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Vande Mataram

Vande Mataram!

Sujalam, suphalam, malayaja shitalam,
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Our National Anthem | 2 @013 9&rIe

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.

Jana-gana-mangala-daya @ )

Jaya he, Jaya
jaya jayd jaya i
- Rabindranath Tagore
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Pledge | s1aé&

“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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Natiorar Education Policy - 2020

The National Educatioolicy 2020 (NEP 2020) envisions a holistic, flexible, and
learner-centred edu fom. It emphasizes competency-based learning and experi-
ential approaches that ucation meaningful and engaging. NEP 2020 highlights the
importance of 2 1st-century skills such as critical thinking, creativity, communication, and
problem-solving. It encdurages the integration of real-life learning, innovation, and tech-
nology-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
varlable, constant,
coefficient,
expression, and
(one-variable)
equation, and uses
these concepts t

solve meaning
daily-life

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 se
numbers, fractions, integers, rati
and their properties, and visualiSes
C-1.5: Explores the idea
problems.

C-1.6: Explores an
decimal form) in

fnumbers, such as whole
numbers, and real numbers,
on the number line.

nd applies it to solve

tween numerical expressions and
equations.

aic expression using a variable.

sialgebraic expressions using variables, coefficients,
and manipulates them through basic operations.

2.4: Poses and solves linear equations to find the value of an

nknown, including to solve puzzles and word problems.

-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 spemﬁed 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.
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Curricular
Goal

CG-6

CG-7

CG-8

CG-9

CG-10

Description

Develops mathematical
thinking and the ability to
communicate mathematical
ideas logically and

precisely.

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
such techniqug
computational t
effective.

Knows and @ppreciates
the development of
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.

Competencies

C-6.1: Applies both inductive and deductive logic to
formulate definitions and conjectures, evaluate and
produce convincing arguments/proofs to turn these
definitions and conjectures into theorems or correct
statements, particularly in the areas of algebra,
elementary number theory, and geometry.

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 different, so
C-7.2: Engagesin a

. arns systematic counting and listing,
st@matic reasoning about counts and iterative
rns, and multiple data representations; learns to
devise 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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® Key Terms : Digit, Place Value, Indian system, (Hindu-Arbic Number
System) International System, Round Up, Round Down, Approximation
® Concept Explanation-Understand the Terminology
Instructions: Introduce each term using definitions and examples.
Connect each concept to a real-life example to build readiness.

Term Definition Example

Digit Any symbol 0-9 forming a 7, 05 has 6 digits.
number.

Place Value Value of digit based on 5,32%000 = 5,00,000.
position.

Lakh Smallest 6-digit numbe -
1,00,000 = 100 thousamd

Crore Smallest 8-digit n . -
100 lakhs = 1,00,00,00

Approximation | Replacing exagtvalue wi 76,068 ~ 76,000.
nearby valug.

Round Up Approx. nu > dctual. 732 people — order 750

sweets.

Round Down | Ap mber < actual. % 470 item — say I450.

Indian System | Com : 3-2-2 pattern from | 1,23,45,678

International every 3 digits from | 1,000,000 = 1 million

System right. = 10 lakhs.

Instructions: Read the key terms carefully. Then attempt all questions
on your own.

A. Fill in the blanks.

1. One lakh is 1 followed by ZEeroes.
2. Place value of 4 in 4,85,000 is

B. Multiple Choice Questions - Choose the correct answer.

1. How many digits does 1 Crore have? ( )
(a) 6 (b) 7 (©) 8 (d 9

2




® Y QIR : AR, YFIAIN, AASIA(LQ IER) AW IR, ASRIGIA Yl
gaIR1, agq A°6dle (Round Up), @9q A6sie (Round Down), 2QAIe 934! |
e QA Y — ARG QBRI :
goql RISl 8 ARIZAS QISR KR JEGIR IR JReA Kl | 990 G0 dIR JERNR
UIQEIG 9P QIR FIREQ ARILAS A@e 61T @R | )

aQ SIAIER)) QLS
o 99 A°HYl S0R IR 0-9 QAN 7, 05 6Q 6 G 2w 28 |
QQLe 64 61T ACTE |
IS ImY U QI AQUIA QI gny 2,000 €Q 5@ gm4= 5,00,000.
" 6-2& QIY Yo QeI

1,00,000 = 100 991

6QIG 8- Q6 Yo
100 @9 = 1,00,00

AQAIFR Y gqe gai atee 76,068 ~ 76,000.

219 AR
Qg A°6AUG R AQANTR 732 @4 &6 — 750 © &0l
(Round Up) 2oQ 699l

29Q °6AUR KA T 470 oga a4 — T 450

(Round Down)| ¢
QUAGTAL S J&lIn1T UGS 3-2-2 g4INEQ @l 1,23,45,678

1,000,000 = 1 dQR= 10 Q8

QoQl : Y J9gG] JIR6AR e | 96Q 77 JI9999 Q8Q 76 T68 R |
A, IR 9EIa |

1. 9@ AK6Q, 1 J6Q G e ag |
2. 4,85,000 6Q 4 Q QIQIA MY = |

B. Q% 929 g9 - 0% 289 09exQ |

1. R 6RIGEQ 2l 2 QoG | ( )
(@) 6 (b) 7 (c) 8 (d)9

Tacge-ede aPeden




Key Terms : Arithmetic Expression, value, operation, Terms, Brackets,

L
Equation
® Concept Explanation-Understand the Terminology
Instructions: Introduce each term using definitions and examples.
Connect eachconcept to a real-life example to build readiness.
Term Meaning Example
Arithmetic A mathematical phrase with | 12480 3x4, 5-3
Expression numbers and operations
Value of an The result you get after + 2 =15, so value is 15
Arithmetic calculating an expression
expression
Operation +, -, X, +
Terms Parts of an expre In 6x5+3, the terms are
separated by '+' - | 6x5and 3
Brackets Symbols () de 30 + (bx4) — solve 5x4 first
order of ope
Equation 15+7=22

Instructions:
on your own.

ead the key terms carefully. Then attempt all questions

Fill in the blanks.

1. The value of the expression 8 x 5 is

2. In 15 - 6, the terms are and

3. 30+(4 x5)=30+ =

Multiple Choice Questions - Choose the correct answer.

1. Which expression has terms 6x3 and 7?

(a) 6+3x7 (c) (6+3)x7

(b) 6x3+7

2. What is the value of 50 - (12 + 8)?

(a) 30

(b) 70 (c) 46

( )
(d) 6x(3+7)

( )
(d) 42

I - I




DAY-2 2. 416191869 9044 _

FJelY ALIQMT : Q191 GIEeR AQGRIE, Ry, AIGeR Ql, IQ, @1, ANRAE

[
® QA QI — ARG QFQ :
JoRl: IS 8 ARIFRE IR KR Y6RIR IR IR0 Kl | 990 F0R AIR YRR
ARG YR QIGQS FIAREQ AFIAQE ATG A°6KIG @A | )
aQ ag@uaI(2e) QALQE
Al SlISioR QY 9Q° GISGR Qi 2l 12+593x4, 5-3
AQAYRIS QD
IS QIEeR JAGRIFIQ ARG A6Q AIRR 6069 MY 62Q8 15
JAgRIEQ Y TRITR
QAEGR Qo +, -, X, +
aQ 4 @Al ‘- A6 QI 6x5+3 6Q JGYQR 6x5 Q° 3
QAAIRAK! &°6I(
QRa1 AR QU R 30 + (5x4) — 6Q Y2I6e 5x4 @
QAR PLE AARRA
AR AANRBIQ YPIRASLLAG 15+7=22

A. SNGIR ddiaQ |
1. 8 x 5 JdQgRIEq gmy
2. 15 - 6 6Q, YL Qe
3. 30 + (4 x5) =30 + =

B. Q¢ 39§ 994 - 0% @eQ 09ae |

1. 6x39Q° 7 dQ 938 AN1RQE 69QG ? ( )
(a) 6+3x7 (b) 6%x3+7 (c) (6+3)x7 (d) 6%(3+7)

2. 50 - (12 + 8) Qgmy ? ( )
(a) 30 (b) 70 (c) 46 (d) 42

Tacge-ede o aPede



® Key Terms :

10

100

o 1 1
One-tenth (—] One-hundredth (—j One-thousandth

1
(—1000j’ Decimal Point. Decimal Notation, Place Value (Decimal),

Comparing Decimals, Unit Conversion

® Concept Explanation-Understand the Terminology
Instructions: Introduce each term using definitions and examples.

Connect each concept to a real-life example to bui

readiness.

Term

Meaning

xample

One-tenth (iJ
10

One part when a unit is

split into 10 equal pags.

mm marks: each

ark = (ij cm =0.1 cm
10

One-hundredth

()

One part when & unit i
split into S.

One-thousandth

)

1
1 mm= (ﬁj cmn=0.01cm

One wh unit is

S o0 1000 equal parts.

1

Decimal Point "' séparating the whole- | In 7.05, dot separates
r part from the 7 (units) from 05
ctional part.
4
Decimal Notation | Writing numbers with 3+ (E) = 3.4 ; 7 units and
fractional parts using 5 hundredths = 7.05
place value and dot.
Place Value Tenths, Hundredths, 2.47: tenths = 4,
(Decimal) Thousandths - Each place | hundredths =7
decreases 10 times from
left to right
Comparing Compare digit by digit from| 6.465 > 6.456 because
Decimals the highest place value. hundredths: 6 > 5

Unit Conversion

Changing measurement
using decimal unit
relationships.

36 cm =0.36 m; 250 paise
=Rs 2.50




o. aain oasn o2a gae  [TTGN

1 1 1 ~ = ~
84 AL : @gll°d (10) FCI°sl (100) egled (1000j QAR Qg | Qal¢l@ QoI

[
AR, 1919 ARI(QEIAR), QAR AR QRRI, I9R IARR |
® QA QI — ARG FQ :
goql: ARSI 8 AQIZRS QISR KR YERIR IR TR0 Kl | 990 F09 dIR 963N
UGG IR QIR FINREQ ALAE ATE A°6LF 2R |
aQ ag@uaI(2e) QAL
1 ~
QI8 (E) Q@ 9RRq 10 AAIR 2°96Q Y09 4§ \ QAR AR E1.8. QI | gea

Q6N VIR Y6UR &°d | A3 %) 6Q.8.= 0.1 62.941.
(%) 2. = [15)
8919 | 700 Q@ Q@q 100 Qg 1 8.4 100 2 a.
REM AR g6 = 0.01 6Q.91.
1 _ 1
Qeql “"1(1000) Q@ eeq 10 $6Q QR | 1 giF = (1000) @.9l.
@EM geay = 0.001 @.9I.
Qi@ Qg Q4 Q° Q4 QoS 226 | 7.05 69, @GE 7 (N9R) Q
| Qg | @° 05 @ Q2R 998 |
_ _ _ _ 4
QAT Gyl AR | QQYEIYE IR Y NQ° FQ] | 3 + (—j =3.4; 7 999 IQ°

QIR AQ ERHQ! |

10

5 §6I°61Q Q2R 8RRl = 7.05

Q12 gRY(QadR)

Q4lI°gl, SGI°6l, ALYIPH6Q— AN
QI2161Q J6M Y6RR AQ 10 g8l
@A |

2.47 6Q Q4ll°gl = 4,
dCI°s = 7

QTR A°HYIQ YRR

AR YINATAIQ T6SIR AFY
QPR @QR |

6.465 > 6.456 QIQE]
ACI°g: 6 > 5

999 J99eR

QTR Y9 AR IFRIQ A
AI9Q 9FLRE Q@A |

36 6Q.91. = 0.36 4. ;
250 9@l = §. 2.50




Student Readiness-Reading and Practice

Instructions: Read the key terms carefully. Then attempt all questions
on your own.

Fill in the blanks.

1. 1 unit= one-tenths.
2. 10 one-hundredths = one-tenth.
3. The decimal notation for 3 units and 4 one-tenths is
4. 1cm= mm, so 1 mm = C
5. 1kg=1000g,s085¢g= kg.
Multiple Choice Questions - Choose the ect WEr.
7
; i —+—2?
1. Which decimal equals 10 100 ° ( )
(@) 7.5 (b) 0.75 (d) 0.705
2. Which of the following is th€ largest* ( )
(@) 0.9 (b) 0.099 .90 (d) 0.909
3. 70.5 means: ( )
(a) 70 and 5 hu dths (b) 7 and 5 tenths
()70 and 5 t (d) 705 ones
Match the f
Column A Column B
1
1. 0.01 ( ) A) 1000 m (one-thousandth of a metre)
2. 1 mm ( ) B) Rs 1.00 (one rupee)
3. 100 paise ( ) C) 2 units and 7 one-tenths
1
4. 2.7 ( ) D) One-hundredth 100
5. 0.254 kg ( ) E) 254 grams

Note : The above key terms will also be helpful for understanding, the chapter

“Another Peek Beyond the Point” in Semester 2.

8




AaEe 996 - €90% G AME

QoQl : Y J9gGq JIR6AR e | 96Q 77 J99999 Q8Q F6 68 6Rd |
A, GIR 9EaQ |

1. 1999 = S Q4%
2. 10 @ 9QI°8 = 3 Qal°s
3. 3 9Q@ Ie° 4 QIR Q@EFe QG QO
4. 16Q.9. = A.9., 6069 1 .9 = 6Q.41.
5. 1 @.9l. = 1000 GI¢], 6062 85 qi¢| = Q.9
B. Q% 929 g9 - 0% @9 09exQ | &
1 a + 2 ALQ QAR 6991 QAR ?
" 10 100 : ( )
(a) 7.5 (b) 0.75 (c)75. (d) 0.705
2. QOQER ArIg QRee ANyl ? ( )
(a) 0.9 (b) 0.099 (c) (d) 0.909
3. 70.5 Q el ( )
(a) 70 9@° 5 4QI°4 (b) 7 9Q° 5 @4lI°8l
(c) 70 9Q° 5 Q4lI° (d) 705 9@
c. e |
Column A Column B
1 _
1. 0.01 ( ) A) —— §. (99 F9Q 9@ 93I°9)

1000

2. 14.4. ( ) B) ¢.1.00 (¥® 9=)

3. 100 9eQl ( ) C) 2 99Q 99° 7 Q4lI°8
1

4. 2.7 ( ) D) 9@ 9QI°4 100

5. 0.254 @.91. ) E) 254 gi¢|

Qoql: QU6AUP Y AARIYER 6ATEQ 2 Q ‘AHYIQ 71362 ¥9x 999 (“Another Peek
Beyond the Point”) 219g 8%l 2R el AIZIAIRIQ! 629
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DAY-4 4. EXPRESSIONS USING LETTER-NUMBERS -

® Key Terms : LetterNumber, Algebraic expression, like terms, distributive
property,substiution

® Concept Explanation-Understand the Terminology
Instructions: Introduce each term using definitions and examples.
Connect each concept to a real-life example to build readiness.

Term Meaning Example
LetterNumber | A letter standing for a If Riyfl is 'n' years old, her
variable number we don't know yet. fatheRis n + 30 years old.

e

Algebraic A combination of letter coSt of one mango is

Expression numbers and numbers m then the cost of 5
using +, -, X. ngoes is I 5 m.

Like Terms Terms sharing thg'same
letter-numbe

-3
3a, 7a, —a, ?a

Distributive a(b + c) = abi+ 3x+4)=3x+ 12
Property
Substitution @ ter (variable) with | If perimeter p = 4s, if s =

er to find the value. 5 cm, then p =4x5 =20 cm.

Instructions: Read the key terms carefully. Then attempt all questions
on your own.

A. Fill in the blanks.

1. In the expression 7n + 4, the term 7n means 7 n.
2. The simplified form of 3p + 5p + 2p is
3. If a = 5, then the value of 4a - 3 is

B. Multiple Choice Questions - Choose the correct answer.

1. Which of these is an algebraic expression? ( )
ab+3 b)4n + 7 c) 12 x2 d) 100 - 5

2. If p =3, the value of 2p + 5 is: ( )
a) 10 b) 8 c) 11 d) 13

B T T S



DAY-4 4999 6 L ORISR 61869 afgald -

0 MY AW : AYA-QA°HYl, Q1R TSR AAYRIE, AQF AQ, 4R L, JGIAR
® QA QI — ARG FQ :
geql: RIS 8 ARIZRY QISR KR YEGIR IR TR0A Kl | 990 F09 AIR J6RNR
ARG YR QIGQ F1IREQ AFIAQE ABG A°6KIG @R | -

aQ aQausI(2e) RAQIEQE!
Y-l 639G A°HYIEQ 2R ARG QAUSIQ Q@i Q'n' oF 6g6M, &
(0RAQ) JoI1R3aI AV G2 n + 30 QF |
Q@ GISoR +, -, X Qo9 92 AYQ-A°GHl IS 2MRQ QI T m 626,
AQAYRIS Q° QIR AR Q Q91 T 5m

-3
AQ8 9@ QI AYQ-A°HYI(9Q Ql 3a,7a, -a, —
Q4R Aq, a(b +c)=ab 3x+4)=3x+12
gogIas 0RU9Q gy Re IR N2IQ | 9QQIAI p = 4s I&°
JIN6Q QWIILQ K Sl s =5 6Q.71.. 626
p = 4x5 =20 6Q.4.

QoQl : Y J9QeY JIFEAR I | J6Q 7Y JI9ERQ Q8Q T6F T6e md |
A. Jaudie diiaa |

1. 7n + 4 421 9GgeI€6eq 9@ 7n el 7 n

2. 3p + 5p + 2p @ AR QU

3. a=5696m 4a -3 Q JnY
B. Q% 929 g9 - OR 209 249« |

1. 2990 FIQ 6896 18 CI5eR AQgRIE ? ( )
a)b+3 b)4n+7 c)12x2 d) 100-5

2. pP=3626m 2p + 5 Q m: ( )
a) 10 b) 8 c) 11 d) 13

mease 0 owodw



® Key Terms : Intersecting Lines, Parallel Lines, Perpendicular Lines, Linear

Pair, Vertically Opposite Angles, Transversal, Corresponding Angles,

Alternate Angles

® Concept Explanation-Understand the Terminology

Instructions: Introduce each term using definitions and examples.

Connect each concept to a real-life example to readiness.
Term
Intersecting Lines Two lines that
Parallel Lines Lines on that never meet, no matter
how f de
Perpendicular Lines Two intersect at exactly 90° (a right angle).

Linear Pair

adjacent angles formed on a straight line; they

lways add up to 180°.

Vertically Opposit he pair of equal angles formed across the

Angles intersection when two lines cross.

Transversal A line that crosses two or more other lines at different
points.

Corresponding Angles | Angles in the same position at each intersection of
a transversal with two lines.

Alternate Angles Pair of angles on opposite sides of a transversal

intersect two lines; equal when lines are parallel.

12




5.20180 6 6200 604 -

‘ . Boew aidieqc (97
4 Sy

@ ¢S4 dQIeml: eger(Intersecting) 6a¢ll, AFNIQ 6Q6l, MACAS, AR QS 61,
gdo1aexldl, 62e@(Transversal), 299 614, IR 614 |

e IQGIQ Y — ARG QB :

goql RISl 8 AQIZAS QISR KR JEGIR IR JReA KAl | 990 G0 dIR YRR
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1 Student Readiness-Reading and Practice

Instructions: Read the key terms carefully. Then attempt all questions

o1 your owrl.

Fill in the blanks.

1. Two lines on the same plane that never meet arecalled ____ lines.
2. Vertically opposite angles are always _______ to each other.
3. A is aline that crosses two or more li at different points.
4. Linear pairs alwaysaddupto__ &
5. Iftwo lines are intersected by a transve ed corresponding
angle pairs are equal then the tw @
Multiple Choice Questions - Choo rrect answer.
1. Two lines intersecting at QCQ ( )
a) Parallel lines dicular lines
c) Adjacent lines %ansversal lines
2. Vertically oppgé gles are always: ( )
a) 180° c) Equal d) Supplementary
3. Whena tr intersects two parallel lines, Then formed alterate
angles are: ( )
a) Different b) Equal c¢) 90° each d) 180° each
Match the Following.
Column A Column B

> W N

Lines that never meet ) A) 90°
) B) Parallel
) C) 180°
)

D) Equal

Sum of angles of a linear pair

Right angle measure

(
(
(
Vertically opposite angles are always (

14
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® Key Terms : Even number, odd number, consecutive numbers, Magic
square, sequence.

® Concept Explanation-Understand the Terminology

Instructions: Introduce each term using definitions and examples.

Connect each concept to a real-life example to build readiness.

O wﬁ! Teacher Corner |

Term Meaning Example

Even Number | A number that can be split 4, 8,42, 100
into equal parts (divisible
by 2)

Odd Number | A number that cannot be splj
into equal parts (not divisibl
by 2) ; leaves 1 leftove

, 11,

Consecutive Numbers that follo terg4 and 5; 11 and 12
Numbers another in order (ff, n +
Magic Square | A grid where oW, 3x3 grid using 1-9 with
column & djfigonad adds magic sum = 15
to the same b

Sumn)
Sequence is mbers following 1,2, 3, 5, 8, 13 (Virahanka
| sequence)

Instructions: Read the key terms carefully. Then attempt all questions
on your own.
A. Fill in the blanks.

1. Adding any 5 odd numbers gives a number.
2. The nth even number is expressed as

B. Multiple Choice Questions - Choose the correct answer.

1. The magic sum for a 3x3 magic square using numbers 1-9 is: ( )
(@9 (b) 12 (c) 15 (d) 45

2. What is the next number in the sequence 1, 2, 3, 5, 8, 13, ?  ( )
(@) 21 (b) 20 (c) 22 (d) 23

B T S S
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Key Terms : Triangle, vertex, equilateral triangle, isosceles triangle, scalene

triangle, angle sum property, altitude, exterior angle

® Concept Explanation-Understand the Terminology

Instructions: Introduce each term using definitions and examples.

Connect each concept to a real-life example to build readiness.

Term Definition + Exa e
Triangle A closed figure with 3 si 3 vertices, and 3 angles.
e.g., In AABC, A, B iecs.

Vertex (Vertices)

Corner point(s) ides of a triangle meet.

e.g., Point B4

Equilateral Triangle

A trianglefwi 1 three sides equal in length.

e.g., =BC = CA =4 cm. Each angle =60°.

Isosceles Triangle

A tri e with exactly two sides of equal length.
g, APQR with PQ = PR=5 cm, QR = 3 cm.

Scalene Triangle

triangle with all three sides of different lengths.
AXYZ with XY =3 cm, YZ =4 cm, XZ =5 cm.

S5

Angle Sum Prope

The sum of all three angles of any triangle equals
180°. e.g., In AABC, if ZA = 60° and #B = 70°, then
ZC =50°.

Altitude

A perpendicular line drawn from a vertex to its
opposite side. e.g., In AABC, the altitude from A
meets BC at right angle (90°).

Exterior Angle

Angle formed between one extended side and the
adjacent side. e.g., If ZA = 50°, ZB = 60°, exterior
angle at C = 50° + 60° = 110°.
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Student Readiness-Reading and Practice

Instructions: Read the key terms carefully. Then attempt all questions

on your own.
Fill in the blanks.

1. A triangle has sides, vertices, and angles.

2. In an equilateral triangle, all sides are and each angle measures

3. The sum of all angles of a triangle is al &
4. An altitude is drawn f: to the opposite side.

Multiple Choice Questions - Choo € cgrrect answer.

1. Which of the following meaguremeht Sides can form a triangle?
(a) 2 cm, 3 cm, 6 cm cm, 4 cm, 5 cm ( )
(c)1cm, 2cm, 5cm (d) 10 cm, 15 cm, 30 cm

2. If two angles angle are 65° and 70°, the third angle is:

(a) B5° (c) 65° (d) 135° ( )
Match the Follgwing.
Column A Column B

1. Equilateral triangle ( ) A) Perpendicular from vertex to the

opposite side

2. Scalene triangle ( ) B) All sides equal
3. Altitude ( ) C) All sides different
4. Exterior angle of ( ) D) Sum of two non-adjacent interior

a triangle angles
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S. WORKING WITH FRACTIONS -

® Key Terms : Fraction, Numerator, Denominator, Mixed fraction,

reciprocal, quotient
® Concept Explanation-Understand the Terminology
Instructions: Introduce each term using definitions and examples.

Connect each concept to a real-life example to build readiness.

Term Definition Example

Fraction A number that represents fa a means 1 part
part of a whole when divide equal parts.
into equal parts. Writteg’as
% where a is the n r
and b is the denominat

Numerator The top number i tion; | In % the numerator is 3.
shows how y s are
take

Denominator | The m number in a In % the denominator

;&hows total equal is 5.

pakts.
Mixed Fraction | A number with a whole part 2% (two and one-fourth)

and a fraction part.

Reciprocal Flip the fraction - swap Reciprocal of ‘s 2.
(Multiplicative | numerator and denominator. 32
inverse)

3 2 6 3
Product The result when two or more " X Hatnatn

numbers are multiplied.
1

Quotient The result when one number | 6 divided by i 24

is divided by another.

22
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Student Readiness-Reading and Practice

Instructions: Read the key terms carefully. Then attempt all questions
on your own.

A. Fill in the blanks.
1. In the fraction E, the numerator is
8

3
2. The reciprocal of - is

2 4
3. When we multiply 3 X x the product is

a c
4. Dividing b by Fl is same as multipl

B. Multiple Choice Questions - C

1. Whatis >x2 2 ()
4 5
5 G 6 ot
a) 5 ) c) c )
2. ( )
c) 2 d) 4
C. Match the Following.
Column A Column B
5 7
1. Numerator of 9 ( ) A 2
2. Reci al of 4 B ]
- Reciprocal of - ( ) ) ™
1 1
3. Product of 3 XZ ( ) C)5

N - I
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9. GEOMETRIC TWINS _

® Key Terms : Triangle, Vertex (Vertices), Hypotenuse, Altitude, Congruent
Figures, Corresponding Parts, Included Angle, Isosceles Triangle,
Equilateral Triangle

W,ﬁﬁ, Teacher Corner

-

® Concept Explanation-Understand the Terminology
Instructions: Introduce each term using definitions and examples.
Connect each concept to a real-life example to build readiness.

Term Meaning Example
Congruent Figures with exactly the same o idemtical coins; both
Figures shape and same size; one gles with sides 3 cm,

can be placed exactly ov cm, 5 cm
the other
Triangle A closed figure wi A yield /warning road sign

(line segments) les | is triangular

Vertex The corner goi gure | In AABC, the vertices are
(Vertices) where two s points A, B, and C
Corresponding | Mat sides and angles in | In AABC = AXYZ: side AB
Parts two ent triangles that | corresponds to XY; ZA

apWwhen superimposed | corresponds to /X
Included angle formed between In AABC, /ZBis the included
Angle sides of a triangle (the angle between sides AB

angle 'sandwiched’ between | and BC
those two sides)

Hypotenuse The longest side of a right- In aright triangle with sides

angled triangle; always 3 cm, 4 cm, 5 cm - the side
opposite the right angle of 5 cm is the hypotenuse
(90°)
Isosceles A triangle with exactly A triangle with sides 5 cm,
Triangle two equal sides; the angles 5 cm, 7 cm is isosceles

opposite those equal sides
are also equal

26




® J9Y QIR : GYw, 919, @4, ARGI, ASAA G, 2D 2°¢, ASYS 614, NG
GQe, A7 GQS |

® QA QI — ARG EQ :
goql: RIS 8 AQIZAS QISR KR JEGIR J9Q JR0A Kl | 990 F09 dIR 96aNR
AIREIQ IR QIGQ FINFEQ QAILQE ALE A°6KI R | -

ae aQaisI(2e) RQILQE
AeQq 9g 699 2196909 IR 8 ATE AR o QAR @49, 3 69.41.,
QAR 2N Q° 661G UG QUCR g., 5 6Q.9. QIg QY
A0R VUG ATiEM 6% @9 | G Qe |
899 3§ QIg (60%11$18) 6 3 § AGRR AGRGI OF 8YW
QR 2198 2IQE | 2IRNAEQ 2N |
&1 601N OgQ 6@ AABC 6Q €1996% A, B 4e° C
Qg |
2994 2°% AABC = AXYZ 6%: AB QIg
XY @ 2999
ZA, /X Q U999 eS|
2399 614 N AP GYLQ 661G QUECQ AT | AABC 6, /B 6208 AB &°
Q1o @6 A°Y4l 6917 62R3R! 2°F BC Q129 229 6916l |
@4l ACERIET YRR AQ0IQ 9F I, 3 6Q.9. 462.8., 56Q.9. Qg
QL AQERNSIQ (90° 6RIE)Q QAR ATERIS GQRR, 5 6.4
AYHER 2N | Qe *¢l 29 |
AARRIZ GYF | 699 YR A& Qg AAIR 56Q.61., 56Q.91., 7 6Q.8. QIg
692 QIYYPRR AFHIR 6REFGR Adq GQEe AN 26T |
AR 2N |

meaose o ewedw




Term Meaning Example

Equilateral A triangle with all three An equilateral triangle with
Triangle sides equal; all three each side 6 cm has each
angles are also equal, angles = 60°

each measuring 60°

Altitude A perpendicular line The height of a triangle
segment drawn from a drawn at 90° to the base
vertex to the opposite

side (or its extension)

IStudent Readiness-Reading and Practice

Instructions: Read the key terms ca . Then attempt all questions on

your own.
A. Fill in the blanks.

1. Two figures are thgy have the same shape and same size.
2. Inaright trianglgftRe side opposite to the 90° angle is called the

3. All three angle An equilateral triangle each measure

ions - Choose the correct answer.

1. Which condifion does NOT guarantee congruence? ( )
(@) SSS (b) SAS (c) SSA (d) RHS

2. In AABC = AXYZ, the side corresponding to BC is: ( )
(@) XY (b) YZ (c) XZ (d) ZX

C. Match the Following.

Column A Column B
1. SSS ( ) A) 2 sides + included angle equal
2. SAS ( ) B) right angle + hypotenuse + 1 side equal
3. RHS ( ) () all 3 corresponding sides equal

B T T e
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DAY-10 10. OPERATIONS WITH INTEGERS _

® Key Terms : Integer, Positive Integer, Negative Integer, Additive Inverse,
Number Line, Magnitude, Multiplier, Multiplicand

® Concept Explanation-Understand the Terminology
Instructions: Introduce each term using definitions and examples.

Connect each concept to a real-life example to build readiness.

Term Meaning Example

Integer The set of natural numbers ,-1,0,1,2,3, ..
and their negatives,
including zero. No

fractions or decimals?

Positive Integer | A natural numbef which +5, +12, +100 (the '+' sign

greater than zer is often not written)

to the rightlo a
number line.

Negative Integer | A number less -3, -15, 200 (temperature
th ro; placed to the below 0°C; debt in money)

P on a number

he.
Additive Inverse | The additive inverse of a Additive inverse of 7 is -7.
number a is -a. Adding a Additive inverse of -12 is 12.

number and its additive
inverse always gives O.
Number Line A straight line with O at

the centre; positive

integers to the right and % 543201228456
negative integers to the
left.

e e
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Term

Meaning

Example

Magnitude The size or absolute value Magnitude of -8 is 8.
of a number, ignoring its Magnitude of +8 is also 8.
sign (direction).
(+) x (+) or () x (-) | Product is always POSITIVE (+5) x (+6) = +30,
(-5) x (-6) = +30
(+) x (-) or (-) x (+) | Product is always NEGATIVE| (+5) x (-6) = -30 or
(-5) x (+6)=-30
Multiplier / In a x b: 'a' is the multiplier | In x 3: multiplier = -4,
Multiplicand (how many times) and 'b' ultiplicand = 3,

is the multiplicand (what 4':

is multiplied).

oduct'=-12

Student Readiness-Readirg and Practice

Instructions: Read the

on your own.

32

garefully. Then attempt all questions

signs.

(d) -15

A. Fill in the blank
1. The additjge in eof -17 is
2. (-6) x (-9) because both integers have
3. -1x(25) = (Hint: -1 x a = -a)
B. Multiple Choice Questions - Choose the correct answer.
1, What is (-8) x (+7)?
(a) +56 (b) -56 (c) +15
C. Match the Following.
Column A Column B
1. (-12) + (-4) ( ) A)+3
2. (+12) = (-4) ( ) B)-4
3. (-12) = (+3) ( ) C)-3




e aq@usi(2el) QLS
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(-5) x (+6) = =30
SR / & axbex (-4) x 3 6Q
‘a’ 62Q8 IR (6960 2Q) Q= -4, Q&= 3,
D’ 6298 Qo ('8 YIIe Q) R = -12

AaEle 996 - A0% G AT

QoQl : Y 99geq JIR6eR de | 948 77 PR QaQ F6 G6x 6md |

A GRNGIR 9EIRQ |

1. -17 Q 6919 (6QIFAR) FEMIL

2. (-6) X (-9) = 1R8], ARG YIA°HIR Qe (0g) 28 |
3. -1 X (25) = Q. -1 xa=-a)

B. Q% 929 94 0% 28 09exq |

1. (-8) X (-7) @ Iy 6Q6L? ( )
(@) +56 (b) -56 (c) +15 (d) -15
c. Ae |
Column A Column B
1. (-12)+(-4) ( ) A)+3
2. (+12)+(-4) ( ) B)-4

3. (-12) + (+3) ( ) C)-3
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DAY-11 11. FINDING COMMON GROUNDS -

® Key Terms : Factor, Multiple, Prime Number, Composite Number, Prime

Factorisation, Common Factor, Co-prime Numbers, LCM, HCF

® Concept Explanation-Understand the Terminology

Instructions: Introduce each term using definitions and examples.

Connect each concept to a real-life example to build readiness.

Term Definition xample

Factor A number that divides Factors 0§12: 1, 2, 3, 4, 6, 12
another number exactly,
leaving no remainder.

Multiple A number obtained b tiples of 4: 4, 8, 12, 16,

multiplying a giv
number by o}

whole num

Prime Number

A posi integer greater

than at has only 1

2,3,5,7, 11, 13 are primes

as factors.

Composite Apositive integer greater 12 is composite: factors are
Number than 1 that has more than| 1, 2, 3, 4, 6, 12

two factors (i.e., not prime).
Prime Writing a number as a 90 =2 x3 x3 x5 (all factors
Factorisation product of its prime are primes)

factors only.
Common A number that is a factor | Common factors of 12 and 18:
Factor of two or more given 1,2,3,6

numbers.

34




DAY-11 11. ANIRE 2Fd 769 944l _

o Agee @diamia

PN
A -wf" 4
LS y

0 YUY AN : QQIeR, JEGR, 6Alaa A°¢Yl, 641GR A°HYl, 71Re QIR ARJIIAE
JI19R(RQYIQR), AL 64lae A°Hdl, R.QL.g., 9.91.9. |

o QA QI — ARG RTQ :
ol JARITI 8 QRILAE IRYIQ @] YERUR JQ@Q AL @I | gg@ S0Q I g6ue
UGG IR QIR FINREQ ALAE AT A°6LF AR |

ae AQARUVI(Q°RI) RIILQE!
QIR @ QR4 IR AR 9D Aoy QYR 1, 2, 3, 4,
Qg4 Q6 ARG A6 12
Q3 AUNCHVER |
Qqéex R QUG Syl 4 Q Q80%: 4, 8, 12, 16,
A2 QIR Q@AY | 20, ...
cAllae Qogtl R AR Qeiaal, 2,8, 5,7, 11, 13 67laa Q&
JIAR 6227 1 IQ° 692 QG

QR 249 |

cdlGi@ QoG 1 Q 9% 9@ AS gga°sl, 12 @ 641a9 Q8|

IR QRGQ ANS QAR &N | QLR :1, 2, 3, 4, 6, 12

(2elie Q2 65Nae A5l g62)1|  (QQIGR = FEIR1ER )

60109 QQIGRRAS! Q@ A°HIIQ 6997 I'Q 671a@ | 90 =2 x 3 x 3 x 5 (AAg

JEVRQ YEITR QUER 6RGERI| QYR 6TIRR A°EY| 26T

ARIQAS YEINAR Q@ QG QIDI QRG @Al BI'0Ig| 12 9e° 18 Q ARIAS QIR

(2Q199) 2 GR LHIYPRR QISR | | (FINAD) 1, 2, 3, 6
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Term Definition Example

Common A number that is a Common multiples of 4 and 6:
Multiple multiple of two or more 12, 24, 36, ...

given numbers.
Co-prime Two numbers whose 8 and 15 are co-prime:
Numbers common factor is only 1 HCF =1

(their HCF = 1).
HCF (Highest | The largest number that HCF of 12 and 16 is 4

Common divides two or more
Factor) numbers exactly. This is
Also called GCD.
LCM (Lowest The smallest number tha and 8 is 24
Common is a common multiple
Multiple) two or more numbg

Instructions: Rea key s carefully. Then attempt all questions

on your own.
A. Fill in the bl

1. The Common Factors of 12 and 16 are

2. The LCM of 6 and 8 is because it is the common
multiple.
3. The prime factorisation of 90 is 2 x 3 x X

B. Multiple Choice Questions - Choose the correct answer.
1. What is the HCF of 45 and 75? ( )
(@ b (b) 15 (c) 3 (d) 75
2. The LCM of two co-prime numbers p and q is: ( )
@p+q b)pxq (c) HCF (d) Cannot be found
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aQ AQRQFI(Q°RI) QLS

ARIIQE JEoR @ Gyl Q1L @G @Al SI'0IQ| 4 8° 6 Q ARIAS JEeR
2R AHIGERQ JEeR 26T || 12, 24, 36, ...

A@-64Re Q°Eyl / 2R A°¢lYl QILIQ ARIIAS! 8 \I@° 15 AR-6¢117Q A°Hyl:
deQa-641a Al | QAQUYR 6QXR 1 Q.d1.g. =1
(6Q9%e 9.Ql.g. 1)

9.Ql.q. AQ0IQ Q¢ QG QILl QLG @Al 12 9Q° 16 @ 61.41.9. = 4
(00F ARG QI'0Iq S A°SIQ A°qY
QIRNAR ) QUER FRTC K6Q |

421 (GCD) ¢l gRIAN |

@.Q1.9. QAQ0IQ 6816 A°EYI Qg 6 Q" 8 Q M.Al.g.= 24
(REY ARSI QEIo)| @9l 0I'0IQ AR A°HY
@ ARSI Qg

Qoal : Y 9996 & @ dQ | 96Q 97 999590 QQQ 068 76 6nd |
A. RIYIR JAEIER
1. 12 99° 16 Q Q8 QQIee
2. 6499° 8 Q M.QLY. RS K| ARIQAE YEeR |

3. 90 Q 641PR QYIRS 2 X 3 X X

B. Q¢ 399 994 - OR @eQ 09aeQ |

1. 45Q° 75 Q 9.41.9. 6960 ? ( )
(@) 5 (b) 15 (3 (d) 75

2. QRG A2 6718 A°HYl p ¥8° q @ R.QI.g.: ( )
@p+q b)pxq (c) 9.41.9 (d) 2064l

meaose ot owodw



DAY-12 12. CONNECTING THE DOTS _

® Key Terms : Statistics, Data, Arithmetic Mean (Average), Median, Range
® Concept Explanation-Understand the Terminology
Instructions: Introduce each term using definitions and examples.
Connect each concept to a real-life example to build readiness.

Term Definition & Example

Data A collection of numbers or facts gathered for
study. Example: Marks geored by students in

Statistics

ge score summative
is a statistical task.

Arithmetic Mean (Average) + Number of values. It

and lows. Example: Mean
+3=15+3=5

Median i alue of sorted data. If two middle
ist, take their average. Example: Sorted
5,7,9, 12 > Median = 7

Range Difference between the maximum and minimum
value in the data. Example: Prices 25, 30, 59 —
Range = 59 - 25 = 34

Instructions: Read the key terms carefully. Then attempt all questions
on your own.

A. Fill in the blanks.
1. The meanof4, 8, 6,2 =

2. The median of 3, 7, 1, 9, 5 (sorted: ) =
B. Multiple Choice Questions - Choose the correct answer.
1. Which is a statistical question? ( )

(a) How many legs does a dog have?

(b) Average height of the students in your class?
(c) What is 5 x 67

(d) Is water wet?

e e



12. 99908 asae sae G

@ ¢S dQIQMT: QIR e, AFFIGeR AIK(LAILIA), A, IT(FQI9/98AR)
® QA QI — ARG EQ :
qoQl JRRITI 8 QVILAE IALIQ @} YERIR JQ@Q IR @I | gg@ SI0R QIR g6eue
UGG IR QIR F1RFEQ QAQITAS G A°6LIG !Q |

aQ JQRUIVI(QA°]I) B AAULQE

@aly 2RIGE QIR AYRE A @ 624Q 9@ AL | AL 1@ AIVI6R AQIEIeR
gig @@l QIQ: 45, 60, 72, 38, 55

AQAQA° IR QY A°GR, VAR, IEFIE!, QUIHYI QS AR FRIALR |

QAQIZAS: IR 6541Q A°YLIIR JNIFE HI(AIR) Qe KGR IR
AR QY

ALIA A JRIQ 6LIFTR + FJRIQE | QA6QIF I9° R FRY ISR
A2RE AR @6 | Q<Ql: 3, 5 Q @ =(83+7+5 +3=15+38=5

el QAP FUIQ AURIGIE AR | QPG RIS MY &N, 636R 64YERQ
ALIA 72 | AILE: QaN: 2, 5,7, 9, 12 — QA = 7

g Q24Q 6P Yg° Q0 JIEQ 8ISl AIERY |

QYI9= 59 - 25 = 34

QoRl : Y JQLPIIREAR I | I6Q 7Y JIJLRA VA T6F T6x M |
A, NGIR JEIa |

1. 4, 8, 6, 2 Q AALQ =
2. 3,7, 1,9, 5 Q el (QIQAEQ : ) =

B. Q% 929 g9 - OR 209 2949« |

1. Q¢ 6890 daQ°IRa 99 94 26 ? ( )
() 9@ QLR 6R6RIT 691G &I ?
(b) @671 6881169 2RI VAT AL AFC! 69667
(c) Dx 6 6x60 ?
(d) Qiéi 6l 266 @ ?
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DAY-13 13. CONSTRUCTION AND TILING _

" )
M w"")" Teacher Corner \§ 7

&bl

® Key Terms : Line Segment,Bisection, Perpendicular, Perpendicular
Bisector, Midpoint, Angle, Angle Bisector, Congruent Triangles, Regular
Polygon, Tiling (Tessellation)

® Concept Explanation-Understand the Terminology

Instructions: Introduce each term using definitions and examples.

Connect each concept to a real-life example to build readiness.

Term Definition xample

Line Segment A part of a line two definite endpoints.

Example: The s

Bisection nt or angle into two exactly

Perpendicular at meet at exactly 90° (a right angle)
d perpendicular. Example: The corner

of a square shows two perpendicular lines.

Perpendicular Bisect A line that is perpendicular to a given segment
and passes through its midpoint. Example: Any
point on the perpendicular bisector of XY is
equidistant from X and Y.

Midpoint The point that divides a line segment into two
equal halves. Example: If XY = 8 cm, the
midpoint M lies 4 cm from both X and Y.

Angle The figure formed by two rays sharing a common
endpoint called the vertex. Example: ZAOB is
the angle at vertex O betweenrays OA and OB.
Angle Bisector A ray that divides an angle into two equal parts.
Example: If OC bisects ZAOB, then ZAOC =
ZBOC.
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0 MY ALIYMT: 6QYIEE, AAFHEAR, R, M AAYHLR, AUFG, 614, 6R14 AAFSAR,
QA3QAC YR, A7 92QE1, dIane (Tessellation)

® QA QI — ARG FQ :

Joal JRRISI 8 QVILAE IAYIQ @} YERIR JQ@Q IR @I | gg@ JI0R QIR geeue

UGG IR QIR FINREQ ALAE ATE A°6LIF R |

aQ AQARV(Q°RI) G RRALQE]

SRSl QR 6Q9IQ 2°6 QIR QR Qg 2Nl AQLAE: @ X 9Q°
Y Q 6919291 6QHIHE XY j Aag e |

ANLHER Q@ 6Q9ISIE @R IR 6QM61 @RT MR QUTIER FAR K6 | AFILAE!:
9@ O, XY Q Fuf%y, 60 Q XY @ A9Q9€e @6al

At 9RG 6Q4 AUO0R 90° (ATERIE) 6Q 687 F93, PRI
QR QUK Qdl: IR R0 RIS QAT AR 6% Q4N |

QA AALHSR | 912l 9% 269 604I9E9a AR 621 6I'A IR QR AN |

§: XY Q @2 AAQ6ae QU6Q QI 696@l6Id Qg X Ne° Y Q

NSRRI

RISY 69&@ Qp Q121 9P 6QHISIEY QRG ATIR AGNER QP FEQ | RFILAS!:
Qe XY = 8 697, 6062 A:eg M, X ¥&° Y Qua0Iq 4 69
QQ0I6Q Q6L |

3=l Q0% QA IR ARIAS 688Rg (AILQ d1Fag gRIaN) Q 00
969 6914 QRIAN | QRILAd: OA ¥9° OBQF QIal S183g O
016 910% 62321 69181 ZLAOB |

6@l AAQHAR @ QF D12l 4R 6Q169 R ATIR VTR YR K6 1AVILAE!:
9% OC, ZAOB q 995940 @69, 6868 LAOC = /BOC
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Term Definition & Example

Congruent Triangles Triangles that have exactly the same shape and
size (all sides and angles equal). Example: If
AABC = AXYZ by SSS, then all matching sides
and angles are equal.

Regular Polygon A polygon with all sides equal and all angles
equal. Example: Equilateral triangle (3 sides,
60° each angle), Square (4 sides, 90° each angle).
Tiling (Tessellation) Covering a flat surface using shapes that fit
together with no gaps, and no overlaps.
Example: Bathroom flodr tiles of squares form
a tiling of the plane.

Instructions: Read the key te g Then attempt all questions

on your own.

A. Fill in the blanks.

1. The perpendicular bisecCtor gf XY passes through the of XY.
2. An angle bisec ivides an angle into equal parts.
3. An equilatera gle has all angles equal to

B. Multiple Ch uc®tions - Choose the correct answer.

1. To construdf the perpendicular bisector of XY, arcs are drawn from

X and Y with® ( )
(a) Different radii (b) Equal radii (c) Any radii (d) No radii

2. The angle between two lines that are perpendicular is: ( )
(a) 45° (b) 60° (c) 90° (d) 180°

C. Match the Following.

Column A Column B

1. 90° angle at a point on a line ( ) A) tiling

2. 45° angle ( ) B) bisect a 90° angle

3. Covering a floor with tiles ( ) C) perpendicular

4. 60° angle ( ) D) equilateral triangle
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aQ JRUFI(Q°]RI) B RULQE

A3 GYR 699 6RFYEPR 2IE I IR AgY AR (ATY | 9L° 6R16)
AAR) | QAILAE: 9@ SSS A g AABC = AXYZ 9V,
606Q QNG AQQYT QP IS° 6QI6 AR |

QA QEYS1 @ Q2Qe QI2IQ A9g QI NS° AAg 6@l ATIR | RSS!
ANRIZ Y% (3G Qlg, 6L 6218 60°),

Q06RQ(4% QIP, T6BUR 6918 90°)|

Slamer 66T AAGR JEg IAA G QA 6AIGIRARI YILI FIER 6916
(Tessellation) SR QIR Q6L AT Ie° 6Ll QIR RS Q62 QT | YIRS
9018 @ YUIRIA TIANGER ANER 9 @ FIARE 08 QA2 |

AaEE 996 - 907 G YV

QoQl : Y 99geq VIR e | 96 FAMEIIERA A F6 T6x 6T |
A. IR 9 |

1. XY Q @7 999699 6Q4 XY R ACREQ |
2. 69N 69181 ANFHER 6l 6 G A9 QUG K6Q |
3. @ A7QIQ TYEQ ANYERIE QAL AR 26T |
B. Q€929 99 - @ Q eAeQ |
1. XY Q A9 99990 66 Je9 @aQidle, X ¥e° Y Q A& 01d Y9a 6291 Qs
(a) @@ @2 @ 3 (b) QAL YA I ( )
(c) 6969163 QIS T8 (d) QIS QeI
2. JOQQ 96 MR 69IR8Q! Q@G 6QE FIUIY 6RI8l 6R66? ( )
(a) 45° (b) 60° (c) 90° (d) 180°
c. @ |
Column A Column B
1. 6Q9IQ 9@ @Q QU6Q 90° 6l ( ) A CIafer
2. 45°6qldl ( ) B) 90° @ ATRHAR QAR
3. 90l8g QUIRIQ FIANER 6AIRIAR]!  ( ) O @
4. 60° 68 ( ) D) QaQIg 9@
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DAY-14 14. FINDING THE UNKNOWN _

® Key Terms: Varlable Equation, LHS/RHS, Solution, Inverse Operations,
Trial & Error Method, Expression

® Concept Explanation-Understand the Terminology
Instructions: Introduce each term using definitions and examples.
Connect each concept to a real-life example to build readiness.

Term Definition & Example
Variable A letter (like x, y; n) used to represent an unknown
number. Ex: In2n + 1 =99, etter n is the variable.

Equation A mathematical statement sh 0 expressions are
equal using '='". Symbol + 4 37 is an equation.

LHS / RHS LHS = Left Hand Side; ight Hand Side of an
equation. Ex: In 2n @HSis 2n + 1 and RHS is 99.

Solution The value of the legthat makes LHS = RHS.
Ex: x=3is x+4="7.

Inverse Operations Operatlons hat @indo each other: addition &
iplfication & division. Ex: To undo +5,

Trial & Error Method| Guessing di nt values for the variable and checking
1Ch one satisfies the equation.

Expression bination of numbers and variables without
'sign. Ex: 2n + 1 is an algebraic expression.

Instructions: Read the key terms carefully. Then attempt all questions
on your own.

A. Fill in the blanks.

1. In the equation 5x - 4 = 7, the LHS is and RHS is

2. A is the value of the variable that makes the equation true.

3. To solve 2n = 10, we divide both sides by . Son=

B. Multiple Choice Questions - Choose the correct answer.

1. Which is an equation? ( )
(@ 3x+2 b)x-5=7 (c) 4y d2+3

2. If 3x = 15, what is the value of x?: ( )
(@3 (b) 5 (c) 12 (d) 45
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— a. o0 om0 oo i
D - 9@ @IdIeRIO

® Y AQAIM: @m@,qm@aa, LHS/RHS, QalI?, Y6RIC @i, Q@461 8 g8 g&lInT,
AQgRIE |

o QA QI — ARG RTQ :
JoRL: IS 8 ARIFRE IR KR Y6RIR IR IR0 Kl | 990 G0 QIR YRR
ARG YR QPGS FIREQ AFIAQE ATG A°6KIG @A | )

aAQ AUV (Q°RI) B AFULQE

SRS ARG QUFQ LIRS A (X, ¥, N QBHIGY.
QQIEQS: 2n + 1 = 99 6Q, YA ‘v’ ¢ &

ARSI ‘2 0F RLIA A} YT AAIRIE AC!GEIM QI 4@ QISIoR Q@ |
QARIZAS: 3X + 4 = 7 4@ AR

LHS/RHS LHS = Qi¢1 9i§; RHS = ¢844
QRALAL: 2n + 1 = 996Q,
LHS = 2n + 1 949° RHS

AqIQ ORI 69 MY

QR Qe 69 9RaIq 199 A9 @QA@: 6KA@ 649 B 6T,

+5 2IRQQ 216 5 QEARQ |

QY B GF' g&IIRT

AQAYRIS = CR@RQ A°HYI 49° PRAUFQ IR AFILR | QLIEAS: 2N + 1 69Q8

QoQl : Y J9geQ JIREAR I | J6Q 7Y JIJLRA Q8Q 768 G6e Mt |
A, NGIR JEIa |

1. 5X - 4 = 7 AQ1RQ4§6Q, LHS 9° RHS :

2. ACIQOEQ A9 SQASI SRAUITQ GRIQ QAN |

3. 2n = 10 § AARIIR @RS QIR 26T ARG AIg QU AR,
60¢ n =

B. Q% 929 g9 - OR 289 249« |

1. GYYeR RIQ 6R9% IR ATRAS 26T ? ( )
(@) 3x + 2 b)x-5=7 (c) 4y d)2+3

2. 3% = 15 626@, X Q FJRY 6Q6Q ? ( )
(@3 (b) 5 (c) 12 (d) 45
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LARGE NUMBERS

AROUND US o

Learning outcomes:
Learners will be able to

¢ Read, write, and compare large numbers up to 10 crore.

¢ Understand and apply place value and number g§stems.

¢ Estimate and round off numbers appropriately for %gal-life use.

@

¢ Connect mathematical knowledge to détily lif@ situations involving

¢ Recognise and create patterns in numbe operations.

large numbers.

1.0 Introduction

The Government of And radesh has sponsored a great opportunity
for government scho dents who stood first in the Inspire Manak
competitions; they are le to visit the Science Museum in Delhi.

It was a brig sday morning, and Lakshmi was excited about her

trip to the Science M@iseum. As she entered, she saw a huge board that read:
"The distance from the Earth to the Sun is 149,600,000 kilometers'

Lakshmi's eyes are widened.

"Wow! That's such a big number! How do even scientists read
that?" she wondered. Moving ahead, she saw another display

about the population of India - 1,420,000,000 people!

"That's even bigger!" she said to her friend Arjun.
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AP @ <Pl

E

D7G5W3

S PRIPR :

ASENANESS IQ RQANEER:
% 10 6910 adie 98 AHIGR] IRUIRER, RTAIRER B @RFl FRAIRES |
o g AIQ QBAIRER IQ° AWyl QURYIER 6L Y6 FRAIA6R |
P ERQEE G1RRER ARRI AARI I° A°CHRIF AR FT6R |

o AHYIEFET IQ° 6L J@dl AL A°QRIYT s 2 Q° QPR AR GAIQ
RAAIQAEQ |
& Q@ QG 6541 AANTIY AR RIR LG

1.0 QUK

ARRIY FNIRA RRAINQ 19} JEEUGKI6R Y2 gIR AR ARSI AVAIRT AIFYETS
ARRIQ 9P 9% 6T 6Q Q716 GRIFE ARG AYRAT JRLIe KRRl AR Y6RISY

FAUARE |

RIFIQ &7 99 AFAUCER AY! (2 ARG AYFAF JRRHIR IR Y] ALLE AR 2R |
62 GO6Q Y699 909l T8 63166Q CANICARIAR! IR §] TP 6916 6QYAMI 6ANUCA 6Rl
621R2R Qa0 IR YRG! 149,600,000 @RISR |

Q'] 9YQLY SYIAG 6LIATMI |
“QI8] 92 © Y6E QY A°GHI! CIRID CIER F1¥ 1LIQ @A ALAIRER?

62 @40 6aml B 2199 SRR | A IR JIFEQ 6QYRI 64,
QAP PRA°GYI 1,420,000,000 !

92l 2198 98" | 6Q 6I'Q Alek AFRY FLR! |




Arjun laughed, "That's why we need to learn how to read
and write such large numbers. They're everywhere - in
science, geography, and even in sports!" Also my mother,
Durga said that the Ancient Indian Mathematician

Aaryabhatta used large numbers to calculate planetary
motion as 4,320,000 revolutions per 'Mahayuga'.
When they returned to school, their Maths teacher smiled and said,

"Children, you just explored what our next chapter is all about - Large Numbers
Around Us!"

1.1 A Lakh Varieties!

Ramayya is a farmer in
Vemavaram, a village in Andhra
Pradesh. He visits the market regularly
to buy seeds for his rice field. During
one such visit he overheard g
conversation between Siva a
Soujanya. Siva said, "Earlie
country had about a lakh vari
rice. Farmers used to preserve
grow rice. Now, we only handTul of varieties. Also, farmers have to come
to the market to buy s

Soujanya saigh, "Thége is a seed bank near my house. So far, they have
collected about a ndigenous varieties of rice seeds from different
places. You can also\buy seeds from there

You may have heard the word 'lakh' before. Do you know how big one
lakh is? Let us find out.

Ramayya shared this incident
with his daughter Ratnam and son
Surya. Surya was surprised to know
that there were about one lakh
varieties of rice in this country. He
wondered "One lakh! So far I have
only tasted 3 varieties. If we tried a
new variety each day, would we even
come close to tasting all the varieties
in a lifetime of 100 years?" What do you think? Guess.
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20 @AM B GLR, 604 69LAR 9T A°HIIYLR CAYS! 8 A AIFHR,
60629, 6AgLR AQ FIFIER Yl ARIR, YETlIR UGk MR F1& QI |
6929% 6411 711 90l F26M 64, JITIR AINGIA ISR AT 9F A°MIFER
NI FA FLAUCA 69 6T FARIYT 4,320,000 & g2 Qe 6Qlg
caIRalNg |

6ACER YNQ 6TARI U6Q Gl SEle J9@ 2d6en 8 QEER, ‘TRIAIER,
Q641 2R AQLR AUIAEQ ' -2 FIRAANEH QI G A°HII AAIER

292018 R 1

1.1 99 A8 g !

QUAIY 2IFl ARIQ AIFIFAL] FIF1Q 681 AT | 64 FIFQ FAUR i@ F27 A8 AR FAAE
QUER ARG LI2IG | IR 6 ARG IR
6Q6n 99 B 6dIeQYl IR YEQ AANEQ @l
622891 ga6n | JQ 9R6R, ‘Y FIREQ UIE)
6Q616Q JI2 4R AF @A JIR AR | FIVIAER
QR AANQ 20 ARG AYAIEM B GIR MY
AR UIF OIF AR | LXK 2161 AISER TGRS
6R6QIG @ANQ AUIQ LR 2T | G4, ol
ARIQQ 2Id 9ee KAl AGT la
6dlaay @eem, ‘IR «@ AS6Q IR Q28 YRS 2R | 9 IS 6296S TR FI9Q
JdIg R 9199 2 Y6WiLe 1 Q2R A°GL KNS | Q671 F13 6Q0IQ IR TR @EAIRS I
Q661 99Q ‘A4 AR | Q671 GIEIER, IR AR 6963 9% A°GMI ? SR 2I6A RISA! |
QAL 12 6919 S T2 Qg 8 g2l IAUIQ FGIAEA | AT 6966Q I I8 Y @A
AIQ 2SI 18 9l ISy 62RAR | 6 TG0
621Q G2RI, @ AW ! Ay ¢ AIg 3 9RIAQ
AIAQ FIF RISE | I YERUR @R 26 651G
2 IR AR VAR HIAGI, 636 100 IT6Q
R1QARR F1IEQ 26E AP IRIRQ FIARA FIET
SIEAIRR @ ? Q6 @8 QYR ? AQAR !Q |




But how much is one lakh? Observe the pattern and fill in the
boxes given below.

The largest 3-digit number is } 999
The smallest 4-digit number is }
The largest 4-digit number is }
The smallest 5-digit number is }
The largest 5-digit number is }

+1

+1

+]1

The smallest 6-digit number is } ,0

1,00,000 is read as “On

they ate one variety of rice a day, they

would come nowhere close to a lakh

L4, in alifetime! Ratnam suggests, "What

~ if we ate 2 varieties of rice every day? A

Would we then be able to eat 1 lakh (( /FNNE
varieties of rice in 100 years?" )

@ What if a person ate 3 varieties of rice every day? Will they be
able to taste all the lakh varieties in a 100 year lifetime? Find
out. Surya said, "We know that 365 days are there in a year. if
we ignore leap years. If we live for ‘y’ years, the number of
days in our lifetime will be 365 x y."

T



@3 Q@ AF 660 ? A°QAFRIQ NY AQ G6R GUILIRYSI 6RI0QFYLF YN |

3-U@ Q98¢ Qeas A°Hyl } 999
) +1
4-2% Q98 Yoo Q]°%1‘H}
4-2@ QFY Qe Q°%1li|}
+1
5-da Qg gaod <21°%1‘I+
5-2@ Qdg Qeer Q°%1lil}
6-d% Q9Y Yoo Q]°%1l{|}

1,00,000 Q 2I6¢ ‘Y@ al’ 63

il 219 *Q 6QYSM 69, AT 6AER
TR 661N g9 9IRe HITIR, 6669 100 986Q

)

98 AF gRI9 9Iee HIRAIRe Q@ | a9f 9gie

[~
{ Iz

6QRl, 9Q 167 ¥R QRYRIQ SRR HIRRI, 656

@6 100 F6Q IR AF gRIAQ IR AR ?
@ I P68 GAQ 0@ JRINQ QAR §IN, 6661 6 100 9F FIGR FIPER K AY JRIQQ
QAR HAVIER @7 2 B¢l AR | YAY LRI, “2UI6E R 6Q IR FTEQ 365 Q@
28 (2299 Q1@ 69]1) | 9@ I6F y 9F QBQl, IRARINQ 6716 @8 A°HYI 689
365 xy |
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@ Choose a number for y. How close to one lakh is the number of
days in y years, for the y of your choice?

Figure it Out - 1.1

1. According to the 2011 Census, the population of the town of
Chintamani was about 75,000. How much less than one lakh is
75,0007

2. The estimated population of Chintamani in the year 2024 is
1,06,000. How much more than one lakh is 1,06,000?

3. By how much did the population of Chintamani increase from
2011 to 20247

Getting a Feel of Large Numbers

You may have come across interesting facts lj

e The worlds tallest statue is the ‘Statue of
Sardar Vallabhbhai Patel. Its height i metres.

e Kunchikal waterfall in Karnatakayi id to drop from a

height of about 450 metres.

It is not always easy to get a séhse of how big these

measurements are. But, we g tter sense of their size
when we compare them wit ing familiar. Let us see an
example.

Look at the pict oh the right. Ramu is 1 metre tall. If each
floor is about four ti height, what is the approximate height
of the building?

(?) Whichis tal Statue of Unity ol
or this buildifig? How much taller?
m

400

We can see that the height of the

Statue of Unity is close to 4 times 3q |

the height of Ramu’s building.

How much taller is the Kunchikal 2%°

waterfall than Ramu's building?
m.

How many floors should Ramu’s ol
building have to be as high as the
waterfall?
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@ Q66 y IRl @ Q°FYI 32 | Q661 68R3Q! y IR, y 9U6Q 8]l @8 A°FYI R
YA 6R60 AR |

RS AP £ 1.1

1. 2011 @RAEIQI ALY, TRICE ALQQ FRA°HYI GILt 75,000 |
75,000 9@ RAQ 6R60 Q¢ ?

2. 2024 €1Q2I6Q FRUCIE ARAR QAR FRA°HYI 1,06,000 |
gl D RYQ 6R63 AR ?

3. 2011 Q 2024 9942 FIUNE ALAR FAA°HYI 6266 Q& £IMI?

QAN LR QR
Q6AeI68 1 adia Fe 38 6aIen Qal gdae,

* CUUOR YFAUTER ASYE AFIQ RPN 19y 2Icr
950" 6298 QaNQ A9 e, Uil 19980 FoQ |
e R4I0RQ GERIA FRYAIGER GIF, & QIS 9@elNg |

2 Q9 719969 996967 2AAIReR 93Ql des 96L | A8 @ AI1ageq 2N

JRTe 2Rl GFVQ IR GG GRS Q ANAIIEQ YRAIFR | SIR IR
R Q128 6Qal |
Q1218 Al Q2 | 0Qq 69 |
AYR el 1 J5Q | 9@ 101 gecya 500
2RI QY ARSI0IQ @62 6101

400
QTR QG| 6R6G ¢

(?) ‘RIS AT YT G AR IR @8l AR e 300 '
62101909 AT I LA ARSI AR ?
o 2ye?

211671 GRUIQQ 69, ‘YUY AT YoT QA QEGI, 100
692 Q99 QG AT 4 Q& | [

(?) 2EAR 9RYAIGR ARG QYR 6RI0IFAQ
QIGI0IQ 6R6G 2R ? a. |

(?) QI8 610N QLG 6R6S AN 626M G 1@ FRYAIGR ARG A2 AAIR
6897

200
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Is One Lakh a Very Large Number?

Ramayya asked Rakshitha and Surya, “Is a lakh
big or small?”
Rakshitha feels that 1 lakh is a large number:

e “We had one lakh varieties of rice — that is a
lot.”

e “Living 1 lakh days would mean living for 274
years — that is a really long time!”

e “If 1 lakh people stood shoulder to shoulder in a line they could stretch
as far as 38 kilometres.”

Surya, however, thinks it is not that big:

e “Do you know that the cricket stadium in
Ahmedabad has a seating capacity of more
than 1 lakh? One lakh people in such a s
area!”

e “Most humans have 80,000 to 1,20,000 hai
on their heads. Imagine, 1 lakh hairs fit i C
a tiny space!”

e “I heard that there are some $peciesgolf*ish
where a female fish can la st ofle lakh
eggs at once very comfo 1 even lay tens of lakhs of eggs at
a time.”

@ How do you view —

akh big or small?

Reading and Wr Numbers

We have n using commas for 5-digit numbers like 45,830
in the Indian placgValue system. As numbers grow bigger, using commas
helps in reading numbers easily. We use a comma in between the

digits representing the “ten thousands” place and the “one lakh” place
as you have seen just before (1,00,000).

The number name of 12,78,830 is twelve lakh seventy eight
thousand eight hundred thirty.

Similarly, the number 15,75,000 in words is fifteen lakh seventy
five thousand.
Write each of the numbers given below in words:
(a) 3,00,600
(b) 5,04,085
(c) 27,30,000
(d) 70,53,138
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IPNS 661N AT QS @?

