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FOREWORD 

It gives me immense pleasure to present the "Support Material for Class VIII Mathematics 

(Part I) based on the New NCERT Textbook – Ganita Prakash." This resource has been 

thoughtfully developed to support teachers in implementing the vision of the National 

Education Policy (NEP) 2020, the National Curriculum Framework for School Education 

(NCFSE) 2023, and the competency-based approach envisaged by CBSE and Kendriya 

Vidyalaya Sangathan. 

The new NCERT textbook introduces mathematics through meaningful contexts, hands-on 

learning, logical reasoning, and problem-solving. It encourages students to explore concepts 

through activities, discussions, and real-life situations rather than relying solely on procedural 

learning. This support material has been prepared with the objective of assisting teachers in 

translating these pedagogical principles into effective classroom practices. 

The material includes chapter-wise learning objectives, concept summaries, competency-based 

questions, higher-order thinking tasks. It is designed to strengthen conceptual understanding, 

promote mathematical thinking, and encourage joyful learning among students. 

I appreciate the sincere efforts of the Associate Course Director, Resource Persons and 

Mathematics teachers who have contributed their expertise and dedication to the preparation of 

this publication. Their commitment towards enhancing the quality of mathematics education is 

truly commendable. 

I am confident that this support material will serve as a valuable companion for teachers and will 

contribute significantly to improving students' mathematical understanding, confidence, and 

achievement. 

I extend my best wishes to all teachers and students for a rewarding and enriching learning 

journey. 

Deputy Commissioner & Director 

Kendriya Vidyalaya Sangathan 

Zonal Institute of Education & Training, Chandigarh 
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A SQUARE AND A CUBE 

Learning Outcomes:  

LO1: Identify square and cube numbers 

LO2: Determine square roots and cube roots 

LO3: Recognize numerical patterns 

LO4: Apply concepts to real-life situations. 

 Competencies: 

C1: Number sense 

C2: Pattern recognition 

C3: Logical reasoning 

C4: Computational fluency 

C5: Problem solving 

Q.No. QUESTION LO Competency 

MCQ’s (One Mark Each) 

1 Which one of the following numbers has an odd number of 

factors? 

A. 24 B. 36  C. 45  D. 50 

LO3 C1 

2 Which of the following numbers cannot be a perfect square? 

A. 529  B. 784  C. 578  D. 961 

LO1 C2 

3 A number has 4 zeros at the end. How many zeros will its 

square have at the end? 

A. 4  B. 6  C. 8  D. 10 

LO3 C1 

4 Which of the following is a perfect cube but not a perfect 

square? 

A. 64  B. 125  C. 729  D. 4096 

LO1 C1 

5 If the square of a natural number is 2025, then the number is 

A. 40  B. 44  C. 45  D. 50 

LO2 C3 

6 Which one of the following numbers is not a perfect cube? 

A. 512  B. 729  C. 1331 D. 1458 

LO1 C4 

7 The prime factorisation of a number is   24 × 32 × 52 

Its square root is 

A. 60  B. 120  C. 180  D. 240 

LO2 C4 

8 What is the sum of the first 12 odd natural numbers? 

A. 121  B. 132  C. 144  D. 169 

LO3 C2 

C4 

9 Which lockers remain open after the locker puzzle? 

A. Prime-numbered lockers B. Even-numbered lockers 

C. Square-numbered lockers D. Odd-numbered lockers 

LO3 

LO4 

C5 



10 Which statement is always true? 

A. Every perfect square is a perfect cube. 

B. Every perfect cube has an odd number of factors. 

C. Every perfect square has an even number of factors. 

D. Every perfect square has two integral square roots. 

LO1 C1 

Short Answer Type (Two Marks Each) 

11 A number has the prime factorisation:  24 × 32 

Is it a perfect square? Find its square root. 

LO1 

LO2 

C4 

12 Explain why 225 is both a perfect square and not a perfect cube. LO1 C3 

C4 

13 Find the smallest number that should be multiplied by 72 to 

make it a perfect square. 

LO1 C1 

C4 

14 Without actual multiplication, state whether 6400 is a perfect 

square. Give a reason. 

LO1 C3 

C4 

15 Write any four perfect cubes between 1 and 1000. LO1 C1 

C3 

C4 

16 Find the value of: 

(a) √324 

(b) ∛3375 

 

LO2 C4 

17 Find the difference between the squares of 26 and 25. What 

pattern do you observe? 

LO1 C2 

C4 

18 A square field has an area of 625 m². Find its perimeter. LO1 

LO4 

C4 

C5 

19 Write the first five perfect squares and the first five perfect 

cubes. 

LO1 C3 

C4 

20 Explain why only square-numbered lockers remain open in the 

locker puzzle. 

LO1 

LO4 

C3 

C5 

Short Answer Type (Three Marks Each) 

21 A number has the prime factorization  23 × 32 × 5 

 

(i) Is the number a perfect square? Give a reason. 

(ii) Find the smallest number by which it should be multiplied 

to make it a perfect square. 

 

LO1 C3 

C4 

22 Without performing long multiplication, determine whether 

each of the following can be a perfect square. Give reasons. 

(i) 578 

(ii) 4900 

(iii) 1764 

LO1 C3 

C4 

23 A square garden has an area of 784 m². 

(i) Find its side. 

(ii) Find its perimeter. 

(iii) If fencing costs ₹75 per metre, find the total fencing cost. 

LO1 

LO3 

C3 

C4 

C5 



24 Using prime factorisation, determine whether 1156 is a perfect 

square. If yes, find its square root. 

LO1 

LO2 

C4 

C5 

25 Find the cube root of 10648 using prime factorisation.   

Long Answer Type (Five Marks Each) 

26 A number has the prime factorization  𝑁 = 23 × 32 × 54 

Answer the following: 

(i) Is 𝑁a perfect square? Give a reason. 

(ii) Find the smallest number by which 𝑁should be multiplied 

to make it a perfect square. 

(iii) Find the square root of the resulting perfect square. 

LO1 

LO2 

C4 

C5 

27 A square park has an area of 1296 m². 

(i) Find the length of one side of the park. 

(ii) Find its perimeter. 

(iii) If a pathway 2 m wide is built all around the outside of the 

park, what will be the outer side length of the park? 

(iv) Find the perimeter of the outer boundary. 

(v) Find the increase in perimeter due to the pathway. 

LO1 

LO2 

LO4 

C3 

C4 

C5 

28 Using prime factorisation, answer the following: 

(i) Show whether 9408 is a perfect square. 

(ii) Find the smallest number by which it should be multiplied 

to make it a perfect square. 

(iii) Find the square root of the resulting perfect square 

LO1 

LO2 

C3 

C4 

C5 

Case Study Based  

29 (Sports Ground Design) 

The Sports Club of a school is developing a square practice 

ground for students. The area available for the ground is 1600 

m². Around the ground, a walking track of 3 m width is to be 

constructed. The Physical Education teacher also wants to place 

one lamp post at each corner of the outer boundary. 

Answer the following questions: 

(i) Find the side of the square practice ground. 

(ii) Find the perimeter of the original ground. 

(iii) Find the side length of the outer boundary after 

constructing the track.  

(iv) Find the perimeter of the outer boundary. 

LO1 

LO2 

LO4 

C3 

C4 

C5 

30 (Packing Wooden Cubes) 

A carpenter manufactures wooden cubes of side 6 cm. These 

cubes are packed inside a large cubical box whose side is 24 

cm. 

Answer the following questions: 

(i) How many small cubes fit along one edge of the large cube? 

(ii) How many small cubes can be packed in the large cube? 

(iii) If each small cube weighs 250 g, what is the total weight of 

all cubes? 

