (AI)
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Another activity includes identifying supercells, where a number is coloured
if it is greater than all its neighbouring numbers.

These tasks develop reasoning through observation, comparison, and
structured thinking.

If an Al system is given the heights or numbers of children in order, it will:

® treat them as a dataset

® compare each value with neighbouring values

® apply rules step-by-step

® produce outputs like O, 1, or 2 .

This shows Data — Rule — Output and computational thinking through
logical comparison.

~

Thinking If an Al system is given numbers between 40 and 70, how will it
with Al : identify all numbers whose digit sum is the same? Write the logical

steps the Al will follow ? Scan the QR cod€ for more information.

Key Words: | Supercells - a number that is greater than Bgth of its neighboring

numbers in a sequence..

.

Guidance : Students should practise s ities manually before relating
them to algorithmic reasoning..

e (18]20[24(36]36) |
| 18 1,2,3,6,9,18 ',

|| 18 20 24 36(
s | Middle Value: \,"‘\

I\ - — ‘J > 24
|' M| 3 | >Median: 18, 20,24, 36, 36

table, they form a dat@g€t. Bar graphs visually represent data trends.

Mean is calculated by dividing the total sum by the number of observations.
Median is the middle value in ordered data.Al systems also organise datasets, compute
averages, and identify trends.

Thinking If an Al system is given the marks of 7 students — 45, 60, 75, 80, 90, |
with Al : 50, 70 — how will it decide whether the class performance is improving
or not?

Scan the QR code to explore how will it decide whether the class
performance is improving or not?

Key Words: | Observations - Individual values or pieces of data collected in a
study.
Trends — General patterns or directions shown by data
over time.

Guidance : Ensure students first calculate mean and median manually. Use
Al only for verification and conceptual clarity.

Class 6 - Mathematics Artificial Intelligence (AI)
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Example 5 : Understanding Factors through Jump Jackpot

VStLp 1: List F1ctors - St(p 2: Compare Lists —PStop?. Identify Common Factors =P Step 4: )) 7
11,2,7,14) [J1.2,3,46912360 (1 H2K2&2 (1 H1HIH=2]

In the Jump Jackpot activity, a treasure is placed on a number and a
player chooses a jump size. The player lands only on multiples of that jump size starting
from O. For example, if the treasure is placed on 24, the su€cessful jump sizes are 1,

2, 3, 4, 6, 8, 12, and 24 because all these numbers divi exactly.

In another case, when treasures are placed 36, only jump sizes
that reach both numbers (their common factors) For example, 1 and 2 are
common factors of both numbers.

This activity helps students underst d common factors through

logical reasoning.

If an Al system is given two nu reasures are placed:
e it lists all factors of each nu
e compares both factor lis

e identifies common factors
e sclects jump sizes that réach both numbers
This shows how s logical"steps and data comparison like students..

Thinking If an is given two numbers, how will it logically decide
with AI : whether y are co-prime by checking their factors? Write the
ste easoning the Al will follow?

Sca e QR code to explore how will it correctly classify each shape?

Key Words :| Data Somparision : The process of examining two or more datasets
to identify similarities, differences or patterns.

. J

Guidance : Encourage students to list factors manually before discussing Al comparison.
Exploring with Al
Understanding Al in Mathematics Learning
Artificial Intelligence (Al) is a technology that enables computers and digital
systems to analyse information, recognise patterns, and generate outputs based on
learned examples. In Mathematics learning, Al can assist students in understanding
concepts, practicing problems, and verifying solutions in a structured manner.
Mathematics develops skills such as logical reasoning, pattern recognition,
comparison, classification, and data interpretation. These same skills form the
foundation of intelligent systems. When students identify a pattern in a number
sequence,

Class 6 - Mathematics Artificial Intelligence (AI)
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calculate the mean of a dataset, or classify shapes based on properties, they are
applying structured reasoning. Similarly, Al systems study data, detect patterns, and
produce results according to programmed rules and learned examples.

For example, when a student is given the sequence 3, 6, 9, 12, the numbers
represent data. By analysing the data, the student recognises the pattern of adding 3
and predicts the next number. In the same way, Al systems analyse datasets to identify
repeated relationships and generate outputs.

This process reflects the structure:

Data — Pattern — Output

Al tools can support Mathematics learning in the following ways:

® Providing step-by-step explanations for solving problems.

® Generating additional practice questions.

® Verifying solutions and calculations.

® Explaining alternative methods of solving the same problem.

However, it is important to understand that Al doegfhot think independently
like humans. Al systems depend entirely on the data instructions provided to

Al should be used asa supportive lear

clarification or verification.
Responsible use of Al strengthens disci
By understanding how Al processes
awareness of both mathematical
Accessing Al for Mathematics L
Al tools may be used in schoo,
or at home with parental gffidas
and only after completing
Safe and Responsibl Use
Do not shar
Do not copy

thinking, and conceptual clarity.
|l information, learners develop deeper
modern technological systems.

nabinformation (name, school details, passwords).

ses without understanding.