QUeIYl, Q6! 8 gQlig AIR6R, IR AY I A Al 681

QoY 97

QG IR AV 9 A°HYI 6N UGV F6Q:

* “YIF 6QF16Q YR AY @A JIQ SIF 6aRANI, AR Y
2@ I

e Y@ AY QF 98QI 2d gIB 274 Q¥ QBGI | QIL@ QO
ge el aag I

e ‘U0 IR AQ IR FER ACQ F64 T 9@ dUIgeq Ol
6269, 606Q 692 JIFQ 6Gal gie 38 @.81. 689 I”
QI ¥2IQ YS 9 A 63IR QIS FlE |

* “Q60 RIEE @ URFQIRIA IR FERT YILAEQ U4

ZRIA 6NN RTUIRT | 9@ AY 6RIP IR 6819

“URIE TGV AR 80,000 Q 1,20,00

QA 6QY 6AUQ IR 681G FIFEQ IR

“o] 48R 69 38 geIeQ qIg 213

Q6D 94 RAQ A AR 2 =) i

(@) 98 A8 T 9@ @ oal

QA°HYI AL 9Q° RG]

2leel Al 2 Qell 45,830 @ QUAGIA GIFIAIR A°HYI RS JSIR1ER
Q7 RRIQ AQ | AHIQG 626M Q7 QLIQ AR LI IRUIEQ VLY | 2I6F ‘QILRIQ
QIR A6Q Q@ @911 ¥9° U0 AF FI9g IOIRAR! 2w F1I6Q IR @l QLR @Q 69IQ Q671
Q9Q NLLIQ @A (1,00,000) |

12,78,830 Q Q171 62Q8 QIQ AF A0YA 2RIQ 0L A4 |

692UQ 15,75,000 A°HIG LA R UEGA! 2RIQ 26T |
FC6Q QAULIRIY Y6RUR A°HYIQ VAR RS |
(a) 3,00,600
(b) 5,04,085
(c) 27,30,000
(d) 70,53,138
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Write the corresponding number in the Indian place value system
for each of the following:
(@) One lakh twenty three thousand four hundred and fifty six
(b) Four lakh seven thousand seven hundred and four
(c) Fifty lakhs five thousand and fifty
(d) Ten lakhs two hundred and thirty five

Teacher’s Note : Encourage students to make connections between
these facts. For example, can the whole population of Amalapuram
fit in the stadium? How can we imagine the line of 38 km, having a
lakh people, sitting next to each other in the st m? Add some
more connections accordingly.

1.2 Land of Tens

In the Land of Tens, there are special e@lcud@torSiwith special buttons.

1. The Tedious Tens only has a +1 t
many times should it be pressed to sh@w:
(a) Five hundred?

(b) 7807
() 1000?
(d) 3700?
(e) 10,000?
(f) One lakh?
(g) ? 435 times

2. The Handy Hundreds only has a +100 button.

How many times should

(a) Four hundred? times
(b) 3,700?
(c) 10,000?
(d) Fifty three thousand?
(e) 90,000?
(f) 97,6007?
(g) 1,00,000?

T




QI6Q 6R60R A°GIQ VAR EAFILIRG | J6SINg QAUAGTIA JIFAAIS AR JSIR1EQ
AeQ emdl |

(a) 9@ Y 60RF 2RIQ FIATL 2AQ
(b) 1A RY AP 2RIQA AIGIL IR
(c) 9918 AY Al 2RIQ AL

(d) Q4 AR QLI AECAS

JART AIQ ORI VIR 1T CaIgee RIEA 6T QIO KaQIg QARG
@92 | AQI2A¢ 999, ATRAIYAF A20Q AYEAR WA A IR YIS AIRES @ ?

QPN 6Q AIHIAIT QDRI IR AF CRINF 60R 38 FERTTA RRI ARRY U671 @AQ
Qgel AR ? YLUQ 2IQ 6R6QIT ARYES A6 29 |

1.2 QILQ QUM
QIR QURYER YoT FINGENCACNR QL |
Q“ P

1. ‘QIRNA QIR FNQPENTAER 6QXR +10 @ 21Q 6R622Q QRN FI6R

2IIRYS LY RS |
(a) QI8 §e?

(b) 7807
() 10007?
(d) 37007
(e) 10,0007

0 9@ «Q?

() ? 435 2Q

2. RACAIF FIOR FNQPENTAER 6QYR +100 GG 28 |

2IQ 6R602Q @AIAEA QYR QNIRRT A QAR ?
(a) 91 €12? 2

(b) 3,700?
() 10,0007
(d) 6907 aRIQ?
(e) 90,0007
(H 97.6007?
(g 1,00,000?




(h) ? 582 times
(i) How many hundreds are required to make ten
thousand?
(). How many hundreds are required to make one lakh?
(k) Handy Hundreds says, "There are some numbers
which Tedious Tens and Thoughtful Thousands can't show
butl can Is this statement true? Think and explore.

3. The Thoughtful Thousands only has a +1000 button.
How many times should it be pressed to show :
(a) Three thousand? 3 times
(b) 10,000?
(c) Fifty three thousand?
(d) 90,0007?
(e) One Lakh?

® ? 153 times .
(g9 How many thousands are required to
lakh? J, \
4. Creative Chitti is a different kind of e
@

atgr It (GEO@EEDEE)
has the following buttons:+1, +1 0 00, o
ow

+10000, +100000 and+1000000. It P =
always has multiple ways of doj

so?", you might ask. To get th 321, it
presses +10 thirty two times and +1 @nce. Will it Buttons 5072
get 3217 Alternatively;, i press +100 two
times and +10 twelve d +1 once +10,00,000
5. Two of the many,differént ways to get 5072
are shown below: +1,00,000
These two ways cafi be expressed as:
(@) (B0 x 100) + (A% 10) + (2 x 1) = 5072 +10,000
(b) (3x1000) + (20x100) + (72 x1) = 5072
(®) Find a different way to get 5072 and write an +1,000 3
expression for the same
+100 50 20
Figure it Out - 1.2
+10 7
For each number given below, write expressions +1 b 77
for at least two different ways to obtain the

number through button clicks. Think like Chitti
and be creative.
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(h) ? 582 2

() @8 2RQ 6221Q 6R6C I2 FARIR ?

() 99 AQ 62919 6R60 I2 FARIQ ?

(k) "QU6QIG F9Q" AINQPERTA FER, "M0IEQ @ A°¢yl AT LI
‘YBRIAN 299”6 TSR 2GR 62HIRAAER AT, @G AT 1@ G4
Q@ dGY @7 9BRQ I UQARIA @ |

3. PSR LRIQ ANPENTAEQ 6XAR +1000 FRG QAL | ILIR
ERERYUQ FRANEM FYEQ QIR LG4 6QFIRAR?
(@) 6@ @2l ? 3 A
(b) 10,0007
() 6999 aRIQ?
(d) 90,0007
(e) 9@ QY ?
(1) ? 153 2@
(9) Y@ AY 62T 6R6S 2RIQ AIFEUR 2,

4. ‘R695Q 08 Y@ O JRI0Q FNQEHTR | Q@S
NGe QEQYER &R : +1, +10, +100, +10008+100004+100000

4@ +1000000 | 99l AQERER U6 | @QeINg |

Q691 AFIRAIQ, ‘CRFG?” A°FYI 321 Em, N2l +10 Q 32 &Q IQ°

+1 @ 26Q QRN 1 92l 321 YRR *Ruffg QIR6Q 92l +100 @ QAR

Q° +10 § QIR A} IR @ 6Q @31 QS | QTR 5072

5. 5072 QAIRAIRN
QARG |

QJIROIQ 90T AT BY6R +10,00,000

2 QR0 @dIag LAY @A +1,00,000
(@ (BO0x100) +(7x10)+(2x 1)=5072
(@) 5072 AIRGIAIR 98 AR QY 6811 49° 2 AIN
AAYRNS 6RS | +1,000 3

§ Bausn qoRID A9 - 1.2 +100 50 | 20

069 QRIYIRAS! YRR A°HYI AR, YT} ARG ARIFER +10 7
QY AR FARIAIN 2T A 06 AR 8R QAL
6RS | ‘@EATR 96" IR FBIRA IL° ARRHIR g2 |

B e ——
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(@) 8300
(b) 40629
(c) 56354
(d) 66666

(e) 367813

Creative Chitti has some questions for you —

(@) You have to make exactly 30 button presses. What is the largest
3-digit number you can make? What is the smallest 3-digit
number you can make?

(b) 997 can be made using 25 clicks. Can
you make 997 with a different number
of clicks?

Create questions like these and challenge
your classmates.

Systematic Sippy is a different kind g
calculator. It has the following buttons: +1,
+100, +1000, +10000, +100000. It wants to bé¢
as minimally as possible.

How can we get the numbers
button clicks as possible?

p) 8300 using as few

Find out which buttons sh®uld be Buttons 5072
clicked and how many times togget t
desired numbers given in the +10,00,000
is to click as few buttons a .
Here is one way to get the mumber 5072. +1.00.000
This method uses 2 -
licks in total.
clicks in tota £10,000
+1,000 5
+100 0
: , +10 6
1. For the numbers in the previous
exercise, find out how to get each = 12
number by making the smallest number

of button clicks and write the
expression.

2. Do you see any connection between
each number and the corresponding
smallest number of button clicks?

3. If you notice, the expressions for the
least button clicks also give the Indian
place value notation of the numbers.
Think about why this is so.
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(@) 8300
(b) 40629
(c) 56354
(d) 66666
(e) 367813
QAR ‘FEATH, T FNQERTAER @8 I§---
(a) @A1g O 30 2Q QTR GRIRAQIQ UPS | G691 609 FRUF FTY QLA AW AR
KA ? Q671 699 CRAT FIY YOO AT GG KRR ?
(b) 25 2Q QER Q@RIR 997 AT AIRAIQAR! | Q671 @ @GR AQ TR AR
AIJIFIER 997 A°FIT QAR QAR @ ?
2R 2IQ @8 94 PIQ 9Q Qf A0ty
QlEnNS @9 |
JEATR AF 99 02 YRINQ MINGENTR | 926Q FIRGIE
QCRIER G : +1, +10, +100, +1000, +10000, +1000€ '
2IQ Q7Y LaIAAR 7] 2R GRIR AER ANl FORER |
@ 2I6T YUIQ L2IAAR K91 2Q PR QAR A°

AR ? Buttons 5072
wa) ?072’ Eb) 8300 AVIC AIWIYee Al < | +10,00,000
dIR 699 FCAYLR 62662 ARG 19T @I,
@A 1 2N AYY 62T UIARR K¢ 2Q QEPLUAR! | +1,00,000
qOI6Q 5072 A°HYI QIR 1IN Qg 28 | 9@ 10,000
— —~ —~ + b
JARGEQ 6711 23 2Q TR QA QUL QARG |
232Q 0IQ @71 2] Q 2 AIRQQ AR 68T +1,000 5
QI 28 @ ? QYA VYRS RS |
+100 0
l r o
PRRY AP &Y - 1.3 +10 6

1. 99 JIAEQ 29l HIGER IR ATRE AL +1 12
QOR QRN FAQA YERUR A°GYl AIRR, QL 6
Q° 699G YRS eS| I

2. J6RNR A°HYI 9G° QT ARRE AR TR QIS
ARIEQR 6Q19T AP 2SR Q6T CRTUIQE @ ?

3. Q66 AYY KR 64, AGRY FER GRS JAYRITYER,
AHIPERRA QRIS FIRIG AR AR JSIRT A
6QR2N | N2IQ QA8 FTLEQ Q671 IR | |
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What if we press the +10,00,000 button ten times? What number
will come up? How many zeroes will it have? What should we call it?
The number will be 100 lakhs, which is also called a crore. 1 crore is
written as 1,00,00,000 - it is 1 followed by seven zeroes.

1.3 Of Crores and Crores!

The table below shows some numbers according to both the Indian
system and the American system (also called the International system)
of naming numerals and placing commas. Observe the placement of
commas in both systems.

Indian System American System
1,000 One thousand 1,000 ne thousand
10,000 Ten thousand 10,000 thousand
1,00,000 One lakh Hundred
thousand
10,00,000 Ten lakhs One million

1,00,00,000 One crore Ten million
10,00,00,000 Ten cro Hundred
million
1,00,00,00,000 | One arab or One ' 1 000,000,000 One
dred cror billion

The Indian systém
Nepal, Sri Lanka, PaKistan, Bangladesh, Maldives, Afghanistan, and
Myanmar. The \g& Kh and crore originate from the Sanskrit words
laksha and koti. e American system is also used in many countries.

Observe the number of zeroes in 1 lakh and 1 crore.

1 lakh, written in numbers would be 1 followed by 5 zeroes. 1 crore,
written in numbers would be 1 followed by 7 zeroes.

A lakh is a hundred times a thousand, a crore is a hundred times a lakh
and an arab is a hundred times a crore (i.e., a hundred thousand is
1 lakh, 100 lakhs is 1 crore, and 100 crores is 1 arab).

@ How many zeros does a thousand lakh have?
The number 9876501234 can be easily read by placing commas first:
(@)9,87,65,01,234 — 9 arab 87 crore 65 lakhs 1 thousand and 234
or 987 crore 65 lakh 1 thousand 234 (in the Indian system).
(b)9,876,501,234 — 9 billion 876 million 501 thousand 234 (in the
American system).
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Q@ 2I6€1 +10,00,000 RFRG @412Q @IS, 696Q 69Q A°HI AIQQ ? I2Y6R 6R6AIT 7
QLR ? 2 AGYIQ 26T @' QLR ? 69T A°HMIT 100 D 629, YIFIG IR 6QIT 1 @RIAN | 1
6915Q 1,00,00,000 QUER 6RGIKN, DILQA 1 V6Q AICSIT o RN

1.4 6RIG QI 6RITQ AR !

QU6Q QUIYRAK[! AIQETT QBTG ANl QIR SR B 2IEAARTY A°FHYI QSR JSIRT
(2ISRIG12 9EIRT) UGN B8 A @618, 6J92EQ A°HIGFRA T 6 el RFIUQ AR
QA9 GUIKIRE | 202 JIIR16Q 29l RFIANIQ ARG AJY @A |

QUG A AR QR ZICAQAR1IQ A4 RS SR
1,000 9% 291 1,000 9% 291
10,000 Q4 2RI 10,000 Q4 2RI

1,00,000 9@ AR 100,0 92 2RI

10,00,000 Q4 A @ AmeR

1,00,00,000 @ 6918 Qg ARAR

10,00,00,000 Q9 6213 0,000 @ 92 A2

1,00,00,00,000 @ 2 ;000,000,000 | 9@ IRIUR

@ 4l
QAUAGIY A°HYI IR QOIR, e, 609IR, APGIR, ACRERE, AR, AITARYIQ

8 GRAIREQ A QIQE N | Q8 6 611 99 A°Ye 98 AY (AF) G 6aIG (6@15) @
2Idg | 2leaaRe CNIERD 6QE6Q IFLIQ KUK |

129 8 16RI0886a60I0 g7 88 Q12 A’Y @ |

1 A9Q A°HIIEQ SRGeR 1 Q LIRIGIUES 5 T g2 RSN | 1 615Q A°¢YI6R nTiem
1 Q QIREAES 7 G g2 6NN |
Q@ AF 62Q8 IR 2RI9Q 462 g4, I 6210 62Q8 Y@ AYQ 162 &l Ne° I
209 6208 1 6RI0Q 562 g4l (2dIe IR §2 2RI 6298 1 A, 100 AW 6298 ¢ 6T
@° 100 691G 6298 1 2QQ) |

(@) 99 2WARIEA 6QCEIT g8 2T ?
9876501234 A°HMITY JA6S QFll @R ALREQ VL6 |
(a) 9,87,65,01,234 — 9 2QQ 87 611G 65 AQ 1 2RIQ 234 @A
987 621G 65 R 1 2RIQ 234 (VALY JIR1ER)
(b) 9,876,501,234 — 9 SRR 876 ARAR 501 BRIQ 234 (6ARI YSIRIEQ)
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Figure it Out - 1.4

1. Read the following numbers in Indian place value notation and write their
number names in both the Indian and American systems:

(@) 4050678 (b) 48121620
(c) 20022002 (d) 246813579
(e) 345000543 (f) 1020304050

2. Write the following numbers in Indian place value notation:

(a) One crore one lakh one thousand ten

(b) One billion one million one thousand one

(c) Ten crore twenty lakh thirty thousand forty

(d) Nine billion eighty million seven hundred thousamd six hundred
3. Compare and write ‘<’, >’ or ‘=":

(@) 30 thousand ____ 3 lakhs

(b) 500 lakhs 5 million
(c) 800 thousand 8 million
(d) 640 crore 60 billion

We shall come across even bigges bers in later grades.

1.4 Exact and Approxima

akipeople visited
the bogk fair.

| !

If I had not gone, they
would have written
“99,999 people visited
the book fair last week”

Ohh, so many
people!

What do you think of this conversation? Have you read or heard such
headlines or statements?

Very often, exact numbers are not required and just an approximation is
sufficient. For example, according to the 2011 census, the population of
Amalapuram town is 76,068. Instead, saying that the population is about 75,000
is enough to give an idea of how big the quantity is.
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¢ R dIUP BY -1.4

1. 996Q QUIYIRIRN A°HYIFERF QALY FIR1L IR AQAIER UL S° 62922 A°HYI QIF QA
QUASTA @ AICAAR1L YSIR16Q 6

(a) 4050678 (b) 48121620
(c) 20022002 (d) 246813579
(e) 345000543 () 1020304050

2. QC6Q QYUILIRAQ! A°HIYEY QALY FIR1L e ARG 2AQAICR MG |
(a) 9@ 62T Y@ A% Y@ 2FIQ Q4

(b) ¥R YRAR 9@ ARG Y@ 2RIQ IR
(c) @8l 6QIG 621G A GAF 2FIA IR
(d) @2 SRAR A1 FRAR AIG 92 FIQ 82 9K

3. ‘<, ST @R = 6ad B9 AL IR /9 |

(30999 3a8 @2

(b) 500 3 5 dxae
(c) 800 axIQ 8 dxeR
(d) 640 6215 60 AR

QT 656116Q 26T 2IRQA @@ QARG |

C.)
a

1.4 0% 9Q° 2IgAIGe ﬂl

v
G 6ARI1g 1 Y 6RIR
WS1Q AIReIER
- - ‘
%

L : A
A% q QIQ QaI3, 6069
6971168 6RY2ICS ‘YT AYI6R
99,999 6RIQ YIS 6ARIQ
QIR I

@ QIRIRIT QUAEA Q6Fl @4l KIYR ? G6E1 U@ F6AURIAN P AG AL @ ?

2160@ AFNEQ, 0F A°HY IR 29 Q2 Y9° 6897 YR IQAIRR AIe J6Y 62AR2IN |

QAILRE AQY, 2011 FFFEIR AQAIL, AANIAL| ALAR FRL°HYI 76,068,263 | 42l QORER
FAA°HYI 1L 75,000 6QIR K2R U6AY, VILIQIA AQCS 6Q68 92 PR IR Q8! TR |
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POLICE 100 or 112
FIRE 101
AMBULANCE 102
DISASTER MANAGEMENT SERVICES 108 |
NATIONAL EMERGENCY NUMBER 112
RAILWAY ENQUIRY 139

> “Raju, call and check if
9 Amaravathi Express
y . is on time.”
N
LA .
el

“What number
did you call?”

7
i

up a number (rounding up is when the a i } number is more than the
people including students,
sweets instead of 700 sweets.

actual number). For example, if a sc
teachers and staff: the principal mig
There are situations wherggituis

orden7
t

o round down (rounding down is

when the approximated numbeg i than the actual number). For example,
if the cost of an item is Y470, the eeper may say that the cost is around
450 instead of sayin ound I500.

@ Think and share sit@ations where it is appropriate to (a) round up,
(b) round do
(d) when exact

Nearest Neighboufs

er rounding up or rounding down is okay and
mbers are needed.

With large numbers it is useful to know the nearest thousand, lakh or
crore. For example, the nearest neighbours of the number 6,72,85,183 are shown

in the table below.

Nearest thousand 6,72,85,000
Nearest ten thousand 6,72,90,000
Nearest lakh 6,73,00,000
Nearest ten lakh 6,70,00,000
Nearest crore 7,00,00,000
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2agas 101
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19T A6AIG 732 R4 ART, 666 IR IR

(Q°HIQ 2IARAR QQAR| 6Q6R QAR 9o Q°cH
62IxelN) | (rounding up &2l rounding

QA1 AQY, 9@ IR INIRAEQ B1G, F¥R G @
700 G 0 QE@R6Q 750 G F0I @I 8, 98 69 TR MY 470 STl 666Q

6QIRIR1 500 O QAREQ YLIQ MY 450 SF|H @LUIQS |

(@) 692 0RGFEYRR TG
AIROIQ AS 629 (9
2R Gl Q¢ 62

IV AQ I9° 2IENIFR! KR 69ROIER (@) 2IARFFT RO
IICRAIRT gQe AIe0Ig /¢ 629 (9) IARANFT 996 AIR0Ig.
°gll 2IQdliR 629 |

RO AERUSN

Q@ A°HYIYLP LR YRS 2RIQ, AY @A 61T RIS} QACKIGT 26T | QRILAE AQQ, A°GHul
6,72,85,183Q @@0G¢ Q°¢lil (2IARAR) 6RHIKIRE |

FRTCC LRI 6,72,85,000
FRTRT Q¥ 2RI 6,72,90,000
PR AY 6,73,00,000
ARG Q8 A 6,70,00,000
FRCCT 6QIT 7,00,00,000
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@ Similarly, write the five nearest neighbours for these numbers:

@ I have a number for which all five nearest neighbours are

(a)
(b)

()

(d)

(a) 3,87,69,957
(b) 29,05,32,481

5,00,00,000. What could the number be? How many such
numbers are there?

Hasantika and Srestha are estimating the values of simple
expressions.

4,63,128 + 4,19,682,

Hasantika: “The sum is near 8,00,000 and is mogéthan 8,00,000.”
Srestha : “The sum is near 9,00,000 and is le &O0,000.”

Are these estimates correct? Whose estim. oser to the sum?

Will the sum be greater than 8,50,00900r lesSjghan 8,50,000? Why do you
think so?

Will the sum be greater than 8,83,128%r less than 8,83,128? Why do you
think so?

Exact value of 4,63,128 + 4,19,682 =

14,63,128 - 4,9

Hasantika: “The diffef€nce is near 10,00,000 and is less than 10,00,000.”
Srestha : “The is near 9,00,000 and is more than 9,00,000.”

(a) Are these estiimates correct? Whose estimate is closer to the difference?
(b) Will the difference be greater than 9,50,000 or less than

9,50,000? Why do you think so?

(c) Will the difference be greater than 9,63,128 or less than 9,63,128? Why

do you think so?
(d) Exact value of 14,63,128 - 4,90,020 =

Note to the Teacher: Ask students questions like — “what could the numbers

be if the sum had to be less than 8,50,000."
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Q661 ¥O@ QLR QR ?

(c) Q1Y 9,63,128 Q FUUR 621 @A 9,63,128 Q KF| 689 @ ?
Q691 499G IR @IFE ?

(d) 14,63,128 - 4,90,020 @ OR imy=

JRRT AR 9Ol VivIeg g4 TeIag 6998a - ‘9@ aad 8,50,000 @ K¢ 62IRAIS,
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Populations of Cities

Observe the populations of some Indian cities in the table below.

Rank City Population (2011) Population (2001)
1 Mumbai 1,24,42,373 1,19,78,450
2 New Delhi 1,10,07,835 98,79,172
3 Bengaluru 84,25,970 43,01,326
4 Hyderabad 68,09,970 36,37,483
5 Ahmedabad 55,70,585 35,20,085
6 Chennai 46,81,08 43,43,645
7 Kolkata 44,86867 45,72,876
8 Surat % 24,33,835
9 Vadodara 5,5253871 16,90,000
10 Pune 1,15,431 25,38,473
11 Jaipur 30,46,163 23,22,575
12 Luckno 28,15,601 21,85,927
13 27,67,031 25,561,337
14 Nagptir 24,05,665 20,52,066
15 Indore 19,60,631 14,74,968
16 Thane 18,18,872 12,62,551
17 Bhopal 17,98,218 14,37,354
18 Visakhapatnam 17,28,128 13,45,938
19 Pimpri-Chinchwad 17,27,692 10,12,472

20 Patna 16,84,222 13,66,444
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ALAYLAR QG|

¢ AIQE6Q @8 AAGIY AR FFA°HYI QARG | 62967 RAY /|

QI AL *eQ°siul (2011) @ sl (2001)
1 Al 1,24,42,373 1,19,78,450
2 QeI G 1,10,07,835 98,79,172
3 6QNQQ 84,25,970 43,01,326
4 QAR 68,09,970 36,37,483
5 2LAQIRQ 55,70,585 5,20,085
6 692N 46,81,087 645
7 6RINRG 44,86,679 ,72,876
8 q9Q 44,67,7 24,33,835
9 316QIQQl 35, 16,90,000
10 gee 1 25,38,473
11 FAYR ,163 23,22,575
12 megl 28,15,601 21,85,927
13 27,67,031 25,51,337
14 YR 24,05,665 20,52,066
15 QACRIY 19,60,631 14,74,968
16 eleR 18,18,872 12,62,551
17 QAN 17,98,218 14,37,354
18 QANFAISEI] 17,28,128 13,45,938
19 dg-o88Ie 17,27,692 10,12,472
20 QIR 16,84,222 13,66,444
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@ From the information given in the table, answer the following
questions by approximation:
1. Whatis your general observation about this data? Share it with the class.
2. How much is the population of Pune in 2011? Approximately, by how
much has it increased compared to 2001?
3. Which citys population increased the most between 2001 and 2011?
4. Are there cities whose population has almost doubled? Which are they?

5. By what number should we multiply Patna’s population to get a

number/population close to that of Mumbai?
Fascinating Facts about Large Numbers &

Some interesting facts about large num idden below. Calculate
the product or quotient to uncover the fagls. Ofige you find the product or
quotient, read the number in both Indian ercan naming systems. Share

your thoughts and questions about ghe fact Wi#h the class after you discover
each number.

How many years did he live to compose
so many songs? At what age did he start
composing songs? If he composed
4,75,000 songs, how many songs per
year did he have to compose?
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2100 x 70,000

is the approximate distance
in kilometers, between the Earth

. and the Sun. _
. This distance keeps varying throughout the year.
The farthest distance is about 152 million kﬂc_)meters.

How did they
measure
the distance
between the Earth
and the Sun?

64770 x (2,500
is the average numbe of litrcs of water the Amazon (~
river dlscharges into thie Atlo ntic Ocean every second/
The river’s flow ‘ato the Auantic is so much that /
drinkable freshw:.ter is found even 160 kilometers- )/
into the open sea. .

=

—

N A

As you did be, divide the given numbers to uncover Ly
interesting facts abdut division. Share your thoughts and
questions with the class after you uncover each number.

13 95,000 + 150

isthe distance (in kms) of the longest single-train journey
in the world. The train runs in Russia between Moscow
and Vladivostok. The duration of this journey is about 7
days The longest train route in India is from Dibrugarh
in Assam to Kanyakumarl in Tamﬂ Nadu, it covers 4219
kms in about 76 hours. .memmes

\A_,\/v /kf w \ﬁz;givostok

74

Moscowf




2100 x 70,000 P
GQ@@ JeM @ qgaq 16N 2 FERTCRERQ ZIIQQIQG? @Q@I I

. € 900! Q@QIQI @a@a 62102 | U1 6 Q@Y IER Q@Id@

6Q716Q @AQ YIS
8 gAY F1IER Q!
QQel audesm ?

6400 x 62,500
ANIFR FQ1 4G 6262460, UITRILL ARIAINAR,
QAU AIFQ AQAE (RSDED) | UYR 4@ ALIATNERX ()
YICARIR AR PR YRUL V5@ AU To.NIS16Q 6RIRAIN 69 )/
69IRI ANQ R 1605 .8, 0du8 4g IR 8F ARy
19 |mg s

=

@69 99q 699a @l 2qd) aA6a 6QIea G2 TS AR N
QUILIRAAR! A°HIYLR QG FMEYESIR A°HYI RIS A6Q QAR T i

Q° 949eq 9F 8 69 00l @Q |

“‘“Eﬁﬁgs 000 = 150

ol :
e@@a gas1a @1dea 9ee 699 QIgia 9ael (7.8.6Q) |
6960 Q82 162 YIS QIPCACRIR ATQ AUEA IR | 1@
L 659 QIgIR YR gI% 7 @9 | ANe! A901g 1L6e.6aRa2
j 6268 2/1AAQ 899 0Ig, SIFRIPA FRHIgAIG] agis Qie@
fu g9 76 QLI6Q 4219 @.4. 20ge @@am e

B o e

i

/
Viadivastok




r Adult blue whales can weigh more th
50,00,000 + 700

§ kilograms. A newborn blue whale weighs around 2,70
v kg, which is similar to the weight of an adult hippopotamus.
\ The heart of a blue whale was recorded to be nearly 700

kg. The tongue of a blue whale weighs as much as an
elephant. Blue whales can eat up to 3500 kg of krill every |
" day. The largest known land animal, Argentinosauragffis -
estimated to weigh 90,000 kgs.

52,00,00,00,000¢% 13
was the weight, in tonn b astic waste
~ generated in the year 2021.

Large Number Fact
In a single gra y soil there can be 100 million to 1 billion bacteria
and 1 lakh to 1 milion fungi, which can support plants’ growth and health.

Share such large-number facts you know / come across with your class.
Veda Numbers:

Number names in ancient Bharat
Vedas used words for numbers.
For example, Tridasati = Trimsat =3 x 10 = 30

Ekatrimsat (eka+trimsat) =30+ 1 =31
Yajurveda referred the height number as parardha = [()!2 = 1 lakh crore.
Siddhartha (Gowtama Buddha) counted numbers upto Tallakshana = ()33
Ramayana mentioned numbers up Mahayuga 1(2.
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1.6 Did You Ever Wonder...?

Surya is amused by all these interesting facts about large numbers. While
thinking about these, he came up with an unusual question, “Could the
entire population of Mumbai fit into 1 lakh buses?”

What do you think?

How can we find out?
Let us assume a bus can accommodate 50 people. Then 1 lakh

buses can accommodate 1 lakh x 50 = 50 lakh people.

The population of Mumbai is more than 1 crore 24 lakhs (we saw
this in an earlier table). So, the entire population of Mumbai cannot fit
in 1 lakh buses.

@ The RMS Titanic ship carried about 2 assengers. Can the

population of Mumbai fit into 5000

tramge question, Rakshitha wondered, “If I could
travel 100 kilometef's every day, could I reach the Moon in 10 years?”
(The distance be n the Earth and the Moon is 3,84,400 km.)

How far would she have travelled in a year?

How far would she have travelled in 10 years?

Is it not easier to perform these calculations in stages? You can

use this method for all large calculations.

Inspired b

@ Find out if you can reach the Sun in a lifetime, if you travel 1000
kilometers every day. (You had written down the distance between

the Earth and the Sun in a previous exercise.)
@ Make necessary reasonable assumptions and answer the questions
below:
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(@) If a single sheet of paper weighs 5 grams, could you lift one
lakh sheets of paper together at the same time?

(b) If 250 babies are born every minute across the world, will a
million babies be born in a day?

(c) Can you count 1 million coins in a day? Assume you can count
1 coin every second.

@ Think and create more such fun questions and share them with
your class.

Figure it Out - 1.5

1. Using all digits from O — 9 exactly once (the fir@:annot be 0) to
create a 10-digit number, write the
(a) Largest multiple of 5
(b) Smallest even number <1 C

2. The number 10,30,285 in wor s thirty thousand two
hundred eighty five, which has 43 lettegs. Give a 7-digit number name
which has the maximum gum tters.

3. Write a 9-digit number wit€Te ex¢hanging any two digits results in a

bigger number. Ho ny s numbers exist?
4. Strike out 10 di m the number 12345123451234512345 so
that the remdii ber is as large as possible.

5. The words ‘ze nd one’ share letters ‘e’ and ‘o’. The
words ‘one’ an o’ share a letter ‘o’, and the words
‘two’ and ‘three’ also share a letter ‘t’. How far do you
have to count to find two consecutive numbers which
do not share an English letter in common?

6. Suppose you write down all the numbers 1, 2, 3, 4, ...,
9, 10, 11, ... The tenth digit you write is ‘1’ and the
eleventh digit is ‘O’, as part of the number 10.

(a) What would the 1000th digit be? At which number would it occur?
(b) What number would contain the millionth digit?

(c) When would you have written the digit ‘5’ for the 5000th time?

e
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7. A calculator has only ‘410,000’ and ‘+100’ buttons. Write an

expression describing the number of button clicks

to be made for the following numbers:

(@) 20,800

(b) 92,100

(c) 1,20,500

(d) 65,30,000

(e) 70,25,700

How many lakhs make a billion?

9. You are given two sets of number cards nu red from 1 - 9.
Place a number card in each box below to get ) largest possible
sum (b) smallest possible difference of thegwo reswlting numbers.

o

10. You are given some number gards; 8000, 13000, 300, 70000,

150000, 20, 5. Using t iy s close as you can to the
numbers below using peration you want. Each card
can be used only emce for ing a particular number.

(a) 1,10,000: @ could make is

(20 + 5) + 13000 = 1,13,000
(b) 2,00,000 )
(c) 5,80,000:
(d) 12,45,000:

a l @
(e) 20,90,800: I

11. Find out how many coins should be stacked to match the height of
the Statue of Unity. Assume each coin is 1 mm thick.

12. Grey-headed albatrosses have a roughly 7-feet wide wingspan. They
are known to migrate across several oceans. Albatrosses can cover
about 900 - 1000 km in a day. One of the longest single trips
recorded is about 12,000 km. How many days would such a trip
take to cross the Pacific Ocean approximately?

B
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13.

14.

A bar-tailed godwit holds the record for the longest recorded non-stop
flight. It travelled 13,560 km from Alaska to Australia without stopping.
Its journey started on 13 October 2022 and continued for about 11
days. Find out the approximate distance it covered every day. Find out
the approximate distance it covered every hour.

Bald eagles are known to fly as high as 4500 — 6000 m above the ground
level. Mount Everest is about 8850 m high. Aeroplanes can fly as high
as 10,000 - 12,800 m. How many times bigger are these heights compared

to Ramu’s building?

e We came across large numbers sgerores and arabs; millions

and billions. We learnt howfo rea write these numbers in the

Indian and American/ tiondl naming systems.

(a) 1 lakh is 1 followe@d b eroes: 1,00,000

(b) 1 crore is 1 followe zeroes: 1,00,00,000

(c) 1 million i owed by 6 zeroes: 1,000,000 (which is also ten
lakhs)

(d) 1 ara ollewed by 9 zeroes: 1,000,000,000 (which is also
100 crore billion)

e We generally?round up or round down large numbers. Many times
it is enough just to know roughly how big or small something is.

e To get a sense of large numbers or quantities, we can check how
many times bigger they are compared to numbers or quantities
that are more familiar.

e We saw how to factorise numbers and regroup them to make
multiplications simpler.

e We carried out interesting thought experiments such as — “Would
one be able to watch 1000 movies in a year?”




13.  QIQEERR JIgGR 991 A9 AR416Q QU 90! U0 A 6ARY AL | 12l A
QLEEQ AIMQIQ AT, 13,560 @.9. QIGIeR! | 9RIQ Gl 13 A6QYIA 2022 6Q
22 621Q 11 98 99i8 SRR | 6668 Y2 JOee 2GR 9009 90l N&° Jeaia
Q4169 0P FAAR! 9RG! A4S A |

14. 9900 991 9FgAQ 4500 - 6000 F9Q UNYE QFAIRE | IREAY §FQ 2R 8850

A6Q @@ | ABIFILIR 10,000 - 12,800 F6Q AFG! ALIS ALUIER | QYR 6RI0I FRAER
@ Q@2I9GR 6960 Qél @@ ?

———————————— {glapaj——;i————————\

o ZI6Y Q% A°HY MY, RIS 1Q° AR, (IMAE, 4 ?° NI QYAER WIS | QST
QYRR ARG G 8“6‘?1@@19,/ 2I2RIG1 12 996 2QUI9 Q@ A°HIIGLe

(A 1 AY 6928 1 96Q 5 §
(b) 1 6QIT 628 1 96

(0 13JR8R 62Q8 1 @ 1,000,000 (QIQl 10 RY A1)
(d) 1299 cLEMMIER 9 & 9@ : 1,000,000,000 (QAILI 100 62T QI 1 IRAR
Q1)
o 2l6a Ql °§HIQ ZUIARNRQ 2D @A 7 6RYAIRQ | AR ATAER

6@l8d GAANERES @ @Rl 6819 RS U6aY 6QIRAN |

¢ Q% Al @Rl 92 ARAINQ IR TIRQI TR AR TGS 2SI A°HYl I AR
QAL 6R60Q¢ AP QAR @] ISR |
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IT'S
PUZZLE TIME!

0

i)

1 ) i 0o

.
We can write digits as shown in the image below:

You can either use toothpicks or matchsticks, or just write the
digits in this way, using lines to represent sticks. To make the digit 7,
three sticks are needed.

Write or make the number 5108. How many stigKs are required?

1. Make or write the number 42,019. It womld reqiiise exactly
23 sticks.

2. Starting with 42,019, add or
make a bigger number. One e
numbers bigger than 42,01

3. Preetham wants to inse
the digits ‘4’, ‘2’, ‘0’, ‘I’
digit ‘1’ to get the bigge

4. What other nu IS C

ticks, and
,078. What other

e should he place the
e number?
ake by placing the digit ‘1"?

1. Make or write the n r 63,890.
2. Startin 63,890, rearrange exactly four sticks and
make a number. One example is 88,078. What other

er than 63,890 can you make in this way?

any number using exactly 24 sticks or lines.

2. WhatWs the biggest number that can be made using 24
sticks or lines?

3. What is the smallest number that can be made using 24
sticks or lines?

Make your own questions and challenge each other

Class 7 - Mathematics 86



A

AR

Q69 0 § 9 A8 UFYER ToTIR THIS QRUAINE :

—~

@¢]

QI6Q QAUILIRYQ! AFYLR AR 26T ‘TUAR QIO Q ‘QIe RO’ QI 68R
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3. 919¢ ‘4, ‘2, ‘0, ‘I'NR° ‘9 AFYER I Q8QIq QLR | A90Iq 99
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2. 63,890 A°IIQ @Q, QI6RIGT @0 ROIR, YAsARYIA @Q A
QY 6@ | 88,078 | Q671 N2OR QAIAER 63,890 OIQ Q@G 2IQY
629 2§ c2RERA aAIRe ?
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ARITHMETIC

EXPRESSIONS ‘it

Learning outcomes:

Learners will be able to

% Understand the meaning and evaluate the values of simple algebraic
expressions.

*¢ Compare mathematical expressions through logigal reasoning rather
than direct calculation.

» Read and evaluate complex expressions ac ely uSing terms and
brackets.

% Apply commutative and associative prgpertigg of addition to simplify
calculations.

¢ Resolve brackets correctly by ch
by a negative sign.

% Utilize the distributive prope expand and simplify mathematical

expressions.

tegflal signs when preceded

2.0 Introduction

In a village, Sub a washes and irons clothes for the villagers.
When she finishe e s them and charges total money calculating
instantly without g pen and paper. For example, one family gave her

29 sarees. She charges I725 right away, at I25 per saree. Can you guess
how she is able to figure it out in her mind quickly and correctly? This

chapter gives such tricks to calculate easily.
2.1 Simple Expressions

You may have seen mathematical phrases like 13 + 2, 20 - 4,
12 x 5, and 18 + 3. Such phrases are called arithmetic expressions.

Every arithmetic expression has a value which is the number it
evaluates to. For example, the value of the expression 13 + 2 is 15. This

expression can be read as '13 plus 2' or 'the sum of 13 and 2'.
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% AR Q1RGSR AAYRIFFL] 986R IQ° IR @QUIQEQ |
% JUIARY G6Q1 AAER QIR B AIUA6A FISER IAYRISIGE
% dQ 9Ye° QRA1 QYREIA AQ FTR JAYRIFFL] A0R AN VLAURES |
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AARIIR RQAIAER |
% Q8GR dRYRIHgeq YYIQ 9Q° AR 3]

QRQl @QAIRAES |

=

QA7 QYRR RAER |

2.0 QAL

4@ 6liea ZIFl 6l 6RIFT AIRN 1R, A1 FAT | 64 RIF AARITEQ 699F]

TARR 6R6R RITR, IR Q QR QA8 2R A 671G T AL KRB | RFIAAE]

Q99 6615 AR R 69R96M | 6Q 98 91FAIR T 25 2AI96a Qa8 T 725
IQIY 998 | @67 @8RS FQAIRER 64 64 QAR A6RAIER 16Q dl1g e° A0R
QUAEQA Y2l FERF RRAAIQAZ ? Y& AJILER ALREQ AR 2RI 6R19R GUIAIRAR |
2.1 AR QYS!

QEACER 6R60R JIEER QT 6QYR, 6KUR@ 13 + 2, 20 - 4, 12 X 5 IQ°
18 + 3 Y29Q 91809 @@9eq Al CIfee AQgRI§ I A°YIR QGRS QLI |

J6RYR ALPHIR JAYRIS YFRQ IR Faq IRY QI IS 2N | AQILQE Y9 13 +

2 Q AIR15 | NT QGRAITY ‘13 + 2 Q1 ‘13 8 2 Q 6QIG 6QIM VQIAN |
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We use the equality sign '=' to denote the relationship between an
arithmetic expression and its value. For example: 13 + 2 = 15.

@ Example 1 : Mallika spends X 25 every day for lunch. Write the
expression for the total amount she spends on lunch in a week
from Monday to Friday.

The expression for the total amount is 5 x 25.

5 x 25 is "b times 25" or "the product of 5 and 25".

Different expressions can have the same value. Here are multiple
ways to express the number 12, using two numbers and any of the
four operations +, - , x and +

10+2,15-3,3 x4, 24 + 2.

@ Choose your favourite number and writ, any ressions as
you can having that value.

2.1.1 Comparing Expressions

As we compare numbers usi ; '>' signs, we can also

compare expressions. We comp stons based on their values

and write the 'equal to', 'grea ess than' sign accordingly. For
example,10 + 2> 7 + 1

because the value of 1 2=k greater than the valueof 7 + 1 = 8.
Similarly,

13-2<4 x 3.

ur. it Out - 2.1

1. Fill in the blanks to make the expressions equal on both sides of the

= sign:
(a 13+4 = + 6 (b) 22 + = 6xb5
(c) 8 x =64 +2 (d) 34 - = 25

2. Arrange the following expressions in ascending (increasing) order of
their values.
(@) 67 - 19 (b) 67 - 20 (c) 35+25
(d5x11 (e) 120 + 3

e



21671 4@ APYYR AQYRIE 8 92IQ AIR] ‘= TF AIIFEA ERYUIRAR! | AQILAE
Q99 13 + 2 =15 |

(?) 91298 1: ARSI 96GIA 87 ARYZI QIR T 25 ¥F Q6Q | 61 AYIF6Q 6AINRIA Ol
4]919 9948 FRYYI FINFEQ HP RQEUS| 6919 AUFQ ALHIR ARG FAIRITER RIS
QQ |
641G QUIQ AI°YYR AQYRNG 5 x 25.

5 X 25 62QET “25 Q 5 Q&1 7 @2l “5 8 25 Q AR |
26AR 6RG6Q Ga @2 AFPgI! JAgRIQ IR AR 61NN | M0I6Q 129 Y8R
JeIaQ JAgRIS AIJF6Q gRld @562 | (a6 A°Hl 8 QIR SIFeR 9al +, -,
X B+ QL] @Q 1)
10+ 2,15-3,3 x4, 24 + 2.

@ 0% J9RQ A°¢lYl 60R Y2IQ FRR IR YRS

2.1.1 d9gRIEQ QRe|

6UQ QG Q0L FIICQ QAR 6Q6R UI6 g, 09 QLA 2R2IQ, 6TAR
QRG AI°YYR AAYRIS FIUEQ QAR @ O99LR AIUNER @QAIRRI | AR QYRS FIIER
QRAI @AQI AALER QAT AR TdIg] =, < Nee > G Q4eelq
QAU | QQI12Q8, 10 +2>7 + 1
QQ8 10 + 2 = 12 QIei@ 8 0Ig Q2eQ |

6Q29Q 13-2<4

FRla Y qAUIRY - 2.1

1. gugIe 998 9Q 6990 JAgRIHIgRaca = 999 Aea AIFa MY AAIR 689
(@ 13+4=___ _+6 b) 22+ = =6x5b5
c)8x =64 +2 d 34- = 2b
2. QONYC YR ARIRFFLRQ IR AQUIL LICAILE RE6Q AR |
(@) 67 - 19 (b) 67 - 20 (c) 35 + 25
(d)5x11 (e) 120 = 3
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@ Example 2 : Which is greater?

1023 + 125 or 1022 + 128?
Imagining a situation could help us
answer this without finding the values. Raja (1023 + 125)
Raja had 1023 marbles and got 125 more 1022
today. Now he has 1023 + 125 marbles.
Joy had 1022 marbles and got 128 more 125
today. Now he has 1022 + 128 marbles.
Who has more? Joy (1022 + 128)
This situation can be represented 1022
as shown in the picture on the right. To
begin with, Raja had 1 more marble tha 125 A A
Joy. But Joy got 3 more marbles than Raja
0

today. We can see that Joy has (tw
marbles than Raja now.
That is,
1023 + 125 < 1022 + 1286
@ Example 3 : Which is greater? #13 - 25

or 112 — 24?
Imagine a situ , Raja had 113

Raja (113 — 25)

marbles and f them. He has 112 1
113 - 25 marbl€s. Joy had 112 marbles <25
and lost 24 today. He has 112 - 24
marbles. Who has more marbles left with
them?

Raja had 1 marble more than Joy. But 112

he also lost 1 marble more than Joy did. « 24 5

remove

Joy (112 — 24)

Therefore, theyhave an equal number of remove
marbles now.
That is,

113-25=112 - 24.




®) QLA 2 : a9 9eaa ?

1023 + 125 @91 1022 + 128 ?
21 IR Jge AANER 2RISR KR! UL @R QIS
QA Al Q¢ @ QF I 26T YA VA ATRER
ARG | QR AIHEQ 1023 T FIGR M IS° 64 2R
2R 125 © QIeR IR, YRS G AISEQ 1023 + 125
AIOR 621 | 92 AIH6Q 1022 T FITR M S° 64 21
128 § FIGR QIQRI, QRFL G AIHEQ 1022 + 128
QISR 62MI | 6069 RUTI AIHER UNR AR 2T ?
2 001G @219 Al 596a Q9IRS AF AU
@% 0lq 19 QISR 2N ARl | g 2IF 92 AU
21671 6QYAIAR! 69, @K 016Q &Il ISR Ql
214G
1023 + 125 < 1022 + 128,
(@) QLA 3 : 6ade 9eaa ? 118 - 2349
112 -
219 2R 1@ JAGE Q2 2RISR KRR, QUS|
AIF6Q 113 T AIARRS, 6&RIQ 25 & 2RI | G AISERQ
113 - 25 Q QIOR Q@R | 99 AIY6Q 112 & QISR AR
B 2G 6Q8q 24 & 7GR EIR | G AIHEQ IR
112 - 24 CIOR Q2RI | RI2! AIH6Q AR AR Q@RI ?
RUT ANV AUFQ 1 T ISR AR AR, &G
QAR B YRFIER 1 T FIGRA 2R RAR | 604 YRR
6Q Q@A AFIR A°S AISR Q2R |

¢ 113 - 25 =112 - 24
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QRN (1023 + 125)
1022 1

125

@9 (1022 + 128)

1022

QR (113 —-25)
112 1
«— 25

LoIREm

QL (112 - 24)
112
« 24 o
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@ Use >’ or ‘<’ or ‘=" in each of the following expressions to compare
them. Can you do it without complicated calculations? Explain
your thinking in each case.

(a) 245 + 289 246 + 285
(b) 273 - 145 272 - 144
(c) 364 + 587 363 + 589
(d) 124 + 245 129 + 245
() 213 -77 214 -76

2.2 Reading and Evaluating Complex

Sometimes, when an expression is not accomp ili 3

can be more than one way of evaluating

its value. In such cases, we need some
tools and rules to specify how ex
the expression has to be evaluated.

To give an example wit u
look at the following senten

(a) Sentence: “Tudasi sat to

a friend wit @ .

Meaning: The friend has toys and
Tulasi sat next to her.
(b) Sentence: “Tulasi sat next to a
friend, with toys”.
Meaning: Tulasi has the toys and she
" sat with them next to her friend.

This sentence without the punctuation
could have been interpreted in two different ways. The appropriate use of
a comma specifies how the sentence has to be understood.

o



(?) T9Ree SRR > @9l ‘< Bl ‘= 0F QILTIA AR AR 6 | 9TR S8Rl TRl gee
2l QAR @ ? Y60 69G6Q QIR SRR QYIYI @ |

(@) 245 + 289 246 + 285
(b) 273 - 145 272 - 144
(c) 364 + 587 363 + 589
(d) 124 + 245 129 + 245
(e) 213-77 214 - 76

2.2 @R AAGRGQ AOR G RIS

ERERERER IR JAYRIE A AR ARG I\, 6962667 LA Y

&
g9 QAR YRR QAL 62IRAIAQ | YR
olal 3aq Gl IR AIFQ 78 AURAE

QT QLR IR RQILAE TF AIMYZRER
6Q4IRARI:

(@) Q: “QRA! €RS, @6el dIsie

Qdaml 17

212): AIFQ 6HURR| AR IG° QRA1 BI'AIHER
Qdeml |

(b) QIRY: “QRAT 6SRA! ARG K64l AP UIHER
Qdaml 17

218: QRd1 AIF6Q 69RRI AR IS° 61 6A90
AR B Al AIF6Q QAR |

QQUE 9g TR @ QIRIQ QPG @R AU Y FAULIRAIER | KA QAYD ILLIQ

QNTQ AR QBQIQ 629 GIT FRY AEQ |
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Let us see an expression that can be evaluated in more than one
way.
@ Example 4 : Mallesh brought 30 marbles to the playground. Arun
brought 5 bags of marbles with 4 marbles in each bag. How many
marbles did Mallesh and Arun bring to the playground? Mallesh
summarized this by writing the mathematical expression —

30 + 5 x 4.

Without knowing the context behind this expression, Purna found
the value of this expression to be 140. He added 30 and 5 first, to get
35, and then multiplied 35 by 4 to get 140.

Mallesh found the value of this expression td'be'§0. He multiplied
5 and 4 first to get 20 and added 20 to 30 tog

In this case, Mallesh is right. But dy\Purna get it wrong?

Just looking at the expression 30 it is not clear whether
we should do the addition first or gnulti on.

Just as punctuation S ed to resolve confusions in
language, brackets and the terms are used in mathematics to
resolve confusions in atin ressions.

2.2.1 Brackets i pressions

In the expr ind the number of marbles 30 + 5 x 4 we had
to first multiply 5 and 4, and then add this product to 30. This order of
operations is clarified by the use of brackets as follows:

30 + (5 x 4).

When evaluating an expression having brackets, we need to first
find the values of the expressions inside the brackets before performing
other operations. So, in the above expression, we first find the value of
5 x 4, and then do the addition. Thus, this expression describes the
number of marbles:

30+ (5x4)=30+ 20 =50.
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21Q IRRIA AUIAEQ FRUIFS 62R2R! 9@ QYRS 69Dl |
@ QAQIEQE 4 : I6AQ 69IR ARAIQ 30 & AISR 2GR | 2AQS YR IGER 4
RQ 5 T QUG FISR &R | 666Q AR B UQYS 6R6BIT AISR 6519 AR 2ISieem ?
cl6mQ NeIq GG AR AIJFIER 6RFMI —
30 + 5 x 4.
g4 Q@ 9AgRIHTQ 9ATY @ K18 ILIQ FRY 140 6RIR QLRI | 6Q gaI6a 30
35 Q 64I9 @Q 35 QM NS° U6Q 35 @ 4 QLG JIIe @Q 140 QR |

I6QQ Y@ JAYRIETQ MY 50 6QIM @EMI, 6Q g 504 QTR 20

9

ANGYIR QY 629 | QI2IQ Y

Al ¥9° 20 @ 30  64I9QQ 50 Il |

2 69660 AI6RAR 2aIe 0K | &g Q4 QR canl QIEq ?
30 + 5 x 4 AAYRNSITEQ geIes
o2l SRR !1F |
QIFIER AYRUR AR AFRIE A AP FQUT TLA QIR FAUAIRES!
6Q6R JIEG6Q AISER AAYRIFER AYFEIS| Q91 IR IR1 IS° VGYRREQ A°6RS
RLIQ QUL |

2.2.1 9Qg196Q @9

30 + 1906Q AIeR A°HYI IS IR 26 JAUSE 5 G 4 Q
QEITR Bda @8 30 ALEQIG FAR! | MG FAQ AYAYS A6 IVIA IILIQ QAU AY
QAR AIQQ :

30 + (5 x 4).

Q91 Q1 IR JRAYRIFQ FRY F¢e KRR 696, AR YL KA g9 2] galea
QRQ1 Q6 291 ISR AAYRIFQ InY FQUE FARIG UG | 604 QUECAIY IQAIRIF6Q,
211691 92I6S1 5 x 4 Q MY FQUS KR G T6Q 6219 AR | (2UA IR VAYRIFTR AR A°G|
0R6Q 24¢ie @A |
30+ (5x4) =30+ 20 = 50.
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@ Example 5 : Irfan bought a pack of biscuits for 15 and a packet of
toor dal for ¥56. He gave the shopkeeper ¥100. Write an expression
that can help us calculate the change Irfan will get back from the
shopkeeper.

Irfan spent ¥15 on a biscuit packet and I56 on toor dal. So, the
total cost in rupees is 15 + 56. He gave Y100 to the shopkeeper. So, he
should get back 100 minus the total cost. Can we write that expression
as—

100 - 15+ 56 ?

Can we first subtract 15 from 100 and add 56 to the result?

then
hop
We will get 141. It is absurd thathe g poney than he paid the
shopkeeper!
We can use brackets in this @ase:
1Q0 - + 06).

Evaluating the expressio hin the brackets first, we get 100

minus 71, which So, Irfan will get back 3¥29.

Terms in Exp

Suppose we have tlie expression 30 + 5 x 4 without any brackets. Does
it have no meaning?

When there are expressions having multiple operations, and the
order of operations is not specified by the brackets, we use the notion
of terms to determine the order.

Terms are the parts of an expression separated by a ‘+” sign. For

example, in 12+7, the terms are 12 and 7, as marked below.

12+ 7= @ + @
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@ QAQLAE 5 : QTR 15 69@ 69IGN IS YIRS 8 56 69@ 661G Q6 GIR
QY166 @RI | 6Q 6QIRIR1Q T100 6QRI | 6QIRIR10IQ AATIR 6T AIRAR FFIQ AQLE]
Q182 IR 2GR AAYRIGT 6RS |

QATI] 3 AY1606 AR T 15 B Q6 @IR AYI6RE AR T 56 §9 @RI | 6719 SI9 o
15 + 56 | 62 6Q1Q1919 100 691 |1 604 64 100 Q 6911 Q¢ FEAG REM AR Sw| 6FQ

AIRQ | N2IQ Y66 gald eaIAIR AIGe —

100 - 15 + 56 ?
TRITR IS AIRX IS 2AI6E 100 Q 15 F6AIT 96 J6Q HONELIT RAAIARI @ ?

21671 AIRQI 141 | FIFIR ARG 6%, RIS AT GQ%@I S@I0IQ LI 2R
26Q |
21671 92 JQPGEQ QVA1Q ILLIQ RQAIRAR

1097 ( )

QR FIYEQ LI & AQIRISIT 661 LIS @6M 71 62 1 100 Q 71 I6AUIG Q6

A69aQ 30 + 5 ¥ 4 aGgRKIeq 9991 QIeRIQ FAILIA |IT | LA 6Rl6d 28 RIEq ?

29 629 | 604 AATIR T29

AQgIEEQ 9@

6UERERER YRR ISR gRal S8 AAGRIE 2N YQ° @91 QIQl 621813 gRAUI
DY QA QAN, 6A6T6RER 2I6F AQYLR6R QI FIGITR IR AUER FQQ 69R2IR |
JRGR Y@ ARG &°8 S64F 62IR2INM ‘+ 9F QIQI ARG 6212 | AILAE]

QQQ 12 + 7 6Q ALY 12 NQ° 7 6T IR TY6Q FEG |

12+7= Q2O + (7O




We will keep marking each term of an expression as above. Note
that this way of marking the terms is not a usual practice. This will be
done until you become familiar with this concept.

Now, what are the terms in 83 - 14? We know that subtracting a
number is the same as adding the inverse of the number. Recall that the
inverse of a given number has the sign opposite to it. For example, the
inverse of 14 is —14, and the inverse of —-14 is 14. Thus, subtracting
14 from 83 is the same as adding —14 to 83. That is,

83-14 = +

Thus, the terms of the expression 83 —

83 ard -14.
is way does not
change the value of the expressiofy bygtakirtg different examples.

@ Can you explain why subtra |

@

Check if replacing subtraction by

er is the

a
same as adding its inverse, uging thie Token Model of

integers that we saw i e textbook of
mathematics?

All subtracti an expression are converted to additions in

this manner to identi e terms.

examples of expressions and their terms:

2-10+4x6= (2) + +

Note that 6 x 5, 4 x 6 are single terms as they do not have any ‘+
sign.

In the following table, some expressions are given. Complete the
table.
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21661 QUQ 4G 2@ 98 Y@ JQGRIFIQ J6IR J9Q 986 Q@ARI, /e QY 64 99geq
020 QAQIa Y2 QQIY YR FAA0e AW g6E | Y@ Q4 ARG ARG 6291 AYS 1L

@QUDQ |

QAR 83 - 14 6Q UG @4l ? 26A FI 64 IR A°HYIQ 6T FARU, A°HIIR
QEMIAN A°FHYI 6T AL QAR | F16RAG 64 661G A°HYIQ FERIFN A°HHYI IRIQ FAQQ
0g QG QAR | QQILAE YQU: 14 Q FERIAT A°HYI -14, MQ° -14 Q SERIA A°FHYI 14 |

M2O@ 83 Q 14 @ F62UG |AQI, -14 @ 83 AL 649 FARI A2 AAIR | IR

83 - 14 = +

604 83 -14 AQYRIFIQ AQYEP 62T 83 IQ° -
(?) 38a @I2ad 690 9IS 6Q 64 @ @OIQ@: 99 6419 9ZEQ LRR AR

6Q
QA FIELR AAYRIFQ FJRYERQ 614l o o
(@) 216a 99 6541 6186 AR6Q 6942 YA siR 651690 AR -

NRLIQ @G Q671 QIR @R @ QG F6LId

PR 9Q° QILIQ F6M Nalla | QAR ?

@ 9YRNER J9g@Qq 690 Gl IR ANY Fegie g 6219
Jd@leq QaIede @d
OI6Q @8 YRR B 6Q7I0EQ gL Q2128 Q2RI :

~18 - 3 = )
6 x5+ 3= + @

2-10+4 x 6 = @ + N

UIRQY 64, 6 X 5, 4 X 6 VYLD QR UL UGE QIQE 64T A°GHYl QL F1IEQ 6161
FERalogallol
o AIQG16Q 6860R JAYRIG Jo@ 62108 | AIAE1TQ A°q4 9 |

101




Expression Expression as the sum of its terms Terms

13-2+6 13,-2,6

5+6x3

G
&
4+15-9 O +
®,
W,

23-2x4 + 16

28+19-8

operations to find the value of an expression.
We will start with expressions having o

subtractions suitably converted into additi

@ Does changing the order in which th€ te

values?
2.2.3 Swapping and Groupi
Let us consider a simple eSsi aving only two terms.
@ Example 6 : Madhu is g a drone from a terrace. The drone

goes 6 m up and 4m . Write an expression to show how

high the final pa 1@

The drong,is 6 <& = 2 m above the terrace. Writing it as sum of

O+ -

Will the sum change if we swap the terms?

@+ ®-O&

It doesn’t in this case.
We already know that swapping the terms does not change the
sum when both the terms are positive numbers.

@ Will this also hold when there are terms having negative numbers
as well? Take some more expressions and check.

of the drone is from the terrace.

terms:
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19Q 62<l |
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®

= 2 {0Q Q@62 QYR | 12Iq 99 AT QIR6Q IIE

AR 2I67 YRR YT VAR KARI 6669 JNIA IAQRR 689 @ ?

D+ ©®=-@

@ 6996Q 9R9Re 622RI1@ |
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211661 2I9IQ F18g 60 A6 URIYR UGQ YR IAIRR R6M 6ATTR VSRS
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4@ AIQGI QQIAR Ayl 9l ARGER AR g @ ? Ui &8 9AgIE 78 9Q°
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@ Can you explain why this is happening using the Token
Model of integers that we saw in the Class 6 textbook of
mathematics?

Thus, in an expression having two terms, swapping
them does not change the value.

Now consider an expression having three terms: (-7) + 10 + (-
11). Let us add these terms in the following two different orders:

D+ I+ D

(adding the first two terms and then adding théir to the third

term)
D +

(adding the last two terms and then heir sum to the first
term)

What do you see? The sums ar@the same in both cases.

Again, we know that whilgfaddi itive numbers, grouping them
in any of the above two ways gives thg same sum.
@ Will this also hold there are terms having negative numbers

as well? Take so re expressions and check. I

@ Can you exp is is happening using the Token
Model of integ we saw in the Class 6 textbook A
of mathematics I

Thus, grouping the terms of an expression in either of the
following ways gives the same value.

Let us consider the expression (-7) + 10 + (-11) again. What happens
when we change the order and add -7 and -11 first, and then add this
sum to 10? Will we get the same sum as before?

We see that adding the terms of the expression (-7) + 10 + (-11) in
any order gives the same sum of —8.
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6§ 64611 &G QA 62YAR YIAHIQ 691608 AR RLIQ A6 12|
49Q RIES A9R Q6F 91IQ ARG @ ?

604 Q0% 9@ 2SI JAYRIFER 999EQ AR QR (F7 IFIRR) @a

ERYER qmqa gq?)@@‘@ Q69 QL |

QRIS F6RIT 9@ 2RI IR gag@m (—7 + 10 + (—11 ) M@ QWYL FY6R
QEIYIREUF AT ER GR FT6Q 62T FAR |

DI+ D

(9291 QA% 9Q] 6419 @QQ! IQ° I esalamsi Qo1 6QIS @QQ1 )
D +
(6919 QA6 99q 6916 @Q QTR gaIT 9 QAR ) Q6C1 @8l 6QYR ?

QQ QA 6DIFITR Qe |

Josl, dI6a Q1§ 69 R A°HIG)S 6Q6R 627G IRQ19Q4 @A
QU6QUP 6K6R16T ARTEQ 64 Qg AR @9 |
2 IQGI Q4N AR AL 9oy @ 2 2R @8 AQgRIS

Q2 9Q° AU 9 |

6Q 69611 dIOY Yg@ QQEQP%HI 6016@%3 AFRIQ AL }Q

@l @93 998, 19Q @ ?
USNR, 9@ AQIRIS6Q 2l d9geq IRR1RAd @] FORYe 64 6x1a]
ART6Q QAL FEM J6IR 6926Q Ry AAARRS QFQ |

2199 (7) + 10 + (-11) 9AgIEg FAFIQ IVIQ FAQI | 6ACFERI6R 2167 K€l

ARQAR @A -7 9Q° -11 § JaI6T! 6416 KRR 9 G U6Q 6AINTRG 10 AL 62T
PG| AAQ A€ 621 ? 26T YIUA AAR QUF ARG @ ?

21691 6Q4R 69 696R16T A6Q (=7) + 10 + (-11) ARYRIFIQ ARYGR 641G KER
6T -8 629 |
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@ Does adding the terms of an expression in any order give the same
value? Take some more expressions and check. Consider expressions
with more than 3 terms also. I

@ Can you explain why this is happening using the
Token Model of integers that we saw in the Class 6
textbook of mathematics? |
Thus, the addition of terms in any order gives the same value.
Therefore, in an expression having only additions, it does not matter
in what order the terms are added: they all give the same value.

Now let us consider expressions having multiplication and division
also, without the order of operations specified by the brackets. The
values of such expressions are found by first evaluating the terms.
Once all the terms are evaluated, they are add
For example, the expression 30 + 5 x 4 is ev. ed as follows:

30+5x4= (30) + =

The expression 5 x (3 + 2) + 78 + 3 i
5x(83+2)+ 78+ 3=

Where (3+2) is first evaluated S
expression 7 x 8 is evaluated (=§6). This simplifies to 25 + 56 + 3 = 84.

(?) Manasa is adding a longTist o bers. It took her five 1342
minutes to add them a d she got the answer 11749. gg? I
Then she realise at s d forgotten to include the gps55
fourth number oes she have to start all over again? 1022

In mathe cs we use the phrase commutative property
of addition saying “swapping terms does not change the

sum”. Simila#ly, “grouping does not change the sum” is called the

associative property of addition.

Swapping the Order of Things in Everyday Life

@ Manasa is going outside to play. Her mother says, “Wear your hat
and shoes!” Which one should she wear first? She
can wear her hat first and then her shoes. Or she
can wear her shoes first and then her hat.

Manasa will look exactly the same in
both cases. Imagine a different situation:
Manasa’s mother says “Wear your socks and
shoes!” Now the order matters.
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6920I6Q YEI6E (3+2) Q FJRY F¢ig 91 6
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(?) A2Ql AWIFFR 98 AAI CIRQ

DS U GO0 QUL (=25), 7 X 8 Q
2 EANQAS QAN |
JEQq 69I0 @QQIg el 5 1342
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Q°EY1 9055 6919 RAR! PR AIAE &R | Glg J&26Q &g adelgy 9055
~ 1022
AR @ ?
dQ FI9FA N PARLANGD 6919 FER CAINTR ARG Q6L | 421G
6219 gRAUQ RA] 1996 QLI | 6ARAR AAIRFA IRQ1RA8 @Q 6416 @6m

CRISTR TOUReae B2 | 92Ig 616 gEaIa ALCAIS FAA RIAIN |

FRCR R19R6Q FRIYLGPA LA AR QG
(@) 96l 66RIQ QI2Ig INE | ARAIR €I’ 626R, “6eI1T Ne° 6916 9 1 6Q geIed

6206 9891 @9 ? 64 ga6a 6I'a 661T GF Q1A Y9° U6Q 6RIG!
AT | @9l 62 gaEs QI'Q 6RGI TRQ 1Q° U6Q 6910 IR |

QUG 6FG6Q AR AAIQ EQHITR | URY 9@ Q@ QGG

@ER QAR - A9AIQ A’ QEER QAR 6CFI Q° 6RIGI IR |
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She should wear socks and then shoes. If she wears shoes and
then socks, Manasa will feel very uncomfortable and look very
different. Now Let us discuss such type of situtions in mathematics
involving arithmetic expression

2.2.4 More Expressions and Their Terms

@ Example 7 : Anu, Charan, Madhu, and John went to a hotel and
ordered four dosas. Each dosa cost 323, and they wish to thank
the waiter by tipping ¥5. Write an expression describing the total

cost.