(iv) 64 is both a perfect square and a perfect cube (True/False) 

 

LO1 

LO2 

LO4 

C3 

C4 

C5 



Answers: 

Q. 1 2 3 4 5 

Ans. B C C B C 

Q. 6 7 8 9 10 

Ans. D A C C D 

Q. 11 12 13 14 15 

Ans. Perfect square; 

√144 = 12 

225 = 15²; not a 

perfect cube 

2 es; 6400 = 

80² 

8, 27, 64, 125 (or 

any four correct 

cubes) 

Q. 16 17 18 19 20 

Ans. (a) 18 (b) 15 51; difference of 

consecutive 

squares is an odd 

number 

100 m Squares: 1, 

4, 9, 16, 

25; Cubes: 

1, 8, 27, 64, 

125 

Square-numbered 

lockers remain 

open because only 

square numbers 

have an odd 

number of factors. 

Q. 21 22 23 24 25 

Ans. i)Not a perfect 

square; 

ii)multiply by 

10 

(i) Not a square 

(ii) Perfect square 

(70² = 4900) (iii) 

Perfect square 

(42² = 1764) 

ide = 28 m, 

Perimeter = 

112 m, Cost 

= ₹8400 

Perfect 

square; 

√1156 = 34 

∛10648 = 22 

Q. 26 27 28 29 30 

Ans. Not a perfect 

square; multiply 

by 2; square 

root = 300 

Side = 36 m, 

Perimeter = 144 

m, Outer side = 

40 m, Outer 

perimeter = 160 

m, Increase = 16 

m 

Not a perfect 

square; 

multiply by 

6; square 

root = 168 

40m 

160m 

46m 

184m 

4 

64 

16kg 

True 

 

Challenging Questions (Stage 1) 

1.A number has exactly 15 factors. Can it be a perfect square? Justify your answer with an 

example. 

2. Without calculating the square, determine which number has the larger square: 98 or 101. 

Explain your reasoning. 

3. A number is divisible by 4 and 9 but not by 25. Can it be a perfect square? Explain. 

4. Find two consecutive natural numbers between which the square root of 170 lies. 

5. A cube has 729 unit cubes. Find the number of unit cubes along one edge. 

 

 



Challenging Questions (Stage 2) 

1. Find the smallest perfect square that is divisible by 18, 24 and 30. 

2. Find the least number that should be divided by 5400 to obtain a perfect cube. 

3. A square floor has 2025 tiles, one tile occupying one square unit.Without multiplication, 

determine the number of tiles along one side. 

4. Find the value of 512 − 492 without finding the individual squares. 

5. he product of two consecutive natural numbers is never a perfect square. 

Explain why. 

Challenging Questions (Stage 2) 

1. Find the smallest number greater than 500 that is both a perfect square and a perfect cube. 

2. If 𝑥2 = 1764 and 𝑦3 = 1728, find  𝑥 + 𝑦. 

3. How many perfect squares are there between 1000 and 2000? 

4. The volume of a cube is 13824 cm³. Find the length of one edge. 

5. A number is a perfect square and a perfect cube. It has exactly 49 factors. Find the number. 

 

Answers (Challenging Questions) 

 Q1 Q2 Q3 Q4 Q5 

Stage1  Yes; 

Example: 

144 

101² is 

larger 

Yes; 

Example: 36 

13 and 14 9 

Stage2  3600 25 45 200 Product of 

consecutive 

natural 

numbers 

cannot be a 

perfect 

square 

Stage3  729 54 13 perfect 

squares 

24cm 2⁴⁸ 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



POWER PLAY 

Learning Outcomes:  

 LO1: Understand powers and exponents.  

LO2: Apply laws of exponents in calculations.  

LO3: Represent large and small numbers using powers of 10.  

LO4: Solve real-life problems involving exponents. 

 LO5: Develop logical reasoning and problem-solving skills. 

 Competencies: 

C1: Conceptual understanding  

C2: Numerical computation  

C3: Logical reasoning  

C4: Real-life application 

Q.No. QUESTION LO Competency 

MCQ’s (One Mark Each) 

1 81 can be expressed as: 

(a) 94       (b) 34      (c) 273      (d) 33 

LO1 C1 

2 The value of 52 x 5-2 is 

(a) 1        (b) 5      (c) 54        (d) 5-4 

LO2 C2 

3 What is the value of 73 ÷ 7? 

(a) 7        (b) 49     (c) 343     (d) 497 

LO2 C2 

4 The exponential form of 625 is 

(a) 53      (b) 52      (c) 54        (d) 55 

LO1 C1 

5 The standard form of 0.000072 is 

(a) 72 × 104         (b) 72 × 10-4 

(c) 7.2 × 105        (d) 7.2 × 10-5 

LO3 C2 

6 Which of the following is equal to 25 × 32? 

(a) 96     (b) 144     (c) 288    (d) 1 

 

LO2 C2 

7 What is the value of 71  x 7 0x 71? 

(a) 7      (b) 101       (c) 7101     (d) 49 

 

LO2 C2 

8 How many 4-digit codes can be formed using digits 0-9 

(repetition allowed)? 

(a) 1000               (b) 10,000  

(c) 9,000              (d) 100 

 

LO4 

LO5 

C2 

C3 

C4 

9 (-2)4 × (-3)2 is equal to: 

(a) 144      (b) -144     (c) 36     (d) -36 

LO2 C2 



10 The value of : 20 x 30 + 50 

(a) 3         (b) 2          (c) 5      (d) 11 

LO1 C1 

C2 

Short Answer Type (Two Marks Each) 

11 Write one crore in powers of 10.  LO3 C2 

12 Find the value of 50 LO1 C1 

13  Every square number is also a cube.TRUE /FALSE LO5 C3 

14 Product of two cube numbers is a cube.TRUE/FALSE LO5 C3 

15 Write  exponential form of 648 . LO1 

LO2 

C1 

C2 

16  Simplify using laws of exponents: 52 × 53 LO2 C2 

17 Write 256 as a product of powers of prime factors. LO1 C2 

18 Which is greater: 36 or 29? LO5 C3 

19 Express 10000 as both a square and a cube power if 

possible. 

LO1 C1 

20 Find the fourth power of 6.   

Short Answer Type (Three Marks Each) 

21 Express the height of a bundle of 500 papers placed on 

each other if the thickness of one paper is 0.0016 cm, in 

standard form. 

LO4 

LO5 

C2 

C3 

C4 

22 Find the unit digit in the value of 3100. LO5 C3 

23 Express the product of 1.5 × 103 and 2.5 × 10-5 in the 

standard form. 

LO3 C2 

24 Convert the following to exponential form: 

(a) 8 × 8 × 8 × 8  (b) z × z 

(c) 4 × 4 × 6 × 6 × 6 

LO1 C2 

25 Write the following as a product of their prime factors 

using powers. 

(a) 924  (b) 875  (c) 1080 

LO1 C1 

C2 

Long Answer Type (Five Marks Each) 

26 Fill in the blanks 

 

 Expression Simplified 

Form 

(a) 7-2 …………. 

(b) …………… 4500 

(c) 10° ………… 

(d) (3-1)2 …………. 

(e) ……………….. 400 
 

LO1 

LO2 

LO3 

LO5 

C1 

C2 

C3 

27 Express the number appearing in the following statements 

in standard form. 

(i) The population of a city is 650000. 

(ii) The distance between Earth and Sun is about 93000000 

miles. 

(iii) A petri dish contains 0.000045 g of bacteria. 

LO3 

LO4 

C2 

C4 



(iv) The mass of a hydrogen atom is approximately 0.0167 

g. 

28  Simplify each expression to its simplest form. 

(a) (23 × 5-2)2 (b) 3 0+ 40 

(c) (104 ÷10-3)2 (d) 3 0   -  40 

(e) (2-3)-2 

LO2 C2 

Case Study Based  

29 A company manufactures tiny microchips with dimensions 

5 × 103 m in length, 2 × 10-3 m in width and 1 × 103 m in 

height 

 

 

 

 

 

 

 

 

 

 

(a) Calculate the volume of one microchip.Express your 

answer in cubic metres using exponents. 