Always verify Al-generated answers with textbook methods.

Do not use Al dtring examinations.

Use Al only to improve clarity and reasoning.

Responsible use of Al strengthens honesty, discipline, and critical thinking.
Myths and Facts About Al

( Myth Truth |
Al thinks like humans Al follows instructions. It has no feelings.
Al will replace teachers Al helps learning, but teachers guide students.

Do You Know?

Some Artificial Intelligence systems can now solve very difficult mathematics )
problems that even challenge expert mathematicians. For more information ask Al

about this topic

Class 6 - Mathematics Artificial Intelligence (AI)
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Writing Effective Prompts in Mathematics
A prompt is a clear instruction given to an Al tool.A good Mathematics prompt
should include:
Class level (Class 6)-Chapter name-Clear concept- Request for step-by-step
explanation
Example Prompts:
1. “T am a Class 6 student from Chapter 1: Patterns in Mathematics. Explain how to
identify the rule in a number sequence like 1,3, 6, 10.”
Here is the sample output for the given prompt.

Let’s find the rule in the manber seq_uEnce 1,3, 6,10!

Euphln hewar te idﬂl’\tlfy the ruls in a numboer coquence lllcu- 1,3, 6,10,

@. Look at the sequence: == 1, 3, 6,10
R
A+2=3| (1+2+3=6 | 1+2+3+4=10,

@ Recognise the triangular patterns:
....,../ Each sequence is in the form:

1 F>1+2=3+1+2+3-6 _r#1+2+3+4-
@ TI'K I'I.II.I.. isz vr £ numbers are triangular numlxrs
‘b-i-" g

1 B [1+2=3 +{1+2+3 =6 1+2+3+4

We've found the rule! @ If you need heﬂ* i
anything else, just let me know, 68 5%

. ——

| e
Types of Prompts in Mathematics
To obtain clear and meaningful
according to the purpose of le
1. Concept Understandl D

om an Al tool, prompts should be written
mpts may be framed in three main ways:
is type of prompt helps in understanding a

Prompt : “I am a @lasg’6 student from the chapter Lines and Angles. Please
explain the differencé§between a line, a ray, and a line segment with simple
diagrams.”
2. Comparison or Whalytical Prompt: This type of prompt helps in comparing
ideas and developing reasoning skills.
Prompt : "I am a Class 6 student from the chapter Data Handling and
Presentation. Please explain the difference between a pictograph and a bar graph
with a simple example and show how each represents data clearly."
3. Application or Activity-Based Prompt : This type of prompt helps in applying
mathematical knowledge in real-life situations.
Prompt: :"I am a Class 6 student from the chapter Number Play. Please create a
real-life situation using a number table where I have to identify supercells by
comparing neighboring numbers, and explain the solution step-by-step."
Can AI Make Mistakes?
Al systems depend completely on the dataset used to train them. If data is
incomplete or incorrect, Al may produce inaccurate outputs.
Therefore, Al-generated solutions must always be verified using textbook
methods. Al supports learning but cannot replace teacher guidance or practice.

Class 6 - Mathematics Artificial Intelligence (AI)
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Chapter-wise AI-Supported Exploration
Tasks for Students to Explore with AI (Mathematics — Semester 1)

Number Play

relationships
using neighbouring
comparisons.

¢ Solve puzzles based
on taller-neighhb
number patterfis.

(Chapter Foundational Analytical Creative Level |
Level Level
Chapter 1 : e I[dentify 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.

e 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 : e Define point, line, eCompare two angles | Construct a
Lines and ray, and angle with using reasoning or, | geometric figure
Angles examples. measurement. using different
types of angles.

e [dentify different eAnalyse rela esign a simple
types of angles in between attern usinangles
given diagrams. and lines.

Chapter 3 : e I[dentify number °*Ana e Create a logical

tructured
' omparison.

puzzle based on
number
relationships.

¢ Design an activity
showing step-by-
step logical
reasoning.

activities.

¢ Find common factors
of two given
numbers.

Chapter 4 : e Collect rom eCalculate mean ¢ Design a survey and
Data Handling| classr ivities | and median of a represent findings
and and or e itinto | small dataset. graphically.
Presentation a €.

D le bar e Compare two e Create a real-life
graplt from given datasets and problem involving
data interpret average calculation

differences. and explain its
interpretation.
Chapter 5 : » [dentify factors e Analyse factor e Create a number
Prime Time using number-based | relationships activity using

step-by-step.
*Solve reasoning

problems using

common factors.

factors.

¢ Design a logical
puzzle based on
factors.

J

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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