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CHAPTER – 1:  

 

1.1 THE SINGLE NATIONAL CURRICULUM MATHEMATICS (VI -VIII) 2020: 

 
Mathematics is a discipline that is extremely essential for everyday life and is deeply connected 

with other disciplines like Arts, Sciences, and Technology. The Single National Curriculum (SNC) 

for mathematics grades VI-VIII, aims to ensure that all students become fluent in the fundamentals 

of mathematics and are able to apply mathematical reasoning in their real life. The curriculum 

design focuses on application of mathematical skills for problem solving with increasing 

complexity in order to develop and strengthen the students’ conceptual base. 

 

1.2 Aims of Mathematics Curriculum Grade (VI-VIII) 
 

The main aims of the SNC Mathematics (VI-VIII) are to: 
 

 provide a framework that encompasses all curriculum expectations for grades (VI-VIII); 

 help teachers to plan instruction for learning; 

 guide the development of assessment tasks and tools; 

 provide various criteria and categories to assess and evaluate student learning; 

 assist teachers in providing meaningful feedback to students; 

 help administrators to monitor the progress of each grade students. 

The SNC Mathematics (VI-VIII) is based on standards that provide a set of progressive and 

detailed learning outcomes for each topic and grade. The grade-wise learning development is 

shown through a progression grid/matrix. The Students Learning Outcomes (SLOs) are also given 

in detail for each grade, which will help teachers to plan their lessons and administrators to monitor 

effective learning of students. 

The SNC Mathematics (VI-VIII) comprises four content strands namely Numbers and 

Operations, Algebra, Measurements and Geometry, and Data Handling in continuation with the 

SNC Mathematics Pre (I-V). It provides basic knowledge in these areas along with their 

application in daily life situations to help the upcoming generations to meet future challenges. This 

curriculum promotes logical and critical thinking to help learners in drawing conclusions in real 

life situations. A conscious attempt has been made to design the curriculum in such a way that 

reduces the fear factor in learning Mathematics. This fosters students’ conceptual learning and 

understanding instead of rote memorization. The CPA (Concrete, Pictorial, and Abstract) approach 

has been adopted to help both teachers and learners to explore, discover and create new avenues 

and aspects of the discipline on the basis of their prior knowledge. 
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The new curriculum will help learners to; 

 Become more confident in their ability to do mathematics; 

 Use their knowledge and connect mathematics with situations outside the classroom; 

 Develop mathematical understanding and give meanings to skills and concepts they have 

learnt; 

 Reason, communicate ideas, make connections, and apply knowledge and skills; 

 Enjoy mathematics; 

The new curriculum redefines the role of the teacher in the classroom. An effective teacher has the 

ability to enhance interest among learners towards Mathematics. They facilitate the learners with 

a variety of teaching strategies to explain mathematical concepts. They give constructive feedback 

to learners and encourage them to learn from their mistakes. A non-threatening and cordial 

atmosphere is maintained for the learners to feel safe, happy and comfortable during lessons. In an 

elementary mathematics classroom, the teacher focuses on facilitating learners to develop 

mathematical knowledge and skills through the process of critical thinking rather than making 

them memorize facts and textbook questions. This helps learners to analyze problems and break 

them down into manageable steps to reflect on their strategies and adjust their own approach where 

necessary. 

The role of quality textbooks is of prime importance for learning mathematics. A quality textbook 

assists learner in developing conceptual clarity and applying them in new situations. Additional 

learning resources, manipulatives, workbooks, electronic and web-based material are available for 

effective teaching and learning. A number of classroom activities and websites have been 

suggested throughout the curriculum for effective understanding of Mathematical concepts. 

In order to complete the learning cycle, assessment of student learning is of prime importance. 

Assessment is perceived to serve two different purposes 

 formative to improve instruction and 

 Summative to measure student’s achievement. 
 

Assessment may be classified as 
 

a. Assessment for learning, which is more commonly known as formative and diagnostic 

assessment. Assessment for learning is the use of a task or an activity for the purpose of 

determining student’s progress during a unit or block of instructions. It helps the teacher to 

gauge learner’s understanding and apply remedial measures to build upon weak areas. This 

assessment is done on an ongoing manner. 

b. Assessment of learning, which is often known as summative assessment. Assessment of 

learning is the use of a task or an activity measure, record and report on a student’s level of 

achievement with regards to specific learning expectations. This assessment is done at the 

end of a term or unit. 
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1.3 Integration of Values in Mathematics Curriculum 

Present mathematics curriculum (VI-VIII) emphasis on moral values and ethics. While writing 

textbooks 12 core Values to be integrated in the Mathematics lessons are 

 

 

 

 

 
 

1. Peace 2. Respect 3. Love 4. Tolerance 5. Honesty 6. Humility 7. Cooperation 8. Happiness 

9. Responsibility 10. Simplicity 11. Freedom 12. Unity. 
 

1.4 Integration of Information Communication Technology (ICT)  

in Mathematics Curriculum 

The curriculum also aims at integrating ICT in Mathematics. Computers offer powerful 

opportunities for learners to explore mathematical ideas, to generalize, explain results, and analyze 

situations, to receive fast and reliable feedback. Using ICT needs careful planning – not just for 

the organization of hardware and appropriate software, but also organization of appropriate 

activities that allow for off-computer mathematical thinking as well as on- computer exploration. 

Integrating ICT: 

 allows students to investigate or be creative in ways not possible otherwise, 

 gives students access to information not otherwise readily available, 

 engages students in the selection and interpretation of information, 

 helps students think through and understand important ideas, 

 enables students to see patterns or behaviors more clearly, 

 adds reliability or accuracy to measurement. 

happiness unity 

simplicity responsibility freedom 

respect peace cooperation love 

tolerance honesty humility 
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1.5 MATHEMATICS CURRICULUM CONTENT STRANDS: 

 

Curriculum for Mathematics is comprised of four main content strands which include Numbers 

and Operations, Measurement and Geometry, Algebra and Data Handling. All of these content 

strands are underpinned by a common strand of reasoning and logical thinking.

Data Handling 

Algebra 

Measurement and 
Geometry 

Numbers and 
Operations 

R
ea

so
n

in
g
 a

n
d
 L

o
g
ic

al
 

T
h
in

k
in

g
 



Curriculum for Mathematics VI-VIII 2020 

7 

 

 

 

 

Key Learning Strands Standards 

1. Numbers and Operations The learner will be able to: 

 identify numbers, ways of representing, 

manipulating, and effect of properties of numbers in 

various situations;  

 evaluate real life situations by identifying, 

mathematically valid arguments and drawing 

conclusion to enhance their mathematical thinking. 

2. Algebra The learners will be able to:  

 formulate and use algebraic identities, expressions, 

linear equations to analyze real life situations by 

identifying, mathematically valid arguments and 

drawing conclusion to enhance their mathematical 

thinking 

 
3. Geometry and Measurement  The learner will be able to: 

 analyze characteristics and properties of geometrical 

shapes and develop arguments about their 

relationships; 

 

 evaluate real life situations by identifying, 

mathematically valid arguments and drawing 

conclusion to enhance their mathematical thinking. 

4. Data Handling The learner will be able to: 

• collect, organize, analyze, display and interpret data/ 

information; 

 

• evaluate real life situations by identifying, 

mathematically valid arguments and drawing 

conclusion to enhance their mathematical thinking. 
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1.6 THE MATHEMATICS CURRICULUM STANDARDS AND BENCHMARKS 
 

The Standards for Mathematics are further sub-divided into the following Benchmarks for 

 Grade Level-VI-VIII: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Standards Benchmarks Grade-(VI-VIII) 

Numbers and Operations 

 

 identify numbers, ways of 

representing, manipulating, and 

effect of properties of numbers in 

various situations;  

 evaluate real life situations by 

identifying, mathematically valid 

arguments and drawing conclusion 

to enhance their mathematical 

thinking. 

Learner will be able to: 

 identify different types of sets  

 apply and verify properties of set operations  

 recognize, identify and compute real numbers and 

their properties 

 solve real life situations of percentage, ratio, rate 

and proportion 

Standards Benchmarks Grade-(VI-VIII) 

Algebra 

 
 

 formulate and use algebraic 

identities, expressions, linear 

equations to analyze real life 

situations by identifying, 

mathematically valid arguments and 

drawing conclusion to enhance their 

mathematical thinking 

 

Learner will be able to: 

 

 apply basic algebraic operations to manipulate 

algebraic expressions 
 

 formulate and solve real life situations 

involving simultaneous linear equations 

analytically and graphically 

Standards Benchmarks Grade-(VI-VIII) 

Measurement and Geometry 

 analyze characteristics and 

properties of geometrical shapes 

and develop arguments about 

their relationships; 

 

 evaluate real life situations by 

identifying, mathematically valid 

Learner will be able to: 

 identify the properties of geometrical shapes 

 calculate the area and perimeter of 2-D shapes 

 identify congruency and similarity of triangles 

 calculate the surface area and volume of 3-D 

objects 

 Reflect, rotate, translate and enlarge a given shape 

 Construct triangles (given SAS, SSS, ASA and HS) 

and quadrilaterals 
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arguments and drawing 

conclusion to enhance their 

mathematical thinking. 

 apply geometrical concepts in real life situations 

Standards Benchmarks Grade-(VI-VIII) 

Data Handling 

 

• collect, organize, analyze, display 

and interpret data/ information; 

 

• evaluate real life situations by 

identifying, mathematically valid 

arguments and drawing conclusion 

to enhance their mathematical 

thinking. 
 

learner will be able to: 

 represent and interpret information using data 

 

 understand the spread of data about its mean value 

 

 differentiate and apply different concepts of 

probability in real life situations 
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CHAPTER – 2: PROGRESSION GRID 

The Progression grid, thereafter, serve as a guide indicating how competencies at a particular developmental level are to be attained in 

order to meet the standards. They provide indicators of expectations from students at completion of each grade (VI - VIII). 

A progression grid is showing a gradual development of students learning objectives from one grade to another to bridge the gaps between 

the grades. 

Numbers and Operations 

                                                                             SETS 
Grade 5 Grade 6 Grade 7 Grade 8 

  Use language, notation and 

Venn diagrams to describe Sets 

and their elements 

 finite and infinite sets 

 empty set 

 singleton set 

 universal set 

 Use language, notation (tabular and 
descriptive form) and Venn diagrams to 
describe sets and their elements 

 Describe the sets: 
 natural numbers (N) 
 whole numbers (W) 
 even numbers (E) 
 odd numbers (O) 
 prime numbers (P) 
 integers (Z) 

 Differentiate the following: 

 subsets and supersets 

 proper and improper subsets 

 equal and equivalent sets 

 disjoint and over lapping sets 

 Describe operations on sets: 

 union of two sets 

 intersection of two sets 

 difference of two sets 

 Complement of a set 
 Verify the following 

 A ∩ 𝐴𝑐 = ∅. 

 A ∪ 𝐴𝑐 = U 

 (𝐴 ∪ 𝐵)𝑐= 𝐴𝑐 ∩ 𝐵𝑐 

 Describe sets using language 

(tabular, descriptive and set-

builder notation) and Venn 

diagrams  

 Find power set P (A) of a set 

A, where A has up to four 

elements 

 Verify commutative, 

associative and distributive 

laws with respect to union 

and intersection 

 Use Venn diagram to 

demonstrate union and 

intersection of two sets 

(Subsets, overlapping sets 

and disjoint sets) 

 Verify De Morgan’s laws and 

represent them through Venn 

diagram 

 Apply sets in real life situations 
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 (𝐴 ∩ 𝐵)𝑐= 𝐴𝑐 ∪ 𝐵𝑐 
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WHOLE NUMBERS, INTEGERS, RATIONAL NUMBERS AND REAL NUMBERS 

Grade 5 Grade 6 Grade 7 Grade 8 

  WHOLE NUMBERS 

 read numbers up to 

1,000,000(one million) in 

numerals and words 

 write numbers up to 

1,000,000 (one million) in 

numerals and words 

    Addition and Subtraction of    

Whole numbers 

 add numbers up to 6-digit 

numbers 

 solve real life situations 

involving addition of up to 6-

digit numbers 

 subtract up to 6-digit 

numbers. 

 solve real life situations 

involving subtraction of up to 

6-digit numbers. 