(b) If the company produces 106 microchips then what 

would be the total volume of all the microchips produced? 

Express the total volume in standard form. 

LO1 

LO2 

LO3, 

LO4 

LO5 

C2 

C3 

C4 

30 A warehouse has 10 aisles, each aisle has 10 shelves and 

each shelf stores 10 boxes. 

 

 

 

 

 

 

 

 

 

 

 (a) Express total boxes using powers. 

 

 (b) Find total boxes. 

LO1 

LO2 

LO3 

LO4 

LO5 

C1 

C2 

C3 

C4 

C5 

 

 

 

 



Answers: 

Q. 1 2 3 4 5 6 7 8 

Ans. b a b c d c b  

Q. 9 10 11 12 13 14 15 16 

Ans. (a) 144 (c)2 107 1 False False 23 × 34 3125 

Q. 17 18 19 20 21 22 23 24 

Ans. 28 29 1002 64 

=1296 

8 × 10-1 

cm 

1 3.75 × 

10-2 

84,z2, 

42 x 63 

Q. 25 26 27 28 29 30   

Ans. (a)22x3x7x11 

(b)53 x7 

(c) 23 x 33 x5 

(a)1/49 

(b)45 

x 102  

(c)1 

(d)1/9 

(e)4 

x102 

(i)   6.5 

× 105 

(ii)  9.3 

× 

107 miles 

(iii)  4.5 

× 10-5 g 

(iv)1.67 

X10-3 

(a) 

64/625 

(b) 2 

(c)1014 

(d)0 

(e)64 

(a) 

104 cubic 

metres 

(b) 

1010 cubic 

metres 

(a) 

103 

(b)1000 

  

 

Challenging Questions (Stage 1) 

Q1. Find the value of 2¹0 .  

Q2. Express one billion using powers of 10(in standard form) 

 Q3. Simplify and write the answer in the exponential form.  

        (25 ÷ 28)5 × 2-5 

Q4. Express 4-3 as a power with the base 2.  

Q5 Simplify and write the answer in the exponential form.  

       (-4)-3 × (5)-3 × (-5)-3 

Challenging Questions (Stage 2) 

Q1. Find the value of 2560.16 × 160.18. 

Q2. Find x if 3x = 243.  

Q3. What would you put in the place of ’?’ to balance the equation ? 

        6.807 × 106 × ? = 6.807 × 1010 

 Q4. If a virus triples every hour, represent population after 8 hours. 

Q5. What should 69-3 be multiplied by to get 1 ?  

 



Challenging Questions (Stage 3) 

Q1. Find smallest n such that 2n > 5000. 

 Q2. Find m so that (- 3)m + 1 × (-3)5 = (-3)7 

Q3. What is 0n, where n is a positive integer? 

 Q4. A city population doubles every decade. Represent population after 4 decades 

Q5. A stadium has 10 sections, each with 10 rows and each row with 10 seats. Express total 

seats using powers of 10. 

 

Answers (Challenging Questions) 

 Q1 Q2 Q3 Q4 Q5 

Stage1 /Ans 1024 109  2-20  2-6  [100]-3  

Stage2 /Ans 4 5 104 38 69 3 

Stage3 /Ans 13 m=1 0 16 times 103 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STORY OF NUMBERS 

Learning Outcomes:  

LO1: Understand evolution of number systems. 

LO2: Compare Hindu-Arabic and Roman numerals. 

LO3: Appreciate place value and large numbers. 

Competencies: 

C1: Historical awareness. 

C2: Conceptual understanding. 

C3: Numeracy. 

C4:  Cultural appreciation. 

Q.No. QUESTION LO Competency 

MCQ’s (One Mark Each) 

1 The Lebombo bone, discovered in South Africa and estimated 

to be around 44,000 years old, is an important example of: 

A) Roman numerals  B) Early tally marks 

C) Body part counting  D) Place value system 

LO1 C1 

C4 

2 A teacher is introducing the base 5 number system. She asked 

the students to identify the third landmark number (power of 

the base) of base 5.  

(a) 5   (b) 10   (c) 25   (d) 125 

LO3 C2 

C3 

3 Which two number systems are still in use in modern times? 

(a) Roman and Mayan  (b) Babylonian and Egyptian 

(c) Roman and Mesopotamian (d) Hindu and Binary 

LO1 C1 

C4 

4  A group of indigenous people in Australia called Gumulgals 

counts a group of animals as "ukasar-urapon". Then they found 

another group with same number of animals that is counted as 

"ukasar-urapon." What is the total count of the animals of both 

groups?           

(a) ukasar-ukasar-urapon  (b) ukasar-ukasar   

(c) ukasar-ukasar-ukasar(  d) ukasar-urapon  

LO1 C1 

C4 

5 A Roman number inscribed on a tombstone is MCMLXXXII. 

What is this number in Hindu-Arabic numerals? 

(a) 1982  (b) 1972  (c) 1882  (d) 1872 

LO2 C3 

6 In the Egyptian number system, landmark numbers are 

powers of 10. How would 324 be represented? 

(a) Three 100-symbols, two 10-symbols, four 1-symbols  

(b) Three 100-symbols and 24 ones  

(c) 324 repeated symbols  

(d) One 300-symbol and one 24-symbol 

LO1 

LO3 

C2 

C3 

7 The Mayan civilisation used a symbol that looked like a 

seashell to represent:  

(a) 10     (b) 20     (c) 0      (d) 100 

LO1 C1 

C4 

8 The number 10101 in a binary (base-2) system is equivalent 

to what number in the decimal system?   

(a) 10           (b) 12          (c) 21          (d) 16 

LO3 C2 

C3 



9 Which ancient civilization used a base-60 system?   

(a) Chinese (b) Indian (c) Mesopotamian (d) Egyptian  

LO1 C1 

10 Which mathematician popularized Hindu numerals in 

Europe?   

(a) Aryabhata b) Fibonacci (c) Brahmagupta (d) Al-Kindi 

LO1 C1 

Short Answer Type (Two Marks Each) 

11 A monument was built in the year MCML in Rome.    

(a) Write your answer in Hindu-Arabic numerals.  

(b) How old is the monument today (as on date)? Write your 

answer in Roman numerals.  

LO2 C3 

12 Represent 10458 in the Egyptian number system (landmark 

powers of 10). 
LO1 

LO3 

C2 

C3 

13 Compare Mayan and Mesopotamian numeral systems with 

respect to base. 

LO1 C1 

C2 

14  A merchant records the price of silk using rod numerals as:  8 

(Zong), 5 (Heng) and 3 (Zong). Convert it into Hindu-Arabic 

numbers.    

LO1 

LO3 

C3 

15 The Gumulgal people count in groups of two. Express 9 and 

10 in their number system  

(using ukasar for 2 and urapon for 1). 

LO1 C1 

C4 

16 In the Mesopotamian (base-60) system, represent the number 

125. Show the grouping (how many 60s and 1s). 

LO1, 

LO3 

C2 

C3 

17 Convert the number 27 into Roman numerals. Show the 

grouping of landmark numbers used. 

LO2 C3 

18 What is a base-n number system? Explain with the example 

of the base-5 system and its landmark numbers. 

LO3 

 

C2 

19 The Mayans used dots for 1 and bars for 5. How many 

symbols used to represent the number 13?  

LO1 C2 

C3 

20 Explain how the Hindu number system uses place value to 

represent any number using only ten symbols (0–9). Give one 

advantage over the Egyptian system for writing very large 

numbers. 

LO3 C2 

C3 

Short Answer Type (Three Marks Each) 

21 Convert the Roman numeral CLXIV to Hindu-Arabic 

numerals. Then subtract XLV from it and express the result in 

both Roman and Hindu-Arabic numerals. Show all steps. 