Cost of 4 dosas =4 x 23
Can the total amount with tip be written as 3 + 57 Evaluating
it, we get

4><23+5= + @: -
Thus, 4 x 23 + 5 is a correct way, jtin e expression.
0

@ If the total number of friends g t d the tip remains the
same, how much will they
have to pay? Write

expression for this situ

and identify its terms.

groups of thatnumber. Whoever is not part of the announced group
size, is out.
Rupa wanted to rest and sat on one side. The other 33 students
were playing the game in the class.
The teacher called out ‘5’. Once children settled, Rupa wrote
6x5+3
(understood as 3 more than 6 x 5)
@ Think and discuss why she wrote this.
The expression written as a sum of terms is—

©x + @
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For each of the cases below, write the expression and identify its terms:

If the teacher had called out ‘4’, Rupa would write

If the teacher had called out ‘7’, Rupa would write

Write expressions like the above for your class size.

Example 9 : Raghu bought 100 kg of rice from the wholesale market
and packed them into 2 kg packets. He already had four 2 kg packets.
Write an expression for the number of 2 kg packets of rice he has

now and identify the terms.

He had 4 packets. The number of new 2 kg packetgpof rice is 100 + 2,

which we also write as >

100
S

The number of 2 kg packets he has now i 5 - e terms are—
® = (D)

ExamplelO : Krishna has to pay 343 a shepkeeper using coins of
%1 and %5, and notes 0of 10, 326, I50 100. How can he do it?
There is more than one pogsibi Folexample,

432 =4x 10 +1x10+2x1
Meaning: 4 notes of £20, 1 note 0ofX10 and 2 coins of X1

432 b0+ 1 x10+4x5+2x1

Meaning: 8 ngtes oI R0, 1 note 0fX10, 4 notes of I5 and 2 coins of X1
Identify the te e two expressions above.
Can you think o some more ways of giving ¥432 to someone?

Example 11 : Here are two pictures. Which of these two arrangements

matches with the expression 5 x 2 + 37
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Let us write this expression as a sum of terms.

6x2 +@=-1 +® - ®

This expression 5 x 2 + 3 can be understood as 3 more than 5 x 2,
which illustrates the arrangement on the left.
@ What is the expression for the arrangement in the right making use
of the number of yellow and blue squares?
Do you recall the use of brackets? We need to use brackets for this.
2x(b+3)
Notice that this arrangement can also be described using—

5+3+5+30R
5x2+3x2O0R
2x5+2x3

1. Find the values of the followi ssigns by writing the terms
in each case.
(a)28-7+8 )89 - 6+11
=10

(c)40-10+ 10+ 10 Xx2+16+2
)6 x3-4x8xb5

2. Write a story/si ion for*€ach of the following expressions and
find their val
(@ 89 +21-10 b)5x12-6

()4 x9 +
3. For each of tR€ following situations, write the expression describing
the situation, Wdentify its terms and find the value of the expression.
(a) Queen Alia gave 100 gold coins to Princess Elsa and 100 gold
coins to Princess Anna last year. Princess Elsa used the coins
to start a business and doubled her coins. Princess Anna
bought jewellery and has only half of the coins left. Write an
expression describing how many gold coins Princess Elsa and
Princess Anna together have.
(b) A metro train ticket between two stations is I40 for an adult
and %20 for a child. What is the total cost of tickets:
(i) for four adults and three children?
(ii) for two groups having three adults each?
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(c) Find the total height of the window
by writing an expression describing
the relationship among the measurements
shown in the picture.
2.2.5 Removing Brackets — |
Let us find the value of this expression,
200 - (40 + 3).
We first evaluate the expression inside the
bracket to 43 and then subtract it from 200.
But it is simpler to first subtract 40 from 200:

200 - 40 = 160.
And then subtract 3 from 160:
160 - 3 = 157.
What we did here was 200 — 40 — 3. Noti did not do
200-40+ 3
So, 200-(40+3)=200-40-3

@ Example 12 : We also saw this er1 case of Irfan purchasing
a biscuit packet R15) and a t@or dal packet (X56). When he paid
%100, the change he gets :

100 6) = 29.
have n calculated as follows:
pst of the biscuit packet (15) from 100:
100 - 15 = 85.
he shopkeeper owes Irfan if he had purchased

The change could g
(a) First subtract

This is the

only the bis@uits. As he has purchased toor dal also, its cost is

taken from this remaining amount of 85.
(b)So, to find the change, we need to subtract the cost of toor dal
from 85.

85 - 56 = 29.
What we have done here is 100 — 15 — 56. So,
100 - (15 + 56) = 100 - 15 - 56.

Notice how upon removing the brackets preceded by a negative
sign, the signs of the terms inside the brackets change. Observe the
signs of 40 and 3 in the first example, and that of 15 and 56 in the
second.
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@ Example 13 : Consider the expression 500 — (250 — 100). Is it possible
to write this expression without the brackets?
To evaluate this expression, we need to subtract 250 — 100 = 150
from 500:
500 - (250 - 100) = 500 - 150 = 350.
If we were to directly subtract 250 from 500, then we would have
subtracted 100 more than what we needed to. So, we should add
back that 100 to 500 — 250 to make the expression take the same
value as 500 - (250 - 100). This sequence of operations is
500 - 250+100. Thus,
500 - (250 - 100) = 500 - 250 + 100.
Check that 500 - (250 - 100) is not equal to 5007250 — 100. Notice
again that when the brackets preceded by ative sign are
removed, the signs of the terms inside the kets'¢hange. In this
case, the signs of 250 and — 100 change d 100.
@ Example 14 : Meena has a rare coin gbllectign. She has 28 coins in

one bag and 35 coins in another. S ifts hey friend 10 coins from
the second bag. Write an expressi heglumber of coins left with
Meena.
This can be expressed by - 10).

We know that this s t as 28 + (35 + (-10)). Since the

terms can be added in any Order, Zhis expression can simply be written
as 28 + 35 + (-10) 8 + 35= 10. Thus,

28 10) =28 + 35 - 10 = 53.
When the bracketsS¥@re NOT preceded by a negative sign, the terms
within them nge their signs upon removing the brackets.
Notice the sig the terms 35 and - 10 in the above expression.

Rather than sfmply remembering rules for when to change the
sign and when not to, you can figure it out for yourself by thinking
about the meanings of the expressions.

2.2.6 Tinker the Terms |

What happens to the value of an expression if we increase or decrease
the value of one of its terms?

Some expressions are given in following three columns. In each
column, one or more terms are changed from the first expression.
Go through the example (in the first column) and fill the blanks,
doing as little computation as possible.
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(G +C1=GD | (6D + 16 =GD) | €8D + €16)=()
+€10=3® | |6+ @O =D || €89 +159=(
54 is one more than 52 is one less than
53, so the value will 53, so the value will + =O
be 1 more than 37. be 1 less than 37.

G + @@= | |GD+D=
Is —15 one more or Is —17 one more or + =©

one less than -16? one less than -16?

>4

Figure it Out - 2.3

1. Fill in the blanks with numbers, and ith operation signs
such that the expressions on bo des'are equal.
@24+ (6-4)=24+6[ |____
(b) 38 + ( [ ] ) =384+ 9 -
() 24-(6+4)=24[ |6-4
(d24-6-4=24-6
(€ 27-(8+3)=278

®27-C___ =27-8+3
2. Remove the b s and write the expression having the same
value.
(@ 14 + (1 (b) 14 - (12 + 10)
(c) 14 + (12 |10) (d) 14 - (12 - 10)
(e) -14 + 12 - 10 ) 14 - (-12 - 10)

3. Find the values of the following expressions. For each pair, first
try to guess whether they have the same value. When are the two
expressions equal?

(@ 6+ 10)-2and 6 + (10 -2)
(b) 16 -(8-3)and (16 -8) -3
() 27 - (18 + 4) and 27 + (-18 — 4)

4. In each of the sets of expressions below, identify those that have
the same value. Do not evaluate them, but rather use your
understanding of terms.
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GD +1D = | @+ @®=-O| |8 + -

54, 53 0IQ 2 604 52, 53 0l Q¢
ARQRIS R 604 AQAYRIS Ry + C19)=C)
37 0IQ 1 & 37 0IQ 1 &9

G +@>-O | |BD+cD =
15, -16 0Ig 1 117, 16 0I 1 + 26=-)

@ @ 1 699l @¢ @ 1 694l

FRANY, INYIRY, - 2.3

1. 9RYINEQ A°HYI 9Q° QIER 9F IR QP QA 6YUAR AQAYRIQ Q@
aiga IR AL 629 |
(@A) 24+ 6 -4 =24 +6 A
b) 88+(__ [ |__)E38 4
4

() 24 - (6 +4) = 24
(d 24 -6-4=24 -
() 27-8+3)=2783

0 27- (____ __)=27-8+3
2. QRA12AIE AYe URYRIHIGER 6T 6AUD AAYRIG AR UAARR
QLR |
(@) 14 + (12 + 10) (b) 14 - (12 + 10)
(c) 14 + 12"- 10) (d 14-(02-10)
(e) -14 + 12 - 10 H 14-(12-10

3. BORYe JRgRIHIgRaa AIe G9a AQ | g634R 621IA QIR AR @ Q6% g6
QMR AQ | 6R6CEER QRG AAYRIFQ AR AAR 689 &@ ?
(@) (6 + 10) -2 9Q° 6 + (10 — 2)
(b) 16 — (8 — 3) 9Q° (16 - 8) - 3
(€) 27 - (18 + 4) 4Q° 27 + (-18 — 4)

4. 3¢6Q FUAIRQ AAYRIHGER F1IQ 682 64IF1 AAYRIS QIR AR T2 |
6Q9ERQ 2R @ ¥Q 99T 9T 6Nt |
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(@) 319 + 537, 319 - 537, — 537 + 319, 537 — 319
(b) 87 + 46 — 109, 87 + 46 — 109, 87 + 46 — 109, 87 - 46 + 109,
87 - (46 + 109), (87 —46) + 109

5. Add brackets at appropriate places in the expressions such that they
lead to the values indicated as shown in the below example 65 - 18 +
12 = 35, the correct expression is 65 - (18 + 12 )= 35
(@34-9+12=13
(b) 56 - 14 -8 =34
(c)22-12+ 10+ 22 =-22

6. Using only reasoning of how terms change their values, fill the blanks
to make the expressions on either side of the equality (=) equal.

(@) 423 + =419 +
(b) 207 - 68 = 210 -

7. Using the numbers 2, 3 and 5, and thg
brackets, as necessary, generate expre
values as possible. For example, 2

8. Whenever Radhika has to subtr.
subtracts 10 and adds 1 to it.
(@) Do you think she alwayggget
(b) Can you think of othe

,36-9=26+ 1.
ect answer? Why?
strategies? Give some

examples.

9. Consider the two sions:a) 73-14 + 1, b) 73 - 14 - 1. For each
of these express identify the expressions from the following
collection th e equal to it.

(@ 73 -(14 + b) 73 -(14-1)
(c) 73+ (- 14 + d73+(-14-1)

2.2.7 Removing Brackets — Il

@ Example 15 : Phani and Prem went to a hotel. Each of them ordered
a vegetable cutlet and a rasgulla. A vegetable cutlet costs ¥43 and a
rasgulla costs I24. Write an expression for the amount they will have
to pay.

As each of them had one vegetable cutlet and one rasagulla, each
of their shares can be represented by 43 + 24.

@ What about the total amount they have to pay? Can it be described by
the expression: 2 x 43 + 24?
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(@ 319 + 537, 319 — 537, — 537 + 319, 537 — 319
(b) 87 + 46 — 109, 87 + 46 — 109, 87 + 46 — 109, 87 — 46 + 109, 87
— (46 + 109), (87 — 46) + 109
AIRYG ALAEQ @FIRI AR VAYRNFFRQ 9Fe RY ARG QY VYD
JIR6Q VR IQLIQ QA |
QQI2QE YQd 65 — 18 + 12 = 35, Q0R AANAG 65 — (18 + 12 )= 35
@ 34-9+12=13
(b) 56—14—-8 =34
(€ -22-12+ 10+ 22 =—22
JAYIREQ AR A°HYI JRd AR 699D Q0B AIFA QIR AR 629 |

(@ 423+ =419+ __

(b) 207-68=210—-__

2, 335 9G° ‘4 B~ QN1 QIRTIQ AR 6UEG AR I Ale &R APYIR AR
QPR F0R @Q 1 609 2 — 3 + 5 = 4 99° 3 » ( =

6606R6R 6@161T A°HYIQ 9 IS }Q QUIY 10 T6LIG 2Q 6Q26Q 1

6919 @RI | QQI2AE QA 36 - 9
(a) 62 A9GI OR ARQ RS & ? FBEG ?

(b) Q6¢1 6QEAR &URY 6RITIR Q@ QAR @ ? 6R6CR QIS
QY |

QYR AR QLRI QRBPMIAIRQ |

(@73-14+1, (b -1 g6Q4aQ AR AAIR Q1 dgIS9eq
FANGL 9GRS UYL LS KA |

(@) 73 — (14 + (b) 73 —(14 - 1)

(c) 73 + (- 14 4%1) (d 73+ (-14-1)

2.2.7 @@a12aqdiad - i

®

QQI2QEl 15 : T 6 697 62 AR 6QIRIFY QIR J6BIR 66115~ 6RSIN FTERS!

3 QIAEAIN HIRAER | 6ATY RFERTQ QIFl T43 B 69T QACAIRQ Qe T24 |

6Q716R 6RIRIFTQ 6QRARI 671G TFIQ AQAEQ APHIR ARAIRIE AIUF6Q RS Q@R |
662G 964K 661G 6RHIN AT6RS B AUACAIR QLS 604 TERUR 43 +

24 9@l 6Q6Q |

6063 6AAER 6AlIGT 6966 TF| 669 ? YLIQ AAYRIG 2 x 43 + 24 @R Q4!

QAL @ ?
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Writing it as sum of terms gives:

+
This expression means 24 more than m |
2 x 43. But, we want an expression 2 x (43 +24) 3
which means twice or double of 43 + 24.
We can make use of brackets to write
such an expression:

2 x (43 + 24).
So, we can say that together they have
to pay 2 x (43 + 24). This is also the same

as paying for two vegetable cutlets and
two rasgullas:
2x43 + 2 x 24.

Therefore,
2x43+24)=2x4 2 .
rd

@ If another friend, Satish, joins them & the same items, what

will be the expression for the totdl amo 0 be paid?

@ Example 16 : In the Republic patade, there are boy scouts and
girl guides marching together, C march in 4 rows with 5 scouts
in each row. The guides marchui ws with 5 guides in each row (see
the figure below). How gnany s and guides are marching in this
parade?

The number of couts marching is 4 x 5. The number of girl

guides marching ;
The total nu r b b o 4‘\
scouts and guides will be 3x5 < off
4x5+3xb5. P
This can also be found by first finding &b
ofp

of

&

o

(4+3)x5

the total number of rows, i.e., 4 + 3, and

then multiplying their sum by the number ¢

of children in each row. Thus, the number

of boys and girls can be found by (4 + 3) x 5.
Therefore, 4 x 5+ 3 x5=(4 + 3) x 5.

Computing these expressions, we get

4x5+3x5= +@=+@=@

(4+3)x5=7x5=35

x5
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421Q 99 AQUIA 6RYER:

@xa)+ @D

2 9AgRI9R U 2 x 43 01 24 UG | /NN
~ : 4 < 2x(43+24) < 743 ok
39, 2I9Q USSR 43 + 24 Q QRS | =

QRAT QILLIQ KA 2I6¢ ILIQ ERYAIAR! 64:

e

2 x (43 + 24). 2X43+2x2

604, AI6F FEAIRQ! 64 6QALNNER 2 X (43 + 24) 6991 629 |

2l QR0 @C6NG 8 QG QACAINQ Q7 AR AAIR |
2x43 +2 x 24

NS
2 x (43 + 24) = 2 x 43 + 29X

9T AR F68l Al AGY QTR AR 6419 @ 686 cIMag 600 *ARIY AL 641G
IR AQANEQ AIPHIR AAYRIF6R

QAQILQE 16 : 98107 @9 Q4

62N | AAGER 5 F8 AQ
0Q AQIAT) | 66069 & AYIEQQE
@Q%em ?

QYI6QREQ 2 G2 | QIR ARAG A°FYI 4 x 5 | 2°¢ G248 @R QAR FIRG
QY 3 x 5 |

6C1G &°8 Gl 1R6 6 ARG A°HI

4 x5+3x51 3x5
geIee! 641G dIE A°HYI, 2I] 4 + 3 A

@A 9Q° QI'U6Q 649ERA 6LIITRQ

J624R AIGEQR 2 ARAATQ Q°GHYI QLS

JEe @Q 1 Y2l €IAGAIRQ | N2AQ x5
QAUIEQ, AR I° QUFRNQE A°GHY|

(4 + 3) x 5 QA QLA FAULIQAVIRR |
60§,4x5+3x5=(4+3)x5|

(@ JAGRNITRR FIEIR! [EM, 26 VIR

4x5+3x%x5= + @ =+@=@

4+3)x5=7Tx5=35

AR 2P 6 QAR FIRR AR AYIEQQ AFFS

° QIRRER 5 R8 AQ 3 G AIG 6! | (FF)
6960 R4 GG 8 QG IR &°6 24

&
&
&
A ¥
%
v

PP PP

o
(4+3)x5

PP
PP PP
PP PP

—
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@ 5x4 +3=>5x(4+ 3). Can you explain why?
Isbx(4+3)=5x(3+4)=(3+4)x5?
Take away point : The observations that we have made in the
previous two examples can be seen in a general way as follows.
Consider 10 x 98 + 3 x 98. This means taking the sum of 10 times
98 and 3 times 98.

%+98+98+98+98+98+98+98+98+/98+98+98+98
~~ R
10 times 3 times
Clearly, this is the same as 10 + 3 = 13 times 98. Thus,
10 x 98 +3 x 98 = (10 + 3) x 98.
Writing this equality the other way, we get
(10 + 3) 98 = 10 x 98 + 3 x4

Swapping the numbers in the products & property can be
seen in the following form:
98x10+9x83=9 3)
98 (10+3)=9 0 3.
Similarly, let us consider the expressi 4 x 10 -6 x 10. This means
subtracting 6 times 10 fr 4 10.
es

o M

100+10+10+10+ 10 + 10++10+10+ 10 + 10+10+10+10+10+10

Clearly, this 8 times 10. Thus,
4x10-6x10=(14-6) x 10,
or

(14-6)x10=14x 10-6 x 10
This property can be nicely summed up as follows:
The multiple of a sum (difference) is the same as the sum
(difference) of the multiples. This property is called distributive

property of multiplication over sum (difference).

2.2.8. Tinker the Terms li
Let us understand what happens when we change the numbers
occurring in a product.
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() 5x4+3=5x(4+3) 266 a ? LR, odel e0IAe § ?
X (4+3)=5x@B+4)=@B+4)x51
o SUA QZ: 99 QR0 QALILAN6R 2I6F KRS ADI6RVNYLY ARIASRIER
Qq06Q COHIAIQAIBE |

10 x 98 + 3 x 98 22 98 @ 10 Y&l B 98 @ 3 GIQ AAF |

98 + 98 + 98 + 98 + 98 + 98 + 98 + 98 + 98 + 98 + 98 + 98 + 98
\_ /) -
~
10 2 3 2
ARRI6R, N2I 10 + 3 = 13 §& 98 A2 AAIR | 684
10 X 98 + 3 x 98 = (10 + 3) x 98

2R YRAERQ
(10 + 3) 98 = 10 x 98 + 3 x 98.
YA R TR 96 RYSA 2Iea FET Ql, ¥ o0q 9 glea
CQHIYRAIRR |
98 X 10 + 98 x 3 = 987(10 + 3); °
98 (10 + 3) = 98 x 10 # 98 x 3.
6929Q, 14 x 10 - 6 X 10 Q AAAIR | IR 10 Q 14 YEIQ 10 Q
6 Q6 Y6 629 |
o
- N
10+10+10+1 + 10+ 10+ 10 + 10 + FI0+1H0+3F6+31H6+10+16

eQ A% 69 M4 - 6 =8 Q 10 Q8 |
14 x 10 - 6 x 10¥= (14 - 6) x 10,

@Al
(14 -6)x10=14 x 10 - 6 x 10
@ G009 RS QA A°6VA6Q gRIS @QAULIRAIQAQ
9@ 6QIITR(F A Q6AIITR) Q e, JIeageaa caldTR(Fal
QEAITR) AE S QAR U6 | 9& FAAg 6419 (R F62I9) J@ A RAEAQ
JEFQ Q@€e FA9 QLI |

2.2.8 APYYe 99 Fuas - 1l
21 6QYSI, 601N IR JRAUQ A°HIQ TAFRR 626M /'8l 629 7
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(?) Example 17 : Given 53 x 18 = 954. Find out 63 x 18.
As 63 x 18 means 63 times 18,
63 x 18 =(53 + 10) x 18
=53 x18 + 10x18
=954 + 180
= 1134.
@ Example 18 : Find an effective way of evaluating 97 x 25.
97 x 25 means 97 times 25.
We can write it as (100 — 3) x 25
We know that this is the same as the difference of 100 times 25 and 3
times 25:
97 x 25 =100 x 25 -3 x 25
Find this value.
@ Use this method to find the following produ
(a) 95 x 8
(b) 104 x 15
(c) 49 x 50
Is this quicker than the multiplicatio
@ Which other products might befquicke

ure you use generally?
ind like the ones above?

1. Fill in the blan nbers, and boxes by signs, Mat{ﬁlealk
so that the e ns on both sides are equal. 3.
(a) 3 x (6 =3%6 +3x7
(b) (8 + 3) x 4+3x4

©3x(B5+8%3x5[ |3x___
d©O+2x4=9%x4| [2x___

e)3x(__ +4)=3__ +
M(_+6)x4=13x4+___
@3x(_+ )=3x5+3x2
(h) ( + )% =2x4+3x4

(5xO-2)=5%x9-5x__
GB-2)x7=5x7-2x____

K5xB8-3=5x8| [5x___
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QQIEQE 17 : 53 x 18 = 954 626M 63 x 18 Q A7 A4 A |
6462Q 63 x 18 2R 63 Q 18 G4l |

63 x 18 = (53 + 10) x 18

=53 x 18 + 10 x 18

954 + 180

1134.

QQILQE 18 : 97 x 25 Q AYIAR IR IR TRYL QI ¢ ! |
97 x 25 28l 97 @ 25 Q4 |

42IQ 2166 6RYRI (100 - 3) x 25

42IQ 28 100 @ 25 999 3 @ 25 Y8l F6AT

97 x 25 = 100 X 25 - 3 X 25
N2 Ry B Q|
@ 990 SRS K} JEITR 40 *Q |

(a) 95x8
(b) 104 x 15 @

(c) 49 x50

QIR AIQE g@el OlQ 92l Aee @Ige
2GY 60% JIFYeR AU IR RS MY 218 FR6eQ ?

e |
3X6+3x%x7
=8x4+3x4

(c) 3x(5+8=3x5]  |3x___
(d) ©+2)x4=9x4| |2x___
e 3x(__ +49=3__ +

H (__+6)x4=13x4+_

@ 3x(_+ )=3xb+3x2

h) (_+ J)x_ =2x4+3x4

i 5xO-2)=5x9-5x__

) (B-2)x7=5x7-2x____

k) 5x(8-3)=5x8| |5x___

QY CJEQ 09
@ 3x(@6+
(b) (8 + 3) x
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M@B8-3)x7=8x7| |3x7
m5x(12-__ )= [ |5x___
m(A5-—_ J)x7=___ | |6x7
bx(_ - )=bx9-5Hx4
P (- )x =17x7-9x7
In the boxes below, fill ‘<’, >’ or ‘=" after analysing the expressions on

the LHS and RHS. Use reasoning and understanding of terms and
brackets to figure this out and not by evaluating the expressions.
@ (8-3)x29| | (3-8 x29

) 15+9x18 | |(15+9) x 18

(©23x(17-9) | | 23x17+23x9
(d) (34 -28) x 42| | 34 x42-28x42

Here is one way to make 14: 2 x (1 + 6) = there other ways of
getting 147 Fill them out below:

(@) x ( + ) =14

(b) x + ) =14

(c) x ( + ) =14

(d) X + ) =

Find out the sum of the given in each picture below in at

least two different_ways. cribe how you solved it through

expressions.

1%
‘fh Figure it Out - 2.5

1. Read the situations given below. Write appropriate expressions
for each of them and find their values.
(@) The district market in Ongole operates on all seven days of a
week. Rahim supplies 9 kg of mangoes each day from his
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M B-3)x7=8x7| |3x7

m 5x(012-__ )= [ |5x___
m (5-_ )x7=__ | |6x7
0 5x(_ - )=5x9-5x4

P (- Ix_ =17x7-9x7

2. QI g (LHS) 9&° @leid alg (RHS)6Q 28I 90geI69Eq 36494 @@ 06q
QYNGR FIFYLR6R ‘<, > FA = §F S 99 | AINIFIYRRQ IR S 2QQ,
e G° 9RQIQ QLIS Qall 93 SIS K] Y2l A4ig !Q |
(@ (-3)x29 |:| (3-8)x29
b) 15+ 9 x 18 [ ] as5+9x18
© 23x@7-9 [ ] 23x17+23x9
d @B4-28)x42 [ | 34x42-28x

3. 14 JIRQ! QIR 9@ QIS TSR 14: 2 x (1 + & 14 IR AIQ A
QORI YT @ ? TY6Q 2RI YAUGIR IS Q! |

6&

(a) x + ) = 14
(b) x ( + ) = 14 < ’
(c) x ( + ) =
(d) x ( + ) A1
4. QI6Q QN YERUR 9Q6Q QIR YIGRRQ AAF UG Q76Q QR @@ A6

AIRIFIEQ LI FUQ AANIE AR 6RS |

4o Q| AISeR U

FRANY, INYIRY, - 2.5

1. Q96Q QLIRS 0gegeq 9% | 9601e J0ge dIa 299 d186e 9agRIsgee
Y ARG QQ |
(a) UseFIM PR QIS AYILER AIG G@ 6 | AR 0% AUGER TRAS! IR, YERUR @F
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orchard and Shyam supplies 11 kg of mangoes each day from his
orchard to this market. Find the amount of mangoes supplied by
them in a week to the local district market.
(b)Bhanu earns 320,000 per month. She spends 5,000 on rent,
%5,000 on food, and ¥2,000 on other expenses every month.
What is the amount Bhanu will save by the end of a year?
(c) During the daytime a snail climbs 3 cm up a post, and during the
night while asleep, accidentally slips down by 2 cm. The post is
10cm high, and a delicious treat is on its top. In how many days
will the snail get the treat?
2. Murari reads a two-page story every day excgft on Tuesdays and
te réading in 8
this sCenario?

Saturdays. How many stories would he comp

weeks? Which of the expressions below desg

(a)bx2x8
b)(7-2)x 8
(c)8x7
d)7x2x8
(€ 7x5-2
H(7+2)x8
(g 7x8-2x8
(h) (7-5)x 8

3. Find different of evaluating the following expressions:
@l-2+ 6+7-8+9-10
M1-1+1¥1+1-1+1-1+1-1

4. Compare thé€ following pairs of expressions using ‘<,

¢ 9 3 9

>’ or ‘=
by reasoning.

(@) 49-7 + 8 [ ] 49-7+8
b)83x42-18 | | 83 x 40 - 18

(€ 145-17x8 | | 145 - 17 x 6
(d)23x48-35 | | 23 x (48 - 35)

e 16-11)x12 [ | ~11x 12+ 16 x 12
M (76 -53)x88 | | 88 x (53 — 76)

(g 25 x (42 +16) | | 25 x (43 + 15)
()36 x (28-16) | | 35 x (27 - 15)
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9 @.91. @Q ¥Q° GUIF TF QUPEQ FRAQ! U JE6RYR @@ 11 A.9l. 9] 1T QI9q
cQIQIQ 21218 | 6719w QIQI 2y AYIAdIS 6IFIRYR! AP A AQE
6R6Q ?
(b) QR QTR 2L 720,000 | 64 €11AQ AQ @G |INLQ T5,000, FIQY QLYY T5,000 IQ°
I HF LY T2,000 SIF FEQ | 606Q 64 9T 6RE6C OF| AZA KA ?

(c) 691G 6018l @R6Q6R IR 4 RUAY 3 64.71. 96% IQ° 6dlaRI 6Q6R AR 2
6Q.9. §1deN | 4G 10 62.71. QP 9e° Y4 QU6Q YIS FIGY 2T | Y4 AGRQUIG
J28Ql JIQ 01 666 &9 AT ?

IR AFRAQ B TR GG QY @R AIFFEQ JOL@ 90 QFIQ U@ 9 U6 | 61

8 AYIL6Q 6R60IT T AFR ? FFEQ TRINIRAS! 699 JIFER VYRS I2Ig o0

Q.
&

299 719 A49Q 30 g4In! 6Rdl |

1-2+ 6+7-8+9-10
1-1+1§1+1-1+1-1+1-1

2.
@EeQ ?
@ b5x2x8
(b) (7-2)x38
(c) 8x7
d 7x2x8
) 7x5-2
H @+2)x8
@ 7x8-2x8
(h) (7-5)x38

3. QUNYE QISR 9_g
(@)
(b)

4,
@ 49-7+8 |:|
(b) 83 x42-18 |:|
(© 145 - 17 x 8 |:|
(d) 23 x48-35 |:|
() (@16 -11)x 12 |:|
) (76 - 53) x 88 |:|
@ 25x@2+16) [ ]
(h) 36 x (28 - 16) |:|

‘<, @RS QIQEIQ 94 BY6KIRI GG JAYRIFPLRa YRRl 99 |

49 -7+ 8

83 x 40 - 18
145 - 17 X 6

23 x (48 - 35)

-11 x 12 + 16 x 12
88 x (53 - 76)

25 x (43 + 15)

35 x (27 - 15)
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5. Identify which of the following expressions are equal to the given
expression without computation. You may rewrite the expressions using
terms or removing brackets. There can be more than one expression
which is equal to the given expression.

(@ 83-37-12

(i) 84 -38-12 (ii) 84 - (37 + 12)
(iii) 83 - 38 - 13 (iv)—37 + 83 -12
(b) 93 + 37 x 44 + 76
(1) 37 +93 x44 + 76 (i) 93 + 37 x 76 + 44

(iii) (93 + 37) x (44 + 76) (iv) 37 x 44 + 93 + 76

6. Choose a number and create ten different exprgssions having
that value. For example, if I choose 15, one ession to get 15 is
(2x7)+ 1, anotheris (3 x6) -3, ..

time now. Here we started byarevising the meaning of some simple |
expressions and their value |

e We learnt how to compare tain expressions through reasoning

instead of blunt Auating them.

e To help read and

|
|
|
|
Aluate complex expressions without confusion, we I
|
e When an expi€ssion is written as a sum of terms, changing the order I

of the terms or grouping the terms does not change the value of the |

expression. This is because the “commutative property of addition” I

and the “associative property of addition”, respectively. |

|
e To evaluate expressions within brackets, we saw that when we remove |

brackets preceded by a negative sign, the terms within the bracket I
change their sign. |
e We also learnt about the “distributive property” — multiplying a number I

with an expression inside brackets is equal to the multiplying the :

number with each term in the bracket. |
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5. QAIQ @ 9Q FY6Q QUILIRYRI FISICR AAYRIE AR AT VARG 96 @R | Q671
JAgRIGgLq Ja QLI A% @ Q9F1 AJAIQE 2R 6RYAIQ | MOIEQ YRR
AAYRIG, @R AAYRIS AL AR 6LIRAIER |
(@ 83-37-12

(i) 84 -38-12 (ii) 84 - (37 + 12)
(iii) 83 - 38 - 13 (iv) - 37 + 83 -12
(b) 93 +37x44 + 76
(1) 37 +93 x44 + 76 (i) 93 + 37 x 76 + 44
(iii) (93 + 37) x (44 + 76) (iv) 37 x 44 + 93 + 76

6. IR A°HY 9 IQ° QHIF QR QR FIEER AQAYRIE 6RY YILIQ AR A@ A AR AR
629 | Q1294 YQd, 98 16T 15 ARG SIF 6668 15 AIAE IR 661G AAYRIE
6228 (2 X 7) + 1, ARG (3 x 6) - 3, ..

° QMR 267 FIEGR AAYRNLRE A0 ode @9l dg6m | 0oIeQ I6e

<

62609 Aae FIdGe dage! &l da ARN6Q a3 2RISR FEM |

° 267 AIFAR Q1PEQ ECR JAGRHIRR AIF Ada @ QF 92Ig 93 AR

|

|

|

|

|

|

|

|

QRGI K891 Fgsa :

o JQ IQ° QRQ1 R ISeR JAgRIHgRaa JOR B 19 Ada 99l JYER | :

* 64606967 9@ N0 AYRIFR IIGRNA AR VARRAR KR AN AIQ YRG! KA :

R0 6QITTR TS FEM AIRQ AGLRR DI Q@ | 92! 2UIFEF 6219 RAUQ ‘|ARRAA] |
QA Q° 6419 YRAUQ ‘AL6IAN TR’ 26T |

° QA1 FILLE 62IRYRI FIFOR VAYRIFRQ AAJIF ATAER IRAT Y9 A9IAR BF 26

* 267 1) “QEQ TAr” AAREA RISIEM, IR VAT -G A°GHYI A IR A°HYIQ YEITR,

|
|
|
|
|
—~ —~ —~ —~ < |
Q0a1 Ge6a 29I egRea 59Q JGeae 949 | :
|
|
Q8R! A1Ig P6RIR °HYIQ YITRA AAF A2 AR | :

|



Using three 3% along with the four operations (addition,
subtraction, multiplication, and division) and brackets as needed
we can create several expressions. For example, (3 + 3)/3 =
2,3+3-3=3,3%x3+3 =12, and so on.

Using four 45, create expressions to ge alues from
1 to 20.

Using the numbers 1, 2, 3, 4, actly once in any
-10 and +10.

Using the numbers O to QPexact e in any order, make

order get as many values as possib

an expression with a valug
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A PEEK BEYOND

THE POINT &%

Learning outcomes:

Learners will be able to

¢ Understands and represents rational numbers in decimal form.

% Applies decimal concepts to solve real-life measurement problems.
¢ Develops fluency in manipulating and comparingg@ecimal numbers.
*¢ Understands patterns and relationships betwe
% Recognizes the limitations and context-specifi

3.0 Introduction

Karthiks mother was fixing a toy. She
was trying to join two pieces with

help of a screw. Karthik was watcRing
his mother with great curi i
mother was unable to join tRe
Karthik asked why. His mothier

that the screw was not e riglttsize f,, R e

She brought a screw from the box and was able to fix the
toy. The two screwg,loo the same to Karthik. But when he observed
them closely, he were of slightly different lengths.

Karthik was fascinated
by how such a small
difference in lengths could
matter so much. He was
curious to know the
difference in lengths. He was
also curious to know how
little the difference was
because the screws looked
nearly the same.

In the following figure, screws
are placed above a scale. Measure them and write their length in the
space provided.
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Between 2 cm

and 3 cm

More than 2%

T cm but less

0 1 2 : 3 than3cm

||||H|||II|||IIII|||||[|||I|I|||I|||H| 7 l“'l'"I““l”“l””l"”l
0 1 ? 3 2-—~cm

@ Which scale helped you measure the leng e screws accurately?
Why?

@ What is the meaning of 2 o cm (t the first screw)?

As seen on the ruler, the umt length bet@wveén two consecutlve numbers

is divided into 10 equal pdrts. To e length 2 10 —cm, we go from
O to 2 and then take seven of % The length of the screw is
7
2 cm and 10 °m- ly, we can make sense of the length 3 % cm.
We read 2 % s o and seven-tenth centimeters, and 3 % cm
as three and -tenth centimeters.
Length Can be read as
3 cm
10
8
5°
10 °m
4
8
1o om
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@ Can you explain why the unit was divided into smaller parts to measure
the screws?

@ Measure the following objects using a scale and write their
measurements in centimeters (as shown earlier for the lengths of the
screws): pen, sharpener, and any other object of your choice.

@ Write the measurements of the objects shown in the picture:

1 2 3

(l
kIIII|IIII|IIIIE|IIII|I|III | [T ||III|III

0 . 2 3 4

As seen here, when exact me eSharegrequired we can make use of
smaller units of measurement.

3.1 A Tenth Part
The length of the penci

wn in the figure below is 3% units, which can

1
also be read as 3 u our one-tenths, i.e., (3 x 1) + [4><—j units.

10

1,1 .1 .1 .1 .1 .1 _,1 ~1

1 1 ., 1 .1 .1 .1 .1 .1

0107107107107 10710 "0 10 T 10

. 1 1 .
=10t1mesﬁ—10x10—1umt

This length is the same as 34 one-tenths units because 10 one-
tenths units make one unit.
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3.1 Q¢ll°¢l:
37 926Q 69RINR @ aa, 92IQ 3 9@ B QIQ QdI°d Ia@ 6QIM LI,

o |
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1 34 10 10 10 4
Yx— =2ty T VT )
0° 10" 10 10 10t 1o (84 one-tenths)

=1+1+1+%(3and4one—tenths)

A few numbers with fractional units are shown below along with

how to read them.

1
4 E_) ‘four and one-tenth’

4
m —— ‘four one-tenths’ or ‘four-tenths’

41

o ‘forty-one one-tenths’ or ‘forty-one S

1
Mg — ‘forty-one and one-tenth’

For the objects shown below, write @eir 1 hs in two ways and

read them aloud. An example is giveRgdor USB cable. (Note that

the unit length used in each difagram ot the same).

The length of the USB cable issd 5 Lnits or f—ﬁ units.

10

Dl 9 10 11

@ Arrange the following lengths in increasing order: I

@ B (@ ()

5 6 7 4
(e) 1075 () "o () 7o (h) m
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1 34 10 10 10 4
MBx—=—=—+—F+—+— °
10 10 10 10 10 10 (34 24r4)

=1+1+1+%(3G4@€1I°<61)
QI6Q 660 AW FAIYIRE AIA IRIQ @IQ ALIKIN FIEQ |
4 %—> FA B IR Q4G

4 (= ~ ~ ;
o T ©I9 99 Qdl'a @Rl 9IG Q4ll°d
al
10
1

415 —— ‘YIR9IRS B 9@ QlI°E’

06R UIYINAS! 9YYES IR 697I0TR 65AIYR] IAEQAGMS IQ° QEAITER
a¢ | USB ¢l 9Ia! 661158 Q@124 G2IQIe 4l , J6GHR TQEQ QHALE IaR

6944 AR Q6%)

‘GROIR G 9 @6II°S @Al IR S Q@4alI°E’

48

0 @@ |

USB Q1@ 65844 4 @ % 999 9

(?) B¢ 6TdIgeQ 2ICRIE GAEQ ARIR 6AY :

(@ — (b)) (0 S (d) B
() 102 (0 7o (9 6  (h)
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@ Arrange the following lengths in increasing order:
1 4 41 1

10107107 10 |
@ Example 1 : Karthik is measuring some of his body parts. The
length of Karthik 5 lower arm is 2% units, and that of his upper

arm is 3% units. What is the total length of his arm?

To get the total length, let us see the lower and upper arm
length as 2 units and 7 one-tenths, and 3 units and 6 one-tenths,

respectively.
So, there are (2 + 3) units and (7 + 6) one-tenths. Together,

they make 5units and 13 one-tenths. But 13 onegenths is 1 unit
and 3 one-tenths. So, the total length is 6 unit 3 one-tenths.

(a) (2+3)+(%+%}

=(2+3)+(%}

10

=5+E+i=5+1+i
10 10 10

Or, both the lengths can be converted to tenths and then added:

(c) 27 one-tenths and 35 one-tenths is 62 one-tenths %+%=%

60 2
2 is the same as 60 one-tenths (E} and 2 one-tenths [E)’

10
which is equal to 6 units and 2 one-tenths, i.e., 6%

144



(?) @q cRdugEQ 2I6QILE GAEQ ARIR CA:
1 4 41 1

10°10°10° 10"
(@) @9I2ed 1: QG o8 49190 88 AFgeq IR | cla 79 asee 6gay |

2% 9R9, AF Q199 68y 3% QR 626R TR 6AIIS Q6 668 ?

210Q 646 67, B¢ QU 6 AF QYR 6B AIFET 2 YRR B 7 QG IRR
3 3 9QQ 6 6 QFI°8 YRRQ ANF AL AAIQ |

604 (2 + 3) @R B (7 + 6) QAI°F 99@ dd 5 9QQ 6 13 Q414 Iaa
29 1 @g, 13 @414 IR 221G 1 IR 8 3 Q48 AR 634 2GR 67119 6944 6
QR 6 3 QA8 e U6 |

(a) (2+3)+(%+%)

=(2+3)+(£)
10
=5+E
10
10 3 3
+1+

@9 QR 719 QII°F6Q GG KR 64IT A6 CANTR Fa FAYIRAIGS |

~ 27 35 62
(c) 27 QaI°8 B 35 Q4I°A 716 62 @4I° 29 | EJFE:E

~ 60 2
% 699® 60 @4ll°d (Bj G 2 Qdll°gl (E) AL AIe |1 4Ll 6 (o 9Q° 2

Q9ll°gl 49 AR, DIl 6%
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@ The lengths of the body parts of a honeybee are given. Find its
total length. Head Thorax Abdomen

Head: Z%units | ” || )

Thorax: 5% units
Abdomen: 7 %units

@ The length of Kalpana’s hand is 12 %units, and her palm is 6%

units, as shown in the picture. What is the length of the longest
(middle) finger?
The length of the finger can be fou by evaluating

4 7
(12+ﬁ) - (6+ﬁj . This can be done in diff t ways. For example,
4 7
(a) 12 + E_ 6 - B Q
4 7

=(12_6)+(E_Bj
3
=6- 7
3 4 ) 7o
=5+1- 1275 units 67, units
10 3
=5+ 10 1q
7 Discuss what is
=5+ 1 5 being done here
. 4 14 and why.
(b) 10 0
6l el
10 10
10

As in the case of counting numbers, it is convenient to start
subtraction from the tenths. We cannot remove 7 one-tenths
from 4 one-tenths. So we split a unit from 12 and convert it to 10
one-tenths. Now, the number has 11 units and 14 one-tenths. We
subtract 7 onetenths from 14 one-tenths and then subtract 6 units
from 11 units.
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6669 GIQ F12161 ZIGOA A 6866 2

10
21 Q¢ QUINER AAR1QE RACER | AQILAS g

4 7

(@) 12 + 10~ 6 — 10
4 7
=(12-6)+ (E‘B}

~ 4 7
RFRIQ Ul IO MA 6LQ: (12+Ej - (6+—j

6-- qaq
_ 3 4 10
3
=5+1-—
5 10
10 3
=5+ ——— =
10 10 90I6Q Q4 QARG G
7 7 35 3
54 = QL FAUVIRG
2I6ROR @Q |
4 14
12— -
(b) 10 0
6L _6 L
10 10

QEIe QG 6RGER 6UAQ @4, 6ALAR Q4II°d QIFQ I6AUT QAR AR JRUIFAR
621021 | 92 J0F06a AAY @A 64 4 Q4IHIQ 7 G418 FEAIT FAELR FIE | 664 12 NKAQ
YRR 218 9LIQ 10 Q48 IGREQ IR0 RAUTR! | FRAIR A°HIT 11 99K 6 14 Q4I°E 98a
62MI, 14 Q414 NRRQ 7 @FI°8 A YQ° 11 YRRQ 6 4aa S6AI9 QAU |
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@ Try computing the difference by converting both lengths to tenths.

1. A Celestial Pearl Danio’s length is 2 %cm, and the length of a

Philippine Goby is % cm. What is the difference in their lengths?
2. How big are these fish compared to your finger?

Celestial Pearl Danio

3. Observe the given sequences of nu
each term and extend the patte

. Identify the change after

3 6
(a) 49 459 4%9

2
10’ 9 9

6 7
(0)75, 85, ,

2 7
(b)SE’ 85, 9

7 3
@ 55, 5, ,

5
(e) 135,13, 1 , ,

5 4 3
(f)llﬁ, 105, 95, , ,

3.2 A Hundredth Part
The length of a sheet of paper was

S%units, which can also be said
as 8 units and 9 one-tenths. It is
folded ln half along ltS length IIII|IIII|IIII|IIIIIIIII|III| | | | |III|IIIII|IIIII|I|IIII|IIII|III

0 1 2SR R 6 8 9 10
What is its length now?
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626ATIA AN QIRG QI8 dIRg 691Q QI8
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3 6
(a) 4, 45, 45, _ , ,

2 7 2
(b)SE’ 85, 95,

6 7
(c) 75, 85, , , ,

7 3
(d) 55’ 55’ 9 b 9

5
109 9 9 9

5
(e) 13@,13, 1

5 4 3
() 115, 105, 95, , , ,

3.2 9@ SIGI°6 [ ——

H8Y QRN A 8% 9ee 911,

8 6 9 Q@4lI°d Y@@ ¢1d @RI | 9LIg MR QIGER
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We can say that its length is

4

between 4 0

units and 4%

units. But we cannot state its

exact measurement, since

there are no markings.

Earlier, we split a unit into

10 one-tenths to measure '0 =28 /4 5\6 TR e 10

smaller lengths. We can do

something similar and split
each one-tenth into 10 parts.
What is the length of this

smaller part? How many such s

As shown in the figure below, e oneftenth has 10 smaller parts,

and there are 10 one-tenths i unit; therefore, there will be 100

e e |

5 6 7 8 9
4% 45 4% 4w Yo 5

smaller parts in a unit. Therefore, one parts length will be ﬁ of a unit.
Returning to our question, what is the length of the folded paper?
We can see that it ends at 4% % , read as 4 units and 4 one-tenths
and 5 one-hundredths.

How many one-hundredths make one-tenth? Can

Math Talk

we also say that the length is 4 units and 45 one-
hundredths?
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‘f Figure it Out - 3.2

1. Observe the figure below. Notice the markings and the
corresponding lengths written in the boxes when measured

from O. Fill the lengths in the empty boxes.

1 2
15 /ﬁ /10
L 20 29 130
100 100 100 100
The length of the wire in the first picture i€ n in three different

1%% One a ne-t and four-hundredths
1% ne a fourteen-hundredths
% O undred and Fourteen-hundredths

2. For the lengths shown below write the measurements and read

out the measures in words.

B = == I
e R e |
I /

a) |
s e T T
b) |I|I|ILH]IIH]I|5||[HH]H6H|HH[II7II|HI||ILH||lll[llgllﬂl'\|HII[IEH|IIﬂﬂlll|l|ﬂ]islll||IH|I4IH|I|ﬂ||!l|]lﬂ!|2ll|
14E 14ﬁ 14ﬁ 14E 14ﬁ 14E1515E 15ﬁ _15ﬁ 15ﬁ 15ﬁ 15ﬁ
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7 8 9 1 2 3 4 5 6 7 8 9
610 610 610 7 710 710 710 710 10 710 710 l710 10

||‘|“'\|||H|||I\|||||\||I||||'|||t|\||\|||\||\|1||i|H||\|\||H|H|l||ll
d (42 92 932 g4 95 98 ol g8 1.10

3. In each group, identify the longest and the s«tlengths. Mark

each length on the scale.

(a)
1 30 .3

e TRTRNT] q >
0 3 4 5 6 7 8 9 10
45 54

(©  To0'100°T0

@ 3836366

10° 100 10100

30 31 32 33 34 35 36 37 38 39 40
10 10 10 10 10 10 10 10 10 10 10
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@ 10100100
(b)
©  00100°10°
(d) 30 36 36 6

10°7 100" 10100

0 L L L D L i

30 31 32 33 34 35 36 37 38 39 40
10 10 10 10 10 10 10 10 10 10 10
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8 2 9 8
© 5700 T00" 100
0 1
3 5 5 41
® 75700 10" 100
68 70
10 10

65 15 _ 87 7

©@ 15700100 100

6

6 8

: ‘ — 2——9
@ Example 2 : What will be the 0 100 and 10700 °

This can be solved in different§ays. ffome are shown below.
(a) Method 1

US+2}P£1+E—+ .
10 10 0 100
9 12 .
=17+ =+— 10 hundredths is
10 100
9 ) the same as 1
217+E+1 tenth.
10 2
10 100
_132
100
(b) Method 2 15—
10100
+ 6.8
10100
_ o2
10100
_ 1710 2
10100
_ 182
100
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(e) o l—

0 1
3 5 5 41
® %7007 10" 100
68 70
10 10

@ S8 7
10100°7100° 100

L

3 4 6 8
. - 22— 2
®) eqigaa2: 15 5700 @ 210700 @ 69

QAARIE AR | F6Q @8 G
(a) 996 1

Q@ 7 N9LIq KR QUILEQ

10 del1°gl,
1 Q@4ll°d 4L Q@

(b)
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@

Are both these methods different?

Observe the addition done below for 483 + 268. Do
you see any similarities between the methods shown
above?

(400 + 80 + 3) + (200 + 60 + 8)

= (400 + 200) + (80 +60) + (3 + 8)

=600 + 140 +11

=600 + 150 + 1

=600 + 100 + 50 + 1

=700 +50 + 1

=751

One can also find the sum 155%+ onverting to

hundredths, as follows.

© (15+2)+ [% m
102 100 hundredths
= 17+ﬁ is the same as
5 1 unit.
=17+1+ — Q

100

I
100
1534\ (268
(d) (W] " ( 100 '

1802 15 is the same as
~ 100 1500 hundredths
1800 and 2 is the same
~700 10 as 200 hundredths.
=18—%— &

100

Example 3 : What is the difference: 25 1— 6Em

One way to solve this is as follows:

2505255 10 558 10
10 10100 10100
LS N T S
10 10100 10 100

1ot 3
10 100
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2 996 QU @ A8 @ ?

483 + 268 AIR QY6Q AAYINAAS! FEAITQ AL *Q | Y& IRG A2 @ ARG
6@l61d AINBAY Q61 Qg @ ? A86e cuiQia
(400 + 80 + 3) + (200 + 60 + 8) 45
= (400 + 200) + (80 + 60) + (3 + 8)
=600 + 140 +11

= 600 + 150 + 1

=600 + 100 + 50 + 1

=700 +50 + 1
=751
4 8

- - - 3 -
966 G GIG6Q A0S @A Al 157 —_ Q 6T FCN6S
a4l 2QIGQ |
34 68
C 15 + 2) + [—+—J
(e) | 102) 100 100 100 §Q1°8, 1 99
= 17+700 Qg QAR |
2
= 172+ 1+ m
= 182
100
(d) %}L 208 15, 1500 §61°9 92
_ 1802 AR 9Q°
R, 2, 200 9IG1°8 AL
- 1002+1oo AR |
=18—= A
100

47
10100
2IQ AAIRIIS AR IR 691G ARG 62R

QAQLQE 3 : I6QIA @ 25 % -6

2520525510 558 10
10 10100 10100
6t e T et T
10 10100 10100

43
10 100
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@ Solve this by converting to hundredths.

3 4 6 8

. . : 15——mM-2——9
@ Example 4 : What is the difference 10700 “10100

One way to solve this is as follows:

3 4 7 14
G (@ (D

-2 o-_°2 o-_°2

10100 10100 10100
oo
10100
Observe the subtraction done below for 653 — 268.
Do you see any similarities with the methods W

above?

(600 + 50 + 3) - (200 + 60 + §)
= (600 - 200) + (50 - 60) + (3 - 8§)
= (600 - 200) + (40 - 60) + (13 -

= (600 — 200) + (40 - 60) + 5
= (600 - 200) + (140 - 60) +

=300+80+5
=385

C

Find the su
3 4 5 7 1 3
= 43— 9> 42—
(a) 10 100 (b) 10100 10100
6 4 3 7 4
15———+14——— 74—
(C) 10100 10100 (d) 100 100
6 3 6 2 9 9
§—-5— 12 —
(e) 100 100 (ﬂ 100100 10100

3.3 Decimal Place Value

You may have noticed that whenever we need to measure something
more accurately, we split a part into 10 (smaller) equal parts ? we
split a unit into 10 one-tenths and then split each one-tenth into 10,

onehundredths and then we use these smaller parts to measure.
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(?) 9erdsa 9d8e @@ ARG Q4 |

3 4 6

8
NS LA B ?
® a@i2ad 4: 15;575-2700- @ R6AIFTR 6760

42IQ AFRIIL FAR! AR 64T TI8T G¢ aF AL8:

10100

653 - 268 AIR QY6Q AAYIRAS! FEAITQ AL K |
Je 996 A2 Y@ J80Q @8 ATLAY QYR @ ?

(600 + 50 + 3) - (200 + 60 + 8§)
= (600 - 200) + (50 - 60) + (3 - 8)
= (600 - 200) + (40 - 60) + (13 - 8) @

= (600 - 200) + (40 -60) + 5
= (500 - 200) + (140 - 60) + 5
=300+80+5

O

6AINTR @ 6%

3 .4 57 13
= 43— A, P
(@) 75+3700 (b) 975700 10100
6 4 3% 7 4
15— — +14——— 7 —4—
(©) 155700 10100 (d) 7755~ *700
3 6 2 99
— 5= 12 -
(©) 8300 100 (1) 12100700 10700

3.3 Q0@ AW QI AR

6x1913 9@ 9gQ A0K QY F4ig RAR! AIR 26T ILIQ AR 2°d] 6816 681F 10 &
QTR LIFER QG @RUIR | 6IVAR IR IRRQ 10 Q4lI°dl IRREQ F0g 9Q I6Q I&

Q8 QAlI°EIQ 10 FIGI°d IRREQ QGG @1 6816 6816 Y°dIg TR |
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@ Can we not split a unit into 4 equal parts, 5 equal parts, 8 equal
parts, or any other number of equal parts instead?
Yes, we can. The example below compares how the same length is
represented when the unit is split
into 10 equal parts and when the

unit is split into 4 equal parts. | | | T | T I |
If an even more precise measure

o 1 2 3

is needed, each quarter can
further be split into four equal
parts. Each part then measures

% of a unit, i.e., 16 such parts

make 1 unit.

@ Then why split a unit into 10 p
The reason is the special r 10 plays in the Indian place value
system. For a whole numBer waigterl in the Indian place value system
— for example, 284 — the placegalue of 2 is hundreds (100), that of
8 is tens (10), and of 4 iS"one (1). Each place value is 10 times
bigger than the o ediately to its right. Equivalently, each place
value is 10 times smaller than the one immediately to its left:

10 ones mak
10 tens make undred,

10 hundreds make 1 thousand, and so on.
x 10 x 10 x 10 x 10

10,000 1000 100| 10 | 1
S—e? S S
+ 10 + 10 =10 =10
In order to extend this system of writing numbers to quantities

—

smaller than one, we divide one into 10 equal parts. What does this
give? It gives one-tenth. Further dividing it into 10 parts gives

one-hundredth, and so on.
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(?) 99 96ag AAIR 4 QIF, ARIR 5 QIG, AFIS 8 QIS BRI ARY 6FET AFIS QINEA 2I6E
9@ RAUIARI Q1L @ ? L, 26T FAAIFI IR IRRG 10 AFR AGER Fag @ 4
AR QUGEQ IR FEM ATR G @A
6RGILIN QI8 Q¢ QLS QRA
RAUAIRE |
9@ 219Q 0K Ald ZIQdie 949, 6969
g6RIR 9@ 9QdIdg RSIQ 4 AAIQ
QUEQ TR FALIQAAIRAR | YERUR QIS

9@ 9999 % 2°gl, L 16 2°6 A8 1

aa 699 |

(@) 98 ¥eeq 9oaa 10 AIF6Q e o Tee

QA4 VAL FIF1A AR AR JEIMERQ 10 S69F QiR QLT | QUQARIY GIF1C
AR REIe 94IR16Q RS 9@ £°g 3@ QS AR 10 @ YT QR4 |
QII2QE Y, 2846Q 2 6228 ) Q191G 8 6228 Q9@ (10) FIR1A G 4 6228
@R (1) QIR 2% @ QI Ale 9L Q128 AIF6Q &9l IR AIeQ 10
Qél | 6QLAR Y63 Ale 92 O) QIF AIg6a 2Ql gI1g FIRQ 10 QS |
10§ 1 Q@8 29
10 0 @4 1 419
10 G 412 1 2RI B, ... QUG |

x 10 x 10 x 10 x 10
P Y T
10,000 1000 100 10 1
~— S~~~

=10 =10 =10 =10

A 6RAYRIQ YAIRIG K 01 6216 2°6I6Q AGIQ RS AIR 9AG 10 AFIS VUGER
Gag @Q | IQ I6F @'4 dIQ ? 92l 9@ Qdlcd 26T | 9elg 2ILQ
10 Q19 Q6@ I §Q1°6 F6R, QYIS |
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x 10 x 10 x 10 x 10 x 10 x 10

Y s aumn.Y atin.Y SEY S

10,000 1000 100 10 1 1 | 1
10 100
+10 +10 +10 +10 +10 =10

@ Can we extend this further?

@ What will the fraction be when ﬁ is split into 10 equal parts? It

will be ﬁ, i.e., a thousand such parts make up,a unit.

L
61 62 63 64 66 67 68 69
60 3 & 0% i o o6 AU

100

660 661" 662 663 664 665 666 667 668 669 670
1000 1000 1000 1000 1000 1000 1000 1000 1000

1000 1000

Just as when we extend to the left of 10,000, we get bigger place
b
1000

values at each step, we can also extend to the right of , getting

smaller place values at each step.
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x 10 x 10 x 10 x 10 x 10 x 10

Y ammmY ammnY amin.Y S S

10,000 1000 100 10 1 1 -
10 100
+10 +10 +10 +10 +10 +10

®@ ﬁ@l@Q@@IQ 3956 @RQIAeI & ?

@ 155 210 AR QIGIER TAY FER AGIGE 66T 622 ? 2 T 62@ 1 4921Q 9@
q2gI8 QIEE ARIDI, I8 2RIQ A2YI°E G 8K 62IRg

| | | | ||||'|||I| | | |

6 61 62 63 65 66 67 68

100 100 100 100 1oo

Noo
[ 1

660 61 662 663 664 665 666 667 668 669 670
1000 1000 1000 1000 1000 1000 1000 1000 1000

1000 1000

gem 6QITIR6Q 10,000 @ QU ClF FIFQ FYIAG AR Q@ QNG AR IS°
000 @ QA4 Al 2I9g FYIAC F6A Y9 FIN1A AIR, 216 ARSI |
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How

x 10 x 10 x10 x10 x10 x10 x10 x10 =10

TN BT NN USET N NETNETN TN N

1,00,000 10,000 1000 | 100 | 10 1 |1 |1 |_1_
10 J100 | 1000 | 10,000

Ve S S T LT AN NN
+10 +10 +10 +10 +10 +10 =10 =10 =10

This way of writing numbers is called the “decimal system” since it is
based on the number 10; “decem” means ten in Latin, which in turn
is cognate to the Sanskrit dasha meaning 10, with similar words for
10 occurring across many Indian languages including Odia, Konkani,
Marathi, Gujarati, Hindi, Kashmiri, Bodo, and Assamese. We shall
learn about other ways of writing numbers in laét grades.

Big?

We already know that a hundred 10s m 00, and a hundred
100s make 10000.

We can ask similar questions about
(a) How many thousandths mak

(b) How many thousandths make onegt
(c) How many thousandth onegshundredth?
(d) How many tenths make n?

(e) How many hundredths one ten?

Make a few more g ons of this kind and answer them.
Notation, Writing Reading of Numbers

We have beergvriti umbers in a particular way, say 456, instead

ones). Similarly; an we skip writing tenths and hundredths?
Can the quantity 4— be written as 42

(skipping the —1n 2 % —) ?
If yes, how would we know if 42 means 4 tens and 2 umts or

it means 4 units and 2 tenths?
Similarly, 705 could mean:
(a) 7 hundreds, and O tens and 5 ones (700 + O + 5)

5
(b) 7 tens and O units and 5 tenths (70+0+ﬁj

(c) 7 units and O tenths and 5 hundredths (7 +%+%)
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x 10 x 10 x 10 x 10 x10 x10 x10 x10 x10

BTN N NN SSNET CNKTTNETNETN TN N

1,00,000 10,000 1000 | 100 | 10 1 | L L |1 |_1
10 | 100 | 1000 | 10,000

e S S T LT AN
+10 +10 +10 +10 +10 +10 =10 =10 =10

QY 6AGRIQ Y@ AFGQ ‘@afie 986 QRIKIN | RIQd 92 A°FYl 10 QU6
2RIING, NER QTR ‘6@6Q¢| 28 10, QI A°YE 9 10 ALG AR, GF2, 6RITEN,
AQI01, YRS, 8R1, FIFIQT, 6Q16@1 Q° ZIQAIF QF 2UCAR VIAGTA QUTIER @6 6N
QLI | 2I6F JQQRT 654116Q A°EYI 6AYSIQ AR QY VL6 AYS! |

6060 @ ?

®

®

21671 99 R 6Q 6162 10 § 1000 YS° €62 100 § 1600089 |
21661 @Gl1°8 VLR AR IR IAQ J§ ALIRAIRQ;

() 696QIG ALYI°H 626 IR IRR 699 ?

(b) 6@6QIT ARYI°8 626 IR Q8¢ 62

(c) 696015 ALYI°E 626 IR JIoI° .
(d) 6R6015 @4I°8 626R 691N QAL ?
(€) 696015 §01°d c26m 6ol sl

2 gRIaQ 2Ia @8 94 949 Q° Paa @2 |
QIR A°CRPEQ O F ‘*Ql, AP 3 cayaQl:
21691 A°HIQER 4 @ dINER 6NHIRQ, 6UAR&, 4 x 100 (4 98) + 5 x 10 (5
Q8 + 6 x 1 (6442%) 6MER| DAI6R 456' 6RY | 6ARAG IR Q4I°E B R F3I°GIQ
QIQ 69R 6NYI

2 1 1 ~ -
45 42 QI96Q 2 x 1 6@ - R 6QR) Y IR @ ?

JISo @Il

A3 €, 6069 2I6T FAR FIGQ 64 42 Q AU 62AR 4 ¥§ 2 I
@A 4 9Q 2 Q4I°4 |
6Q20@, 705 Q 28;

(@) 7 942, 0 @8 5 4@ (700 + 0 + 5)

5
(b) 7 @4, 0 4@ 5 Q4I°Sl [70+0+E]

0 5
o, [} 7 4
(c) 799, 0 @9I°4l 5 FGI°S ( +10+100]
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Since these are different quantities, we need to have distinct ways of
writing them.

To identify the place value where integers end and the fractional parts
start, we use a point or period (") as a separator, called a decimal point.

The above quantities in decimal notation are then:

Quantity Decimal Notation

7 hundreds and 5 ones

(700 + 0 + 5) 705

5
7 tens and 5 tenths [70+0+ﬁj

7 units and 5 hundredths

7+0+i
100

These numbers, when shown ce value, are as follows:

Decimal Hundreds| T nits l Tenths | Hundredths
number
705 7 x 1 x 10 5x1®
70.5 x 10 OxlOSx%
7.05 1 1
7><1TO><10 O><100
x10 x1
nurtnber of q.// / \ \b number of one-hundredths
ens
number of number of
units one-tenths

168



69629 99Ge @9 aq A8 26T, 604 2ifg 6AYLR AR IR IR Y] AL

MR @QAQI IR |
dIf1a AIe 98¢ I8l IR JUA°HYIQ 696Q NG° AGAHYI AR 62R8]| FINER

2I6A IR FQ (V) 099 GRS QIRER LA @], YILG 9TR FQ QI |
QUEQAUP AQANEQ QaITR AFGEQ F¢6Q QAR

AQANE QO R GIOIR1EQ AETS
7 92 8 5 IR 705
(700 + 0 + 5)
7 Q8 B 5 Q44 70
(70+0+i)
10
7 R 6 5 §51°4 .05
(7+0+ij
100
@ A°HIQLQ QI QIR AQAI6Q 6
Qafi@ Sl QR QR l Q8IS SIQI°8]
QeI
705 7 x 100 Ox1 x1 ®
70.5 x 10 Ox1 @ 5x%
7.05 1 i
Tx1 ¢ Oxgj 0 100
x10 x1
QIR @a@"‘/ / \ \-) 018 AU
Aoq A

°GNIQ Y@ QE1°8 2
I 2
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Thus decimal notation is a natural extension of the Indian place
value system to numbers also having fractional parts. Just as 705 means
7%x 100 +5 ><1 1, the number 70.5 means 7 x 10 + 5 x %, and 7.05 means
7x1+5x 100

We have seen how to write numbers using the decimal point (). But
how do we read/say these numbers?

We know that 705 is read as seven hundred and five.

70.5 is read as seventy point five, short for seventy and five-tenths.

7.05 is read as seven point zero five, short for seven and five hundredths.

0.274 is read as zero point two seven four. We don’t read it as zero
point two hundred and seventy four as 0.274 me one-tenths and
7 one-hundredths and 4 one-thousandths.
@ Make a place value table similar to the og

each quantity in decimal form and in

value, and read the number:

(a) 2 ones, 3 tenths and 5 hund
(b) 1 ten and 5 tenths

(c) 4 ones and 6 hundredtfis
(d) 1 hundred 1 one and undredth

h

] ﬁ
(g) P,

2L 7
(h) 2 100" 410 2NN 1500

In the chapter on large numbers, we learned how to write
23 hundreds.
23 hundreds = 23 x 100 = 2000 + 300 = 2300.

Thousands Hundreds Tens Units
23
2 3 0 0

Similarly, 23 tens would be:
23 tens = 23 x 10 = 200 + 30 = 230.
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2AQ Q9fi@ Q°620 gdIR1 62Q8 QIAR1A QIR1AINY I8N Y@ QISR S8IQ,
Q12| QGI°E 2°8 2SI AHIAIRG A1 RIS K6Q | 699Q 705 Q 2el 6292 7 x 100
+5x11Q°64 70.5 Q 22 6298 7 x 10 + 5 X % Q° A°HYI 7.05 Q Ul 62R8

1
+ —
7% 1 5><100I

21661 QAITR QG () MRLIQ K} A°HY| @AQ 6RYR! 6QHG | @ @ A°IMIQe
QAR LA / QLRI ?
21691 Q1 69 705 @ QIS SR AIF 6QIR ALK |
70.5 @ AR @Af@ dIf QI A°FYEQ AFAT B AIF QA°E 6QIR ARIAN |
7.05 @ AU QAAR §F dIF QI A°FY6Q AL G AIF AGI°E 6QIR AFIAN |
0.274 @ 92 Q901 Q@ AL 1A, Y2IQ FF QTR QFHL P! 6RIR AL
QP | RIQE 0.274 Q 2l 2 QEN°E, 7 SIBI°6199° 4 Q
@ gIR1S QIR A1 996 99, J60Yaq @ada
Q° 9Q )
(a) 2 99, 3 Q48 @ 5 A”YI°4
(b) 1 @€ B 5 @4I°8
(c) 4 ¥R 8 6 9GI°G
(d) 142, 192 8 1 d0I°d

8 9
(e)ﬁ(zﬁ

5
(ﬂm

1
@ %
1 1
22— 4—
(h) 1007 10 1000
Q@ A°GYl’ QAP 2AJUILER, EIEE 23 9129 @UQ RS Jga |

23 99 = 23 x 100 = 2000 + 300 = 2300.