Multiplication and Division of 

whole numbers 

 multiply up to 6-digit 

numbers by 10, 100, and 

1000. 

 multiply up to 6-digit 

number, by a number up to 

3-digit 

 solve real life situations 

involving multiplication of 

up to 6-digit numbers, by a 

up to 3-digit numbers. 

 divide up to 5-digit numbers 

by 10,100 and 1,000 

INTEGERS 

 Recognize integers 

 Identify: 

• negative integers 

• positive integers  

• zero (0) as a neutral integer 

 

Ordering of Integers 

 Represent integers on number line 

 Identify integers on number line as: 

• positive integer 

• negative integer 

• neutral integer 

 Arrange a given list of integers in 

ascending and descending order 

 Apply integers to solve real life 

situations 

Absolute or Numerical Value of an 

Integer 

 Explain absolute or numerical 

value of an integer as its distance 

from zero on the number line and is 

always positive 

 Arrange the absolute or numerical 

values of the given integers in 

ascending and descending order 

   Addition of Integers 

 Add two integers up to 2-digit with 

the same and opposite signs and 

represent it on a number line 

 Verify commutative and 

associative law of addition for 

integers up to 2-digit numbers 

RATIONAL NUMBERS 

 Identify a rational number as 

a number that can be 

expressed in the form of 

𝑝/𝑞, where p and q are 

integers and 𝑞  ≠   0. 
 Represent rational numbers 

on a number line 

 Compare two rational 

numbers 

 Arrange rational numbers in 

ascending or descending 

order 

Properties of Rational Numbers 

w.r.t Addition 

 Verify associative property 

of rational numbers 

 Recognize 0 as additive 

identity 

 Identify additive inverse of a 

rational number 

 Verify commutative property 

of rational numbers 

Properties of Rational Numbers 

w.r.t Multiplication 

 Verify associative property 

of rational numbers 

 Recognize 1 as 

multiplicative identity 

 Identify the multiplicative 

inverse of a non-zero rational 

number 

 Verify commutative property 

REAL NUMBERS 

 Demonstrate decimal 

fractions as 

terminating, 

non-terminating and 

recurring and non-

recurring 

 Differentiate 

rational and 

irrational numbers 

 Recognize real 

numbers as union of 

rational and 

irrational numbers 

 Recognize the 

absolute value of a 

real number  

Properties of Real 

Numbers 

 Demonstrate the 

properties of real 

numbers and their 

subsets with respect 

to addition and 

multiplication 

• closure property 

• associative property 

• existence of identity 

element 

• existence of inverses  

• commutative 

property 
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 divide, up to 5-digit 

numbers by up to 2-digit 

numbers 

 solve real life situations 

involving division of 

numbers, up to 5-digit by a 

number up to 2-digit 

Estimation 

 round off a 4-digit numbers 

up to three decimal places to 

the nearest tenth or 

hundredth 

 estimate sum or difference of 

the numbers up to 4-digit. 

 

 Identify “0” as an additive identity 

 Identify additive inverse of an 

integer 

   Subtraction of integers 

 Subtract two integers up to 2-digit 

with same and opposite signs  

    Multiplication of integers 

 Multiply two integers up to 2-digit 

with the same and opposite signs  

 Verify commutative and 

associative law of multiplication 

for integers up to 2-digit numbers 

 Identify “1” as a multiplicative 

identity 

 Verify Distributive law of 

multiplication over addition up to 

2-digit integers 

 Verify Distributive law of 

multiplication over subtraction up 

to 2-digit integers 

Division of integers 

 Divide two integers with same and 

opposite signs 
Simplifications 

 Explain the order of mathematical 

operations by applying the 

BODMAS rule 

 Simplify mathematical expressions 

involving integers, fractions and 

decimals 

of rational numbers 

 Verify distributive property 

of rational numbers with 

respect to multiplication over 

addition and subtraction. 

 Apply the operations on 

rational numbers in real life 

situations 

• distributive property 

of multiplication 

over addition/ 

subtraction 
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FACTORS AND MULTIPLES 
Grade 5 Grade 6 Grade 7 Grade 8 

HCF and LCM 

 find HCF of two or three 

numbers, up to 2-digits, 

using prime factorization 

method and division 

method  

 find LCM of two or three 

numbers, up to 2-digit, 

using prime factorization 

method and division 

method 

 solve real life situations 

involving HCF and LCM 

 

 Factors and Multiples 

 Recognize factors of 

numbers up to 3-digit 

 Recognize multiples of 

numbers up to 2-digit  

Divisibility Test 

 Test whether the numbers  

2, 3, 4, 5, 6, 8, 9,10 can 

divide a given number 

without performing the 

actual division 

Factorization 

 Find prime factors of a given 

number up to 4-digit and 

express its factors in the 

index notation (base and 

exponent) 

HCF 

 Find HCF of three 

numbers up to 3-digit by  

• prime factorization 

• long division method 

LCM 

 Find LCM of up to four 

numbers of 3-digit by 

 prime factorization 

 division method 

Application of HCF and LCM 

• Apply HCF and LCM in 

real life situations 

Squares and Square roots  

Squares 

• Recognize square of a 

number as multiplication of a 

number with itself 

• Calculate square of a 

number up to 3-digit 

• Apply the following 

properties of perfect square 

of a number: 

 the square of a 

proper fraction is 

less than itself 

 the square of a 

decimal less than 

1, is less than 

itself 

Square Roots 

 Find square roots of perfect 

squares using factorization 

up to 3-digit of: 

 natural numbers 

 fractions 

 decimals  

 Solve real life situations 

involving square roots 

    Square Roots 

 Compute square root of: 
 a natural number 

 a common fraction 

 a decimal, 

given in perfect square form, 

by division method up to 6-

digit 

 Calculate square root of a 

number up to 4-digit with 

maximum 2-decimal places 

which is not a perfect 

square 

 Apply squares and square 

roots in real life situations 

Cubes and Cube roots 

 Compute cubes of natural 

numbers up to 2- digit 

 Recognize perfect cubes 

 Calculate cube roots of a 

number up to 5-digit which 

are perfect cubes by prime 

factorization method 

 Apply cubes & cube roots 

in real life situations 
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             FRACTIONS, DECIMALS, BODMAS RULE, SIMPLIFICATIONS 

Grade 5 Grade 6 Grade 7 Grade 8 

Fractions 

 add and subtract two or more 

fractions with different 

denominators 

 multiply a fraction by a 

 1-digit numbers and 

demonstrate with the help of 

diagrams 

 multiple two or more 

fractions involving proper, 

improper fractions and mixed 

numbers 

 solve real life situations 

involving multiplication of 

fractions 

 divide a fraction by a whole 

number 

 divide a fraction by another 

fraction involving proper, 

improper fractions, and 

mixed numbers 

 solve real life situations 

involving division of 

fractions 

 

Decimals  

 compare numbers up to 3-

digit with two decimal places 

 arrange numbers up to 3-digit 

numbers with two decimal 

places in ascending and 

descending order 
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 add and subtract 4-digit 

numbers up to 3-decimals 

places 

 multiply a 

 3-digit numbers up to two 

decimal places by 10, 100, 

and 1000 

 multiply a 3-digtnumbers up 

to two decimal places by a 

whole number up to 2-digit 

 multiply a 3-digt number up 

to two decimal places by a 

 3-digit numbers up to two 

decimal places 

 divide a 3-digt numbers up to 

two decimal places by 10, 

100, and 1000 

 divide a 3-digt numbers up to 

two decimal places by a 

whole number up to 2-digit 

 divide a 3-digit numbers up 

to two decimal places by a 

 2-digit number up to one 

decimal place 

convert fractions to decimals 

numbers using division. 

 solve real life situations 

involving division of 

 3-digit numbers up to two 

decimal places 
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             RATIO, RATE AND PROPORTION, DIRECT AND INVERSE PROPORTION 
Grade 5 Grade 6 Grade 7 Grade 8 

Time 
 solve real life 

situations involving 

conversion, addition 

and subtraction of 

units of distance 

 convert hours to 

minutes and vice 

versa, minutes to 

seconds and vice 

versa 

 convert years to 

months and vice 

versa, months to 

days and vice versa, 

weeks to days and 

vice versa 

 add and subtract 

interval of time in 

hours and minutes 

with carrying and 

borrowing 

 solve real life 

situations involving 

conversion, addition 

and subtraction of 

intervals of time. 

 

Ratio and Rate  

Ratio 

 Express ratio as 

comparison of two 

quantities that are 

measured in same units 

 Calculate ratio of two 

numbers/ quantities up to 

3-digit 

 Simplify given ratio into 

lowest (equivalent) form 

 Describe the relationship 

between ratio and fraction 

 Explain continued ratio 
Rate 

 Explain rate as 

comparison of two 

quantities that are 

measured in different 

units 

 Solve real life situations 

involving rate 

Direct and Inverse 

Proportion 

 

 Explain proportion as 

equality of two ratios 

 Calculate direct 

proportion 

 Calculate inverse 

proportion 

 Solve real life situations 

involving direct and 

inverse proportion 

 

Compound 

Proportion 

 Solve direct proportion of 

two quantities using table, 

equation and graph 

 Solve inverse proportion 

of two quantities using 

table, equation and graph 

 Solve real life situations 

involving compound 

proportion 

 



Curriculum for Mathematics VI-VIII 2020 

16 

 

 

 

FINANCIAL ARITHMETIC 
Grade 5 Grade 6 Grade 7 Grade 8 

     Percentage 

 recognize percentage as a 

special kind of fraction. 

 convert percentage to 

fraction and to decimal 

number vice versa only 

for numbers without 

decimal part i.e. 35 %, 

75% etc. 

 solve real life situations 

involving percentage 

 

Percentage 

 Express one quantity as 

percentage of another 

 Compare two quantities 

by percentage 

 Increase or decrease a 

quantity by a given 

percentage 

 Solve real life situations 

involving percentage 

 

     Profit, loss and discount 

 Differentiate between 

selling price and cost 

price, profit, loss and 

discount, profit percentage 

and loss percentage 

 Solve real life situations 

involving profit, loss and 

discount 

     Taxes 

 Explain income tax, 

property tax, general sales 

taxes and value-added tax 

 Solve real life situations 

involving commission and 

tax 

     Zakat and Ushr 

 Calculate zakat and ushr 

 Solve real life situations 

related to zakat and ushr 

  Currency Conversion 

 Convert Pakistani 

currency to well-known 

international currencies 

Profit, Loss and Discount 

 Explain profit percentage 

and loss percentage  

 Explain percentage 

discount 

 Solve real life situations 

involving successive 

transactions 

Profit and Markup 

 Explain profit and markup 

 Calculate: 

 the profit/ markup 

 the principal 

amount 

 the profit/ markup 

rate, time period 

 Solve real life situations 

involving profit/ markup 

Insurance 

 Explain insurance, 

partnership and 

inheritance  

 Solve real life situations 

involving: 

 Insurance 

 Partnership 

 inheritance 
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                                                      INTRODUCTION TO ALGEBRA 
Grade 5 Grade 6 Grade 7 Grade 8 

 Algebraic Expression 

 Explain the term algebra as 

an extension of arithmetic, 

where letters, numbers and 

symbols are used for 

construction of algebraic 

expressions 

 Explain basic arithmetic 

operations using Algebra 

 Evaluate an algebraic 

expression or algebraic 

formula 

Algebraic Sentence 

 Explain an algebraic 

sentence as combination of 

algebraic expressions using 

symbols >, <, =, ≠. 

 Differentiate a statement as 

open, true and false 

 Manipulate simple algebraic 

expressions using addition 

and subtraction 

 Simplify algebraic 

expressions 

 

 

Algebraic Expression 

 Explain variable as a 

quantity which can take 

various numerical values 

 Recognize polynomial as an 

algebraic expression in 

which the powers of variable 

are whole numbers 

 Identify a monomial, a 

binomial and a trinomial as a 

polynomial 

Operations with Polynomials 

 Add two or more 

polynomials 

 Subtract a polynomial from 

another polynomial 

 Multiply: 

 monomial with 

monomial 

 monomial with 

binomial/Trinomial 

 binomials with 

binomial/Trinomial 

 Divide: 

 A polynomial of 

degree up to 3 by a 

monomial 

 A polynomial of 

degree up to 3 by a 

binomial 

 Simplify algebraic 

expressions involving 

addition, subtraction, 

multiplication and division 

Division of Algebraic Expressions 

 Divide a polynomial by a 

linear and quadratic 

polynomial 

Basic Algebraic Identities 

 Recognize and verify 

algebraic identities  

 (a + b)2 = a2+ b2 + 

2ab 

 (a - b)2 = a2+ b2- 2ab 

 (a + b) (a-b) = a2- b2 

 Apply algebraic identities to 

solve problems like (103)2, 

(1.03)2, (99)2,, 101 × 99 
Factorization 

 Factorize the following 

types of expressions: 

 𝑘𝑎 + 𝑘𝑏 + 𝑘𝑐 

 𝑎𝑐 +  𝑎𝑑 +  𝑏𝑐 +  𝑏𝑑 

 𝑎2 − 𝑏2 

 𝑎2 ± 2𝑎𝑏 + 𝑏2 
 𝑎2 ± 2𝑎𝑏 + 𝑏2 − 𝑐2 

Manipulation of algebraic 

expressions 

 Manipulate the following 

types of expressions: 

 (a + b)3 = a3 + 
3a2 b 

 + 3ab2 + b3 
 (a − b)3 = a3 – 3a2 

b + 3ab2 
+b3 

Laws of Exponents/ Indices  
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  Identify base, index/ 

exponent and its value 

 Use rational numbers/ 

variables to deduce the 

following laws of exponents/ 

indices 

Product Law:  

 when bases are same but 

exponents are different 

𝑎𝑛 × 𝑎𝑚 = (𝑎)𝑚+𝑛 

 When bases are different but 

exponents are same: 

𝑎𝑛 × 𝑏𝑛 = (𝑎𝑏)𝑛 

         Quotient Law:  
• when bases are same but 

exponents are different 

𝑎𝑚 ÷ 𝑎𝑛 = (𝑎)𝑚−𝑛 

• For zero exponent, 𝑎0 = 1 
• For exponent as negative 

integer:  

𝑎−𝑚 = 
1

𝑎𝑚 

• When bases are different but 

exponents are same 

𝑎𝑛 ÷ 𝑏𝑛 = (
𝑎

𝑏
)

𝑛

 
 

 

Power law: 

     (𝑎𝑚)𝑛= 𝑎𝑚𝑛 

  Recognize the concept of 

power of integer/variable 

that is (a)n when n is even 

or odd integer 

 Apply laws of exponents/ 

indices to evaluate 

expressions 
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                                                            LINEAR EQUATIONS 
Grade 5 Grade 6 Grade 7 Grade 8 

 Linear Equations in one variable 

 Recognize linear Equation 

in one variable 

 Construct linear equations 

in one variable 

 Solve simple linear 

equation involving integers, 

fractions and decimal 

coefficients 

 Solve linear equations of 

the type: 

 

 𝑎𝑥 +  𝑏 =  𝑐, 𝑎 ≠
 0 

 
𝑎𝑥 + 𝑏

𝑐𝑥 + 𝑑
 = 

𝑚

𝑛
 ,      𝑛 ≠

 0 

 Solve real life situations 

involving linear equations 
 

Graphs of Linear Equations 

 Explain the solution of 

linear equations in one 

variable 

 Describe Cartesian 

coordinate system. 