LO2 

 

 

C3 

22 Zero is considered one of the greatest inventions in 

mathematics. Explain any three ways in which zero makes the 

Hindu number system more efficient. 

 

LO1 

LO3 

C1 

C2 

23 The Gumulgal people of Australia counted in groups of two. 

Express the numbers 13 and 17 in their system (ukasar = 2, 

urapon = 1). Compare their system with the Hindu-Arabic 

system in terms of efficiency for large numbers. 

 

LO1 C1 

C2 

C4 



24 Compare the Mayan number system (base nearly 20) with the 

Mesopotamian number system (base-60) with respect to their 

base, use of symbols, and place value. Give one advantage of 

each system. 

LO1 C1 

C2 

25 Convert the following rod numeral representations into 

Hindu-Arabic numerals:  

(a) 2 (Heng), 6 (Zong), 3 (Heng), 4 (Zong)  

(b) 4 (Heng), 1 (Zong), 8 (Heng), 2(Zong)  

LO1 

LO3 

 

 

C3 

Long Answer Type (Five Marks Each) 

26 “The invention of zero and the positional (place value) system 

revolutionized mathematics.” Justify this statement by 

describing the contributions of Indian mathematicians 

Aryabhata and Brahmagupta. Explain how these ideas helped 

in representing large numbers and performing calculations 

easily. Compare this with the limitations of the Egyptian or 

Mesopotamian systems using at least one numerical example. 

LO1 

LO3 

C1 

C2 

27 Compare the Roman numeral system with the Hindu-Arabic 

numeral system in detail. Explain with examples why the 

Hindu-Arabic system is more suitable for performing 

arithmetic operations like addition, subtraction, and 

multiplication. Use the numbers 456 and 289 to illustrate 

addition and subtraction in both systems. 

LO2 C2 

C3 

28 “Different civilizations developed number systems suited to 

their needs.” Discuss this statement with reference to the 

Egyptian, Roman, and Gumulgal (Australian indigenous) 

number systems. Explain the strengths and limitations of 

each. Why did the Hindu-Arabic system eventually become 

the global standard? Support your answer with suitable 

examples. 

LO1 C1 

C2 

C4 

Case Study Based 

29 During a school project on “Our Mathematical Heritage”, 

students of Class VIII visited a museum and learned about 

different ancient number systems. They were given the task to 

represent the number 284 using Egyptian, Roman, and Mayan 

systems. The teacher explained that the Egyptian system uses 

repeated symbols for powers of 10, Roman uses additive and 

subtractive notation, while the Mayan system is vigesimal 

(base-20) with dots and bars. 

 

 

 

 

 

 

 

 

LO1 

LO3 

C1 

C2 

C3 

C4 



(a) Represent 284 in the Egyptian number system and count 

the total number of symbols used. 

(b) Convert 284 to the Mayan number system (show grouping 

by 20s and units). 

(c) Which of these three systems is closest to the modern 

Hindu-Arabic system and why?  

30 While exploring a historic fort, Aarav noticed a date engraved 

on an old building as MDCCCLXXVI. Curious about its 

meaning, he asked his history teacher. The teacher explained 

that ancient monuments often use Roman numerals to record 

important years and events. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Questions: 

(a)Convert MDCCCLXXVI into the Hindu-Arabic numeral 

system.  

(b)Write the Hindu-Arabic numeral 1947 in Roman numerals.  

(c)State one limitation of the Roman numeral system that 

makes calculations difficult. 

LO2 C1 

C3 

C4 

 

 

 

 

 

 

 

 

 

 



Answers: 

Q. 1 2 3 4 5 

Ans. b d d c a 

Q. 6 7 8 9 10 

Ans. a c c c b 

Q. 11 12 13 14 15 

Ans. (a) 1950 

(b) 

CCLXXVI 

(approx. 76 

years as on 

2026) 

1×10000 + 0×1000 

+ 4×100 + 5×10 + 

8×1 →   

Mayan → 

nearly base-20 

(vigesimal); 

Mesopotamian 

→ base-60 

(sexagesimal). 

Both use place 

value and zero 

placeholder. 

8×100 + 5×10 + 3×1 

= 853 

9 = ukasar-

ukasar-ukasar-

ukasar-urapon 

10 = ukasar-

ukasar-ukasar-

ukasar-ukasar 

Q. 16 17 18 19 20 

Ans. 125 = 2×60 

+ 5 

XXVII A base-n 

system has 

landmark 

numbers as 

powers of n. 

Example 

(base-5): 1, 5, 

25, 125, 625 

2 bars (10) + 3 dots 

(3) = 13 (total 5 

symbols) 

Hindu system 

uses place value 

— digit position 

determines value 

(e.g., 3, 30, 300). 

Advantage: Only 

10 symbols 

needed for any 

large number vs 

Egyptian’s 

repeated symbols. 

Q. 21 22 23 24 25 

Ans. CLXIV = 

164 

164 – 45 = 

119 

Roman: 

CXIX 

 

1.Acts as 

placeholder 

(distinguishes 3, 30, 

300). 

2.Enables positional 

system for large 

numbers3 

Treated as a number 

(Brahmagupta) — 

allows operations 

like 0 + a = a, a × 0 

= 0. 

13 = ukasar-

ukasar-ukasar-

ukasar-ukasar-

ukasar-urapon 

17 = ukasar-

ukasar-ukasar-

ukasar-ukasar-

ukasar-ukasar-

ukasar-urapon 

Hindu-Arabic 

is far more 

efficient due 

to place value 

and zero. 

Mayan: base ~20, 

dots & bars, vertical 

placement. 

Mesopotamian: 

base-60, wedge 

symbols. 

Both use place 

value. Advantage 

Mayan: good for 

calendar; 

Mesopotamian: time 

measurement. 

(a) 2634 

(b) 4182 

 



Q. 26 27 28 29 30 

30

An

s. 

Aryabhata used 

zero as 

placeholder in 

place value. 

Brahmagupta 

treated zero as a 

number and gave 

arithmetic rules. 

These enabled 

compact 

representation of 

large numbers 

and easy 

calculations. 

Egyptian system 

needs hundreds 

of repeated 

symbols for large 

numbers. 

Roman: No 

zero, non-

positional, 

difficult for 

arithmetic. 

Hindu-

Arabic: 

Positional, 

zero, very 

efficient. 

456 + 289 

= 745 (easy 

in Hindu-

Arabic; 

tedious in 

Roman). 

Egyptian: 

Additive, 

repetitive symbols. 

Roman: Additive + 

subtractive. 

Gumulgal: 

Grouping by 2s. 

Hindu-Arabic 

became global due 

to zero + place 

value — compact 

and excellent for 

calculations. 

(a)Egyptian: 2×100 

+ 8×10 + 4×1 → 14 

symbols 

 

 

 

 

 

= 

(b) Mayan: 14×20 + 

4 → 14 in 20s place 

(2 bars + 4 dots), 4 

in units. 

(c) Hindu-Arabic is 

closest due to place 

value and zero. 

(a) 1876 

(b) 

MCMXLVII 

(c) No zero 

and non-

positional 

→ very 

difficult for 

arithmetic 

operations. 

 

Challenging Questions (Stage 1) 

Q.1.Convert the Roman numeral LXXV to Hindu-Arabic numerals. 

Q.2.Which ancient civilization used the base-60 (sexagesimal) number system that still 

influences our time measurement? 

Q.3.What is the base of the Egyptian number system? 

Q.4.Write the first three landmark numbers in the base-5 system. 

Q.5.The Gumulgal people counted in groups of two (ukasar = 2, urapon = 1). Express the 

numbers 7 and 11 in their system. Why is this system more efficient than pure tally marks? 