Qeg Lo Q9@ (==
23
2 3 0 0

6QEUQ, 23 QIR 629
23 @8l = 23 x 10 = 200 + 30 = 230
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Thousands Hundreds Tens Units
23
2 3 0

@ Example 5 : How can we write 234 tenths in decimal form?

200 30 4

10 10 10

=20+3+i
10

=23.4

Hundreds Tens Units Z ths Hundredths

2 3

Write these quantities in deci fo

(a) 234 hundredths, (b) t

Units of Measu ent

Length Conversi
We have bee scale to measure length for a few years. We
already know t 1 cm = 10 mm (millimeters).
@ How many cm is 1 mm?
1 mm = % cm = 0.1 cm (i.e., one-tenth of a cm).

@ How many cm is (a) 5 mm? (b) 12 mm?
5 mm = %cm = 0.5 cm
12 mm =10 mm + 2 mm

=lcm+ [ scm

= 1.2 cm.
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Qgq Bl Qe ==
23

2 3 0

(®) @204 5: 234 QAI°9Q QTR QUEQ AU CRYSl ?

og = 24
234 Q8’8 =

200 30 4

10 10 10
4

=20+3+—
10

=23.4

Ao@ Q@ aw@ °ql ICI°ol

(?®) @9 THgFe eafie QUea cRd:
(@) 234 9191°8 (b) 105 Q4II°
3.4 QlIIQYSe:
624Y AITQ IRT
21661 9g @ R 11T IR 62M YL QG |

21691 FI18g 64
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How many mm is 5.6 cm? Since each cm has 10 mm, 5.6 cm
(5 cm + 0.6 cm) is 56 mm.

@ Fill in the blanks below (mm <—> cm)

12mm=1.2 cm 56 mm = 5.6 cm 70 mm =

=0.9cm 134 mm = = 203.6 cm

The illustration below shows how small some things are! Try taking

an approximate measurement of each.

= 0.5mm
) .
- Actual size

¢ The three blu ipeSwepresent the typical relative sizes of pen strokes:
fine stroke, m m Stroke, and bold stroke.

¢ A human hair isgabout 0.1 mm in thickness.

¢ The thickness of a newspaper can range from 0.05 to 0.08 mm.

¢ Mustard seeds have a thickness of 1 — 2 mm.

¢ The smallest ant species discovered so far, Carabera Bruni, has a
total length of 0.8 — 1 mm. They are found in Sri Lanka and China.

¢+ The smallest land snail species discovered so far, Acmella Nana, has
a shell diameter of 0.7 mm. They are found in Malaysia.

We also know that 1 m = 100 cm. Based on this, we can say that

1
lcm= mm—0.0l m.
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5.6 64.9. 6@60 7.8, ? 6962Q 9@ 64.4., 10 A.4. QQQQIQIG@él56€iQﬂ el
(5 6Q.61. + 0.6 6Q.91.) 56 A.4. | ;

g 4PN 98 @ | (A.6. <—> 62.¢1.)

12 §.9. = 1.2 6Q.41. 56 A.4. = 5.6 64.9.

= 0.9 6Q.9. 134 9.4, = = 203.6 6Q.4.

@8 G0F 6960 6216 B¢ 996Q QIIUIAR | ERINR IR 2IQAIRR AT 6291
ORISR |

0R AR

GERIT Q1R 6Q4l, @R Q 02 I 2I6ATR 2IRIAg Ioe @6: AQ(QF) I,
AU UQEQ Qll QI |

A5V 6@4 gIg Bl &.4. 6Q1S |

¢9Q RIFFR 6A6TR 0.05 §.8.Q 0.08 8.8, 9dye 621RI6ea |

6QIAY A1GQ 67166R 1 - 2 {1.9. Q el |

qA9Y8 ARYS AQ0IY 6816 gRIQ d¢E, AN 97 AYLIL AR 0.8 - 1 7.4,
26Q | 6QA9ER G 99° 9196Q 6QHIQIAIR |

2IR6TR FIF1, FAS IR 2IRYS 62INAR| YO 694l (g9 QUFER) IRIE AL
IRQAEIQ QYIQ 0.7 {.9. 1 99Ee AleRJIER Q3G |

2I6¢1 @I 1k QI8 64,1 ﬁ = 100 6Q.91. | 92IQ ARIIQ @Q , 2I6A @LAIRRI 64,

1 6Q.4. ‘ﬁﬂ =0.01 Q.
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@ Example 6 : How many m is (a) 10 cm? (b) 15 cm?

1
10cm=ﬁm=0.1m

Since each cm is one-hundredth of a meter, 15 cm can be written as
15

15 cm = 100 m

BRCINE

= m
100 100

=-l—n1+~———nn
10 100

=0.15 m.
(?) Fill in the blanks below (cm <—> m):

36 cm = 50 cm = =0.89m

4 cm = 325 cm = =2.07m
How many mm does 1 meter have?

Can we write 1 mm = 110

Here, we have so ore esting facts about small things in

nature!




(?) @@12ad 6: (a) 10 62.4. (b) 15 62.8. § 6966 feq ?

- | . =
10 64.91. = —~ ¢.=0.1¢.

10
69623 9% 69.91., 9@ FJ9AQ Y@ d0I°¢ &6G, 624 15 64.9.Q YA RIS |
15 6Q.8. = 1 a.
100
10 . 5 .
= 100 el + 100 el
1 - 5 .
= E el + m el.
= 0.15 .

(@) 89 9gIegee 9ad8 @ (62.8. <—> 8. ):

36 6Q.41. = 50 6Q.9. =

4 6Q.9. = 325 6Q.4. = =2.07 Q.

1 J9Q6Q 6060

@ @

1 6Q.9.




® The egg of a humming bird typically is 1.3 cm long and 0.9 cm wide.

e The Philippine Goby is about 0.9 cm long. It can be found in the
Philippines and other Southeast Asian countries.

e The smallest known jellyfish, Irukandji, has a bell size of 0.5 - 2.5
cm. Its tentacles can be as long as 1 m. They are found in Australia.
Its venom can be fatal to humans.

e The Wolfi octopus, also known as the Star-sucker Pygmy Octopus, is

the smallest known octopus in the world. Theirg§#pical size is around

1 - 2.5 cm and they weigh less than 1 ey found in the
Pacific Ocean.

Weight Conversion
Let us look at kilograms (kg). knowjtitat 1 kg = 1000 gram (g). We

can say that

g = - -aligf= 0.001 kg.

5g?
O
1000
@ How many kilograms is 10 g?
10 L
1000 100
@ As each gram is one-thousandth of a kg, 254 g can be written as

How many kilog

kg = 0.005 kg.

10 g = kg = kg =0.010 kg.

254

200 50 4
+ + kg
[1000 1000 1000)

2 5 4
—+—+—— |kg
(10 100 1000)

= 0.254 kg.
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o 2fier 991 AQIQ AR 1.3 6Q.6. 9e° QIR 0.9 6Q.4. |

o TRAIRR 691G g 0.9 62.8. RAl | 92l FRAIRG 9&° AMIGY @Fd ge w2l
6QAYER6Q 6QHIQIR2IN |

0 JQOT 6eRTY, AYRINFIQ AIRIQ JIY 0.5 - 2.5 6Q.8. B @Al gIg 1 8. | 9gee
26QRICR 6QHIAIIZ | FIeFA &8 AR AR |

® QgQAQOIQ 68IF UERIAY G 2619 ILI FIQAKR TG Q6L R4l | 6QTR

ARIAS IR Ig 1 - 2.5 64.8. 9e° Bee 19199 Qe gIacs g4I

ALIAGRER X II2IE | Q~
Goa Al I@PEQ QUISA:
21671 @SRRI, 1 @6RIGIFL = 1000 Y (Q1)

1 -
19l = 5 \ 1&.9L

(@) 5 Q7 691 6066 @.9]1. ?

5 = ~
@ 055 @8l =0.005 @.9.

10
1000
(?) 60624 96048 R GIF] 60 I FEAIFIAR 9@ A9, 664, 254 F1.§ A6 AR

(@) 10 gi9 69 6@

=~ 1 = ~
10 glI. = @EMIGIA = - @ERIGIF = 0.010 AEAIFIA

RIS

254
254 9I. = 1000 @.9l.

200 N 50 N 4
1000 1000 1000
2 5 4

= G0 700 "1000’ -

= ( ) @.91.

= 0.254 @.9I.
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(?) Fill in the blanks below (g <-> kg)

465g = 68¢g = 1560 g =

704 g = = 0.56 kg =2.5kg

Look at the picture below showing different quantities of rice. Starting
from the 1g heap, subsequent heaps can be found that are 10 times heavier
than the previous heap/packets. The combined weight of rice in this picture

is 11.111 kg.

S~ -

T'ke 0.1kg 0.01kg 0.001kg
1000 ¢ 100 g 10 g 1g

1
1000 g=0.001 g.

; have coins and notes for rupees, coins for paise were also used
commonly until recently. There were coins for 1 paisa, 2 paise, 3 paise, 5
A=y, paise, 10 paise, 20 paise, 25 paise, and 50 paise. All denominations of
&4 25 paise and less were removed from use in the year 2011. But we still
see paise in bills, account statements, etc.
1 rupee = 100 paise

1
1 paisa = —— rupee = 0.01 rupee

100
As each paisa is one-hundredth of a rupee,
75 paise = —>
paise = - rupee
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(@) 39 9MgIeg@e 9ad @@ (9. <—> @.gI.) |

465 gll. = 68 gl. = 1560 gl. =

704 9. = = 0.56 @.9l. = 2.5 @.9l.

27 986Q 1 gl. 699Q QIAR0IQ AR AR AR BRAQ FIARA AALE YL
AQAEQ 10 G& BRI QAR YIRS AILIAR | 6¢1l6 IRRQ AQAUS 11.111
@emgie] |

@ »

10&.an 1501 0.1a.a 0.013.a 0.001&.a
100004 1000 3. 1004i. 104 1an.

21QQ A1,
1 9I¢l = 1000 e (A.9)1.) 694, 1 8.9]I. = ﬁ gl. = 0.001 gl.
dIs:
Q 8189, 100 9Ql, 1 9@ AEG AR, 2IF AIH6Q =l 62
el 6 6110 28, FATS IV 2167 ARl IR ARIASGS gLl IeLIQ 99 | 1 94l
2 9Qdl, 3 994l, 5 9aQl, 10 9adl, 20 daQl, 25 9Qdl 8 50 Al AR Q!
eml 12011 Q1921 019 25 ARQl 9Q° @I’ 0l @¢ IMIQ AAG FLIgEeq MLLIQQ QI

QAUIKIRR | §g RIS B! IR, UFAL I Q6 QA RIS 26T
6Qgg |

1 0@l =100 d@4I

1
1 Il = @ @l = 0.01 &I

deLYP 9@ dRdl 9@ @@ 4@ dLI°d,

75
75 d@dl = 100 ol
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(70 5 ]
=| —+—— |rupee
100 100
=0.70 + 0.05

= 0.75 rupee
@ Fill in the blanks below (rupee <—> paise):

10p = p=%0.05 p=%0.36

p=%0.50 9p = 250 p =

During the 1970s, a masala dosa
cost just 50 paise, one could buy a
banana for 2025 paise, a handful of
peppermints were available for
2 paise or 3 paise, and a kg of rice
cost32.45.

Discuss with adult

ool the prices of different products
and services duri 0
A\

ir childhood. Try to find old coins and stamps.

3.5 Locating and Comparing Decimals
Let us consider the decimal number 1.4. It is equal to 1 unit and
4 tenths. This means that the unit between 1 and 2 is divided into
10 equal parts, and 4 such parts are taken. Hence, 1.4 lies between
1 and 2.
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70,5
= 1100 "100 ) ®
= 0.70 + 0.05 o
= 0.75 O
g IR 98 @Q (6 <—> daql) |
10 9@l = aaql =% 0.05 daql =% 0.36
=% 0.50 99 AQQl = 250 d@dl =

1970 Q19216Q 9@ ARl 6RQIAIQ Y AlG

50 9QQl, 20-25 JQAIEQ 69IGN]

2 A<l @ 3 IR FJOIN F6RIEMG

32.45 6Q @ @G 9IAR QUANG 2R

A6/ YIRUER QO

(5.4
POSIAGE Tl 5«»

3.5 Q@ AWIQTES B QRA:

RQ@1,

2 Qa8Q QY 1.4 § FRIQQ 609l | 92 1 Q@ I9° 4 QFI°d AL AR |
A°GYIEQSHIER 1 G 2 § 10 AAIR QIFER QAUG *Q 4 ATNR QUG F2ILIN 604 1 @ 2

AYEQ 1.4 Q6L |
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Draw the number line and divide the unit between 1 and 2 into 10
equal parts. Take the fourth part, and we have 1.4 on the number line.

I AN B BN
ISy L A A
1 11 1.2 13 14/ 15 16 17 18 1.9 2

Name all the divisions between 1 and 1.1 on the number line.

N

1.04
( II | ITI Tl I I I )
1 1.1 1.2 1.3
Identify and write the decimal numbers again letters.

5

There is Zero Dilemma!

Karthik says that 0.2 can also®e written as 0.20, 0.200; Dhanyasri

thinks that putting zero side may alter the value of the
ink?

We can figure thi by looking at the quantities these numbers

decimal number. What do you

represent using p value.

Decimal

its Tenths | Hundredths | Thousandths
number

0.2

0.20

0.200

o |OC |[O|O
O N [N |

0
0 0
0.02 2

0.002 0 0 0 2

We can see that 0.2, 0.20, and 0.200 are all equal as they represent
the same quantity; i.e., 2 tenths. But 0.2, 0.02, and 0.002 are different.
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QYIS AFE AR 1 NG° 2 FRIEQA 81 9RRQ 10 & AR AR FaQ @A | 9Q2
QUATY 2, 4Q° 21691 1.4 A°HYIT A°GHYI 6QSH RAEQ VIR |

HEEAYEE NN
T 1 w 1 1 1 1 1
1 11 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2

(?) Qaicas ad6a 1 6 1.1 AI6a 491 AN AUNYEFR 996 @Q |
1.04

(‘ IIIITIIIIII I I )

1 11 1.2 13

N

v

(?) WICREIEQ 2SI AVAYRIN CETS AN 5 @9 99° 6 |

Y (o) @ !

(?) Q@ 92 62 0.2 Q 9141 0.20, 0.200/064 6 1@, UQYIF QUSRI 69 QAR
AHIQ L1216 A6 F2 RG] IR Y AR 621RAI6R | Q6T @4
QUYL ?

JIRG AR RN AHIPLR 920 QAR AANNEYLR 6QY. I6F Ll
RIEARRI |
QE1°61 Q°GHyl @R Q46! A1Q1°6! QAggI°4l

0.2 0 2

0.20 0 2 0

0.200 0 2 0 0

0.02 0 0 2

0.002 0 0 0 2

21691 6QYR 69 0.2, 0.20 B 0.200 AAY QTR A°HIGER AR, 6K62Q J6RYR
2 Q4II°81Q YOI 1 @5 0.2, 0.02 ¥S° 0.002 @@ @2 QTR Q°al 26T |
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@ Can you tell which of these is the smallest and which is the largest?

J Figure it Out - 3.4

1. Which of these are the same: 4.5, 4.05, 0.405, 4.050, 4.50, 4.005,
04.50?
Observe the number lines in Figure (a) below. At each level, a
particular segment of the number line is magnified to locate the
number 4.185.

2. Identify the decimal number in the last number line in Figure (b)
denoted by ‘“?’.

The box with ‘b’ corresponds to the decimal number 7.5; are you
able to see how? There are 5 units between 5 and 10, divided into
10 equal parts. Hence, every 2 divisions make a unit, and so every

. . . . 1 . [ ’ 13 9
division is 5 unit. What numbers do ‘a’ and ‘c’ denote?
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(@) 99EQ g 689 Q8@ AHIT Lo I9° 6846 Q2 GIUIRe & ?

FRARY AU /Y - 3.4

1 PSS FIQ 6R0geR AR 26G: 4.5, 4.05, 0.405, 4.050, 4.50, 4.005, 04.50?

aq 99 (a) 69 AHIICAHIQ 6% | Y6RIR AHYIER IR AT AT IR

QAR A°HYl 4.185 @ FLC FAUIRAT |
2. ©¢ (b) @ 689 QNI 6QEIER 2" YT UG 60R VTR A°HYIQ ION ?

—t—— ; - —— @ o
0 10 0 10
| E. 1 ili : i ———
4 5
" i@i ' I @1 ———
4.1 4.2
L L L L
418 4.185 '
(@ (b)

3. Q¢ Qafie QaIge A°HYI6QHI6Q TLS @Q:
(a) 9.876 %07

4. (@) @9 CHcadlea ‘@, b’ 6 ‘C 6RI0AIYFR 60% 699 QAR AW TG F6Q

emst |

D 6RI0Q1G @ETR Qg 7.5 § oG @6Q | 98I FAQ 6QYAIQE ? WOI6Q
5999, 5 3 10 7J6Q QAR 10 QI 2QULIRAUT, 604 J64R 2 QG 9@ Iae

1 v —~
NQ° g6ia @ @l%l 5 @@ 86Q | ‘a’ B ‘¢ 609 A°Ig 46 @6 ?
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b) Using similar reasoning find out the decimal numbers in the boxes

below. >

W

I
@ Which is larger: 6.456 or 6.465? 8 8.1

To answer this, we can use the ¥ 3

number line to locate both

decimal numbers and show

L

W

which is larger.
4.3 4.8
This can also be done by

comparing the corresponding

digits at each place value, as we
do with whole numbers.
This comparison is visualised stepF'bystep§pbelow. Note that the

visualisation below is not to sc

@455 th numbers have 6 units.

h' s

e

Both numbers have 6 units
and 4 tenths.

6.45 Both numbers have 6 units
- and 4 tenths, but the first
number has only 5

!
l I I hundredths, where as the

second number has 6
hundredths.

=
&
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b) 6Q2a% QAR B LRRIQ AQ FIEQ g9l 6R10AFYLRRQ Q8@ A°HIYE 631G
QLI ! |

6P 9Q: 6.456 @A 6.465 ? 8 8.1

219 Q09 54 29l IR 216¢) i .

A°HYIEQAN | QUL @A 696 QAR d e
AHYG FII8 FER 6296 ¢ oI

6L |

h

W

92IQ F11 16T g1 FIRQ QRAl
CIRICIER 69Q% 9% FYld @RQIQl | QIR

2161 EQ°SuI6Q *@RIR |

@ @R0Ig FIC60 6Q1AIR 21QKIN

Q4RI RAUAIRAT |

[ghse 4 AR 6 IR QLR |
! i
6
@465
s
- QARD A°HYIEQ 6 YRR IQ°
| | ° Yoy
l e 4 Q48 9E8 |
(o4 :
l 6.45
X QARG LHYIEQ 6 IRD 9]° 4 Q4I°d
QIAQ A AR €11 YeIFl A°SHIER SIBI°4
LU =
l — QIFER 5 AMICAER GBI A°HYIEQ GIBI°4)
5| qIoQ 6 22 |
6.46
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We start by comparing the most significant digits (digits with the
highest place value) of the two numbers. If the digits are the same, we
compare the next smaller place value. We keep going till we find a position
where the digits are not equal. The number with the larger digit at this
position is the greater of the two.

@ Why can we stop comparing at this point? Can we Math Talk

T

be sure that whatever digits are there after this will

not affect our conclusion?
Which decimal number is greater?
(a) 1.23 or 1.32
(b) 3.81 or 13.800
(c) 1.009 or 1.090
Closest Decimals

Consider the decimal numbers 1. ,and 1.11. Identify the

decimal number that is closest to 1.
Let us compare the decirgal . Arranging these in ascending
order, we get 0.9 <1< 1.01 < 1.I'< 1. 1. Among the neighbours of 1, 1.01

gas 0.9 is 10/100 away from 1. Therefore, 1.01

is 1/100 away from 1

is closest to 1.
Which of the losest to 1.09?

Which among these is closest to 4: 3.56, 3.65, 3.099?

Which among these is closest to 1: 0.8, 0.69, 1.08?

In each case below use the digits 4, 1, 8, 2, and 5 exactly ( rr.in Talk

PEE

e

once and try to make a decimal number as close as

possible to 25.

190



®

©EE

211671 QA% A°EYl AIQ AQ0IQ Q94 2w (FINMLAIR 2AQUIA! ACIIR FRY) GRS
@R 210 9g | 96 AFYPR AR, 6069 26T AR 6216 GIMANNY QRA @9 |
211661 YA YR gIF AIRS! AdIB F18 QY | 69K016Q AFYES AR Q2 | 9@ AT
8lQ1 A°HYIT A°HYIQRAT F1I6Q @G A°HYI 6QIR FQ FQULAIN |

@ 2QGIEQ 2I6E A°HYI QS FRIEA RAIQ IR FAR LG ? 2l PEEG 64 LR

. I
291 AFYRR 27 QY 9RIGE @A AIF | T P
)

60Q QATQ AT 9@ ?

(@) 1.23 @7l 1.32 & '
(b) 3.81 @al 13.800

(c) 1.009 @2l 1.090 Q~
feceal Qafie Q°wyl: %

Q@R 0.9, 1.1, 1.01, 99° 1.11 AEYfeq | @ AHYIYES A 6990 1 Q

290Q! | 1Y QIR A°HYIYE IO QUCQIY A°HIYLY 2ICALE RA6Q
ARIR 6AYEM 0.9 < 1 < 1.01 W] <J1.11, YQIGF FQ 1 @ 9Q&@1 1.01, 1 019
1/100 21, €L 0.9 10 /100 QIR, 69¢, 1 Q FRCIR! 6228 1.01 |
QUERAUY A°HYIYER 6899 1.09 Q RR9Qa1 ?

Ngee ag 6@ GRRI: 3.56, 3.65, 3.099?

0.8, 0.69, 1.08 1 6929 1 Q FRFIA! ? |

QO6Q QDRI 4, 1, 8, 2 B 5 QLY UCATQ AL @1

QR A°HYI 6AS 69UGR A°WUIFER 25 QA PRCIR! 624

AaQ 699 |
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3.6 Addition and Subtraction of Decimals
@ Lakshmi requires 2.7 m of cloth for her skirt, and Devi requires 3.5m
for her kurti. What is the total quantity of cloth needed?
We have to find the sum of 2.7m + 3.5m.
% (also shown below). Can you
carry out the same addition using decimal notation? It is shown

Earlier, we saw how to add 2% + 3

below.
Share your observations.

The total quantity of cloth needed is 6.2 m.

Il
)

1
2.7
10 +3.5
12 B e ,

- 6=

@ How much longer i iyas compared to Lakshmis?
We have to find rence of 3.5m - 2.7m. Again, observe how the
differences 3 d 3.5m - 2.7m are computed.
3%_—)2% 35— ;’ é
—2% —2% -2.7  -27
=0~ =0.8

As you can see, the standard procedure for adding and subtracting
whole numbers can be used to add and subtract decimals.
A detailed view of the underlying place value calculation is shown

below for the sum 75.345 + 86.691. Its compact form is shown next to it.
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3.6 QaF® A°HIQ 6219 8 6T
?®) g o Qe ou@ aw 2.7 8. 6 da @&l AR AR 3.5 §. UGl QAAIA

QA3 | 6068 29 B QR GAUIQ AR 6719 6966 FUG! 2R ?

~ ~ A A < 7 5
NG 2.7 FIFQA + 3.5 F16QAQ 6LIGNTR PYL @QRQUY 6L | Q) 2IST 25 + SE

Q 6419 18ig (A6Q QEIaR @) | 671 6AITR 692 6QAIANRYEFF ITIQ A
QET@ A°HIQ 6QIF RRAAIQR! @ ?

Qf 94699695 0919 |

AR 6.2 F. @Gl 2RSS 629 | &
) !
10
5 1
+ 3_ 2.7
10 +3.5

12
10

62
10
?®) g 2casl daa *9gIa a@%c 2@ ?

~ ~ < ~ — 5 7 ~
OI6Q 3.5 4. - 2. geae Ba @QQIg 629 198, 3 5 -2 5 63.5 4.
- 2.7 8.9 Y6AQRQUAQIA QAU dIQ @ |
S o1 21
310 210 3.5—),8/.5
7 7
i S -2 - -
10 10 2.7 2.7
8
=0 — =0.8

6UUQ QEAFIER 6QYAIQE UNS A°HYIPLY 6K NQ° I6LIT RARIQ AIFR J&IR1Q
QAR A°HIQ 61T IS° F6LIG AR 1} NI FAULIRAIAS |
75.345 + 86.691 Q 6QI9TR IR ILIQ YINAAIF IR 9@ e QU FF6Q

QaSIFIAR | ILIQ A°FY 69D 92! AIHER QSRR |
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1x100\ 1x10 1x1

1 1 1
75.345
+ x10 6x1 6><i 9><L 1x L
10 100 1000 +8669]
_ 1 é3 K 1 =162.036
=1x100 &xlo &xl 6))(10 x100 6x1000

@ Write the detailed place value computation for 84.691 —
77.345, and its compact form.

1. Find the sums
(a) 5.3+ 2.6 (b) 18 + 8.8

(c) 2.15 + 5.26 (d) 9.01 +

() 29.19 + 9.91 (f) 0.9344+ 0.6

(g) 0.75 + 0.03 (h) 6,236y 0.487
2. Find the differences

(@ 5.6-2.3 (b) Y8 -

(c) 10.4-4.5 d) 17%16.198
(€) 17 - 0.05 f) 34.505 — 18.1
(g 9.9-9. (h) 6.236 — 0.487

Decimal Seque

Observe this sequence of decimal numbers and identify the change
after each term.

4.4,4.8.5.2, 5.6, 6.0, ...

We can see that 0.4 is being added to a term to get the next term.
Continue this sequence and write the next 3 terms.

Similarly, identify the change and write the next 3 terms for each
sequence given below. Try to do this computation mentally.

(@) 4.4, 4.45, 4.5, ... (b) 25.75, 26.25, 26.75, ...

(c) 10.56, 10.67, 10.78, ... (d) 13.5, 16, 18.5, ...

(e) 8.5, 9.4, 10.3, ... (f) 5, 4.95, 4.90, ...

(g) 12.45, 11.95, 11.45, ... (h) 36.5, 33, 29.5, ...

P
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1
1x370
1x100\ 1x10 1x1 1 1 1
7x10 E5x1 3><'1—6 4xm SXM 1
75.345
+ x10 6x1 6xi 9><L 1 e

+86.691

100
=1x100 éﬁxm }1)2><1 é()x% éBxl%o 6><10100 =162.036

() 84.691 - 77.345 Q QR4 QIR AYAIN GZS FIR16Q F6AIT AR T6RIT TR P
@Q 8 A°F4 A4IR1EQ F6AIT QA | A 6HCEQ FEANTRAQRAI @A | |

1. 6Q199% Fga @ |
(a) 5.3 +2.6
(c) 2.15 + 5.26
(e) 29.19 + 9.91

(g0 0.75 + 0.03

2. Q6AATH F¢a 9 |
() 5.6 -2.3 (b)) 18-8.8
() 10.4 - 4. d 17-16.198
(e 17-0.0 ® 34.505 - 18.1
(@ 9.9 - (h) 6.236 — 0.487

QS @ A MNIQ KA:
QITR A°HYIQ FIEQ 6QF IQ° J6LUR AAYLR F1IEQ QIQUIR 6963 2T Q2 |
4.4, 4.8. 5.2, 5.6, 6.0, ...
21661 6QYAIRAR! 69 MOIEQ YERUR U6 0.4 6919 R6R G’ AQ A°HYIT F6R |

(?) <@ g7I6a AQQE! 3 & A 6nd |

@ 6920 FYRAYS HIIFIYER IQYER 692 QEIEQ TULE 692 §¢1 AN AQARR!
3§ Q°Gl 64 | 92Ig AI9AR QS AR RER! IR 60F /A |

(a) 4.4, 4.45, 4.5, ... (b) 25.75, 26.25, 26.75, ...
(c) 10.56, 10.67, 10.78, ... (d) 13.5, 16, 18.5, ...
(e) 8.5, 9.4, 10.3, ... M 5, 4.95, 4.90, ...

(g) 12.45, 11.95, 11.45, ... (h) 36.5, 33, 29.5, ...

195



®

Make your own sequences and challenge your classmates to extend
the pattern.

Estimating Sums and Differences

PR ©

Karhik has observed sums and differences of decimal numbers and
says, “If we add two decimal numbers, then the sum will always be
greater than the sum of their whole number parts. Also, the sum will
always be less than 2 more than the sum of their whole number

parts.”

Let us use an example to understand what his claim means:

If the two numbers to be added are 25.936 02, the claim is
that their sum will be greater than 25 + 8 ( e number parts) and

will be less than 25+ 1+ 8 + 1.

What do you think about this clai
numbers. Will it work for any 2 deci

What about for the sum of 25.93603

Similarly, come up with awmay %@ narrow down the range of whole

this is true for these
ers?

numbers within which t ence of two decimal numbers will
lie.
Note to the Tea stimating the result before computing may

istake happens with the calculation.

More on the Becimal System
Decimal and Measurement Disasters

Decimal point and unit conversion mistakes may seem minor
sometimes but they can lead to serious problems. Here are some
actual incidents in which such errors caused major issues.

In 2013, the finance office of Amsterdam City Council (Netherlands)
mistakenly sent out €188 million in housing benefits instead of the
intended €1.8 million due to a programming error that processed

payments in euro cents instead of euros. (1 euro-cent = 1/100 euro).
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Q661 R6R QTR A°HYI AR YIS AT, AFARF IR [F 6RAYRIQ AIFIR IR |

CAINTR IQ° FEAITRA AIRRR:

@ @

3.7

RAR QATR AHYIYERQ CAITITR 8 FCAUITRYEF TRV AQEANI I K2R
“QR% QTR A°HUIQ 641G FEM 6AITTRQ YLA°HYI 2T AR LA Sl 28l
QYR 6AIFTR 0IQ AQ QY 62Q, IQ° 1@ 6ITTR AR 6QAIFTR LA 2°aQ
AAF 0Iq 2 2R &L A°HYI 01 71 Q¢ 682 I

QAQLAS YYD 25.936 IS° 8.202 Q 6QIATRA Gga°Suudls, 25 + 8 (LAl
Z°gl) OlQ 2P 699 NQ° 25 +1+8+10IQ @ |

1 AANEQ Q671 @6 RIYR ? IR A°HIIYRR UN 0 @ q6% TNV 9Q ? 9
696@18d 20 QEF@ A°E AR YYRY @ 7

25.93603259 @ 8.202 Q 6QIGTR A6l 629

6ALRR Qa6 Qdde AR @ 60% Uy AR A QLR FILl

RSN 9@ QUL 12| R |

J9ew A 9991: AdE 2491 99q TRATRA LIS F6R LA TRITR QR @
0R 996 @Qal eQ |

QAR 9SIRIE IA6Q ANR Y

QAN Q°HYl B AIIQ IFS QUIRIQEQ §F':

QAR G 6 AIIQ AR QUIBAER 62RYR| YRYFR 6IEREIER AR F16Q 4 &g
gl 91Q AAQAY F FRCI6R | 0I6Q @8 J9E6R ATASI A9 6RSHIR | 69926
93 Q6 ggs QaQyl Q& @l |

2013 A1AZI6Q YIARAZIF A2Q FIAAIN (626QANIY)Q 2R AITIRAER YRIHGS
1.8 3G YRl FRREQ 188 FYE POl 92 A8 AR ALIAG! QIF 6QRUER | FIQE
2IQ 6g1gIF° QF aml | QIRI Gl QAREQ YEQI 6ALEQ 69RIQ JFAURAS @QaAR|
(1 46Q1 - 6Q4 = 1/100 Z6Ql) |
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@ In 1983, a decimal error nearly caused a disaster for an Air Canada
Boeing 767. The ground staff miscalculated the fuel, loading 22,300
pounds instead of kilograms—about half of what was needed (1 pound
~ 0.453 kg). The plane ran out of fuel mid-air, forcing the pilots to
make an emergency landing at an abandoned airfield. Fortunately,
everyone survived.

Several incidents have occurred due to incorrect reading of decimal
numbers while giving medication. For example, reading 0.05 mg as 0.5 mg
can lead to using a medicine 10 times more than the prescribed quantity.
It is therefore important to pay attention to units and ihe location of the
decimal point.

Deceptive Decimal Notation
Lavanya gets a message: “The bus will tation 4.5 hours

post noon.” When will the bus reach thegstatiori§4:05 p.m., 4:50 p.m.,

4:25 p.m.?

None of these! Here, 0.5 hours fieans ing an hour into 10 equal
parts and taking 5 parts out of it. be 6 minutes (60 minutes/10)
long. 5 such parts make 30 mi ®So, the bus will reach the station at
4:30.

Here is a short-stg

I said the door’s
width should be
2.5 ft.

It is 2.5 ft! You
can verify.




(?) 1983 AT2I6Q A6Q IR QTR QT WAIQ AN KA QAR 767 AR AUQ
28Rl | FAIR PR FAFIA AVAQ A, TAIS 64R NG, AN g 22,300
PERUGIF] QEREQ VRS ARG QRCARI(1 AR ~ 0.453 @.G)l.) | ULl FREQ FANATR
QAR I8 2IRIFEQ AR | FREQ FAIR IR IR UAGUR FIFER IR FQAIRINS
YOS @QRIQ QI 626 | 6dIRIGINEGS AAY KIQT IQFe Q@eM |

A9 6991 AAAEQ QEAR AIQ R A0SR 6QIg 1Y ALK QATEI ATE |
QRI2AS Y4, 0.05 ARGIAQ 0.5 ARG A VILEQ G QIQ QSIS UK 01g 10 G4l
2D BYY RLIQ 6LRVIER | 664, 9@ G @9fe TR I 96 JIR 6QQl YR

49994 |
QIR @I R A°6RC

EREREAER 6RARER ULERQ: UAAIG 4:05, AU

4gea g 6xlade g@! 9oIea O,
6Q8Ie1RIQ 5 AR |IS 6991 | J62YR 2°¢ 6 Qae (60706 /10) YRAA 5 AL @IS 221Q
30 Q@G 1 604 99T 4:306Q ULEQ |

M0I6R IR Q90@ QTQmIeIaN 2RmEcs T2 1@ QIR IR A& 6HIR YT 9F

2

2 6 6 Q8 9RIIA @R &2

2 g6 5 Q8 QI @g 61 & Q 2.5 IF 9Q2IQ @ QUIQ BIQ *ARIQ AR | FERAT
2@l 1 (1Q9 =128, 0.5 S = 6 @) g @RIST 69

QIF6Q RFAIGN QIR |

 922R 62 QrIAQ
9Qgl 2.5 ¢S 624!
2SS |

\@l 2.5 ¢
26 Q641 QIg
RAAIAES |




If you watch cricket, you might have noticed decimal-looking numbers
like ‘Overs left: 5.5’. Does this mean 5 overs and 5 balls or 5 overs
and 3 balls? Here, 5.5 overs means 58 overs (as 1 over =
6 balls), i.e., 5 overs and 5 balls.

@ Where else can we see such ‘non-decimals’ with a
decimal-like notation?

A Pinch of History - Decimal Notation Over Time

. . . . . . . I 1 1
Decimal fractions (i.e., fractions with denominators like 10°T00° To00

and so on) are used in the works of a number of ancient Indian

astronomers and mathematicians, including in the important 8th

century works of Shridharacharya on arithmetic algebra. Decimal

notation, in essentially its modern form, was dles@ibed in detail in

Kitab al-Fusul fi al-Hisab al Hindi (The Bo Chapters on Indian

Arithmetic) by Abul Hassan al-Uglidisi, thematician, in

around 950 CE. He represented the bef0.059375 as 0059375.

In the 15th century, to separate who ers 1rom fractional parts,

a number of different notations e

e a vertical mark on the last{digit df the whole number part (as

shown above),

¢ use of different colour

e a numerical superscript givi#g the number of fractional decimal

places (0.36 wq e written as 326).

In the 16th centigygdohn Napier, a Scottish mathematician, and
Christopher Clavi efman mathematician, used the point/period ("))
to separate the wh ber and the fractional parts, while Francois
Viéte, a French math@matician, used the comma (‘,’) instead.

Currently, several countries use the comma to separate the integer
part and the fractional part. In these countries, the number 1,000.5 is
written as 1000,5 (space as a thousand separator). But the decimal point
has endured as the most popular notation for writing numbers having
fractional parts in the Indian place value system.

[ i
&l Figure it Out - 3.6

1. Convert the following fractions into decimals:

5 16 12 254
(@) 100 (b) 1000 (c) m (d) 1000
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QT Q671 QP6RT 6QY2IY 606Q Q6L AIG QTR 6RHINIRYR! A°HYIFLR AQIR
RS 699@ 5.5 BRQ IR AR | I2AQ A K4 5 6L 5 AN Al 5 BAQ 99° 3 AN ?
OI6Q 5.5 BRQQ 28l 5% 6@Q (699 1 6aQ = 6 AR), IR 5 8LQ 6 5 AR |
(?) cafie 0@ Q°6ae A26 Q67 9UQ ¢ - Q9Ae AW AR |
6Q€0160 62Y8 @ ? AR QauIEl

QAGLIAQ IR AR — AAA AL QTR RV GSIR1T

Q8@ aglrd (2 QYIPda 2Q 9 IR %ﬁﬁ) <218 IeRIQ Qge
dIo1e QIAQ1A J§IeR, 6RILIRIAAIFE QA FAUAIQEARI | 60RQ2I6Q 8¢1 FFIN1Q
FRIARINIE AIT1GE0 B 1FEF6Q ILIQ ILLIQ 6QHIANG | ARYFR QU6 FI&Q
RGS 9IL 950 HIVINEQ F64 IR JECR QM LIAR Foda QI QGG g2

Q@RI UM - YYR T UM - VAR AR @41 (U1 I

.'
olRe

QYA°HIQ AR FAR IR AP @7 81 Q
o Q4a°dll 2°9Q 699 AFER IH GRA Q
e GQUR QR LA G
e @ QYR NS USPTRER 6ndl Q1 J90) UIgl 997a QeI
@9Q g9 O (0.6 9.3°6 Q6 @) |

164 91291916Q @ 1808 @R 6909Q 9e° Ale JdoR FEYITQ qELd
geesul 9g° IR RAQ1 AR Q () MLTIQ KRR | G TIQ 6K
TIR6RNAY @6 R @Fll () QILIQ @REM |

69 6Q¢IIRAS! 9@ )

@QRE | @ 6Q99GR6Q 1,000.5 @ 1000,5 2AIFEQ 6B (HIRGIR Y@ 2RI
QRIFR QUER) @3 VB 6RGH YEIREQ QaTR 9 AR0IQ 6RIKTY LTS AR
QLG |

1. 3962 QUYL YA°HYIQ QTR QQYA°HIIEQ RIS @R :

5 16 12 254
(a) T00 (b) T000 (c) m (d) T000
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10.
11.
12.

13.

Convert the following decimals into a sum of tenths, hundredths
and thousandths:

(@) 0.34 (b) 1.02 (c) 0.8 (d) 0.362
What decimal number does each letter represent in the number line

below?
L1 L1 L

| g
B 1 I i
6.4 6.5 6.6

o~
=

Arrange the following quantities in descendin er:
(@ 11.01, 1.011, 1.101, 11.10, 1.01

(b) 2.567, 2.675, 2.768, 2.499, 2.698
(c) 4.678 g, 4.595 g, 4.600 g, 4.656 g,

(d) 33.13 m, 33.31 m, 33.133 m, 3 313 m

Using the digits 1, 4, O, 8, and 6

(a) the decimal number closestfto 30

(b) the smallest possible degi number between 100 and 1000.
Will a decimal number with e digits be greater than a decimal
number with fewer digits®

Pratap purchases g of beans, 0.3 kg of carrots, 0.5 kg of potatoes,
0.2 kg of capsicu d 0.05 kg of ginger. Calculate the total weight
of the items botight.

Rajesh suppli ,4.2L, and 4.25 L of milk to a milk dairy in the

first three daysWin 6 days, he supplies 25 litres of milk. Find the total
quantity of milk"supplied to the dairy in the last three days.

Sudhir weighed 35.75 kg in January and 34.50 kg in February. Has
he gained or lost weight? How much is the change?

Extend the pattern: 5.5, 6.4, 6.39, 7.29, 7.28,6.18,6.17, ___,
How many millimeters make 1 kilometer?

Indian Railways offers optional travel insurance for passengers who
book e-tickets. It costs 45 paise per passenger. If 1 lakh people opt

for insurance in a day, what is the total insurance fee paid?
Which is greater?
10 1

— — ?
() 1000 or 10 °
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10.
11
12.

13.

QET@ Q°YIQ QFI°E, S191°6 B ARYIPHQ 6LIFITR Q6T IRIE QR
(a) 0.34 (b) 1.02 (c) 0.8 (d) 0.362

Q7 A°HYI6QSI6Q AVAYRR 609 Q9T AYA°HIIQ 06 AQAR ?
| | | | |

™
P o I
6.4 6.5 6.6

-~
=

Q6Q TUIYIRYR! @ITR A°HYIFLR 26 FT6Q AR
(@ 11.01, 1.011, 1.101, 11.10, 1.01
(b) 2.567, 2.675, 2.768, 2.499, 2. 698
(c) 4.678 g., 4.595 gl 4.600 ql., 566 ql.

(d 383.13 4., 33.31 4., 33.133 4., 331 , 33.313 4.

1, 4, 0, 8 8 6 AFYEY QUALIQ AQ 6MG!:

(@) 30Q FRCRE QATR QG|

(b) 100 \9Q° 1000 QIEQ AR

ZRIR AT QI QTR A°GHl, | QATR A°HYI0IQ 9P 689 @ ?

geIg 0.25 @.9)1. 899, 0.3 @.9)l. , 0.5 @.9I. 2IY, 0.2 &.9l. 62939, 0.05
@.91. 2Q R8I | e@ 3 6C1IG 6966 3R &Y QAR ?

@ Q99 YL 6299 QTS g 07 TR6Q 3.79 @., 4.2 @. NQ° 4.25 Q. 1A
621G | € 5 @. 1A 6AIFIREN, 666Q 64 698 00 TREQ 6R6Q
NOQ V1A 6LISNAERI ?

RIQAIQT AIAEQ QAR BRR 35.75 &@.g)l. NQ° 6FQAQIER 34.50 @.GI. &Rl 1 QI Q
687 Q8 41 2IQ 62108 ? 6R6S IARRR 621RAR ?

2QRQ IQSR! @R% IR 6RS: 5.5, 6.4, 6.39, 7.29, 7.28, 6.18, 6.17, _____,
1 @6RITCQ 6@60 ARTTR ?

RAIAGIY CARSIA A - T6RT A°gL 9T AIYITAT IR AL AIG! ]171 UL
Q69 1 g QIgIE QIR (@ SAIQ JAY 45 AQAI | IG 6915 GREQ 1 AV 6RIR 1¢1]
RAQIQ QI3 6669 67116 AICN 69 6R6G 629 ?

e@@‘i‘@ @ ?

— — 9
@) To00 @Al '
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(b) One-hundredth or 90 thousandths?
(c) One-thousandth or 90 hundredths?
14. Write the decimal forms of the quantities mentioned (an example
is given):
(@) 87 ones, b tenths and 60 hundredths = 88.10
(b) 12 tens and 12 tenths
(c) 10 tens, 10 ones, 10 tenths, and 10 hundredths
(d) 25 tens, 25 ones, 25 tenths, and 25 hundredths
15. Using each digit O - 9 not more than once, fill the boxes |
below so that the sum is closest to 10.5: '

16. Write the following fractions in d&%ﬂl

1 fopm:
@5 ®> @3 (@ CIE
_________ SU RY |
r N

e We can split a

into smaller parts to get more exact/accurate

e We extende e Indian place value system and saw that
» 1 unit = 10%ne-tenths,
» 1 tenth = 10 one-hundredths,
» 1 hundredth = 10 one-thousandths,
» 10 one-hundredths = 1 tenth,
» 100 one-hundredths = 1 unit.

¢ A decimal point (‘.") is used in the Indian place value system to
separate the whole number part of a number from its fractional
part.

e We also learnt how to compare decimal numbers, locate them on
the number line, and perform addition and subtraction on them.



(b) 9@ €0I°¢ @A 90 ALGI°E ?
(c) 9@ ARGI°8 @A 90 §I3I°6 ?
14. FIRYS RE9Eq @97 A°HYI6Q IRl @Q (6515 QLI2QS GUIAIRE):
(a) 87 4R, 5 Q@4I°8 B 60 92I°8 = 88.10
(b) 12 @48 B 12 Q4lI°8
(c) 10 @4, 10 a8, 10 Q@FI°8 G 10 SIGI°4
(d) 25 @4, 25 9@, 25 Q4lI°dl @ 25 AQI°4
15. 0-9 CIIEQ 2l Y6RYR UWQ 26Q g LI FQ {6 2Rl
6210192 JQd @ U2 QIQI 6QIITR 10.5 Q FRTRE 62%:

16. 376Q QAIYIRAL @Y I°6IQ Q8D A°SHI6 @

@5 O3 @5 @5 O

. 2R 0ae 0] YR AIg TIRQ! IR 2IEE IR IRRQ 6216 6816 °F6Q
FeQ 91
« 260 QAANE FIF1L AIR YRR YA AR B 6QYR 64,
» 19@@ = 10 Q41°6(Q9 QUIQ 9@ Qd),
» 1 @6l°sl = 10 dI°6,
» 1 9Ql°d = 10 ALYl°dl,
» 10 9’8 = 1 @46ll°d,
» 100 91G1°¢ = 1 4@ |
¢ QUGS YINSAIR AUR FEIRIEQ IR A°HIIQ LA I &g ILIQ YA
2°61Q 92K KAR! IR IR Q9AR g () IR FQAUAN |
o 6 QAR AHIPLR QAT 2RI, 6AYER A°HYl 6QGHIER AR LS RAQ|
@° 6QCIRE CIRIEQ 6916 NQ° F6LIG @I @QAULIRAIRL 12l A Jgq |



EXPRESSIONS USING

LETTER - NUMBERS 55

Learning outcomes:

K/
$ X4

Learners will be able to

Explain the use of letters to represent numbers and recognize them in
algebraic expressions.

Create algebraic expressions using variables, ts,@nd coefficients
for mathematical and real-life situation

Simplify expressions by combining like s,?applying distributive
property, and evaluating them byf’subst n.

Identify similarities and dif s bgtween numerical expressions

and algebraic expressions

Represent number p S, etric patterns, and real-life situations
using algebraic e ons.
Write algebrai tons from word problems and interpret given

expressions in words.
Apply algebraic expressions to calculate perimeter, cost, and total values

in real-life contexts

4.0 Introduction

In this chapter we shall look at a concise way of expressing

mathematical relations and patterns. We shall see how this helps us in

thinking about these relationships and patterns, and in explaining why

they may hold true.
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9o G <Pt
9II¢J9I§Q CllSIo@
A d@Ial

SIS PRITPR :

O/
§ X4

O/
§ X4

4.0

ANNA6S IQ1 @RANGL:

LHIGEY IR R0 AR AVAQ LR FIINER I&° TR AAYRI6Q 629ER
ogea |

JIGGS 9Q° QIgR 1999 9GF0 IR 9RaId, Jalw s 3 QIR AQ Q1RGSR

dageIs Aq @Q6% |

AQEl 999Eeq IR0 @Q6R, 4R QA g6 @GPy 4199 @@ AagI6geq
AR @Q6R |

dlPYi@ AR 9° QIRGIEER I U6 8ol ARG IQ° Y 9g¢
QAR |

QRGNEGR AAYRIE! QA A°GYl AR, IFCR QAR IQ° QYRS RIRA
4GQ 9l @Q6

QI A§eQ A1 BRI 6AYER IQ° QAILINYR! AAYRNNF FIREQ QYIHYI
QAR |

QYR KR YAFERQ AQQIF, MY ML° AFQUA TR SR @QQIQ RAETGR YRS
g6 @Q6R |

QdXRA

2 2RIINER 21691 SIEER ARQ 99° A°QeRIYE] (patterns) gRIF ARSI 9& A°FY

ARG GUNER QYR | Y2 QAR I9° A°QORIYRR FTACR T3 FARI6Q IG° 6AYRR LR

ABY 629 QI8 YIIARIEQ Y2 Y FAQ AIRILY R6Q Q1L AI6E 6QHRI |

791 641611 — Q&G 207 AYQ G QI AIRINEQ FIEFR AQAY RIS



4.1 The Notion of Letter-Numbers

@ Example 1: Sita is 3 years older than Geeta. When Geeta's age is 10
years, Sita's age will be 13 years. Now Geeta's age is 18 years, what
will Sita's age be?

@ Given Geeta's age, how will you find out Sita's age?

Easy: We add 3 to Geeta's age to get Sita's age.

@ Can we write this as an expression?

Sita's age is 3 years more than Geeta's. In short, this can be written
as:

Sita's age = Geeta's age + 3.

Such mathematical relations are genera gpted in a shorthand

form. In the relation above, instead of phrase 'Geeta's Age', the
convention is to use a convenient s , letters or short phrases

are used for this purpose.

Let us say we use the letter gfto 0 eeta's age (we could have used
any other letter), and s to denotg Sifa's age. Then the expression to find
Sita's age will be g + h can be written as
s=g+ 3.
If g is 23 (Geeta's i*years), then what is Sita's age?

Geeta's | Expression for

age Sita's age

4 4+3

10 10+ 3

23 23+ 3

? ?+3

g g+3

Fig. 4.1
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4.1 2FA-A°SNIQ Q4|

@) @eeedl: A6, 916 AN 3 ¥ 9F | 6U6G6RE6R G16Ia 99 10 @d, A16IQ
QU 6ACREER 13 QF 629 | FRFR F1GIQ QU 18 QF, 666Q A1BIA YA 6R6Q
629 ?
J1PIQ A @R 26M Q6S1 ABIA LA KR A FAS ?
Qg% : Q1919 @A JIRQI AR 2l AISIQ FAAER 3 ARSI |
2IQ 2I6e @ IS Q6D ERYAIQAQ! @ ?
AIGIQ 999, AGIQ 964 0Ig 3 9F 2R | A°6VU6R, NPT 6AH IS

A1PIQ QLYY = Q1P LU + 3 |

204 Q1809 ARYR] ARIANGS IR A°RY QS | QUEAUY AHRER
‘AIRIQ LA’ FIRYICE 6RYSI A6, ! FRuI 0 MITIQ FARIQ Yell QLG |
AIMIQASIDS, 2@ QERIEQ AV P9 6819 IHRILLIR N |

4

<

C60aQ, 216 CIGIa 90A] JOIRS! Q@ieela @qg (2I6q 6a6alsd 29a

RLIQA *AAIFRI ) Ye° AR L ' QIR2Ia @98 | 6669 A10Ia @A KIS AR

JdRgRIEs 629 g + 3 | Qi@ Q RHILIRAIRL :
s=g+3
93 g @ My 23 (el RI6Q) 99, 6069 AIGIA AU 6RER 629 ?
S1RIQ QUQ A10IQ A AR
AAYRIS

4 4 +3

10 10 + 3

23 23 + 3

? ? +3

g g +3
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Replacing g by 23 in the expression g + 3, we get, s = 23 + 3 = 26
years. Letters such as g and s that are used to represent numbers are
called letternumbers. Mathematical expressions containing letter-
numbers, such as the expression g + 3, are called algebraic expressions.
@ Given the age of Sita, write an expression to find Geeta's age.

We know that Geeta is 3 years younger than Sita. So, Geeta's age

will be 3 less than that of Sita. This can be described as

Geeta's age = Sita's age - 3.

If we again use the letter g to denote Geeta's age and the letter s to
denote Sita's age, then the algebraic expression would be: g = s - 3, meaning
3 less than s.

@ Use this expression to find Geeta's age if Sita's @@e is 20.
@ Example 2: Shahid is making matchstick patte He repeatedly
places Ls next to each other. Each L has atchsticks as shown

in Figure 4.2.
} s

|
!

How many matchs s are needed to make 7 Ls? It will be 7 x 2.
are needed to make 45 Ls? It will be 45 x 2.

of sticks?

First, let us describe the relationship or the pattern here. Every L
needs 2 matchsticks. So the number of matchsticks needed will be 2
times the number of L's. This can be written as:

Number of matchsticks = 2 x Number of L's

Now, we can use any letter to denote the number of L's. Let's use 'n'.

The algebraic expression for the number of matchsticks will be:
2 x n.

This expression tells us how many matchsticks are needed to make
n L's. To find the number of matchsticks, we just replace n by the number
of L.
@ Example 3: Rumana prepares and supplies coconut-jaggery laddus.

The price of a coconut is I35 and the price of 1 kg jaggery is %60.
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g + 3 9AgRIG6Q g YIREQ 23 QAHER, I6F s = 23 + 3 = 26 9F RS |
AHIGEP IPIAR TR LS g 9° s AR AVAYRY AVA-A°HI (letter - number)
QRAN | AFQA-QA°EYI 9l AISIGR QYRS 699 g + 3 A AAYRIIQ R EoR
dageIs (algebraic expressions) @I |
@ A1PIQ 99D G 26A, T1GIQ U Fga AR IR IR ARYRIE RS |

211651 Q1 64, @181, A1BI 0Ig 3 98 AR | 66¢ JBIA 9L, AIBIQ FAA 0l 3 ¥
@0 629 | 921q I20R 948! FAUUIRAIRR

121 @A = A1RIQ QAL - 3 |

A3 2671 94l 26Q TP QA AIR ‘@ AV IG° A1GIQ YA AIR ‘S’ AVA 6QS,

6069 1940 ARAYRNET g =5 - 3 629 | I ‘s 01 3 A9 |

(?) 98 Q161Q QLQ 20, 6666 I AAYRIF QISR AR A1GIQ YLA TS 9Q |

(@) a@ged2: 918 JURAR QIO A°AeR B2IA 998 | AT a6a 6alIeN L
2PQ QYR | T2 4.2 6Q QILIAAR! AR 6D ‘L AIQE A°QQ | 3168 QG
6RHIN QTR K10 2SR AGR |

2l 10 ISR ? 98I 5 X 2 699 |
2l 10 ISR ? 98I 7 X 2 699 |

458 ‘L Q2IQ @Q 601G Q@2IAM QIO QIS ? LI 45 x 2 699 |

QRAIR, ‘L @ Q°¢l Yo° G2ITRRN0Q A°¢HYl CIIER &JQl AHR @&l ?

geIee, 0I6Q &9l Al @Al QR agel 99! | g6e4e ‘L AIa 28 &21dRLI0
ISR |
604, AR @10 Q°¢Yl, L’ Q QIR 2 G4 68R | 12Iq YEAQ 6RHILIAAIAL

QYIARRI0 Q°HMYI = 2 x L @ Q°§l |

QRAFIR 26e ‘L @ A°¢M IOIRQI QIR 6AERINT 2FQ 69RAIG! | §QG2 ‘v |

666Q 22IARRI0 QY AIQ 1FVNEER AGYRNS VLAF 689 :

2xXxn

4@ 9GgRIs 219Q IS ‘L GUIR @GS AR 696010 GUIARARI0 IR FIAT |

321dR109 A°ay AI8Ql AIR, 2I6F L QOR6Q ‘I’ 6RYQ! |

(@) e@Igd 3: QIR 938I-92 Ag S2IA 6Q 6KIFIAEE | 691G ARIA Ry T35 4Q°
1 @6RIGIF e gy T60 |

Q21dR @
Q1A @
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@ How much should she pay if she buys 10 coconuts and 5 kg jaggery?
Cost of 10 coconuts = 10 x X35
Cost of 5 kg jaggery = 5 x 360
Total cost = 10 x¥35 + 5 x I60 =350 + X300 = T650.

How much should she pay if she buys 8 coconuts and 9 kg jaggery?

PO

Write an algebraic expression to find the total amount to be paid for
a given number of coconuts and quantity of jaggery.
Let us identify the relationships and then write the expressions.

Quantity needed Relationship Expression

Cost of coconuts Number of cx 35

coconuts x 35

Cost of jaggery Number of kgs jx 60
jaggery x
Here, 'c' represents the number of ¢ ut d 'j' represents the
number of kgs of jaggery. The totalfamou be paid will be: Cost of
coconuts + Cost of jaggery.
The corresponding algebraic exfressio be written as:
(c x 35) 60)

@ Use this expressio
for 7 coconuts ané
Notice that for diffche
also changes
Writing this e ssion as a sum of terms we get:

cx35+jx60

@ Example 4: We are familiar with calculating the perimeters of
simple shapes. Write expressions for perimeters.

The perimeter of a square is 4 times the length of its side. This can
be written as the expression: 4 x q, where q stands for the side
length.

@ What is the perimeter of a square with side length 7 cm? Use the
expression to find out.

You must have realised how the use of letternumbers and
algebraic expressions allows us to express general mathematical
relations in a concise way. Mathematical relations expressed this way
are often called formulas.

or fo to find the total amount to be paid

tvalues of 'c' and 'j', the value of the expression
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(?) 9% 6 108 aGaI 9e° 5 RERIGIC 48 868, 6666 6066 &I 600 QRLIg 9Fe ?
105 @221 gmY = 10 x T35

5 @EmIgIe 48 gy = 5 x 60

61 MY = 10 x T35 + 5 x T60 = I350 + T300 = 650

99 64 8G @G 9Q° 9 FERIY T Ye REIG, 6069 6@6G S&l 6d0 QAQIQ UGS ?
Q2IYINAQ! @FI A°HI 99° gea QIS AR 6J0 KRR = RIS TR 99
QPGSR AAYRIS 6 |

2lIQ 2167 AHQ TC QQQI, GI'U6Q QYRS RS |

P@E

2RISR QA Ane aq@leis
QG My Q@ A°MYI x 35 Cc x
Q2 mY Q2 A8l (8.91.6Q) x@.@o
O0I6Q @G A°HYIQ ‘C UVR QIA 99° JENEN 694 IP1KUIAE | 61 600 @Q2Q

60116 Ol YEAQ 629 : A%2IQ Iy £ YR
AAR1A QIRGIS0R AAYRIFP YLRH SRS IAIFAIQQ
(c x 35+ [jgwxy 6

(@) 70 o%uI4e° 4 BeRIGI 99 din SAPMASI 6616 6w Bda ARSI Aln N2 ARgRI4
(99) Q¥92IQ QQ |
e Q2 64, ‘C Q° ¢

@2 A2 JAY IR, AAYLIFQ gAY T JRLRR 29 |

67116 Q69 ERGER, 26T

C x 35+ j x 60 dI@Ql |

(®) @QIgad4: 90k AIQEYFAa AN AER! KARIEA ZIeH JURRe | 6AgRea
Q81 QIR AGYRIS 6RS |
QTEAGQ AQAQAIAN, ILIQ QIFA 4 G4 AU6E | 921 VYRS Q6T IGaR
CANILIRAIGS : 4 x q 90I6Q q FUCIIR F19Q IO |

(@) 76a.d. Qg 89g edeIga QIR 6066 ? N2l Aed @RI Ale 9@ ARAYRIST
NILIQ A |

e 2I6E1 QGG 629 649, AVA-A°HY 8 QIFFISER AAYRIFQ RIQLIQ AIMIQE
QSO Aag A°FY QU 6416Q ALNAR 62N | I8 gRIQ JIS0R AHeq AQYRIEG
e QAIAN |
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Figure it Out - 4.1

1.  Write formulas for the perimeter of:
(@) triangle with all sides equal.
(b) aregular pentagon (we use the word regular' to say that
all side lengths and angle measures are equal)
(c) aregular hexagons
2.  Munirathna has a 20 m long pipe. However, he wants a longer
watering pipe for his garden. He joins another pipe of some length
to this one. Give the expression for the com#ined length of the
pipe. Use the letternumber 'k' to denote tfie length in meters of

the other pipe.

3. Whatis the total amount Krithik as the following
numbers of notes of ¥100, I204nd I5€omplete the following
table:

No. of No.of Nof\o Expression and total
%100 notes 320 no tes amount
3 5 6
6 x 100 +4 x 20 +
3 x5 =695
8 4 v/
X y v/

4.  Venkatala%shmi owns a flour mill. It takes 10 seconds for the
roller mill to start running. Once it is running, each kg of grain
takes 8 seconds to grind into powder. Which of the expressions
below describes the time taken to complete grind 'y' kg of grain,
assuming the machine is off initially?

(@ 10+8+y (b) 10+ 8) xy () 10x 8 xy
(d 10+8xy (e) 10 xy + 8

5.  Write algebraic expressions using letters of your choice.
(a) 5 more than a number (b) 4 less than a number
(c) 2 less than 13 times a number
(d) 13 less than 2 times a number
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1.

: FRARY AP /Y - 4.1

RIYRNQ AR AN G 6T :

(@) QA9g QUL AR &R GYS |

(b) 999 98ge (999 (regular) 9eQ 2d 6298 49g ULR 66A1 6 6RNEQ
AQCNS QAR )

(©) 9@ 999 IQYR

Raq AIS6Q 20 o 64aia AIRg 28 | g 6Q 0IF @G0! AR AN 65AIQ AIS

QIRg Q1983 | 64 1@ QIRg 920 2R @8 el 69l G99 AIRd 69183 | AIRAa

AgeIa 64l Ada @391 AR AGYRISY 6ndl | Aqy Yediaga 6aaiq Acasa

2oIaQ! AR ‘K Q199 2AFQA-A°HITYI Y9TIQ |4 |

QoS! dI86Q %100, 720 9 T5 0@l 6116 28 | AISEQ FIRIG Q@ 6RIS!
eI, 6969 QI AISEQ AYAIL 6962 Tl AN TNEIASTG s ! |

2100 o=l 220 o2 AQG RS 9Q°
6R1C Q°HYI 6216 QoS QLIS oI
3 5

6x 100 +4 x 20 +

3 x5 =695
8 Z
X
CASCRYIES L 218 | 6QIRQ, 9IR6LR! AR 10 64604 AFY AICH | N2

QIRQI T6Q, 9T FEMIGIF 9AIQ Y& KA AIR 8 6468 AAL MIET | 9T 6adR
gIQaea Q9 2, 6969 ‘Y @6RIgIF 94 g8 KAR! AR AR 6966 AL AIFS,
Q21 FIAYS FIQ 692 ANRAS QIRZ ?

@ 10+8+y () (10 + 8 xy (c) 10 x 8 xy
d 10+8xy )10 xy + 8

AR 99 2JQ LA FQ RANECR AQAYRUS 6! |

(@) 9@ Q°§YI 019 5 2R |

(b) 9@ Q°¢14I 01 4 @4 |

(€) Q@ L°HIQ 13 YEIQ 2 @4 |

(d) ¥R IR 2 Q&I 13 @4 |
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6.  Describe situations corresponding to the following algebraic
expressions:
@ 8xx+3xy
b) 15xj-2xk

7. In a calendar month, if any 2 x 3 grid full of dates is chosen as
shown in the picture, write expressions for the dates in the
blank cells if the bottom middle cell has date 'w'.

November 2024

Mon Tue Wed Thu Fri Sat Sun

1 2

3 4 5 6 7 8 9
10 11 §12 | 13| 14 ) 15 | 16 W_ 1 W
17 |18 |19 | 20 | 21 | 22 | 23
24 |25 | 26 | 27| 28| 29| 30

4.2 Revisiting Arithmetic Expressions
We learnt how to write expressions

terms and it became
times they could have
been read in multiple ways and it wasftonfusi e used swapping (adding
ing fadding numbers by grouping
aluating expressions. Swapping
e value of the expression. We also

easy for us to read arithmetic expression

two numbers in any order) and
them conveniently) to find eas
and grouping terms does not chang

learnt to use brackets i ressions, including brackets with a negative
sign outside. We learn istributive property (multiple of a sum is the
same as sum of m@ltiples)*

Let us revise thg€e concepts and find the values of the following

expressions
1. 23-10x 2 2. 83 +28-13 + 32
3. 34 -14 + 20 4. 42 + 15-(8-7)
5. 68 - (18 + 13) 6. 7x4+9%x6
7. 20 + 8 x (16 - 6)

Let us evaluate the first expression, 23 - 10 x 2. First we shall
write the terms of the expression. Notice that one of the terms is a number,
while the other one has to be converted to a number before adding the two

terms.
23-10x2=23+(-10x2)=23+(-20) =3
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6. FINYS QIFAGFCR AAYRNYEY ARIAS QPR YRS AR |
(@ 8xX+3XYy
(b) 15xj-2xk

7. 66N QUICAEA 71169, I@ 996Q Q4IRS @F 69181d 2 x 3 g1g 9]IAIN, 6669
A2 07 I8 6910Q1Q BIAH ‘W 24, ALY HIR 6Q10Q1gFRA FIAY TR AAYRIS

omst | REQAR 2024
1 2
3 4 5 6 7 8 9
10 11 12 13 14 15 16 W_ 1 W
17 18 19 20 | 21 22 23
24 25 26 27| 28 29 30

4.2 AIQISER ARGRIGQ R8ANI

6R6QIG 9oQ AATQ 6aa lsa Qg QI JGAR 9e° Y2l AIGEoR
JRgRIEgeQq 9R9l IR A2F KRN | & a 19 220G 64@16Q JLIYIAAIER
@° 2l @9 48 @Q9I6Q | 21671 A°HYIFERR FIe FQRIR @Q (swapping - 6961614
RF6Q QRIG A°HI 6ITRRRI )R (grouping - g QAN QYIS
691993Q1) @R ALFEQ AAYRIFYLNR JRMING @RI FYAG | FIF LIRARR QAR 1Q°
QRYR 2 QIR AR QY6Q 6x19d 9ReRe 2IAIR | 2I6T AGYRISER SRR

IRLIQ KA A1 FHe 216Q SRR1 QI2I6Q BYQ 0F 2SI AAYRIE A ALY |
21691 Q4@ Gagl ( JQQE0R, YRR AAF AT AR 1) 1) RS |
21 92 2I9819Eq AOFNLLIQ @RI 9e° FYRYC AAYRIHFFRR NI Fda KR! |

1.| 23-10x2 2.| 83 +28-13 + 32

3. 34-14+20 4. 42 +15-(8-7)

5. 68 - (18 + 13) 6. 7x4+9x%x6

7.| 20+8x(16-6)

21a geIa IgRId, 23 - 10 x 2 Q R 240 AR | el6e 26T IAYRISR AR
6RYQI | AVIRR 64, MOIEQ 631G TR 6298 4@ A, @ ARTY 6QIF FAR YIQ IR
A°HYI6Q AASIG @QRIQ 629 |
23 - 10 x 2 =23 + (-10 x 2) = 23 + (-20) = 3
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Let us now evaluate the second one. All the terms of this expression are
numbers. If we notice the terms, we find that it will be easier to evaluate if we
swap and group the terms.