 Plot the graph of the linear 

equation 𝑎𝑥 +  𝑏 = 0 

where 𝑎 ≠  0 

 Recognize the equation of 

horizontal and vertical lines 

 Construct linear equation in 

two variables such as  

𝑎𝑥 +  𝑏𝑦 =  𝑐, 𝑎 and 𝑏 are 

not zero simultaneously 

 Plot graphs of linear 

equations in two variables 

 Find values of ‘𝑥’ 𝑎𝑛𝑑 ‘𝑦’ 
from the graph 

Linear Equations 

Graphs of Linear Equations  

 Plot the graph of equation 

𝑦 =  𝑚𝑥 +  𝑐 

 Interpret the gradient/ slope 

of the straight line 

 Determine the y-intercept of 

a straight line 

Simultaneous Linear Equations 

 Construct simultaneous 

linear equation in two 

variables 

 Solve simultaneous linear 

equations in two variables 

using 

 Elimination method

 Substitution method

 Graphical method

 Solve real life situations 

involving two simultaneous 

linear equations in two 

variables
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Measurements and Geometry 
 

Geometry 
Grade 5 Grade 6 Grade 7 Grade 8 

  Angles 

 Identify different types of 

angle (acute, right, obtuse) 

 recognize straight and 

reflex angle 

 describe adjacent, 

complementary, and 

supplementary angles 

 identify and describe 

triangles with respect to 

their sides (equilateral, 

isosceles, and scalene 

triangles) 

 identify and describe 

triangles with respect to 

their angles (acute angled, 

obtuse angled, and right 

angles triangle) 

 recognize the kinds of 

quadrilateral (square, 

rectangle, parallelogram, 

rhombus, trapezium, and 

kite) 
 

 

Parallel and Perpendicular Lines 

 Differentiate parallel and 

perpendicular lines (line 

segments) 

 Explain transversal as a line 

intersecting two (parallel) 

lines 

Angles 

 Calculate adjacent, 

complementary, 

supplementary angles 

 Differentiate corresponding, 

alternate and vertically 

opposite angles 

 Calculate unknown angles 

involving corresponding, 

alternate and vertically 

opposite angles 

 

Quadrilaterals   

 Calculate unknown angles 

using the properties of 

quadrilaterals (square, 

rectangle, parallelogram, 

rhombus, trapezium, and 

kite) 

 

Polygons 

 Explain a polygon and its 

elements 

 Pentagons 

 Hexagons 

 Octagons 

 decagons 

 Calculate the interior and 

exterior angles of a 

polygon 

 Calculate the sum of 

interior angles of a 

polygon 

 

Circle 

 Describe a circle and its 

center, radius, diameter, 

chord, arc, major and 

minor arcs, semicircle and 

segment of the circle 

 

Congruent and Similar Figures 

 Identify congruent and similar 

figures 

 Recognize the symbol of 

congruency 

 Apply the properties for two 

figures to be congruent or similar 

Congruent Triangles 

 Apply following postulates for 

congruency between triangles: 

 SAS≅ S   A   S   
 SSS ≅ SSS, 
 ASA≅ASA 
 HS≅HS 

Circle 

 Explain the terms related to the 

circle: 

 arc (major and minor 

arcs) 

 sector 

 chord 

 semi-circle 

 central angle 

 secant 

 tangent 

 concentric circles 

 Calculate the arc length of the 

circle by expressing the arc length 

as a fraction of circumference of 

the circle. 

 Calculate the area of the sector of 

a circle by expressing sector area 

as a fraction of the area of the 
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circle 
 

 

 

Practical Geometry 

Grade 5 Grade 6 Grade 7 Grade 8 

 use protractor and ruler to 

construct 

 a right angle 

 a straight angle 

 reflex angles of different 

measures 

 use protractor and ruler to 

construct a triangle when: 

 two angles and their 

included side is given. 

 two sides and included 

angle is given. 

 use protractor and ruler to 

construct a square and 

rectangle when lengths of 

sides are given. 

 

Construction of Line 

• Construct a line segment of 

given length 

• Construct a right bisector of 

given line segment using a 

pair of compasses 

• Construct a perpendicular to 

a given line segment from a 

point on it. 

• Construct a perpendicular to 

a given line from a point 

outside the line, using a pair 

of compasses 

Construction of angles 

 Construct angles of 

following measures 300, 450, 

600, 750, 900, 1050, 1200 

using a pair of compasses 

 Bisect a given angle using a 

pair of compasses  

 

Construction of Triangles 

 Construct equilateral, 

isosceles and scalene 

triangles 

 Construct acute angled, 

obtuse angled and right- 

angled triangles 

Construction of quadrilaterals 

Construct 

 Square 

 Rectangle 

 Parallelogram 

 Trapezium 

 Rhombus 

 Kite 

 

 

Construction of Triangles 

 Construct a triangle when 

three sides (SSS) are given 

(where possible) 

 Construct a triangle when 

two sides and included angle 

(SAS) are given 

 Construct a triangle when 

two angles and included side 

(ASA) are given 

 Construct a right-angled 

triangle when hypotenuse 

and one side (HS) are given 
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MENSURATION 
Grade 5 Grade 6 Grade 7 Grade 8 

Perimeter and Area 

 differentiate between 

perimeter and area of a 

square and rectangular 

region 

 differentiate between 

perimeter and area of a 

region 

 identify the units for 

measurement of perimeter 

and area 

 find and apply formulas for 

perimeter and area of a 

square and rectangular 

region 

 solve real life situations 

involving perimeter and area 

of square and rectangular 

region. 

Length 

 Convert measures given in 

kilometers to meters and 

vice versa, meters to 

centimeters and vice versa, 

centimeters to millimeters 

and vice versa. 

 Solve real life situations 

involving conversion, 

addition and subtraction of 

units of distance 

Mass 

 Convert measures given in 

kilometers to meters and 

Perimeter and area 

 Calculate the area of a path 

(inside or outside) a 

rectangle or square 

 Solve real life situations 

related to perimeter and area 

of square and rectangle 

 Calculate the area of a 

parallelogram when altitude 

and base are given 

 Calculate the area of a 

triangle when measures of 

its altitude and base are 

given 

 Calculate the area of 

trapezium when altitude and 

measure of the parallel sides 

are given 

Volume and Surface Area 

of Cubes and Cuboids 

 Identify 3-D figures (cube, 

cuboids, sphere, hemi-

sphere, cylinder and Cone) 

with respect to their faces, 

edges and vertices 

 Calculate the surface area 

and volume of cube and 

cuboids 

 Solve real life situations 

involving volume and 

surface area of cube and 

cuboid 

Circumference and Area of a 

Circle 

 Calculate the circumference 

of a circle using formula 

 Calculate the area of a 

circular region using formula 

 Calculate the area and 

perimeter of composite shapes 

(shaded and un-shaded 

regions) 

Volume and Surface Area 

of Prisms and Cylinder 

 Calculate the surface area 

and volume of right prisms 

 Calculate the surface area 

and volume of a cylinder  

 Solve real life situations 

involving volume and 

surface area of right prism 

and cylinder 

Pythagoras Theorem 

 State the Pythagoras 

theorem and give its 

informal proof 

 Solve right angled triangles 

using Pythagoras theorem 

 Solve real life situation 

using Pythagoras theorem 

Surface Area and Volume 

of pyramid, Sphere and 

Cone 

 Calculate the surface area 

and volume of pyramid 

 Calculate the surface area 

and volume of a sphere and 

hemi-sphere 

 Calculate the surface area 

and volume of a cone 

 Solve real life situations 

involving surface area and 

volume of pyramid, sphere, 

hemi-sphere and cone 
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vice versa, meters to 

centimeters and vice versa, 

centimeters to millimeters 

and vice versa. 

3D Shapes 

 Describe and make 3-D 

shapes (cubes, cuboids, 

cylinder, cone, sphere, 

pyramids) and their nets. 
 

 

TRANSFORMATIONS 

Grade 5 Grade 6 Grade 7 Grade 8 

Symmetry 

 Recognize different types 

of symmetry (reflective and 

rotational). 

 Identify lines of symmetry 

for given shapes 

 Find point of rotation and 

order of rotational 

symmetry of given shapes 
 

Reflection 

 Reflect an object and find 

the line of reflection by 

construction 

Translation 

 Translate an object 

 Identify and give precise 

description of 

transformation connecting 

given figures 

 
 

 

   Rotation 

 Rotate an object and find the 

center of rotation by 

construction 

   Enlargement 

 Enlarge a figure with the given 

scale factor (positive or 

negative) 

 Find the center and scale factor 

of enlargement given the 

original figure and its 

enlargement  

 

 

 

                                                                Data Handling 
Grade 5 Grade 6 Grade 7 Grade 8 

Average 

 find and describe average of 

given quantities in the data 

 solve real life situations 

involving average 

Type of Data 

 Explain data and its 

collection 

 Differentiate between 

grouped and ungrouped data 

 Differentiate between 

 Frequency Distribution 

 Explain data presentation 

 Construct frequency 

distribution for given data 

(i.e.; Frequency, lower class 

limit, upper class limit, class 

 Frequency Distribution 

 Construct frequency 

distribution 

 Construct a histogram 

representing frequency 

distribution. 



Curriculum for Mathematics VI-VIII 2020 

25 

 

 

Bar Graphs 

 organize the given data 

using bar graph 

 read and interpret a bar 

graph given in horizontal 

and vertical form 

 solve real life situations 

using data presented in bar 

graph 

discrete and continuous data 

 Calculate the mean and 

mode for ungrouped data 

Multiple bar graph 

 Draw horizontal and vertical 

multiple bar graphs 

Pie chart 

 Draw and interpret pie chart 

interval and mid-point) 

 Line Graph 

 Draw line graph of the given 

data (frequency polygon) 

 Measure of Central Tendency  

 Calculate the mean, median 

and mode for ungrouped 

data 

 Solve real life situations 

involving mean, median and 

mode 

 Construct frequency polygon 

 Measures of Dispersion. 

 Calculate range, variance 

and standard deviation for 

ungrouped data 

 Interpretation of Data 

 Interpret data through 

different sources to solve 

problems (Interpolate, 

extrapolate and comparison) 

 Recognize the effect of 

spreads and outliers 

 
 

 

PROBABILITY 

Grade 5 Grade 6 Grade 7 Grade 8 

 Probability 

 Explain experiment, 

outcomes, sample 

space, events, equally 

likely events and 

probability of a single 

event 

 Explain the formula for 

finding the probability 

of an event 

 Differentiate the 

outcomes that are 

equally likely and not 

equally likely to occur 

• Apply the probability 

concepts to real life 

situations 

Probability 

 Explain experiment, 

outcomes, sample space, 

events, equally likely events 

and probability of a single 

event 

Certain and Impossible Events 

 Explain certain event and 

impossible event 

 Compute the probability of a 

certain event and of an 

impossible event 

The Complement of an event 

 Explain the complement of an 

event by examining the 

sample space for that event 

 Describe the formula for 

finding the probability of the 

complement of an event 

Probability 

Explain experiment, sample 

space, events, mutually 

exclusive and independent 

events  

Probability of a Simple Combined 

Events 

 Predict the outcomes of simple 

combined events with the help 

of: 

 Sample space 

 Tree diagram. 