Challenging Questions (Stage 2) 

Q.1.Convert MCDXLVI to Hindu-Arabic numerals. How old would a monument built in this 

year be in 2026?  

Q.2.Represent 236 in the Egyptian number system. How many symbols are needed? 

Q.3. Represent 100 using the Mayan Number system system 

Q.4.Compare the Roman and Hindu-Arabic systems for performing the subtraction CLXX – 

LXV. Solve in both systems and explain why one is easier. 

Q.5.Using the ideas of base systems discussed in the chapter, convert the number 365 (days 

in a year) into a hypothetical base-12 system (like some ancient systems). Represent it using 

powers of 12 and discuss its advantages for calendar-related counting 



Challenging Questions (Stage 3) 

Q.1.Using the concept of base-n systems, explain why base-10 feels "natural" yet base-60 

(Mesopotamian) or base-20 (Mayan) suited certain cultures. 

Q.2.Why did the Chinese alternate between vertical (Zong) and horizontal (Heng) rod 

symbols in their numeral system? 

Q.3.Discuss with examples how the transmission of Hindu-Arabic numerals from India to 

Europe via the Arab world impacted scientific progress and trade.  

Q.4.Explain with an example how the place value system in the Hindu-Arabic numerals 

makes it easier to represent and add large numbers compared to tally marks or Roman 

numerals. 

Q.5.In the Mayan system, represent 142 (show grouping by 20s). Why did the Mayans use 

360 instead of 400 in their calendar place value? 

Answers (Challenging Questions) 

 Q.1 Q.2 Q.3 Q.4 Q.5 

Stage 1 75 Mesopotamia

n 

10 1, 5, 25 7 = ukasar-ukasar-

ukasar-ukasar-urapon-

ukasar-urapon; 11 = 

ukasar-ukasar-ukasar-

ukasar-ukasar-ukasar-

urapon; More efficient 

due to grouping. 

Stage 2 1446; Age in 

2026 = 580 years 

2×100 + 3×10 

+ 6×1 → 11 

symbols 

5×20 + 0 → 

5 dots in 20s 

place 

Roman: 

difficult; 

Hindu-

Arabic: easy 

(170 – 65 = 

105) 

365 in base-12:  

2×144 + 5×12 + 5 = 

2,5,5 (base-12) 

Stage 3 Base-10 natural 

(10 fingers); 

base-60 good for 

time/division; 

base-20 for 

Mayan calendar. 

To avoid 

confusion in 

writing 

direction / for 

different place 

values. 

Enabled 

faster trade 

calculations 

and scientific 

progress in 

Europe. 

Example:  

234 + 156 

easy in 

place value 

vs Roman 

or tally. 

7×20 + 2;  

Used 360 for calendar 

(approx. days in a 

year). 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



QUADRILATERALS 

 Learning Outcomes  

LO1: Classify Quadrilaterals 

LO2: Investigate properties of sides and angles 

LO3: Angles and Diagonals 

LO4: Solve the geometric problems using these properties 

   Competencies 

C1: Spatial Reasoning 

C2: Visualisation 

C3: Deductive thinking 

C4: Geometric construction 
Q.No QUESTION LO Competency 

MCQ’s (One Mark Each) 

1 A quadrilateral has _____ sides. LO1 C1 

2 Sum of interior angles of a quadrilateral is: (a) 180° (b) 360° (c) 

270° (d) 90° LO2  C3 

3 A rectangle has all angles equal to: (a) 60° (b) 90° (c) 120° (d) 

45° LO2 C2 

4 A square is also a: (a) Triangle (b) Rectangle (c) Pentagon (d) None LO2 C4 

5 A parallelogram has opposite sides: (a) Unequal (b) Equal and 

parallel (c) Perpendicular (d) Curved 
LO2 C2 

6 A quadrilateral with one pair of parallel sides is a: (a) Kite (b) 

Trapezium (c) Square (d) Rhombus LO1 C1 

7 A rhombus has all sides: (a) Equal (b) Unequal (c) Parallel only 

(d) None LO2 C2 

8 Number of diagonals in a quadrilateral is: (a) 1 (b) 2 (c) 3 (d) 4 LO1 C1 

9 If three angles of a quadrilateral are 90°, 80°, and 100°, the fourth 

angle is: (a) 90° (b) 80° (c) 70° (d) 100° LO3 C3 

10 Which quadrilateral has all sides equal and all angles 90°? (a) 

Rhombus (b) Kite (c) Square (d) Trapezium LO4 C4 

Short Answer Type (Two Marks Each) 

11 Define a quadrilateral. LO1 C1 

12 Write any two properties of a rectangle. LO2 C2 

13 Find the fourth angle if three angles are 80°, 90°, and 100°. LO3 C3 

14 Write any two properties of a square. LO2 C2 

15 How is a rhombus different from a square? LO4 C4 

16 Name the quadrilateral having exactly one pair of parallel sides. LO1 C1 

17 Draw and label a parallelogram ABCD. LO2 C2 



18 State the angle-sum property of a quadrilateral. LO2 C3 

19 Name any two quadrilaterals with opposite sides parallel. LO1 C4 

20 How many diagonals does a quadrilateral have? Draw them. LO2 C2 

Short Answer Type (Three Marks Each) 

21 Construct a KITE whose diagonals are of lengths 6cm and 8 cm. LO3 C2 

22 Explain any three properties of a parallelogram. LO2 C2 

23 Compare a square and a rectangle (any three points). LO4 C4 

24 Explain why a square is also a rectangle. LO4 C4 

25 A quadrilateral has angles 90°, 80°, 70°, and x°. Find x. LO3 C3 

Long Answer Type (Five Marks Each) 

26 Explain the properties of a square with a neat diagram. LO4 C4 

27 Compare parallelogram, rectangle, and square on the basis of 

sides and angles. LO4 C4 

28 ABCD is a parallelogram where ∠A= (2x + 50°) and ∠C = (3x + 

40°).  

  (i) Find the value of x 

  (ii) find the measure of each angle. 

LO4 C4 

Case Study Based 

29 Riya is designing a square garden. Each side of the garden is 

equal and all angles are 90°. 

a) Name the quadrilateral formed. 

b) Write two properties of this quadrilateral. 

LO4 C4 

30 A window frame has one pair of opposite sides parallel and the 

other pair not parallel. 
a) Name the quadrilateral 

b) Write one property of it. 

LO4 C4 

31 The Shri Yantra is a sacred geometric diagram composed of nine 

interlocking triangles that form 43 smaller, subsidiary triangles 

around a central point (the bindu). It is a treasure trove of sacred 

geometry, featuring the Golden Ratio (Φ ≈ 1.618), circle-line 

intersections, and trigonometric ratios.  

 

 

 

 

 

 

 
 
 
Question 1: The Shri Yantra is primarily built from interlocking 

triangles. There are 4 upward-pointing triangles (representing 

Shiva) and 5 downward-pointing triangles (representing Shakti). 

If all 9 of these primary triangles intersect to create smaller 

regions, how many total smaller triangles (known as konas) are 

formed in the center?  

LO1 

LO2 

LO3 

LO4 

C1 

C2 

C3 

C4 



Question 2: The outer part of the Shri Yantra consists of a large 

square known as the Bhupura. If the side length of this square is 

20 cm, what is its total area, and what is the maximum area of a 

circle that can be perfectly inscribed inside it?  

Question 3: The outermost lotus ring of the Shri Yantra features 

16 petals. Assuming each petal is an identical, symmetrical 

curved shape that spans an equal angle at the center of the 

diagram, what is the central angle in degrees that defines the arc 

of each petal?  

Question 4: Within the 9 interlocking triangles, many are 

isosceles triangles. Suppose one of these primary downward-

pointing triangles has a base of 12 cm and two equal legs of 10 

cm each. 

     (a) What is the height of the triangle? 

     (b) What is its total area? 