83 +28-13+32 =

83| + |28+ |-13| + |32

— -

70 [+ | 60| =130

Let us now look at the fifth expression. It has brackets with a negative
sign outside. This can be evaluated in two ways — by solving the bracket
first (like the solution on the left side) or by remg¥ing the brackets
appropriately (as on the right side).

=68 | + |- (18+13) 13)
=168 | + [-31 or + |-13
=| 37 = + [-13| = |37
Now, find the values of arithmetic expressions. Algebraic
expressions also take number val en the letter - numbers they contain
are replaced by numb Example 1, for finding Sitas age when Geeta

is 23 years old, we repl the letternumber g in the expression g + 3 by
23, and it took the

4.3 Omission the Multiplication Symbol in Algebraic
Expressions

Look at this number sequence:
4, 8, 12, 16, 20, 24, 28, ...

How can we describe this sequence or pattern? Easy: These are the
numbers appearing in the multiplication table of 4 (multiples of 4 in an
increasing order).

What is the third term of this sequence? It is 4 x 3.

What is the 29th term of this sequence? It is 4 x 29.

@ Find an algebraic expression to get the nth term of this sequence.
Note that here ‘1’ is a letternumber that denotes a position in the sequence.
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219 QRAIQ 2I6a Qo1 JAgRIFa JRY Ao 39! | ¥@ JAgRIF6a A T A°HI
26S' | 216 AL AVIRER, 2671 RISAIRR 64, IT IFLRQ FIF AYRIAR KR 9Q°
6Q9%Q ARYD RARI, 6969 AT QA AR 69 |

83 + 28 - 13 + 32 =

83| + |[28[+ [-13] + |32

— >~

70 [+ |60 [= 130

QRS 2167 U&F ARAYRIHQ QYR | IEI6Q VR QILI6Q IR IYS 0F AR 1 I2g 90T
QAR JNIIFS FAUYIQAIAS | EI6T IRA1T FIIEQ SIQ A°HIQ IPIIS !Q (SUF AIFER
QI AFRIIR AQ ) @A QALY 69R16Q RRQ1 201 (QIRISIAIFET/UL! AAJIS AR)
=[ 68| + |-(18+13)

Il
N
(00

=l 68| + |-31 @9l =| G

"

J9 99 | Q1RG0 AAYRINYER a1

=| 37

2l AFYA-LHIYER YR Al QIal gogIde

4.3 Q19A&e @
@ QG RO 69

6Q QIR LR UAAIQE

4, 8, 12, 16, 20, 24, 28, ...
@ QF @A A°QEAIQ 2167 AR F4A! FAAIRR! ? AL : NFER 6298 4 VIR
2IQ1 APPSR (AI6ALE FN6Q 4 Q JSER )

@ JQQe6Q 3¢ 99T (term) @'6l ? QI2l 62RI 4 x 3
@ 2AQRI6Q 29 Q1 AQT (term) @'6l ? GIRI 62l 4 x 29
@ @ 2Q]FQ No¢ 99 JIRS! IR 9190180 I6gRId Aga A | A169as! 64, M0I6Q
0 6298 U@ AFVA-A°HYl AILI AFRAQ 6K6@161T FIeg 491 |
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As it is the sequence of multiples of 4, it can be seen that the ,#

term will be 4 times n:
4 xn

As a standard practice, we shorten 4 x n to 4n by skipping the
multiplication sign. We write the number first, followed by the letter(s).
Find the value of the expression 7k when k = 4. The value is 7 x 4 = 28.

Find the value that the expression 5m + 3 takes when m = 2.

As bm stands for 5 x m, the value of the expression when m = 2 is
5x2+3=138.

Mind the Mistake, Mend the Mistake

Some simplifications are shown below where th€ 1 rnumbers are

replaced by numbers and the value of the ex n is @btained.
1. Observe each of them and identify if the stake.
2. If you think there is a mistake, togexplain what might have

gone wrong.

3. Then, correct it and give the th€ expression.

3
Ifa=-4,

then 10 - a = 6.

Ifs=7,
then 3s - 2 = 15.

4 6
Ifr = If m = -6,
then 2r + 1 then 2j = 10. then 3(m+1) = 19.
7 8 9
Iff=3,g=1 Ift=4,b=3 Ifh=5n=6
then 2f - 2g = 2. then 2t + b = 24. then h-(3 - n) = 4.

4.4 Simplification of Algebraic Expressions

Earlier we found expressions to find perimeters of different regular
figures in terms of their sides. Let us now find an expression to find the

perimeter of a rectangle.
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60629 Y2l 4 Q QEICRA IR AQRT, 8l 6Q¢AIRRI 64, NOT dGT I’ Q 4 Q&I 62% |
4xn
QARIIQEIGS AIGE YEIR TG QIQEAR 4 X N1 § 4 N ERYIR | 26T RIEE Y@ A°F4I 6,
QI'a6Q AFA(YLP) 6ng |
k = 4 62RI6867 7Kk JQQRIEQ Ry 40 @Q | 921 R4 6298 7 x 4 = 28 |
m = 2 62RIERER 5m + 3 AAYRIFQ IR 6RER 629 P12 A4S *Q |
64062Q 5m Q 28 5 x M,60¢ M =2 626M YL AAYRIFQ JRY 6298 5 X 2 + 3 =13 |

QM TELOFQ B Q°CANRIG FQ
276 @8 JAYAIIR AARIRAS B3 AVA-A°H AAEAHIRIQ ALHIP JRIQ 68R
e9IEER AR Y Fga FAUAIAT |

1. 960YR 933 ANIRQ 99° gR 2R @ /12 §

2. Q0 Q67 @F gm AT 6RIM VIYE, 606N’ YMAINAIEQ P12l QIIRRUG
608AQ |

3. ©I'96@ N2Ig A°6ARR @q 99 Qg

OR my @ |

1 N

Qe s = 7,
606 3s - 2 = 15)

Qe a = - 4,
606 10 - a =6

~N

606@ 2j = 10

9% m = -6,

6669 2r + 1 6669 3(m+1) = 19)

7 A

= 8~
9@ f=3g=1) \2o@t=4.b=3) “eh=5.n=6
606@ 2f - 2g = 2 6969 2t + b = 24]  |666@ h-(3 - n) = 4
J

3 19 © (5 @

4.4 Q1RSSR dQYRNIQ AQRIFAE
g9q d6a AR 2ade FYINPR 99PN AN 699ERQ QIg I AR R4
QAR AR AgRIE Ade 9Gg | 1A QRIR YR AIKEEIFR AT IR 9@ AAYRIE
adie A9l |
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As in the previous cases, we will first describe how to get the
perimeter when the length and the breadth of the rectangle are known:
Find the sum of length + breadth + length + breadth.

Let us use the letternumbers 1 and b in place of length and breadth
respectively. Let p denote the perimeter of the rectangle. Then we have
p=1+b+1+Db

As we know, these represent numbers, and so the terms of an
expression can be added in any order. Hence the above expression can
be written as:

=I+1I+b+Db
Asl+1=2x1=2],and b + b =2 x b = 2b, we have
p =21+ 2b.

Notice that the initial expression (I + b + [#& b) and the final
expression (2]+ 2b) that we got for the perimeter lo erent. However,
they are equal since the expression was obtai from*the initial one
by applying the same rules and operations we¢ nmbers; they are

e values when letter
numbers are replaced by numbers.
For example, if we assign 1= 3B =

I+b+I1+b=3+4+3 = 14, and
21+ 2b = 4 = 14.
We call the expression he simplified form of /+ b + I+ b.
Let us see some more exampleg of simplification.
@ Example 5: Her table showing the number of pencils and
erasers sold in a . The price per pencil is ¢, and the price per

eraser is d. Fimd thé&§otal money earned by the shopkeeper during
these three d

Day 1 Day 2 Day 3
Pencils
(Price ‘c’) 5 3 10
Erasers
(Price ‘d’) 4 6 1

Let us first find the money earned by the sale of pencils.

The money earned by selling pencils on Day 1 is 5c.

Similarly, the money earned by selling pencils on Day 2 is _____,

and Day 3 is .

The total money earned by the sale of pencils is 5c + 3¢ + 10c.
Can we simplify this expression further and reduce the number of terms?
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<

Je 99go 9@, 6060696 IR ZIAC6ALA 68T B gg RN, 6661 LI AR
@AQ Q49 QUL Q11 JAGT 2I6E Q4RI *@QQ! |
68QY + 9g + 694 + 9¢ @ 99§ e @ |
UQULIQ 6597 6 9¢ AN FAIRET AFA-A°SMI 1 8 b Q4e2Q @Gl | I8 296
daQIeg p QIQ YFL KA, 6969
p=1 +b+1 +baal l
6K62Q 2I6e1 R1g), I9e A°HIQ YOIRE, 604 1@ JAYRIFQ AQgEq 6618 QA6
6419 RAULIRVIAR | AN, QU6 QYRR ILAQ 6RHILIQAAIRQQ :
=] +1] +b+Db
606291 +1 =2x1 =21499°b + b =2 x b = 2b, 2167 AR
p=2] +2b
AYIRQ 64, J19@3R 9gRls (I + b + I + b) ¥Q° 689 9Q
A1 AR AIRAER, FILI 6RYRIQ ARG | Bg 649FR QA
ARG A IR RILYE AFNS YA 9 9F geaefs
212l6Q QAR 64, 6IEREER AVAFFR FIF6Q A HUWERST
@6 |
QQI2QE QQQ, 9T 26al] = 3, b = 4 6gET, €36
l +b+]1 +b=3+4+3+4814 4
2] +2b =2x3+ 2 x 4 =44 Q|
2leq 21 + 2b AQgRIEQ 1 + [+ b Q AARIQE QO 6N L9 |
21 AARRATR 2R BRI Yl |
@ QRLAE 5: 40I6Q ¢ 6Q §@ 6220l 6IRIAM YG° QLA A°EMI QEIRAS! IR
A& QUILIRE | 98 IAAMAINY ¢ O] 99° 96 Q@ gy d ol | 4@ 87 @ aueq

(21 + 2b) Qg 2167
QYRS 9I9dR
2QUUIAL | 6AxE (&

6QIRIRT 6960 Tl 6 Q2 F4lC @Q |
191 Q@ 20 Q@ 30 Q@
6ARAM (MY ‘C) 5 3 10
QQQ (MY ‘d) 4 6 1

gale6s 690dm @@Q ARl ol 8AIQ @QR! |

161 GF 690dM 3@ QIQl AT 2119 5¢ |
6ATRAR 20 GF OF 62IRAY 6ARIANCR AT 2RI
6URANER AR 2L, |
60QdM 8@Q dReQl AYRIA S&! 68QE 5¢ + 3¢ + 10c |
2167 @' N2 JAgRIGQ IR AR FQAIQAR! ¥9° JRYLRQ A°GYl KAlIQ ARSI ?

Q° 3 O GQ IR 62N
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The expression means 5 times c is added to 3 times c is added to
10 times c. So in total, the letternumber c is added (5 + 3 + 10) times.
This is what we have seen as the distributive property of numbers.
Thus,

Bxc+3xc+10xc=bB+3+10)xc
(5 + 3 + 10) x ¢ can be simplified to 18 x ¢ = 18c.

@ If ¢ =350, find the total amount earned by the sale of pencils.
@ Write the expression for the total money earned by selling erasers.

Then, simplify the expression.

The expression for the total money earned by selling pencils and

erasers during these three days is 18c + 11d.
@ Can the expression 18c + 11d be simplified

There is no way of further simplifying thi essiof?as it contains

different letternumbers. It is in its si
In this problem, we saw the expresgéio ¢ + 10c getting
simplified to the expression 18c¢

@

Check that both expressions tgke thegatie value when c is replaced
by different numbers.

@ Example 6: A big rectangl lit into two smaller rectangles as
shown. Write an expressi escribing the area of the bigger
rectangle. A

er wayhof seeing

ibutive v
property.

pd bl >
~ 7N rd

4 3
The areas of the smaller rectangles are 4v sq. units and 3v sq. units.
The area of the bigger rectangle can be found in two ways: (i) by
directly using its side lengths v and (4 + 3), or (ii) by adding the areas of
the smaller rectangles.
The first way gives 7v, and the second way gives 4v + 3v. We know
that they are equal: 4v + 3v = 7v, and this is the required expression for
the area of the bigger rectangle.
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2 JQgRIGIQ 28l 628 ¢ Q5 Y4, ¢ @ 3 G4 99° ¢ Q 10 IR 621G | AR AR
QAR AV/A-A°GI ‘C G (5 + 3 + 10) AQ 6UIFRAULIRE | A°HYIQ QLR T AGQAIEQ U6
@l 699G | 604,

Exc+3xc+10xc=(B+3+10)xc

(5+3+10) xcq 18 x c = 18c Q60 AARIRAE FAULIRAIRS |

@ Q@ ¢ = 50, 6069 692N 9QQ ARSI 61S AR YA FQ |
@ Q9Q 06 99! QIal ATl 671G QI IR AAYRIS 6RS | 0I'I6Q AR |
2 57 0969 69R3M Ye° 99q GRe0Q! QIal RaQl 67 ZIQIY AR ARYRIS
6228 18c + 11d |
(®) 18c+ 11d 98g«19Q 2128 A9R AILIRAIAS §
@ JQgRI9IQ 2y AR 2391 6x161T @4l 6Q Q26 ANG! ARG
P-4l Q@R | 98I QR 49019 AR 9 g
@ AAQYI6Q 2I6e 64 64, Be + 3¢ 4 ¢ AQR 62Ix 18c 62RIAR! |
(@) ‘c gIeca 2@a gay 199 98 QEALAILBA JRY AAIE Ag8 & QIF A8 89 |
@ AQILQE 6 : 996Q @4IYIAYR| AR A7 NG IRG 6816 AINGEVFER
FOQ FAULIAT | ¢ AINCEAQR 6T Q2R 4R AQAYRIS ERG |

—

N

< Q
Q4R 2
aid |

pd NZ b
N 7 N 7

4 3

6210 2ILCETQ QAR QTR FAIFEE 4V Q9 YRR YIG° 3V 96 I9R |
Q% YIAGEHQR 6AGTR QA6 AUINER FIA FAAIRR : (1) 9LIQ QIR 68T V' I&°
(4 + 3)  69% (ii) 6816 UAGEALR 6AFTRYLQ 69ITaQ |
eIl QUILER N2l 62QE 7V IQ° G199 QUINER 6298 4V + 3V | 2I6S K1¢] 69 6A]GR

QAR : 4v + 3v = 7v NQ° Y2l @ 99 YI9G6IFQ 69T IR AINHS AQgRIE |
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As earlier, a big rectangle is split into two smaller rectangles as
shown below. Write an expression to find the area of the rectangle AEFD.

Even in this case, the area of rectangle AEFD can be found in two
ways: (i) by directly using the side lengths n and (12 - 4), or (ii) subtracting
the area of the rectangle EBCF from that of ABCD.

D FE 4 ;C

A 12 E B

The first method gives us 8n, and the second methodigives us 12n - 4n,
and they are equal, since 12n - 4n = 8n. is théyexpression for
the area of the rectangle AEFD.

Sets of terms such as (5c, ¢, 10c), (12, — that involve the same
letternumbers are called like terms. SetSyf4#€rms Such as {18c, 11d} are
t

called unlike terms as they have di numbers.
As we have seen, like terms can be ed together and simplified
into a single term. Item Amount
@ Example 7: A shop ren airs and :
tables for a days . To r hem, one Chair %40
has to first pay owing amount per Table 75
piece.

When the it is returned, the Item Amount
shopkeeper p ck some amount as returned
follows. Chair 76

Write an expression for the total number
of rupees paid if x chairs and y tables are Table X10

rented.
For x chairs and y tables, let us find the total amount paid at the

beginning and the amount one gets back after returning the furniture.
@ Describe the procedure to get these amounts.

The total amount in rupees paid at the beginning is 40x + 75y, and

the total amount returned is 6x + 10y.

So, the total amount paid = (40x + 75y) — (6x + 10y).
@ Can we simplify this expression? If yes, how?

If not, why not?
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ge 9@, 396Q QEIARIAR IR 97 AINCETRY ARG 6816 2INCETFER 3R FAUAIAR |
2196688 AEFD Q 689907 @49 @Gl dIn ¥e 98geld 6nd |

@ 6996Q 71, 2196368 AEFD Q 689U Q06 QUIA6Q dR@dIeq — (i) QAR 9@
ARG FI9Q 66A1 ‘M’ G° (12 - 4) FLAQA KA @A (i) 290688 ABCD Q 6899779
2190689 EBCF Q 6990% S62l9 @Q |

D F 4 c

A 12 E B

daIf 980 29 8n G4, Ye° Q1L 986 2l 12n-4n @ ° 6AQER AR 69629

12n - 4n = 8n | 2196686 AEFD Q 639T% 9Ia @l geld

Qe A/-A°H4l &<l (5¢, ¢, 10¢),(12n, - Q9 dQ@ QRIKIN |

ARG AYA-A°SYl &Rl {18¢c, 11d} 98 @& QAN |

2166 6Q4g 69, AQd 999eq I AdIgINUEe I9° YRe U9 AARIQE

RAULIQAIRQ |

?) eeeear: 968 camiel ElRAMRcoqn caae [ T8 |dadI(6aI6a)
NILIQ IR API6Q TS | 6AYS |QIR, gasa | 691@ 340
goe a1 aaRgchafigea ol aAgle 69]1g 659R 75
aGe |
6606Q6R &l g QAN 6QRNF 2R | FQY Qg AQeNél
3% oxl 6rag : (o=169)
@ X °HIR TIPS v IR 69gR aglca Fallarg, | 691@ %6
6069 641G 696G T@! QUG 622N IR YRS siqm 210
eRd |
X \Q° y Q 88Q Ry aIa gaea 2g1e SIS
@l Q° YIARIRUQ 6TARNRIAER 6€1IS 6 QUG
QIR ¥} |

(?) @ 6Q1¢ 6FIQ 901G AAYRIS Q€I @Q |
21Qa6Q AG19 Q@2IYIRRI 66116 S&l 628 40X + 75y, 9L°
Qg d@eQl 6916 S&IQ ARIE 628 6x + 10y | '

- Q&G @2lIQIA
604, 6715 629 QAIE = (40X + 75y) — (6x + 10y) | il

(?) @60 9@ 0GgRII] AAFIRAS AAAIRS @ ? 98 <, 7A@ ?
AT QIF, AI2q Q6% ?

791 641611 — Q&G 227 QA G AW AIRINERQ FIEFR AQAY RIS



Recalling how we open brackets in an arithmetic expression, we get
(40x + 75y) — (6x + 10y) = (40x + 75y) — 6x — 10y
Since the terms can be added in any order, the remaining bracket
can be opened and the expression becomes 40x + 75y + (-6x) + (-10y)
We can group the like terms together, This results in
40x + (- 6x) + 75y + (-10y)
= (40 -6)x + (75 - 10)y
= 34x + 6by.
The expression (40x + 75y) — (6x + 10y) is simplified
to 34x + 65y, which is the total amount paid in rupees.

@ Could we have written the initial expression as | e
(40x + 75y) + (- 6x — 10y)? S J
@ Example 8 : Charu has been through thre ndsef a ==
quiz. Her scores in the three rounds are 7 —4q, and 6p - 2q.
t afnswer

Here, p represents the score for a cog@c and q represents
the penalty for an incorrect answer.

@ What do each of the expression
If the score for a correct answer is 4¢(p*= 4) and the penalty for a
wrong answer is 1 (q = 1), 4 score in the first round.
Charus score is 7 x 4 — e can evaluate this expression by
writing it as a sum of terms.

7x4-3x1=7 3)x1=28+(-3)=2b5
What are her sco the second and third rounds?
What if there i enalty? What will be the value of q in that situation?

What is her fi cO¥e after the three rounds?

Her final score will be the sum of the three scores: (7p - 3q) + (8p —4q)

+ (6p — 29).

Since the terms can be added in any order, we can remove the brackets

and write

7p+-3q+8p+-4q +6p +-2q

=7p+ 8p + 6p + (-39) + (-4q) + (-2q) (by swapping and grouping)

=(7+8+06)p+[-(3+4+2)q]

=21p + (-9q)

=21p-9q.

Charus total score after three rounds is 21p — 9q. Her friend Krishitas
score after three rounds is 23p - 7q.

228



21691 YR AITFISIR ARYRNEEQ @1 FUQ 6HIRAN QI FERARINER, 21661 VIR
(40x + 75y) — (6x + 10y) = (40x + 75y) — 6x — 10y
60629 19geQq 696@l6IT AR FSIKIRUIRR, QY RA1Q 68INYRAIRR IS AFYRIFT
69Q : 40x + 75y + (-6x) + (-10y)
21661 AQE A9 IR0 FQAIQQI | ILIQ FRITR 629
40x + (- 6%) + 75y + (- 10y)
= (40 - 6)x + (75 - 10)y
(40x + 75y) — (6x + 10y) 9QgRIHT AARIQE 62Ia 34x + 65y 62ml, IR
SXIEQ QAUIYIRYR! 69116 AQANE! |
(@) @i6a @6 gIade 98gRIeqg (40x + 75y) + (- 6x - 10y) @@ |
CRGIRLIEE ? QI@@G?%EP&IQI@I
(@) @I2ed 8: 6lg N9 gas dosalsIcsa 3698 auiigh] alg '
69082 | 9615 99YIN6Q QIFA QYRR C2R : - 8p
— 4q 99° 6p — 2q | ¥0I6Q, p YR A0K QAR 2
JoIR8 ¥&° q ¥R 9A A8Q JIR 62I9] ISIRR |
@) geoie 08gRIaa ad @' ?
A3 9@ A0R QR AR 6IQ 4 (p =
1(q = 1) 626m, 929 QAR 9!
QI 6AIR 62R8 : 7 x 4 —
EmY MYIAS RAAIAR
7x4-3x1=7x4+-3)&X1=28+ (-3) =25

A IR @5 62IQ
Q2Q |
JdRYRIEg J9gEeq ANE QR

Qe1a 6 @819 Al IFQ 64IQ 6060 ?

9@ 6161 611 606Q @4l 629 ? 692 JRPGER q Q INY 6REQ
62Q ?

Qo190 9IS QQIB 6AIQ 6Q6R 629 ?

QI QLB 6P FERIT 6 AN 629 : (7p — 3q) + (8p — 4q) + (6p —
2q)|

60629 d99%q 696al6T ]F6Q FGIKIRAIRR, 2I6F QR ¥9IA IRIQ VG
ERYAIRQ :

7p + (-3q) + 8p + (-4q) + 6p + (29)
=7p + 8p + 6p + (-3q) + (-4q) + (-2q) (AIRAYR YQ° INYS KA QIA)
=(7+8+6)p+ [-(3+4 + 2)q]
= 21p + (-9q)
=21p - 9q.
06915 aQiI A6Q SIQw 67116 62IQ 6298 : 21p - 9q | GIF Y RICIF 6] BRI
aQiig 96Q 23p — 7q 269 |
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@ Give some possible scores for Krishita in the three rounds so that
they add up to give 23p - 7q.
@ Can we say who scored more? Can you explain why?
How much more has Krishita scored than Charu? This can be found
by finding the difference between the two scores.
23p - 7q - (21p - 9q)
@ Simplify this expression further.
@ Example 9: Simplify the expression 4 (x +y) -y
Using the distributive property, this expression can be simplifiedto
4x+y)-y=4x+4y-y
=4x + 4y + (-y)
=4x + (4 - 1)y
= 4x + 3y.
@ Example 10: Are the expressions 5 u equal to each other?
The expression 5u means 5 time egrumbBer u,
and the expression 5 + u mea an the number u.
These two being different operatiofis, they should give different
values for most values :
Let us check this.
@ Fill the blanks be by re ing the letternumbers by numbers;

an example is s Then compare the values that 5u and 5 + u
take.
10 7
u=11 u=11
u=2 u=2
Su 5+u
u=8 u=>5 u=8 u=5

If the expressions 5u and 5 + u are equal, then they should take
the same values for any given value of u. But we can see that they do
not. So, these two expressions are not equal.
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2618 aQile AAIg 96Q QEG! AIRAL 671S 6RIR 23p — 7q 62UVG 634K
AQIIGQ AAIRY 6 ERERERES 62IRAICA ?
(?) @92y 6alq @083 2I6a @RaIAel @ ? F0d g6r 42aIae @ ?
9IQ A6V QTG 6R6G AR 6AIQ MR ? QAT 6IQ AR 2] Y6RR QI FEM
21691 92l RISAIRQ! |
23p - 7q - (21p - 9q)
@ 90999 2Iga AR @Q |
QLRSI 9: 4 (X +y) — y Y& JQYRIETQ AR Q@ |
QLQ FUC QIALIQ FQ YT AAGRIGG YEAH AR FAULIRYIAQ |
4 x+y)-y=4x+4y -y

@O

= 4x + 4y + (-y)
=4x + (4 - 1)y
= 4x + 3y
(?®) @eeea10: 5u 85 + u ARG 5@ ?
5U 9GRS 2ol 62l u @ 5 Gl 9e° AAGREQ &g u AHYI 01 5
2R | 92 QQF @] @e 98 IRy QIR 92! AR AR FgRY @9 |
219 9Q1YI KES! :
?®) asa-aaig s A HIRAGIS QS 99, 661N AQI2QE
QUILIRE | I'as 5+ U QMg QR @Q |
10 7
u=11 =9 u=11 =9
5u 5+u
u=8 u=5 u==8 u=5

5U 6 5 + U 9GRS AFIR 626R, U Q 6AERNET JAY TR 6AYRR AFIG 629 | &g
6A9ER 69200 A12 6QIR 26T ISR | 604 692 QAG AR AR Q6% |
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Are the expressions 10y — 3 and 10(y — 3) equal?

10y — 3, short for 10 x y — 3, means 3 less than 10 times y,
10(y — 3), short for 10 x (y — 3), means 10 times (3 less than y).
Let us compare the values that these expressions take for different

values of y.
17 -10
y = v=0 y=2 =0
10y-3
y=10 y=7 y=10
@ After filling in the two diagrams, do y6u thé the two expressions
are equal?
@ Example 11: What is the s of umbers in the picture
(unknown values are denoted lettérnumbers)?
There are many ways to £o . Here,
we show some of them. 5 S 5 5
1. Adding row wis S: @ @
(4 x3)+ (r (r+s)+ (4 x3)
2. Adding li gether gives: @ @
(8 x 3) + + (s +9)
3. Adding the upper half and doubling gives: | 3 = = 3

2x4x3+r+89)
The three expressions might seem different. We can simplify each
one and see that they all are the same: 2r + 2s + 24.

Figure it Out - 4.2

1. Add the numbers in each picture below. Write their
corresponding expressions and simplify them. Try adding
the numbers in each picture in a couple different ways
and see that you get the same thing.
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10y - 3 8 10(y - 3) 9QQRI6 Qa6 A8 & ? G100 eala

3 s

10y - 3 6208 10 X y - 3 Q 49 94, Y2IQ 2 62RI y @ 10 §4q 3
@q |
10(y - 3) 6228 10 X (Y - 3) Q 49@ 9d, N2IQ 2el 62/ (y 0IQ 3 %) r
Q10 94l |

Y Q 38R gRy I 9@ 98gRIda aIq Qe8! /% 6aYSl |

17 -10
y B y=0 / =O
10y-3
y=10 y=7 y=7
(?) 92 ga% 9g 9ad @Rl U6Q, 692 9ad AAgR QIR Q6 QIGE @ ?
(@) @9I2Qd 11: Ig 5660 Q4RS! QY| Q69 2 (ARG ATQ AVQ-A°SY|
QA YRILIRE 1)

42 RAQI UIQ UCAR QA AT | MOICARRIISE 689G F1IQ 72 98 QAR :
1. IG 98G6Q 69I9QQQ! :

(4 x 3) + (r + s) + s+ (4 x 3)
2. 498 999GQq 9eI0 I9QQ
(8 x 3) + (r (s + s) 3 3 3

@ G6RIG 9QgRIE O G2 RTAIER | 2167 Y6RYR]
AARRA 696N FIER 64 6A7GR AQ AANG :

3. 999 AR Q. RAQRYS FAS! :
2x%x (4 x3 +°8) @

2r + 2s + 24

ook

1. Q969 9661R 596Q 81 A°HYI 6019RQ | 699699 29qQ ARgaldgea [I6E
RS AARRQA | J604R FEQ A°HYIgL] 906 @R AR IF06Q 69I9RR
IR 60%l AQ | Q651 Y6BIS 68Q6Q AFIR FRY AIRS |
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2. Simplify each of the following expressions:
@ p+p+p+p,Pp+p+pPp+q.p+q+p-q,
(b)p-q+p-q,p+q-p+4q,
@p+q-(p+9g,p-q-p-q
(d2d-d-d-d,2d-d-d-c,
(e)2d-d-(d-c),2d-(d-d) -c,

M2d-d-c-c

Mind the Mistake, Mend the Mista

Some simplifications of algebraic exp#essi
expression on the right-hand side s 1de i
e Observe each of them and sed(if the
e If you think there is a mi ry # explain what might have

gone wrong.

e Then, simplify it correctly.

s%are done below. The
ts simplest form.
a mistake.

Expression Simplest Form | Correct Simplest
Form
1.3a +2b 5
2.3b-2b-Db 0
3.6 (p+2) 6p + 8
4. (4x + 3y) - (3x + 4y) X+y
5.5-(2 - 62) 3 -6z
6.2 +(x+3) 2X - 6
7.2y + (3y - 6) -y+6
8.7p-p+5q-2q 7p + 3q
9.5 (2w + 3x + 4w) 10w + 15x + 20w
10. 3j + 6k + 9h + 12 3(+2k+3h+4)
11. 4 (2r + 3s + D) -20-8r-12s
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@ [F® ZFE GGG
OE® 7z @E®E
EEEE @)

2. Qgg 96cia dageldqg Aam 99 :
@p+p+p+p,.P+p+p+qp+q+p-gq,
bp-q+p-9qp+9qg-p+q,
@©@p+q-(p+9g.p-qgq-p-q
d2d-d-d-d,2d-d-d -c,
e)2d -d-(d-=¢),2d -(d -d) - c,

H2d-d-c-c
QR TLORQ B Q°CANRIG KA
6260 Q1RG0 AAYRIIR 78 AARIYe QU AR IKIAR TeIIs Q16 AS RIS

219 A0R AeRQe QY 6291 AIQENR |
1. 6290q 99i6ead @ 8 6a181T § qem Qe |

2. AT QA AT QIR Q67 AQE Q2B IS Q|
3. ©I'd6a ¢I2Ig A0K AT A

AQAY RIS AARIQS Qd A0 AR Qd
1. 3a + 2b 5
2.3b-2b-b 0
3.6 (p+2) 6p + 8
4. (4x + 3y) - (3x + 4y) X+y
5.5-(2 - 62) 3 -6z
6.2 +(x+3) 2X — 6
7.2y + (3y - 6) -y+6
8.7p-p +5q-2q 7p + 3q
9.5 (2w + 3x + 4w) 10w + 15x + 20w
10. 3j + 6k + 9h + 12 3(+2k+3h+4)
11. 4 (2r + 3s + D) -20-8r-12s
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@ Take a look at all the corrected simplest forms (i.e. brackets are
removed, like terms are added, and terms with only numbers are
also added). Is there any relation between the number of terms and
the number of letternumbers these expressions have?

4.5 Pick Patterns and Reveal Relationships

In the first section we got a glimpse of algebraic expressions and how to
use them to describe simple patterns and relationships in a concise and
elegant manner. Here, we continue to look for general relationships
between quantities in different scenarios, find patterns and, interestingly;
even explain why these patterns occur.

Remember the importance of describing in“si e language, or

visualising mathematical relationships, befo ng to write them as
expressions.
Formula Detective

Look at the picture given. In each ) ber machine takes in
the 2 numbers at the top of the Y’ as inputs, performs some operations
and produces the result at th to e machine performs the same
operations on its inputs in ea as
@ Find out the form f thi

mber machine.

The formula for the number machine above is “two times the first
number minus the second number”. When written as an algebraic
expression, the formula is 2a — b. The expression for the first set of
inputs is 2 x 5 - 2 = 8. Check that the formula holds true for each set of
inputs.
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(?) Q6dIe A0R196 9AYRISGRE UGS 8a | (26 GRaIgRe Q2R SAUUIRE,,
AQE AQgEq 6UITRALIRE IS° 6QaR A°GHl QI dQgeq ¥ 6419 *AULIRE 1) 1@

JRgRIEYERA 99 A°H B AVQA-AHIGFRQ A°HYI FIER @8 AHD 69YS8 @ ?
4.5 AGRIYSYF QUL 6 AISFP TR RN XQ

JoIf YRIGERQ 6T IRAETR VAR, AR QAR B 6AANAE AJER R AR

—~e~

AWRQ UG AQE REER IRIE RACLR FIGY | 0I6R, AR VAFFEQ 2SN AALRIFLY
21quIe @A 8 98l A4 8 RIER IR A°QERCA ARAIQE FIGQ |

62963 IgRI4 QMR 6AYLIQ 60F ARSI J9Q FI6ox Anadlq AR AV YR
QAR @2 *gR *ARIQ YQIQ 169G |

Qe 69l
QUILIRNGQ! TG 69 | Y6RYR 69Q6Q, A°Hyl Y0 @ 8Ql 26 A°HMIQ ARYS
QI T, @8 JRU R6Q IQ° 6R FRITR PR X6 G g6QUR 692962 NLIQA ARYS
QUEQ AR YR A°VQ K6Q |

(@) @ o @9a 9 Ada 99

o
i df 44

QUEAIY A @9 AIN IQ 6298  YaF AIQ QAYIQ FO1 AN F6Al 17

66G6Q6R IR QIFAISIER JAYRIS QUEA AU, Y6 6228 2a — b 629 | AAYLR
gelfl 6Q¢ QI AAYRIE 6228 2 x 5 — 2 = 8 | g664R AAYE 6% dIR 996 A0R @ /1@
Alg Q|
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@ Find the formulas of the number machines below and write the

expression for each set of inputs.

CXpI'CSSlOIlZ CXpl‘CSSiOl’lI

=

expression: expression:
"Write a few number machines as

examples using that formula. €hallenge your classmates to figure it

out!
Note to th acher: Not just solving problems but creating new
questions is ery much a part of learning and doing mathematics!

Algebraic ExpresSions to Describe Patterns
@ Example 12 : Dhatri noticed a repeating pattern along the border of

a saree€.

@ Dhatri wonders if there is a way to describe all the positions where
the (i) Design A occurs, (ii) Design B occurs, and (iii) Design C occurs.
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(?) F96a TUIRAS! LHYI *RYE IR IG F¢le @A I&° Y624R AYE AFRAIS
JIQ Q1991568 AAgRIE 6AS |

AQAGRIE

AQAGRE . AAYRIS AQAGRIE :

(?) < g6f G6e ¥R 98 @ | 42 98 QU921 RQ @8 AW 99Q
Q2128 6% 1 9219 @ QI QIR QF1 ALUIOTF AL 2RISR @Q |

ARG ORI : 6@ AMLARIG @67, G2l 9§ F09 KRR 6228 G186 YS!
Q° @QQl 9@ Q&Y |
PASRIYL L 4 BEQ IR FFAFTR AQAY RS

(?) @920 12: 1081 99 FIFQ AR Y@ A°ARIQ YRR
AAKR -

® @) IR A, (i) 391K B, ¥&° (iii) FIAR C JFe F9Q 629Fea gIaca
JeaI9R 62192 012! 218e! aIn 67143 QAUIA 2T @ 69UR QT AIGE |
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Let us start with design C. It appears for the first time at position 3,
the second time at position 6.

@ Where would design C appear for the j,#* time?
We can see that this design appears in positions that are multiples of
3. So the nth occurrence of Design C will be at position 3n.

@ Similarly, find the formula that gives the position where the other
Designs appear for the ,# time.
The positions where B occurs are 2, 5, 8, 11, 14, and so on.
We can see that the position of the ;,# appearance of Design B is one
less than the position at which Design C appearsg, for the ;% time.
Thus, the j,* occurrence of Design B is at posi

3n-1
Similarly, the expression describing the p @ﬁ
@ Given a position number can we fi t the design that appears
there? Which Design appears iti 2?
therficlearly we have Design C. As

I at which the design

A appears for the ,# time is: 3n - 2.

If the position is a multiple of
seen earlier, if the positigfl i s than a multiple of 3, it has
Design B, and if it is 2 les

@ Can the remainder, ined

an @ multiple of 3, then it has Design A.
dividing the position number by 3 be

used for this? O the table below.
Position n tient on division by 3 Remainder
99 33 0
122 40 2
148 49 1

@ Use this to find what design appears at positions 99, 122, and 148.
Patterns in a Calendar

Here is the calendar of November 2024. Consider 2 x 2 squares, as
marked in the calendar. The numbers in this square show an

interesting property.
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2 010 C Q dIea @9l | 92l 219aq 3 Y6 99° o1 2 6§ A6
QEE |

(?) n-60 26Fe AIn FRIRR C 684 QIF6a 6aITe ?
2169 6QYAIQY 69, YT GRINRG 3 Q YEOR 2SI FINFLRER 6QdIUIQR | 604,
n-6¢ 21970 AIx @RIaQ C, 3n 671 gIN6a 929 |

(?) 62eR, ey BRINRYEE N-69 QIR dix 6Q4 FIRca 6aHIAe, CI2Ia 98 A
QQ |
GoIaR B QgaQl gIegea 6aal 2, 5, 8, 11, 14, QYIS |
21671 6QYAIQE 649, BFIAR B Q@ n-691 g1, 6e1aQ C Q n-9¢ gie 01q 1 K¢ | 664

2919 B @ n-09 gIe dIQ 996 629
3n-1

6920R, RIAR A Q n-6¢ gIe AR 986 629 :

@ Q@ G190 UQFe A°HI6Q QKRS MR JIg8E 6aREFIAR Q4R 629 @2
@ ? 122 07 gIF6Q 699 BFIAR QAR BRI
QT gIf 2GS 3 Q@ Y@ Qiiee caIn@N, 606 16Q GeIaR C Q62 | 98 ¢I9
AUSYG 3 Q YIoRQ 1 97 94, 6069 CRINR BMG° J@ 2 @7 626m GRIRQ A QAR
Q9 |

@ dIfQ 29g0Q 3 QIal @9 K6n (Pl AICEHT] TI6F AR LI FAIAS|

@ ? 06 QuIAIR e@ 19 609 :

JIFQ A4S QA QAUIRER AT QUAPR QUACEY
99 33 0
122 40 2
148 49 1

(®) 99, 122 9&° 148 69 FIREA 609 BRIAR 28, GI2I AIFQI IR I GG SISLIQ
QQ |

Y EMYACAQ L°Q
MOI6Q RERAA 2024 Q IR RYERLQ GUIYIAT | AICAYAER QEIAR Q& 2 x 2
QAG19Q AR 2Q | I8 9G F1-Ig AHIIFER 9@ KPS UF 9ade @Qed |
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November 2024

Mon Tue Wed Thu Fri Sat Sun
1 2
3 4 5 6 7 8 9
10 11 12 | 13| 14| 15 | 16
17 |18 |19 [ 20| 21 | 22 | 23
24 |25 | 26 | 27| 28| 29 | 30

Let us take the marked 2 x 2 square, and consider the

12

numbers lying on the diagonals; 12 and 20; 13 and
13 19. Find their sums; 12 + 20, 13 + 19. What do you

19

observe?
20 They are equal.

®

®

Let us extend the numbers i alendar beyond 30,

creating endless rows.

Mon Tue Wed Thu Fri

Will the diagon@! sums be equal in every 2 x 2 square in this endless
grid? How can we be sure?

To be sure of this we cannot check with all 2 x 2 squares as there
are an unlimited number of them.

Let us consider a 2 x 2 square. Its top left number can be any
number.

Let us call it ‘a’.

Given that we know the top left number, how do | a ?

we find the other numbers in this 2 x 2 square?
As we have been doing, first let us describe the | ? ?

other numbers in words.
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e 2024

Qe 6AIQ A QI 99 99 &8
1 2

3 4 5 6 7 8 9
10 11 |12 | 13| 14 15 | 16
177 |18 |19 [ 20 | 21 § 22 | 23
24 |25 | 26 | 27| 28 | 29 | 30

2119 \98J6Q 996 62IRAR! 2 x 2 AAQ 6991 9F° K6 S|

12 13 12 \Q° 20; 13 Q° 19 Q°HIGEQ UQUIR 9Q | 6A9LRR 6QIGITR
Qde @Q : 12 + 20, 13 + 19 | Q691 @S AV @R ?

19 20 6AgGe QR |
21 MIERVAR A°HIIFRG 30 Q 2D 6a¥ AMG G agie 2°gARS

QN Agre QI

(?) 9@ 2 g8 S8R 2 x 2 90 6H1ER QIREQ 891 AW 6LIFIA CLITTR
QAR 629 @ ? Mea FAQ FEEG 62RAIAQ! ?
42l PH6 RARIQ 626 26T AAY 2 x 2 AIYRQ U8 FAVIAR I, FIQS 6AFFR

QY | YA IR 2 X 2 9G] ARIQ KA | MLIQ AU I ATQ A°HYI 66RNET

Q°GYl 62IRAICQ | QA NI ‘@ 6QIR UACKQ! |
a ?
(?) 9% 2160 QUQ QIF ATQ AEYI GIE, 6669 9@ 2 X 2 QE6Q
8R! AR AHIGFQ 2167 FAQ gl *RAAIAR! ? ? ?

21661 9O ARG, JeI6e AN A°HIIYFR IN6a Q!

@RI |
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e the number to the right of ‘a’ will be 1 more than it.

e the number below ‘a’ will be 7 more than it.

e the number diagonal to ‘a’ will be 8 more than it.
So the other numbers in the 2 x 2 square can be
represented as shown in the grid. Let us find the
diagonal sums; a + (a + 8), and (a + 1) + (a + 7).
Let us simplify them.

Since the terms can be added in any order, the brackets can be opened.
a+(@+8 =a+a+8=2a+8
@a+l)+@+7)=a+l+a+7=a+a+1+7=2a+8

We see that both diagonal sums are equal to 2a + 8 (8 more than
2 times a).

@Verify this expression for diagonal sums by donsidering any 2 x 2
square and taking its top left number to ’

Thus, we have shown that diagonal s al for any value
of a, i.e., for any 2 x 2 square!

a a+1

a+7 a+8

This problem is an example S power of algebraic

.£« modelling in verifying whethér a p will always hold.
Consider a set of number, m lendar (having endless rows)
forming under the follo shape:

8
15 16
22

@ Find the sum @&f all the numbers. Compare it with the number in
the centre: 15. Repeat this for another set of numbers that forms
this shape. What do you observe?
We see that the total sum is always 5 times the number | Math Talk
in the centre.

@ Will this always happen? How do you show this?

[Hint: Consider a general set of numbers that forms
this shape.
Take the number at the centre to be ‘a’. Express the other
numbers in terms of ‘a’.]
Find other shapes for which the sum of the numbers
within the figure is always a multiple of one of the numbers.
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Q1 AHIFFRQ 6719 RGN IR (2 AAYRIIQ | Q|
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211661 6Q6Ip 64, Y2 AN AR 6299 A°HIQ 5 G4 62IRAIN |

(?) 21 99Ql A6y 629 @ ? @69 I2Ig FAQ @IS ?

(o0l 18 2IQE6Q AZE U@ ARIIQE A°HY AALQ I0Iag & | .
2IQ 699¢ A°TIQ ‘@’ 6QIR [ | AR A°IFeq ‘@ AQQILT |
QRFSR AQAYREER RIS @ 1) 61800 Q21QIa)
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JEea 629 | '

L -

245



Matchstick Patterns

Look at the picture below. It is a pattern using matchsticks. Can you
identify what the pattern is?

We can see that Step 1 has 1 triangle, Step 2 has 2 triangles,
Step 3 has 3 triangles, and so on.
Can you tell how many matchsticks there will be in the next
step, Step 5? It is 11. You can also draw this @hd see.
@ How many matchsticks will there be in St€p 83, Step 84, and

Step 108? Of course, we can draw and co ut isthere a quicker

way to find the answers using the pat t here?

What is the general rule to find the beg of matchsticks in the
er

next step? We can see that at eac 2 matchsticks are placed
to get the next one, i.e., the atchsticks increases by
2 every time.

Step Number| 1 5 6

No. of

Matchsticks 5 7 9 11| 13

Think of a way t e this to find out the number of matchsticks
in Step 33 ontinuing to write the numbers).

As each tif€ 2 matchsticks are being added, finding out how
many 2s will added in Step 33 will help. Look at the table
below and try to find out.

Step Number 1 2 3 4 5
No. of
Matchsticks 3 5 7 9 11
3+2 [3+2+2[(3+2+2+2|3+2+2+2+2

The number of matchsticks needed to make 33 triangles (Step 33) is
______ . Similarly, find the number of matchsticks needed for Step
84 and Step 108.
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60629 962 26 6adINILIARRI0 64191 QIQE, 604 6QIIR 33 6Q 6R6RIT 2 62 IR
FIE6M 2IAQ AIRIYY ARR | 96R QAILIRYR! AIQENG 6Q8 I° U 60 @9 |

6qldia Q°¢l4l | 1 2 3 4 5
QuARRI0 3| 5 7 9 11 ]
Q°sivl

3+23+2+23+2+2+23+2+2+2+ 2

330 Q@ (6Q1IA 33) B2IA A9 IR AILER 622 FLUIRRIOQ A°YMI 6298.....
6929Q, 6QIAIR 84 B QIR 108 AR NGNS 62R4QI G2ITRRI0 A°HY Fg9 Q9 |
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What could be an expression describing the rule/formula to find
out the number of matchsticks at any step?
The pattern is such that in Step 10, nine 2’ s and an added
3 (3 + 2 x 9) gives the number of matchsticks; in Step 11, ten 2s
and an added 3 (3 + 2 x 10) gives the number of matchsticks. For
step y, what is the expression?
It is: one less thany (i.e. y—- 1) 2’s and a 3.
Therefore, the expression is
3+2x(y-1).
This expression gives the number of matchsticks in Step y. Now
we can find the number of matchsticks at any step quickly.
You might have already noticed that there is@ 2 in the first step
also, 3 = 1 + 2. Using this, the expression w€ getyi
2y + 1.
@ Does the above expression also give the f matchsticks at
e same?

Both expressions are thg
There is a different way
look at the picture

Matchsticks are placed in two orientations — (a) horizontal ones
at the top and bottom, and (b) the ones placed diagonally in the
middle.

For example, in step 2 there are 2 matchsticks placed horizontally
and 3 matchsticks placed diagonally.

@ What are these numbers in Step 3 and Step 47?

@ How does the number of matchsticks change in each orientation
as the steps increase? Write an expression for the number of
matchsticks at Step ‘y’ in each orientation. Do the two expressions
add up to 2y + 1?
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6964163 6Q1AIFEA 2GR QAITRARI0 A°HYI RGN AR 24 ] IGQ LIRS
@ dQgRI 2’8l 62IAIEQ ?

A°AERIG AR 64, QIR 10 6Q AT 2 Q° Y@ 3 62IF9R6M (3 + 2 x 9) 6¢1IG
Q2IARRI0 F6R | 6QICIR 11 6Q, Q6T 2 AL 9@ 3 6AIFRER (3 + 2 x 10) 6616 QIO
QY AIRQ! | 6068 v B¢ 6QAITR IR VAYRNT @&l 629 ?

N2y 0IQ 1 @6 (28Igy — 1) QIS 2 96° 3 Q AAF |
604 dYRISIT QA8
3+2x({y-1)

@ 0RgRIST y 06 6Q10IR6Q 83! YUTRRIOR A°FYI 24N | IR 21671 66RNST
6Q1AIR6Q Q10 A°FYI Y 19 FISAIQQ! |
Q691 99Q AVY QRIS 64, AT 6AITNEQ A IR 2 2B 3=1+214929
IRLIQ KA 6L VIR AAYRNST 622F :

2y +1
(@) @a6qig aagelas aa @' gesue caIgha oI I/HIQ 90K QISEa QIaE ?
@ 9QgRIEIgee Qe 266 @ ?
26 3 + 2 x (y - 1) @ AR 2@ g€ <18 FRAIQR! |

3+ 2x( = y -2
2oNQ, QUG AR Q|
QdQl AR |l A°Q G QIR 24 IR QAL A 27 | 21a 98 d6q 996]

QIR @QQ! |

QUIARRI09EQ Q26 JG6Q QYRR - (a) RUERA IQ° P6R QUAIBA AIFER IQ°
(b) F1¥ QUGEQ 6RN&R GA6Q |
QRI2Q8 Y99, 6QIUIR 2 6Q 26 YAAIBA K10 Ye° 3G R0 6@18@ T96Q QLT |

6QICIR 3 9Q° 6QIIR 4 6Q @ A°HIYLR 6@6 ?

@O

g664a 6996Q 6QIAIR A°HYI 9F 426 G2IAR 10 A°HIQ FUQ VLR 6298 ?
6QIQIR Vv IR AR IO Al AR IR AGYRIS 6 | I2 Q% ARG
AQARREM 2y + 1 62Q8 @ ?
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Figure it Out - 4.3

For the problems asking you to find suitable expression(s), first try to

understand the relationship between the different quantities in the

situation described. If required, assume some values for the unknowns

and try to find the relationship.

1. One plate of Jowar roti costs ?30 and one plate of Pulao costs ?20.
If x plates of Jowar roti and y plates of pulao were ordered in a day;
which expression(s) describe the total amount in rupees earned

that day?

(@) 30x + 20y (b) (80 +20) x (x +Y)
(c) 20x + 30y (d) B0+20)xx+y
(e) 30x — 20y

2. Pushpita sells two types of flowers on Indepefidefice day: champak
and marigold. ‘p’ customers only bough ampaky ‘q’ customers
only bought marigold, and T’ customers 4@ both. On the same
day, she gave away a tiny nation O
many flags did she give away th
@p+q+r
©2x(p+qg+71)
ep+q+r+1 1) p+9

3. A snail is trying to cli n all of a deep well. During the
day it climbs up ‘u’ cm ing the night it slowly slips down ‘d’
cm. This happens for 1 nd 10 nights.

on.

about the snail’s movement if d > u?

or a cycling race and practices |

she cycles 5 km every day. Every -
week she incfeases the daily distance cycled by Z’
km. How many kilometers would Radha have cycled -
after 3 weeks? I

5. In the following figure, observe how the expression w + 2 becomes
4w + 20 along one path. Fill in the missing blanks on the remaining
paths. The ovals contain expressions and the boxes contain
operations.

C DO D=8 C O x4 Gu-
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FARY, AP FY - 4.3

AIRYE ATAYIYERR QAUYY VAYRIG 2668 9o gales @de aghea ARl FER
AQFIEYRR AFRQ IRRIQ 60F @A | I 2R 24, ARIG AFFEFR AR @8 N
Q019 Q6 9Q° AP MR 69 A |

1.

C
e

66115 6916 62121 QTR Q191 T 30 L° 631G 6GC ANRQ Q1 T 20 | 9T X 69C
62121Q Q6 99° ¥ 696 INQ ALA FAULI, 6606Q 632 Q7 64119 iYL OFIEQ IRIE
@48 ?

(@) 30x + 20y (b) (80 + 20) x (x +y)
(c) 20x + 30y (d (30 + 20) x x +y
(e) 30x — 20y

—

2R @ATND’ P G19R 6RR
Q0 I @diem | OR 6Q%
M | 69 6907 606015

JY QRIFGI TRA6Q QR IR IAQ T 9% Q° 6016
O A, ‘q R4 IR 6QAR 69 IM I° T R4 G
Q9 64 g6oia glaesg I 6819 K119 J9Ix
RP1% QIR RALIQ 6Q6R ?

@p+q+r (b) 2

©2x(p+q+71 @' p + @+¥ + 2

@ep+q+r+1 X + q)

@ 6018 Q1A AR QD OF Q8 1 926! 92l ‘w’ 62.71. RUAQ 96Q IQ°
QAUGEQ 92l U16Q A16Q ‘d’ 69.8. 809 SdaId | ¥Rl 10 @@ 9Q° 10 QUL IR

QIR@I |
(a) 691415 QI ?JIQ% 6R66 QA6 27, G2l 4IRS IR AAYRIS 6RS |
6

(b) 9@ d>u ALIQ GG TVLER 26T @8 FLAIQRI ? |
QI IR AINER 6d1G161 QIR 9ge 62Q8R 1e° goRe 2y
@Qe2 | 92N AYIWR 6Q JGR 5 @.ﬁ.qmem ORR | 9© AgIe6a ;
69 GGQ 6909 9QIg ‘Z @.0. @QIZ | 3 AQIL U6Q QI gGLe
6@60 @ENTTR AINEAN FNINER ?

DIRNC 9969 QFIKIAE PR RIS W + 2,99 98 69 4w + 20 62RIRE |
QIREIQI VUYL HRGIR YS! @R | AIRNQ 0LYLR F1IEQ AAYRIS IL° QGYLR

CJIEQ FISER gQal 6ad |
x3 —@— —5 +3 —@— x4
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6.

10.

. Add the expressions given bel
(a)4d -7c+9and 8¢ -11 +©Od
(b)—-6f+ 19 -8sand - 2 f
(¢)8d-14c+9and 1 +

A local train from Yahapur to Vahapur stops at three stations at

equal distances along the way. The time taken in minutes to travel

from one station to the next station is the same and is denoted by

t.The train stops for 2 minutes at each of the three stations.

(@) If t = 4, what is the time taken to travel from Yahapur to
Vahapur?

(b) What is the algebraic expression for the time taken to travel
from Yahapur to Vahapur? [Hint: Draw a rough diagram to
visualise the situation]

. Simplify the following expressions:

(@A3a+9b-6+8a-4b-7a + 16
(b) 3(3a-3b)-8a-4b - 16
(c)2(2x-3)+8x+ 12

(d) 8x-(2x-3) + 12

(€) 8h—(5+ 7h) + 9 Q~
H 23+4(6m—3n)—8n—3m—1%

+ 12s
2s

(d) 6f - 20 + 8s and 23 =
(e) 13m - 12n n-
(f) - 26m + 24 6m - 24n

() 17g + 9 - from 11 - 10g + 3h

(d) 9a - 6b + 14 from 6a — (9b + 18)

(e) 10x + 2 + 10y from -3y +8 — 3x

(f) 8¢ + 4h - 10 from 7h - 8g + 20

Describe situations corresponding to the following algebraic
expressions:

(@) 8x + 3y

(b) 15x - 2x

11. Imagine a straight rope. If it is cut once as shown in the picture, we

get 2 pieces. If the rope is folded once and then cut as shown, we get
3 pieces.
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6.

10.

11.

22IgaQq GIRIgQ AIRAR! IR 6RAIFIN 657 ITER ATIR YABIER 2RI FERIT 6RARER

Q62 | 69115 6]ARQ U 684 A IR AIYAR! AAE (AFER) AL Q°

@I T QA Y00 QQULIRE | 66RG Y@ G6RIT 68ARY 60U Qe 2 dag

6RsIN Q62 |

(a) 99 t = 4 6069 AIAYAQ GILIYQ TFIAIA 64T 6R6S AAL AT ?

(b) 2I21geQq GIeIga J9l IR AIYAS! ATAQ LCIGTR AAYANE ' 629 ?
(999! : Ag0eQ] 9891 AR ¥R AT 68 URE A 1)

FANYE AAIRIHYER AR @ |

(@3a+9b-6+8a-4b-7a + 16

(b) 3 (3a — 3b) — 8a — 4b - 16

2 2x-3) +8x+ 12
d) 8 - (2x-3) + 12
(e)8h - (b5 + 7h) + 9

f) 23 + 46m - 3n) - 8n-3m - 18

2g6Q QYRR AAIRIYLY 69I9RQ @2

@) 4d - 7c +99e° 8c-11 + 9d

(b) —6f + 19 — 8s 9e° - 23 3f +
(c) 8d - 14c + 9 9@° 16¢c — (18B+ 9d
(d) 6f — 20 + 8s 9@° 23 F£'1

(e) 13m-12n9e° 12n-1

(H—26m + 24n 9 -2

ag6Q QLIRS JeRQ F6ANTR FA 9Q -
(a) 6a + 9b Q9a - 6b + 14

(b) 7y — 10 + 15x + 13 - 9y

()11 - 10g +8h 9 17¢ + 9 - 7h

(d)6a-(9b + 18) @ 9a — 6b + 14

(e) -3y +8 - 3x Q 10x + 2 + 10y

) 7h - 8g + 20 @ 8g + 4h - 10

FINYE QIFFISGR ARIRNYER AAYEG AL ARIIQE QBEQA IR !Q

(@) 8x + 3y
(b) 15x — 2x

e QI @26 SUUEQ RFR 9Q | UG Y2IQ TF6Q 6QHILIRAR AR 2A6Q KT,
606R 2161 2 G 918 AIRQl | 9@ QRG] 9962 69HILIRR! IR 26Q QT K3,
6062 21641 3G 4 QR |



Observe the pattern and find the number of pieces if the rope is
folded 10 times and cut. What is the expression for the number of
pieces when the rope is folded r times and cut?

4 4 L4
4 4 ﬂ\ #
4 v 4
# # %,
s / 4
o 4 4
/
23
VG
#
v
Vs

12. Look at the matchstick pattern below. Observe and identify the
pattern. How many matchsticks are required to make 10 such
squares. How many are required to make w sguares?

13. Have you noticed how the gblours cHafge in a traffic signal? The
sequence of colour changeSiis s below. Find the colour at

positions 90, 190, 3 e expressions to describe the
positions for each col

14. Observe the pattern below. How many squares will be there in
Step 4, Step 10, Step 50? Write a general formula. How would
the formula change if we want to count the number of vertices of

all the squares?
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A*ARRITY AYY FQ IL° I@ PQEY 10 2Q VTR RGN, 6G6Q 6R6GIT §8 QG
AR 540 A | 98 @29Q ‘T A UG AU, 6069 QAT I8 A°HYI AR AIR
QRGNEGR VRYRNET @'l 629 ?

4 4 L4
4 4 4
U4 U4 4
4 4 )
4 &, K4
4 U4 'I
K4
YA
4
4
4
' d

12. @96Q QUIQIRARI GUIIR KI0Q AR 6@F 8 AAFRITY UQUIR @] TT
Q9 1 92QF 105 990 G2IR 909! IR 696016 G2IAR Q10 ALY 689 ? ‘W

13. QITR ALINEQ QTR AU REAQEF ARY T8 @ ? A AAFRAQ ]E 2EI6Q
QARG 90, 190 9Q° 343 OGHa WEQRQ QFF Q@R ? 6L FINEA QFQ
AR 6RGH |

14. 3¢ AEANTY AV @A | 9Q8 , @EE IG° 50 0F 6QIAIRER 6R60IT 990G
Q@Q ? YR IR ARIAS @ 6RS | AR 2I6F AP IR §19GQ FSR ARG
QIEQl, 6968 JQF @R QRIS ?




15. Numbers are written in a particular sequence in this endless
4-column grid.

(a) Give expressions to Column 1 Column 2 Column 3 | Column 4
generate all the 1 5 3 .
numbers in a given

5 6 7 8
column (1, 2, 3, 4).
) 9 10 11 12

(b) In which row and

] 13 14 15 16
column will the
following numbers

appear:
(i) 124
(ii) 147
(iii) 201
(c) What number appears in row r and
(d) Observe the positions of multi of
Do you see any pattern in it?

latlonshlps between quantities, and to make

I

I
Algebraic eXpressions use not only numbers but also letternumbers. :
The rules for manipulating arithmetic expressions also apply to :
algebraic expressions. These rules can be used to reduce algebraic :
expressions to their simplest forms. :
e Algebraic expressions can be described in ordinary language, and |
vice versa. Patterns or relationships that are easily written using |
algebra can often be long and complex in ordinary language. This is :

one of the advantages of algebra. |



15. (@ 2161 4-gA QY 9196 YRS YK 7Y |A6Q ARG |

(@) 9@ @wg 99 (1, 2, 3, 4) 6Q 94 1 94 2 2a 3 aa 4
2] AY A°HY AR IR IR ) 5 3 .
QRGEGR AQYRIS 6 | 5 6 7 8

b) FIRAS CWIGER 689 UG i’ 10 1 12

_ 13 14 15 16
Q° gAEQ Q@6 ?

(i) 124
(ii) 147
(iii) 201
(©) AR ‘T NS° A ‘C 6Q 68Q AWl QR] ?
(d) 3 @ YEICRYLRQ FIFQ AV @A | Y2YEQLFES IR A°A0R| 694G S |

_ p AR Q2SI
@ ? Q661 69! AR A QPR GRRA a0 29 | Py o

QLIQAIR G ﬁlf JEREQ QIRGIEER QGRS 4age 99 |

6Q 6RRR A G6F FQ° AFA-A°HI 71 QLS 99 | AR
QUYLR RGECR AQAIRS 6QFEQ F1- YYSY | 92 RUN1geQ MRLQ 94 QIRTIIEeR
dRgRI9Q AR KAULIRAIQQ |

¢ QI99I80R 9RYRNEYRY ARIAE VITIER AR FAUAIRAIRR 9F° ILIQ GRS A
AAR | ARJIAE RUTIEQ FR FI6R6LRAAR| A° QPR Al AHRY 1FIEE QLA Aa

ALFER EAHIYIRVIAR | YL 6RRAE 19FE0Q AT RURLAXG! |



PARALLEL AND

INTERSECTING LINES 5%

Learning outcomes:

Learners will be able to

X/

¢ Identify and describe parallel lines, intersecting lines, and perpendicular
lines in diagrams and real-life situations.
% Recognize and classify different types of an uch%as acute, right,

obtuse, straight, and reflex angles.

» Observe and explain spatial relations etWgen lines and angles in
geometric figures.

» Represent geometric ideas using/diagr and correct mathematical

terminology.
% Identify and explain exa ines and angles found in everyday
life such as roads, bridges, wi s, and buildings.

% Apply properties o, secting lines and angles to solve mathematical

problems.

Use mathemat ike ruler and protractor to draw and measure

angles accurate

5.0 Introduction

Take a piece of square paper and fold it in different ways. Now, on
the creases formed by the folds, draw lines using a pencil and a scale. You
will notice different lines on the paper. Take any pair of lines and observe
their relationship with each other. Do they meet? If they do not meet within
the paper, do you think they would meet if they were extended beyond the

paper?
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SRS SAGII

SSE OPRITPR -

ASNAES IQ @A ED:
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% 08 9e° QIgR F197 JAFR6Q ARIBQ AQAREAG I, 68Q@ G2l PPN 694G 96 6

IS PAAIRER |

% Q0R gRIQ 618 Yl YYERIE!, ATIERIS!, JRERIE], Al dos 691619%q 999
e° QU198 Q@RQIR6R |
P TR 09YeNER x4l B 6l IR AI6QRE 8 QI FAAIRES |

% A0R IECR IRIART AR TY ARIFCNRYITCTIIQSIYER RS FR6R |

% QIgl, 69IR, AR, 6RI0IRIG AGYIR CR0R R1RFEQ 6QHKIRAR| 66 B 6RASIR
QARILAS TPG' PR I LMR A6

% QISoe QAQYl QNI 827 6Q9ll 8 6RIEIQ YEUNGER 6T FRAIR6R |

¢ QRQ 669199 82 IRAYEY MNRLIQ @} A0R QIER 6214l AR FQAAIRER

9Q° €Y @GR

5.0 QAKX

691N QAIQR RITR T2 IG° LI 90 AT 4R | AUF VLAYR 0F AU6Q 63M G 6AR
ILIQ FQ 6QF (AR 694l AFR A | (I QR AR JRIQ AR FQ UG° QAR RUEQ 6
2R 89 | FRAIQ 69 64193 QAT 604G AVIRA B 6AFRET FRIEA S| A°UNY ARIIS KR |
6271160 JQQQ FRG 6282 @ ? 9L 6Q7IER QPR QUER TR 6LARILT, 606R TR
QILI6Q fae 6269 @ ?
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In this chapter, we will explore the relationshipgbetween lines on a
plane surface. The table top, your piece of paper, the blagkboard, and the

bulletin board are all examples of plane surfa
5.1 Intersecting Lines

Let us observe a pair of lines that other. You will notice
that they meet at a point. When a p in eet each other at a point
on a plane surface, we say that the Qersect each other.
Let us observe what happens

intersect.

@ How many angles do they form

In Fig. 5.2, where li intersects line m, we can see that four angles
are formed.
m
a b
RN
N 7
d>0
c
Fig. 5.2

@ Can two straight lines intersect at more than one point?

®) Activity 1
Draw two lines on a plain sheet of paper so that they intersect.

Measure the four angles formed with a protractor. Draw four
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9@ 5.1
0@ 2RI 21651 ANER A0RE AR 698 JoR IR TR AFR 69@ AT ol |

211691 HRTIQ KQEIS 66FRQ AAARIT, QRERIR, R 0Q 9g 628 646116

69lIGN AAGR JYQ QAILAE! | Q671 QF1 2IFAISIER 6QYRUL| 21 BREGIT AT YI
QQIEAE G |

5.1 629¢ 6adli(Intersecting Lines)
QP QUEQ JAIQ 682 @QAR QAT 1 AGUIR 2Q | OI6Q 26T AR
@Q 64, @ AAREAT QY J99Q AGE 60ITNPILER a0 AT | QLG AR QI
6QlIGN QTGP YFYEQ 691G Fggemt] 6201162 JQLaq 689 (Intersect)
@@ |

(@) a6 99 6adl IO

6R60I3 6QI8 6109 @

3¢ 5Q 5.2 6Q M3 m ALY IQIAQ 682 99% | 2671 6Q¢AIRAR! OI6Q 16T
618l AQR 692

629 @ 1Q @8 @9 ? 2 APIIR QAR | 6Q76R

N
(o
Rijg;
A4

9@ 5.2
(?) 99T 9aR6adl 10U6g IRQ A@ BgER 68@ KRAIRES @ ?