 Possibility Diagram 

 Calculate probability of simple 

combined events 

 Calculate the probability of 

mutually exclusive, equally 

likely and independent events 
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 Compute the probability of a 

complement of an event 

 Apply the probability 

concepts to real life situations  

Experimental and Theoretical 

Probability  

 Identify all possible outcomes 

of a probability experiment 

 Differentiate between 

experimental and theoretical 

probability 

 Determine the experimental and 

theoretical probability of 

outcomes in a probability 

experiment 

 Compare experimental results 

with the theoretical probability 

for an experiment 

 Apply the probability concepts 

to real life situations 
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CHAPTER – 3: STUDENT’S LEARNING OUTCOMES GRADE WISE 
STUDENT’S LEARNING OUTCOMES FOR Grade VI 

 
Content and Scope Learning outcomes /skills  

 Students will be able to:  

UNIT-1: SETS 
 

1.1 Sets Use language, notation and Venn diagrams to 

describe Sets and its elements 

 Finite and infinite sets 

 Empty set 

 Singleton set 

 Universal Set 

An interactive app to practice Venn diagrams 

is available on 

 

 http://www.shodor.org/interactivate/acti

vities/ShapeSorter/ 

 

UNIT-2: INTEGERS 
 

 

2.1 Integers 
 Recognize integers. 

 Identify 

 Negative integers 

 Positive integers 

 Zero (0) as a neutral integer 

 

 

 

 

2.2 Ordering of Integers 

 

 Represent integers on number line 

 Identify integers on number line as: 

 positive integer 

 negative integer 

 neutral integer 

 Arrange a given list of integers in 

http://www.shodor.org/interactivate/activities/ShapeSorter/
http://www.shodor.org/interactivate/activities/ShapeSorter/
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ascending and descending order 

 Apply integers to solve real life situations 

2.3 Absolute or Numerical Value of an 

Integer 

 Explain absolute or numerical value of an 

integer as its distance from zero on the 

number line and is always positive 

 Arrange the absolute or numerical values 

of the given integers in ascending and 

descending order 

2.4 Addition of Integers  Add two integers up to 2-digit with the 

same and opposite signs and represent it 

on a number line 

 Verify commutative and associative law 

of addition for integers up to 2-digit 

numbers 

 Identify “0” as an additive identity 

 Identify additive inverse of an integer 

2.5 Subtraction of integers  Subtract two integers up to 2-digit with 

same and opposite signs  

 2.6 Multiplication of integers 

 

 Multiply two integers up to 2-digit with 

the same and opposite signs  

 Verify commutative and associative law 

of multiplication for integers up to 2-digit 

numbers 

 Identify “1” as a multiplicative identity 

 Verify Distributive law of multiplication 

over addition up to 2-digit integers 

 Verify Distributive law of multiplication 

over subtraction up to 2-digit integers 

 2.7 Division of integers 

 
 Divide two integers with same and 

opposite signs 
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2.8 Simplification  Explain the order of mathematical 

operations by applying the BODMAS 

rule 

 Simplify mathematical expressions 

involving integers, fractions and 

decimals 

 

http://nrich.maths.org/9923 

Practicing basic mental calculation skills: 

 

    UNIT-3: FACTORS AND MULTIPLES 

 

3.1 Factors and Multiples  Recognize factors of numbers upto 3-

digit 

 Recognize multiples of numbers upto 

2-digit 

 

3.2 Divisibility Tests  Test whether the numbers 2, 3, 4, 5, 6, 

8, 9, 10 can divide a given number 

without performing the actual division 

3.3 Factorization  Find prime factors of a given number 

upto 4-digit and express its factors in 

the index notation (base and 

exponent) 

3.4 Highest Common 

Factor (HCF) 

 Find HCF of three numbers upto 

3-digit by 

o prime factorization 

o long division method 

3.5 Least Common Multiple 

( LCM) 

 Find LCM of up to four numbers of 3- 

digit by 

 prime factorization 

 division method 

3.6 Application of HCF and 

LCM 
 Apply HCF and LCM in real life 

situations 

http://nrich.maths.org/9923
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  UNIT-4: RATIO AND RATE  
 

4.1 Ratio  Express ratio as comparison of two 

quantities that are measured in same 

units 

 Calculate ratio of two numbers/ 

quantities up to 3-digit 

 Simplify given ratio into lowest 

(equivalent) form 

 Describe the relationship between 

ratio and fraction 

 Explain continued ratio 

 An introductory lesson on ratio: 

www.mathsisfun.com/numbers/ratio.html 

 Work on ratio and proportion and scale drawings: 

www.cimt.plymouth.ac.uk/projects/mepres/allgcse/bkc15 

.pdf 

 BBC Bitesize has materials on ratio: 

www.bbc.co.uk/schools/gcsebitesize/maths/number/ 

4.2 Rate 

 

 Explain rate as comparison of two 

quantities that are measured in 

different units 

 Solve real life situations involving 

rate 
 

 
 

UNIT-5: FINANCIAL MATHEMATICS 
 

5.1 Percentage  Express one quantity as percentage of 

another 

 Compare two quantities by percentage 

 Increase or decrease a quantity by a 

given percentage 

 Solve real life situations involving 

percentage 

 

 https://www.onlinemathlearning.com/common-core-math-

worksheets-grade7.html 

 

http://www.mathsisfun.com/numbers/ratio.html
http://www.cimt.plymouth.ac.uk/projects/mepres/allgcse/bkc15
http://www.bbc.co.uk/schools/gcsebitesize/maths/number/
https://www.onlinemathlearning.com/common-core-math-worksheets-grade7.html
https://www.onlinemathlearning.com/common-core-math-worksheets-grade7.html
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UNIT-6: INTRODUCTION TO ALGEBRA 
 

6.1 Algebraic Expression 

 

 Explain the term Algebra as an 

extension of arithmetic, where 

letters, numbers and symbols are 

used for construction of algebraic  

expressions 

 Explain basic arithmetic operations 

using Algebra 

 Evaluate an algebraic expression or 

algebraic formula 

 

6.2 Algebraic Sentence  Explain an algebraic sentence as 

combination of algebraic 

expressions using symbols >, <, =, 

≠. 

 Differentiate a statement as open, 

true and false  

 Manipulate simple algebraic 

expressions using addition and 

subtraction 

 Simplify algebraic expressions 
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UNIT-7: LINEAR EQUATIONS 
 

7.1 Linear Equations in one 

variable 

 Recognize linear Equation in one 

variable 

 Construct linear equations in one 

variable 

 Solve simple linear equation involving 

integers, fractions and decimal 

coefficients  

 Solve linear equations of the type: 

o 𝑎𝑥 +  𝑏 =  𝑐, 𝑎 ≠  0 

o 
𝑎𝑥 + 𝑏

𝑐𝑥 + 𝑑
 = 

𝑚

𝑛
 ,      𝑛 ≠  0 

 Solve real life situations involving 

linear equations  

 http://www.mathplayground.com/SaveTheZogs/SaveTheZ

ogs.html 

 http://www.mathplayground.com/AlgebraEquations.html 

 

UNIT-8: GEOMETRY 
 

8.1 Parallel and 

Perpendicular Lines 
 Differentiate parallel and perpendicular 

lines (line segments) 

 Explain transversal as a line intersecting 

two (parallel) lines 

 Work on angles: 

www.cimt.plymouth.ac.uk/projects/mepres/allgcse/bka3.p 

df 

 Learners can investigate angles using straws or even 

spaghetti. There is a description of an angles investigation 

using spaghetti here:  
8.2 Angles  Calculate adjacent, complementary, 

supplementary angles 

 Differentiate corresponding, alternate 

and vertically opposite angles  

 Calculate unknown angles involving 

corresponding, alternate and vertically 

opposite angles  
 

 

 

 

 

http://www.mathplayground.com/SaveTheZogs/SaveTheZogs.html
http://www.mathplayground.com/SaveTheZogs/SaveTheZogs.html
http://www.mathplayground.com/AlgebraEquations.html
http://www.cimt.plymouth.ac.uk/projects/mepres/allgcse/bka3.p
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UNIT-9 PRACTICAL GEOMETRY 
 

9.1 Construction of line  construct a line segment of given 

length 

 construct a right bisector of given 

line segment using a pair of 

compasses 

 construct a perpendicular to a given 

line segment from a point on it 

 Construct a perpendicular to a given 

line from a point outside the line, 

using a pair of compasses 

 

9.2 Construction of angles 

 

 

 

 

 

 

 

 Construct angles of following 

measures 300, 450, 600, 750, 900, 

1050, 1200 using a pair of compasses 

 Bisect a given angle using a pair of 

compasses 

 

 

 
 

 

 

UNIT-10: MENSURATION 
 

10.1 Perimeter and Area 

 

 

 

 

 

 

 

 

 

 

 Calculate the area of a path (inside or outside) a 

rectangle or square 

 Solve real life situations related to perimeter and area 

of square and rectangle 

 Calculate the area of a parallelogram when altitude 

and base are given 

 Calculate the area of a triangle when measures of its 

altitude and base are given 

 Calculate the area of trapezium when altitude and 

measure of the parallel sides are given 

 

 

 Learners make compound shapes with tangram 

pieces but not using all pieces. They calculate 

the area of piece and then the compound 

shape. How would they check the area of all 

pieces? 
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10.2 Volume and Surface 

Area of Cubes and Cuboids 

 

 Identify 3-D figures (cube, cuboids, sphere, hemi-

sphere, cylinder and Cone) with respect to their 

faces, edges and vertices 

 Calculate the surface area and volume of cube 

and cuboids 

 Solve real life situations involving volume and 

surface area of cube and cuboid 

 
 

 

 

UNIT-12: TRANSFORMATIONS 
 

11.1 Reflection  Reflect an object and find the line of reflection by 

construction 

 https://www.youtube.com/watch?v=s4tS-

ZmpJfw   (Symmetry-Reflection and 

Rotational)  

 
 

 

 

 

 

 

 

 

 

 

UNIT-12: DATA HANDLING 
 

12.1Types of Data 

 

 Explain data and its collection 

 Differentiate between grouped and 

ungrouped data 

 Differentiate between discrete and 

continuous data 

 Calculate the mean and mode for 

ungrouped data 

 BBC Bitesize has work on charts, diagrams and 

statistical calculations: 

www.bbc.co.uk/schools/gcsebitesize/maths/statistics/ 

 

 

 

https://www.youtube.com/watch?v=s4tS-ZmpJfw
https://www.youtube.com/watch?v=s4tS-ZmpJfw
http://www.bbc.co.uk/schools/gcsebitesize/maths/statistics/
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12.2 Multiple bar graph  Draw horizontal and vertical multiple bar 

graphs 

 

12.3 Pie chart    Draw and interpret pie chart  

 

UNIT-13: PROBABILITY 
 

13.1 Probability  

 
 Explain experiment, outcomes, 

sample space, events, equally 

likely events and probability of 

a single event 

 Explain the formula for finding 

the probability of an event 

 Differentiate the outcomes that 

are equally likely and not 

equally likely to occur 

 Apply the probability concepts 

to real life situations 
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STUDENT’S LEARNING OUTCOMES FOR Grade VII 

 
Content and Scope Learning outcomes /skills Activities  

 Students will be able to:  

 

UNIT-1: SETS 
 

1.1 Sets  Use language, notation (tabular and descriptive form) 
and Venn diagrams to describe sets and their elements 

 Describe the sets: 
 natural numbers (N) 
 whole numbers (W) 
 integers (Z) 
 even numbers (E) 
 odd numbers (O) 
 Prime numbers (P) 

 
 Differentiate the following: 

 subsets and supersets 

 proper and improper subsets 

 equal and equivalent sets 

 disjoint and over lapping sets 

 

 Describe operations on sets: 

 union of two sets 

 intersection of two sets 

 difference of two sets 

 Complement of a set  
 
 Verify the following: 

 A ∩ 𝐴𝑐 = ∅. 
 A ∪ 𝐴𝑐 = U 
 (𝐴 ∪ 𝐵)𝑐= 𝐴𝑐 ∩ 𝐵𝑐 
 (𝐴 ∩ 𝐵)𝑐= 𝐴𝑐 ∪ 𝐵𝑐 

 

 

 Nrich has an activity to make as many sets out 

of given numbers.  

 https://nrich.maths.org/setsofnumbers 

 An interactive app to practice Venn diagrams is 

available on 

 http://www.shodor.org/interactivate/activities/S

hapeSorter/ 

 

 

https://nrich.maths.org/setsofnumbers
http://www.shodor.org/interactivate/activities/ShapeSorter/
http://www.shodor.org/interactivate/activities/ShapeSorter/
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UNIT-2: RATIONAL NUMBERS  
 

2.1 Rational Numbers  Identify a rational number as a number that can 

be expressed in the form of 𝑝/𝑞, where 𝑝 and 𝑞 

are integers and 𝑞  ≠   0. 
 Represent rational numbers on a number line 

 Compare two rational numbers  

 Arrange rational numbers in ascending or 

descending order  

 

 

 

2.2 Properties of Rational 

Numbers w.r.t Addition 
 Verify associative property of rational numbers  

 Recognize 0 as additive identity 

 Identify additive inverse of a rational number   

 Verify commutative property of rational 

numbers  

2.3 Properties of Rational 

Numbers w.r.t Multiplication 
 Verify associative property of rational numbers  

 Recognize 1 as multiplicative identity 

 Identify the multiplicative inverse of a non-zero 

rational number 

 Verify commutative property of rational 

numbers  

 Verify distributive property of rational numbers 

with respect to multiplication over addition and 

subtraction  

 Apply the operations on rational numbers in real 

life situations  
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UNIT-3: SQUARES AND SQUARE ROOTS 
 

3.1 Squares 
• Recognize square of a number as multiplication of 

a number with itself  

• Calculate square of a number up to 3-digit 

• Apply the following properties of perfect square 

of a number: 

 the square of a proper fraction is less than 

itself  

 the square of a decimal less than 1, is less 

than itself  

 

 

3.2 Square Roots  Find square roots of perfect squares using 

factorization up to 3-digit of: 

 natural numbers 

 fractions, 

 decimals 

 Solve real life situations involving square roots  

 

UNIT-4: PROPORTIONS 

 

4.1 Direct and Inverse Proportion  Explain proportion as equality of two ratios  

 Calculate direct proportion  

 Calculate inverse proportion  

 Solve real life situations involving direct and 

inverse proportion  
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UNIT-5: FINANCIAL MATHEMATICS 

 

 5.1 Profit, loss and discount  Differentiate between selling price and cost price, 

profit, loss and discount, profit percentage and 

loss percentage  

 Solve real life situations involving profit, loss and 

discount  

Taxes 

 

https://www.investopedia.com/terms/i/inco

metax.asp 

https://www.mathgames.com/skill/7.63-

percent-of-a-number-tax-discount-tip 

 

 

 

5.2 Taxes   Explain income tax, property tax, general sales 

taxes and value-added tax  

 Solve real life situations involving commission 

and tax 

5.3 Zakat and Ushr  Calculate zakat and ushr 

 Solve real life situations related to zakat and ushr 

 

UNIT-6: ALGEBRA 

 

6.1 Algebraic Expression  Explain variable as a quantity which can take 

various numerical values  

 Recognize polynomial as an algebraic expression 

in which the powers of variable are whole 

numbers  

 Identify a monomial, a binomial and a trinomial 

as a polynomial  

 Use variable cards to show how to 

collect like terms,  

e.g. 3a + 2b + 2a – b (start with 3 cards 

labelled with a; add 2 cards labelled b 

…). 