 

ANSWERS 

Q. 1 2 3 4 5 

Ans. 4 sides 360° 90° Rectangle Equal and parallel 

Q. 6 7 8 9 10 

Ans. Trapezium Equal 2 90° Square 

Q. 11 12 13 14 15 

Ans. A polygon 
with four 
sides 

Opposite sides equal; 
all angles 90°. 

90°. All sides equal; all 
angles 90°. 

Square has all 
angles 90°, 
rhombus need not 

Q. 16 17 18 19 20 

Ans. Trapezium. Diagram. Sum of interior 
angles = 360°. 

Parallelogram, 
Rectangle. 

Two diagonals. 

Q. 21 22 23 24 25 

Ans. Correct 
construction 

Opposite sides equal, 
opposite sides 
parallel, opposite 
angles equal 

Any three valid 
comparison 
points. 

Because it has 
opposite sides equal 
and all angles 90°. 

x = 120°. 

Q. 26 27 28 29 30 

Ans. Properties of 
square with 
diagram. 

Comparison table of 
sides and angles. 

Missing angle = 
70°, property 
used: angle-
sum of 
quadrilateral = 
360 

a) Square (b) Any two 
properties 

a) Trapezium (b) 
One pair of parallel 
sides. 

Q. 31     

Ans. 43 small triangles.,  
Area = 400 cm². Circle Area = 100π cm² ≈ 314.16 cm².,  

22.5°. a)8 cm b)48 cm2  



Challenging questions (Stage 1) 

1.One angle of a quadrilateral is 120° and the remaining three angles are equal. Find the 

measure of each of  

 the three equal angles.  

2. Construct a KITE whose diagonals are of lengths 6cm and 8 cm.  

3. One angle of a parallelogram is of measure 70°. Find the measure of the remaining angles 

of the  

 parallelogram. 

4. The angles of a quadrilateral are x,2x,4x,5x. Find the value of x and also all the angles.  

5. Draw a quadrilateral whose one pair of opposite sides are parallel and the other two non 

parallel 

 

Challenging questions (Stage 2) 

1. A quadrilateral has angles 80°, 100°, 70° and x°. What is the value of x? 

 (a) 100°    (b) 110°    (c) 120°                (d) 90° 

 2. If ABCD is a rectangle, then  

  (a) ∠B=90                  (b) AC=BD   (c) AB=CD                      (d) All are true 

 3. Which of the following quadrilaterals has both pairs of opposite sides parallel and all angles 
equal? 

(a) Rhombus           (b) Parallelogram            (c) Squar              (d) Trapezium 

 4. Which of the following statement is FALSE about a Rhombus? 

 a) Opposite sides are equal b) Opposite angles are equal 

 c) All angles are equal d) Opposite sides are parallel 

 5.Consider the parallelogram MATH shown below in which AH=12 cm 

For the parallelogram to be a rectangle, what should be the length of TM? 

 a) TM= 12 cm  b)TM is less than 12 cm 

c) TM is greater than 12 cm d)none of these 

 

 

 

 

 



Challenging questions (Stage 2) 

1. ABCD is a parallelogram where ∠A = (2x + 50°) and ∠C = (3x + 40°). 
(i) Find the value of x. 
(ii) Find the measure of each angle. 
 

 

 

 

 

2. ABCD is a rectangle. Its diagonals meet at O. 
Find x, if OA = 3x + 1 and OB = 2x + 4. 

 

 

 

 

3. In the given figure, ABCD and BDCE are parallelograms with common base DC. If BC ⟂ BD, 
then find ∠BEC. 

 

 

 

 

 

4. GUNS is a parallelogram. Find x and y. 

 

 

 

 

 

 

 

5. RUNS is a parallelogram. Find x and y. 

 

A 

D C 

B 
(2x+50)0 

(3x+40)0 

A B 

C D 

O 

2x+4 3x+1 

A B 
E 

C D 

300 

G U 

N S 

3y-1 

18 

26 

3x 

R U 

N S 



Answers (Challenging Questions) 

Q. 1 2 3 4 5 

Stage 1 (b) 110° (d) All are true (c) Square  (c) All angles are 

equal  
(a) TM= 12 

cm 

Stage 1 80° Correct 
construction 
by drawing 
perpendicular 
bisector 

∠D=110° 30°,60°,120°,150° Isosceles 
trapezium 

Stage 1 (i) x=10° 
(ii) ∠D=110° 

X=3 ∠BEC =60° x= 6,y =9 x=13,y=3 

 

           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



NUMBER PLAY 
 
Learning Outcomes: 

LO1: Apply divisibility rules  

LO2: Find factors and multiples  

LO3: Identify prime and composite numbers  

LO4: Solve number-based puzzles  

Competencies: 

C1: Critical thinking  

C2: Analytical ability  

C3: Number reasoning  

C4: Conjecturing 

 

Q.No Question LO Competency 

MCQs (One Mark Each) 

1 Which of the following is divisible by 9? 

(a) 234  (b) 235  (c) 236  (d) 237 

LO1 

LO2 

C2 

C3 

2 Which number is a prime number? 

(a) 21  (b) 29  (c) 35   (d) 49 

LO3 C2 

3 LCM of 4 and 6 is: 

(a) 12  (b) 24  (c) 6   (d) 18 

LO2 C2 

C3 

4 Which number is divisible by both 2 and 3? 

(a) 15  (b) 18  (c) 25   (d) 27 

LO1 C2 

5 HCF of 12 and 18 is: 

(a) 6  (b) 3  (c) 12  (d) 9 

LO2 C2 

6 Which is a composite number? 

(a) 13  (b) 17  (c) 21  (d) 19 

LO3 C2 

7 A number divisible by 10 must end with: 

(a) 5  (b) 0  (c) 2  (d) 1 

LO1 C3 

8 Which is the smallest prime number? 

(a) 0  (b) 1  (c) 2  (d) 3 

LO3 C2 

9 Which number is a multiple of 7? 

(a) 48  (b) 49  (c) 50  (d) 51 

LO2 C2 

10 Which rule checks divisibility by 3? 

(a) Last digit even (b) Sum of digits divisible by 3 

(c) Ends with 0 (d) Multiply digits 

LO1 C3 

2 Marks Questions 

11 Check whether 456 is divisible by 3 and 9. LO1 C2 

12 Find the HCF of 24 and 36. LO2 C2 

13 Write all factors of 28. LO2 C3 

14 Is 51 a prime number? Justify. LO3 C1 

C2 

15 Find LCM of 5 and 10. LO2 C2 

16 Check if 121 is prime or composite. LO3 C2 

17 Find the smallest number divisible by both 4 and 6. LO2 C3 



18 Write first 5 multiples of 8. LO2 C3 

19 Test divisibility of 145 by 5 and 9. LO1 C2 

20 Find two prime numbers between 10 and 20. LO3 C2 

3 Marks Questions 

21 Find HCF and LCM of 12 and 15. LO2 C2 

C3 

22 Explain divisibility rule of 11 with example. LO1 C3 

23 Find all prime numbers less than 30. LO3 C2 

24 Find smallest number divisible by 3, 4, and 5. LO2 C3 

C4 

25 Check whether 221 is prime using factor method. LO3 C2 

5 Marks Questions 

26 Find LCM of 12, 15 and 20 using prime factorization. LO2 C2 

C3 

27 Explain all divisibility rules (2, 3, 5, 9, 10) with examples. LO1 C3 

28 Solve a number puzzle:- 

A number is divisible by 2, 3, and 5. What is the smallest 

such number? 

LO4 C1 

C4 

Case Study Based Questions 

29 A shopkeeper arranges chocolates in packets of 6 and 8. 

Find the smallest number of chocolates needed so that no 

chocolate is left. 

LO2 

LO4 

C2 

C4 

30 A number when divided by 3, 4, and 5 leaves no remainder. 

Find such smallest number and explain the method. 