® <QieRd 1

@ AICRER QAT AAREAT! SR 99 6KDIQ 6QAFER JAAAQ 689 KQIER |
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@E

such pairs of intersecting lines and measure the angles formed

at the points of intersection.

What patterns do you observe among these angles?

In Fig. 5.2, if , ais 120°, can you figure out the measurements

of /b, ,cand / d, without drawing and measuring them?

We know that , aand , b together measure 180°, because

when they are combined, they form a straight angle which

measures 180°. So, if / ais 120°, then ~ b must be 60°.
Similarly, , band , c together measuge 180°. So, if / b

is 60°, then , ¢ must be 120°. And / ¢ d together
measure 180°. So, if  cis 120°, th d mist be 60°.
Therefore, in Fig. 5.2, , a an sure 120°, and

~ band , d measure 60°.
When two lines inte er and form four angles,

¥
labelled a, b, c and d, as'in Fig. ®.2, then , aand , c are

equal, and / b an
Is this always true for anygpair of intersecting lines?

Check this erent measures of , a. Using these

measureme can you reason whether this property holds

true for
We can gemeralise our reasoning for Fig. 5.2, without assuming
the values of / a.

Since straight angles measure 180°, we must have , a+ /b
= sa+ ,d

= 180°. Hence, b and d are always equal. Similarly, , b+ ra
= b+ ,¢c=180°%so , aand , c¢c must be equal.
Adjacent angles, like / a and b, formed by two lines
intersecting each other, are called linear pairs. Linear pairs

always add up to 180°.
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691919Q IRTIQ KR 6LAIFEA QYR 62! 16T 6RIEA AANE G A |
2JQ QI6QIG 0Q AR @R IL° J6Q4YR 9G6Q 689RL0I6Q QYR 622! RIS
ARSI 6 |
J604YR TQ6Q AYR 62RS| 6RIGYER F1U6A 6QR JRIQ AR AV [QR ?
08 5.2 6Q Za = 120° 94, 6069 IR @Al 19 @@Q Lb, Zc ¥e° £d Q 9%9d
Q661 0diel RRANAS @? 2Ier AI&ARARY 69 La B b ARNEQ AAF 180° | AIQE
QA 6161 T8l AQARERIE F0R FAB | AARERIEQ AQCS 180°, 604 La = 120°
626m £b Q AQE Q6% 60° 629 |

6929Q £Zb 8 Zc QAaeEQ AA 180° | Q@ £ 9991161 60° @49,
606Q Zc Q 9QgNg 120° 629 | 9a8l £b Q9 A 180° | 9@
sc=120° 94, 6669 ,d @ 9Q& 6 |

604 99 5.2 6Q sa 8 ,c Q Gcld @ /b6 ,d a8 60° |

gede 621R9el 94 6 6 GLAREAS IR 689 998 I° sa,

/b, ,c B ,d A QIEQAIG 6@1E QR FQE 692 Qa8 ,c Q A/S AR

a3 Q19 QIR 92 VKA | @661 Y FAAIRS @ 9@ el aq
69 6Q193 Al AN AY 6297 A Q JRY AAIR ARQ U 0F 5.2 6@ AUEAUY
QUAQ AIEE ARIIASTRAS KRAIRR! |

AQRERISQ Ry 180° 629l 629 ca + b = sa+ ,d = 180° 949 |
281Q b 8 ,d A9 QAR 1 6220 b+ sa= /b + , c=180° 1644,
sa 8 , ¢ Q8eRI6e AR 699 |

IR AQAREAG! JQAAG 68% @M QYR AGLE sa B ,bERISIGEq AARECAYR

691G QLIAN | AQRCAYR 6910Q AT AR 180° |
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Opposite angles, like #b and £d, formed by two lines
intersecting each other, are called vertically opposite angles.
Vertically opposite angles are always equal to each other.

From the above reasoning, we conclude that whenever
two lines intersect, vertically opposite angles are equal. Such a

justification is called a proof in mathematics.

List all the linear pairs and vertically oppgSite angles you

observe in Fig. 5.3:

Linear Pairs

Pairs of Vertically

Opposite Angles
Measurements and Geometry
You might have noticed tha n you measure linear pairs,
sometimes they may not a to 180°. Or, when you measure
vertically opposi s they may be unequal sometimes. What are

the reasons for thi here could be different reasons:
o Measur ors because of improper use of measuring
instrumenits - in this case, a protractor
o Variation in the thickness of the lines drawn. The "ideal" line in
geometry does not have any thickness! But it is not possible
for us to draw lines without any thickness
In geometry, we create ideal versions of "lines" and other shapes we
see around us, and analyse the relationships between them. For example,
we know that the angle formed by a straight line is 180°. So, if another
line divides this angle into two parts, both parts should add up to 180°.

We arrive at this simply through reasoning and not by measurement.
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6926 @RG AARERS I9AAg 68996m /b 8 £/ d 9F QU 6292Sl 61896
ARIQ 69990R ARLe Q28 QI FUAIG 26T 6A7IAg JAIQ JO1U 6RI8 QRIAN |

Jo1d 6216969 FIY AFQ AAIR INLAR 6P URAR 94 6x19d QISoR
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When we measure, it might not be exactly so, for the reasons
mentioned above. Still the measurements come out very close to what we
predict, because of which geometry finds widespread application in different

disciplines such as physics, art, engineering and architecture.

5.2 Perpendicular Lines

@ Can you draw a pair of intersecting lines such that all four angles are

equal? Can you figure out what will be the measure of each angle?

.4

If two lines interse d all angles are equal, then each angle

must be a right a@

Perpendiculaglines
right angles ( . Fig. 5.4, we can say that lines / and m are

perpendicular t® each other.
5.3 Between Lines

Observe Fig. 5.5 and describe the way the line segments meet or
cross each other in each case, with appropriate mathematical words (a
point, an endpoint, the midpoint, meet, intersect and the degree measure
of each angle).

For example, line segments FG and FH meet at the endpoint F at an angle
115°.

266



G 6U606Q6M 2671 69IFIPA QIRRIQ AR Al AQQI, &l A0 @ 6RIRAI6R |
2IQ AR AUEQ FGIR| FALIRNT | F1IG 2I6A Al KR YRIATIS ARIQ AT FIC
JIRAIRAR! | 9L 2R8I G Y6l 9@ Q! 699Q 6Lloe ARIR, F1Q IRIR,

@R, AIANY AYIPEQ FHEA ISTIQ 62RYNIQ T CAIRIRGH! 62RAITR |

5.2 mAEQSI

(?) G671 JRQE] 689 9USI gAT JAREadl UEe GRUIRe & 6J0a 98 62RaS!

—~e~

QIEAUT 6RISIQ VAN AAR 6292 1@ VAFGEQA Y6RUR 6RISIQA ARSI 6R6G 629 7

l

oQ 5.4
9@ QRG AaR A9G 689 FAB Ie° YT 622! FI6QUT 6RISIQ AQCE AR

24 6069 g604aERISIa Q¢ 90° 697 |
QA% AAREAS AALAG AFERIS (90°6Q 686N QWYY VAR IS R 6269 |
9Q 5.4 6Q 13 m 6Q9QY JQFQ 2 AR 2GS |

5.3 AAREAHIQ FIRIQA 2°8

0% 5.5 @ AQY AQ, Y0I6Q QN IFEFLR @UQ TRe 62RE8 @2l @UQ 689 RQRT,
219 RAYR ISoR 98 (9, 699 @, FUIFLER, QA IR, a0 6RIN8E QI 689
QQBE YS° J6RUR 6RI6IQ AR ) |
QAQILQAE: 609Q FG 60411616 @ FH 60411618 @ 9Q9Q 496 F 9g6Q dae 62ia
115° Q@914 @8g 6918 QT @Q8B |

267



X D
A , I L
F Y
7 X
G M

Fig. 5.5

Are line segments ST and UV likely to meet if th e extended? Are
line segments OP and QR likely to meet if they ar€ e ded? Here are

some examples of lines we notice around us.

the pictures above? They do not
other. Such lines are called parallel lines.

Parallel line
not meet however

Parallel lines are often used in artwork and shading.
@ Which pairs of lines appear to be parallel in Fig. 5.6 below?
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Fig. 5.6

Note to the Teacher: It is important that the lines lie on the same
plane. A line drawn on a table and a line drawn the board may
never meet but that does not make them parallel

5.4 Parallel and Perpendicular Lines in P§
®) Activity 2

Take a plain square sheet of paper (u
o How would you describe
are

newspaper for this activity).
edges of the sheet? They

tg/each other.

jacent edges of the sheet? The

to each other. They

() How would you des€rib
adjacent edges are

meet at a poi ey form right angles.

o Fold the sh rizontally in half. A new line is formed (see
Fig. 5.

o How m llel lines do you see now? How does the new

line segment relate to the vertical sides?

marw  w—
—
1T ] F—1 _—]
i1  Fig 5.7
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Notations

Make one more horizontal fold in the folded sheet. How many
parallel lines do you see now?

What will happen if you do it once more? How many parallel
lines will you get? Is there a pattern? Check if the pattern
extends further, if you make another horizontal fold.

Make a vertical fold in the square sheet. This new vertical line
is to the previous horizontal lines.

Fold the sheet along a diagonal. Can you find a fold that creates
a line parallel to the diagonal line?

Here is another activity for you to try.

Take a square sheet of paper, fold it in theghiddle and unfold
it.

Fold the edges towards the centre li unield them.

Fold the top right and bottom left co the creased line
to create triangles. Refer to Fi

The triangles should not cross crease lines.

Are a, b and c parallel tofp, g a espectively? Why or why
not?

|1 T
| |
‘mndlan |1
| I
[ | | L 1 |
|1 a\¢
|| T
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In mathematics, we use an arrow mark (>) to show that a set of lines is
parallel. If there is more than one set of parallel lines (as in Fig. 5. 9), the
second set is shown with two arrow marks and so on. Perpendicular lines
are marked with a square angle between them.

vy
L
vy

920°

| ig. 5.9
% Figure it Out - 5.2
1. Draw some lines perpendicular t iven on the dot
paper in Fig. 5.10.
Fig. 5.10
2. In Fig. , k the parallel lines using the notation given
above (s ow, double arrow etc.). Mark the angle between

perpendicular lines with a square symbol.
(@) How did you spot the perpendicular lines?
(b) How did you spot the parallel lines?

N

V|

Fig. 5.11
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In the dot paper following, draw different sets of parallel lines.
The line segments can be of different lengths but should have
dots as endpoints.

Using your sense of how parallel lines look, try to draw lines

parallel to the line segments on this dot paper.

Fig.
(@) Did you find it ging/ to draw some of them?
(b) Which ones?
(¢ How did you do it?
In Fig. 5.13 h line is parallel to line a, line b or line ¢ ?
How do you de this?

v

Fig. 5.13
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Note to the Teacher: It is easier to draw vertical and horizontal lines
and the ones inclined at 45° (on rectangular dot sheets), but drawing
a line parallel to one which has a different orientation is slightly
harder. Let students use their intuition for this.

From previous exercises we observed that sometimes it is difficult to
be sure whether two lines are parallel. To determine this we use the idea
of transversals.

5.5 Transversals
We saw what happens when two lines intersect in different ways.
Let us explore what happens when one line intersec o different lines.

ig. 5.14
In Fig. 5.14, line rsects lines /and m. t is called a transversal.
Notice that 8 angl ed when a line crosses a pair of lines.
@ Is it possiple for all the eight angles to have different
measurements? Why, why not?

@ What about four different angles - 6, 5, 3 and 2?

In Fig. 5.14, since , 1 and , 3 are vertically opposite angles, they
are equal. Are there other pairs of vertically opposite angles? We can see
that there are a total of four pairs of vertically opposite angles and in each
pair, the angles are equal to each other.

Thus, when a transversal intersects two lines, it forms eight angles with a
maximum of four distinct angle measures.
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5.6 Corresponding Angles

In Fig. 5.14, we notice that the transversal t forms two sets of angles
- one with line / and another with line m. There are angles in the first set
that correspond to angles in the second set based on their position. /1
and /5 are called corresponding angles. Similarly, /2 and /6, /3 and
,7, ,4and /8 are the corresponding angles formed when transversal t
intersects lines /and m.
(®) Activity 3

Draw a pair of lines and a transversal such that they form two
distinct angles.
Step 1: Draw a line /and a transversal t intersgfting it at point X.

o/ Q/Q-

<

l
t

Step 2: Measure , a formed bylines /and t (let us say it is 60°).

a = 60°
YA WEEN
t
Fig. 5.16

How many distinct angles have formed now?

If one angle is 60°, the other angle of the linear pair should be 120°.
So, we already have two distinct angles.

So, when we draw another line intersecting the transversal t we wish
to form only two angles, 60° and 120°.

Step 3: Mark a point Y on line t.
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Fig. 5.17
Step 4: Draw a line m through point Y that forms a 60° angle to line
t. This can be done either by copying a with a tracing paper or you can
use a protractor to measure the angles.

parallel to each other?

VA
What do you observe at%s and m ? Do they appear to be

Yes, they do appe e parallel to each other.
Angles, , aand /b a esponding angles formed by the transversal
t on lines / and m. esponding angles are equal to each other.
From this we observe:

When the corresponding angles formed by a transversal on a pair
of lines are equal to each other, then the pair of lines are parallel
to each other.

Suppose, we have a transversal intersecting two parallel lines. What
can be said about the corresponding angles?

(®) Activity 4
Fig. 5.19 has a pair of parallel lines / and m (what is the notation
used in the figure to indicate they are parallel?). Line t is the
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transversal across these two lines. sa and /b are corresponding angles.
Take a tracing paper and trace , a on it. Now place this tracing paper over
~b and see if the angles align exactly. You will observe that the angles
match. Check the other corresponding angles in the figure using a protractor.
Are all the corresponding angles equal to each other?

Fig. 5.19

Corresponding angles formed by a rsal'intersecting a pair
of parallel lines are always eq e er.

(?®) Activity 5
In Fig. 5.20, draw a tran alit to the lines 1 and m such that
one pair of correspondin gles ual. You can measure the angles

with a protractor.

—m
Fig. 5.20
Are you finding it hard to draw a transversal such that the

corresponding angles are equal?
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When a pair of lines are not parallel to each other, the
corresponding angles formed by a transversal can never be equal
to each other.

5.7 Drawing Parallel Lines

Can you draw a pair of parallel lines using a ruler and a set square?
Fig. 5.21 shows how you can do it.

Draw a line 1 with a scale. By sliding your set square you can
make two lines perpendicular to line /.

Are these two lines parallel to each other2fHow are we sure
that they are parallel to each other? What ang formed between
these lines and line 1?

ig. 5.21
Since we used a quare, the angles measure 90°. The position
of the lines rent, but they make the same angle with 1. If line

lis seen as a tfgnsversal to the two new lines, then the corresponding
angles measure 90°.

Fig. 5.22
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As we know these are corresponding angles and they are equal,
we can be sure that the lines are parallel.

Draw two more parallel lines using the long side of the set square
as shown in Fig. 5.22.

How do you know these two lines are parallel? Can you check if
the corresponding angles are equal?

Note to the Teacher: Students should be encouraged to check the
equality of corresponding angles both by using the tracing method
and using protractors to measure the angles. Pay attention to the
language used to make the relationship betwees corresponding

angles and parallel lines. Equality of correspo angles is both
necessary and sufficient for the pair of lin be pasallel to each
other.

Can you draw a line par, Hat goes through point A? How
will you do it with the t your geometry box? Describe your

method. A

A\

Fig. 5.23

Making Parallel Lines through Paper Folding

Let us try to do the same with paper folding. For a line 1 (given as a
crease), how do we make a line parallel to 1 such that it passes
through point A?

We know how to fold a piece of paper to get a line perpendicular
to 1. Now, try to fold a perpendicular to 1 such that it passes through
point A. Let us call this new crease t.

Now, fold a line perpendicular to t passing through A again. Let us

call this line m. The lines 1 and m are parallel to each other.
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Fig. 5.24
@ Why are lines 1 and m parallel to each other?
5.8 Alternate Angles

In Fig. 5.25, ,d is called the alterna 0 ,and ,cis the
alternate angle of e.

Fig. 5.25

You can find the alternate angle of a given angle, say f, by first

finding the corresponding angle of / f, which is , b and then finding
the vertically opposite angle of / b, which is , d.

(®) Activity 6
In Fig. 5.25, if ,fis 120° what is the measure of its alternate angle
d? We can find the measure of / d if we know b because they are
vertically opposite angles. Remember, vertically opposite angles are
equal. What is the measure of /b? It is 120° because it is the

corresponding angle of / f.
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So, «d also measures 120°.

Infact, , f= , birrespective of the measure of , f. Why? Because
~ b is the corresponding angle of / f.

Similarly, b = _,d irrespective of the measure of , b. Why?
Because /d is the vertically opposite angle of , b. So, it must
always be the case that

s, f= ,d

Using our understanding of corresponding angles without any
measurements, we have justified that alternate angles are always

equal.

@ Example 1 : In Fig. 5.26, parallel lines 1 and re intersected by
the transversal t. If £ 6is 135°, what are t eas@res of the other
angles?

Solution : /6 is 135°, is also 135°, because it is the corresponding
angle of h&lines / and m are parallel.
~ 8is 135°, ause it is the vertically opposite angle of /6. /4 is
135° because iPis the corresponding angle of /8.
~2 is 135° because is the vertically opposite angle of 4. So, 2,
4, /6, and 8 are all 135°.
~b and /6 are a linear pair, together they measure 180°. If /6 is
135°, then
+»5 =180 - 135 =45°
We can similarly find out that , 1, /3, and 7 measure 45°.

@ Example 2 : In Fig. 5.27, lines / and m are intersected by the

transversal t. If ,ais 120°and fis 70°, are lines / and m parallel
to each other?
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6Q20Q f 69 6x16d gy AR f = /b §9? @%& ? @1Qd b, /f @ 2Qqd
614, 6920Q ,f @ 626193 gAY AR b= ,d 291Q@R ? 194, ~d, ,ba
Jo1d 614l | 604 98! AR AR @9 ,f= ,d |

0I6Q IRIZQ 6R1696] 1T @ AR A 2994 B o1U 6RIER UG AU KR (@
ARIBEQ QARG 627 64, AAIBQ 6QE 8 YLIQ 689R9 QYR IRIBA 6RI6l YT
ARG ARR! AR 629 |

(?) QLRS! 1: TG 5.26 60 AANLQ 606! [ 6 m QLG 6899 t 689R6Q | £6 = 135°
626M 2R 6RIEYLRA AR B 9 |

QARIR : 6 Q AR 13 § 2 ¢ 135° 99, QIQ8 6, /2 QA AQQU 614l

@° 16 m 604l Q¢
/8 QA4 @l /6 Q gold 618 | 4 Q QAN 135° QIQE 4L
/8 QNRASQ 6l |
/2 Q AQ9E 135°, RIS NGl 4 Q YOI 618l 1 604 2, 4, /6 9_° /8
geeya 6918 135° 94 |
/56 /6 AQAREAYR 691G IQ° 92 Q@G 618 AR T8 180° | ,6=135° 6@6R
/5= 180° - 135° = 45° @9 |
6ALAQ 1, /3, B .7 YRR AQQIE 45° 6QIR AL @AAIRS! |

(?) QLRS! 2: 8 5.27 60 | 8 m 6AHIQ 689 t 689960 | sa = 120°6 ,f=70°

626m, [ 8 m 6QHIQY IR ACBQ 6Q6Q @ ?
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t Fig. 5.27

Solution: sa is 120° so b is 60° because sa and b form a
linear pair. /b is a corresponding angle of f.If/and m are parallel,
~b should be equal to /f, however, they are not equal.
Therefore, lines / and m are not parallel togach other as the
corresponding angles formed by the transvefsa e not equal to
each other.

Example 3 : In Fig. 5.28, parallel 1i d m are intersected by
the transversal t. If 3 is 50°, whaf is filie sure of ~6?

lIX2
N

5

Solution: 3 is ; therefore, /2 is 130°, because /2 and 3

form a line linear pairs always add up to 180°.

/2 and /6 corresponding angles, and they need to be equal
since lines 1 m are parallel.

So, 6is 130°.

Angles /3 and /6 are called interior angles.

Is there a relation between /3 and ,6? You could try to find
the relationship by taking different values for 3 and see what
~6is. Once you find a relation, try to justify it or prove that this
relation holds always. You will find that the sum of the interior
angles on the same side of the transversal always add up
to 180°.
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QAARIIR: a QAQAE 120° 604 b Q QS 60° 99 | RIS a B b AAREAHR
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(@) 2QIEQd 3 : 9g 5.286a ] 6 m AILA QQuE860Q t | 9G£3 = 50° 99

606R, £6 Q AL 6Q6G ?

A\

50°
& 5\6

SX
t

QRIS 3 Q@ Q¢ °, 73 NQ° /2 An6adie 6918 6219l 2 =130° Y,

A3

9@ 5.28

AARERTR 6QIZR BAIG QRIS A9L1 180° 4 | 16 m AAIR 6QAHIELRIQ 2D
6R14 ALQ QAR Q4 1 669 2 9&° 6 QAR | 684 6 = 130° |

/3 8 /6 6Q18 QY 68999 IR AIFEQ 2APE 2UBsg 6RIS QRS |

/38 /6 €6Q 29I AHS FIARARI AN 3 Q AR AR INY 697 6 Q JRY A<l
RS | NFER AUEQ gQI AP YA FRITEQ, Y2 AGQ AGY QIR YAIS [AQIG
69RQ | @67 692 IRIBEA UZEQ 60 AT AAIR QSR 689 IR IFg 2B8g
6214 QAGQ TRAINQ AAF AR 180° 681 |
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Example 4: In Fig. 5.29, line segment AB is parallel to CD and AD is
parallel to BC. /DAC is 65° and /ADC is 60°. What are the measures
of angles ,CAB, /ABC, and /,BCD?

Solution: Let us observe the parallel lines AB and CD. AD is a

transversal of these two lines.

A

65°

60° &
>
D C

Fig. 5.29

We know that the sum of the interigfangles ed by a transversal
on a pair of parallel lines add tOWL 808 So

/ADC + ,DAB = 180°

60° + DAB = 180°.
So /,DAB = 120°.

So ,CAB = 55°.

Let us observe the parallel line segments AD and BC. They are
intersected by a transversal CD. So, , ADC + /BCD = 180°, because
they are interior angles on the same side of the transversal. Since
~ADC is given as 60°, /BCD = 120°

Similarly, we find ABC = 60°.
Therefore, in Fig. 5.29, , CAB = 55°, /ABC = 60°, and
~BCD = 120°.
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QQILAE 4 : 59 5.29 6Q AB 60¢Ide CD Q2 Q918 ¥9° AD 69411619 BC 99
Q918 | ZDAC = 65° 99° ZADC = 60° 626@ ZCAB, ZABC 9%° ,BCD®@
ARSI 6R6R ?

QAUMIK: AFISQ 6961 @8t AB &° CD § 2IgalIe @QQ! | 90168 AD Q@9 69919 689
2166 |

65°

60°

9@ 5.29
211661 AI8g 90T AAITA 69FIQ 62RA IR WYY 6RIEIPIR TAANNQ AAF 180° |
,ADC + DAB = 180°
60° + ,DAB = 180°

60§ ,DAB=1

@ atag QY F¢aRRAIRI @?

,DAB= /D + CAB.

604 120° = 65°+ ,CAB.

6062 ,CAB = 55°.

AIRQ 60 AD 8 BC 604I¢& Q@ 2918Q 8 CD 9918w 689« | L ADC 4Q°
~BCD 68909 9@ di1§g 6118l 62122919 ZADC + ,BCD = 180° | ,ADC Q
a@¢é 60°, 60§ ~BCD = 120° |

6dFAQ 21691 *EAIRQI 6 L ABC = 60° |

604 99 5.29 6@ ZCAB = 55°, ZABC = 60°, /BCD = 120°.
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1. Find the angles marked below.
@Q

a:
T N
™ i

48°
do
81°




5«

48°

a°

=[]

\dot-_-—_"'—}_
81°

*"""‘Cl%u\)_

299




2. Find the angle represented by a.

\%m/f A\
A\

N
5N
4

/

Fig. 5.31
3. In the figures below, what angles do d for?
X5

Fig. 5.32

4. In Fig. 5.33,S/ABC = 45° and IKJ = 78°. Find angles ,GEH,
+HEE /FED

N4

A\

300



2. QI6Q QI 09YRNEQ a 990 6RIEA Al AIARQ |

\
Tor 0// ﬁ;
\

\e |

35°

.

I

Y

oQ

3. QY6Q QI FEYENCA X By TLe 6RIEIQ ¢l

9@ 5.32

4. 99 5.33 6Q = 45° 9@° /IKJ = 78° 6e6m ,GEH, _HEF, /FED

6216 FIY PO |

\4

A4




5. In Fig. 5.34, AB is parallel to CD and CD is parallel to EE Also, EA
is perpendicular to AB. If ZBEF = 55°, find the values of x and y.

podi

Fig. 5.34

6. What is the measure of angle ZNOP in Fig.

[Hint: Draw lines parallel to L d PQ through points N and O.]
5.9 Parallel Hlusion

There do not seem toWe any parallel lines here. Or, are there?

What causes these illusions?

SNy zZz=
—o—
_— i
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5. 9Q 5.34 62 AB @ CD Q7182, CD @ EF Q¢Iga | gast EA 6a¢il AB g6 @@, |
/BEF = 55° 626 x 8 y Q €l @40eQ |

A4 A

A C E

Pl

9@ 5.34
6. 9@ 5.35 62 ZNOP @ ¢Ig fgaeq |

OI6Q @F1 Y& 6291Q RIQE 631G ?




e When two lines intersect, they form four angles. The vertically

opposite angles are equal and the linear pairs add up to 180°.

e When two lines intersect and the angles formed are 90° (i.e.,
all four angles are equal), the lines are said to be perpendicular
to each other.

e When two lines never intersect on a plane, they are called
parallel lines.

e When a line t intersects another pair of it is called a
transversal and it forms 2 sets of 4 angl ch of¢he 4 angles

in the first set has a correspondin second set.
e When a transversal intersects @ pai arallel lines, the
corresponding angles are equal. ansversal intersects
ing’an,

a pair of lines and the corgespondi gles are equal, then
the pair of lines is par:

¢ When a transversal fin ts a pair of parallel lines, the
alternate angles are equal
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* QR AR 6QG UAIAY 68XREM AT 618 QAR @9 | AQAIR YL1d
6@16l (vertically opposite angles) @@ 9Q¢8 QAR | ARG

641G (linear pairs) QIQl QR 6RNELAR AR AN 180° |

* QG 6QANIQ 689Q AYR 691G 6RISIQ AQCS 90° 626M 631G 6QSH I AFY
Je A 6QIR QEQl |

* GQIGN ATCRER QAT 6 AAAAQ 2I6C] 68Q FREM YL 6QGHIQLG ATBR
6asli(parallel lines) @I |

* GQITN 6QEI ‘T AR Q@ QR 6 626 YLIQ 68l ransversal)
QLA 9Q° 689QG 4G 618l 2l 25 6QG!( Q8 @6a | gag
6A0Q g6SUR 45 6918 AIN o19 696 1§l (Corresponding

2Qd
angle) & |
* APIBQ CAHIQAR 689 IR QARIZIY §RITYLRQ AAS AR | IANEG

QEC QA0 6ANIQ 68X I8l Aelle 6L9Em CQTIQE KB
696Q |

¢ AQIBQ CASIQD aq e 9RI8Q 6@Iél(Alternate angles)qeaa

AQAS AAUR |
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NUMBER PLAY

DEASF3

Learning outcomes:
Learners will be able to

% Explores, identifies, and generalises patterns and properties in
numbers.
* Understands and applies parity concepts (even ) and number

properties in reasoning tasks.

% Recognises and generates the Fibonacgfseq@ence and connects it to
real-life examples.

% Uses number grids and puzzl logical and analytical
thinking. Q

* Appreciates the patterns, @ sand beauty of numbers in nature

and everyday life.

6.0 Introduction

Mathematics st about counting or calculations - it is a
playground of pattefins, puzzles, and surprises. In this chapter, Number
Play, we explore how numbers can talk to us, play games, and even create
art.

We will discover amazing ideas - how numbers reveal patterns, form
magic squares, show the beauty of even and odd, and appear in nature as
Virahanka-Fibonacci sequences.

Get ready to see how mathematics is not only about solving problems,
but also about thinking creatively and having fun with numbers
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P dQ0 B 6GR0R @1906Q A°HIIGEead 08 8 6dlRAIQ g8°dl FA6S |

6.0 QAKX
Q86 6Q9% PQEG RAQI IR Q@Y g6 9Ll ACRR A°QERI, YRR G
2I6AIYRRQ 4R 6HRI@EI | M2 QWY 6§R7 AUINEQ AIIFER FAQ 2l A6 Kl

223, 631R 631R3 YQ° YdQ & @Rl Q& 1) @A GI2l FIal AGANI} KR |

2166 2IIFFP FVAGEG AT - A°HIYPR FUQ A AERIYRY TR AR, Qe
Q% F0R @98, g9 8 AYY I 6000 geda 992 Ye° gehea Iagia— F6QIRIT

2QR9 QA AR 2B |

Q86 6997 A AFIIR IR Q6L I° YTRFIR QIS FIURAR! I A°HIIFLAR

AR OIRQI IR FUQ MFUQ 29 A& AR 9gS gl
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Activity - Guess the Rule (Exploring Patterns)

Numbers often follow interesting patterns.
For example, consider this sequence:
2,4,6,8, ...

Each number increases by 2.

Can you predict the next two numbers in this pattern?
6.1 Numbers Tell us Things

Imagine seven children standing in a line according to their height.

Each child says how many children standin ont of them are
taller than they are.

For example, if a child says "2;' it me th&€ are two taller children
ahead.When all children say their numbers; et quence that describes
the height arrangement of the group

This type of arrangement owglumbers can tell stories - they
describe positions, compariso atterns found in everyday life.

@ What do the nu in tIr€"ligure below tell us?
Remember the en from the Grade 6 textbook of mathematics?

Now, they mbers using a different rule.
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ISR - B0 AR 99 (TACAIYERD AUFANIK)

A°HYIFPGR ARIAGIGS 6Q1QRYQD A°QRIYEY AQAAE FQE |
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2, 4,868, ...
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@ What do you think these numbers mean?
The children rearrange themselves and each one says a number
based on the new arrangement.

to find out.

The rule is - each child ca mber of children in front
of them who are taller t . Gheck if the number each child
says matches this rule he arrangements.

@ Write down the ber e child should say based on this rule
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1%
@ ‘ik Figure it Out - 6.1

1. Arrange the stick figure cutouts given at the end of the book or
draw a height arrangement such that the sequence reads:
@ 0,1,1,2,4,1,5
(b) 0,0,0,0,0,0,0
(c) 0,1,2,3,4,5,6
d 0,1,0,1,0, 1,0
e 0,1,1,1,1,1,1
M 00063, 3,3,3

2. For each of the statements given think and identify if it is

Always True, Only Sometim ever True. Share your
reasoning.
(@) If a person says '0O'{t ey are the tallest in the group.

(b) If a person is e tall en their number is '0'.

(c) The first pey number is '0'.

(d) If a per ot first or last in line (i.e., if they are standing
somewher@ in between), then they cannot say '0'.
(e) The person who calls out the largest number is the shortest.
(f) What is the largest number possible in a group of 8 people?
6.2 Picking Parity
Kishore has some number cards and is working on a puzzle: There
are 5 boxes, and each box should contain exactly 1 number card.

The numbers in the boxes should sum to 30. Can you help him

find a way to do it?
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1. QEQ 69969 QG K09 AR QAU ARCIQ 991 UQAIEA ARIA 0F ATE 29,

699Q@ Q1 9@ Y9Q ARSI |

@ 0,1,1,2,4,1,5

(b) 0,0,0,0,0,0,0

(¢ 0,1,2,3,4,5,6

d 0,1,0,1,0,1,0

() 0,1,1,1,1,1,1

® 0,0,0,3,3,3,3
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() 8 99 UG 2N AREQ AFFLQ AR A°HYI @€ 6TIRAVIER?

6.2 QIXG/gYe!l Qg (Picking Parity)

R6AIQ AIH6Q 6669 AW A1 2R IS° 61 9K IARG ATIIF FARI6Q NTAGR | 61
AIG6Q 2SI 5T 6RI0Q FIQ YERUR 6RI0FEQ 691 AW RIE ALY AAXR
6RI0R6Q 29I AHIIFFAQ ATF 30 689 | 1@ RIQ AFRIL AR IR RG]
ade @RQIGe @ ?
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Can you figure out which 5 cards add to 30? Is it possible? There

are many ways of choosing 5 cards from this collection.Is there a
way to find a solution without checking all possibilities? Let us find
out.

Add a few even numbers together. What

>

cd in pairs without any

get? Does it matter how many numberg

Any even number can be arrdnhg

leftovers.Some even numbers ar cre, arranged in pairs.

L L]
0 & o0
@
. “w @
As we see e figure, adding any number of even 9P
numbers stlt in a number which can still be oK)

arranged in pairs without any leftovers. In other words,

the sum will always be an even number.

Now, add a few odd numbers together. What kind of number do
you get? Does it matter how many odd numbers are added?

Odd numbers can't be arranged in pairs. An odd number is one
more than a collection of pairs. Some odd numbers are shown

below :
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@ ©

Can we also think of an odd number as one less than a collection
of pairs?

This figure shows that the sum of two odd numbers must always
be even! This along with the other figures here are more

examples of a Proof! % %

We can see that two odd
numbers added together
can always be arranged

&
&

eeee
eeee

%
“e
“ e
o e @6
©6 66
® 96 66
What abou#fa g 3 odd numbers? Can the resulting sum be

ppens to the sum of (a) 4 odd numbers, (b) 5
odd numBers, and (c) 6 odd numbers.

Let us go back to the puzzle Kishore was trying to solve. There
are 5 empty boxes. That means he has an odd number of boxes.
All the number cards contain odd numbers.

They should add to 30, which is an even number. Since, adding
any 5 odd numbers will never result in an even number, Kishore
cannot arrange these cards in the boxes to add up to 30.

Two siblings, Ravi and Krishna, were born exactly one year
apart. Today they are celebrating their birthday. Ravi exclaims
that the sum of their ages is 112. Is this possible? Why or why
not?
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As they were born one year apart, their ages will be (two)
consecutive numbers. Can their ages be 51 and 52? 51 + 52 = 103.
Try some other consecutive numbers and see if their sum is 112.

The counting numbers 1, 2, 3, 4, 5, ... alternate between even
and odd numbers. In any two consecutive numbers, one will always
be even and the other will always be odd!

What would be the resulting sum of an even number and an
odd number? We can see that their sum can't be arranged in pairs
and thus will be an odd number.

Since 112 is an even number, and Ravi's and Krishna's ages

are consecutive numbers, they cannot add up 12.
We use the word parity to denote the e f being even or
odd. For instance, the parity of the sum wo consecutive

numbers is odd. Similarly, the parity gfth m ol any two odd

numbers is even.

Figure it Out - 6.2

Using your understanding6f the pictorial representation of odd

and even n s, find out the parity of the following sums:

a. Sum of numbers and 2 odd numbers (e.g., even +
eve dd dd)

b. Sum numbers and 3 even numbers

c. Sum ofgd even numbers
d. Sum of 8 odd numbers

2. Lasya has an odd number of ¥1 coins, an odd number of I5
coins and an even number of ¥10 coins in his piggy bank. She
calculated the total and got ¥205. Did she make a mistake? If
she did, explain why. If she didn't, how many coins of each type
could she have?

3. We know that:
a. even + even = even
b. odd + odd = even

c. even + odd = odd
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69629 9 QIR 691N Y IRUINEA BF 62IRBR | 6ATIAFA A QAT
QAR A°HYI 629 | 6T QA 51 G° 52 6LIQATIRQ @ ? 51 + 52 = 103 IR
@8 0@ AU ARILAS 72 YILIQ CLITR 112 699 |
QSR QI 1, 2, 3, 4, 5, ... RF6Q G G AYQ A°FI 6QITR U6Q 6GITN 2IQAZ |
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@ g HYI IS R Y A°HIIQ AAT 689 I AW 621 ? 6AFIRTR
6QINTRY 2I6el 6IFER AR 6AF ARSI QL | 60 92 IR 2AYG A°HYI 629 |
6062Q 112 661G ggl A°GHI 98° Q& B §YIQ AU QLG Qi@ A°HYI 604
6QAFFTA QAR AAF 112 629 A1 |
2lleel gl @Al g QI §Fg 90199l AR ‘QG0I(8EIF, 69621%)’ 98
NRLIQ KRR | RAILAE YYD, QRS QTR QG q 26S YQ° 69FAR

906 2YQ YR AAF g9 26T |

1. g9 9e° agq AW TG ARy @Q FIY 6QI9RIER Y @ ALY
(A1 /99%el) da @

2. RAAPIQ A% QIFER AYQ AR 1 O QQl, AYQ A 5 S& Il Ne° g
QAR 10 &2 G AT | 64 €QI9eq J6Ql U6Q 6716 205 G&! AIaml | '} A&
QR 62R @ ? AQ L, 0I'A AAG QI | 9T AR OR, 6669 Y624R AR Q!
6R6QIG 2IRAIeQ ?

3. 26 KIg !

a. 99 +99 =94
b. 299 + 299 = 9
c. 99 + 299 = 299
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Similarly, find out the parity for the scenarios below:

d. even - even =
e. odd - odd =

f. even-odd =

g.odd -even =

Small Squares in Grids

is an odd number. Meanwhile, in a 3 x 4 grid, there

are 12 small squares, which is an even number.

®

®

In a 3 x 3 grid, there are 9 small squares, which

Given the dimensions of a grid, can you tell

the parity of the number of small squares

without calculating the product?

Find the parity of the number of smallgq s in these grids:
@ 27x13
(b) 42 x78

(c) 135x 654

Parity of Expressions

Consider the algebraic expressigh: 3n + 4. For different values of n,

the expression h rent parity:

Since 4 is always , the parity of the expression 3n + 4 depends
entirely on t
If nis Even: 3 ven = Even
Even + 4 (Even) = Even

If nis Odd: 3 x Odd = Odd

Odd + 4 (Even) = Odd

n Value of 3n + 4 Parity of the
Value

3 13 odd

8 28 even

10 34 even
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n 3n+4 Qgmy NI ARG
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8 28 oK)
10 34 99
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@

Come up with an expression that always has even parity. Some
examples are: 100p and 48w - 2. Try to find more.

Come up with expressions that always have odd parity.

Come up with other expressions, like 3n + 4, which could have
either odd or even parity.

The expression 6k + 2 evaluates to 8, 14, 20,... (fork =1, 2, 3,..) -
many even numbers are missing.

Are there expressions using which we can list all the even numbers?
Hint: All even numbers have a factor 2.

Are there expressions using which we can list@ll odd numbers?

We saw earlier how to express the nth t ofNthe sequence of
multiples of 4, where n is the letternu at denotes a position
in the sequence (e.g., first, twenty thifd, dred and seventeenth,
etc.).

What would be the nth term for mul of 2? Or, what is the n

even number?
To answer this questiofl, comsi he following question
Let us consider odd number

What is the 100

What is the 100i -

ven number?

d number?

This is 2 x .
Does this help in finding the 100th odd number? Let us compare
the sequence of evens and odds term-by-term.

Even Numbers : 2, 4, 6, 8, 10, 12,...

Odd Numbers: 1,3,5,7,9, 11,...

We see that at any position, the value at the odd number sequence
is one less than that in the even number sequence. Thus, the 100th
odd number is 200 - 1 = 199.

Write a formula to find the nth odd number.

Let us first describe the method that we have learnt to find the odd

number at a given position:
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@ @0
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QINR 98 AU |

(9oRl: AAY Y9 A°HIIQ IS YI1AR 2)

@

AR G180 JQgRId 28 @ A1l AR /R Q LHIQ NS

RQAAIRQI | 9IQ 2I6e 6agg 64 4 Q YA AEBQ N-6¢ V9T AR AV

TQ IR AR YOO 6TIRCN L6 Qg AR AGIg YOS P6Q |
(Qel: gag, 6eRd0e, d6adE 19° Ao, QoI@ 1)

(?) 20 gdee al nea 09T o CUBRICT ? @A, N g LT Q'¢ ?
219, 2ge Qe TAAER ISR Ql |

1000¢1 AYSQl KL°C

@@

100691 99
@l 6898 2 x
100091 2gq A°M 661IFRU6Q N2l AIFIYY @} @2

QIM, Y4 8 ALY LHIQ §F6Q A9Q L@ QR *QR! |

99 LHI: 2, 4, 6, 8, 10, 12, ...

AQQ LMz 1, 3, 5, 7, 9, 11, ...

211691 6QFQI 69 J604R FIF6R AYQ A°HYIQ QAR &S A°HYIT Qg AR

QEI6Q QI Q°HYIOIQ 1 @] | 684 100 ©F1 2IYQ A°SMHIT = 200 - 1 = 199 |
(?) m'ea agy i AARIAIR AT @'§ CTARAIRS 6R |
QIR 2gY A FIF IR IR I8G FQ [QAS! |
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(@) Find the even number at that position. This is 2 times the
position number.
(b) Then subtract 1 from the even number.
Writing this in expressions, we get
(a) 2n
(b) 2n -1
Thus, 2n is the formula that gives the n™ even number, and

2n - 1 is the formula that gives the n* odd number.

6.3 Some Explorations in Grids

Observe this 3 x 3 grid. It is filled . 16
following a simple rule - use numbers
from 1 - 9 without repeating an 6 1 2 ?
them. There are circled n 3 9 8 20
outside the grid.
@ Are you able to see w c“eineled - i _
numbers represent?
The numbers in llow circles are the sums of the corresponding
rows and colu
Fill the gri ased on the rule mentioned above:
9 13 24
14 4 i)
5 18 3 6

24 9 I 5 12 16 17
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(a) 69% QIe QIR gY AT @4 6] ?

2l g6QYR gIe JIl A°HYITQ 2 g8 A°HIT 629 |
(b) ©I'a6Q Qg AHYIQ 1 I6LIS @A |

@ JQYRIETQ 6 Alpem |

(@ 2n

(b) 2n -1

604 n ¢ Yg QA 99 21 9°

n 09 AYY IR G 21 -1

6.3 Q1R FRIEQ 2ACYIE : = e
@ 3 x 3 g1gQ 996984 @Q | K QRIS
FRCG Q6L G N26Q LIRS EANILIRE | O [ 2
1 @ 9 AUWIPLY Y@ el QY 3 9 8 20
QARG | A J1¢ QA Q| 716
QG 6RYINIAG | >y @ @&

(@) 9@ au6a B LIRS F%p o
gea 616l A°¢HIgee QP AQBE @ ?

2RG2 QREQ 2l Lk

I9GR AQ6¢ UQQD UIGEQ &R AP 9_°

QA6 &R A°SYIG 10§ 2169 |
QUQ FA 8 ) 9 PP YFAUR 9 6Q FIg J189LeR FAUYIR
Jod @Q |
9 13 24
14 4 15
5 18 3 6

24 9 12 12 16 17
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@ Make a couple of questions like this on your own and challenge

your peers.
Try solving the problem below.
@ You might have realised that it is not possible §
to find a solution for this grid. Why is this the 91
6
case?
The smallest sum possible is 6 = 1 + 2 + 3. 19

The largest sum possible is 24 =9 + 8 + 7.
Clearly, any number in a circle cannot be less

than 6 or greater than 24. The grid has sums
5 and 26. Therefore, this is impossible!

added together gives
45! So does adding
the column sums.

circles was always 90. Also, Vidya o
the sum of the circled numhb€rs for
rows, or for all three colu
Check if this is true in

have solved.

4 7 5 4+7+5

sums added fogether will be the same as the

sum of the numbers 1 - 9. This can be seen 6 i 2 | 6+1+2

for column sums as well. The sum of the 3 9 8 3+9+8

numbers 1 - 9 is
1+2+3+4+5+6+7+8+9=4b5.

A square grid of numbers is called a magic

4+6+3 7+1+9 5+2+8

square if each row, each column and each
diagonal, add up to the same number. This
number is called the magic sum. Diagonals

are shown in the picture.
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Trying to create a magic square by randomly
filling the grid with numbers may be difficult!
This is because there are a large number of
ways of filling a 3 x 3 grid using the numbers
1 - 9 without repetition. In fact, it can be found

that there are exactly 3,62,880 such ways.
Surprisingly, the number of ways to fill in the grid can be found
without listing all of them. We will see in later years how to do
this. Instead, we should proceed systematically to make a magic
square.

For this, let us ask ourselves some question

1. What can the magic sum be? Can it be r?
Let us focus, for the moment, only on tl€ row sums. We have seen
that in a 3 x 3 grid with numbers e total of row sums will
always be 45. Since in a magic s sums are all equal,
and they add up to 45, they each. Thus, we have the
following observation.
Observation 1: In a magicgquar e using the numbers 1 - 9, the
magic sum must be 15.
2. What are the po e nu rs that could occur at the centre of a
magic square?
Let us congider t ossibilities one by
one. Can t al number be 9? If
yes, then 8 fust come in one of the N
other squares. For example, ‘r"’ 8 iy "
In this, we must have 8 + 9 + other \\.\ =
number = 15. ﬂ\. .9 4 .
But this is not possible! The same issue S ST
will occur no matter where we place 8. \‘\ \:.
So, 9 cannot be at the centre. Can the P ,/'

central number be 1?
If yes, then 2 should come in one of the
other squares.
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Here, we must have 2 + 1 + other number

= 15. But this is not possible because

we are only using the numbers 1 - 9.

The same issue will occur no matter

where we place 1.

So, 1 cannot be at the centre, either.

@ Using such reasoning, find out which

other numbers 1 - 9 cannot occur at the

centre.

This exploration will lead us to the

following interesting observation.
Observation 2: The number occurring at the
centre of a magic square, filled using 1 - 9,
must be 5.

Let us now see where the s e
number 1 and the largest numbe

come in a magic square. Odr se
observation tells us that t
come in one of the bounda

Let us classify these positi
categories:

into two

Can 1 occur in a corner position? For
example, can it be placed as follows?

@ If yes, then there should exist three ways
of adding 1 with two other numbers to give
15.Wehave 1 +5+9=1+6+8=15.1Is
any other combination possible?

@ Similarly, can 9 can be placed in a corner
position?
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Observation 3: The numbers 1 and 9 cannot occur in any corner, so
they should occur in one of the middle positions.
@ Can you find the other possible positions for 1 and 9?

1

INIEESING 5

9

Now, we have one full row or column of the magic square! Try
completing it!
[Hint: First fill the row or columns containi and 9]

1. How many different magic square e made using the numbers
1-9? |

2. Create a magic square usingithe n ers 2 - 10.
What strategy would y e s? Compare Math Talk
it with the magic squ ade using 1 - 9.

3. Take a magic square, an
(a) increase e ber by 1
(b) double each ber
In each cas ePesulting grid also a magic square? How do the

magic sums ‘@fange in each case?
4. What other opgrations can be performed on a magic square to yield
another magic square?
5. Discuss ways of creating a magic square Math Talk
using any set of 9 consecutive numbers
(like2 - 10,3 -11,9 - 17, etc.).
Generalising a 3 X 3 Magic Square
We can describe how the numbers within the magic square are
related to each other, i.e., the structure of the magic square.

@ Choose any magic square that you have made so far using
consecutive numbers. If m is the letternumber of the number in
the centre, express how other numbers are related to m, how much
more or less than m.
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[Hint: Remember, how we described
a 2 x 2 grid of a calendar month in
the Algebraic Expressions chapter].

@ Once the generalised form is obtained, share your

observations with the class.

Figure it Out - 6.4

1. Using this generalised form, find a magic square if the centre number

is 25.
2. What is the expression obtained by adding ﬁ&ms of any row,
column or diagonal?

3. Write the result obtained by
(a) adding 1 to every term in the erali form.

(b) doubling every term in the ge isedrform
4. Create a magic square whosgfmagic is 60. I
5. Is it possible to get a magic sgquare Py filling nine

non-consecutive num St

The First-ever 4 x 4 Magic Squar

13 8 11
3 10 5
6 15 4

The first ever recorded 4 x 4 magic square, the Chautasa Yantra,
at Khajuraho, India
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Chautis means 34. Why do you think they called it the Chautisa
Yantra? Every row, column and diagonal in this magic square adds
up to 34.

The script we found in Chautisa Yantra is Devanagari

The Devanagari numerals are: ?,?,?,?,?,?,?,?,?,?.

Can you find other patterns of four numbers in the square that
add up to 347

Magic Squares in History and Culture

The first magic square ever recorded, the Lo Shu
Square, dates back over 2000 years to ancient
China. The legend tells of a catastrophic flood
the Lo River, during which the gods sent a

to save the people. The turtle carried a rid
on its back, with the numbers 1 to 9 2 7 6
a magical pattern. 9 5 !
Magic squares were studied iffdifd€rent parts
of the world at different poi time ificluding 4 3 8
India, Japan, Central Asia, @nd Edtope.
Indian mathemati S orked extensively on magic
squares, describing g ethods of constructing them.
The work of ladian m maticians was not just limited to 3 x
dand4x4g ich we considered above, but also extended

mathematical works. They are found in many places in India. The
picture to the right is of a 3 x 3 magic square found on a pillar in
a temple in Palani, Tamil Nadu. The temple dates back to the 8th
century CE.
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RE19GE | @A} 2AgdIA], 6RI(LOo) RL16Q U9 QAULR

QY 6QIRYMI | 42 ATINEQ VIR ERIRT ARIQ Tl
@ 998 J0IRgem | eag J06Q 9 3 x 3 g1 2 7 6
699069 1 @ 9 adis Q°e 99 Qg o 9 5 .

@
ARIR QSRR |
QUAR, FIAIR, 12 Q2 9&° Y6 52 6Q 4 3 8

Q2R FG ANEQ 2UAR FAYIRERN

QAT FECR?ER
J09Q AlJId(general metHods) SAER FRIQS AALE |

QUAR1L GIEG 6QRAR 3 X 3 4Q° 4 X 4 §1Q6Q A1TG @@ 5 x 5 IQ°
AR QL4 91Q A9 EAISTI FRRT | QSR 65/4116Q 21671 I AAFER AUICRISK
QQQ! |

Q2% 94 Ae 669 CI80e AIKI6a A FaRl | 6A9ER A AAGR
21699 QIF6a ceIARIQ FI6n | YIRS AR &S 580 AITARIPA VN6 & IR
(R0Q gACR TRAQl 3 x 3 QR 90IA 0g 6T | 1@ FLq YRGS 919 2AYA S9I1Q |

62 QYO AICRSH! AR N° §2R G

791 65811 — QI&iQ 337 Q°HYl 6P



3 x 3 magic squares can also be found in homes and shops in
India. The Navagraha Yantra is one such example shown below.

914 |11 AER
10|8]6 ‘12108
5112 7 gy

10( 5 f12 AHR
fufof7 EEB s[3w0
1l 3208 W CLE:

-.. 12| 7 14 13| 8 |15
[15/13/11 13[11] 9 14[12|10
1917 12 8 115]10 9 |16

Notice that a different magic sum is gsso@ifited With each graha. A
picture of a Kubera Yantra is sh oW

20 | 25

24 | 26

28 | 21

The sequence 1, 2, 3, 5, 8, 13, 21, 34, . .. (Virahanka-Fibonacci Numbers)
is one of the most celebrated sequences in all of mathematics - it occurs
throughout the world of Art, Science, and Mathematics. Even though
these numbers are found very frequently in Science, it is remarkable
that these numbers were first discovered in the context of Art (specifically,
poetry)!

The Virahanka-Fibonacci Numbers thus provide a beautiful illustration

of the close links between Art, Science, and Mathematics.
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3 x 3 Q2R T WAGA 6RO AR IG° 6QIRIF AV6EA T 6RTRUG 6
QY6Q geR ‘Qega 99’ QleIa Y@ Q¥ Q91294 |

y |
10|18 ]6 (a2
A

105 [12 1 N\
Ill 9 7| .En 8|3[10
OEE]  EXEL A
44

D,
14 9 16 12]7 |14 13
15 13 11 13[11] 9 1
1917 12 8 [15]10 16

QERT 9R'Q R 0Q FI6Q g

"~ Kubera Yantra

P |27 20|25

22 | 24 | 26

23 | 28 | 21

6.4 9RO 9 QI AR : IR — FERIRIF Q°EY! !
QWY 2A9REN 1, 2, 8, 5, 8, 13, 21, 34, . . . (QQIF-TFERIRIT A°HYI) AGGEQ I
gonIc 29991 | A1 6RI68 AGERIES i, IR B JEIGEQ LR AR AR 6NN |
JQG YRIFEQ 2 LHYIFFFQ QILLIQ P AUFER 6N @ 1@ A°HYIFER 26 @R
(G689 @Q APG) AJYARQ QARG 62IR2UM |
@R, IRIQ B J8G AR 2 YARRG FAILE TEIAIT A°HYI YA AR JoUIGE

Q2N |
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Discovery of the Virahanka Numbers

The Virahanka numbers first came up thousands of years ago
in the works of Sanskrit and Prakrit linguists in their study of poetry!

In the poetry of many Indian languages, including, Prakrit,
Sanskrit, Marathi, Malayalam, Tamil, and Telugu, each syllable is
classified as either long or short.

Along syllable is pronounced for a longer duration than a short
syllable - in fact, for exactly twice as long. When singing such a
poem, a short syllable lasts one beat of time, and a long syllable
lasts two beats of time.

This leads to numerous mathematical q
ancient poets in these languages considered
of important mathematical discoveries we

tions, which the
sively. A number

How many rhythms are ther
syllables (1 beat) and long syll
ways can one fill 8 beats
short syllable takes one
beats of time.
Here are some possibilities:
long long long

short short sh rt short short short
short sho short long
long long s rt long

Can you findjothers?
Phrased more mathematically: In how many different ways can
one write a number, say 8, as a sum of 1's and 2's?
For example, we have:
8=2+2+2+2,
8=1+1+1+1+1+1+1+1,
8=1+2+2+1+2,
8=2+2+1+1+2,
etc.
Do you see other ways?
Here are all the ways of writing each of the numbers 1, 2, 3, and 4,
as the sum of 1's and 2's.
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IAULT ALY IV :

20 2919 @Y 6@ A°IG B I AIFIRQ AIRFQ AFIG UGS AAAER
QAR QWY Feaq TR |

gI9e, A°IG, AA01, FAINARNG, SIFR, 6099 AR AR ATIER AT AQ
@oRl AFINER FERMP QIR 6A60IT Q14 6 g9 ALrs6a (syllable) @ISl FAUAIRAN |

4R Q14 QQIrag @14 209 IR IR ANIEIER Y2 AL g ATAEQ 2AI9E
QAL | QIZIER YT QG IR TR RS AT 6RRCIER e QNG QIIQ OR

QRgEl AN &9 |
@ gQeiq YR qISIeR 94 @E19e @I | 92 94dRs 91918 @016 0
0% QIFIER IS IENIFR ATIIERISF FR2AER | Q& Q UIERIOR ANLER

6Q60@ CISeR A Q& cam! |

6Q0IF1RIQ IR Q94 FIS6R AAAY Q6

g9 QI8 (1 Qugl), @16 Qs (2 ¢ QERERIT 871G FIY QIR
28 | 28IQ 626010 6RIRER F64 AMEeMNR QIR6Q 2SI Yal'dl 8 Q1e
AQIdIg 8 CIGIER YA @R ?
QQI2QE! : VIO ARG 6L

QL © 6907 aQ

Q2 6969 689 2d 166

AN QLA LRI |

A @ U956 Qld 1 QIGl AAL B Q1 4GPl 2 AIGI AAY 69RIN |

606% \926Q 8 Al FAY 6R60IT GIR 28 | 2dIg, 8 § 6R6QIT Ge @e AUIAER
6RQR 1 @Al 2 Q 6QIFTR Q6A 6AHIYIAAIRAS |

8
8

2+ 2+ 2+ 2,

1+1+1+1+1+1+1+1,

8

1+2+2+1+ 2,

8=2+2+1+1+ 2,

QRYIQ |

RAQ Q61 AQY QUIAEQ 6RGIAIRR @ ?

1, 2, 3,4 @ MRAQ 6097 1 @2l 2 Q AT Q6 660 IRIAEA 6ASILIRAIRR ?
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Different Ways Number of
Ways
n=1 1 1
n=2 1+1 2
2
1+1+1
n=3 1+2 3
2+1
1+1+1+1
1+1+2
n=4 1+2+1
2+1+1
2+2

Try writing the number 5 as a su s in all possible
ways in your notebook! How manygvay; ou find? (You should
find 8 different ways!) Can you fj t answer without listing
down all the possibilities? Can yo for n = 8?

Here is a systemati e down all rhythms of short
and long syllables havi s. Write a '1+' in front of all rhythms
having 4 beats, and the +' in front of all rhythms having
3 beats. This gi all the rhythms having 5 beats :

n-= +1+1+1+1 2+1+1+1
1+1+2 2+1+2
1+1+2+1 2+2+1
1+2+1+1
1+2+2

Thus, there are 8 rhythms having 5 beats!

The reason this method works is that every 5-beat rhythm must
begin with either a '1+' or a '2+'. If it begins with a '1+', then the
remaining numbers must give a 4-beat rhythm, and we can write
all those down. If it begins with a 2+, then the remaining number
must give a 3-beat rhythm, and we can write all those down.
Therefore, the number of 5-beat rhythms is the number of 4-beat
rhythms, plus the number of 3-beat rhythms.
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IR QAL 69116 QAL QoS

1

n=2 1+1 2
2

1+1+1
n=3 1+2 3
2+1

1+1+1+1
1+1+2
1+2+1
2+1+1
2+2

2aQ 1 @l 2 @ AT QUER @ QU6 HIGI6Q 6AG | 6R6QIT
QUIAEQ EATIAIRAM ? (LR @8 @ 6 S 9219 AR6AIS QAL Aol

—~

ada *QCIRQI @ ? n = 8 IR 69 KR!
qOoI6a ge 6 @18 agrd ag G QY ClRgee Ada AR IR 9RISge
QY QISR | 4 G FY A0Y QU ‘14 6 3 Qg1 YA AR YIQ 2+ RS | 92|

5 QG Qg AAg Q9 |
n=>5 1+1+1+1 2+1+1+1
1+1+1+2 2+1+2
1+1+2+1 2+2+1
1+2+1+1
1+2+2

2Q @41 5 Gl (5 beats) Q68 QIAQ 67116 QAL A°GHYI 8 6RQ !

2 6a19196Q OR 0IF @ 62210 AIQE 6228 5 AIgI 8Y GIR 1+ @Rl 2+Q
QR @4 | 9@ 92l 1 Q IR 29 6069 AQEY A°HYl 4 G QY 621 I 26
699%q 5 QUIAER §LUR 6RTAIRQI | 9& 9Ll 2 Q AR 91 6069 ATY Al
3 ClIGI QFIE 9Q° 21671 6QgLR 36 QU6 ATIAIAR! | 664 5 AIGI FTY FIRQ 641G
QUL A°HYI =(4 C1QI FFY SR QUL A°GYI) + (3 FIQI FIY BIR QUL A°GHYI) |
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How many 6-beat rhythms are there? By the same reasoning, it
will be the number of 5-beat rhythms plus the number of 4-beat
rhythms, i.e., 8 + 5 = 13. Thus, there are 13 rhythms having
6 beats.

@ Use the systematic method to write down all 6-beat rhythms, i.e.,
write 6 as the sum of 1's and 2's in all possible ways. Did you get
13 ways?

This beautiful method for counting all the rhythms of short
syllables and long syllables having any given number of beats was
first given by the great Prakrit scholar Virahanka around the year
700 CE. He gave his method in the form of a Pra
reason, the sequence 1, 2, 3, 5, 8, 13, 21, 3

it poem! For this

. is known as the
Virahanka sequence, and the numbers in
as the Virahanka numbers. Virahanks e first known person
in history to explicitly consider thesed
down the rule for their formatiod: holars in India also
considered these numbers in tic context. Virahanka
was inspired by earlier work of t gendary Sanskrit scholar
Pingala, who lived arg 0 E. After Virahanka, these
numbers were also writte ut by Gopala (c. 1135 CE) and then
by Hemachandra (c. 1150,C

numbers have been known as the Fibonacci

talian mathematician who wrote about them
in the year about 500 years after Virahanka. As we can
see, Fibona asS not first, nor the second, not even the third
person to wiite about these numbers! Sometimes the term
"Virahanka-Fibonacci numbers" is used so that everyone
understands what is being referred to.

So, how many rhythms of short and long syllables are there having
8 beats? We simply take the 8th element of the Virahanka sequence:
1,2, 3,5, 8, 13, 21, 34, 55, ...

Thus, there are 34 rhythms having 8 beats.

Write the next number in the sequence, after 55.

We have seen that the next number in the sequence is given by
adding the two previous numbers. Check that this holds true for
the numbers given above. The next number is 34 + 55 = 89.
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6 FIgI S 6RERIT GIR 2T FIFR AIR 5 AIGI FFY FIR 6 4 G FFL SR

6€16 QUL A°FIQ AAF 8 + 5 = 13 62, 604 6 FIQIQ 13 T QIR &I |

6 ClIGI GEIY ATIY GG MLYS AR 1 8 2 Q 6T Q6 Kl AR QUIVER 6RS! |
Q661 AAIg 13 G QUILER 6ATIAIaN @ ?

QARG B¢ ARICA YQ I9° Q16 AQI°E 811 ATY AGHPEQ BIR AgAa 6R18R 700
FUR6Q gIge QVIRE FQUaE Ja6r LI *agem | 664 1, 2, 3, 5, 8, 13, 21,
34,. .. AQRMIQ QAL QI AGQIER ‘QAUEF AQRE’ B (@ AGRI6Q YR A°HMIFEF
‘VAULT Qe QRIYN | ABRLAAEQ Yl RGN NG AU UL 9@ a4
QY 6541 QUCQ AIBAISR! AYICRISR! QQUER | & e A0Q FLI6] QYR

2061 6RTCIER | TR AR AR 6960 AUAGTEL 2RISR (T LGS

e A6 940 deree (I

300 HIRYIEQ 8g) G694 QA & IQ RSN | FALE AR

AGREQA MQLIQ B F16QIE

AIELIGY 6QE6Q 9L A°FY| &

ALl QT JIBR | 9¢ 9@ Yl AYRA NILQ KARI6Q TR galel,

SN 699Q QISR TFEQARITF Q11 2AQAIER

FEQURIY A°HYI QUG | F6QIRIT QI 1202 FINREQ 6AC0T YVAER SRYIER,
QO1A QI V1Y QUe | 6069 6Q60@ Y@ AW AQRAY ‘FAULF-TEURIY
Qg @298 |

604 Y9 6 Q14 A QI AEQ 8 Gl FEY 6REIT GIR AR RS AIRN
QAL AQRAQ 871 UTQ 60! |
1, 2, 3, 5, 8, 13, 21, 34, 55, ... 6069Q AL UFYQ AR UGG 34 9¢ 9 G
Q1 AQIPE Y@ 96 8 AllgI AEY IRA 69119 QAL A°EYI 34 629 |

2Q99Q QRN AT 6I'a OR JIeal °HIIQAR 6AIFTR AR AAR 629 |

JRQA! J9Q A°HYIS 34 + 55 = 89
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@ Write the next 3 numbers in the sequence:
1,2,3,5,8, 13, 21, 34, 55, 89, , , s e
If you have to write one more number in the sequence above, can
you tell whether it will be an odd number or an even number (without
adding the two previous numbers)?

@ What is the parity of each number in the sequence? Do you notice
any pattern in the sequence of parities?
Today, the Virahanka-Fibonacci numbers form the basis of many
mathematical and artistic theories, from poetry to drumming, to
visual arts and architecture, to science. Perhaps the most stunning
occurrences of these numbers are in nature. For example, the
number of petals on a daisy is generally a Virahanka number.

How many petals do you see on each of thése flowers?

: 7 h & /
g k - [ / = \ S,
A daisy with 13 A dazsy 21 daisy with 34
petals petals

There are many rwemarkable
mathematical properties Virahanka-
Fibonacci nu hat we will see later, in
mathematics a as in other subjects.

These er ly exemplify the close
connection en Art, Science, and
Mathematics}

6.5 Digits in Disguise

You have done arithmetic operations with numbers. How about
doing the same with letters?

In the calculations below, digits are replaced by letters. Each
letter stands for a particular digit (O - 9). You have to figure out
which digit each letter stands for.

T
T
+ T
UT
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(?) FRTe 2geNa LR TERIT AEI SRS |
1, 2, 3, 5, 8, 13, 21, 34, 55, 89, : :
@ 2Qa76Q 89 Q AR9@ AT gq QI AYQ 629 (quw A°HYIQUG 6919 ARQ)
@RI @ ?

(@) @ 2906Q g9 6 ALY TR JIF FYIE S QA §'E 6ARAAIRNS 7@
ZQRe! 6AGIRIQ QLR @'l 62RAER ?
2Iq QIR9IEoR AAIRIF6Q 6n¢ | IR ST - TFERIRIT A°GYI ARG SQUIQ
2107 @R 0gaw!, GENAR!, YRR ALY 269 FI6R 8 AR 6Q ARIA AR |
6QUPY R AHIQ QYR 9909 & 62IR2T | 228 YYD 66 TR AIYF! A
e JQues ol |

@ g604R 690 IMEQ 6R60IG g|31@| ag |

QSR e FYAER 21166 QRS M AR
JeRa! AFUER IR
QYR @ A @R, YRIR B G8IE F1UEQ

29l AR AR AQIZQE |

s ) \‘Q
13 & Ayl 216 q|§L@| @ 3
Galew-F6QIaId Q]°%H% 19

6.5 99 QS
Q6E A°HIQ 67 @R AIEER Jaol @RS | 69T FIFeR gFA AW
QAREQ AV 69 AR |
G6R QUILIRYR! 6419 QAR A°HYI QEREQ AVA QUIKIAT | 6L AVR 0 Q 9
AdIe R IS JOIAR | MOIEQ JE6TUR UTQ 699 60R AT FIREA CAIKINE

6P AGQ |
T
T
+T
UT
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Here, we have a one-digit number that, when added to itself twice,
gives a 2-digit sum. The units digit of the sum is the same as the
single digit being added.

What could U and T be? Can T be 2? Can it be 3?

Once you explore, you will see that T=5 and UT = 15.

Let us look at one more example shown on the right. K2
Here K2 means that the number is a 2-digit number + K2
having the digit '2' in the units place and 'K' in the HMM

um HMM. What

e tens place and

tens place. K2 is added to itself to give a 3-digi
digit should the letter M correspond to? Bo

These types of questions can be i
are some more questions like o try out. Find out what

each letter stands for.