 Ensure learners understand that only like 

terms can be added or subtracted. 

 How can we simplify this expression by 

collecting like terms? 

4x + 7 + 3x – 3 – x 

 Establish, for example, that:  

 In 8 – 3x, the multiplication is 

performed first.  

6.2 Operation with polynomials  Add two or more polynomials  

 Subtract a polynomial from another polynomial  

 Multiply: 

 monomial with monomial 

 monomial with binomial/Trinomial 
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 binomials with binomial/Trinomial  

 Divide: 

 a polynomial of degree up to 3 by a 

monomial  

 a polynomial of degree up to 3 by a 

binomial   

 Simplify algebraic expressions involving 

addition, subtraction, multiplication and division 

In 4(y + 2), the brackets are evaluated 

first. 

 Ask learners to use these rules to 

evaluate expressions using a given 

value, such as: 

3(x + 5) where x = 6 

12 – (n – 3) where n = 8 

n2(n – p) where n = 9 and p = 3 

n3(n4 – p) where n = 2 and p = 7 

Remind learners about index notation. 

In the example above they can use n3 × n4 = 

n3+4 = n7 to help with the calculation. 

 
 
 

UNIT-7: LINEAR EQUATIONS 

 

7.1 Graphs of Linear Equations   Explain the solution of linear equations in one 

variable  

 Describe Cartesian coordinate system  

 Plot the graph of the linear equation 𝑎𝑥 +
 𝑏 = 0 where 𝑎 ≠  0   

 Recognize the equation of horizontal and 

vertical lines 

 Construct linear equation in two variables 

such as 𝑎𝑥 +  𝑏𝑦 =  𝑐, 𝑎 and 𝑏 are not zero 

simultaneously   

 Plot graphs of linear equations in two 

variables 

 Use algebra tiles to explain students the 

concept of factorization in quadratic 

expressions 

 Ask learners to show that this is a magic 

square (all rows and columns have the same 

total).  

 

a – b 

 

 

a + b – c a – c 
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 Find values of ‘𝑥’ or ‘𝑦’ from the graph   

a + b – c 

 

 

a a – b – c 

 

a – c 

 

 

a – b – c a + b 

Explain your strategy for solving this 

problem. Discuss the expressions for the 

different rows and columns and how they 

can be simplified. 

By substituting numbers for a, b and c 

learners, form a numerical magic square. 

 

 Ask learners to solve this pyramid (the 

expression in each cell is calculated by 

adding the two expressions below):  

 

  ?   

 3a + b2 2a + 3b2  

? b2 ? 

 Explain your strategies for finding the 

missing expressions.  

 By substituting numbers for a and b, 

learners form a numerical pyramid to check 

their answers. 
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UNIT-8: GEOMETRY 

 

 

UNIT-9: PRACTICAL GEOMETRY 

 

9.1 Construction of Triangles  Construct equilateral, isosceles and 

scalene triangles 

 Construct acute angled, obtuse angled 

and right- angled triangles 

 

9.2 Construction of quadrilaterals  Construct 

 Square 

 Rectangle 

 Parallelogram 

 Trapezium 

 Rhombus 

 Kite 

8.1 Quadrilaterals  Calculate unknown angles using the 

properties of quadrilaterals (square, 

rectangle, parallelogram, rhombus, 

trapezium, and kite) 

 

8.2 Polygons  Explain a polygon and its elements: 

 Pentagons 

 Hexagons 

 Octagons 

 Decagons 

 Calculate the interior and exterior angles 

of a polygon 

 Calculate the sum of interior angles of a 

polygon 

 

8.3 Circle  Describe a circle and its center, radius, 

diameter, chord, arc, major and minor 

arcs, semicircle and segment of the 

circle 
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UNIT-10: MENSURATION 

 

10.1 Circumference and Area of a Circle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Calculate the circumference of a circle 

using formula 

 Calculate the area of a circular region 

using formula 

 Calculate the area and perimeter of 

composite shapes (shaded and un-shaded 

regions) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Boxes and bottles from Cre8ate 

Maths has some suggestions for 

some straightforward practical 

starter tasks: 

www.cre8atemaths.org.uk/food-

and- drink/boxes-and-bottles 

 Area and volume problems:  

www.cimt.plymouth.ac.uk/projects/m

epr es/allgcse/bkb7.pdf 

 What is a circle? (A 2D shape whose 

boundary consists of points 

equidistant from a fixed point – the 

centre).  

 Learners make a poster showing the 

parts of a circle with their definitions, 

including ‘radius’, ‘diameter’, 

‘circumference’. 

 Learners d measure the length of the 

circumference of a range of circles 

given the diameter using a thread. 

They calculate the ratio of 

circumference and diameter. Look at 

the pattern. What can you tell? 

 How would you solve the following 

problem? 

 

 

 

 

 

 https://www.stem.org.uk/system/files/

elibrary-

resources/2016/01/Tiling%20diamond

8cm 

12cm 

http://www.cre8atemaths.org.uk/food-and-
http://www.cre8atemaths.org.uk/food-and-
http://www.cimt.plymouth.ac.uk/projects/mepr%20es/allgcse/bkb7.pdf
http://www.cimt.plymouth.ac.uk/projects/mepr%20es/allgcse/bkb7.pdf
https://www.stem.org.uk/system/files/elibrary-resources/2016/01/Tiling%20diamonds.pdf
https://www.stem.org.uk/system/files/elibrary-resources/2016/01/Tiling%20diamonds.pdf
https://www.stem.org.uk/system/files/elibrary-resources/2016/01/Tiling%20diamonds.pdf
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11.1 Volume and Surface Area of Prisms and 

Cylinder 

 

 

 Calculate the surface area and volume of 

right prisms 

 Calculate the surface area and volume of a 

cylinder 

 Solve real life situations involving volume 

and surface area of right prism and cylinder 

s.pdf 

 https://www.stem.org.uk/system/files/e

library-

resources/legacy_files_migrated/35295

-Mensuration.pdf 

 

 

 

 

 

 

 

UNIT-11: TRANSFORMATIONS  
 

11.1 Translation 
 

 Translate an object 

 Identify and give precise description of 

transformation connecting given figures 

 

 

 

 

 

 

UNIT-13: DATA HANDLING 

 

12.1 Frequency Distribution  Explain data presentation 

 Construct frequency distribution for given 

data (i.e.; Frequency, lower class limit, 

upper class limit, class interval and mid-

point) 

 

12.2 Line Graph  Draw line graph of the given data 

(frequency polygon) 

12.3 Measure of Central Tendency  Calculate the mean, median and mode for 

ungrouped data 

 Solve real life situations involving mean, 

median and mode 

 

 

 

 

https://www.stem.org.uk/system/files/elibrary-resources/2016/01/Tiling%20diamonds.pdf
https://www.stem.org.uk/system/files/elibrary-resources/legacy_files_migrated/35295-Mensuration.pdf
https://www.stem.org.uk/system/files/elibrary-resources/legacy_files_migrated/35295-Mensuration.pdf
https://www.stem.org.uk/system/files/elibrary-resources/legacy_files_migrated/35295-Mensuration.pdf
https://www.stem.org.uk/system/files/elibrary-resources/legacy_files_migrated/35295-Mensuration.pdf
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UNIT 13: PROBABILITY 

 

13.1 Probability  Explain experiment, outcomes, sample 

space, events, equally likely events and 

probability of a single event 

 
 

13.2 Certain and Impossible Events  Explain certain event and impossible 

event 

 Compute the probability of a certain event 

and of an impossible event 

13.3 The Complement of an Event 

 

 Explain the complement of an event by 

examining the sample space for that event 

 Describe the formula for finding the 

probability of the complement of an event 

 Compute the probability of a complement 

of an event 

 Apply the probability concepts to real life 

situations 
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STUDENT’S LEARNING OUTCOMES FOR GRADE VIII 
 

 
Content and Scope Learning outcomes /skills  

 Students will be able to:  

 

UNIT-1: SETS 
 

1.1 Sets  Describe sets using language (tabular, 

descriptive and set-builder notation) and 

Venn diagrams  

 

 

An activity to build up the concept of all 

subsets of a set can be found on:  

 https://www.mathsisfun.com/activity/subsets.

html 

1.2 Power Set  Find power set P (A) of a set A, where A 

has up to four elements. 

1.3 Operation on Sets  Verify commutative, associative and 

distributive laws with respect to union 

and intersection. 

 Use Venn diagram to demonstrate 

union and intersection of two sets 

(Subsets, overlapping sets and disjoint 

sets) 

1.4 DE Morgan’s Laws  Verify De Morgan’s laws and also represent 

them through Venn diagram. 

 Apply sets in real life situations. 

 

UNIT-2: REAL NUMBERS 
 

2.1 Decimal Fractions  Demonstrate decimal fractions as 

terminating, non-terminating and recurring 

and non-recurring 

 

2.2 Irrational Numbers 
 Differentiate rational and irrational numbers 

https://www.mathsisfun.com/activity/subsets.html
https://www.mathsisfun.com/activity/subsets.html
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2.3 Real Numbers 
 Recognize real numbers as union of rational 

and irrational numbers 

 Recognize the absolute value of a real 

number  

2.4 Properties of Real Numbers  Demonstrate the properties of real 

numbers and their subsets with respect to 

addition and multiplication 

 Closure property 

 Associative property 

 Existence of identity element 

 Existence of inverses  

 Commutative property 

 Distributive property of multiplication 

over addition/ subtraction 



Curriculum for Mathematics VI-VIII 2020 

48 

 

 

 

 

UNIT-3: SQUARES AND SQUARES ROOTS, CUBES AND CUBE ROOTS 
 

3.1 Square Roots 
 Compute square root of 

 a natural number 

 a common fraction 

 a decimal, given in perfect square 

form, by division method up to 6-

digit 

 Calculate square root of a number up to 4-digit 

with maximum 2-decimal places which is not a 

perfect square. 

 Apply squares and square roots in real life 

situations 

 

3.2 Cube Roots  Compute cubes of natural numbers up to 2-

digit 

 Recognize perfect cubes 

 Calculate cube roots of a number up to 5-digit 

which are perfect cubes by prime factorization 

method 

 Apply cubes & cube roots in real life situations 
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UNIT-4: VARIATIONS 

 
 

4.1 Direct Proportion 
 Solve direct proportion of two quantities using 

table, equation and graph 

 

4.2 Inverse proportion 
 Solve inverse proportion of two quantities using 

table, equation and graph 

4.3 Compound proportion 
 Solve real life situations involving compound 

proportion 

 

UNIT-5: FINANCIAL MATHEMATICS 
 

5.1 Currency Conversion  Convert Pakistani currency to well-known 

international currencies 

 

 

Profit, Loss Discount 

 

 https://www.math-only-

math.com/calculating-profit-percent-and-loss-

percent.html 

 

 

Profit and Markup 

 

 https://www.math-only-math.com/worksheet-

on-discount-and-markup.html 

 

 

 

 

 

 

 

 

5.2 Profit, Loss and Discount  Explain profit percentage and loss percentage 

 Explain percentage discount 

 Solve real life situations involving successive 

transactions 

5.3 Profit and Markup  Explain profit and markup 

 Calculate 

 the profit/ markup 

 the principal amount 

 the profit/ markup rate, time 

period 

 Solve real life situations involving profit/ 

markup 

5.4 Insurance, Partnership, 

Inheritance 
 Explain insurance, partnership and 

inheritance 

 Solve real life situations involving: 

 insurance  

 partnership 

 inheritance 
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UNIT-6: ALGEBRA 

 

6.1 Division of Algebraic Expression  Divide a polynomial by a linear and 

quadratic polynomial 

 Matching pairs game: Students are 

required to match a number in index form 

with its integer value. 