LO4 C2 

C4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Answers: 

Q. 1 2 3 4 5 

Ans. A B A B A 

Q. 6 7 8 9 10 

Ans. C B C B B 

Q. 11 12 13 14 15 

Ans. Divisible by 3, 

Not Divisible by 

9 

12 

 

1, 2, 4, 7, 

14, 28 

No, composite 

(3 × 17) 

10 

Q. 16 17 18 19 20 

Ans. Composite 

 (11 × 11) 

12 8, 16, 24, 

32, 40 

Divisible by 5 11, 13, 17, 

19  

(any two) 

Q. 21 22 23 24 25 

Ans. HCF = 3,  

LCM = 60 

Example: 121  

→ (1+1) − 2 = 0 ⇒ 

divisible by 11 

2, 3, 5, 7, 

11, 13, 

17, 19, 

23, 29 

60 Not prime 

(13 × 17) 

Q. 26 27 28 29 30 

Ans. 60 

 

2 → last digit even 

3 → sum divisible by 3 

5 → ends with 0 or 5 

9 → sum divisible by 9 

10 → ends with 0 

30 24 60 

 

Challenging Questions (Stage 1) 

 

Q.1 Find a number divisible by 4 and 6 but not by 8. 

 

Q.2 Find smallest number divisible by 7 and 9. 

 

Q.3 Check if 143 is prime. 

 

Q.4 Find HCF of 45 and 75. 

 

Q.5 Write 3 composite numbers between 10–20. 

Challenging Questions (Stage 2) 

 

Q.1 Find LCM of 8, 12, 20. 

 

Q.2 Explain why 1 is neither prime nor composite. 

 

Q.3 Find all factors of 36. 

 



Q.4 Solve puzzle: A mystery number has the following properties: 

• It is divisible by 3 

• It is divisible by 5 

• It is not divisible by 2 

Find the smallest such number and explain your reasoning. 

 

Q.5 Find prime numbers between 30–50. 

 

Challenging Questions (Stage 3) 

 

Q.1 Find smallest number divisible by 2,3,4,5,6. 

 

Q.2 Prove 37 is prime. 

 

Q.3 Find HCF of 3 numbers (12,18,24). 

 

Q.4 Find the smallest number which is divisible by 4, 6 and 9. 

 

Q.5 Find a number which is divisible by 2, 3 and 5 but not by 4. 
 

Answers (Challenging Questions) 

 Q.1 Q.2 Q.3 Q.4 Q.5 

Stage 1 12 63 Not prime (11 × 

13) 

15 12, 14, 15 

Stage 2 120 1 has only one 

factor 

1, 2, 3, 4, 6, 9, 12, 

18, 36 

15 31, 37, 41, 43, 

47 

Stage 3 60 Prime (only 

divisible by 1 

and 37) 

6 36 30 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WE DISTRIBUTE YET THINGS MULTIPLY 

Learning Outcomes: 

LO1: Understand the distributive property of multiplication over addition and subtraction. 

LO2: Apply distributive property to simplify calculations. 

LO3: Use distributive property in algebraic expressions. 

LO4: Solve real-life problems using distributive property. 

LO5: Develop logical reasoning and computational skills. 

Competencies: 

C1: Conceptual understanding 

C2: Application of mathematical operations 

C3: Algebraic reasoning 

C4: Problem-solving 

Q.No Question LO Competency 

MCQs (One Mark Each) 

1 Which property is used in 7(5+3)=7×5+7×3? 

a) Commutative  b) Associative 

c) Distributive   d) Identity 

LO1 C1 

2 Find 12×(10+2). 

a) 120   b) 122  c) 132  d) 144 

LO2 C2 

3 Simplify: 6(a+4) 

a) 6a+4  b) 6a+24 c) 10a  d) 24a 
LO3 C3 

4 The value of 8(15−5) is: 

a) 80   b) 100  c) 120  d) 160 
LO2 C2 

5 Which expression is equivalent to 9×19? 

a) 9(20−1)  b) 9(10+9) c) 19+9 d) 9(20+1) 
LO2 C2 

6 Expand: 4(2x+3) 

a) 8x+3  b) 8x+12 c) 6x+12 d) 8x+7 
LO3 C3 

7 Find 25×14 using distributive property. 

a) 300   b) 325  c) 350  d) 375 
LO2 C2 

8 Simplify: 5(m−2) 

a) 5m−2  b) 5m−10 c) 3m  d) 10m 
LO3 C3 

9 The distributive property helps in: 

a) Division only  b) Mental multiplication 

c) Finding factors only d) Subtraction only 

LO5 C4 

10 Find 11×21. 

a) 221   b) 231  c) 241  d) 252 
LO2 C2 

2 Marks Questions 

11 Use distributive property to find 14×12. LO2 C2 

12 Expand 7(x+5). LO3 C3 

13 Find 18×9 using distributive property. LO2 C2 

14 Simplify 3(4a+2). LO3 C3 

15 Evaluate 12(20−3). LO2 C2 



16 Expand 5(2m+7). LO3 C3 

17 Find 16×13 using distributive property. LO2 C2 

18 Simplify 9(p−4). LO3 C3 

19 Evaluate 25×18 using distributive property. LO2 C2 

20 Expand 8(3x+5). LO3 C3 

3 Marks Questions 

21 Use distributive property to find 23×14. LO2 C2 

22 Simplify 4(3x+5)+2x. LO3 C3 

23 A library has 18 shelves. Each shelf contains (20+4) books. Find 

the total number of books. 
LO4 C4 

24 Expand and simplify 6(2a+3)−4a. LO3 C3 

25 Find 27×19 using distributive property. LO2 C2 

5 Marks Questions 

 

26 A school buys 25 packets of notebooks. Each packet contains 

(30+2) notebooks. Find the total number of notebooks. 
LO4 C4 

27 Simplify 7(4x+3)+5(2x−1). LO3 C3 

28 A farmer plants 24 rows of trees. Each row contains (15+5) trees. 

Find the total number of trees. 
LO4 C4 

Case Study Based Questions 

29 A shopkeeper sells 18 cartons of juice. Each carton contains 

(12+3) juice boxes. Find the total number of juice boxes using 

distributive property. 

 

 

 

 

 

 

 

 

 

LO4 C4 

30 There are 16 groups in a sports event. Each group has (10+5) 

students. Find the total number of students. 

 

 

 

 

 

 

 

 

 

 

 

LO4 C4 



Answers 

Q 1 2 3 4 5 6 7 8 

Ans C 144 6a+24 80 9(20−1) 8x+12 350 5m−10 

Q 9 10 11 12 13 14 15 16 

Ans Mental 

multiplication 
231 168 7x+35 162 12a+6 204 10m+35 

Q 17 18 19 20 21 22 23 24 

Ans 208 9p−36 450 24x+40 322 14x+20 432 8a+18 

Q 25 26 27 28 29 30   

Ans 513 800 38x+16 480 270 240   

 

Challenging Questions (Stage 1) 

Q.1. Find 39×12 using distributive property. 

Q.2. Simplify 8(2x+5)−3x. 

Q.3. Find 48×19 mentally. 

Q.4. Expand 6(3a−4). 

Q.5. A box contains (25+8) balls. Find balls in 15 boxes. 

Challenging Questions (Stage 2) 

Q.1. Simplify 5(3x+4)+2(2x−1). 

Q.2. Find 67×18 using distributive property. 

Q.3. Expand and simplify 7(2a+5)−3(a−2). 

Q.4. A school has 32 classes with (25+4) students each. Find total students. 

Q.5. Find 99×37 mentally. 

Challenging Questions (Stage 3) 

Q.1. Simplify 8(4x−3)+5(2x+7). 

Q.2. Find 125×28 using distributive property. 

Q.3. Expand and simplify 9(3a−2)−4(a+5). 