Share how you though#fabo question with your classmates;
you may find some ne proaches.
YY B5 KP Cl
+Z +3D + KP +C
ED5 PRR 1FF

These types 8f questions are called 'cryptarithms' or 'alphametics'.

Figure it Out - 6.5

. A light bulb is ON. Swathi toggles its switch 77 times. Will the
bulb be on or off? Why?

. Sarala has a large old encyclopaedia. When she opened it, several
loose pages fell out of it. She counted 50 sheets in total, each
printed on both sides. Can the sum of the page numbers of the
loose sheets be 6000? Why or why not?
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OI6Q &P AIER 661N 2w QFY A°GYl AR 69 A°GMIQ QRAQ 64T *QR! QI
Q@ QR QFY Q6 ApS | 92 6QITRq 999 UG 6416 62919 QLIRS IR
U Q9g A°HYI AR AR |

(?) 90160 U ¥&° T @ g @'¢ 62109160 2 T @ gy 2 @71 3 62194168 @ 2 T @ Jaug
QAAIER 268 @@ T =5 @ UT = 15 699 6QIR Q16! | K2
(@9l 9016 T + T + T = UT 2 Y6anal QAR ZI6noal @QQl 1) + K2

QR4 AIg6Q QUL 2R IR ARG AYY !Q | Y0I6Q K2 9@ _HMM
Q2% QI QG QL FIFEQ YRR AFT 2 9e° K Q4@ gIgeq & |
‘2 Qx A2 A9Ql 6Q 6NN IR Grls QY HMM 62Q8 | ‘M’
2IFAG 68X T A9REQ CANIFIAG ? 6AIITRQ @ @ G 9ee Aw AR 2T |
(?) H 696 a& on6Q CRNIDING 742 266 2 @ Q@ ?
@ gRIQ g4 Qg2 ARIQIQ 9Q° AARIIQ @F) | 90I6Q 698 IR 2R
@% 94 QUIYIRE | 6QAgGa QAR | J604e QU AT 68Q
69 2 I 6ANIAIAE Ade @ Jg TUUEQ QEC AN QYR Q)

AT ALG LSRR @R o @8 @2l Jd9! dIdIQ |

+C

Z D5 PRR 1FF

@ g9Ia 999 ‘JEns@’(cryptarithms/alphametics')aR1¢ 94 QLI |

AT AU £, - 6.5

1. 9 QYR Q91 67l Qg6 ‘ON’ &g | QIo1YRIQ 4aQq 77 2Q @RIam! | 91l @aQl
Qg6 (‘ON’ ) @2l RQQl 4egieq (‘OFF')6Q Qe ? @IQd @'él ?

2. AR AIHEQ 9@ J4Il RIS A8% (encyclopaedia)dfl | 6Q 6060660 1€ QaTQ
6SIRRI, 6Q2Q 6R6ER UL AR (FF6Q g6%) SATGR | F8QIQ VG AIFER
6RHIEIRI 50 0% HTARYR FAITR | YQYIF AIGFQ AAF 6000 688 @ ? € Gl 71 QG
A @4lI2l |
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10.

11.

Here is a 2 x 3 grid. For each row and column,
the parity of the sum is written in the circle; 'e'

for even and 'o' for odd. Fill the 6 boxes with 3

odd numbers ('0') and 3 even numbers ('e') to
satisfy the parity of the row and column sums.
Make a 3 x 3 magic square with O as the magic

sum. All numbers can not be zero. Use negative numbers,
as needed.

Fill in the following blanks with 'odd’' or 'even':

(@) Sum of an odd number of even numbers i
(b) Sum of an even number of odd numbersfis

(c) Sum of an even number of even nu
(d) Sum of an odd number of odd n
What is the parity of the sum of t from 1 to 100?

Two consecutive numbers in ir a sequence are 987 and
1597. What are the next 2 numnbersin the sequence? What are the
previous 2 numbers in ge se ?

Chakravarthi wants to ¢ 8-step staircase. His playful rule is
that he can take r 1 st€p or 2 steps at a time. For example, one
of his paths is 2, 1, 2. In how many different ways can he
reach the t

What is the f the 20th term of the Virah??ka sequence?

Identify the st@tements that are true.

(@) The expression 4m - 1 always gives odd numbers.

(b) All even numbers can be expressed as 6j - 4.

(c) Both expressions 2p + 1 and 2q - 1 describe all odd numbers.
(d) The expression 2f + 3 gives both even and odd numbers.

Solve this cryptarithm:
UT

+ TA
TAT
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=~

9.

10.

11.

0I6Q 2 x 3 G1Q AT | g604R I G gRA6Q QT A°FIAIE
Aad g9 (‘@) QI, Agq (‘o) 9REQ IR LUIKIRAZ | 6 T
6210069 3 & g9l 6 3 T AYQ Q°HYI AR 6R% 69U AIG
3 gA6R 2SI HIAIGFR 6QTITR QRER 6AHIAR! AeQ
Jodl QAR |

e € (]

9@ 3 x 3 Q2R 94 F09 AQ 69K 2R AT AAF 0 (§2) 629 | 6R10QQ AFY
Qg 0 (§9) 62RURR FIE | (ISR F67 ASIAR A°HY ILTIQ !Q 1)

§49Iag 99 91 AYS A 698 Y& /9 |
(a) 2gq LI e LA A9

(b) Q9 Qe 2AYG IR AN

(0) 99 IR g9 IR A

(d) 299 IR 2YY LR ANF
1 Q 100 adys A9g QeI AaF gg <! Q1

QAT A°GYl AGRAEQ Q6 afie gl 987 | 6669 QKA VAR AT
QY 6RS | 69LR ALK ‘Q@@m@ al 6md |

9g9ea1 20 AILIe ¥8g 4§ @%l Ol QLA AL 62MI, 64 AARECA 691G
dI2Ie QI QRG JIFIe 9LIIRR | 6 QQd: 62 1, 2, 2, 1, 2. 69R16Q LRI |
606Q 64 69601G 2 Jd6oQ 0LIae ?

QUL 2UQR 0GTNELG YQl @ 899 92 ?

o9 Asie <186 Q 699gER AA AR 629 T AQ |

(a) mQ 6AERINFL IR 4m - 1 IAGREQ AL AR AYG A GRS |

(b) AOIg Yg I 6] - 4 RAEQ RIS FQAAIRQ |

(c) @@ 9GRS 2p + 1 6 2q - 1 AAG AYY A°HYIQ Y9I |

(d) 2f + 3 QQRIET Q@D g 6 2AYQ A AN YR |

@ QIend Q99 995 ATRIS Q@9 |
UT

+ TA
TAT
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In this chapter, we have explored the following:

e In the first activity, we saw how to represent information about how a
sequence of numbers (e.g., height measures) is arranged without
knowing the actual numbers.

e We learnt the notion of parity — numbers that can be arranged in
pairs (even numbers) and numbers that cannot be arranged in pairs
(odd numbers).

e We learnt how to determine the parity of su@s an@yproducts.

e While exploring sums in grids, we coulé @ mmine whether filling a

grid is impossible by looking at the r: mn sums. We extended
this to construct magic square

e We saw how Virahanka numibers Were first discovered in history
through the Arts. The equence is 1, 2, 3, 5, 8, 13, 21,

34, 55, ...

e We became matk lectives through cryptarithms, where digits are

replaced by letter

Wait, shouldn’t it be
an even number?

| just heard that
14,70,369 people got
married last year.




o T T T T T T T T N\
| |
| _ I _ _ |
| 211661 1@ 2UINER FIRTIe FNGER 2GRS FRLI6S | |
| _ . _ _ o |
| e Qa9 S94 QIDYER 260 6aTR 60 990 AW @IS A1) @AQ 9@ QW AQRE |
| ~ _ |
| (Q2ll A@al, A19...) IFA1Q AAFITL AL | |
| |
I o I6A YYGI/AIR(6Q1R, 6962IR)Q JINEI ARG | 699 WIYE]R QG I
: ARRAIGQI Glel g9 A2 691F6a AR AR QL Slal AYY | :
| L _ e |
| e QIEoR 9adl @ G 26T LI 6AINTR Q 99 QI AYQ 69 dTQ | |
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: °  JI6Q 6LAINTR AQANR AR AFAER 2I6 22Q 8RR 6QIITRY 69 :
| 4R 913 994 @AQI AAQ 629 @ AL RIS 2Q 2R 9 G109 /AR |
| o ~ |
| AR gAId 99 | |
| |
I e ZI6A 6037 91918 IReq @adigeales | AIIFIEQ QORIAER AU A°EYI I
: 21096 62198 | FQIL Y QQ8 1, 2, 3, 5, 8, 13, 21, 34, 55, ... | :
| o ~

L0 J96md g9 A1kaea (64 il QEREQ AVATR CAMIAIRAN) 2167 G186 I
: q9ea ARG :
| |
| |
A . N o S /

4 geelg diam 69, [&e@s&m@, qal @ \’lﬁ]

CleQd 14,70,369 o P~
fETQ 3912 62IR2R dol el 69a @ig?




A TALE OF THREE

INTERSECTING LINES =2

Learning outcomes:

Learners will be able to

% Understand the properties of triangles and construct an equilateral
triangle using a compass and ruler.

% Construct triangles using given conditions s s SSS, SAS, and
ASA.
% Understand and verify the Triangle In Property through

activities and examples.

*¢ Visualise triangle construction usin
compass and ruler.

% Identify and construct altitudesfin différent types of triangles through
hands-on activities.

% Classify triangles based oRsi d angles and relate them to real-
life shapes.

geometric tools like a

7.0 Introductio
A triangleis t asic closed shape. As we knew that, it consists of:
e three corner pomats, that we call the vertex of the triangle, and
e three line segments or the sides of the triangle that join the pairs of vertices.

Triangles come in various shapes. Some of them are shown below.

B
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Observe the symbol used to denote a triangle and how the triangles
are named using their vertices. While naming a triangle, the vertices
can come in any order.

The three sides meeting at the corners give rise to three angles that
we call the angles of the triangle. For example, in AABC, these angles are
«CAB, ZABC, #BCA, which we simply denote as /A, /B and «C,
respectively.

What happens when the three vertices lie on a stgaight line?

Triangles Around Us

Triangles are everywhere around us in ife. H€re are some clear
real-life examples of triangle shapes:

1. Many mountains look like trian ?

Example: Mount Fuji
2. Most house roofs are u low rainwater to flow down easily.

3. Warning signs are ofte€n trighgular

in shape.
Examplg: R warning sign
boards in a

4. A set square used in mathematics
is a perfect triangle.

5. The sides of the Eiffel Tower form
triangular shapes for strength.

6. Boat sails are often triangular to

catch wind properly.
7. Many bridges use triangular designs for strength.
Example: Howrah Bridge
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7.1 Equilateral Triangles

Among all the triangles, the equilateral triangles are the most
symmetric ones. These are triangles in which all the sides are of equal
lengths. Let us try to constructing them.

How do you construct this triangle and what tools do you use?

Can this construction be done only using a marked ruler (and a pencil)?

Constructing this triangle using just a
ruler is certainly possible. But this might
require several trials. Say we draw the \
base-let us call it AB-of length 4 cm (see \
the figure below), and mark the third point \
C using a ruler such that AC = 4cm. This
may not lead to BC also having a length N

4cm
to be 4 cm long.

@ How do we make this cons mgre efficient?

the top point of a '
we used to get th
After const i

t can also be used here.
= 4cm, we can do the following.

-
~
———————
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Step 2: Construct another arc with radius 4cm from B.

- -

- i

Let C be the point of intersection of the arc

@ The construction ensures that both AC of length 4 cm. Can
you see why?

Step 3: Join AC and BC to get t redfequilateral triangle.

7.2 Constructing a Triangle When its Sides are Given

How do we construct triangles that are not equilateral?
@ Construct a triangle of side lengths 4 cm, 5 cm and 6 cm.

As in the previous case, this triangle can also be constructed using just a

marked ruler. But it will involve several trials.
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@ How do we construct this triangle more efficiently?

Choose one of the given lengths to be the base of the triangle: say 4 cm.

Draw the base. Let A and B be the base vertices, and call the third vertex
C. Let AC =5 cm and BC = 6 cm.

o -
A B
Fig. 7.1

Like we did in the case of equilateral triangles, let us first get all the
points that are at a 5 cm distance from A. These

ints lie on the circle
whose centre is A and has radius 5 cm. The poi

must lie somewhere
on this circle. How do we find it?

S ==

We will ma

of the fact that the point C is 6 cm away from B.
Construct an

of radius 6 cm from B.

~ -
_______
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The required point C is one of the points of intersection of the two circles.

The reason why the point of
intersection is the third vertex is
the same as for equilateral
triangles. This point lies on both
the circles. Hence its distance
from A is the radius of the circle
centred at A (5 cm) and its
distance from B is the same as the
radius of the circle centred at B

(6 cm).

Let us summarise the steps of
construction, noting th
constructing full circles is n
necessary to get the thir

(see Fig. 7.2 and 7

Step 1: Con ct the base AB with one of the side lengths. Let us choose
AB = m (see Fig. 7.1).

Step 2: From A, construct a sufficiently long arc of radius 5 cm (see
Fig. 7.2).

Step 3: From B, construct an arc of radius 6 cm such that it intersects
the first arc (see Fig. 7.3).

Step 4: The point where both the arcs meet is the required third vertex

C. Join AC and BC to get AABC.
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Construct

@ Construct triangles having the following side lengths (all the units are

in cm):
(@) 4, 4, 6 (b) 3,4, 5 (¢)1,5,5
(d) 4, 6, 8 (e) 3.5, 3.5, 3.5

We have seen that triangles having all three equal sides are called
equilateral triangles. Those having two equal sides are called isosceles

triangles. The side lengths of three sides are different, then the triangle is

called scalen triangle.
Figure it Out - 7.1 &
1. Use the points on the circle and/q#fthe,c e to form @
isosceles triangles.

2. Use the points on the circl@r their centres to form isosceles
and equilateral trianglg€s. ircles are of the same size.

A and B are the centres of A, B, and C are the centres of

circles of the same size circles of the same size
7.2.1 Are Triangles Possible for any Lengths?

Can one construct triangles having any given side lengths? Are there
lengths for which it is impossible to construct a triangle? Let us explore
this.

@ Construct a triangle with side lengths 3 cm, 4 cm, and 8 cm. What is
happening? Are you able to construct the triangle?
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@ Here is another set of lengths: 2 cm, 3 cm, and 6 cm. Check if a triangle
is possible for these side lengths.
@ Try to find more sets of lengths for which a triangle

construction is impossible. See if you can find any

pattern in them.
We see that a triangle is possible for some sets of lengths and not possible
for others. How do we check if a triangle exists for a given set of lengths?

One way is to actually try to construct the triangle and check if it is

possible. Is there a more efficient way to check f#is?
Triangle Inequality

Consider the lengths 10 cm, 15 cm and 3 es there exist a triangle
having these as sidelengths?
To tackle this question, let us s property of triangles. Imagine a
t,

small plot of plain land having d ten e and a pole. Imagine you are

at the entrance of the te n to go to the tree. Which is the
shorter path: (i) the strai ineJpath to the tree (the red path) or (ii) the
straight-line path the tent to the pole, followed by the straight-line

path from the pol he tree (the yellow path)?
Clearly, the d cght-line path from the tent to the tree is shorter
than the round@about path via the pole. In fact, the direct straight-line

path is the shortest possible path to the tree from the tent.
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Will the direct path between any two points be shorter than the
roundabout path via a third point? Clearly, the answer is yes.

Can this understanding be used to tell something about the existence of
a triangle having sidelengths 10 cm, 15 cm and 30 cm?

Let us suppose that there is a triangle for this set of lengths. Remember
that at this point we are not sure about the existence of the triangle but

we are only supposing that it exists. Let us draw a rough diagram.

A

15 cm

10 cm c

Does everyth ooRyight with this triangle?

If this triangl€ were possible, then the direct path between any two
vertices should De shorter than the roundabout path via the third vertex.
Is this true for our rough diagram?

e Between B and C:
Direct = 10 cm; Roundabout = 15 + 30 = 45 cm ?(True)
e Between A and B:
Direct = 15 cm; Roundabout = 10 + 30 = 40 cm ?(True)
e Between C and A:
Direct = 30 cm; Roundabout = 10 + 15 = 25 cm ? (Not True)
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Here, the direct path between C and A (30 cm) is not shorter than
the roundabout path via A (25 cm). Hence, such a triangle cannot exist.
Recall how we used similar intuition and reasoning to discover
properties of intersecting and parallel lines. We will continue to do this
as we explore geometry.
@ Can we say anything about the existence of a triangle having side lengths
3cm, 3cm and 7cm ? Verify your answer by construction.

@ "In the rough diagram in Fig. 7.4, is it possible to

assign lengths in a different order such that jfie
direct paths are always coming out to be rte
than the roundabout paths? If this is pos
a triangle might exist!

@ Is such rearrangement of length

1. We checked by that there are no triangles having side

lengths 3 cm, nd 8 cm; and 2 cm, 3 cm and 6 cm. Check if you
could ha n is without trying to construct the triangle.

2. Can we sa ything about the existence of a triangle for each of the

following setS of lengths?

(a) 10 km, 10 km and 25 km

(b) 5 mm, 10 mm and 20 mm

(c) 12 cm, 20 cm and 40 cm

You would have realised that using a rough figure and comparing

the direct path lengths with their corresponding roundabout path

lengths is the same as comparing each length with the sum of the

other two lengths. There are three such comparisons to be made.
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3. For each set of lengths seen so far, you might have noticed that in at
least two of the comparisons, the direct length was less than the sum
of the other two (if not, check again!). For example, for the set of

lengths 10 cm, 15 cm and 30 cm, there are two comparisons where
I 7 .

this happens:
10< 15+ 30
15< 10+ 30 I
But this doesn’t happen for the third length: 30 > 10 + 15.
Will this always happen? That is, for any set of lemgths, will there be at
least two comparisons where the direct length i than the sum of the

other two? Explore for different sets of len

Further, for a given set of lengths, is it entify which lengths
will immediately be less than thg's ofythe other two, without
calculations?

[Hint: Consider the direct lengths in the increasing order.]
Given three side lengths, #vha need to compare to check for the
existence of a triangle?

When each le smaller than the sum of the other two, we say

that the lengths the triangle inequality. For example, the set
gle inequality whereas, the set 10, 15, 30 does

We have seen that lengths such as 10, 15, 30 that do not satisfy the
triangle inequality cannot be the sidelengths of a triangle.
Does a triangle exist with sidelengths 4 cm, 5 cm and 8 cm?
This satisfies the triangle inequality:
8<4+5=9
Why do we not need to check the other two sides?
This means that all the direct path lengths are less than the round

about path lengths. Does this confirm the existence of a triangle?
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If one of the direct path lengths had been longer, we could have
concluded that a triangle would surely not exist. But in this case, we can
only say that a triangle may or may not exist.

For the triangle to exist, the arcs that we construct to get the third
vertex must intersect. Is it possible to determine that this will happen

without actually carrying out the construction?
Visualising the construction of circles

Let us imagine that we start the construction by constructing the longest
side as the base. Let AB be the base of length 8 gfnh. The next step is the
construction of sufficiently long arcs corregspondifig to the other two
lengths: 4 cm and 5 cm.

Instead of just constructing the agés, let Ws complete the full circles.

Suppose, we construct a circle of 4 with A as the centre.

@ Now, suppose that a circle of radius 5 cm is constructed, centred at B.
Can you draw a rough diagram of the resulting figure?
Note that in the figure below, AX = 4 cm and AB = 8 cm. So, what is
BX? Does this length help in visualising the resulting figure?
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a9 90 4 62.8. AR

@ Qe 08 Q9% |

CXE

(?) <drie BQ 6099 5 62.8. QUIAIS 69R @ 98 USR @AQI | 604 SUIFGe g6 dlaal
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Since BX = 4 cm, and the radius of the circle centred at B is 5 cm, it

is clear that the circles will intersect each other at two points.

~e B

-~ 5em ---»

Fig. 7.5: Circles intersecting each wo points
What does this tell us about the gXis of a triangle? The points
A and B along with either of the fi

give us the required triangl ere exists a triangle having

rsection of the circles will

Thu

1. Which of the fo
Explain yo

ng lengths can be the side lengths of a triangle?
ors. Note that for each set, the three lengths have

the same u of measure.

(@2.2.5 () 3. 4, 6

(€) 2, 4,8 (d) 5, 5, 8

() 10, 20, 25 (f 10, 20, 35
(¢) 24, 26, 28

We observe from the previous problems that whenever there is a set of
lengths satisfying the triangle inequality (each length < sum of the other
two lengths), there is a triangle with those three lengths as sidelengths.

@ Will triangles always exist when a set of lengths satisfies the triangle

inequality”? How can we be sure?
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64 629 BX = 4 62.71. 99° BQ 62900 Q@ QUIAIS 5 62.9. 263 | 604 2 Aqe
69 QRQY JA9g QPG TR 6806 |

@l 2I0g 99 G AYQY IFAEQ @4 D3 B A0 9@QuQ 696169
661G 689R9Q ddlaem l6q giedyglt Gge |1 @ 9@ 4 6Q.90., 5 6Q.8., @°
8 64.9. QIg Q9g 9@ GQYR FOR

1. 29RGe 69ql cJQQ SA0Q0R 299Q QIR 64al 62RAIRS | QI ARAQ

QISR | 6 IMIESYR 6966 QAR 64T FIIQ 998 AR |
(@2,2,5 (b) 3, 4, 6

(c)2,4,8 (d) 5,5,8

(e) 10, 20, 25 (f) 10, 20, 35

(g) 24, 26, 28

2166l 9K ANAIGEFRQ FITAIER 64, 6U606Q6R ALILAR 602l FYRA AAAFFIG
JoN | (68QY AIRETA 6A96Q J661R QIgq 67al AR 9RRIgq cRalia Angolg AIR)
6606967 6926EAIYRR IR GYFR QIP 6IARAIRES |
@ 211661 HAQ QUER FEG 6291 69 699 6LAINIFTA 62T FYIR AAFFIQ IO 6IA6GERER
2 GQR IS99 a9 ?
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We can be sure of the existence of a triangle only if we can show that the
circles intersect internally (as in Fig. 7.5) whenever the triangle inequality
is satisfied. But are there other possibilities when the two circles are
constructed? Let us visualise and study them.

Note that while constructing the circles, we take

(a) the length of the base AB = longest of the given

(b) the radii of the circles to be the smaller two lengths.

Let us study each of these cases by finding the relation between the radii

(the smaller two lengths) and AB (longest len
The following different cases can be conceivegk

Case | Condition Circles Can triangle

be formed?
1 sum of the two Circle x No

smaller lengths = | eachfother

R

longest length

2 sum of the two ircle§ don't x No
smaller le intersect
longest leng

3 sum o Circles intersect v Yes

smaller l&pgths > | each other

1=

longest length internally

Which of the above-mentioned cases will lead to the formation of a triangle?
Clearly, triangles are formed only when the circles intersect each other
internally (Case 3).

Can we use this analysis to tell if a triangle exists when the lengths satisfy

the triangle inequality?
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GOR 99, 6U6GEER6R QRYER JQAAY 689RA3 | (3 A AAFS)

@ 2166 @6l M@ F64TEIQ GYS U NG FAAIRF @7 (60606967 QA TAIYLR
0Qea 2QAIG6! IR A8 99 1)
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If the given lengths satisfy the triangle inequality, then the sum of the
two smaller lengths is greater than the longest length.

This means that this will lead to Case-3 where the circles intersect
internally, and so a triangle exists.

How will the two circles turn out lengths that do not satisfy the
triangle inequality? Find 3 examples of sets of lengths for which the
circles:

(a) touch each other at a point,

(b)do not intersect.

Frame a complete procedure that can be used to gheck the existence of a
triangle.

Conclusion

If a given set of three lengths satisfi

theftriangle inequality, then a

triangle exists having those as side 1 e set does not satisfy the

triangle inequality, then a trian ith e side lengths does not exist.

1. Check if a tria gxists for each of the following set of lengths:
(@) 1, 100, (b) 3,6, 9
(c)1,1,5 (d) 5, 10, 12

2. Does there exigt an equilateral triangle with sides 50, 50, 50? In general,
does there exist an equilateral triangle of any sidelength? Justify your
answer.

3. For each of the following, give at least 5 possible values for the third
length so there exists a triangle having these as sidelengths (decimal
values could also be chosen):

(@ 1, 100
(b) 5,5
(¢ 3,7
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2121Q 60606967 Q2ULINIYRI FIPYPRQA 6641 GYIR AAAIFFIG AR F6Q, 6ICTEER
YQ0R FUFLHQA 69aIQ AT 9IRL PR GAI0IQ FLRA 699 |

218IQ 92l 9age 3 @ 9oIN, 69R016Q QRYY 999 UTELIER 682 QA& | 60
Q9% FI0R AAR 26T |

(?) 6a9 galea 9agea 63al ai Gge AAAIRG! I 626 AIF | 1@ gRIea 36 QeI2as G2
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(a) 9QQAQ 691G Y6 A A6
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d® R6Q 912, 6069 GITI GYIR QIP 6EES I

1. 26919 66QigRaG i@ 6966Q GQF AR 629 @ ? IR @ 1(6Q.51. 6Q) :
(a) 1, 100, (b) 3,6,9
©1,1,5 (d) 5, 10, 12

2. 50, 50,50 QI Q10 68@ AFARIL FYF AAQ 629 @ ? ARJIIAKGS, 6AERNT g 67al
QIR AAIE G AAR 629 @ ? Gl ARl }Q |

3. B96Q QALINIYR! MY AL 9619 QIR AAIRY AT QA6Q 5 & N FEAS @R 6AAXR
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(a) 1, 100

(b) 5,5
(3,7
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See if you can describe all possible lengths of the third
I // -

side in each case, so that a triangle exists with those sidelengths.

For example, in case (a), all numbers strictly between

99 and 101 would be possible. I

7.3 Construction of Triangles When Some Sides and Angles
are Given

We have seen how to construct triangles when their sidelengths are given.
Now, we will take up constructions where in place of some sidelengths,
angle measures are given.

7.3.1. Two Sides and the Included Angle
How do we construct a triangle if two sides

: @ e angle included between
them are given? Here are some exam neasurements showing the

included angle.

@ Construct a trianglg

Let us take one a @

AB = 5 cm, AC = 4 cm and ZA= 45°.
iven sides, AB, as the base of the triangle.

45°

A B
5 cm
@ Step 1: Construct a side AB of length 5 cm. C

Step 2: Construct ZA = 45° by drawing the

other arm of the angle. &

D

Step 3: Mark the point C on the other arm

such that AC = 4 cm. 45°

Step 4: Join BC to get the required triangle. A 5 cm
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4cm 5cl

(?) AB =568, AC = 4 62.8. 9 24 = 45° 53¢ Gge ABC 2&6eq |
QR QYYee q AB FQ YIrgead 9 |

/
A B
5cm

(?) salie 1: 6ot Qg AB=5 62.9. 681 299 |
6QIAIR 2 /A= 45° UGR @9 I9° 6RIEQ AR QIgeQ
AFARQ |
6QITIR 3 : ARG AB @ 81 C @Q 99¢' @Q 699Q
AC =4 6Q.91. 699 | A .
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.
J Figure it Out - 7.5

1. Construct triangles for the following measurements where the angle is
included between the sides:
(a) 3cm, 75°, 7cm  (b) 6 cm, 25°, 3 cm (c) 3 cm, 120° 8 cm
@ We have seen that triangles do not exist for all sets of |
side lengths. Is there a combination of measurements in Math Talk
the case of two sides and the included angle where a 33 ,
triangle is not possible? Justify your answer usinggwhat
you observe during construction.
7.3.2 Two Angles and the Included Side
In this case, we are given two angles and
angles, which we call the included si

measurements:

5cm

@ Construct a C where AB = 5 cm, ZA = 45° and /B = 80°.

Let us take th en side as the base. C
45° 80°
A 5cm B
C
@ Step 1: Draw the base AB of length 5 cm.

Step 2: Draw ZA and /B of measures 45°,
and 80° respectively.

Step 3: The point of intersection of the two 45° 80°

5
new line segments is the third vertex C. o
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(a) 3cm, 75°, 7cm  (b) 6 cm, 25°, 3 cm (c) 3 cm, 120° 8 cm
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e
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~ < |
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OI6R QAG 6R161 B 69T QIgQ AT S2ILIE Qﬁ

40° 50°

5cm

(?) AB=56ad., 2A
QR A 65

9e° /B = 80° qlid @d¢ GQs ABC 2&aaQ |
2R

C
45° 80°
A 5cm B

(?®) sa@ie 1: 98 AB=5 62.8. AFaeq | ¢

—~

6QITIR 20 LA = 45° NQ° /B = 80° 9Q7é 69Q
6R18 AFFRQ |
6Q1DIS 3: QAT 6QINER 6899 901A S18ag C 629 | 45 a0
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1.

o /,l \IV
&= -It Figure it Out - 7.6

Construct triangles for the following measurements:
(@) 75°, 5 cm, 75°

(b) 25°, 3 cm, 60°

(c) 120°, 6 cm, 30°

Do triangles always exist? Math Talk
Do triangles exist for every combination of two angles and Ty

their included side? Explore.

As in the case when we are given all three side§, % turns out that there
is not always a triangle for every combi of angles and the
included side.

Find examples of measurements of gwo with the included side

where a triangle is not possible.

Let us try to visualise such a situatian. Once the base is drawn, try to
imagine how the other si h so that they do not meet.
Here are some obvious e €

If the two angle

clear that a triangle is not possible.

re greater than or equal to a right angle (90°), then it is

Now we make one of the base angles an acute angle, say 40°. What are
the possible values that the other angle should take so that the lines

don’t meet? C
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)
: oRARY IR 8 - 7.6

FARYL 19969 69n G9F IFFAQ |

(a) 75°, 5 cm, 75°

(b) 25°, 3 cm, 60°

(c) 120°, 6 cm, 30°

CYRYPFA TR AQERER AAQ & ? |
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QlR, 2I6A 698 g QG | QAT 2Fe ARITER AR AIFYee 9T
QFEA AFE RGN 6UUR 6QAME JQAG 680 RS FIE | 6AFAE 6AEER ARIFQAE

/1

A 6162 AFIERIS (90°)q TR @A 90° AL AFR 4, 6668 YR AFR AR Q6L |

Q6Q QeIaml |

QRS Y A0AG A 6RNEIT IR 6RIE YRS 622 1F1699Q 40° | AR 6RIT ARISY

6060 6291 QARIA AITAQIAI FIPYD TAIAG 689 FR6S A |
C

40°

389




@ It is clear that if the line from B is “inclined” sufficiently to the right, then
it will not meet the line L
(@) Try to find a possible /B (marked in the figure) for this to happen?
(b) What could be smallest value of /B for the lines to not meet?

C
\
40°
A B
The blue 1ne 1s the 1Ine witn the least r1 ara d that doesn’t

meet the line ‘7

Visually, it is clear that the line thaigfreateSg¢he smallest /B has to be
the one parallel to 1. Let us call thi le e m.
Can you tell the actual value of /B bg i is case?

4

[Hint: Note that AB is th

We have seen that when ies are parallel, the internal angles on
ANSV! add up to 180°. So /B = 140°.

B, does a triangle not exist? Does the length AB

the same side of the

So, for what val
play any pa e?
From the disc o1l above, it can be seen that the length AB does not
play any part infdeciding the existence of a triangle. We can say that a

triangle does not exist when /B is greater than or equal to 140°.

Figure it Out - 7.7

1. For each of the following angles, find another angle for which a triangle
is (a) possible, (b) not possible. Find at least two different angles for
each category:

(@) 30° (b) 70° (c) 54° (d) 144°
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21661 G4 64 QG AALAUR A 691G 6899 689R6R 6899R IR AlgY 2S8g
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2. Determine which of the following pairs can be the angles of a triangle
and which cannot:
(@) 35°, 150° (b) 70°, 30°
(c) 90°, 85° (d) 50°, 150°
Like the triangle inequality, can you form a rule that describes the two
angles for which a triangle is possible?
Can the sum of the two angles be used for framing this rule?
When the sum of two given angles is less than 180°, a triangle exists with
these angles. If the sum is greater than or equal to 180°, there is no
triangle with these angles.
Let us take two angles, say 60° and 70°, whose is less than 180°. Let
the included side be 5 cm.
What could the measure of the third angle is measure change

if the base length is changed to so ther Value, say 7 cm? Construct
and find out.

In general, once the two angles f@are fix oes the third angle depend on
the included sidelength? dif;

The measurements mi that the sidelength has no effect (or a

ent pairs of angles and lengths.

very small effect) on the thir e. With this observation, let us see if we
can find the thigé

measurement

le without carrying out the construction and

To find this relation, what data will you keep track of

and how will you organise the data you collect?

Consider a triangle ABC with #B= 50° and ZC= 70°. Let us see how we
can find #A without construction. A

50° 709

392
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We saw that the notion of parallel lines was useful to determine that the
sum of any two angles of a triangle is less than 180°. Parallel lines can
be used to find the third angle, ZBAC as well.
Let us suppose we construct a line XY
parallel to BC through vertex A.
We can see new angles being formed here:
/XAB, and £YAC. What are their values?
Since the line XY is parallel to BC, B = o C
/XAB = /B and /YAC = /C, because they Fig. 7.6
are alternate angles of the transversals AB a
Therefore, ~XAB = 50°, and £YAC = 70°.
We know that #XAB, ZYAC and #BAC to
/XAB + Z2YAC + C
50° + ZBAC 1
120° + ZBAC °
60°
BC to be of any suitable length) and

A
X Y

e find, /\BAC from this?
180°. So

1

Figure 't Out - 7.8

1. Find the third angle of a triangle (using a parallel line) when two of
the angles are:
(@) 36°, 72°  (b) 150°, 15° (c) 90°, 30° (d) 75°, 45°
2. Can you construct a triangle all of whose angles are equal to 70°? If
two of the angles are 70° what would the third angle be? If all the

angles in a triangle have to be equal, then what must its measure be?

Explore and find out.
3. Here is a triangle in which we know /B = 2C and

/A = 50°. Can you find /B and «C? |
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50°

B C

7.3.3 Angle Sum Property
@ What can we say about the sum of the angles &iangle?
ang

Consider a triangle ABC. To find the su , we can use the

same method of drawing a line parallel toghe®é@'se: construct a line through

A that is parallel to BC.

We need to find ZA + #/B + «C.

We know that /B = /XAB, @
So, ZA+ /B + 2C = ZA + ZYAC

=18 together they form a straight angle.

Thus we have pr

180°! This raf

at the sum of the three angles in any triangle is

ising result is called the angle sum property of

triangles.
X A Y
4 F
B c

Fig. 7.7
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g

J
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Take some time to reflect upon how we figured out the angle sum
property. In the beginning, the relationship between the third angle and
the other two angles was not at all clear. However, a simple idea of drawing
a line parallel to the base through the top vertex (as in Fig. 7.7) suddenly
made the relationship obvious. This ingenious idea can be found in a
very influential book in the history of mathematics called ‘The Elements’.
This book is attributed to the Greek mathematician Euclid, who lived
around 300 BCE.

This solution is yet another example of how creative thinking plays a
key role in mathematics!

There is a convenient way of verifying the ang m property by folding
a triangular cut-out of a paper. Do you see this'Shows that the sum
of the angles in this triangle is 180°?

%

7.3.4 Exterior A S
The angle formhed between the extension of a side of a triangle and the
other side is called an exterior angle of the triangle. In this figure,

«ACD is an exterior angle.

Exterior Angle

|
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211661 6016l ANT AANIL AU¢T TR AIRRY FEM 1T JOTRR §0Q! IR &8 AT B2 |
21161 AYHER 66T 618 IG° 2N QAT 6RIS FUEQ A% IR RRI | TYRA AU 18 Qg
ARICER AT FALIRASI ATIBQ AQREAS! IR 621G (G 7.7 ) 618 FICQ AAR UK
62IRAIAM! | 92 9QQ FBNJIQI AEG RELIAR ‘G IN6A14]” (The Elements)@id@ @
JRQdIa gaq ARdIaR | I8 ggea gf cade g1} 1o’ “9qe” (Euclid)g ande
26g, 9 @ 300 ¢1.9. (300 BCE)QIIAIS Q@8el6m |

JEG6Q YRRFIR SRNUIQI FAR @ gYS QIR g8 R6Q FILIQ N AR 2R
@ Q21294 |
6RI6Q AAF AAVIG JF ANV 2R IR AR MU0 QLR | IR FITFEQ

G611 AR 60Q 76 AEUIRAS AL ARAR RQAVINPE | ¥@ QTS AR QIQ
Q6¢1 6QTUIQR @ YRR CRERIEQA AAF 180° ?

==

2999 IR QIgQ 9FC RER, 692 &G 2°¢ IG° 5P UM YR FIFFICA 6AR 6RIST

7.3.4 @3¢ 6QI&l

Q¥ 29 Q1219 GYRA AusY 618 QRILIN | 9g6Q ZACD GYea U@ Q2sg 618 26T |
A

/\f y

—o
B C D
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Find ZACD, if ZA = 50°, and #B = 60°.
From the angle sum property, we know that
50° + 60° + ZACB = 180°
110° + ZACB = 180°
So, ZACB = 70°
So, ZACD =180 °-70° = 110°,
since, ZACB and ZACD together form a straight angle.
Find the exterior angle for different measures of ZA and #B. Do you see
any relation between the exterior angle and theg€&two angles?
[Hint: From angle sum property, we have ~ /B ACB = 180°.]

We also have ZACD + ZACB = 180°, sin a straight angle.

What does this show?
7.4 Constructions Related to u f Triangles
There is another set of u ements with respect to a triangle

— the height of each of itS®ertiges with respect to the opposite sides.

In the world ar us, we talk of the heights of various objects: the
height of a person, eight of a tree, the height of a building, etc. What
do we mean b d ‘height’™?

A

Consider a tifangle ABC. What is the
height of the vertex A from its opposite
side BC, and how can it be measured?

Let AD be the line segment from A

drawn perpendicular to BC. The length B
of AD is the height of the vertex A from Fig. 7.8
BC. The line segment AD is said to be one

of the ‘altitudes’ of the triangle.

400



ZA = 50°99° /B = 60° 626n ZACD 24aeq |
6918 ANF uel 2AQAICR

50° + 60° + Z/ACB = 180°

110° + Z/ACB = 180°
694, ZACB = 70°
69¢, Z/ACD = 180 °-70° = 110°,
@198, ZACB 99° ZACD Q 64116 9@ AQREHTR 616l 26S |
/A NG° /B Q @2 99 6218 IR 699590 a%sg 6a1< daga |
QR8g GRS IQ° AR QAT 2AB8Y CRIE ARYEQ AR Qe @ 7
(9oRL 6al9 AnF §6Q /A + /B + Z/ACB#18
gast ZACD + Z/ACB = 180°, QIQdl \49l% PR 618 FIOQ RQB |
gl ROQ A@G?

7.4 QWA 290 AHRQ RS

GQe A2 9Ge @ 0@l Q19 699 QER- LA 6aiR F19agq CILIR

QARG QYL AFG (2291) AAREQ IR 2SRRI |
21 9Q8 2Qa 9g 92i- Ag9Ya Qe 989 A96l, Q1019 TG

QYT AHREQ ABPIOR! KRR | 0I6Q ABG! F9Q &g )'&l ?
ABC gge a0Iag faIgiQ | A
S19ag AQ 20916 QIg BCYR &0 A
QP0IQ 69a 6960 e TIg RAQ RSl ?

A62aq A §196gq BC 98 @A AD

6Q9ISS A9 QQIKIaE | AD@ 68al A 019 B D C
BC g% @96l 269 | 6adlisia AD ¢ 5989 ¥ Fig. 7.8

Qeal (altitude) QeI |
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The other altitudes are BE and CF in the figure below: the perpendiculars

drawn from the other vertices to their respective opposite sides.
A
F

B C

Whenever we use the word height of the triangle, we generally refer to
the length of the altitude to whatever side we takegas base (this altitude
is AD in the case of Fig. 7.8).

What would the altitude from A to BC b his t gle?

A

B

We extend BC and then d the@fperpendicular from A to this line .
Altitudes Using Pape ing
@ Cut out a paper t e. Fix one of the sides as the base. Fold it in such
a way that th
base. Justify w
Construction of the Altitudes of a Triangle
Construct an arbitrary triangle. Label the vertices A, B, C taking BC to be
the base.
@ Construct the altitude from A to BC,

irg crease is an altitude from the top vertex to the

the crease formed should be perpendicular to the base.

Constructing the altitude using just a ruler is not accurate. To get a
more precise angle of 90°, we use a set square along with a ruler.

@ Can you see how to do this?
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2999 2 @96l 9@ BE ¥e° CF (396Q 9a) 9I21a 2a4 $1969Q S121q 916 |Ig

go aFe aa. | A

B C

6U606R6R @ 26T BYRA AR K2l FYKER 2IEALA K9 G2 ARG AAQ 67aig
QEIN, Q2 62164 QF QUAY 6RIRNAN | TG 7.8 6996Q IPAD 266 |
AC6Q QLIRS 56 A @ BC g6 Q00! 6968 692

A A

BC Qlgq 98¢ @Q A 9gQBC 96 aAlies 932 |
QIR QUGF ARIFER QG

@ GYFIQ0 8N Qe @ 2Q 691N TG GF AW F24 9Q ILIQ IR QUFER UG
Q¥ 69URR Qe

9% QU G119 9gQ 9 9% AN 629 | IR QT @ 96 @d

D)

@ 94 9112 |
SRR RGO AR

6x193 9@ 0YF AFR @Q | BC g 9fi96d 6aa A, B, C 418ag qIfie aa |
(?) A0l BC g% a9 (2991) 2&e 94 |

6R9R 62AM QYR QA EH 0 AR ASY QAU QL | 90°, 0] AAAIR
6QCEAILIQ B 6ANG L] @R |

(?) @6l 92l 2R e ?
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Step 1: Keep the ruler aligned to the base. Place the set square on the
ruler as shown, such that one of the edges of the right angle touches the
ruler.

Step 2: Slide the set square along the ruler till #fe vertical edge of the
set square touches the vertex A.

Step 3: Draw the altitud
set square.

rough A using the vertical edge of the

Does there exist gle in which a side is also an altitude?

Visualise such angle and draw a rough diagram.

We see tha appens in triangles where one of the angles is a right
angle.

Triangles having one right angle are called right-angled triangles or
simply right triangles. A

Altitude from A to BC
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A

6QICIR 2 : 6ATC/AARG VRIR AUWA FEIAK, FILR UIUEYSR §19eg AG A6 @a< |

69293 GQYRG Xg%| @ QAT 9Q ATE QA |

@l AAQ 699, YR 691G 6R1EQ AQE AAERIE! |

699 099 6QINNERIGQ ARG 90° (ATERIE) 692 FYRY ATERISN YR K52 |
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7.5 Types of Triangles

®

In our study of triangles, we have encountered the following types of
triangles; equilateral, isosceles, scalene and right-angled triangles.
Did you spot any other type of triangle?

The classification of triangles as equilateral and isosceles was based
on equality of sides.

Equilateral triangles have sides of equal length. Isosceles triangles have
two sides of equal length. Scalene triangles have sides of three different
lengths.

Equilateral Triangle Isosceles Tri@ngle

Scalene Triangle

Can a similar classification n d on equality of angles? Is
there any relation between th€se tw@ classifications? We will answer
these questions in a later

We used angle measu classifying a triangle as a rightangled
triangle.
@ What are the oth s of triangles based on angle measures?
A classificatio triangles based on their angle measures is
acuteangled, - ed and obtuse-angled triangles. We have already

@ What could an acute-angled triangle be? Can we define

seen what a righd*arigled triangle is. It is a triangle with one right angle.
Similarly, an obtuse-angled triangle has one obtuse angle.

it as a triangle with one acute angle? Why not?
In an acute-angled triangle, all three angles are acute angles.

Figure it Out - 7.9

1. Construct a triangle ABC with BC = 5 cm, AB = 6 cm, CA = 5 cm.
Construct an altitude from A to BC.

2. Construct a triangle TRY with RY = 4 cm, TR = 7 cm, ZR = 140°.
Construct an altitude from T to RY.
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7.5 3YEA IRIQ 6QQ
21661 GYF UULREQ T¢) IRIAQ TP AIRg | AAAIQ YR, ATNYRIZ GYR, FVAIL YL
@° ACERIET GQe |
(@) @69 @4 AN geIaQ 59F 69ds @ ?
AFRIR IS ATQRIL YRR F1RAS YRR ARG A6 2IJIASG |
AFRIE GYRA Y6SUR FIgQ 67al QAR |
AFRIIE GYFQ 66T QAT [Igq 69al AR |
AVCRIE GYIR ANY QIgR 67al 2R |

|
IA
A0QIg 5Ye

AR €YS. 7912 59e

6Q2AQ 2661 614l 2AQQAICR FYRA R ARRI @ ? QP AQAICR WA G
614 2QAI6Q AN /'S AHMGLIRE 2

gl 2167 IQ9R TI06Q UICRIE!

(?) sal9Q QRS AFALQ 2R 6966 LR §e CLRAAIRS ?

RQS @6M IEE YYERIS GQR, YRERISN SR Q° ACERIEI1

298 dIRQI | 26 JIPYPRISG 69 ATERIE GQE @6l 26T | 66T GYRA 691G
N P1R1Q ATERIS GYR QLI | 64LARA FYRR 661G 614l

6181 GYe QRIAN | |
6RlEId 9@ GQER 6GITN 6161 YYERIS 626m  (IE0e qalalal

(?) qgeaIst Gge @'a%
Q12 YYeRIS GQYS 689 & ?
JYERIGT GYRQ YERUR 6RI6IQ AQLE JYERIS 263 |

1. BC =564d.4., AB = 6 62.¢0., CA = 5 6Q.9. ¢1d Q8¢ ABC GQ< 2A«aaq |
A Q@ BC g& @2 aeq aq |

2. RY = 4 6d.9.,, TR = 7 6Q.8., ZR = 140° QId Q8¢ TRY GQ% A+ |
T @ RY @ Q20! =3 2Q |
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3. Construct a right-angled triangle ABC with
#B =90°, AC = 5 cm. How many different triangles

exist with these measurements?

[Hint: Note that the other measurements can take

any values. Take AC as the base. What values can

/A and #C take so that the other angle is 90°?]
4. Through construction, explore if it is possible to construct an equilateral

triangle that is (i) right-angled (ii) obtuse-angled. Also construct an

isosceles triangle that is (i) right-angled (ii) obtuse-angled.

——————————— | SUMMARY 5N\

Use of a compass simplifies the cgfistmuc of triangles when the
sidelengths are given.

A set of three lengths where theflen ach is smaller than the sum of
the other two is said to saji igngle inequality.

Sidelengths of a triangle %\'angle inequality, and, if a given set of
lengths satisfy the tgiangle i ality, a triangle can be constructed with
those sidelength

Triangles can on cted when the following measurements are given:
(a) two of the d their included angle

(b) two angles the included side

The sum of the angles of a triangle is always 180°.

An altitude of a triangle is a perpendicular line segment from a vertex to
its opposite side.

Equilateral triangles have sides of equal length. Isosceles triangles have
two sides of equal length. Scalene triangles have sides of three different

lengths.

Triangles are classified based on their angle measures as acute-angled,

right-angled and obtuse-angled triangles.




3. /B =90° AC =5 64.91.Q 92 Q7621811 3g9s ABC 2=eaq |
@ Q69 606010 BYe A FAULIRUIRR?
(LRl IR 6971 64, U AIAGL 6U6RIEIT MY 6RIRAICR |
AC @ 97 969 22IIR | ZA 8 £C 682 Q€8 62102189 I
TREQ ACRIST 90° 6297?)

4. (i) QaeId (i) greeid Qg AAQIE GYR AR AAQ @ ? AR FlIUFEQ IQIVE Q|

6Q29Q (i) ANERIE (ii) GRERIS QEY ALY GYF AFAR |

* QIQ AIRFQA 6027 YUILIAACH FHIY ML @ QALQ 621N |

° 36RI0 69Qla 99 696 69Q0I6Q JEoyMBLLIR 2 eaca ANFoIq AR, G2l 39S
21961 A JoC F6Q |

° GYFQ QIggERa YAy K- Gy ¢l 9@ QIRARER I GAINIRF 692I9Faa

696 SRR AAAIRFG! IPQ 6069 692 699I9eq 699 G9e AFR AAR |

@? FAUIRAAIAR |
2290 694

* QOAGIG AIQ 67 &

(b) QA% 6RI9Q AREIE IS° LR 2ALFG AU

* 64J6Ql9d GYRA GRERICQ AANIEQ AAF AR 180° |

° QQFQ 6U6RINT R SITRLQ YLIQ UG QI I6 ARG A 6298 GYFA AR3! |

* AOQAIP FYFR J6RUR FIgas Y@ AR, ANRAIZ FYFA 90T QIR 64a] AR, IVARIQ
G999 QIgqgeaa 64l 2R |
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IT'S
B\ PUZZLE TIME! :
’ -

Shortest Path in a Box!

There is a spider in a corner of a box. It wants to
reach the farthest

opposite corner (marked in the figure). Since it

cannot fly, it can reach the opposite point only by
walking on the surfaces of the box. What is the

shortest path it can take? &
Take a cardboard box and mark the path th

you think is the shortest from one corner_t

cpposite corner. Compare the length of P. ith
that of the s
paths made by your friends. / :I' il
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7 SRS

Figure it out - 1.1
1) 25,000 2) 6,000 3) 31,000
Figure it out - 1.2

1) (a) to (e)
Buttons 8300 40629 56354 66666 367813
+10,00,000
+1,00,000 2| 3
+10,000 3 4 3 4 5 14 | 3
+1,000 5| 6 10| O 19 11 13 | 20
+100 | 30 | 20 4 | 6 68 | 49 |[123 |173
+10 | 30 | 20 11 | 2 5 78 | 76 |193 | 39
+1 - (100 |119 O W 104 4 86 6 |583 |123
Total | 65 [146 |147 266 | 77 |255 |147 |928 | 361

igure it out - 1.3

1) Buttons 0 40629 56354 66666 367813

+10,00,000 - - - - -

+1,00,000 - - - -

+10,000 - 4

+1,000 8 -

(N[O | W

+100 3

B O W | O | Ot

6
+10 - 2
9

+1 -

Total 11 21 23 30 28
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<STH

ORI YARP @R - 1.1

1) 25,000 2) 6,000 3) 31,000

OBIPQA YRR OQ - 1.2

1 (a)Q(e)
AN 8300 40629 56354 66666 367813
+10,00,000
+1,00,000 2 3
+10,000 5 14| 3
+1,000 5 6 11 13 | 20
+100 | 30 | 20 49 (123|173
+10 30 | 20 76 193 | 39

+1 - [ 100 6 |583|123

641I%' 65 (146 147 |928 | 361

@ O TR R - 1.3

1) QR 0 40629 56354 66666 | 367813

+10,00,000 - - - - -
+1,00,000 - - - - 3
+10,000 - 4 5 6 6
+1,000 8 - 6 6 7
+100 3 6 3 6 8
+10 - 2 5 6 1
+1 - 9 4 6 3

Nall 11 21 23 30 28
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(1)

(2)

(3)

(1)

(2)

Figure it out - 1.4

(@) Indian system: 40,50,678
Forty lakhs fifty thousand six hundred seventy-eight.
American system: 4,050,678
Four millions fifty thousand six hundred seventy-eight.
(b) Indian system: 4,81,21,620
Four crores eighty-one lakhs twenty-one thousand six hundred
twenty.
American system: 48,121,620
Forty million one twenty-one thousand six hundred twenty.
(c) Indian system: 2,00,22,002
Two crores twenty-two thousand two.
American system: 20,022,002
Twenty million twenty-two thousand 4%
(d) Indian system: 24,68,13,579
Twenty-four crores sixty-eight 1 irtégn thousand five hundred
seventy-nine.
American system: 246,8135679

nine.
(e) Indian system: 34,5 ,
ifty 1 five hundred forty-three.
45,000,543

(f) i . 17902,03,04,050

American sytem: 1,020,304,050
One billion twenty million three hundred four thousand fifty.

(@) 1,01,01,010 (b) 1,001,001,001
(c) 10,20,30,040 (d) 9,080,700,600
(a) < (b) > (c) < (d) <

Figure it out - 1.5

(@) Largest multiple of 5 is 9876543210

(b) Smallest even number is 1023456798

Seventy-three lakhs seventy-three thousand three hundred seventy-three
(letters 61)
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OBIPA AR @A - 1.4

(1) (a) QUL Y8R 40,50,678
QRS A ALIE 2RIQ 8 L A0
2I6Q1AR1L: YEIRT: 4,050,678
QA ARAR UGS 2RIQ 8 92 0P
(b) QUABIL YSIRT: 4,81,21,620
QA 6RIT IRIAT AV Y6RIRT 2RIQ 8 92 6P
2161 9SIRT: 48,121,620
ZORIRE FTNAQ IR I6RIRd 2RI 8 FI2 6%
(0 QUABIL SIRT: 2,00,22,002
9 621G QART IR YR

216910@19 9&IRT: 20,022,002 &
6918 TR QRS 28I 9@
(d) QUSIL gaIRt: 24,68,13,579
Q

Q8 621G 20T0 NY 60 LRI |
216NN YR 246,813,579
9@ 92 AR ARAR 2l Q Al 912 SIS

(e) QAR g8l 34,50,00,

PRAGAT 6T AQ! 9]} AR
21611 94l 00,543
P92 A5ARS T AIZ9L 60AIRS

0 QUAB1L g8l 3,04,050
07 N 9IA LRIQ ARG
2I6A1AR1L YIRT 1,020,304,050

@ SRR 69159 JRUR 092 9IQ 2RI ARIE

2 (a)1,01,01,010 (b) 1,001,001,001
(c) 10,20,30,040 (d) 9,080,700,600
3 @< (b) > (c) < (d) <

ORI AR @A - 1.5

(1) (a) 5 Q9Qg 9Siew 9876543210
(b) Qg g Q°HYI 1023456798
(2) 69991 AY 60991 YRR 0042 609l (UFQ A°HYI: 18)
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(3)
(4)

(5)
(6)

(7)

(8)
(9)
(10)

(11)
(12)
(14)

123456789 - and only one such nine digit number exists.

5534512345 (keep the 10 digits at postions 4,9,12,13,14,15,16,17,19,19)
that number is largest possible.

No words are like that (or) No such type of words are available.

(@) 1000th digit is 3 (b) millionth digit is 1
(c) 5 can be written for 5000th times in 13495.
(a) 20,800 Total clicks: 10 (b) 92,100 Total clicks: 30

(c) 1,20,500 Total clicks: 17 (d) 65,330,000  Total clicks: 653
(e) 70,25,700 Total clicks: 759

10,000 lakhs = 1 billion.

(a) 8,30,405 >_8,03,405 (b) 9,000,000 _=_90,00,000

Some possibilities (b) 1,50,000 + (7,000 x 5) + 134000 + 4,000 (Close)

20
(c) 1,50,000 x (—J -13 - 7,900

5

1,82,000 coins (The height of statue of u
12 -13 days. (13) 51.4 km/hr.
Bald eagles are 120 times, Mount
256 times. So, these heights are 9

n as 182 meters)

77 times, Aeroplanes is
taller than Ramu's building.
Figure

(@) 11 (b) 8
120 + 3< 67 - 20< 67 -

(d 9
11 <35+25

igur€ it out - 2.2
(a) Terms: 28, - 7, 8 Value: 29
(b) Terms: 3 X d 11 Value: 38
(c) Terms: 40, and 10 Value: 50

(d) Terms: 48, 0x 2,16 = 2 Value: 36

(e) Terms: 6 x 394 x 8 x 5 Value: - 142

(@) One of the stories could be; A library had 89 books on its shelves. The
librarian bought 21 new books and added them to the collection.
Later, 10 books were borrowed by students. How many books remain
on the shelves?
Value of the expression: 100

(b) Make a story of your own for the given expression.
Value of the expression: 54.

(c) Make a story of your own for the given expression.
Value of the expression: 48

(@) Expression describing the situation =2 x 100 + 100/2
Terms: 2 x 100, 100/2
Value: 250 gold coins.
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(3)
(4)
(5)
(6)

(7)

(8)
9)
(10)

(11
(12)
(14)

123456789 - @UQ @2 Y A°FYl 699R 661N &I |
5534512345 (9@ IRFLREQ A QIIe @QQl J6Q JIQQI QRAE! A°El)
6980Q 99 9@l

(a) 100099 & 3 (b) dR2e of &w 1
(c) 13495 6@ 5 2w 50002Q 21164
(a) 20,800 601G @R Q°¢dl: 10 (b) 92,100 6C116 @@ Q°gl: 30

(c) 1,20,500 6919 @@ Q°&: 17 (d) 65,30,000 6C11G @@ A°§4l: 653
(e) 70,25,700 6919 @@ A°§4I: 759
10,000 @Q = 1 SR2AQ
(@) 8,30,405 _>_8,03,405 (b) 9,000,000 _=_90,00,000
EQR6QIT AR FRTR (b) 1,50,000 + (7,000 x 5) + 13,000 + 4,000 (Close)

20
(c) 1,50,000 x (?j - 13,000

1,82,000 G ¢QI (]19Y AT G0 Q@2 - 182 & l))
12 -13 @@ (13) 51.4 @.9./24 93,
QAR 6RI0IQ ARG 2CAY : NG ABIM 1 QST Gt 177 4, KR 256 Q4
QAPCI6Q 28 | 2IQ 1T A9eIgER 90 |
0318 Q) 10 R - 2.1

(@) 11 (b) 8 ) 4 d9
120 +3<67-20<67 - 19 11<35+25

(591aa aoizia 9@ - 2.2
(a) 9QQE: 2 8 Jmy: 29

x674e° 11 gmy: 38

(c) aeg@a: 40, -90, 10 9<° 10 gay: 50

(d) 9@gea: 48, - 10 x 2, 16 + 2 gau: 36

(e) 99Qes: 6 x 3, 4 x 8 X 5 my: - 142

(a) 691G RILIEIT IR 2IRTIER,
601G\ QIOIFIRER 89 G QL 2T | ARCKAAIR 21 T QOR Q2 @8l 622I6Q 6KIZ6M |
69, 10 & Q2 ARIIFI6R 696 | FAAIR 2IRYEFRER 6R6HIT 92 RRI 28 ?
JRgRIEQ FMY: 100

(b) @@ AR FER IR LIS 9ge @9 | AR IMY: 54

(c) @Q YAYRIFIQA FEF 9@ QLIS gg@ QA | YRR IMY: 48

(@) 00geQ I9IR8SI ARGRIS = 2 X 100 + 100/2
AQge@: 2 x 100, 100/2
AAGRHQ GRY : 250 & g4 Q!

(b) 9egea: 39,
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(b) (i) Expression =4 x 40 + 3 x 20
Terms: 4 x 40, 3 x 20
Value: ¥ 220
(ii) Expression =2 x (3 x 40).
Terms: 2 x (3 x 40)
Value: ¥ 240
(c) Expression=7x5+6x2+2x3
Terms: 7 x 5,6 x2,2x3
Total height: 53 cm

Figure it out - 2.3

(@ 24+(6-4=24+6[-] 4 (b) 38 +49 [{] 9 =38+9-4
(© 24-(6+4)=24[-]6-4 (d) ~4M4-6[-]4
(€ 27-(8+3)=27-8-3 =] 3)=27-8+3
(a) and (f)

@ ®’6+10)-2=6+(10-2) -8 3)~(16-8)-3

()27 -(18+4)=27+(-18 -
(@) 319 -537 and - 537 +

- 537 + 319 have th
(b) 87 +46 -109, 87 +4

9Wave the same terms So, 319 - 537 and

87 + 46 - 109 and also, 87 - 46 + 109

- 10

and (87 - 46) have the same terms and so have equal values.
(@) 34 -9+ 12) = 1=13 (b)(56-14)-8=42-8=34
(-22-(12 + =-22-22+22=-22
(@) 423 +41 + 423 (Commutative Property)
(b) 207-68=207+3-3-68=207+3-(3+68)=210- 71 (Associative
Property)
Some of the expressions are
1.3-2-5=-4 2.5+2+3=10
3.5+2-3=4 4.2 - (3 + 5) = - 6 Form more expressions.

(@ Yes, 36 -9=36-(10-1)=36-10+1=26+1
(b) Yes To subtract 8: Subtract 10 and add 2 (since - 8 = - 10 + 2).
Ex: 55-8=55-(10-2)=55-10+2
More such strategies can be thought of
Expressions (b) and (c) are equal to the expression 73 - 14 + 1, and
expressions (a) and (d) are equal to the expression 73 - 14 - 1.
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(b) () 29g«s =4 x40+ 3 x20
aegee: 4 x 40, 3 x 20
AAgRIEQ gmy: T 220

(i) 9Qg@Is =2 x (3 x 40).
degee: 2 x (3 x 40)
ARgREQ Oy : ¥ 240

() 9QQRE =7%x5+6%x2+2x%x3

Jeges 7x5,6x2,2x3

66116 QB! : 53 64.41.

OBIPA AR OQ - 2.3

(@ 24+(6-4)=24+6]_]4 b) 3
© 24-6+4=24[-]6-4 d
) 27-(8+3)=27-8-3

6-4=24-6[-]4
8[2]3=27-8+3

(@) e* (f)

(2 (6+10)-2=6+(10-2) 1 3)#(16-8)-3

()27 -(18+4)=27+(-18-4

(@) 319 - 537 9Q° -537 + @R AR | 604 6ALTAA MY AR |

(b) 87 + 46 - 109, 87 + 4 109 87 + 46 - 109 Q° 87 - 46 + 109 Q°
(87 - 46) + 109 QQea IR | 604 6QA9Gax gy AR |

(@34-9+12)= 1=13 (b)(56-14)-8=42-8=34

(c)-22-(12 +9=-22-22+22=-22

(@) 423 +41 197+ 423 (99 SQa%1 @a9)

(b) 207-68=207+3-3-68=207+3-(3+68)=210 - 71 (261 ¢

EREQIT VYRS 62MI:

1.3-2-5=-4 2.5+2+3=10

3.5+2-3=4 4.2 - (3 +5) =- 69299 626915 AAYRNS LR |

(@ @ 36-9=86-(10-1)=86-10+1=26+1 -

(b) €, 8 3629 @ARITIA 10 FEAUTRQ I&° 2 6KIFRQ (RIQE - 8 =- 10 + 2)
QRILQE!: 55 - 8 = 55 - (10 - 2) = 55 - 10 + 2
29Q QY 6R60R 6RlER SIRAUAIRAIER |

AQgRIgl (b) ¥e° (c) e 73 - 14 + 1 AL QAR

AQgRIE (a) 9e° (d) 9@« 73 - 14 - 1 QLR QAR
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L N

o Ok

Figure it out - 2.4

(© 3x(5+8=3x5[]3x8
) 3x(10+4)=3x10+3x4
(g 3xB+2)=3x5+3x2
@ 5x(Q-2=5x9-5x2
k) 5x(8-3)=5x8[-] 5x3
(m) 5x(12-3)=5x12[-] 5x3
(0) 5x(9-4)=5%x9-5x%x4

dO+2)x4=9%x4[2x4
M 13+6)x4=13x4+6x4
h2+3Ix4=2%x4+3x%x4
G) 5-2)x7=5x7-2x7

M) (8-3)x7=8x7|=]3x7
M (15-6)x7=15x7 [-6x7
PPA7-9x7=17%x7-9%x7

[In (e), (m) you may put any number other than 1@ and 3 respectively]
(c) <

(@) >:since8-3>3-8 (b) <
[Try to reason in other parts]
@2xbB+2) =14

c)7x(1+1)=14

(d) =

ForI: Way 1: 5x4)+(4x8) =5
Way 2: 2x(4+8+4) = b2
For II: Way 1: (8 x 5) + (8 x 6)
Way 2: 8 x (5 + 6)f=8 more ways.
Fig out - 2.5
(@) Expression: +11) kg, Value: 140 kg

(b) Expressigm: 12
Value: %

(c) Expressio

0,000 - 12 x (5000 + 5000 + 2000),

7x(83-2)+3x1, Value:10 cm

Expressions describing the scenario (total stories) = (b) and (g).
@ Wayl: 1+3+5+7+9+(-2-4-6-8-10)
Way2:(1-2)+(3-4)+(5-6)+(7-8) +(9 - 10), Try more ways.
b) Way I: (1-1D+(1-1)+(1-1)+(1-D+(1-1)
Way2: (1 +1+1+1+1)+(-1-1-1-1-1), Try more ways.

(@)= (b)>
(a) (i) and (iv)

(c) < (d) >

(b) (iv)

(e) =

(0 > (h) >

(g =

Let's choose the number 26. Here are ten different expressions with the

value 26:

1.10+16 2.30-4 3.13x2 4.52/2 5.5+(83x7) 6.(5x5)+1

Try for some other numbers.
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OBIPQA YIRS OQ - 2.4

(© 3x(5+8=3x5[+3x8 d©O+2)x4=9x4[+]2x4
() 3x(10+4)=3%x10+3x4 M 13+6)x4=13x4+6x4
(@ 3x(B5+2)=3x5+3x2 h 2+3)x4=2x4+3x4
i 5x(9-2)=5%x9-5x2 G) B-2)x7=5x7-2x%x7
(k) 5x(8—3)=5x8|35x3 ()] (8—3)x7=8x7|33x7(m)
5x(12-3)=5x 12 [-| 5x3 M) (15-6)x7=15x7 |-16x7
(0) 5x(9-4)=5x9-5x%x4 P (A7-Yx7=17x7-9%x7
[(e), (M) 6Q 10 YG° 3 VIS AR 66T A°FYI 6RRVIQ
(@>:988-3>3-8 (b) < (c) < (d) =

(AQY °AYGRQ QSR 69VRR)

@2x>B+2)=14 (b) 2 x (

7x(1+1)=14 (d) 2€16 +

QOIY AQYS: YEIRT 1: (8 x 5) + (8% 6) =

gaIR1 2: 8 x (% Faqy 38 gaIRT 68Ig |
0319 0e@MI? 6Q - 2.5

(@) 9QgRIs : 7 x ) kg, amy: 140 kg
(b) g 0,800 - 12 x (5000 + 5000 + 2000),
gay : T 96,
() 9Qgel8: 7 X3 -2)+3x 1, gay:10 cm
JAgeq 9XIRAR! gl (6716 Q12181 = (b) e* (g).
(@ 99 1: 1+3+5+7+9)+(-2-4-6-8-10)
9QaIR12: (1-2)+(3-4)+(5-6) + (7 - 8) +(9 - 10), A4 @8 YEIRT 6HIR |
b) gaiM1: (1-1)+(1-D+(1-1)+(1-1)+(1-1)
QaIRt2: 1 +1+1+1+1)+(-1-1-1-1-1), 24 Q% 941 6HIR |
(@= (b)> (c) < (d) > (e) = H> (g= (h) >
(@ () 9@ (iv) (b) (iv)
26 A°HUIQ URERER | 26 VAR N AAIRISIYER 62!
1.10+16 2.30-4 3.13x2 4.52/2 5.5+(83x7) 6.6x5+1
QY QY F6R 6 6PN |

421



Figure it out - 3.1

1L 1>
. 10 cm

3 6 9 2 5 8 3
3. a 44—,4—,4—,5—,5—,5— — (increment of — each time.)