 Ordering indices: Students compare the 

values written in index form and place the 

cards in numerical order. 

 Odd one out: Given three cards, students 

find the odd one out and make up their 

own card to match the odd one. 

 True or false: Aimed at addressing 

common misconceptions, in this activity 

students discuss whether the statements 

given are true or false. 

6.2 Basic Algebraic Identities  Recognize and verify algebraic identities  

 (𝑎 + 𝑏)2 = 𝑎2 + 𝑏2 +  2𝑎𝑏 

 (𝑎 − 𝑏)2 = 𝑎2 + 𝑏2 −  2𝑎𝑏 

 (𝑎 +  𝑏)(𝑎 − 𝑏) = 𝑎2 − 𝑏2 

 Apply algebraic identities to solve 

problems like (103)2, (1.03)2, (99)2 , 

101 × 99 

6.3 Factorization  Factorize the following types of 

expressions: 

 𝑘𝑎 + 𝑘𝑏 + 𝑘𝑐 
 𝑎𝑐 + 𝑎𝑑 + 𝑏𝑐 + 𝑏𝑑 
 𝑎2 ± 2𝑎𝑏 + 𝑏2 
 𝑎2 − 𝑏2 
 𝑎2 ± 2𝑎𝑏 + 𝑏2 − 𝑐2 

6.4 Manipulation of algebraic 

expressions 

 Manipulate the following types 
of expressions: 

 (𝑎 + 𝑏)3 = 𝑎3 + 3𝑎2𝑏 +
3𝑎𝑏2 + 𝑏3 

 (𝑎 − 𝑏)3 = 𝑎3 − 3𝑎2𝑏 +
3𝑎𝑏2 + 𝑏3 

6.5 Laws of Exponents/ Indices  Identify base, index/ exponent and its 

value 

 Use rational numbers/variables to deduce 

the following laws of exponents/ indices 

Product Law:  

• when bases are same but exponents are 

different 

𝑎𝑛 × 𝑎𝑚 = (𝑎)𝑚−𝑛 

• When bases are different but exponents 

are same: 
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𝑎𝑛 × 𝑏𝑛 = (𝑎𝑏)𝑛 

Quotient Law:  
•     when bases are same but exponents are 

different 

𝑎𝑚 ÷ 𝑎𝑛 = (𝑎)𝑚−𝑛 

• For zero exponent, 𝑎0 = 1 
• For exponent as negative integer:  

𝑎−𝑚 =
1

𝑎𝑚
 

• When bases are different but exponents 

are same 

𝑎𝑛 ÷ 𝑏𝑛 = (
𝑎

𝑏
)

𝑛

 

 

Power law: 

  (𝑎𝑚)𝑛= 𝑎𝑚𝑛 

 Recognize the concept of power of 

integer/variable that is (−𝑎)𝑛 when n is 

even or odd integer 

 Apply laws of exponents/ indices to 

evaluate expressions 

 

UNIT-7: LINEAR EQUATIONS 
 

7.1 Graphs of Linear Equations  

 

 Plot the graph of equation 𝑦 =  𝑚𝑥 +  𝑐 

 Interpret the gradient/ slope of the straight 

line 

 Determine the 𝑦 −intercept of a straight 

line 

 

7.2 Simultaneous linear equations  Construct simultaneous linear equations in 

two variables 

 Solve simultaneous linear equations in 

two variables using 

 Elimination method 

 Substitution method 

 Graphical method 

 Solve real life situations involving two 
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simultaneous linear equations in two 

variables 

 

UNIT-8: GEOMETRY 
 

8.1 Congruent and Similar 

Figures 

 Identify congruent and similar figures 

 Recognize the symbol of congruency 

 Apply the properties for two figures to be 

congruent or similar 

 BBC Bitesize has work on polygons, including angle 

properties: 

www.bbc.co.uk/schools/gcsebitesize/maths/geometry 

8.2 Congruent Triangles  Apply following postulates for congruency 

between triangles: 

 𝑆𝐴𝑆 ≅  𝑆𝐴𝑆 
 𝑆𝑆𝑆 ≅  𝑆𝑆𝑆 
 𝐴𝑆𝐴 ≅ 𝐴𝑆𝐴 
 𝐻𝑆 ≅ 𝐻𝑆 

8.3  Circle  Explain the terms related to the circle: 

 Arc (Major and minor arcs) 

 Sector 

 Chord 

 Semi-circle 

 Central angle 

 Secant 

 Tangent 

 Concentric Circles 

 Calculate the arc length of the circle by 

expressing the arc length as a fraction of 

circumference of the circle 

 Calculate the area of the sector of a circle 

by expressing sector area as a fraction of 

the area of the circle 
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UNIT-9: PRACTICAL GEOMETRY 
 

9.1 Construction of Triangles  Construct a triangle when three sides (SSS) 

are given (where possible) 

 Construct a triangle when two sides and 

included angle (SAS) are given 

 Construct a triangle when two angles and 

included side (ASA) are given 

 Construct a right-angled triangle when 

hypotenuse and one side (HS) are given 

 www.mathforum.org/library/topics/constructions 

 

 https://corbettmaths.com 

 

 
UNIT-10: MENSURATION 

 

10.1 Pythagoras Theorem 

 

 

 

 

 

 

 

 

 

11.1 Surface Area and Volume 

of pyramid, Sphere and Cone 

 State the Pythagoras theorem and give its 

informal proof 

 Solve right angled triangles using 

Pythagoras theorem 

 Solve real life situations using Pythagoras 

theorem 

 

 

 

 Calculate the surface area and volume of 

pyramid 

 Calculate the surface area and volume of a 

sphere and hemi-sphere 

 Calculate the surface area and volume of a 

cone 

 Solve real life situations involving surface 

area and volume of pyramid, sphere, hemi-

sphere and cone 

  ‘Math is fun’ has an activity on Pythagoras 

Theorems   

 https://www.mathsisfun.com/activity/pythagoras-

theorem-shoes.html 

 https://www.cimt.org.uk/projects/mepres/book8/bk8

_6.pdf 

 https://www.cimt.org.uk/projects/mepres/book9/bk9

_9.pdf 

 https://mathbitsnotebook.com/Geometry/3DShapes/

3DSpheres.html 

 https://www.ck12.org/book/ck-12-foundation-and-

leadership-public-schools-college-access-

reader%3a-geometry/section/8.8/ 

 https://www.thoughtco.com/surface-area-and-

volume-2312247 

 https://www.bbc.co.uk/bitesize/guides/zcnb8mn/revi

sion/7 

 

 

http://www.mathforum.org/library/topics/constructions
https://www.mathsisfun.com/activity/pythagoras-theorem-shoes.html
https://www.mathsisfun.com/activity/pythagoras-theorem-shoes.html
https://www.cimt.org.uk/projects/mepres/book8/bk8_6.pdf
https://www.cimt.org.uk/projects/mepres/book8/bk8_6.pdf
https://www.cimt.org.uk/projects/mepres/book9/bk9_9.pdf
https://www.cimt.org.uk/projects/mepres/book9/bk9_9.pdf
https://mathbitsnotebook.com/Geometry/3DShapes/3DSpheres.html
https://mathbitsnotebook.com/Geometry/3DShapes/3DSpheres.html
https://www.ck12.org/book/ck-12-foundation-and-leadership-public-schools-college-access-reader%3a-geometry/section/8.8/
https://www.ck12.org/book/ck-12-foundation-and-leadership-public-schools-college-access-reader%3a-geometry/section/8.8/
https://www.ck12.org/book/ck-12-foundation-and-leadership-public-schools-college-access-reader%3a-geometry/section/8.8/
https://www.thoughtco.com/surface-area-and-volume-2312247
https://www.thoughtco.com/surface-area-and-volume-2312247
https://www.bbc.co.uk/bitesize/guides/zcnb8mn/revision/7
https://www.bbc.co.uk/bitesize/guides/zcnb8mn/revision/7
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UNIT-11 TRANSFORMATION 
 

11.1 Rotation  Rotate an object and find the center of 

rotation by construction 

 https://www.youtube.com/watch?v=CevNMSKrT0g     

(Enlargement) 

 11.2 Enlargement  Enlarge a figure with the given scale 

factor (positive or negative) 

 Find the center and scale factor of 

enlargement given the original figure and 

its enlargement. 

 

UNIT-12: DATA HANDLING 

 

12.1 Frequency Distribution  Construct frequency distribution 

 Construct a histogram representing frequency 

distribution 

 Construct frequency polygon 

 

 

12.2 Measures of Dispersion  Calculate range, variance and standard 

deviation for ungrouped data 

123.3 Interpretation of Data  Interpret data through different sources to solve 

problems (Interpolate, extrapolate and 

comparison) 

 Recognize the effect of spreads and outliers 

 

 

 

 

 

 

 

UNIT-13: PROBABILITY 

 

13.1 Probability  Explain experiment, sample space, events, 

mutually exclusive and independent events  

 

 

 13.2 Probability of a Simple 

Combined Events 

 Predict the outcomes of simple combined 

events with the help of: 

https://www.youtube.com/watch?v=CevNMSKrT0g
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 Sample space 

 Tree diagram. 

 Possibility Diagram 

 Calculate probability of simple combined 

events 

 Calculate the probability of mutually 

exclusive, equally likely and independent 

events 

 

13.3 Experimental and Theoretical 

Probability  
 Identify all possible outcomes of a 

probability experiment 

 Differentiate between experimental and 

theoretical probability 

 Determine the experimental and theoretical 

probability of outcomes in a probability 

experiment 

 Compare experimental results with the 

theoretical probability for an experiment 

 Apply the probability concepts to real 

life situations 



Curriculum for Mathematics VI-VIII 2020 

60 

 

 

CHAPTER- 4: TEACHING STRATEGIES 

The major focus of teaching mathematics is to develop the knowledge, application and reasoning 

abilities of learners. For this purpose, teachers use different resources and strategies in accordance 

with the learner’s level of learning and the nature of content. Teaching methodologies should aim 

to enable the learner to apply mathematical concepts in real life situations and think critically. 

Teachers are required to ensure that instructional strategies are learner-centered and emphasize on 

inquiry and problem-solving. Therefore, learners need to experience differentiated instruction that 

suits their individual style. Effective use of technology during the teaching process goes a long 

way in opening up the leaners’ minds beyond the classroom and immediate environment. 

The following are some common strategies used by teachers to facilitate learners: 

 Problem Solving Method

 

 Laboratory Method

 

 Heuristics method

 
It has been observed that most of the teachers use the same teaching methods and strategies that 

they experienced. However, the paradigm of mathematics teaching has changed over a period of 

time. New technologies and resources have emerged that may entirely replace the existing 

practices. Hence, learners should be provided with the opportunities by engaging them in activities 

to develop the reasoning and thinking abilities. 

The above-mentioned strategies have shifted the role of a teacher from a knowledge provider to a 

knowledge facilitator. 

Problem solving involves concept formation and discovery learning. It involves a series of steps: 
 

 Identifying and defining the problem

 

 Analyzing the problem

 

 Formulating tentative hypothesis

 

 Testing the hypothesis

 

 Verifying the results
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Laboratory method is based on the maxim “learning by doing”. This is a method in which the 

practical work is emphasized in the mathematics laboratory or even outside to verify mathematical 

truths. In this method, students proceed from concrete to pictorial and abstract (CPA). The role of 

a teacher is to supervise the whole process and give proper instructions to the students at each step. 

Heuristics method is based on the principles of "trial and error". The prerequisites for this 

teaching strategy are logical and imaginative thinking. The teacher’s role is to initiate the learning 

and pupils are active throughout the learning process. By using their creative thinking and 

imaginative power, they try to find out the relevant solutions based on some logic. They learn by 

self-experience. This teaching strategy is focused on developing a problem-solving attitude and 

encourages learners to learn by themselves. 

Teaching Mathematics - Role of a Teacher 

Mathematics teachers always inspire their students to become problem solvers and critical thinkers 

by looking beyond the scope of the mathematics textbook. It is the key responsibility of the 

teachers to ensure that they are providing their students not just the basic knowledge and skills for 

academic success, but also empowering them to become productive citizens of a democratic 

society. 

For effective teaching of the Mathematics curriculum the teacher must enable learners to: 
 

 perform different kinds of calculations pertaining to real life situations

 develop reasoning abilities and higher order thinking processes

 be creative, communicative and analytical while solving Mathematical problems

 apply mathematical concepts in learning and understanding other subjects

 find out related patterns through particular activity and generalizing the results
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CHAPTER-5: LEARNING RESOURCES 

 
Following are some learning resources for the students:  

 Textbooks (Printed & Digital)

 Workbooks (Printed & Digital)

 Worksheets (Printed & Digital)

 Reference books

 DVDs & CDs

 Educational games

 Manipulatives

 Web based sources

Textbooks 
 

A textbook is one of the most important resources that provides a framework to help learners in 

learning facts and methods about a certain subject. It has questions to practice their knowledge and 

understanding. 