Q.4. A warehouse has 48 shelves with (18+7) boxes each. Find total boxes. 

Q.5. Find 999×24 using distributive property. 

Answers (Challenging Questions) 

 1 2 3 4 5 

Stage 1  468 13x+40 912 18a−24 495 

Stage 2  19x+18 1206 11a+41 928 3663 

Stage 3  42x+11 3500 23a−38 1200 23976 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PROPORTIONAL REASONING–1 

Learning Outcomes: 

LO1: Compare quantities using ratios 

LO2: Identify proportional relationships 

LO3: Solve unit-rate and scale problems 

 

Competencies: 

C1: Quantitative reasoning 

C2: Estimation 

C3: Real-life application 

C4: Data interpretation 

 

Q.No Question LO Competency 

MCQs (One Mark Each) 

1 Ratio of 24 to 36 in simplest form. 

a)3:2  b)9:4  c)2:3  d)4:9 

LO1 C1 

2 Equivalent ratios 4:6 is 

a) 10:15 b)15:10 c)6:4  d)1:1 

LO2 C1 

3 If 5:8 = x:24 then value of x is 

a)10  b)15  c)5  d)20 

LO2 C1 

4 If cost of 4 notebooks ₹120 then unit cost is: 

a) ₹480  b) ₹30  c) ₹360  d) 

₹120 

LO3 C2 

5 If a:b = 3:5, and b = 20 the value of a is: 

a)12  b)10  c)3  d)5 

LO1 C1 

6 Is 12, 18, 24 in proportion? 

a)Yes  b)No  c)May be  d) Can’t say 

LO2 C1 

7 Fraction notation of the ratio 2:3 is: 

a)2.3  b)0.66  c)3/2  d)2/3 

LO1 C1 

8 If 7:x = 21:42 the value of x: 

a)14  b)10  c)7/2  d)126 

LO2 C1 

9 Identify if directly proportional: cost and number of items. 

a) Directly proportional  b) Inversely  proportional

  

c)Both    d)Data insufficient  

LO2 C3 

10 Which of the following is not equivalent to others: 

4:6, 14:21, 25:75, 2:3 

a) 2:3  b) 25:75 c) 4:6  d) 14:21 

LO2 C3 

2 Marks Questions 

11 Simplify 18:24 and check if equal to 3:4. LO1 C1 

12 Find x if 6:x = 9:15. LO2 C1 

13 A car travels 120 km in 3 hours. Find unit rate. LO3 C3 

14 Are 8:12 and 14:21 proportional? Justify. LO2 C1 



15 Divide ₹200 in ratio 2:3. LO1 C3 

16 Find missing term: 9:12 = x:20. LO2 C1 

17 Check if 5,10,15,30 are proportional. LO2 C1 

18 Find value of x: 4:5 = 16:x. LO2 C1 

19 If 3 pens cost ₹45, find cost of 1 pen. LO3 C3 

20 Identify if speed and time are inversely proportional. LO2 C3 

3 Marks Questions 

21 Divide 360 in ratio 3:5:4. LO1 C3 

22 If 8 workers complete work in 6 days, how many days for 4 

workers? 

LO3 C3 

23 Find x and y if x:y = 2:3 and x+y = 50. LO1 C1 

24 Check if 12, 18, 20, 30 are proportional and justify. LO2 C1 

25 A map scale is 1:1000. Find actual distance for 5 cm. LO3 C4 

5 Marks Questions 

26 A recipe uses flour and sugar in ratio 3:2. If 600g flour is used, 

find sugar required and total mixture. 

LO1 

LO3 

C3 

27 A train covers 180 km in 3 hours. Find distance in 5 hours 

assuming constant speed. 

LO3 C3 

28 The ratio of boys to girls is 4:5. Total students = 180. Find number 

of boys and girls. 

LO1 C3 

Case Study Based Questions 

29 A shop sells 5 books for ₹200. 

(a) Cost of 1 book 

(b) Cost of 8 books 

(c) Is relation proportional? 

(d) Find cost of 12 books 

LO2 

LO3 

C3 

C4 

30 In a class, boys: girls = 3:2. Total = 50. 

(a) Number of boys       (b) Number of girls 

(c) New ratio if 10 girls join     (d) Is relation proportional? 

LO1 

LO3 

C3 

C4 

 

Answers 

Q 1 2 3 4 5 6 7 8 

Ans c a b b a a d a 

Q 9 10 11 12 13 14 15 16 

Ans 
a b 

3:4 

Yes 
10 40 km/h Yes 

₹80, 

₹120 
15 

Q 17 18 19 20 21 22 23 24 

Ans 
Yes 20 ₹15 Yes 90,150,120 

12 

days 
20,30 Yes 

Q 25 26 27 28 29 30   

 5000 m 400g sugar 

1000g total 

300 

km 

80 

boys, 

100 

girls 

₹40,₹320,Yes,₹480 30,20, 

3:3,Yes 

  



Challenging Questions(Stage 1) 

1. Find x:       3:5 = x:10 

2. Find the ratio of a weight of 4 kg to weight of 350 g. 

3. Write as ratios and reduce ratios to their simplest forms: 

(a) 112and 208 

(b) 104 kg and 221 kg 

4.  18:24:: 20: _________ 

5. Give two ratios that are proportional to 4:9 

(a) ________________________________ 

(b) ________________________________ 

Challenging Questions (Stage 2) 

1. If 12 notebooks cost ₹180, find the cost of 20 notebooks. Are the quantities in direct 

proportion? Justify your answer. 

2. A car travels 150 km using 10 litres of petrol. How much distance will it travel using 16 

litres of petrol, assuming constant mileage? Identify the type of proportion. 

3. The cost of 5 pens is ₹75. 

(i) Find the cost of 8 pens. 

(ii) Find how many pens can be bought for ₹150. 

(iii) Verify whether the relationship is proportional. 

4. In a school, the ratio of boys to girls is 3 : 5. If total students = 120, find the number of 

boys and girls. Also check for total = 200. 

5. If 18 meters of cloth cost ₹540, find: 

(i) the cost of 25 meters of cloth 

(ii) how many meters of cloth can be bought for ₹900 

Also state the type of proportion. 

Challenging Questions (Stage 3) 

1. A contractor plans to build a wall. 

• 12 workers can complete the wall in 10 days.  

• After 4 days, the contractor increases the number of workers to 18.  

Answer the following: 

(i) How much work is completed in the first 4 days? 

(ii) How much work remains? 

(iii) How many days will the remaining work take with 18 workers? 

(iv) Total number of days required to complete the wall. 

 



2. The ratio of incomes of A and B is 4 : 5, and the ratio of their expenditures is 3 : 4. If both 

save ₹2000 each, find their incomes. 

 

3. The cost of apples varies directly with their weight. If 3.5 kg of apples cost ₹280: 

(i) Find the cost of 5 kg apples 

(ii) How many kg of apples can be bought for ₹400 

(iii) If the price increases by ₹10 per kg, find the new cost of 5 kg apples 

 

4. A map is drawn to a scale of 1 : 50,000. The distance between two cities on the map is 6 

cm. 

(i) Find the actual distance in km. 

(ii) If another map uses a scale of 1 : 25,000, what will be the map distance for the same 

actual distance? 

5. 15 workers can complete a piece of work in 24 days. After 8 days, 5 workers leave the job. 

How many more days will the remaining workers take to complete the work? 

 

Answers (Challenging Questions) 

 Q1 Q2 Q3 Q4 Q5 
Stage 1 6 80:7 7:13 

8:17 
80/3 8/18, 12/27 

Stage 2 300 
yes 

240 
Direct 

120 
10 
Direct 

45, 75 
75,125 

750 
30 
Direct 

Stage 3 2/5 
3/5 
4Days 
8Days 

8000 
10000 

400 
5kg 
₹450 

3km 
12cm 

24days 

 