107 10" 10 10 10 10 10

2 7 2 7 7 2 5
b) 8 —,8—,9—,9—,10—,11— - (increment of — each time.)

107 °10°710° 710" 107710 10
c) 160 810,9%,10%,12,13% —>(incrementof1+%.)
d) 5% 5%,4%,4%,4%,3% — (subtractin T ach time.)
e) 13%,13, 121—50,12, 11%,11, 10% Ny %,)
§ 11>,10-~,9> 82 75 6 e@fasig by 1i )

10 10 10 10 10

37

, In “®ive and thirty seven-hundredths.

3
(b) 15@ In words: Fifteen and three-hundredths.

52

1 00" , In words: Seven and fifty two-hundredths.

(c)

(d) o , In words: Nine and eighty-hundredths.

100°

3.(&1)0'|II "“""""' "1'
3 31" 83

100 10 100

33
Longest = 100 Shortest = 100
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1.

2.

ORI AARIP @Q - 3.1

5
1— 6Q.4.
10 d

3 6 9 2 5 _8 3
a) 44—, 4—,4—,5—,5-—,5— — (JY6QUR AQ —= 96F)
10° 10" 10 10 " 10 10 10

2 7 2 7 7 2 5
8- ,8-,9° 9 102, 11% >
D) #8107 °10" 710" "10" 10" 10 (981w AR 15 F6W)
6 7 8 . 9 1 1
7> ,82,9° 102 ,12,13~ 1
© 1010710 10 10 A+, 99
7 3 9 5 1 7
5,52 424> 4= 3"
d) 5557504750475, 47 03 5 (9664 29 5 QM)
5 5 5 5 5

132 .13,12>,12, 11>, 11, 10— _y (=
© 70 10 10 10 ¢

5 4 3 2 _1 .
112,102,922 .85 726 (1
b 110190710 %10 Zaly 106 PTEQD

IIII’IIIIIIIII i

1 0 /
1 20 130
100 100 100
37 o Y AYs o
(@) 5=/, ag 9Q° AGOAS S101°6
100

3 —
(b) 155, ZFAER: JOA I° 0 SIGI°H

52
(c) 7@ , AFACQ: IS Q° QIRE FCI°d

80 ~
(d) 9% , JFACQ: @2 1Q° U FGI°3!




4 5 6 7 8 9 10

3 30 1
190 10 310
Lo t—3i Short t—li
ngest = 10 ortest = 0
90 ‘ ‘ H 1
4 54

F =5 9em

Shortest = —

d 30 31 33 34 35 40
10 10 10 10 10 10
3
Longest = 3——— Shortest = 3——
ngest = 210100 ortest = 2700
(e) 0 1
9 8 2 12
100 10 100 100
Longest = 1-- Shortest = —
neest="100 ortest = 75
(f)
68 70
10 10
3.5
o100 | 72
41 10
7100
5 3 5
Longest = 7— Shortest = 7— —

100 10 100
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4 5 6 7 8 9 10
30

1
110 10 310

< 3
Qged = 3— FQL = 15

(©

(d)

6 6 6

3700 319 310 100
Q1o 30 6 Q¢l= 3-8

~ 10100 Rlgwa= 100

(f) 63 70
10 10
o
100
Qidon = 7— YQoe = 72>
10 100

100
425



(g

5 —

100 65 15

S%Wn not be shown on this line. 10 100
Longest = -~ Shortest = 5~
ngest =76 100 ortest = 700

Figure it out - 3.3

3

1. 4.5, 4.50, and 04.50 are equal.

34 7 3
322 11~ > 3>
1a) 35 P Mg )30 d) 375 100

Figure it out - 3.

4.05 and 4.050 are equal.
2. Ii|||‘liliiiio
]
4

[ —

Ill 1

3

| | | | |

| | I

3
#W@m
3. 3.06

3.1

| | I
05
(b)
3. (@) (b)

1 I I N NN I N [ [ |
il:l:il:lm [;r\llllllllllo
0 0

e —
b ] ! h
9 10
/—;_\ )

9|-8|||||| |9|9 a: ) 0.5
wi T P A
R 73 ™ 040 iy 041

f) 11—



IIIII[VJI‘IllllII‘]] _|I||fll‘l||I“lllI‘I‘II|I,III|IIII|IIIII‘I|II|IIII|jI‘l,,lI‘|IIIII\IIlI]IILIlIIII]Illllllll ‘I‘Illl
6 64
10
106 65 15
51-%)can not be shown on this line. 10 100
Q1909 15 Q9 5/
~ 10 100 Raea = 100
ORI ATRIR &Q - 3.3
34 7 3 3
3% 11— 3~
a) 3750 P )30 d) 34, )& 0o
OBIPA AR SR
(4.5, 4.50, \99° 04.50 QA9R)
(4.05 \99° 4.050 AK)
I SR A A
0 0
1 l 1 | 1 | | 1 | 1
| | | | | | I | |
3
L 1 | 1 1 1 1 | |
| | | | | | [ I
| | | | Iml
3.05 3.06
() @)
4 0 ; 0
; ] 7
1 1 1 m 1 1 1 1
1 1 1 1 | 1 lm d : ' : : ' ! I
l LI T T | T T 0 1
9 10
i bt
g ! 99 CA_H\ ®
PRI Bl
9.'37I C IM L 9.|88 0.40 N 0!41
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6 T 9.5
< | | | | | | l | |
(b) | | | | 1 | | | |
8 8.1
v v
8.01 8.05

| | | | | |
| | | | | |
4.3

Figure it out

1. (@7.9 (b) 26.8 c)7.41 (d) 18.11
(e) 39.10 () 1.534 g) 0.78 (h) 6.723
2. (@) 3.3 (b. (c) 5.9 (d) 0.802
(e) 16.95 f) 168405 (g) 0.81 (h) 5.749

Figure it out - 3.6

1. (a) 0.05 (b) 0.016 (c) 1.2 (d) 0.254
o 3.4 00 2 _,, 2 8 Q=2

- @0 70 ® 100 T 100 00 © 19 ) 76 * 100 * 1000
3 L L

[ [ [
6.4 6.5 6.6
\ 4 \ 4
6.45 6.525] 1 6.55
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6 7.5 9.5
~—1 —+— [ s
(b) 8 8.1
8.01 8.05
| | | | | | | | &
| | | | | | | |
4.3 .8
4.35 4.5 35
ORI Q9 @ .5
1. (a)7.9 (b) 26.8 7 (d) 18.11
() 39.10 0 1.534 %70.78 (h) 6.723
2. (a)3.3 b) 9 (©) 5.9 (d) 0.802
() 16.95 5 (¢) 0.81 (h) 5.749
IR AIRIIR OQ - 3.6
1. ()0.05 0.016 (©) 1.2 (d) 0.254
A g0 2 o2 8 3
- @t @it 0 @i Wi
3.
| | | | | | ~
11 | L
6.4 6.5 6.6
v v \ 4
6.45 6.525] 1 6.55

429
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10.
12.

13.

14.
15.

16.

(a) Descending order : 11.10, 11.01, 1.101, 1.011, 1.01.

(b) Descending order : 2.768, 2.698, 2.675, 2.567, 2.499

(c) Descending order : 4.678, 4.666, 4.656, 4.600, 4.595

(d) Descending order : 33.331, 33.313, 33.31, 33.133, 33.13.

(a) 40.168 (b) 104.68

No. It is not necessary.

For example, 2.05 (2 digits after decimal) vs 2.5 (1 digit after decimal).
2.5>2.05

1.3 kg 8.12.76 L

He has lost weight. The change in the weight = 1 kg

9.07, 9.06 11. 1000000

The total insurance fee paid for 1 lakh pa 45,000
10 100

(b) 90 thousandths > One-hundredt
(c) 90 hundredths > One-thougandth
(a) 88.10 (b)121.2 c)11.1 (d) 277.75

(@) 0.5 (b) 1% (c) 0.25 (d) 0.75 (e) 0.2 f 0.8

Figure it out - 4.1

(@) Letlength of each side of the triangle = a units Perimeter of Triangle
= 3a units

(b) Let length of each side of pentagon = a units Perimeter of Regular
Pentagon = 5a units

(c) Let length of each side of regular hexagon = a units Perimeter of
Regular Hexagon = 6a units

(20 + k) meters

430



10.
12.

13.

14.
15.

16.

() desiesi @a1:11.10,11.01, 1.101, 1.011, 1.01.
(b) 2Qeed g¢1: 2.768, 2.698, 2.675, 2.567, 2.499
(c) 2Q6QIed @91 : 4.678, 4.666, 4.656, 4.600, 4.595

(d) aecaied g4 : 33.331, 33.313, 33.31, 33.133, 33.13.

(a) 40.168
9@l 2IQ8NR AT

QQI2Q8 QU 2.05 (Q9IF@ GQUEQ 2 T A 2F) IQ° 2.5 (RFT@ GQU6Q 1 & aw 2R)

(b) 104.68

696M, 2.5 > 2.05 9

1.3 @.9I.

8. 12.76 @oQ

QI BRR I 62RI | BRFEQ 6@ = 1.25 @.9)l.

9.07, 9.06

M6R *d QGG 6J0 @I ¢l ol T 45,000

()i>i
) 70 7 100

11. 1000000 @

(b) 90 ALYI°8 > 90 IR SGI°4
(c) 90 €GI°8 > 90 U@ ALY

(@) 88.10

(@ 0.5

(b)121.2 c)114.1

B)1.5 (c)0.25 (d)0.75

ORI ARG OQ - 4.1

—~
.

Q.

(d) 277.75

(e) 0.2

() 0.8

(@) BYIQ Y6BUIR FIgR 67al = a YRR 626M GYRA ARQIAI = 3a IQR

(b) QEF JEQLQ J6GIR QIgR 68al = a e 626R YU IBQEQ IAQIAI = 5a NG

() QU7 S9gQ 9604R AIgQ 63l = a IR 626m YT YFYRQ AR = 6a I

(20 + k) deQ
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3.| No. of I100|No. of 20| No. of I5 Expression and total
Notes Notes Notes amount
3 5 6 3x100+5x20+6x5=430
6 4 3 6x100+4x20+3x5=695
8 4 v/ 8x100+4x20+zx%x5
=880 + 5z
X y z xx100+yx20+zx5
= 100x + 20y + 5z

S

(d 10+ 8xy
Let letter ‘d’ represent the number, then
(agd+5 (b)d-4 (c) 13 x )2xd-13
6. (a) A shopkeeper sells a pen for Ix ebook for Iy. Abha buys
8 pens and 3 notebooks. What besthetptal cost of her purchase?
(b) A factory makes 15 chairs e . Ifgfhe factory works for j days,
it will make 15 x j chairs. But 2 s break daily for k days. How
many good chairs remai r j days and k days breakages? Try for
more situations

Figure it out - 4.2

1. Some of the ways are
(i) Method 1: Group by Like Terms
S5y +x+x+by+(-6)+2=05By+5y)+ x+x) +(-6+2)=10y +2x-4
Combine: (By + 5y) + (x+x) + (-6 + 2) =10y + 2x -4
Method 2: Group by Rows
Top row: 5y + (- 6) + x
Bottom row: x + 2 + by
By Adding: By +5y) + x+x) + (-6 + 2) =10y + 2x -4
Final Number: 10y + 2x -4
Try some other ways!
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=

100 sqie a6l |20 saie aoaul | I5 eqie aosl | adgeis 6 saie (Rea)
3 5 6 3x100+5x20+6x5=430
6 4 3 6x100+4 x20+ 3 x5=695
8 4 z 8x100+4x20+zx5
= 880 + 5z
X y v/ xx100+yx20+zx5
= 100x + 20y + 5z
(d) 10+ 8 xy
A60aQ ‘d’ 295 AYQ A OO F6Q, 6969
(@Qd+5 (b)d-4 () 183xd-2 d2xd-13
(@) 6QIRNNA1 6QITN @R TX 6Q IQ° 69N &IG] QA LGP R6Q |

2R 8 & ARG 9Q° 3 O HIQI @&l | 69 § QU?

(b) 691G\ QMR JGRR 15 T 601 QQIogeFIa Q RIAREQ, 15 x j & 601@ G2IR
29 | @g k 996Q Gaq 2 G 691@ AP | j 9@ U6Q Ne° Kk GR6Q HAld
6201 J6Q 6@6RIG 6018 YRRl Q IS QGG 6md |
w—8 w-7 W-

w—1 w W+
{508 aqiip e - 4.2
ERERIT YSIIRT:

(i)

gdellm 1: 498EYQ AZAER AR IRNEM

By +Xx+X+5y+(-6)+2=0By+5y)+ x+x)+(-6+2)=10y +2x-4
696 By +5y) + (x+x) + (-6 +2) =10y + 2x -4

JaIR1 2: G YA ARINER

QA AIG: By + (- 6) + x

QUG : x+ 2 + 5y

cdlg@em: By +5y) + X+ x) + (-6 +2) =10y + 2x - 4

Q718 FRITR: 10y + 2x — 4

2R 6RERIT YSIRNEQ 6ORIRR !
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(ii) Method 1: Group by Term Type

(iii)

(@)
(d)

(a)
(a)
(a)
(b)

2p appears 4 times: 8p

3q appears 4 times: 12q

Final number: 3+ (-2)+ (-2)+3 =2
Total: 8p + 12q + 2

Method 2: Group by Columns

Column 1: 2p + 3q

Column 2: 3q + 2p

Column 3: (-2)+3+2p+3q=1+2p+3q
Column4:3+(-2)+3q+2p=1+3q+2p
Final Number: 8p + 12q + 2

Try some other ways!
Method 1: Group by Term Type
—-5g appears 4 times: -20g
5k appears 12 times: 60k

Total: -20g + 60k

Method 2: Group by C n

First column: -5g + 5 (-5g) =-10g + 10k
and 3 k = 8 x 5k = 40k
k + 5k + (-5g) =-10g + 10k

Middle column

Last column: €5

Total of a g+ 10k + 40k -10g + 10k = -20g + 60k
Try some ys!
4p, 3p + q, (b) 2p — 2q, 2q (¢) 0, 2q
-d,-c (e)c, 2d -c Hd-2c
Figure it out - 4.3

30x + 20y.

p+q+r

10 (u-d) cm

If d > u, the snail slips down more than it climbs.

This means the snail will never reach the top.

105 + 21z km
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(i) QEIR1 1: dQ UFUIA PRYB FEM
2p 9IR2Q 2164 : 8p
3q QIxax &led : 12q
688 A°HMIG: 3+ (-2)+(-2)+3=2
6Al1s: 8p+ 12 + 2
gélIa 2: @A AQUY FRYD FER
49 1: 2p + 3q
a9 2: 3q + 2p
92 3: (-2)+3+2p+3q=1+2p+3q

3 4:3+(-2)+3q+2p=1+3q+2p
68IY Q°GHUIG:: 8p + 12q + 2
2R 6RERIT YSIRNEQ 6ORIRA !

(iil) 9611 1: 99 AFLNA CRYB FER Q -
-5g oIReQ 216Q: —20¢g

5k Q2 2164 : 60k

6¢116: —20g + 60k

deélimt 2: QA AN Q@@ S

gaa ga: -5g + 5k + 5k g)=-10g + 10k

QIQQ AR 2 Q° =8 = 40k
6818 9@ : —5g + k + (-5g) =-10g + 10k
6ale: =1 1 40k -10g + 10k = —20g + 60k
2R 6RERIT 160 60]IAQ !
(@) 4p, 3p +q, 2 (b) 2p - 2q, 2q (c) 0, 2q
(d)-d, -c (e)c,2d-c Hd-2c

ORI AR OQ - 4.3

(@ 30x+ 20y.

@ p+q+r

(@ 10(u-d)cm

(b) d > u, 6267, 694l gy A AT F7q H6Q
21210, 6949l 696 §19q ARG AIF |

105 + 21z @.4.
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10.

11.

12.
13.

(a) 22 minutes

(b) The algebraic expression for the time taken to travel from Yahapur
to Vahapur = 4t + 6 minutes.

(aJ4a+5b+10 (b)a-13b-16 (c) 12x + (d o6x+ 15

e h+y H21Im-20n+5

(@ 13d+c-2 b)7f+4s-4 (c¢) 2c-d - )-7f94s+3 ()0 (HO
(a) -3a + 15b -32 (b) 16y + 18x -23 -27¢ + 2
(d-Ba+3b+32) (e)-13y-13x+ 3h -16g + 30

(@ 8x+ 3y

One of the examples is-Sit

each and bananas at a€h. If @customer buys x mangoes and y
bananas. The total c@st e 8x +3y.
(b) 15x - 2x

Situation: A
pencil is Tx.
received is Ppacket.
If the rope is ed 10 times and cut, we get 10 + 2 = 12 pieces. In the
same way, wherbthe rope is folded r times and cut, we get r + 2 pieces.
31,4 +3 (w-1)

90 343
For Position 90: T For Position 343: T
The colour is Yellow. The colour is Green
190
For Position 190: 2

The colour is Yellow

Expressions: In general, 4n-3 positions for red light, 4n-1 position for
green light and 2n position for yellow light.
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10.

11.

12.

13.

(@) 22 G489
(b) 22YAQ GIAYAG FIFI FAQI AR NS 62R2S AALA 196IER
AQgRIe= 4t + 6 79

(@a)4a+5b+10 (b)a-13b-16 (c) 12x+6 (d 6x+ 15
e)h+y H2Im-20n+5

(@ 13d+c-2 (b)7f+4s-4 (c) 2¢c-d - 7f-%+3 ()0 (O
(a) -3a + 15b -32 (b) 16y + 18x-23 7¢ + 2
(d)-(Ba+3b+32) (e)-13y-13x+ ( -16g + 30

(@ 8x+ 3y
665N QLA - VGG : 64 T 694l Y@ 212 T8 QAIQEQ IQ° YERUR KR
T3 QQIQR6Q @R | 96 Qy & 2001 @dem, 67116 6@4 8x + 3y

él 2l
Q4 |
(b) 15x - 2x

ARGS @64 6Ql@ 6Q 15 G 60adm &Ql 9@ AYIERS 2T | 695N 69dRQ QI¢Y
Tx | 692 QYIERSS 60QdM §F 62 AIF | 692 QYICRS T5Q UIRNG! OF 6960 ?
QQeq 10 2R %l 10 + 2 = 12 § ¢8 21TQ | 698AQ, 1 2Q 69IQIR ITER, T
+2 G ¢a a1de

31,4 +3 (w-1)

~ v 90 ~ v 343
AQYe K°G4l 90 dIw: a Qe K°GlUl 343 dIw: e

2RI QT A Qe

— « 190
AQYe 4°G41 190 dI%: e

LRI QP

J60iIR QEFQ FIA] QLIRS ARGRIS:
ARIQEIGS, 4n-3 67 JID AR ARG, 4n-1 871 FIF AFS QWG IS° 2n 6F GIF TR QGG
QoI |




14. No. of Squares in Step 4 = 17, No. of Squares in Step 10 = 41, No. of

15.

Squares in Step 50 = 201
So, general formula =5 + (n-1) x 4 =4n + 1 No. of vertices = 16n + 4.
(@ 4x(r-1)+c
(b) (r=3landc=4
(ii) 147 will appear at row 37 and column 3
(iii) 201 will appear at row 51 and column 1.

(c) The number that appears in row r and column c is 4(r -1) + c.

(d) The pattern in the columns in which multi of 3 appear, follow a
repeating sequence of column number: 3
Do you see any pattern in it? List othg @ erns that you see.

1. All numbers in Column 4 are mudfiple

2. Even numbers always appear in m@p2 and column 4.
3. 0Odd numbers always appefr in c n 1 and column 3. Find some
more!

Figure i#out - 5.1

Linear Pairs Zaand Zb, /b and Zc, Zc and Zd,
/d and Za
Pairs of Vertic osite Angles | /b and #d, Za and Zc

Figure it out - 5.2
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14.

15.

6QITIR 46Q 9G68Q A°HYI = 17, 6QIAIR 106QG6G A°EY| = 41, 6QAIAIR 50 6Q FCEVQ
Q@Y = 201
@8, ARSI =5+ Nn-1)x4=4n+1
S19 Q°alyl = 16n + 4
(@ 4x(r-1)+c
(b) ()r=319°c=4
(ii) 147, 37691 dIE NQ° 39 gA6Q QLR |
(iii) 201, 51991 G IQ° 1¢ FACQ QLR |
() ¥ ‘T 9_° ga ‘C 6Q AQYS A°GMYl 4(r - 1) + C.
(d) 3 QQiCRYEH 6QHINIRAR RAYLRR AR Q@ cBRE Qal: 3, 2, 1, 4, 3,
2, 1, ...
Q661 62161T LR RJYAR &? Q67 AIRAUM AGY EREGER QPR RS |
1. g2 4 Q QAg QG 4 Q QEeR |
2. 99 Y AR g2 2 99° g2 4 €0 ASYR) 62N |
3. AQYQ A°HYI AR A 1 9Q° Q@IS | 2R 6R60IT A°APR G691 ALARA !

0819 9 e - 5.1

ARG @ 691@ 7aand /b, /b and Zc, Zc and #d, Z/d and Za

ge1d 6x1él 64l b and /d, Za and Zc

OBIPQA YRR O - 5.2
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2. (a) The vertical and horizontal lines on the N

grid paper meet at a 90° angle (a right angle)

(b) By identifying lines that always remain the EEE

same distance apart.

3. Some of the lines are:

(b) Line segmentse, f, h

4. Some of the lines are: @ \\\/ e
(a) Yes ‘ , A\dee /

(c) Parallel lines are dra y Keeping them

equidistant fx e given line.

5. In the given figureNifie c is parallel to line a because these two lines are

always at the tance apart.
Figure it out - 5.3

1. Tools required: Ruler, Set-squares (right-angled triangle), Pencil, eraser




2. (@) 9@ QN6 S YRA 8 QAN 6AHIGES 90° 6Rl18

(AV6R18)6Q FTae 928 |

B ||

(b) QAFQ AR NRRVIFER AR 6AHIFEY 96 FeQI Al | LN

3. 6R6RIS 6QS 6RMI: 4 m{

1

H

4. 6RERIT 6QGI IR

(@ @ < ’
(b) exsiisiageR e, f, h, e

(0 QLA 6QIYER @R 6Q

ARNR YLQRUIFER QA ATD QUL |
5. QR 0969, ‘C 6Qdl ‘MEET A8 AL,
RIS A0 cashIe Q QLR AST |

ORI ATRIIP &R - 5.3

1. Qe QUKAE : 6%4M, A6, 6ARAR, 99 |
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Steps:
1. Place the set square so that one side is along the line 1.

2. Hold the ruler against the other side of the set square so that the
ruler won't move.

3. Slide the set square along the ruler until one side reaches point A.
4. Draw a line along the edge of the set square through point A.

5. This new line is parallel to line 1 and passes through point A.

Figure it out - 5.4

1. za=48° /b = 52° Zc = 81° zd = 99°

Ze = 69° /f=48° /g =122° h = 75°

/i =54° Zj=97°
2. (i) 138° (i) 118° (iii)) 109° iv) 23°
3. (i) £x=25° Ly =155° (i)
4. /GEH = 45°; /HEF = 57°;, Z/FE
5. Zx = Zy =125° [CorrespondingiAngle
6. ZNOP =108°

Fig out - 6.1

1. (@) From the cu t the back of the book we have — E C, B, G, A, D,

E May a ike Y@ draw this way -

2. (a) Only sometimes true (b) Always true
(c) Always true (d) Only sometimes true
(e) Only sometimes true
(f) The largest possible number ina group of 8 people is 7
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o ok N

6QIQG:
1. 6QG6AINAQ VIR QF, 64 QLA 6FlIGT IR 6QH I AL AR 689 |
2. 6Q96ANAQA AR U A2 YRAG TR JE A, ALY 69R YES AT |
3. 69G6ANGY 6INA IEQ UER YRR X,
Q19 IS GITIQ 69T UIQ IQ A @ I8 AR |
6AGEINQR UIRER IQ A F1IERR 69l 6QEl Ul |
@ Q00 6Q8lIG 68l 1 A2 AAIBQ IG° F A FICER RG]

ORI YRR OQ - 5.4

Za=48° /b = 52° Zc=81° d =99°
Ze = 69° /f = 48° /g =122° h = 75°
/i = 54° /j=97°

(i) 138° (i) 118° (iii) 105° iv) 23°
(i) £x = 25°, /y = 155° (ii) £

/GEH = 45°; /HEF = 57°; /FED =
/x = /y = 125° [2199d 6%14]]
ZNOP = 108°

OBl 9 @Q - 6.1

, C, B, G, A, D, E dioém | 99&q @9 Qa6 71

(@) 696R6a6R ABY (b) ASQI AGY

(©) Q91 AGY (d) 6Q6R66m ABY
(6) 696REIER ARY

() 8 @8 2al AREQ QRAIAR! QRAC A°HY| 6298 7
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Figure it out - 6.2

1. (a) Even Number (b) Even Number

(c) Even Number (d) Even number
2. Lasya must have made a mistake!

The total can never be I205 with the given coin counts.
3. (d) Even (e) Even (f) Odd (g) Odd

Figure it out - 6.3

1. There is exactly one unique magic square with numbers1-9, if we ignore
rotations and reflections

8 1 6
3 5 7
4 9 2

2. We will add 1 to every numberfin the Thagic square in Q.1

9 2 7
4 6 8
5 10
3. Consider the i are.
8 1 6
3 5 7
4 9 2

(@) After increasing each number by 1:

9 2 7
4 6 8
5 10 3

This is still a magic square.
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OBIPQA AR OQ - 6.2

(a) g9 Qs (b) Qq Lol
(c) Qg syl (d) QQ sl
“RAY PO YR QR 9@ el LI @21 T205 62V AT |
(d) g4 (e) 99 () 299 (g) g9

OBIPQA AR OQ - 6.3

“4a 99° gORAY B1F6REM, 1 Q 9 AIN &9l A°HIQIAI G106 IRAIg 0
Q2R Fl6QQ a7

8 1 6
3 5 7
4 9 2
“gag g9 (Q.1)Q 928 99639 J6oUR
9 2 7
4 6 8
5 10 3

@ Q99 Q6 A9I0Q’

8
3 5 7
4 9 2

(@) Y6BHR Q°EMIg 1 QRRER |

9 2 7
4 6 8
5 10 3

69 F1)I 98I N9 §2Q 668G |

O
O
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4.

5.

(b) After Doubling each number:

16 2 12
6 10 14
8 18 4

This is still a magics quare

In case (a), magic sum is increased by 3 times that constant. (i.e., 1)
In case (b), magic sum is multiplied by that constant. (i.e., 2)

Operations like Addition, subtraction, multiplicafion and division can
be performed on a magic square to yield anot agic square.

Magic square with numbers1-9:
8 1 6 @

3 5 7

4 9 2
Magic square with num - be created by adding 1 to each
number of the magic sq P.

9 2

4 8

5 3

Magic square with numbers 3 - 11 can be created by adding 2 to each
number of the magic square 1 - 9.
Magic square with numbers 9 - 17 can be created by adding 8 to each
number of the magic square 1 - 9.

Figure it out - 6.4

28 21 26
23 25 27
24 29 22
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(b) 96RR QI IRYS F6R:

16 2 12
6 10 14
8 18 4

6Q A1 N2l IR QIR Q9 629 |
JQge ()69, 988 6UIITR 692 ga A°EI(N0I6Q 1 )Q 8798 9F 99 |
AQGE (b) 6Q, LR CAITR 692 JQ A°FI(NOIEQ 2 )QIA F&Ie 9 |

“CAlTN @R Qg 6419, FEAIT, IR Y9° 29 AR YFWMAR! QA 9OR IR Q9
deelng |~

1 Q9 QY 99 QR AT :
8 1 6 4‘:;:;"

3 5 7

4 9 2
“1 Q 9 AN A8Y g2 9 FEIRL° 6419 @QQI QIR 2 Q 10 A°HYI YEY QIR
Q4 @QR 99 I

“1 Q 9 AN TR FIR TR Y6SUR A°HYIQ 2 6219 FARI QA 3 Q 11 A°HYI YT} GIR
Q4 AR ARSI I”
“1 Q 9 A°HYI FFY IR FQ YERIR A°HIIQ 8 6219 KRR QA 9 Q 17 A°HYI T e
Q% B2 FRAIRS! I”

OBIPQA RN OQ - 6.4

28 21 26
23 25 27
24 29 22
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2. The expression obtained = 3 x m

3.

where mis the letter - number representing the number in the centre.

(@) | m+4 m-3 m+2 (@ 2m+6 | 2m-8 2m+2
m-1 m+1 m+3 2m-4 | 2m 2m+4
m m+5 m-2 2m-2 | 2m+8 | 2m-6
5. Yes, it is possible.
23 16 21 24 3 18
18 20 22 9 21
19 24 17 & 6

Figure it out

12 227

ith even number and the other with

The bulb wil Ibe OFE

Each sheet has two pages, one
an odd number.

Since there are 50 sheets, so e will be fifty pages with an even number
The sum of
The sum of th
Thus, 6000 being even, it is possible that sum of all the page numbers of
the loose sheets could be 6000.

umbers taken even number of times is also even.

One of the ways is- 4. One of the such magic squares is-

(o) 3 4 1
o] e 0 @ -2 0 2

& (e (o 1 4 3

(a) Even (b) Even (c) Even (d) Odd

The parity is even. [Hint- Add numbers from 1 to 100.]

o € €

448



2.

3.

919 9Qg@ls = 3 xm

(OI6Q 1 6298 F6HlIR 62IR2R! A°HYIQ LIRS AV/R-A°HHYI)

(@) | m+4 m-3 m+2 (@) 2m+6 | 2m-8 2m+2
m-1 m+1 m+3 2m-4 | 2m 2m+4
m m+5 m-2 2m-2 | 2m+8 2m-6

5. @, N2 AR
23 16 21 24 3 18
18 20 22 9 21
19 24 17 12 7 6
9219Q AP B -

MG @R(OFF) 62194% |

g6eue Jg6Q QR Jal a6
6962Q 500 9@ 28, 62941

QQQ |

99 HIFe! 64l

2gq UGS

@aQ, 6000 g

6991 AARQ |
661N Q8lIR1 6228...

Q99 @9
q S 2Q 696 6A9ERR 6QITTR A gg @l

IQ, 68IRI A9YERQ Qg YFI A°HIIQ 6QIGTR 6000

(o}

€

€

© 0 ©

() 99 el

(b) Qg Q&I
AAIRGI(QIT) YAl (Y9R1- 1 @ 100 AN 2SI A°§YI 6AIF]R 1)

©
©

S eg)wu NG ATEQ QY A°SHI 2R |

QHIgD 98I ¥e° 506 AYQ YD I

4. 6d29Q Qee 0q 6alIGN -

(c) 99 Qi

449
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10.
11.

The next two numbers are: The previous two numbers are:

987+1597 = 2584 1597-987=610
1597+2584 = 4181 987-610=377
The sequenceis...,377,610,987,1597,2584,4181,...
DifferentWays Numberofways
1,1,1,1,1,1,1,1 1
1,1,1,1,1,1,2 7
1,1,1,1,1,2,1
19191’192’2 15
1,1,1,2,1,2
1,1,2,2,2 0
1,2,2,2,1
2.2,2,2 1

So, the total ways in which chakravarthi reaches thetop=1+7+15+
10 + 1 = 34 ways.

Consider the Virahanka sequence given below:

1,2,3,5,8,13,21,34, 55,89,144,233,377,610,987,....

The pattern of odd/even in Virahanka numbers is:

O.E,0,0,E,O...
So the 20th term of the Virahanka sequence is even.
(a) True (b) False (c) True (d) False

U=9,T=1and A=0.
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7. QRS QA% AL NLIQ 9IIR! 9% Al
987+1597 = 2584 1597-987=610
1597+2584 = 4181 987-610=377

QY AQRAG ...,377,610,987,1597,2584,4181,...

8. | 98 QA QAL QoY
1,1,1,1,1,1,1,1 1
1,1,1,1,1,1,2 7

1,1,1,1,1,2,1

1,1,1,2,1,2

1.1,1.1,2.2 15@%

1919292’2 10
1,2,2,2,1
2,2,2,2 1

604, 9RR AUQAQ A 671 QAIX =1+ 7+ 15+ 10+ 1=2343

9. Q76Q QAILIRNIYR QLI AQYRINTY AL :
1,2,3,5,8,13,21,34, 55,89,144,233,377,610,987,........
QI A°HIYLRER AYQ/ QY LI |41 :

O,E,0,0,E,O...
A4l Q9 AL, ALY, L9l ALY ...
10. (@) QoM (b) 2QaY (c) Q& (d) 2asy

11. U=9,T=14e A=0.
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Figure it out - 7.1

Centre

One Such diagram is this, Try for more

D. Di a G G ¢ Y

ith'@entre B. The triangles ABC,
AC B, AC,B, ... are isosceles triang imi for points D, D,, D, ...
AADB,
AAD B, AAD,B,... are isosceles ffrianglgs®
AABC and AADB are equilateraljitriangle. Similarly it can be done for the

other figure.
Fig¥Te igout - 7.2

Heres um of the
(i.e 8 cm). Simil
both cases tria
(a) A triangle '@
(c) A triangle
Somesetsare7,

es (i.e 3 cm and 4 cm) is less than the third side
sides of lengths 2cm, 3cm and 6cm, 2+3<6. So, in
e not possible.

xist (b) A triangle does not exist

not exist

0,15;12,14,18

Figure it out - 7.3

(@) Since 2 + 2 < 5. So, these are not the side lengths of a triangle.

(b) Since 3<4 +6,4 <6+ 3 and 6 < 3 + 4.These are the side lengths of
a triangle.

(c) 8>2 + 4. So, theseare not the side lengths of a triangle.

(d) Since 5 <5 + 8, 8 <5 + 5.These are the side lengths of a triangle.

(e) Since 10<20 + 25, 20<25+10 and 25 < 10 + 20. These are the side
lengths of a triangle.

() 35> 10 + 20. So, these are not the side lengths of a triangle.

(g) Since 24 <26 + 28, 26 <28 + 24 and 28 < 24 + 26. These are the side
lengths of a triangle.
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ORI YRR @Q - 7.1

Centre
N

2l 69TUR 9@ TQ, 2 6R6QIT FEREORIRA |

R
\ %'#

B 6ag 0g @dg 9@ @a6a C, C,,
G 266 16920 D, D,, D3
AAD B, AAD,B, ... ¢&@ qqﬁ)@lg Qe 26

AC B, AC,B q&@ Q9g9Ig

AABC 99° AADB Q@& Q99128 692g0 GO19 98 IR RAULIRAIER |
Xy 1 Q- 7.2
1. \0I6Q 9a% QIgx 6716 @2IQ 3 cA@fNE° 4 62.51.) GO1L @lg(aale 8 6Q.61.) 01Q @ |

6920Q 2 6.9, 3 @ e 6 6Q.4. 68 9FQ LYRR AR, 2 + 3 < 6 | 604
2QRd Jageea @@1 f1Q Q6L |
2. (@ @@a aaQ
(c) 39% AR QX
3. 6@69IG 699 7, 1

(b) G@e AR Q6%
15, 12, 14, 18

ORI AR 9Q - 7.3

1. (@ 2+2<5. 604, 996 599Q Qg 689 A% |
(b) 3<4+660¢ 4<6+3Y6<3+4 IYeR 5YIQ Al 62RAIAQ |
(©) 8>2 + 4 604, IYPR 3R QI 627 QL |
(d) 5<5+860¢8<5+5 624, Igee 399 QI 629 |
(e) 10 <20 + 25, 20 < 25 + 10 604 25 < 10 + 20 694, YL YYA QIg 629% |
@ 35> 10 + 20. 604, IYPR GYFQ QIY 629 A |
(8) 24 <26 + 28, 26 < 28 + 24 60§ 28 < 24 + 26 60¢, 9L TYFA AU 69 |
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Figure it out - 7.4

(@) A triangle exists. (b) A triangle cannot exists.
(c) A triangle cannot be constructed. (d) A triangle exists.
There exists an equilateral triangle with sides 50, 50, 50 because each
length < sum of the other two lengths. There exists an equilateral triangle
of any side length.
(@ 99.5,100,100.7,100.5,99.4. (b) 5,4,3,4.9,1
(c) 5,8,7,6.4,6
Try some more lengths.

Figure it out - 7.7

Triangle is possible Trian not possible

(@) 30° | Another angle should be | An an; hould be greater
less than 150°. It could t al to 150°. It could
be 50° or 90°. e 180° or 170°.

Find the third angle in
each case.

(b) 70° Another angle should be nother angle should be greater
lessthan 110°. than or equal to 110°. It could
be 60° or 80°. be 140° or 120°.

Find the third

(c) b4° Anothe

gle should be | Another angle should be greater
6°. It could than or equal to126°. It could

be ore4°. be 134° or 154°.
Findjthe third angle in
each case.

(d) 144° | Another angle should be | Another angle should be greater
less than 36°. It could be | than or equal to 36°. It could
20° or 35°. be 36° or 90°.

Find the third angle in
each case.

(@) This pair cannot form angles of a triangle.
(b) This pair of angles can be the angles of a triangle.
(c) This pair of angles can be the angles of a triangle.
(d) This pair cannot form angles of a triangle.
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ORI AR @A - 7.4

(@) QY AR (b) 39 ARRAQ Q6L
(€ 299 Aee AAQ Q6% (d) Gge QAR
694 QIR 667 2R QAT QIR 67119 01 K¢ 62119 50, 50, 50 QIE F4Q BYS AARIQ
29F 269 | 6968 6097 QY IR IR AAIRIP TYR 08 ARFAQ |
(@ 99.5,100,100.7,100.5,99.4. (b) 5,4,3,4.9,1
(c) 5,8,7,6.4.6
234 62606@ 6991 IR 60}IAQ |

ORI YARNP @R - 7.7

S AAQ T See aagfhes
(a) 30° 2QY 6RI6IG Q8le 150° 0Ig 2 S@ISIG 159° 0Iq e @Al
@C62RIQ 969 | Q12 50° 1R 9% | BIal 150° @Al

@9l 90° 62116 | MCRQA6Q |
2 9Qgea Qo1 6914l
6960 249 |

(b) 70° 2QY 6166 @8le 110° BIQ 4 6QISIS 110° 01Q 2R @A
@O62RIQ R | 0 QAR 6291Q AG | Q121 140° @A
@Al 80° 621l 120° 621QQ16Q |
@ JdQge 91 6

6QREQ |

(c) b4° AR cRIaGITsLO 126° 01 IR 6RISIG 126° O 2R @9
@ AR | QIgl 90° QAR 62919 UG | Gl 134° QA
@l 69IQAIeQ | 154° 621QAI6Q |

2@ JOGoQ Qo1 6916
6260 @40aQ |

(d) 144° | QY 618G Q6L 36° 019 AR 6RISIT 36° 01q D @A
@O6RRIQ AGQ | @Igl 20° ATNR 62719 G | 19l 36° @Al
@Al 35° 62IRAIEQ | 90° 62IRAIER |

2 9Qgea Qo1 6914l

6960 249aQ |

o (/) 2 6QI4 6912 3YFA 6916 621V A1 |
(¢) 2 618 6418 YRR 6QIE 62RAICR |
() 2 618 6418 GYRA 6QIE 62RAICR |
(Q) 2 6QI8 62IQ GYRA 6914 62IRVIAS QL |
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Figure it out - 7.8

1. a) (X A ‘;
36° 72°
B C

Consider AABC,Draw line XY parallel to line B&so AB and AC become

transversals.

Therefore /XAB= /B =36°and /YA ° (Alternate Angles)

On line XY - Z/XAB + Z/BAC + C o, /BAC=72°
(b) 15° (c) 60° 0

2. No, such triangle is not po

e 40° e 60°

50°

/B = ZC =65°
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ORI AR @A - 7.8

1. (@) 90I6Q (a) @ QAR QIR | YRR G698 /A |

X A Y
< >
36° 72°
B C

AABC Q 3%2, BC 6Q4¢ll 920 2018262 XY a8l a9, 2211 AB 9e° AC
620@ 629 |

604 £LXAB = /B = 36° 99° LYAC #"/C =2° (NQI3Q 6214)

6Q6 Q26Q XY - ZXAB + ZBA C =80° 664, /BAC=72°
(b) 15° ()6 (d) 60°
2. @la, 6207 Qe ANRAQ Q6@

e 40° e 60°
3. A

/B = /ZC =65°
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& INTEGRATING

27 ARTIFICIAL INTELLIGENCE (Al)

QN

Learning Outcomes : The student will be able to: E!BE';

(1. Recognise and extend patterns and sequences, connecting them to how Al
systems learn from data to make predictions.

2. Write and interpret linear equations as prediction models, relating variables
to input-output relationships in Al systems.

3. Find patterns and connections in data and use rounding to make real-life
predictions.

4. Calculate and interpret averages (mean, median, mode) and explain how Al
systems use data summaries for decision-making.

\

Modern technologies such as smartphones predicti e next word while typingg
or music apps recommending songs are examples of Arti
these intelligent systems lies mathematics. When wi

use algebraic expressions, calculate averages, or

they are developing logical thinking skills. Al syste
in a similar way—they detect patterns, he
equations as models, analyse trends in data, an €er

step by step. ‘
Concepts from numbers, algebga, datalhandling, and §
logical reasoning help machines le decisions, just

as they help humans understan erpret the world. In§
this way, learning mathematics also helpgistudents understand
how Al solves real-world p oblgms.

Large Numbers  Expressions | "efter” .ambers” Parallel and
Arcund Us g\

- 3,450,000

& | 7,890,000

-t =

Foundations of Al in Mathematics Learning

This semester’'s Mathematics chapters develop essential skills such as
recognising patterns, using variables, performing operations, analysing data, and
applying logical reasoning. These same skills are used in Artificial Intelligence (AI).Al
enables machines to study information, recognise patterns, perform calculations,
and make decisions using algorithms. The information processed by machines is
converted into digital data that computers can understand.

Mathematics is not only about numbers and formulas; it involves pattern
recognition, algebraic thinking, data analysis, and logical deduction. These processes
help both humans and machines understand the world. Thus, Mathematics is the
basic support for Artificial Intelligence, and is the language through which Al thinks.

Disclaimer : “The use of Al tools by students must be strictly under the direct guidance and
supervision of teachers and parents / guardians”.

Class 7 - Mathematics 458 Artificial Intelligence (AI)



R3d @FAAUANAQ
=[=1=¥>]

SSE PRICPR : ASIENASS QI @AARED: K9TAr D

1. QAeal G AQYRAYE] JG00 @Rl 1Q° QgL Iy IgIQ @QQl, Ie° el Artificial
Intelligence (Al) Q9IR1 @08 2iq d8 AEFIe JIIQAIF F6Q 620N AEAIFE 9AQ! |

2. 6QHIA AMAANFEY AR QSR KR AT Y° UMY KR!, 9e° Al gEIRIER
ORAUTYRY ARYLF-2IRSYS AR ARG AN KR

3. G2Y6Q A°AERI B AARYFF CHIFA IS° QUGS F1GR6Q YIIAIR @A AR AAY° (AR
amy) LRI KR!

4. QLA (AIFIR, FUAI B IAYR) TR FARI I QYIS AR, I YR RN Qe
QEAQl (Al ) gdIn1 @AQ Q24 AIQUEF LA FEQ FLIN

|

6212 | Al 99INQER F1- MRIQ QU6 QI REQ 6
0P% P6Q, FISoR ARV F6EN QAR ML ,
@EQ IQ° 6QIVIFRET FRTR QYR K6 |

Q°SYl, RGNEQ, G4 AAFIRE! NG JIQSIFea 69 s
Ag9uE Qgq 9Tl 8 QU QAR 6Q, 6Q2UQ Wa9eq T
S8l @ @g@ 699169 AL6UIT F6Q| IR QUGK, 986 Jal dQlelig QRN

219 IS -
G‘G‘ A°SuIFIR \

n,o@‘”‘

3 450,000 .
7 890, 000

%’b

GEG SBI6R Al QOEGH

@ 6Q09QQ Q8 UIAYLREQ A°ARRI 096 @QRQI, AT ML FARI, YA XA,
o2y F6gUY AR B CIAR 029 J6AIT KRRl 9F 61AR 6RlHRgEE IRFC FEQl Y@ AAY AER
Qa9 QAR (ADEQ F1x QUege @41 Al, 999Eq G4 2UAR FQQI, A°QQ! %;@ QQQ!, JER R
6 A6RIAAF(6ATAF)Q MeLIQ @Q DY@ 676 Afe Q6Ql IRYRR 69X IR JRA R6Q,
699@Qq @ayeQ QRAIQAS! BRTIN BI6a AR AN
aaexe@m Qg 6 YA AITE g6w 1! A°Q0RI 999 *AQl, RTISER 029, G F6gad
6 0IAe Q99 AU 2RYS 6Ql Y2 9RAIYER TN G U] VAT Fq9 IR ALAG F6al
¥2aQ, 986 9of 9FFal (ADQ 671ae 2RI 6 98l Al 98¢ @AQIQ QU 26T
Disclaimer : 99181918 QI Al RURANFFRQ MILIQ 999, TAIFIGI B UVRAIRTA SUY ORI G
oRIUINER T @AITS QTS |

791 65811 — Q8@ 459 Qe Q&A@ (A1)




Example 1: : Understanding Large Numbers and Data Representation

W Students often encounter large numbers such as population, distances, and money values. ’i
"‘-,:ANhen students read and compare such numbers, they are actually organizing and

S, 000 6,755,000 +9r100am

Students often encounter large numbers such as population, distances, and
money values. For example, a number like 1,25,000 can be understood by observing
place values and commas. When students read and comp

-

Thinking If an Al system is given pop
with Al : and 80,000 - how will it ide
Does it compare digit
Scan QR code for mo

Key Words: | Data Represen

Comparj - Fin greater or smaller values
Datas ection of numbers

Example 2: Step- oblem Solving and Algorithms

An expression such as 8 + 3 x 5 must be solved using proper steps. When
multiplication is done first, the correct answer is obtained. If steps are not followed
correctly, the result becomes wrong. Students learn to solve problems systematically
using rules. Similarly, Al systems follow algorithms, which are step-by-step
instructions. Correct sequence of steps ensures accurate results in both Mathematics
and Al.
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Thinking If an Al system gives the answer 55 instead of 23 for 8 + 3 x 5, what |
with AL : mistake might it have made?

Did it ignore the correct order of operations?
Scan @R code for more information.

Key Words: | Algorithm - Step-by-step method
Expression - Mathematical statement
Order of Operations - Rules of solving
Logical Steps - Correct sequence

. J

Example 3: Precision in Measurements and Decimals

In Al & real systems, precise decimal data is critical.

Even a small mistake can lead to wrong predictions.

*) Incorrect

Decimals are used in measuremen
example, I45.75 or 2.5 metres repres
operations on decimals, they align di
systems, precise data is very impor,
lead to incorrect predictions. This j
and scientific calculations.
Thinking
with Al :

es. When students perform
. This ensures accuracy. In Al
mall mistake in decimal values can
portant in areas like banking, health,

Key Words:
Precision - Accuracy

Measurement - Real-world quantity

Data Accuracy - Correct input

Example 4: Using Variables to Model Real-Life Situations

In Mmany situations, exact values may not be known. Students use variab
to represent unknown quantities »nd form expressions.
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In many situations, exact values may not be known. For example, if the cost
of one item is x, then the cost of 5 items is 5x. Students use variables to represent
unknown quantities and form expressions. This allows them to generalise situations.
Similarly, Al systems use variables to build models and make predictions. Changing
input values leads to different outputs, just like changing variables in Mathematics.

Thinking If x represents number of students, how can an Al system calculate |
with Al : total marks?

What happens when x changes?

Scan QR code for more information.

Key Words: | Variable - Unknown value
Expression - Mathematical form

Substitution - Replacing value

Model - Representation of situation

(. 7

llel lines in railway tracks and intersecting lines in
ith special relationships. By studying these, students
understand geomet . In Al especially in image recognition, systems detect
lines and shapes to erstand surroundings. For example, detecting road lanes

depends on identifying parallel lines. Geometry helps machines interpret visual data.

s ~

Thinking If an Al system sees two lines that never meet, how will it recognise

with Al : them as parallel?
What features will it observe?

Scan QR code for more information.

Key Words: | Parallel Lines- Never meet
Intersecting Lines- Cross each other
Angle - Measure between lines

Shape Recognition- Identifying patterns
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Example 6: Pattern Recognition in Numbers and Sequences

B
e Students explore number patterns such as 2, 4, 6, 8 and identify the rule of adding 2.

Y -
. 5
2)LES B
O B3 0

| 2 | 6.| 8 |10] 15%3', ;
Students explore number patterns such as 2, 4, 6, 8 and identify the rule of
adding 2. By recognising patterns, they can predict the next number. This is similar
to how Al systems analyse data to find repeated structurgé”and make predictions.
Pattern recognition is a fundamental concept in both Mathematics and Al helping in

solving problems and understanding

Thinking If an Al system is given 3, 6,
with Al : How does it identify the pa
Scan @R code for mor

Key Words: | Pattern - Repeated

2,%¢hat will it predict next?

Sequence - Ordgfed nu

Prediction - Fu vallie
Comput al Thi¥King - Logical reasoning
Example 7: Logical soning with Shapes and Rules

shapes such as triangles and learn the sum of angles is 180°.

Students study properties of shapes such as triangles and learn that the
sum of angles is always 180°. By verifying these properties, they develop logical
reasoning. In Al, decisions are often based on rules and conditions. Similarly,
mathematical properties act as fixed rules that always hold true. Understanding these

rules helps in building reasoning skills.
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( )

Thinking If two angles are given as 60° and 70°, how will an Al system find
with Al : the third angle?

Which rule will it use?

Scan @R code for more information.

Key Words: | Pattern - Repeated rule

Sequence - Ordered numbers

Prediction - Future value

Computational Thinking- Logical reasoning

\. J

Guidance: - While guiding each example, first complete the related textbook

concept through activity or demonstration. Ensure that students clearly understand
the mathematical idea (such as pattern recognition, linear pfediction, trend analysis,
averages, or explainable thinking) before linking it to Al- applications. Problem-

solving with pen and paper should precede any di sion'@bout digital devices.

Encourage students to explain similarities betwe athematical processes
and machine-based computation in their own @ords¥¢he connection to Al should be

brief, concept-based, and strictly aligned wi yllabts content.

Exploging wi I
Understanding Al in Mathemati a

Artificial Intelligence en cOomputers to analyse information, recognise
patterns, and provide step bysstep e ations. In Mathematics learning, Al can help

&

eSyiot replace teachers, practice, or textbooks. The textbook

explain ideas, create pra estions, and show examples. related to the first eight

chapters. However, Al do

remains the prim idble source of mathematical knowledge. Al serves only as
a supportive learning
Accessing Al for Math@matics Learning

Al tools may be accessed through school computer laboratories under teacher
guidance or through digital devices at home under parental supervision. Al must always
be used safely and only for learning.
Safe and Responsible Use of Al

e Do not share personal information (name, address, school details, or passwords).

¢ Do not copy Al responses without understanding.

e Always verify Al-generated answers by working out the problems independently.

¢ Do not use Al during examinations.

e Use Al only under teacher supervision at school or parental guidance at home.

Responsible use of Al strengthens discipline, honesty, and logical thinking.

468



Al Q8 58a: 99 QAT 6218 60° 9Q° 70° QAILINE,

606@ Al 94IR1 Q014 6R19g @Ud Bga @RQ ?
69 609 AL QILA ARG ?

2R 9091 JIR QR 6RI AR A9 |

QY AQNQRT : A°QERI— JRAYR FAc

UQLRF— UGS QIR

geIgAaIe— g GRy

JERIGR GBR— Oaw I

dedanl (Guidance): 966K AQILQS FHIQSCIER a6 TIOIFR ARG TSR AIQSIQ
RTIRRIT @A 9ade QIal agd @a | dIIFIEe A°AeRl T99
geIgaie(linear prediction), ga4§16l 36§88l (trend analysi
98Q (explainable thinking) RQYIQ dIQEIQ A QAULER
26RO 9 RIFR B FRFEQ AAAY AL FAULAIRQ |
SR AUEQ ATNFGIQ TR FIR6Q QUISY @Q6R | Al LF6 A
QARG 621RQ |

ttern recognition), 4Q®
I9IQ(averages), ISR
PN ARSI FVAER
199 QISR 9ael 8 IR
g, JIQGIRRR 9° AI0YFe ALS

Al Qe aQ
Q&e SFIeR Al § QE:

QG QEAG! (Al) ¥AYSQQ Gl QQl, AVE TS RAR| IL° QAR FED QYISY]
6QQ16Q AV F6Q | A&I0 SIVEQEAL MG Ql, ANIA g 2R FAR! IL° ARAILAS! 6 IR
AILIYY K6Q (gaA 20T & @ AWRG) | @9 Al 39, AQUIA @A TI0IYIRR FYRER MLLIQ
QIR G6F | TI0IYYR QBRI TBEFAR1A RIQ 6210 | Al 6297 ATIAR JYI AAKAS (supportive

learning assistant) Qleaca |

Q&ie Sl IR Al 969
ANIRAR YT NIIFEQ VVRT FELIFIER B WEQ TN ATFAS! YA AVADT CRINUIFER
Artificial Intelligence (Al) @ 998G QU6 IF° 6097 JF4 IR R AR |

gede 9e° QIa1ggg Artificial Intelligence (AI) QISEIQ
o QUGG el (QIel, ORI, QYIRS 997, AIAQIE) 62U A A |
o 9QQl G9! Artificial Intelligence (Al) @9 @3 @9 Q2 |
o QAQERER YA° AERI 96 Al 2@ J1& A9 |
o AU AAAER Al QISR A Q1L |
¢ JQRLEA FVR B A6Q UVVR FRINRUIFER T Al QIR Q. |
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Writing Effective Prompts in Mathematics
A prompt is the instruction or question given to an Al tool. A good Mathematics prompt
should include:
Class level (Class 7)

e Chapter name and specific concept

e (Clear description of the mathematical task

e Arequest for step-by-step explanation if needed
Example Prompt:

"I am a Class 7 student. Please explain how to identify the trend in this dataset
of weekly temperatures: 28.5, 29.2, 31.0, 32.5, 33.1 — and explain what an Al weather
system would predict for next week:'

Can Al Make Mistakes in Math?

Al systems are powerful, but they are not always perf
like humans. It depends completely on the data provide
unfair, or wrong, the Al may give a wrong answer. Soig

. Al cannot think or feel
it. If the data is missing,

( Myth

Al thinks and feels like humans.
and patterns in data.

Al predictions are always fair. is unbalanced, Al predictions
can jbe unfair.
epends on mathematics like pattern,

ratios, and logical rules

Al works without Mathematics

ing I-based activity, instruct learners to read the
ghly. Demonstrate how to frame clear, subject-specific
hapter name, and concept. Monitor student interactions
esponses are verified with textbook content. Reinforce
ust not be copied without understanding. Promote
responsible digital beh@viour and academic.

hapter-wise AI-Supported Exploration
Tasks for Students to Explore with AI (Mathematics — Semester 1)

( Chapter Foundational Analytical Creative Level )
Level Level

Chapter 1: Large * Definealakhand a e Compare the Indian ¢ Investigate how search

Numbers Around crore. and American number engines use approxi

s systems. mations to rank and

display results.
* Round 4,63,128 to the e Explainwhyrounding |» Createalarge-number
nearestlakh. (approximation) is dataset and identity a

useful in real life in rising or falling trend
Al systems. with it.
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f Chapter 2 : * Listthe terms in the * Writealinearexpression * Explorehowcomputers
Expressions expression 23 - 10x2 for a real-life pricing use the order of
situation (e.g. taxi fare) operations.

¢ Define the distributive |¢ Evaluateyourexpression |e Design a simple
property with an example. for 3 differentinputs and prediction machine

describe the pattern. that uses alinear
expression toproduce
outputs for different
inputs.
Chapter 3 : e Convert 7/10 into a e Compare 2.5 and 2.05 * Investigate how sensor
A Peek Beyond decimal. which is larger and why? data is stored as
the point systems. decimal numbers
in Al systems.

e Listthree places where | ¢ * Research a historical
decimals are used in decimal disaster and
daily life. explain how better

data handling could
have prevented it.
Chapter 4 : * Write an expression * Explain how algebric
Expression using for 5 more than a formulas are like
Letter Numbers number. algorithms in a
explain why itis a computer program.
prediction model.

* Model three different
pricing plans as
linear equation and
compare their
predictions graphically.

Chapter 5 : * Define parallel and * If two parallel lines * Investigate how
Paralle and perpendicular lines. are cut by a transversal | self-driving cars use
Intersecting forming a 60° angle geometry and sensors
Lines find all other angles to detect road lanes.

and give a reason for

each step.

¢ Identify a pair of e Practise explainable * Design an explainable
parallel lines in the thinking state not just | rule card for a
classroom. the answer, but why geometry proof, with

each step follows. a clear reason
written for every step.
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QA°GYIQ C1IERQ aase !al 690G Q% I8° QIEe | gdIRIeQ Fad Qede
Q9 999 Q2 QUIYY KA QU6Q ARG 29
® CGRRA R1RR6Q Qdfie (@ QIfe UL @ QeI AgaRIe @l
AL B6Q13 9@ A QAAIAPe Y@ JGRTR Q9@
QaI8 QY | QE @ QaQiD AGARIE @R
i QEOR@SI | 8 @Y% Q¢ JARIRS|
2Iq 6@ QeI
VAR |
UG 4: AT | @ Y@ A°HYI0IQ 5 AR @ IR @@l (9f @@l + [® JIFGe Jeqee @Ad
QoS QILIER IR ARSI dg @) AR 99 | eayea aIReaIaeel
AR AR 6Q%HL AFAIRQE 6R%, | AT QP *6Q Gl
0@ 92 9@ QRIgAIR| I !Q |
F6em 26T I @ (@ 30 @] @2 gy
6UIRRIQ 6QSGH1L
ANRAERAER F16QR
QQ JITQUA FAFIAQ |
A 5: ® QFIEQ NQ° AR QNI |® QEF AAIBQ Qg (@ QUVIRG JIFYER
QAR 4Q° Qg emet | Q@ 680@ 689 @6 @AQ QUIAG e°
6890 6Q! @ 60° 6Q16 QYR 29| 69AQQ IRLIQ @]

® 6591296Q Y@ AR
604Gl YIRg 599 @Q |

2Ry ARG 6R18 QLG
QA geoia 61
QA6Q QA 6 |
QIR TI@ AW
QA B 6997 A@A 6,
geeie 6Q1die @A
0@ QI 24812 |

QY 6RR 9T K6
QIgl UQARIR QA |

® J6GYR 6IAIQ AR
A9 QS TG IR
QUAS gala
o0 Qg gge @l
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Chapter 6 : ¢ Define even and odd ¢ (Calculate the mean, * Research how parity

Number play numbers (parity). median, and mode of is used in computer
a small dataset. error detection.
e Find the mean of 72, e Explain why an Al e Investigate the
85, 68,91, 74 health app uses average Virahanka Fibonacci
steps rather than a sequence in nature
single day’s count to and describe what
detect a change. pattern an Al would

learn from it.

Chapter 7 : A Tale | ¢ List the three types e Explain why a triangle | ¢ Explain a step-by-

of Three Inter of triangles based with sides 3, 4, afid 8 step proof of the
secting Lines on sides. impossible. Angle sum Property
using parallel lines.
¢ State of Triangle ¢ Reserach and describe
Inequality. how GPS trilateration
to find precise
locations.
construction step.
Guidance: During the conclugi cussion, guide learners to reflect on how the
first eight chapters collectivelypdevelo mathematical abilities aligned with the five Al
curriculum subtopics: Pa Sequences, Linear Equations as Prediction Models, Trend

& Correlation, Aver. & Handling, and Explainable Thinking. Help them articulate

Encourage small, supervised activities that apply textbook knowledge in real-life situations.
Reinforce disciplined thinking, ethical technology use, and careful verification of all

how these skills are oth in mathematics learning and in intelligent systems.

information.

Conclusion: The first eight chapters of this semester develop five core mathematical
skills that are directly aligned with how Artificial Intelligence works: pattern recognition, linear
prediction modelling, trend and correlation analysis, data handling and averages, and
explainable step-by-step reasoning. These same skills form the foundation of intelligent systems.

Mathematical thinking prepares learners to understand how machines represent
problems, learn from data, identify trends, summarise information, and explain their decisions.
With careful study, responsible use of technology, and disciplined inquiry, Mathematical
knowledge becomes useful and helpful for people.
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A 6 : ® g &° UGG AR @ @ 681 Gy ANLQ  [® AT (parity) QI

QY 6P QAR /ARG / parity) AL}, AUAI @ QMYEQ @AQ QG 996
atQIsl 6ndl | Joge G4a 9q | g9 2QANI} A9
® 72, 85, 68, 91, 74Q o Al QIQY 210 QIR@  |® Gauew (Fibonacci)
210218 Fgaea | R GQQ G024 QeR6a | 69419 9966

QAL gAY VAL | AQARI} QQ, qaIQ
QEQ Q12 YIS @R | | Al 6286 AR SIS

olgl a¢ial ! |
UG 7: O6QIC | @ QIg ARIACA ® 3,4, 8Qlg Y ® JIZQ 6Q¢ NRLIQ
IR 68Q"1 39919 3999 399 LR AN ML | @4 618 AAF udQ
AR 6N QIR @al ISl *Ql gelg QIR 6aIQIQ
@all e 6nd |

360G |® GPS GRIIeQd
(SASEQZIQIQIER MALAQ 97 A0R e
(219g0) @ad aAda

® 5QF ANGIY MURPA |

ldleg QAU AQAR} @Q
{ QI | )
aeweel (Guidance): QAR Ql , 929 20T A @R YR QU6 IR
ISR QIRC ARG P69, FIACA 9 19 087 @AIZ | Y@ JAIgER Al AI0IRAIQ 5T
QUIVY L0 @UQ ANTL U2lPAARS| ¢l (Patterns & Sequences), AR AR Q@@

s as Prediction Models), gediel/dal 8 Q&e (Trend &
Correlation), 2IQULNER° PIRJALIRA! (Averages & Data Handling), 49° QUIglHIge 92@
(Explainable Thi leheIeg 2 @90Igee 98¢ dal @ Artificial Intelligence
QAR AR | AIONRLR KNG QIS F198 AL 691% 6819 99° FAFE RIAIKRIT QI |
Y 027, 91660 gYP QAR I A9g G2IQ AeR AISg 99Q @ |

RAA°LIQ(FEF): 1@ 62TLQQ FalFl 20T 2D 55 gf QIS @80Ig A1 @6Q, Il
QuIQRS Artificial Intelligence RIGIGHIR 980 AHRG: A°Q9RI 9F6 (pattern recognition),
AR QRIGAIR F6e@et (linear prediction modelling), QI @ A#@ 6§94l (trend & correlation
analysis), 024 AGQIRAI 8 QLA (data handling & averages), 69 IR G
924 (explainable reasoning) | (@ 47g @90 QRAGIGY g9IRIg@R(intelligent systems)Q
e @@ 908 @6al CIfee 999 dYIUINIeg 9RII6Q AIRIYY K6Q 64 IRYER FAQ AAAIQ
JoRRIQ F9B, GalIQ I, Il LT FAE, IR AIAE FAE IG° 0F FYAQ Y FA2 | AGR
2GR, A1 9B TNIQ ULTIQ Y9 JF QAN QIAl F8Ie RIS ERAIRAIE IR AAEIA!T
Q° AIIARA 62IR2IN |

9IgaIe f6em (Linear
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FUNDAMENTAL DUTIES

Fundamental duties: It shall be the duty of every citizen of India-

to abide by the Constitution and respect its ideals and institutions, the National Flag and the
National Anthem;

to cherish and follow the noble ideals which inspired our national struggle for freedom:;

to uphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called upon to do so;

to promote harmony and the spirit of common brotherhood amongst all the people of India
transcending religious, linguistic and regional or sectional diversities; to renounce practices
derogatory to the dignity of women;

to value and preserve the rich heritage of our composite culture;
to protect and improve the natural environment including forests,
and to have compassion for living creatures;

to develop the scientific temper, humanism and the spirit of j
to safeguard public property and to abjure violence.
to strive towards excellence in all spheres of individ

s, rivers and wild life,

may be ward between the age of six and fourt
- Constitution of India,
Part IV A (Article 51 A) /

/

in the age group of 6 — 14

Important provisions ct
Ensure availability of sc vithin the reach of the children.
Improve Schoo acilities

Right of Children to F Cdihpulsory Education (RTE) Act, 2009
The RTE Act provides for the rightof ren to free and Compulsory Education to every child
ich came into force from 1 April 2010 in Andhra Pradesh.

priate to his / her age.

e special training in order to be at par with other children.

facilities for the education of children with special needs on par with other children.
No child shall be lialle to pay any kind of fee or charges or expenses which may prevent him or her from
pursuing and completing the elementary education. No test for admitting the children in schools.

No removal of name and repetition of the child in the same class.

No child admitted in a school shall be held back in any class or expel from school till the completion of
elementary education.

No child shall be subjected to physical punishment or mental harassment.

Admission shall not be denied or delayed on the ground that the transfer and other certificates have not been
provided on time.

Eligible candidates alone shall be appointed as teachers.

The teaching learning process and evaluation procedures shall promote achievement of appropriate
competencies.

No board examinations shall be conducted to the children till the completion of elementary education.
Children can continue in the schools even after 14 years until completion of elementary education.

No discrimination and related practices towards children belonging to backward and marginalized
communities.

The curriculum and evaluation procedures must be in conformity with the values enshrined in the constitution

and make the child free of fear and anxiety and help the child to express views freely. J