Workbooks 
 

Workbooks serve as an extension to the textbook and support teaching by providing a variety of 

tasks and exercises. Workbooks include illustrative examples, from simple to complex. Usually 

these practice tasks are taken as classwork or homework assignments and offer an opportunity for 

easy learning outside the classroom. 
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Worksheets 
 

Worksheets also help teachers extend classroom learning beyond the textbook. These must be 

developed by teachers and provide tasks and assignments that are designed to enable students to 

practice the concepts and apply higher order thinking. Well-designed worksheets play an important 

role in teaching as they allow teachers to be innovative and provide opportunities for learners to 

apply knowledge in a variety of ways. 

Reference books 
 

Reference books provide additional reading material that help in building upon concepts given in 

the textbooks. Teachers should encourage students to consult additional books to understand the 

concepts in depth.  

CDs & DVDs 
 

Usually CDs and DVDs are available to supplement the books. These contain activity based 

material from the textbooks to help learners to enhance and apply their knowledge.  

Mathematical Games 
 

Mathematical games are designed to assist students in learning different concepts. These games 

are used for understanding practical activities and enhance the ability of students to apply these 

skills to real life situations. 

The Web-Based Resources 
 

The appropriate use of technologies like computers and calculators have changed the world of 

mathematics. Learners should have the access to a full set of activities related to learning outcomes 

and standards. Some common websites are given below: 

 AAA Math https://www.aaamath.com/

 Algebra Helper https://www.algebra-helper.com/

https://www.aaamath.com/
https://www.algebra-helper.com/
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 Cool Math http://www.coolmath.com/

 eMathInstruction https://www.emathinstruction.com/

 Funbrain https://www.funbrain.com/

 GeoGebra https:// www.geogebra.org

 Khan Academy https://www.khanacademy.org/

 Math is fun https://www.mathsisfun.com/

 Math World https://www.mathworld.wolfram.com/

 Maths Glossary studymaths.co.uk/glossary.php

 Math Stories https://www.education.com/stories/math/

 Mathematical Interactivities mathematics.hellam.net/

 Mathematics Pret Homework https://prethomework.weebly.com/

 Purplemath www.purplemath.com/

 WebMath www.webmath.com/

 Transum www.transum.com





http://www.coolmath.com/
https://www.emathinstruction.com/
https://www.funbrain.com/
http://www.geogebra.org/
https://www.khanacademy.org/
http://www.mathsisfun.com/
https://www.mathworld.wolfram.com/
https://www.education.com/stories/math/
http://www.purplemath.com/
http://www.webmath.com/
http://www.transum.com/
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CHAPTER – 6: ASSESSMENT 

 
Assessment is a mandatory part of the teaching and learning process. It helps both teachers and 

learners in order to evaluate their efforts and pace of learning. In mathematics it becomes more 

essential, as Mathematical concepts are linked with each other. Concepts grasped during one 

teaching session serve as a basis for the learning of upcoming notions. Teachers use assessments 

for a number of purposes such as pre-assessing the learners’ need, providing relevant instruction, 

assessing the intended learning outcomes, placement of the learners in different groups, diagnosis 

of weaknesses and strengths of the learners, adjustment of teaching strategies / techniques and 

promotion of the learners to the next grade. Major functions of the assessment are revision of 

lesson plans and selection of appropriate resources and strategies along with decision to move 

forward. 

6.1 Types of Assessment  

6.1.1 Formative Assessment: 

Mostly in classroom formative assessment (assessment for learning) technique is used for 

assessing students on an ongoing basis to achieve attainment of learning goals. Formative 

assessment enables teachers to address the academic needs of learners during the teaching learning 

process. The focus of formative assessment is to develop critical thinking among learners in order 

to judge their own performance level and to plan various strategies for improvement. 

Formative assessment focuses on assessment as an essential part of the learning process (learning 

how to learn). The following list illustrates some practices that may be used for formative 

assessment: 

 Learners’ self-evaluation ability supported by the teacher through formative questions 

 Systematic approach to convert weaknesses into strengths   

 Peer evaluation facilitated by the teacher (either face-to-face or using an ICT resource such 

as a blog) 

 Assessment tools which are primarily used for summative assessment can be adapted to use 

as formative assessment 

 Provides immediate feedback to modify the teaching learning process 

 Facilitates observational techniques to monitor the learning process 

 Promotes intrinsic and extrinsic motivation for the learning process 

 Reduce misconceptions of learners in the learning process  

 

6.1.2 Summative Assessment 

Summative assessment is designed at the end of a course to identify the extent to which educational 

goals have been achieved and at the same time acknowledgement of learners’ mastery level. 

Summative assessment (assessment of learning) tasks are designed to give information on: what 
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students can do, know and understand at the end of a course or end of the academic session. The 

purpose of summative assessment is to assess the students against some standards or benchmarks 

or learning outcomes in a specified grade. The standardized test is associated for summative 

assessment. 

 Provides standard benchmarks for the next academic session  

 Includes teacher made tests, performance base tests, achievement tests, research reports, final 

examinations, and standardized tests 

 Address the weaknesses and strengths of the learning process after a specific time  

 Estimates input to output ratio for the process  

 Provides feedback to policy makers to modify the teaching learning process 

 Analyze the learners’ achievement level  

 Promotes motivation for the next grade  

 Effectiveness and modification of instructional design 

 

Standardized test provides information about the mastery of particular concepts and skills. It 

is important to mention that students should be assessed on the basis of students learning 

outcomes instead of textbook questions or materials. 

 6.2 Bloom’s Taxonomy 

Bloom's Taxonomy was created to promote higher forms of thinking in education, such as 

analyzing and evaluating concepts and processes rather than just remembering facts (rote learning). 

It is mostly used in designing and assessing educational objectives. 

 

   6.2.1 Bloom’s Cognitive Domain 

The cognitive domain involves knowledge and the development of intellectual skills as per 

Bloom’s taxonomy. The following cognitive domains are used for assessment purpose. 

 Knowing

 Applying

 Reasoning

Knowing refers to students need to be efficient with the basic knowledge or concept on the recall 

of mathematical language, basic facts or mathematical concepts, symbolic representation, spatial 

relations, simple procedures and application of the definitions 

Action verbs to knowing are: 
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 Recall

 Identify

 Interpret

 Describe

 Recognize

 Measure

 Represent

 Explain

 State

 Arrange/ Order
 

Applying refers to students need to be efficient with the application of mathematics in range of 

contexts. Students need to apply mathematical knowledge of facts, skills and procedures or 

understanding of mathematical concepts to create representations. 

Problem solving is central to applying domain, with an emphasis on more familiar and routine 

tasks. Problem solving is referred to the real-life problems or concerned with the purely 

mathematical questions involving numeric or algebraic expressions, functions, equations, 

geometrical shapes or figures and statistical data sets. 

Action Verbs to applying are: 
 

 Examine

 Compute

 Collect

 Differentiate

 Add

 Subtract

 Multiply

 Divide

 Rotate

 Reflect

 Translate

 Enlarge

 Interpret

 Manipulate

 Plot

 Factorize

Reasoning involves logical and systematic thinking. It includes intuitive and deductive reasoning 

based on patterns and regularities that can be used to arrive at solutions to problems set in 

unfamiliar situations. Such problems may be referred to purely mathematical or may have real life 

settings. For example, the reasoning involves ability to observe and make conjectures. It also 
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involves logical deductions based on specific assumptions and rules. 

Action verbs for Reasoning: 
 

 Analyze

 Predict

 Construct

 Evaluate

 Compare

 Express

 Demonstrate

 Verify

 Solve

 Differentiate

    6.2.2 Content Domain 

Content domain is the body of knowledge, skills or abilities that are being measured or examined 

by a test, experiment or research study. It may cover all aspects of the subject area as well as be 

well-defined objectives. 

In elementary level mathematics (Grade VI-VIII), the following main content domains are 

incorporated: 

 Numbers & Operations

 Algebra

 Measurement & Geometry

 Data Handling
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6.2.3 Mathematics Curriculum Unit Wise Weightage; 

Following tables explain weightage of specific topics with respect to different grade levels in 

accordance with the curriculum. 

UNIT WISE WEIGHTAGES --- GRADE- VI 
 

Unit Title Weightage 

1.  Sets 1 % 

2.  Integers  25% 

3.  Factors and Multiples 9% 

4.  Ratio and Rate 9% 

5.  Financial Mathematics 5% 

6.  Introduction to Algebra 9% 

7.  Linear Equations 6% 

8.  Geometry 6% 

9.  Practical Geometry 7% 

10.  Mensuration 10% 

11.  Transformations 1% 

12.  Data Handling 7% 

13.  Probability 5% 

Total Weightage 
 

100% 



Curriculum for Mathematics VI-VIII 2020 

70 

 

 

 

UNIT WISE WEIGHTAGES --- GRADE- VII 
 

Unit Title Weightage 

1. Sets 7% 

2. Rational Numbers 18% 

3. Squares and Square Roots 7% 

4. Proportions 5% 

5. Financial Mathematics 8% 

6. Algebra 10% 

7. Linear Equations 9% 

8. Geometry 6% 

9. Practical Geometry 4% 

10. Mensuration 8% 

11. Transformations 3% 

12. Data Handling 6% 

13. Probability 9% 

Total Weightage 
 

100% 
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UNIT WISE WEIGHTAGES --- GRADE-VIII 
 

Unit Title Weightage 

1. Sets 7% 

2. Real Numbers 6% 

3. 
Squares and Square Roots, Cubes 

and Cube Roots 
9% 

4. Variations 4% 

5. Financial Mathematics  11% 

6. Algebra 11% 

7. Linear Equations 7% 

8. Geometry 9% 

9. Practical Geometry 5% 

10. Mensuration 9% 

11. Transformations 4% 

12. Data Handling 7% 

13. Probability 11% 

Total Weightage 
 

100% 
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Cognitive domains play vital role in the development of assessment. In order to assess the 

student’s in elementary grades the following ratio of cognitive domains are used 
 

Cognitive Domains/ 

Skills 

Percentage 

weightage 

Comprises of Covers 

Knowing: 35% 

Recall 

Recall definition, terminology, unit of 

measurement, geometric shapes and 

notations 

 
  Describe 

Description of numbers, expressions, 

quantities and shapes by their 

attributes and properties 

Convert  
Conversion of numbers and quantities 

from one form to another 

Recognize/ 

Identify 

Recognition of numbers, expressions, 

Quantities, shapes and properties 

Arrange/order 

Arrange numbers, expressions, 

quantities and shapes by common 

properties 
  

Measures 
Measure geometrical shapes, lines, angles 

and graphs 

Applying: 35% 

Determine 

Determine appropriate operations, 

strategies and tools for solving problems 

for which there are commonly 

used methods of solution 
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  Apply Application of some rules, algorithm/ 

formula 

Manipulate Manipulation of terms, and rules in to 

simpler form  
  

Compute 

Carry out algorithmic procedure for +, - 

, x ,÷ or combination of theses with 

numbers, fractions, decimal and carry 

out straight forward algebraic 

expressions 

Reasoning 30% 
Construct 

Construction of tables, geometrical 
figures and graphs 

Demonstrate 
Demonstration of properties of numbers 

and geometrical figures 

Evaluate 

Evaluation of numerical values from 

expressions, equations, formulas and 

graphs 

Explain 
Explanation of terminologies, formulas, 

algorithms and properties with reasoning 

Calculate 
Calculation of quantities, expressions by 
using appropriate mathematical 

operations, formulas and techniques   

Solve 
Solution of real-life situations using 

various mathematical strategies 

Verify 
Verification of rules, identities and 

properties 
 

 

In order to develop/construct a summative assessment tool, two-dimensional table known as table 

of specification (TOS) is used to align objectives, instructions and assessment. 
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Question Paper structure for Summative Assessment  

Grade VI-VIII 

* Marks allocated to different units in this column are an estimate, which may vary with a difference of 2-3% 

 Questions must not be chosen/ copied from the Text book or the workbook. 

 Marks justification should be in accordance with the number of steps involved in the solution and should be clearly reflected in 

the marking scheme. 

 Allocated time: 3 hours 

The Mathematics examination is divided into three following sections: 

1. Section – A (Objective-MCQs) 

2. Section – B (Subjective-Short Questions) 

3. Section – C (Structured-Long Questions) 

 

Cognitive Domains/ Skills Percentage weightage Section 

Knowing: 

 

20% 

 

 

Section A 

• Multiple Choice Questions (MCQs),  

• Fill in the blanks 

• Match the column 

• short questions (simple computations) 

Applying:   

 

40% Section B 

• Constructed response questions 

• Problem Solving 

Reasoning 

 

40% 

 

 

Section C 

• Constructed response question. 

• short questions (simple computations) 

 

Note:  

 For all sections, questions will be selected from all competencies. 
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TOS (Table of Specification) 

 
 

Grade VI 

 

 

Unit Name/ 

*Suggested Marks 
(topic wise that may vary in 

accordance to the content 
covered) 

 

 
 

Topics 

Section A 

(20%) 

Section B 

(40%) 

Section C 

(40%) 

 

 

 

Total 

Marks 
for each 

unit 

Objectives  

(MCQs) 
Subjective 

(Short Questions) 

 

Structured 
   (Long Questions) 

 
Marks 

Marks 

 
Marks 

 
 

 
Sets 

(5 marks) 

 

 Sets and its elements 

 Finite and infinite set 

 Empty set 

 Singleton set 

 Universal set 

 

1 

 

 

4 

 

 

- 

 

 

 

 

 

5 

 
 

Integers 

 (10 marks) 

 Integers 

 Ordering of integers 

 Absolute or Numerical 

Value of an Integer 

 Addition of integers 

 Subtraction of integers 

 Multiplication of 

integers 

 Division of integers 

 Simplification 

 

 

2 

 

 

4 

 

 

 

 

 

4 

 

 

 

 

 

10 
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Factors and Multiples 

(15 marks) 

 Factors and Multiples 

 Divisibility tests 

 Factorization 

 HCF 

 LCM 

 Applications of HCF 

and LCM 

 

3 

 

 

4 

 

 

8 

 

 

 

 

  

15 

Ratio and Rate 

(10 marks) 
 Ratio 

 Rate  

2 

 

4 

 

 

4 

 

 

 

10 

Financial 

Mathematics 

 (10 marks) 

 Percentage 

 

2 

             4 

   

 

4 

 

 

 

10 

Introduction to 
Algebra 

(10 marks) 

 Algebraic expression 

 Algebraic sentence 
 

2 

 

4 

 

4 

 

 

 

10 

 

Linear 

Equations  

(5 marks) 

 Linear equations in 

one 

 variable 

 

1 

 

4 

 

 

 

 

 

5 

 
Geometry 

 (10 marks) 

 Parallel and 

perpendicular Lines  

 Angles 
 

 

2 

 

 

4 

 

 

 

4 

 

 

 

 

 

10 

         Practical Geometry 

         (4 marks) 
 Construction of line 

 Construction of angles 

 4 - 4 
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Mensuration 

(6 marks) 

 Perimeter and Area  

 Volume and Surface 

area of Cubes and 

 Cuboids  

 

2 

 

 

- 

 

 

 

4 

 

 

 

 

 

6 

       Transformations 

          (4 marks) 
 Reflection 

  4 4 

 

DataHandling 

(6 marks) 

 Types of data 

 Multiple bar graph 

 Pie chart 

 

2 

 

 

 

 

4 

 

 

6 

Probability 

(5 marks) 
 Probability 

 1 4 - 5 

 

Total 

marks 

 

20 

 

   40 

 

40 100 



Curriculum for Mathematics VI-VIII 2020 

78 

 

 

 

 
 

Grade VII 

 

 

Unit Name/ 

*Suggested Marks 
(topic wise that may vary in 

accordance to the content covered) 

 

 
 

Topics 

Section A 

(20%) 

Section B 

(40%) 

Section C 

(40%) 

 

 

 

Total 

Marks for 

each unit Objectives (MCQs) Subjective 
(Short Questions) 

 

          Structured 
(Long Questions) 

 

Marks 
Marks 

 

Marks 
 

 

 
Sets 

(6 marks) 

 

 Sets 

 Properties of Sets 

 Venn Diagram 

 

 

2 

 

 

 

 

 

4 

 

 

 

 

 

6 

Rational Numbers 

(10 marks) 

 Rational Numbers 

 Properties of rational 

numbers w.r.t addition 
 Properties of rational 

numbers w.r.t multiplication 

 

 

2 

 

 

4 

 

 

4 

 

 

 

 

 

10 

Squares and square Roots 

(10 marks) 

 Squares 

 Square roots 
 

2 

 

 

4 

 

 

4 

 

 

 

 

 

10 

 

Proportions 

(10 marks) 

 Direct proportion and Inverse 

proportion  

2 

 

    4 

 

 

4 

 

 

 

10 
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Financial Mathematics 

(10 marks) 

 Profit, loss and discount 

 Taxes 

 Zakat and Usher 
 

2 

 

 

4 

   

 

 

4 

 

 

 

10 

Algebra 

(10 marks) 

 Algebraic expression 

 Operation with polynomials 
 

2 

 

    4 

 

4 

 

 

 

10 

Linear Equations (6 

marks) 

 Graphs of linear equations 

 

2 

 

 

 

 

4 

 

 

5 

 

Geometry (9 marks) 

 Quadrilaterals 

 Polygons 

 Circle 
 

 

1 

 

 

      4 

 

 

 

4 

 

 

 

 

 

       9 

 
 

Practical Geometry (4 marks) 

 Construction of 

triangles 

 Construction of 

Quadrilaterals 
 4 - 4 

 
Mensuration (9 

marks) 

 Circumference and area 

of a circle 
Volume and Surface Area of 
prisms and cylinder 

        

 

 

 1 

 

 

 

    

 4 

 

 

 

 

4 

 

 

 

9 
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Transformations 

(Marks 4) 

 Translation 

 4  4 

 
 

Data Handling (6 

marks) 

 Frequency 

distributions 

 Line graph 

 Measure of central tendency 

 

2 

 

 

 

 

4 

 

 

06 

Probability 

(Marks 6) 

 Probability 

 Certain and 

impossible events 

 The complement of an event 

2 4 - 6 

 

Total marks 
 

20 

 

40 

 

40 100 

 

 

TOS (Table of Specification) 

 

 

Grade VIII 

 

 

Unit Name/ 

*Suggested Marks 
(topic wise that may vary in 

accordance to the content covered) 

 

 
 

Topics 

Section A 

(20%) 

Section B 

(40%) 

Section C 

(40%) 

 

 

 

Total 

Marks for 

each unit Objectives (MCQs) Subjective 
(Short Questions) 

 

Structured Questions* 

(Long Questions) 

 

MCQs 
 

Marks 
 

Marks 
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Sets 

(10 marks) 

 

 Sets 

 Power set 

 Operation on s ets 

 De Morgan Laws 

 

 
2 

 

 
4 

 

 
4 

 

 
10 

 
Real Numbers 

(10 marks) 

 Decimal Fractions 

 Irrational Numbers 

 Real numbers  

 Properties of real 

numbers 

 

2 

 

4 

 

4 

 

10 

Squares and Square 
Roots, 

Cube and Cube Roots 

(8 marks) 

 Square Roots 

 Cube Roots  

 

 

4 

 

4 

 

8 

Variations  

(Marks 6) 

 Direct Proportion 

 Inverse proportion 

 Compound proportion 2 4  6 

 
 

Financial Mathematics  

(6 marks) 

 Currency Conversion 

 Profit, Loss and 

Discount 

 Profit and Markup 

 Insurance, partnership, 

inheritance 

 

 

2 

 

4 

 

 

 

 

 

 

6 
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Algebra (14 
marks) 

 Division of Algebraic 

Expressions 

 Basic Algebraic 

identities 

 Factorization 

 Manipulation of Algebraic 

Expressions 

 Laws of exponents/ indices 

 
 

 
2 

 
 
 

4 

 
 
 

8 

 
 
 

14 

 

Linear 

Equations  

(6 marks) 

 Graphs of linear equations 

 Simultaneous Linear 

Equations 
 

2 

 
 
 

 
 
4 

 
 

6 

           Geometry 

            (6 marks) 

 Congruent and Similar 

Figures 

 Congruent Triangles 

  Circle 

2 4  06 

 

Practical Geometry 

(4 marks) 

 Construction of triangles 

 
 

  
 

4 
 

4 

 

Mensuration 

(10 marks) 

 Pythagoras Theorem 

 Surface Area and Volume of 

pyramid, 

 sphere and cone 

 
2 

 
4 

 
          4 

 
10 

Transformation 

(Marks 4) 

 Rotation 

 enlargement 
  4 4 

 

 
Data 

Handling  

(10 marks) 

 Frequency Distribution 

 Measures of Dispersion 

 Interpretation of Data 
 
 

2 

 
 
 

4 

 
 
 

4 

 
 
 

10 
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Probability 

(Marks 6) 

 Probability 

 Probability of a Simple 

Combined Events 

 Experimental and Theoretical 

Probability 
2 4  6 

 

Total marks 
 
20 

 
40 

 
40 100 
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*Some Structured Questions (Sample) 

 

Q1. Let     𝑈 = 𝑆𝑒𝑡 𝑜𝑓 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 30. 

𝐴 = {5, 10, 15, 20, 25} 

      𝐵 = {4, 8, 12, 16, 20, 24, 28}. 

Answer the following questions: 

a. Write the number of element common to both 𝐴 and 𝐵. 

b. What is complement of 𝐴. 

c. Find the union of 𝐴 and 𝐵. 

d. Represent 𝐴 ∪ 𝐵 by Venn diagram. 

Q2.  Two dice are rolled, find the probability that the sum is: 

a. equal to 1 

b. equal to 4 

c. less than 13 

d. an even number. 

Q3. If the product of any two rational numbers is 2 and one of them is 
1

7
.  Then: 

a. Find the other number 

b. What is additive inverse of 2 

c. What is multiplicative inverse of  
1

7
.   

d. Write any two rational numbers between 
1

7
 and its multiplicative inverse 

e. Represent 2 and its additive inverse on number line. 

Q4. A store sells milkshakes and ice creams. 2 milkshakes and 2 ice creams costs 𝑅𝑠 150. 4 milk shakes and 

3 ice creams costs 𝑅𝑠 260. 
a. Work out the cost of an individual milk shake and an individual ice cream. 

b. Show the solution of equation graphically. 

Q5.  The length of one side of a square is 2𝑥 + 5 

a. Find the area of the square using suitable identity 

b. Evaluate (1002)2 using algebraic identity 

c. Evaluate (1002)2 × (998)2 using suitable identity.  
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CHAPTER 7: GUIDELINES TO THE TEXTBOOK AUTHORS 

 
A textbook is an important teaching and learning tool and standard source of information for the 

formal study of a subject. Writing a textbook is an extremely important and technical task in the 

sense that it requires the translation of curriculum learning outcomes at the proper cognitive level 

of the students. Textbook authors need to consider, among others, the following guidelines: 

 As a textbook author first and foremost responsibility should be to translate the spirit of 

curriculum into content and activities/ exercises of textbook. Therefore, curriculum should be 

studied time and again in order to have an in depth understanding. 

 Prepare a mind map of themes and learning outcomes, that is, chapter wise distribution/ 

presentation scheme of SLOs. 

 Retain and limit the textual material to the learning outcomes details. Consider the time 

allocated to subject in the scheme of studies. This will help to decide length, width and depth 

of chapters/ topics and concepts. 

 Select accurate, authentic, and up-to-date text and real-life examples. 

 Make mathematics concepts interesting and easy to understand for the children through 

relevant activities, information boxes and pictures etc. 

 The material must help to enhance the knowledge of students, develop the inquiry skills and 

engage in higher order thinking. 

 The content should be interactive and motivating for further learning of students. 

 The material should help students understand the world in which they live, and be a lifelong 

learner. 

 The material must be error free and relevant. 

 The material must be free from gender, ethnic, regional and all sorts of biases. 

 Use attractive and engaging text along with illustrations, tables, graphs etc. clearly, accurately, 

appropriately and neatly drawn. These must be properly labeled and captioned. 

 The textbook should have variety of practical and thinking activities to engage students in 

learning. 

 Exercises should include clues to encourage students to think, develop skills and use 

information for a variety of purposes. 

 The textbook must contain Table of contents, Mathematical symbols and Glossary. 
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 The textbook must be contextually relevant and feasible to use in normal classroom 

environment. 

 The figures, illustrations and pictures should be from local/ Pakistani environment. 

 Add an assessment after a few concepts/ themes, topics/ subtopics or chapters. 

 Should give students material to think beyond the textbook. 

    7.1 Guidelines for Writing a Chapter 

In order to make the learning interesting and exciting and to provide a strong foundation for higher 

learning, each chapter in the mathematics textbooks must have, among others, the following 

features: 

 Chapter opener to introduce the chapter with title, full page colored photographs, trigger 

questions and SLOs. 

 Specific Learning Outcomes at the beginning of each chapter clearly describing the 

objectives and tasks to be achieved in the chapter. 

 Key words, terms and definitions to be highlighted in the text. 

 Headings and subheadings with color coding to show different levels of activities. 

 Mathematics tidbits to provide snippets of interesting and useful knowledge. 

 Attractive and colorful illustrations to captivate students. 

 Do You Know? Questions to recall, think and apply what they have learnt as well as to 

reinforce the learning of key concepts and principles. 

 Everyday experiences and context which students can relate to be used throughout the 

book. 

 Hands on activities to encourage students to make their own inquiries. 

 Skills and processes to infuse values, ethics and attitudes. 

 Mini-exercise to provide questions involving scientific investigations and relating 

mathematics contents with the technology, society and environment. 

 Awareness beyond the classroom to widen the horizon of the students by providing interesting 

information and introducing related, more advanced concepts according to grade level in an 

understandable way. 

 Key Points to provide a summary of the concepts and principles in the chapter. 

 Review Questions at the end of each chapter to 

o Recall and integrate previous learning 

o Engage students and develop their creativity 

o Move from lower to higher order thinking 

o Develop process skills 

o Develop multiple intelligences 
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 Think-Tank/Investigate to include open-ended questions to provoke students' thinking, 

creatively and investigation skills. 

 Addresses of relevant websites and Online Learning Centers at the end of each chapter 

should be mentioned so that students and teachers can get up-to-date information about the 

concepts. The material should reflect the role of technology in promoting understanding-

based learning. 

 Teacher Guide gives tips to teachers at relevant places in chapters to explain different 

concepts and to use a variety of tools/ materials and activities. 
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